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LOI NOI PAU

Thong qua cong cu tin hoc, Ty dong hod thiét ké" co khi'”
nhdm cting ¢& va hoan thién cdc kién thiic vé ket cau co khi, ndng
cao ky nang ldp trinh thiét ké 161 wu cdc chi tiét may va bo phan
mdy ¢6 cong dung chung va boi dudng khd nang tién hanh thiét ké
t déng cdc ban vé ky thuat.

Thudt ngit va kv hiéu trong cuon sdch dia theo tiéu chudn
nha nude va phiv hop voi thuat ngit va ky hiéu quoc 1é.

Sach ding lam gido trinh cho sinh vién nganh co - tin hoc ky
thudt, lam tai liéw thiét ké'cho sinh vién cdc nganh co khi cua cac
truomg dai hoc k§ thudt va cao ddng, lam tai liéu tham khdo cho
cdc ky sw lam viéc trong linh vige thiét ké” may cing nhie cho hoc
vién cao hoc nganh co hoc may. Sach con dige ding lam tai liéu
hoc tap cho thi sinh tham gia cac kv thi olimpic quoc gia vé tin
hoc chi tiét may.

Cac tde gid 10 long biét on Nha xudt bdn Khoa hoc va Ky
thudt Ha Noi da dong vién va tao diéu kién thudn loi dé tai liéu
nay som dwge hoan thanh va ra mdt ban doc. Chung toi chan
thanh cam on déng nghiép va ban doc vé nhitng y kién dong gop
quy bdu giri vé dia chi: BG mén Co so Thiét ké” mdy va Robot,
khoa Co khi. truong Pai hoc Bdach khoa Ha noi.

Cac tac gia



Chuong 1
NHUNG VAN PE CO BAN VE THIET KE TU PONG

1.1 MUC TIEU VA NOI DUNG THIET KE TU PONG

Trong qud trinh nghién cu vé “Co khi dai cuong”, “Ché tao pheéi”,

“VE k¥ thuat™, “Dung sai”, “Nguyén 1y may”, “Chi tiét may”’, “Cong nghé
ché€ tao mdy™, “Mdy cat kim loai”, “Ky thuat dién” va dac biét la “Pé 4n
mon hoc Chi tiét mdy”, cic kién thic vé két cfu co khi da duge hinh
thanh va phét trién trong sinh vién. Thong qua cac mén hoc ndy, ngudi ky
su twong lai da duge boi dudng kha nang phan tich, dinh gid cdc két ciu
co khi va thi€t k& dugc nhitng chi tiét may, b phan mdy, cic cum két ciu
va cdc thiét b co két cdu hgp 1y, ddp ing cac yéu cdu kinh & k¥ thuat,
Cic k€t qua budce dau nay duge 1i€p tuc bo sung va phét trién them frong
qud trinh giai quyét cdc van dé lién quan dén thiét k&€ may trong thuc 1€,

Duong nhién vé6i ciing mot ndi dung thiét ké luon c6 nhiéu giai phdp
thue hién va ngudi thiét k€ thudmg phai dé ra mot sé phuong én tinh todn,
trén co s& d6 ti€n hanh dinh gi4, so sdnh ching v6i nhau nhim xdc dinh
phuong an c6 1gi nhat, ddp tng t6t nhat céc chi tiéu kinh t€ k¥ thuat. Song
do nhiéu han ché vé thai gian, vé phuong tign va cong cu thuc hién, noi
dung nay trude day chi duoc hoan thanh véi mét mic do rat khiém ton.
Ngay nay cung voi sy phdt trién cda khoa hoc ky thuat, dic biét {a cha
cong ngh¢ thong tin, nhitng diéu kién thuan loi dé tién hanh lua chon t6i
uu cac thong s6 va kich thuée co ban cla chi ti€t mady va ti€n hanh thiét
k€ tr dong mdy va kél cidu co khi n6i chung da duoce hinh thanh va phat
tri€n rit nhanh, gép phén thiic ddy su phét trién manh mé linh vuc thi€t ké
cd khi va toan nganh co khi néi chung.

Tai ligu “Tu dong hod thiét k€ co khi” dugc bién soan nhim dap ting
cdc muc tiéu chinh sau day:

1) Clng c6, bd sung va phat trién cac kién thic vé két cdu chi tiét
may, bd phdn mdy cé cong dung chung cling nhur cdc két cau co khi khac
thong qua cong cu tin hoc va céc thanh tvu méi vé nghién citu thiét ké,
ché tao co khi.

2) Béi dudng va nang cao mot bude k¥ nang 1ap trinh d3 dvoc hinh



thanh va phdt trién trong qu4 trinh nghién ciru vé tin hoc dai cuong va tin
hoc chuyén nganh, nhd di sau giai quyét cdc vin dé vé thiét k&€ 16i uu
trong [inh vuc tinh todn thiét k&€ tr dong cac chi ti€t mdy, bd phan mdy va
hé dan dong co khi. |

3) Nang cao chat luong va hiéu qua thiét k€ va rdt ngin thdi gian thue
hién ban v& nh& ndm vitng va sit dung thanh thao phan mém AutoCAD dé
lap trinh thiét k€ tu dong cédc ban vé& co khi, bao gébm cac ban vé ché tao
chi tiét, ban vé lap cdc bd phan may va bin vé chung cua toan hé thong |
ciing nhu thé hién céc két cdu co khi khac.

R rang ring cic muc tiéu trén day chi cé thé duoc hodn thanh trén
CO $3:

a) Tim hiéu, cling ¢6 va trang bi thém céc kién thac co ban vé két cau
vl cong nghé co khi, nhd dé cé thé dé ra nhiéu gidi phdp va phuong dn
khéc nhau trong thiét k&€ va cudi cling ¢6 thé lya chon mot cdach c6 can ctt
phuong 4n 6t nhét d€ dung.

b) Nam vimg va van dung ¢6 két qua nhitng ngdén ngtr lap trinh sé
duoc sir dung ( Pascal , C™, Visual Basic, v.v...) dé thuc hién cic noi
dung tinh todn thiét ké tu dong va lva chon tdi wu cac théng s6 va kich
thudc co ban cua chi tiét may, bo phan may va hé din déng co khi.

¢) Nam viing cic fénh v& don gian, tim hiéu va nghién citu ky cic
lénh v& nhanh va céc lénh hiéu chinh cia AutoCAD ciing nhu ngon ngit
AutoLISP dé lap trinh thiét k& tr dong céc ban v& ky thuit.

Pé thuc hién cdc muc tiéu néu trén, thiét k& tr dong co khi bao gém
cac no1 dung chinh sau day:

I) Xay dung co s& dit liéu trong thiét k€ co khi: dir li¢u thi€t k€ co Khi
bao gdm toan bo s liéu can thiét cho tinh todn thi€t ke, tir bang tra cac he
s6 tinh todn, cdc thong s va kich thudc tiéu chudn cta chi ti€t mdy, bd
phan mdy bang tra cd tinh ctia vat liéu ch€ tao mdy hodc céc gid tri cho
phép clia cong sudt, dp suat, v.v... (ding lam can ca d¢é tinh todn chi tiét
may), bang tra dung sai lap ghép, nhém bé mat, v.v... dé€n dir liéu dau vao,
két qua chuyén ti€p va s lidu ddu ra. Tat cd cdc dit liéu nay cdn duoc 16
chirc, sap x&p mot cach khoa hoc, phuc vu cdc bai todn thiét k€& chi tiél
may va bé phan mdy cu thé, dam bao d6 chinh xdc cla cdc s6 lieu duoc
sir dung ciing nhu kha nang Iva chon t6i wu cc thong 6 va kich thude,
ddong thoi gép phan tang téc do tinh todn.

2) Lap trinh tinh todn thiét k& cac chi tiét may, b6 phin may co cong
dung chung ciing nhu céc cum két cdu co khi dién hinh. Co sd thiét ké &
day chinh 12 cédc chi tiéu chu yéu vé kha nang lam vigc cua chi ti€ét may va



bd phan mdy ciing nhu cic quan hé dong hoc, quan hé két cdu va kha
nang cf)ng nghé cha tung d6i tugng dugce thiét k&€ cu thé. T4t ca cic noi
dung nay da dugc trinh bay trong cdc tai ligu [1,2,3,4] cGing nhu trong s6
-tay thi€t k€ co khi. Muc tiéu cdn dat dugc cua cdc phdn mém nay fa:

- Tinh chinh xdc cha chuong trinh, thé hién & viéc lua chon ding chi
tiéu chi yéu vé kha nang lam viéc cia chi ti€t mdy va bo phan mdy dl‘mg
lam co sd tinh todn, sir dung ding cdc cong thic tinh todn do bén va cic

quan hé dong hoc cling nhu cdc bang tra (ing v6i c4c diéu kién tra bang cu
thé.

- Tinh tong qudt cia chuong trinh, tic 13 kha ning sir dung phén mém
dd duoc soan thao dé thiét k& cdc chi tiét mdy va bo phan mdy itng Vi
mot pham vi du rong cha cic dir liéu dau vao cing nhu cla co tinh vit
li¢u dugc sir dung dé thiét ké.

- Tinh hiéu qud cia chuong trinh, thé hién & ché trong phan mém cé
nhi¢u gidi phdp thiét k&, nhd d6 ¢6 thé lva chon duoc phuong 4n t16i vu dé
dung, Jién két dugc cac phan tinh todn vdi phan thiét k& ban vé, nhd dé ¢6
thé dua ra duge nhimg thay déi va hiéu chinh cdn thiét trude khi quyét
dinh lan cudi vé két cdu. Tinh hiéu qua con thé hién & téc d6 tinh todn
nhanh nham tiét kiém 16i da thoi gian thiét k€ ciing nhu kha ning kiém tra
céc két qua tinh todn khi cén thiét.

3) Lap trinh thiét k&€ tu dong cdc ban vé ky thuét theo ding cdc yéu
ciu dit ra cho cdc tai liéu thiét k&. G day ngudi thiét ké khong doi thoai
truc tiép voi may tinh dé thuc hién cdc 1énh vé thong dung, 1énh vé nhanh
cting nhu cédc 1énh hiéu chinh cia AutoCAD ma ti€n hanh xdy dung céac
tp tin dap ban (Script File) hoic tap tin AutoLISP dé may tinh tu dong
thuc hién cdc ban vé ky thuat theo ding cdc quy dinh vé biéu dién ban vé
(TCVN 3826-83) va vé khé gidy (TCVN 2-74). Ban vé& dugc hoan thanh
theo mot trinh tu hop 1y nhdm biéu dién rd rang va chinh xdc cdc két cdu
phiic tap, phan biét ro rang vé dudng nét, mat cit, phan biét vé& do 16n va

nét cua chir s¢ ghi kich thudc lién két, kich thuéc khuOn khé, kich thuéc
lip ghép hodc dung sai.

Phin mém thiét k€ ban vé c6 thé thuc hién dudi dang-mot Unit thé
hién nhiéu két cdu khédc nhau (ban vé ch€ tao) thuéc chuong trinh tinh
todn thi€t k€ mot chi tiét may c¢é cong dung chung, cling ¢6 thé 1a mot
phan mém riéng (ban vé lap, ban vé chung) gin véi chuong trinh tinh todn
thi¢t k&€ mot hé dian dong gém nhiéu chi ti€él mdy va by phan mdy khic
nhau. Khi mdy tinh thuc hién nhilng.phidn mém ndy, cdc ban vé dugc thé
hién trong khéng gian 2D.



Trong tai liéu nay cling gianh mot phan quan trong dé trinh biy cich
st dung ngdn nglr AutoLISP, mot ngdn ngir [ap trinh dugc thuc thi thuan
loi trong moi trudng AutoCAD va dac biét thich hop cho qué trinh biéu
dién dd hoa, dé lap trinh thiét k€ tu dong cdc ban vé két cau co khi.

Dé trinh bdy cdc ¥ tudng, hudng din thuc hién céc noi dung tinh
todn thi€t k& cic chi tiét may va hé dan dong co khi va cho cdc thi du cu
thé, 1ai liéu “Tu dong hod thiét ké co khi” sir dung ngon ngir PASCAL,
mot phdn mém ¢d céu tric ro rang, d& si dung, thuén tién trong viéc két
nGi phan tinh todn thiét k€ nham xdc dinh cic thong $& va kich thude co
ban cua chi ti€t may va bo phian mdy véi phan vé tu dong duoc thue hién
trong moi trudng AutoCAD. Nai cich khac, bang cach két hop tap tin vain
ban ghi két qua tinh todn thiét k& véi tdp tin ddp ban ghi cic 1énh ve, cé
thé dung ngon ngit PASCAL dé lap trinh v& ty dong cédc ban vé phuc tap
¢6 dung luong 16n bang cich phan mot chuong trinh I6n thanh nhiéu
chuong trinh con réi chuyén ching thanh cac Unit Overtay va chi goi dén
khi can thiét. Mat khdc, str dung cling mot ngoén ngir 1ap trinh dé thuc hién
ca phan tinh va phan vé& ro rang la rat thuan tién trong viéc phat hién kip
thoi cde sai sOt trén ban ve, tir do ¢6 thé thay déi hi¢u chinh nhanh chéng
lam cho san pham cé két cau hop 1y han.

Puong nhién, dua theo cic y teong cing nhu cic van dé vé phuong
phdp va thuat giai duoc trinh bay déi véi PASCAL, ban doc ciing ¢6 thé
st dung cdc ngon nglt khéc dé€ lap trinh tinh todn thi€t k& chi tiét may va
bd phan mdy ¢é cong dung chung ciling nhu vé tr dong cdc ban vé co khi.
Vin dé quan trong & day la ban cdn ndm vimg va vin dung c6 két qua cdc
ngon ngir ndy phuc vu cic ndi dung chinh va cac muc tiéu dé ra khi tién
hanh tu dong hod thi€t ké co khi.

Ngoai cdc goi y, hudng didn vé phuong phép va nhimng vin dé€ can luu
y khi 1ap trinh tinh todn thiét ké va vé tu dOng cic ban vé ky thuat, dé
thuén tién cho ngudi st dung, trong tai liéu nay con cung cdp cic cong,
thic diing dé tinh todn dong hoc va xdc dinh cdc thong s6 va kich thuéc’
chi tiét mdy, cdc cong thitc thiét k& va kiém nghiém kha nang tai cta chi
tiét mdy. Cdc bang tra cdn cho thiét k&€ va vé tr dong duoc ldy tir tai lidu

[2].

Mot van dé khic vé phuong phdp khong kém phin quan trong nham
hoan thanh ding han va ¢6 chit lugng ndi dung tu dong hod thi¢t k&€ co
khi, d6 1a viéc rén luyén tac phong 1am viéc chinh xdc, khoa hoc, thudng
xuyén kiém tra dé phét hién cic 161 va slra chita kip thoi, hoan thanh ddt
diém timg phan céng viéc, dong thdi ludn chi y rut ra nhitng nhan xét can
thiét, gép phan hoan thién cic phan mém da duoc phdc thaio e diu.



- 1.2. PHUONG PHAP LAP TRINH THIET KE CO KHi

Céc thiét bi co khi va cdc day chuyén cong nghé thudng bao gém
nhiéu chi tiét mdy va bé phan mady ¢6 cong dung chung, nhiéu chi tiét tiéu
chudn va nhimg cum két cau dién hinh.Vi céc chi ti€t mdy va bo phan
may c¢6 cong dung chung dugc sir dung & rit nhiéu thiét bi co khi cho nén
van dé xay dung phin mém tinh todn thiét k€ chi ti€t mdy, bo phan may
va hé dan dong co khi chi€ém mat phan rdt quan trong trong 1ap trinh thiét
k& co khi. Khi soan thao cac phin mém nay, mot mat phai xudt phat tur
cac chi ticu chi yéu vé kha nang lam viéc clia chi ti€t mdy dé thiét 14p céc
modun tinh todn ¢o ban, mat khac phai biét van dung nhimg vu diém cia
cdc ngon ngir lap trinh bic cao dé dé ra nhimng giai thuat hop 1y nhaim thuc
thi ¢6 hiéu qua ciac y twong trong thiét ké, xay dung dugc nhitng chuong
trinh c6 céu tric rd rang, dé sir dung, ddp iing dugc cac yéu cau vé toi uu
héa va tu dong hod trong thiét ké co khi.

Dudi day goi y mot s6 van dé vé phuong phép lap trinh tinh todn thiét
ke chi ti€t mdy va bd phan may c¢6 coéng dung chung.

1.2.1. Viét luu dé thuat giai

Trude khi viét chuong trinh, nhat 1a cdc chuong trinh phirc tap bao
gém nhiéu chuong trinh con, céc tha tuc va ham, can xay dung céc luu dé
thuat gidi thé hién cac budc va ndi dung tinh todn, cdc yéu ciu cin dat
duoc vé do chinh xdc, vé sur hop 1y ctia cac thong s6 dugc lua chon, v.v...
Khi trinh bay hru d6 thuat giai cdn luu ¥ nhimg diém sau:

a) Sir dung theo quy udc cdc hinh phing (elip, hinh thang, hinh chit
nhat, hinh thoi, v.v...), bén trong dat no6i dung hodc yéu chu tinh todn
cung s& thit tu cong thic, dong thdi sir dung cic so d6 va ky hiéu quy udc
dé biéu dién qué trinh tinh todn tir ic bat ddu cho t6i khi két thiic (xem
thi du vé luu d6 thuat giai thi€t ké truyén dong banh rang con trong
chuong 2, hinh 2.3).

b) Sir dung cdc bién diéu khién i ,j , k,... k&m theo déu va cdc hé s6
v3i gid tri thich hop dé€ thuc hién cdc vong lap nhdm tang hoac giam gid
tri cha cdc. thong s6 thiét k&, nhd d6 dam bao dugc yéu ciu téi wu trong
tinh todn hodc lya chon céc thong s6.

¢) Sip x&p va bd tri cdc hinh phédng, cdc dudng din va mii tén trén
luu d6 mét cach khoa hoc, tuong ng véi cdc budce tinh todn thi€t k€,
tranh chdng chéo; kich thudc (chiéu dai va chiéu rong) cic hinh nén cd
gang chon nhu nhau. Khi sir-dung hinh thoi dé€ thé hién Iénh diéu kién
(If... then... else... ) hodc lénh lwa chon (Case... of... } nhat thiét phai cé



hai dudng dan, mot duong vG1 ky hiéu D (ding) ddp img diéu kién dit ra
din dén budc tinh 1iép theo, duong kia véi ky hi¢u S (sai) can duge xir 1y
trude khi thuc hién vong lap dé thue hién lai doan chuong trinh vira qua.

d) Véi cic chu’dng trinh tinh todn phuec tap, khong thé biéu dién trén
mot trang gmy c6 thé tdch ra mot s6 chuong (rinh con dé viét luu dé thuat
giai riéng réi gop vao luu do chung, khi d6 trén cdc hinh chir nhat thé hién
cic chuong trinh con hodc mot loat cde phuong trinh tinh todn cin ké
thém hai gach ding (xem luu do thuat giai chon s6 riang - hinh 2.4, 2.5 va
luu do thuat giai thict k& truyén dong banh rang hanh tmh trén hinh 2.6).

Nhu vay nhd ¢6 luu dé thuar giai, cic chuong trinh phian mém sé ¢6
cdu tric 1o rang, tinh todn duge thue hién mot cach tudn tu, dé phat hién

va stra 16, khic phuc duge cdc sai st khi lap trinh, dam bio duoc cdc yéu
cau dat ra cho bai toan thiét ké.

1.2.2. Phép lap va dac diém thict ké chi tiét may theo hai bude

Do diéu kién lam viéc ciia chi (i€t mdy rit phiic tap, két cdu chi tiét
mady rat da dang nén thict k€ chi tiét may thuong duoc tién hanh theo hai
budc: tinh thiét k& va tinh kiém nghiém. O day cic thong s6 va kich thude
chi tiét may dugc xac dinh so bo trong bude tinh thiét ke, s& duoc xir 1y v

thay ddi cho dén khi kiém nghiém dat yéu cdu. Muén vay khi lap trinh
can:

L. St dung vong lap 16ng nhau véi cdc bién i, j, k... ¢c6 kém diu véi
yéu cau sau mot sé vong lap nhdt dinh tim dugc cdc gid tri thich hop nhat
cha cic thong s& va kich thudce cin xdc dinh.

2. K&t hop vong lap véi lénh lva chon Case dé tim phuong én (hoa
déng trong trudng hgp khéng dam bao chi tiéu tinh todn. Ching han, khi
thi€t k€ bo truyén truc vit, véi vat liéu di chon va mg sudt ti€p xic da
dugc xdc dinh, sau khi tinh duge khoang cdch truc a, mi kiém nghiém
khong dam bao do bén ti€p xiic, tikc 1a tinh ra o, > [o,,] thi ¢6 thé thay doi
cdc thong s6 theo mét trong cic phuong an sau day:

- Thay d6i modun (do dé a,, s& thay doi theo).

- Thay d6i h¢ s6 dudng kinh q (do d6 a, s& thay déi theo).

- Thay d6i khodng cdch truc a, (do d6 m v g s€ thay déi theo).

- Thay d6i s6 rang banh vit z,.

Tat ca cic giai phap xur ly déu lam thay doi cdc théng s6 dn khdp.
Gial phdp dugc chon s¢ la phuong dn vira dam bdo do bén ti€p xiic, vira ¢6

kich thude gon, ¢6 két cau hop ly va it Jam thay déi ti sO truyén cla bod
truyén truc vit.
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3. Tao ra cdc doan chuong trinh phit hop dé lua chon t6i wu cic thong
s6 thit k€ v6i yéu cau vi pham it nhat cidc dir licu tinh todn. Chéng han
Khi 1hi€t k& bo truyén truc vit, sau khi xdc dinh duoc khoang cich truc a,
modun m. h¢ s6 dudng kinh q va s6 rang binh vit ,, ncu tinh ra hé s6
dich chinh khong ddm bio diéu kicn —0,7 < x < 0.7 thi cdn thay déi z, tir |
dén 2 rang sao cho sai léch ti $6 truyén it nhat. C6é nhiéu dap an nhung
ddp an ¢6 Ui s6 truyén thay déi it nhat phai duge chon trude (xem chuong
2. muc 2.3.3),

4. Dua theo cdc giai phdp thiét k& hodc cic cdch phaoi hop khdc nhau
khi lua chon vat liéu va cic quan hé két cdu, tién banh tinh todn thict k&
¢hi fiet mdy theo mot s6 phuong dn xdc dinh, cudi clng can tong hop va
VIEL ra man hinh gid tr cua cdc thong s6 va kich thude co ban cua chi tiét
mdy tuong ang véi cdc phuong dn thiét k& khic nhau, tir d6 6 thé tién
hanh so sdnh, can nhéc va chon dugc phuong dn wu viét nhat dé dung.

1.2.3. Xac dinh chiéu cua tai trong

‘Khi tinh todn thiét k& mdy hoac chi tiét mdy cin xdc dinh phuong,
chiéu va cuong do cla tii trong (lue hoac momen) tic dung lén chi tiét
mdy (truc, 6 ldn, v.v...) hoac bd phan may. Tri s6 vi chiéu cha tai trong
duge xdc dinh theo dac diém lién két va diéu kién 1am viéc cu thé coa
timg chi ti€t mdy. Khi 1ap trinh tinh todn tai trong, tri s6 cta luc hoac
momen dé dang dugc xdc dinh theo cic cong thic tuong tmg, nhung
chiéu cta tdi trong chi ¢6 thé duge xdc dinh trong hé toa do Oxyz theo
nhing quy ude théng nhat vé ddu, phu thude vao céc yéu 16 anh hidig.
N6i cdch khdc, d¢ xdc dinh chiéu clia mot tai trong bt ky, trude hét hiy
tim ra cdc yéu t6 anh huong, dinh nghia cic yéu t6 nay [a nhitng bi€n
nguyen, ¢ gid tri bang [ va quy u6e diu (+ hoac —) cho chiing 161 dua
vao phuong trinh tinh todn tai trong dé.

Chang han, lyc doc truc tir céc b truyén tic dung 1én true phu thuoc
vao chiéu quay (cq), huéng rang (hr) va chi tiét quay (bdnh rang, banh vit,
truc vit) la cha dong hay bi dong (cb). Do d6 khi xdc dinh chiéu ctia cic
luc nay tdc dung lén truc, can nhin thém vio cong thic tinh luc cic bicn
¢q, hr va cb kem theo dau [xem cdc cong thitc tinh luc tir cdc chi tiét quay
tic dung Ién truc & chuong 3, tir cong thic (3.1) dén (3.9)). Bang phuony
phdp tuong tu cling s& xdc dinh chiéu cha t8ng luc doc truc tic dung tén
cac g6i do cha 6 lan d& - chan va do dé xdc dinh duoc luc doc tiue tic
dung l&én méi 8.

1.2.4. Tao céic phuong phap tra bang cho chuong trinh

Khi tinh todn thiét k& chi ti€t mdy hodc bo phan may thudng phai sur
dung rat nhi¢u hing s6 dugc lap ra tir cac két qua nghién ciu vé Iy thuyét



va thue nghiém. D€ mdy tinh c6 thé doc duge cic bing s6 phuc vu cic
phin mém thiét k&, tat cd cdc bang nay cin duge lwu trir 1én dia. Mat s6
bang xdc dinh s& dugc goi dén khi tién hianh thiét k& mot chi tiét may cu
thé,

Dé thuan tién trong st dung va trdnh tring lap, nén soan thio mot
Unir tra bang dung chung cho céc chuong trinh tinh todn thiét k€, (rong
d6 chira cic chuong trinh con thé hién cdc phuong phip tra bang khic
nhau, dap ‘mg tinh chat da dang clia cic bang trong thiét k& (xem muc
[.3.1). Unit tra bang nay duge gan véi timg chuong trinh tinh todn chi tiél
mdy cling nhu gin v6i cic chuong trinh thiét ké bo phan mdy hodc ca he
dan dong co khi.

1.2.5. Soan thao cic Unit riéng cho chuong trinh

Mot chuong trinh tinh todn thict k€ di 16n hay nho cin duoe phan
thanh nhiéu phan, méi phin ndm trong Unit riéng, néi cich khic ngudi
lap trinh cdn tao ra cdc Unir riéng cho bin than minh, ngodi cic Unif ¢é
san teén mdy nhu  Crt, Graph,... Muén vay truée hét hiy viét cic
Program riéng, sau khi g& r6i s& doi (ing Program riéng thanh Unit, cudi
cling gan cdc Unit vio chuong trinh chinh.

Khi doi Program thanh Unit cin luu y ring mdi Unir thuomg gém 5
phén [15):

- Phin khai bdo (dé dat ten cho Unir).

- Phin giao ti€p: Interface (dé dat cic khai bdo nhu: Const, Type., Var
cling nhu cdc khai bdo Procedure va Function).

- Phin cai dat bat ddu bing tr khod Implementation dé cai dat cic
thu tuc, ham da khai bdo & phan giao tiép. |

- Phin khéi tao ¢6 thé c6 hoic khong, ndm ngay truée phan két thic
va bit ddu bing tir khod Begin, theo sau 1a céc 1énh dé khdi tao.

- Phén két thic chi gém tir khod End, bdo cho chuong trinh bién dich
bi€t da hét phan cai dat Unit.

Sau khi soan thao Unir xong cin bién dich Unit vio mot tap tin trén
dia ¢6 phian md rong TPU. Muén vdy hdy chon muc Compile t6i nhan
chudt hodc bam phim All-F9.

Nho céc Unir da chira cdc thi tuc va ham quan trong nén viéc xay
dung chudng trinh chinh tré nén don gian hon. Mit khic, do cdc chuong
trinh con trong Unit da duoge dich nén né |am giam ding ké thdi gian bién

12



dich chuong trinh chinh, dong thai giam dige ma nguén (Code) ding dé
biu dién cdc thuat giai nhim giai quyét cdc bai todn cu thé.

1.2.6. Bién toan cuc, bién cuc b va truyén dir liéu

Dé thu duge két qud tinh todn chinh: xdc va giam bét kich thude cho
chuong trinh, cin st dung hop |y bién toan cuc, bién cuc bo va bién
thong s0, dac trung phuong phédp truyén dit liéu cho cic chuong trinh
con, bao gém tham so g_,m tri (tham tri), tham s6 bién (tham bi€n) hodc ca
hai. Néu mot bién c6 kiéu bat ky, ¢é ¥ nghia nhu nhau & nhiéu chuong
(rinh con thi né phai duge dinh nghia 1a bién toan cuc ma khong duoc

xem [& bién cuc bo d€ r6i phii dinh nghia nhiéu 14n & ddu cac chuong
trinh con.

Chang han, khoang cdch truc aw[k] cta bdnh ring cdp k; sO rang
z[1,k] cta bdnh rang i, cdp k cling véi cic bién kiéu Byre i va k 12 nhimg
bi€n todn cuc, nén duge khai béo & Unit dau tien ma cac Unir khic hoic
chuong trinh s€ goi dén; s6 rang tvong duong ze[i] (duge ding dé tra hé
6 dang rang Y[i] khi tinh banh rang tru rang nghléng vé do bén udn) la
bién cuc bo, duge khai bio & diu chuong trinh con, con thi du vé truyén
dit liéu ¢6 thé xem céc chuong trinh con trong Program vktth & thi du |
trong muc 1.3.3. Cin chi y thém ring phuong phdp truyén dir liéu dic
biet thich hgp ddi vai cdc chuong trinh con duge sir dung nhiéu 1an trong
mot chuong trinh hodc cho nhiéu chuong trinh tinh todn thiét ké khic
nhau (ing véi nhitng diéu kién sir dung khdc nhau.

1.2.7. Toc do tinh todn

Muén tang dugc téc do tinh todn, mot mit cdn tao ra nhiéu doan
chuong trinh dé mdy v dong thuc hién theo huong vira dam bao céc chi
ticu tinh todn, vita lua chon dugc cdc thong s6 va kich thuéce t8i wu, mit
khéc can tim cdch giam thoi gian thao tic trén mdy ciing nhu giam thoi
gian doi thoai véi mdy. Chéing han, ¢6 thé s6 hod cac dir lieu, diéu kién
(nhur vat liéu, nhiét luyén, cich dic, phuong phdp gia cong, v.v...) khi
chon vit lig¢u trong chuong trinh thié’t k€ truyén dong bdanh rang hoidc s6
hod cic loat dong co dién trong chuong trinh tinh todn chon dong ca trong
thiét k& may.

Puong nhién, khi thue hién chuong trinh phdi gdn ding nhitng con
s6 ma chuong trinh da chon, D€ tranh trudng hop gdn nhAm ma mdy vin
nhén 56 liéu ddn dén két qua sai léch va budc phéi dimg, can phai sir dung
vong lap ¢6 diéu kién cho cic phép gan.

Thi du, néu sir dung cic con s6 sau day dé chi loai dong co cha céc
Cong ty:



I Viét - Hung ; 2 : Dién co Ha Noi ; 3 : Nga,
thi ¢d thé sit dung doan. chuong trinh duéi day:

write (* Chon logi déng co (ldc) ciea cong ty nao ? ° );
write (" 1: VIET-HUNG ; 2: DIEN CO HA NOI ; 3: NGA '),
repeat
write (" Chon loai dong co (lde) ciia cong ty nao ? ' );
readin (lde);
until Ide in [1..3];

Sau d6 néu mudn viét ra man hinh dong co cia cong ty nao di duoc
chon, c6 thé st dung Iénh lva chon sau day véi loaide duoce dinh nghia la
String{15].

case lde of
!:Hoaide:="VIET'-HUNG';
2:Hoaide:="DIEN CO HA NOI');
3 lomdc ='NGA’);

end,

writeln (" Dung dong co ctia cong ty °, loaide );

Nhu vay chi khi gdn ding mot trong cdc con 56 [, 2 hodc 3 cho loai
ddng co duge sir dung thi chuong trinh méi duoce tiép tuc thuc hién.

'1.2.8. Soan thao chuwong trinh gom ca phan tinh toan va doé hoa

Trudng hop ngoai phdn tinh todn, chuong trinh soan thio gém ca
phin vé so d6 hoac d6 thi thi cdn luu ¥ nhitng van dé sau day:

1) Khdi tao d6 hoa: Khi chuyén tir phdn tinh todn sang phin v&, min
hinh thay déi tir ch€ d¢ thé hién viin ban sang ch€ do thé hién d6 hoa, do
d6 truée khi v& cdn phai khoi tao dé hoa, ching han cé thé st dung
Procedure khéi tao d6 hoa sau day:

Procedure ktdh,
Var i, driver, mode : integer;
duongdan : sring{25],
hegin
driver: = detect;
duongdan: ='C\NTP\BGI';
initgraph(driver mode duongdan);
i = graphresult;
if i <> grok then
hegin
writeln(" Duongdan chua dung,cho lai duongdan’ ),
write( ‘duongdan=");
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readin(duongdan),
driver: = detect;
initgraph{driver .mode duongdan),
;= graphresult;
clrser.

end;

setgraphmode(egalii) ;

end,

Sau d6é néu ti€p tuc tinh todn, ¢iAn dua man hinh vé ché dé van ban
nhd lenh TEXTMODE,

Chu y rang, vdi chuong trinh khdi tao d6 hoa trén day, néu lic ddu
duong dan khong ding véi dudng din cho trong Procedure ktdh & trén,
tie la cdc File d6 hoa khong ndm trong thu muc 'CATP\BGI ' thi ¢6 thé
gan lai dudng din phi hop, khi d6 chuong trinh sé dugc ti€p tuc thuc hién.

2) Khi soan thao phdn mém d6 hoa nén:

- Chon toa do g6c dé bit ddu vé hinh sau d6 ¢6 ging chi sir dung céc
toa do tuong doi, nhu thé s& giam duoc thdi gian khi can thay déi sira
chita. .

- C6 thé dung nét va mau khdc nhau dé v& so d6 tai trong nhing ciing
¢6 thé dung cic cot mau dé thé hién cdc bac tai trong.

- St dung cdc Procedure vé timg cum riéng, viét chit hoac con s6 sau
dé méi ghép cac cum lai vdi nhau.

3) Khi man hinh dang & ché do thé hién van ban, néu can tim 181 hoic
can in k&t qua tinh todn ra man hinh ciing nhu khi can cho s6 liéu tir ban
phim, thuong dung cdc iénh Write hoac Writeln va Read hoic Readin.
Tuy nhién & ch€ d6 man hinh d6 hoa, cac 1énh nay khong ¢6 ¥ nghia, khi
d6 cdn st dung cdc cau 1&énh sau day dé thé hién noi dung khac nhau trén
man hinh dé hoa:

a) Viét chit vd s6 vao mot vi trf xdc dinh trén man hinh, ching han
mudn viét chit r= 50 ¢ vi tri x = 150, y = 120 thi dung cic lénh sau:

Str{50:3:1, textr),; {bién 50 thanh ky tu }
Cauviet :="r =" +textr; {r = 50 duoc viét theo ténh nay
dudi dang ky tu }
Outextxy(150, 1160, Cauviet);  {vietr=500x=150,y=110}
Val(textr, valr, result); © {bién ky ty thanh so° 50 }
trong do6 rextr.: string{3] ; valr: real ; result : integer.

b) Chi viét chit, khi dé bo 1énh Str( ) va Val( ), chang han:
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Cauviet: = ' Két qud tinh todn °;
OQutexrxy(150,120, Cauviet);

¢) Vi€t chir [a moét ma tran, mudn vay chif cin duac viét dudi dang

mot ky v ¢d bién s6, ching han mudnvié tr1 s¢ cta moémen uén Mfk,j]
trong mit phing tht k, tai cdc tiét dién j, ¢6 thé sir dung doan chuong
trinh sau, v&i dinh nghia vaiM array [0.3.0.n] of real: texiM :
array[0..5] of string{ 10]; j, k: integer; textj textk : stringf3];

Strik,textk),

Strijtextj);

Str(M{kjl: 7:1, textM[k j]):

Camviet: =" M| v texth+"," +textj+’] = "wtextMik i

Ourextxy(rxfjl, ryvljl, Cauvier),

Val(textM [k j], valM[k j]. result);

4) Vi do hoa PASCAL chi dung tri nguyén dé vé& cho nén sau khi xic
dinh cdc toa do x, y 12 bién thyc cin chuyén thanh bién nguyen rx, ry dé
V€, chang han diing cic dong lénh

N[l = round (vijl) ;
rxfflr = round (xfj])

1.2.9. Soan thiao chuong trinh gom ci phan tinh toan va thicét ké
tu dong ban vé

Nhu di trinh bay & phén trén, khi tinh todn thiét ké chi tict mdy vi hé
dan dong co khi cin phai st dung cdc ngon ngit lap trinh bac cao, con khi
thiét k& ban vE ¢6 thé sir dung ngon ngit AutoLISP dé lap trinh vé tir dong
trong moi trudng AutoCAD. Trudng hop sir dung ngon ngr [ap trinh
PASCAL, c6 thé ti€n hanh lap trinh ca phan tinh todn thiét k& va phén vé
(bang cdc Iénh clia AutoCAD) trong cling mot chuong trinh phin mém,
bao gém nhiéu thir tuc, ham va cdc Unir. Két thic phén tinh todn thiét ké,
cac thong s6 va kich thude co ban clia chi tiét may (dwoc xdc dinh theo
cde chi tiéu chi yéu vé khd nang lam viéc cha ching) s& duoc dung lam
ciin cit d€ tinh todn thém cdc yéu t6 két cdu khic va cung vdi cac yéu to
ndy € xdc dinh nén két cdu, hinh ding va kich thudc chi tiét may hoac bo
phian mdy cdn dugc thé hién trén bin ve.

Nhu vay dé két ndi phin tinh todn thiét k& v phan v¢, trong ca hai
truong hop, cdc két qua tinh todn duge thé hién bing cic thong s6 va kich
thude co ban clia chi ti€t mdy can phai duoc nap vao File va truée khi lap
trinh thic¢t k& tu dong ban vé, s& dugc goi ra dé kiém tra, hiéu chinh vi
tinh todn bo sung cic yéu 16 két cdu khic. Cidc File két qua nay nen [i
nhimg File Text, ca phan tinh todn phu thém va phin tao File ¢6 thé dugc
dat trong cting mot chuong trinh con (xem thi du 2 & muc 1.3.3).
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1.2.10. Soan thao chuong trinh sit dung Unit Overlay

Khi soan thio cdc chuong trinh tinh todn thiét k& 16n thudng phai
dung cac Overlay (Overlay 1 cic Unit nam trén dia cho dén khi cin thiét
s€ nap vao RAM, khi nap ching s& ding chung bd nhd véi cic Unit
Overlay khac). St dung Unit Overlay cho phép phat trién chuong trinh
I6n nam ngoal kha nang cho phép 64 Kb bd nhé cia TURBO PASCAL
(cic mdy 6 bo xir ly 32 Bit nhu 80386 hoic 80486 van bi gidi han & miic
64 Kb dé twong thich véi cic the hé truée né [15)).

Soan thio chuong trinh ¢6 ding Unit Overlay tién hanh theo trinh ty
sau [14]:

1) Doi cie Unit thanh cdc Unit Overlay bang cich dua din hudng
{$O+.F+} vao timg Unit, ngay phia duéi n cua Unit.

2) Bién dich Overlay (tuong tu nhu bién dich Unir).

3) Dua dan hudng {$O+ F+} lén dau chuong trinh, trude tén cha
chuong trinh chinh.

4) Cht dinh Unit Overlay trong khai bdo Uses cting cdc Unit Overlay
riéng cua chuong trinh va dua din hudng ($0 X/, {$O.X2}, v.v... véi X1,
X2,... la@n cua tirng Unit Overlay.

S) O ngay ddu clia than churong trinh chinh can goi t&i Ovrlnit (') vé6i
ten cua tap tin Overlay nim trong hai diu nhdy trong ngoac va thudng

cung tén vai chuong trinh nhung ¢6 phan m& rong 12 .OVR) dé€ kiém tra
161 Overlay ( xem muc 4.3.2 trong chuong 4).

Khi chay chuong trinh chinh s& thu dugc hai tap tin .EXE vad .OVR,
trong do tdp tin .EXE chita doan ma chuong trinh nam thudng trii trong bo
nhd, con tap tin .OVR chita doan ma Overlay dé trinh quan 1y Overlay
nap tir dia khi can thiét.

1.2.11. Xir ly cdc chuong trinh 16n

Cic chuong trinh thi€t k& mdy thuong [a nhimg chuong trinh 16n, khi

soa_m thao thudng dwoc chia thanh nhiéu don thé, nhiéu chuong trinh con,
., tuy phitc tap nhung khong khd khian vé mat t8 chdc chuong trinh.
Tuy nhlén v6i giGi han trén la 60000 ky ty, cin tim gidi phap dé trinh xir

ly vin ban cta TURBO PASCAL c6 thé xir 1y cdc chuong trinh 16n nhu
vay [14]:

[} Str dung thii tuc Exec ciia Dos Unit bang cich:
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- Chia chuong trinh 6n thanh cdc don thé, uic 1a cdc chuong trinh con
dugc thi€t k€, bien dich va kiém tra doc lap nhung ¢6 lién hé véi nhau
thong qua céc file dir [iéu (k€t qua tinh todn & don thé ndy 1a dir liéu tinh
todn cho don thé kia).

- Viét cdc trinh diéu khién dé goi tirmg don thé. G day thit tuc Exec
cén hai tham s6 chudi d€ truyén tén cta chuong trinh con cin chay:
Exec(Path.Cmdline:string),;
trong d6 Path 1a tén cla chuong trinh EXE hay COM cian chay; Cmdline

gilr bt ky thong tin ndo cin truyén sang chuong trinh; truong hop khong
cé truyén thong tin thi dé hai dau nhdy. Chang han ghi

Exec('C: Command. COM',"’};

- Han ché sit dung bd nhd bing cich dua vao dong dau cua chuong

trinh dan hudng bién dich dic biét sau day:

{3M Stacksize Heapmin Heapmax)
trong d6 Stacksize 1A s6 Byte ¢6 pham vi tir thdp bing 1024 dén cao la
65520; cdc gia tri Heapmin va Heapmax Kiém sodt ving nhg con tréng bé
nhat va Ién nhat.

Madi chuong trinh ¢6 yéu cdu Stack khic nlau phu thudc tong 56 cic
cdp 16ng nhau cua tit ca cdc tha tuc vd him cong v6i s6 luogng va kiéu cla
cdc tham & truyén sang trinh xir ly. Ching han c6 thé ghi

{$M 4000, 0,0}
vao dong diu clia chuong trinh chinh,

- Luu trir cdc chuong trinh con doc 1ap va chuong trinh 16n gém nhiéu
don thé trong tap tin .PAS rdi bién dich thanh .EXE.

2) Sir dung tap tin Include:

Chia chuong trinh 16n thanh nhiéu phan nho ¢6 thé soan thao duge réi
chira van ban chuong trinh vao céc tap tin Include. D6 12 mot tap tin vin
ban riéng biét trén dia & duge trinh bién dich dem vao tai mot thai diém
nao dé khi bién dich cdc vin ban khac. Mudn vay can dua vao trude tén
tap tin Include dian hudng {$l...}, khi trinh bién dich giap din hudng nay
no s& doc tap tin Include nhu modt phan clia chuong trinh géc.

Chang han dé trinh bién dich gop tap tin ¢6 én & banhrang.pas (1a
tdp hop cdc tha tuc va ham ma chuong trinh ‘thiét k€ hé dan dong co khi’
sir dung), cédn ghi

{$1.banhrang. pas}
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1.2.12. Xay dung giao dién cho chuong trinh

Thong thudng s6 li¢u duge gin, két qua timg budc hoic cdc théng tin
cdn duge ki€m tra, s& duoc 1an fuot hién ra man hinh tir trén xudng dudi,
tir tri qua phai v6i cing mot mau di dinh. Theo déi cic thong tin nhu vay
ro mng 1a khéng thuan tién va, khong ddp ng yéu cdu. Sir dung céc cira s6
trén man hinh d€ tao ra khung hién thi véi kiéu khung, dudng vién, mau
sdc va dudng nét khdc nhau, ngudi thiét k& ¢é didu kién 1am ndi bat noi
dung cdn duoc lvu ¥, ching han nhu:

4) Gan nhan vao chuong trinh dang thuc hién.
b) Thé hién cdc budc tinh toan.
¢) Hudéng dan lua chon cdc thong s6, kich thude.

d) Trinh bay két qua timg budc dé ¢6 hudng xir ly phuc vu cic budce
tinh ti¢p theo.

e) DOi thoai véi mdy nhidm dép tng cdc yéu cdu trong thict ké.

g) Néu cdc chi din cén thiét khi két thic mot chuong trinh dé chuyén
sang phén tinh todn thiét k& ti€p theo.

1.3. XAY DUNG CO SO DU LIEU TRONG THIET KE CO KHI

Dt ti¢u la nhitg thong tin duoc mdy tinh xir 1Y, tén tai duéi nhiing
dang khdac nhau va ¢ y nghia khac nhau. Dir li¢u thiét ké co khi cé thé
bao gom: s6 licu thiét k¢ (luc kéo hoac cOng sudt lam viéc, van toc hoac
sO vOng quay ctia truc cong tac, v.v...), cdc dac trung co hoc cua vat liéu
(510( han bén, gidi han chay cua vat liéu; do ran bé mat sau nhiét luyén,

..), bing tra cdc hé $6 trong cdc phuong trinh tinh todn thiét k& (hé so
tdl trong, hé 6 su dung, V.v...), cdc gid tri tiéu chudn clia cdc thong s6 va
kich thude chi tiét mdy hoac bd phan may (modun cia bdnh ring, bude
xich, dudng kinh banh dai, kich thu6c & lan, v.v...). Vi cdc chuong trinh
thiét k& tu dOng ban vé, dir liéu thiét k€ con bao gébm cdc bang tra mién

dung sai va sai léch gidi han cla truc va 19, tri s6 nhdm bé mat, kich thudc
lap dat ctia dong co dién, v.v.

D¢ ¢6 thé st dung céc loai dit liéu trén day phuc vy cic noi dung tinh
todn thiét k€ khdc nhau, cdn tién hanh phan loai, sip xep, ghi chép va luu

trir ¢dc loai dir liéu d6 theo mdt phuong phdp nhat quian, dim bao chinh
x&c va tiét kiém duge bd nhé.

Dudi day trinh bay nhitng van d€ cin lvu y khi x4y dung co s dit liéu
cho thiét k€ co khi.



1.3.1. Ghi s liéu Ién dia va tra so liéu tir dia

SO licu O cde bang tra trong tai liéu thiét k&€ co khi cé ndi dung rat
khdc nhau, duge sip xEp theo s& dong i va sd cot j khong giéng nhau.
Chiing 1 cdc phin tir ¢ ki€u khdc nhau (thuc, nguyén, ky tu, v.v...)
nhung cé quan hé véi nhau, DE ¢6 thé sir dung céc bang ndy cho céc
chuong trinh thiét k& ¢an soan thao cic Unir ghi $6 liéu cta cic bang lén
cde thiét bi nhé ngoai (dia cing, dia mem) va cic Unir tra s6 liéu tir dia,
1.3.1.1. Ghi cac bang s0 liéu lén dia

C6 nhiéu cdch ghi cic bang s0 liéu [én dia dé phuc vu cic ndi dung
tinh todn. V&i ngon ngit Pascal dung dir li¢u kicu ban ghi (File of Record)
Ia thich hop hon cd. Cau tric dir ligu kiéu bian ghi duge mo ti bit dau
bing Record, 1iep dén la cée trudng va két thie 1 End. DBE tham nhap vao
cdc trudng trong Record v dé goi tén trudng gon hon thuong dung lénh
With ... do...

Thong qua File clia tép ban ghi, mdy tinh giao ti€p vai bén ngoai nho
thil tuc m& 1ap tin, doi véi TURBO PASCAL la

Assign(bién_tép, tén_tép);

Sau khi md tap tin v6i bi€n (€p, tén 1€p, con tro cta File viét vao mol

O trén dia, théng qua 1énh '
Rewrite(bién_tép);

Lic dau con tro & vi trf 0 (i = 0), mudn dich chuyén con tro dén thanh

phan tiép theo (1 = i+1), dung lénh

Seek{bién_tép, 1);
dé 1an luot viét s6 §iéu thudc cdce cdt j trén cung mot dong i cua bang [én
man hinh, sau dé ghi timg dong cha 1ép ban ghi vao File. cudi cling d¢
khong mét thong tin, cin déng cdc 1ap tin lai nhd thi tuc

Close(bién_tép);

Nhu viy bat ky mot bang so liéu nao ciing déu ¢6 thé dugce ghi vao
dia. Tuy nhién do ¢6 su khdc nhau vé 56 lirgnyg céc dong va cic cot gia tr
cla biang va kicu dir liéu (nguyén, thuc, chudi, mang,...) cho nén can quy
cdch hod va théng nhit hod cic bang dé tir d6 ¢6 thé mo ta chiing bing
mot vai dang Record, tao thudn lgi cho viéce Lap trinh ghi so liéu I¢n dia.

Khao sdt cdc bang tra trong cdc tai lieu thiét k€ co khi ¢6 the dua
vé hai dang co ban sau day dé viét Program ghi cic bang so liéu lén dia:

a) Ban ghi mor triomg, d6 1A cic mdng 50 thire (coi s6 nguyén la mot
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trudng hop clia 6 thuc) dé ghi cdc bang chi gdm toan con sé. Cic mang
sO thue 12 loai mang mot chiéu (Array [0.. n | of real), trong d6 1 < 8.

b) Ban ghi hai truong gém bién chit va bién s6 v6i dinh nghia bién
chit 1a mot mang xau ky i (Array [0.. p | of string) v6i p < 5 va bién s6
la mot mang s thie mot chiéu véi n< 8.

Viéc han ch€ n vd p nhu trén vira phd hop véi sé ¢ot clia phin 16n
cdc bang trong tai li¢u thi€t k& vira gidm nhe duoe dung luong cho chuong
treinh. Truomg hop mot vai bang nao d6 ¢6 s0 ¢ot 16n hon 9 ¢6 thé tich ra
thanh hai bang dé gh1 vao dia, ching han bang tra hé s6 dang rang (xem

bang 6.18 {2]) c6 thé tach thanh 2 bang ving v6i 2 trudmg hop hé s& dich
chinh x > 0 va x <0,

1.3.1.2. Tra s6 liéu tic cac bdang trén dia

Tir cdc biang s6 liéu trén dia, dé ldy ra mot hoac nhiéu 6 liéu cin
thi€t phuc vu tinh todn thiét k€, ciin phdi tim ra phuong phap tra bang
thich hop. Thong thudng khi doc mot tép dit liéu, con 1ro dugc dit & vi tri
dau tién (6 heu diu tién cla Record 14 0), mbi bién dugc doc lan luot (i
File trén dia va sau moéi lan doc, con tro tr dong di chuyen dén vi tri (s6
hiéu) tiép theo clia Record. RO rang & day khong thé dung céach truy xuit

ngéu nhién ma phdl tim ra cdc diéu kién tra bang va dua vao cdc diéu kién
nay dé ghi ra cdc s6 licu ¢dn cho tinh todn.

Tuy nhi¢n di¢u kién tra bang lién quan dén hdn chdt cuia cic 0 lieu
vaL sO lgmg clha cdc yéu 1o ma chiing phu thuoe.

That vay, trong cdc bang tra, sd lugng cla cdc yéu t6 chi phoi cdc s6
ligu rdit khic nhau, trong khi s& li¢u c6 thé dugc diing dé biéu thi cic tinh-
chat sau day:

1) Cic dac trung co hoc (co tinh cha vat liéu) nhu gi6i han bén, gidi
han chdy, gidi han moi,... duge xdc dinh bang thuc nghiém, phu thude vao
loai vat liéu, phuong phép nhiét luyén, kich thude phoi.

2) Céc g:a tri cho phep nhu c6ng suat cho phép déi véi bo truyén dai
hodac bo truyén xich, dp suat cho phép d6i véi 8 truot, v. v..., duge xéc
dinh bing thuc nghiém mg véi cdc diéu kién thi nghiém nhat dmh

3) Cédc hé s6 trong cdc phuong trinh tinh todn (chdng han hé s6 tai
trong, he s6 sir dung, v.v...). Cic gid tri ndy dugc tra trong cdc bang tirong
g tuy thude vao quan he ket cau va diéu kién lam viéc cy thé, chang han
dya vao gid tri cua van téc vong va cdp chinh xdc dé tra hé s6 tdi trong
dong khi tinh todn do bén bénh rang.

4) C4c gia tri tiéu chudn cla céc thong s6 va kich thudce cta cic chi



ti€t mdy va bo phin mdy trich tir cc tiéu chudn nha nuée (TCVN), tiéu
chudn nganh (TCN), tiéu chudn viing, thanh phd (TCV) hodc tir cdc tiéu
chuan quéc t& (ISO) cling nhr cdc ticu chuin Lien X6 ci (TOCT).

Nhu vay, tr hai loai bing da dugc ghi vio dia, khi soan thio cic
Program tra bing phuc vy cic chuong trinh tinh todn khic nhau, cin phéin
biét ndi dung va ban chal cia cde s6 licu trong bing ciing nhu s6 lugng
cdc yeu t6 ma chiing phu thuoe, C6 thé dira vé miy dang tra bing sau day
v dya vao ching dé viél cdc chuong trinh con tra bang tuong dng:

a) Dua vao mét yéu 10 tinh todn s, (tri 6 danh nghia) dé tra ra thong
s6 c¢in thiel i cot k voi diéu kién gid tri nim tai ¢ot | ndo do phai lan
hon hodc bang s, (thi du dira vao cong sudt tinh todn P, dé tra ra bude xich
p véi dicu kién cong sudt cho phép [P] 2 P).

b) Dua vio mot tri 56 tinh todn s, dé tra ra hai gid tri & hai dong, hoic
dua vao hai tri s6 de tra ra bon gid tri & hai dong va hai o1, sau dé tién
hanh ngi suy d¢ xdc dinh s liéu cin tim. Thi du, noi suy hai dong dé

xdc dinh hé s6 phan ba khong déu tii trong trén chidu dii liep xac K,

(bang 6.7 [2]) hoac nodi suy hai dong hai cot dé xdc dinh h¢ 6 dang rang
Y, (bang 6.18 [2]). '

¢) Dua vao mot tri 86 tinh todn s, dé tra gid tri gdn nhdt wrong diy s¢
ticu chudn (thi dy, tra mddun m vi hé s6 duong kinh ¢ cva truc vit - bang
7.3 [2D. ‘

d) Dya vao hai tri s0 tinh 10dn dé tra mot loat cic thong s6 (thi du,
dua vao kha nang tai dong C va dudng kinh ngdng truc d d€ tra ra cdc
thong s0 clta 6 lan ticu chudn nhu duong kinh trong d, dudng kinh ngoai
D, chiéu rong 6 B, v.v...).

e) Dua vao cdc bién chir (ching han, tén vat liéu va cich nhiét luyén)
va hién s6° (tigt dién phoi) dé tra co tinh cla vat liéu ché tao banh rang
(bang 6.1 [2]).

V& cdu tric, chuong trinh tra s6 liéu tir dia ciing duce bit diu bing
Iénh ma tap tin véi cde bién tép, tén &p, ti€p dén thay cho thi tuc

Rewrite(bién_tep):
trong chuang trinh ghi s6 liéu 1én dia, ta ding thi tuc
Reser(bien_tép);

-

sau d6 dua con tro cha File tir vi tri ddu tién (vi uf i = 0) d¢n thanh phin
tiép theo (i = i+1) ciing bang I¢nh

Seek(bién_tép, 1)

22



de doc cac s liéu (it File nhim thuc hién mot cich tra bang nao do, cusi
cung dé khong mit thong tin, ciing dung thi tuc déng tap tin:

Close(bi€n_tép);
1.3.1.3. Kiém tra céc bdng s¢ li¢u da duwoc ghi vao dia

Bing cic cich tra bang khdc nhau ¢é (thé doc ra man hinh mot gid (ri
hay mot dong bt ky cua cic bang s6 liéu da duoc ghi vao dia. Tuy nhién
cdch kiem tra ngdu nhién nity chua thé dam bio ring nhiing s& liéu & cac
vi tri khiic da duoc ghi chinh xdc. Vi vay trudce khi sir dung cdc bang phuc
vu cic chuong trinh tinh todn nén vigt mot chuong trinh con ding chung
dé kiém tra todn bo cdc dong va cdc cot clia timg bang va néu co sai sot,
cdn b6 sung va stra chifa cdc sd lieu cho chinh xdc. Chi 6 bing bién
phap nay ngudi lap trinh mdi chic chin rang céc dit liéu tinh 10dn 12
dang tin cay.

Vé cilu trie, chuong trinh kiém tra cdc bang s6 licu da dugce ghi
vao dia cling twong ti nhu chuong trinh tra biang & cic phan ma& File, tham
nhip vao File viv dong File, chi khic |3 khong dung l&énh di chuyén con
tro - Seek(bien_tép, i) - dé doc timg dong cha bing ma ¢ diy mdy thuc
hién cic [énh doc va ghi todn bo cic s6 1iéu cla bang ra man hinh dé phuc
vu muc dich kiém tra.

1.3.2. Vao ra dir liéu va két qua tinh toin

Dt liéu diu vio clia cic chuong trinh thiét ké may ¢6 thé do bén dat
hang dé ra, ciing ¢6 thé do ngudi thiét k& can cif vio yéu cdu ciia ben dat
hang va diéu kién thyc t& dé xdc dinh. Trudng hop don gidn nhat, dif licu
diu vao x duge dua vao chuong trinh tinh todn qua ban phim nho cap thu
tuc

Write( " x = *);
Readin(x);

dong thai két qua tinh todn (s liéu ddu ra) cing dugc viét ra man hinh
nhd thi tuc

Write(* x = *, x:5:3); hoac Writeln(‘x = *, x:5:3);

Cich vio dit ligu nhu vay khong thuan tién vi sau méi lan sira 16 lai
phai vao lai dit tiéu qua ban phim, t6n thdi gian. Mt khdc déi véi cic
chuong trinh 1dn, dir liéu ddu vao clia cdc chuong trinh con khong nhu
nhau, két qua tinh todn & chuong trinh trude ¢ thé 13 dir liéu tinh todn cla
chuong trinh sau hoac khéng thay déi trong suét qué trinh tinh todn. Trdi
lai, néu nap cdc dir liéu ndy vio cic File trén dia thi khi sir dung ¢é thé
g0l true ticp ra mimn hinh dé€ kiém tra hodc thay déi, bd sung thém s0 licu
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roi mdi gon ra dé ding, nhur vay vita thuan tién, vira dam bao duge su
chinh xdc cua dit liéu tinh todn.

Str dung tap tin vin ban, con goi la t&p van ban (Text File) sé dap iing
dugc yéu cu trén ddy cua ngudi thiét ke,

Tap tin van ban ¢é nhiing dac dlcm'sau day:

1) Tép vin ban duge dinh nghia bing tir chudn TEXT, duoc 16 chiic
thanh timg dong vé6i do dai méi dong khic nhau. Chinh vi vay ¢6 thé coi
(¢p viin bian gan ding 12 t¢p bian ghi ¢6 do dai thay déi.

2) Tuy chia cic ky tw nhung nho cac thu we Readin va Writeln, ép
vin ban ¢ thé doc v ghi ci s nguyeén, so thue, xau ky tu ( Sring) hoic

bien 16gic (Boolean) nhes sy chuyén d6i tuong g tir cdc gid tri nay sang
cac day ky tu. N6i cich khiac ¢6 thé doc t¢p vin ban nhu doc cic trang
viét thong thuong, diéu nay rd rang la khéng thé thue hién trén tép ban
ghi.

3) O tep van ban ¢6 thé viet tirng bién hoac viét déng thsi mot s6 bién
vao bién w@p (Filevar).

Tap tin vin ban ¢6 thé dugc t6 chitc theo nhimg dang sau day:

a) Vao so liéu qua ban phim réi viét viio tép van bén, trong dé tép vin
ban duge md dau va ket thie nhu tép ban ghi, tic 1a can dung cip tha tuc

Assign(bi€n_tép, tén_tép):
Rewrite(bien_1¢p);
khi m& File va tha tuc
Close(bién_tép);
kKhi dong File.
Khi viét viio tép van ban cin chi y ding tha tuc Writeln(1én_tép)
nham dua diu hét dong vio tép. Truimg hop mot s6 bién duge viét trén

cung mot dong , phai cho trudng véi do dai di Ién nhiam dam bao cho cic
s0 liéu tach biét nhau, trinh gdy nhim 14n khi mdy doc ra cdc s6 liéu nay.

b) Nhép két qua tinh todn di duge thuc hién sau mot giai doan tinh
todn xac dinh vao tép van bin, & day la File két qua, dé phuc vu cic
huong trinh tinh todn tiép theo.

¢) BO sung cdc két qud vio 1ép van bin da ¢6 bing cich mo tap tin co
sén d€ viet thém vao nhd cap tha tuc

Assign(bi€n_tép, tén_tép):
Append(bién_tép);
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Phén cdn lai ciing duoc thuc hién nhu khi nhap két qua.

d) Goi s§ liéu tir cdc tap tin dd dugc ghi vao dia dé sir dung cho
chuong trinh tinh todn hién hanh nho cap thu tuc

Assign(bién_tép, ten_tép),
Reset(bién_tép);
roi viét ra man hinh nhd cap tha tuc
Readin(bién_tép, tén_bién);
Writeln(1én_bién);
Khi vao ra dit lieu can luu y nhitng diém sau day:
1) Nén sip xép cic bién ciing kiéu d& cb thé ghi vao va doc ra lan
ltot mot s6 bien cung Kidu niy roi méi ghi va doc cdc bién kiéu khdc.
2) Thit ty cic bién cung ki¢u hodc Khéc kicu khi ghi vao (¢p vin bén
vix doc ra phai gidng nhau.
3) Khi viét cic bién thyc vao File phdi cho truong dli rong dé trdnh
nham lAn khi doc ra.

1.3.3. Thi du
Thidul :
Soan thio mot Program dé :
- Ghi dir héu lén dia.
- Kiém tra s6 lieu da duoe ghi 1én dia.
- Tra s0 liéu ti dia.
Bing s6 ligu c6 sd dong la k va gom cdc chir duge sip x&p trén jc cot
vi cdc con s6 duoc sdp x€p trén js cot.
Thiee hién @

Chuong trinh vAo bang, kiém tra céc s liéu cla bang va tra bang gom
ca chit va s& dugc viét nhu sau:

-

] ;. Program vktth;
2 ouses crt;
3 type sti2=string{12]
4 mata = array [0.8] of real ;
8% math = array [0..5] of st12;
6 thongso = recovd

% be: muth;

8. bhs: matu;

g end;
10 : Var triso : thongso ;



e

filees: file of thongso ;

i, j, k: byte ;
drmin, drmax, xmb, xmce, kq: mata;
vial : math,

o Procedure vaobces (je js:byte; tenfile: string/8]):
. begin '

assign(fitecs,'c\ bang\'+tenfile);
rewrite(filecs),
s
while i<=k do
begin
seek(filecs,i),

with triso do

begin
for j:=1to jc do
begin
write( “bef'j,'] = "), readin(befj ] )
end;
Jor j:=1 1w js do
begin
write( " bsf'j .| = ') readln(bs{j ] ):
end;
end,
write(filecs, triso);
i:=1i+l;
end;

close(filecs),

soend.

........................................................ }
: Procedure kthes (jejs: byte; tenfile: string{8]});

40 : var bkt:string{8] ; kiem : boolean;
41 : begin

42 bki:="";

43 :  assign(filecs,’c\ bang\ '+tenfile);
44 :  reset(filecs);

45 1 gotoxy(l,24),

46 ;1 kiem:=true;

47 : while kiem do

48 ;' begin

49 ; seek(filecs, i-1);

50 str(i, texti);

51 read(filecs, triso);

52.: with triso do



53

60

begin
goto(2,1 )
write(’

for j: 1 to je do write(* bcl'j
for j:=1 to js do write(" b.s/

gotoxy(2,

L L ).

"bkt,’

2);

}.

gotoxy(2, 2+i);
write(bkt i (2-length(texti))));

for j:=1 10 je do write(bkt,befj]:(12-length(texti})));
Jor j:=1 to js do write(bkt,bs[j] :(9-length{texti))));

ir=i+1;
writeln;

if | = filesize(filecs)+ 1 then kiem:=false,

end,

close(filecs);

end;

:end:

Q—\

s Procedure trabces (f:byte; bel, be2: stl2; svireal; tenfile: string{8]:
var sr: math);

“af (bel<>befl])or (be2<>bef2]) or (sv<>bs{1]) then i:= i+1 else

72 : var xong : boolean;

73 : begin

74 assign(filecs, ¢\ bang\'+tenfile);
75 : reset(filecs);

76 :  i: =0, xong: = false;

77 : while not{xong) do

78 ;' begin

79 0 seek(filecs, i),

80 : read(filecs.riso);

81 . with triso do

82 :  begin

83:

84 : hegin

85: for j:=1 to jj do sr{j]:=bs{j]:
86 : xong: = true;

87 : end;

88 . end;

89 end:

90 :  close(filecs),

91 : end;

e }
92 : Begin

93 clrse
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04 - write(* k = ") readin(k);

95 :  vaohes(2,5.°h24.br’):

96 :  kthes(2.5.'b24.br’):

97 - trabes(S, vl nil ], Wi}, h24.br’ Rq):

98 :  drmin: = kql2] ; drmax: = kq[3] ; xmb: = kql4] ; xme: = INTTRY N
99+ writeln(" drmin=", drmin:4:0, " drmax=", drmax: 4: 0):

100 - writeln(’ xmb =", xrmb:4:0, " xrme=", xrmc: 4: 0);

101 . readkey;

102 - End.

Chit thich

- Dong 11 filecs I mot 1¢p biin ghi ¢6 hai rudng.

- Dong 1S: chuong trinh con vaobes su dung phuong phip truyén dir li¢u.
Khi 20i (i Procedure ny d€ ghi mot bang Ién dia s¢ thay je bang s6 cot bién
chif thue ¢ va js bing sO ¢Ot bién s6 thye 1€ cdu biang nay nhung je £5 vajs <8,
d6ng thisi s& thay zenfile bing tén bing hodc s6 thi ty ctta bang can ghi. Tuong
t nhu vy ddi vai cde chuong trinh con kibes (dong 39) varabes (dong 71).

- Dong 17: md mot Fife d¢ gin 1¢p cho mot bién kiéu File. MOt File ¢6 1en
1 filecy di duoe 190 ra v sin sing X ly.

- Dong 18: con tro cla fife bat diu dé vict viwo moL O trén dia.

- Dong 22: dich chuyén con tro 16t thinh phin thtt i cia Fife (vi tri ddu uén
cua Fele la Q).

- Dong 23 dén 33: gdn cic bién chir befj va cic bi¢n s6 bsfj] trén man hinh.

- Dong 34: viét wmg dong vao Fife.

- Dong 94: pan k theo s6 dong thuc (& cia bing cin ghi vio dia |

- Dong 96: kiém tra mot bang gom ¢d 86 cot chir jo =2 vitso cot con 8O
js = S vai én &p la h24.br. DG chinh 1 bang 6.1 cha tai ficu [2], cho bigt co
tinh ca mot 56 loai vat liéu ché o binh rang. O day cot do riin dia duoc tich
thinh hai ¢6t chi ¢0 rin min v do ran max,

- Dong 97: tra cd tinh cho vat li¢u binh rang | & File ¢618n 12 b24.br vai s6
bién s6 j = 5 ing vai cde dicu kicn: bel= vi[1], be2 = ni[1]; sv =td[!1].

Thidu2:

Soan thio cdc chuong trinh con ghi va doc di li¢u tinh todn truyén
ddng banh rang.
Thuc hién :

Procedure sthr(a,b:byte);
var b het:real;

hegin
eotoxy(4.b); write("'Cong st Pt/ (kW) =")b:=b+1;
gotoxy(4,b); write("So vong quay vl J(velph) =")b:=hb+1:
gotoxy(4.h); write("Ti 86 truyén w="):b=b+l,;
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gotoxy(4,b); write('Thoi han sit dung th=");b:=b+1.
gotoxy(4.b); write( 'S6 chiéu quay cia bdnh rdng socq =');b:=b+ 4
gotoxy(4.b); write('S0 bdc tdi trong sob ='):b:=b+1;

gotoxy(4.,b);
a:=41b:=3;
textcolor(11);
gotoxy(a,b); readin( Pif1}]); b:=b+1;
gotoxy(a,b); readin(vq[1]):b: =b+1;
gotoxy(a,b); readin{u); b:=h+1,;
gotoxy(a,b); readin(th); b:=b+1:
gotoxy(ab); readin(socq); b:=b+ !;
if sob>1 then
begin
for i:=1 to sob do
hegin
rextcolor(15); gotoxy(4,b);
write('Hé s& tdi trong lam viée [ i’ ="} rextcolor(11);
readin(heli]),
bh:=b+l,;
end;
for i:=1 to sob-1 do
begin
textcolor(15); gotoxy(4,b);
write(’Hé s6 thoi gian lam viée  hg{" i’ ="); textcolor(11);
readin(hgfi});
h:=b+1;
end;
hgt:=0;for i:=1 to sob-1 do hot:=hgt+hg[i];
hgfsob]:=1-hgt;
gotoxy(4,b); textcolor(15);
write("Hé s6 thoi gian lam viéc  hg['sob,’] = ' hgfsob]:3:2);
readin; :
end,

Procedure goisl{ab:byte);
hegin
assign(ftk,'c Nhedd\dN\'+filename).
reset(ftk);
readin(ftk, Pt{1}, vql1]. u, ik, socq, sob);
if sob>1 then
begin
for i:=1 to sob do readin{ftk jufi]);
for i:=1 to sob do readin(ftk.hgfi]);
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30

end,
close(fik);
gotoxv(4.b); write(' Cong sudt Ptil (kW) ="P1[1]:4:2): b:=b+1;
gotoxv(4.b).write(’ So'vong quay  vq[l](vegliph) = "vy[1]:5:0); b:=b+1;
gotoxy(4.b); write(' Ti $6 truyén w="15:2); b:=b+1;
gotoxv(4.b); write(’ Thoi han s dung - th="1th:5:0): b:=b+1;
gotoxy(4,b); write(’ So chicu quay ciia br - socq = "socqh h:=b+1;
otoxy(4.b); write(' S& bde tdi trong sob = "sob); b:=b+1;
gotoxv(4.b):
if sob>1 then
heein
fori:=1 10 sob do
begin
textcolor(15):
eotoxy(4.,b);
write(’ Hé s6'tai trong lam viee )’ i'] =" htli]:3:2); b:=b+1,
end,
for i:=1to sob do
hegin
textcolor(15);
gotoxv(4.h);
write(' Hé 0" thoi gian lam viée  hg{'d] =" hgli]:3:2); b:=b+1;
end;
texthackground(15)textcolor(12+blink): gotoxy(4.b);
write(” An mot phint bat ky dé tiép e !');
ch:=readkey;

Procedure nhapsolien,
hegin
sthr(41.3);
gotoxy(3,1);writeln(” Ca ghi s6 liéu vao dia khdng(CIK) ?°);
readin{ch);
if upcase({ch)="C’ then
begin
assign{ftk,’c Nhedd\dN'+filename ).
rewrite(ftk).
writeln(ftk, Ptf 1], "vgll} "u) " th, ' socq,” ’, sob)
if sob>1 then
hegin
for i:=1 to sob do writeln(ftk hifi]:3:2);
for i:=1 to sob do writeln(ftk.hg[i]:3:2);



end.
close(fik).

end;

procedure ghisi;
begin
write(" Cho dit liéu ut dia hav ny ban pPhim (DIF )? ) read(ch);
clrser;
gotoxy(9.2); texteolor(yetlow);
write(” SO LIEU CHO TRUGC')-
rextcolor(white);
if upcase(ch)="F ' then nhapsolicu else goisl(41,3):
end.;

Chiut thich

t) Cic bién tong thé Pt/ 1], vqil), u, th. socy, sob duge dinh nghia mot lin
0 chuong trinh chinh tinh bénh rang hoac & Unir dau tién mi chuong trinh nay su
dung,

2) Ten cua tép dir licu (Filename) phuc vu tinh todn banh ring c6 (hé ta
br.slt” duge nap vio mot File trong thu muc ‘c\Nedd\di\.

3) ftk: Text File.

4) D€ thudn tién cho viéc sira 16i khi ap trinh, nén sir dung cling mot s6 liéu
da duge nap vao File, khi d6 & chuong trinh con ghisl cin goi 6i Procedure
goisl, \réi lai n€u mudn biét phin mém da dugc soan thao ¢6 thu duge két qua
chinh xédc dng véi céc dir lieu thay doi trong mot pham vi rong hay khong thi goi
16i chuong trinh con nhapdulieu dé nhap dir liéu mdi tir ban phim. B6 dir lieu
méi nay c6 thé dugc ghi hoac khong ghi vao file dif lieu trén dia (xem
Procedure nhapsolien). Ngoai ra trong Procedure nay da ding hai dau nhday (" %)
dé tach cdc dir lieu khi chiing duge ghi vao File trén cling mot dong nham trinh
nham lan gitra c4c dir liéu.

5) He s6 tdi trong lam viéc ht(i] 1a ti s6 clia tai trong tac dung trong ché do
| va tdi trong 16n nhat T[1]) : kefi] = T[i}/ T1];

He s6 thai gian lam viée Agfi] 13 ti s6 cha thei gian tdc dung cua tai trong
T{i] trong ch& do i va thot gian téc dung clia mot chu ky 1am viéc.

Thidu3:
Svan thao cdc chuong trinh con ghi va doc két qua tinh todn truyén
dong bdnh ring phuc vu viéc vé& ché tao cic banh rang trong bo truyén.
Thuce hién :

Procedure ghikgbri(tenfi le:string[7]);
begin
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fori:=1to 2 dodcli]:=dfi];
assign(ftk,’c \Nhedd\dl\'+ tenfile);
rewrite(ftk);
writeln(ftk, T{1]:8: 0T{2}: 8: 0);
writeln(ftk loair:3.ccx:3):
writeln(fik,bw:5:2, m:5:1, beta:7:4):
for i:=1 1o 2 do writeln(ftk, dcli}:7:2,.dafi]:7:2, df{i}:7:2);
for i:=1 to 2 do writeln(ftk, z]i]:5, x{i]:5:2):
for i:=1to 2 do writeln{ftk vifif);
close(fik);

end,

Procedure goikqtbr(tenfileten);

begin
assign(ftk,'c \hedd\d\'+ tenfile);
reset(ftk);
readin(ftk 1111, T{2}]);
readin(fik, loair, cex);
readin(fik, bw, m, beta).:
for i:=1 to 2 do readin(fik, defi], dafif, dffi}):
for i:=1to 2 do readin{ftk, z{if, x{ij )
for i:=1 to 2 do readin(fik, vifi]);
close(fik);

end;

Chi thich

1) Trude khi ma File dé ghi cic thong s6 va kich thude can thi€l. trong
Procedure ghikgbrt i tién hanh chuyén ddi dudng kinh chia dfi] cta binh rang
thanh ky hiéu de[i] dé tranh nhdm lan véi d[i] s dung dé ky hiéu dudng kinh cic
doan truc lap binh rang.

2) fik: Text File.
3) Sir dung céc k¥ hiéu sau day dé chi cdc thong s cta b truyén binh rang:

loair : loai rang (rang th&ng,rdn;, nghiéng);
cex . ¢éip chinh xdc khi ciit rang;
bw.m, beta : 14an Juot |4 chiéu rong vanh ring, médun va goc

nghiéng cla rang;
defi) dalil dffi] = 1an gt 1d dudng kinh chia, dudng kinh dinh va dudng
kinh diy ring bdnh ring;

zlif.xti]) - 1an luot 1a sé rang va hé s dich chinh bdnh rang:
vifif) : vat liéu ché 1ao banh rang;

Cic bién trén ddy dung chung cho ca hai Procedure, do d6 cén duge khai
bao ¢ ddu chuong trinh.
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Chuong 2

XAY DUNG CHUONG TRINH TINH TOAN
THIET KE TRUYEN PONG CO KHI

Truyén dong cu khi 1a nhimg co cdu truyén nang luong tir dong cd
dién dén cdc bo phan cong tic, thong thudng 6 bién doi van toc, luc hodc
momen va doi khi ca quy luat chuyén dong. Trong tinh todn thiét ke cling
nhu khi ddnh gi4 truyén dong co khi ngudi ta sir dyng cic thong s6 co ban
sau day: '

- Cong sudt trén truc chi dong (kW) P, va trén truc bi dong P,.

Hiéu sudt truyén dong =P,/ .

S6 vong quay trong mot phiit (vg/ph) n, trén tryc chu dong va n, trén
truc b1 dong.

Ti s6 truyén u = n,/n,.

Moémen xodn (Nmm) trén truc ¢ht dong T, va trén truc bi dong T,

Dudi day s¢ trinh bay céc cong thic dung trong tinh todn dong hoc,
ding dé xdc dinh cdc thong s6 va kich thude bo truyén cling nhu dé tinh
todn kha nang tai, thuat giai dung trong ldp trinh tinh todn thiét k€ va
nhitng noi dung cdn luu y khi xdy dyng phian mém tinh todn nham xdc
dinh 161 wu cdc thong s6 va kich thudc co ban cua cic truyén dong co khi:

Truyén dong bdnh rang thudng va banh rang hanh tinh.
Truyén dong truc vit.

Truyén dong dai.

Truyén dong xich.

2.1. XAY DUNG PHAN MEM TINH TOAN THIET KE TRUYEN
PONG BANH RANG

2.1.1. Cic quan hé hinh hoc va cong thite tinh toin do bén

Céc thong s6 cd ban clia bo truyén binh ring try va bdnh rang con
phuc vu thiét k& dugc trinh bay trong bang 2.1 va bang 2.2. Céac cong thie
(hiét ké céc bo truyén ndy vé do bén ti€p xuc cho trong bang 2.3 va bing
2.4, con cic cong thitc kiém nghiém cdc bo truyén nay vé do bén ti€p xic
vii do bén udn duoe ghi trong bang 2.5 va bang 2.6.
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Bdng 2.1. Cdc thong sé co bdn cua bo truyén banh rdng tru

Tén théong s6 Ky hiéu Cong thite tinh
Khoang cich truc chia a a=0,5(d, £ d,) = 0,5m (2, + z,)/cosB
Khodng cdch truc a, &, = a cosw, / coso,,,
a\;.= a+ym=a+(x,* x—Ay)m
Dudng kinh chia d d;= mz/cosP : dy= m z/cosP
Dudng kinh lan d, dy, =2a,/(u £1) hoac

dy =d,+[2y/ (2, 2))|d,
d.,= ud,, hoac

dy; = d:+[2y/ ( 2+ 2,)]d,
Puding kinh dinh d, An khop ngoai :
d=d+2 (1+x,— Ay)m ;
do=dy+2 (14x,— Ay) m

An khop trong :
dy=d+2 (l+x,) m ;
d,2 = dy— 2(1- X+ Ay—k,) m
vGi kK, = 0.25 — 0,125x, khi x,< 2 va
k.=0khix, 22
Duong kinh ddy riing d, An khop ngoai :
dyp=d,- (2,5 - 2x,)m
do=d, = (2,5 - 2x,)m
An khép rrong -
dp=2a,+d,+0,5m

Pudmg kinh co sd d, dy, =dcosa ; dy, =d,cosa

Gaée profin goc o Theo TCVN 1065-71 - a = 20°

Géce profin rang v 8 a, = arctg (tgo / cosf)

Gdée an khap Oy o, = arccos (a cosa, / a,)

Tong hé s6 dich chinh X, X, = (2 + 7)) (inva,, — invay))/ (21ga)

Hiéu hé s6 dich chinh X Xp = [( 2y = 2)) (inva,— inva)l/ (2tga)
Vi inva =tg o ~ q.

Heé s6 tring khdp ngang Eu By = EqiF Eay , trong d6:

€ar = 2, (180~ 1€0,, )/(21)
Ear = 7 (R0 T (201, )/(27)

Chit thich : G cic biéu thic trong bing, ddu phia trén ting v&i an khap ngodi.
dau phia dudi ing v6i an Khép trong,
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Bdng 2.2. Cdc thong so co bdn cua bé truyén banh rang con

Tén thong s6 Ky hiéu Cong thitc tinh
Chiéu dai con ngoai R, R, =0,5m, 2z} +z;
Chiéu rong vanh ring b b= KiR,
Chiéu dai con trung binh R, R, =R.-0,5b
Pudng kinh chia ngoai d. d, = myz, ; d,=m.2,
Gaée con chia (lan) o 3, = arctg(z,/z,) ; &, =90° =9,
Chicu cao rang ngoai h, h, = 2h,,m +¢
véi h,, = cosB,, : ¢ = 0,2m,,
Chiéu cao dan ring ngoai h, h,. = (h, +X,, cosP,)m, ;
h,. = 2h.m~h,

Heé s6 dich chinh X1 x, =2(1-1/u’ )\/cos3 B!z

hoéc tra bang 6.20 |2]
Chiéu cao chan rang ngoai [ hesiny = he = hizy
Puong kinh dinh ring ngodi d,. B2 = e+ 2h 2,088,
Chiéu day rang ngodi Se S = (0,5742X,,180%,+X )M, 5

S = MM~ Sy
G6e chan rang 0, B2 = arctg(hy /R
Goce déiu ring 0, 0, =9, :0,,=6,
Goc con dinh 3, Sur@y= 81y + Bug)
Géce con day S 811 2= iy — Oy
Pudng kinh trung binh d, da = (1-0,5b/R,) d, (0, =
=(1-0,5K,,) dclm
Khodng cdch tirdinh con dén| . B B2, = R.c088 (3, — h 2,808, 3
mat phing dinh rang ngoai
Maodun vong trung binh m,, = m, (1- 0,5K,,) -
b
Modun phap trugg binh m,, |m,, =(m, —————=)cosf,
phdp trugg (m, \/z,Tz B

2.1.2. Nhitng van dé can luu y khi xay dung phan mém thiét ke
truyén dong banh ring

a) Chi tiéu co ban dé thiét ké truyén dong banh ring 12 do bén tiép
xtic va do bén udn. Véi cdc bo truyén duoc che kin va di dau boi tron,
tréc rd mat rang la dang hong nguy hiém nhat, vi vay thudng tién hanh
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tinh thi€t k& bo truyén theo do bén ti€p xic, sau d6 ti€n hanh kiem
nghiém vé do bén tip xic, d6 bén udn va qud tai. Theo phuong phdp nay,
thiét k& truyén dong binh rang dugc tién hanh lan lugt nhu saw:

1. Chon vit ligu.

2. Xic dinh Gng sudt cho phép.

3. Xdc dinh so bo mot thong sO ¢d ban cua bo truyén theo do bén
1iép xuc. :

4. Xdc dinh cdc thong s6 an khap.

5. Kidm nghiém rang vé do bén tiép xic, do bén udn va qua tai.

6. Xdc dinh 1an cudi cac thong s6 co ban va kich thudc bo truyén.

Bdng 2.3. Cdc cong thic thiét ké bo truyén banh rang tru

Tén thong so Cang thie tinh c'mr’;vgllu'a'
, K 4
Khoang ciich truc a, =K, (uxl); - (2.1)
[.0}1] UQPy,
Ung sudt ti€p xidc lO';,,- —=ilF tim 5 K 101 1S, voij=1:2. (2.2)
cHATIED Khi p=0 16'] =[] o (2.3)
Khip#=0 [o'y]= 0,5 ([o' 1] +([c'1pl) (2.4)

nhung 'lO‘;,JS Aoy, ], s A =125

\phu - b\\'/ .‘\\\ :
YWha = b\\/ d\\l = 0'5 Wm(u 2 l)

He sa téi tho K, = "",’/N,,o /N, voim,=6 (2.5)
S6 chu k¥ co 50 N,, =30H ,:,‘,: v6i Hyp - 40 ran Brinen (2.6)

S6 chu ky chiu tai | N = 00cZ(T, /T, Y nt, 2.7)
¢ day :
¢ — sO 14n an khép trong 1 vong quay
K,z ~ra bang 6. 7 {2] ®

Véi cap bdnh ring bing thép :
K, = 49,5 MPa'" (rang thing)

| K, = 43 MPa'" (rang nghiéng)

$& rang binh nho 2, = 2a,cosf} / {m (u ) ) (2.8)

b) Céc budc thiét k& trén day c6 thé dung cho ca bo truyén banh rang
tru va bo truyén bdnh ring cén, chi khic nhau & ché:
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- Trong budc 3, thong s6 co ban can xac dinh so bo d6i véi bo truyén
banh rdng tru la khodng cdch truc a, hoac dudng kinh vong lin bianh nho
d,,, d6i véi bd truyén banh rang con I chiéu dai ¢con R, hoic dudng kinh
trung binh banh nhd d,.

- Trong budc 4, ciac quan hé¢ hinh hoc va an khop déi véi bo
truyén banh rang tru dugc xdc dinh theo bang 2.1, d6i véi bd truyén binh
rang con - theo bang 2.2,

Bdng 2.4. Cdc cong thite thiét ké bo truyén banh rang con

s g
Tén thong s6 Cong thire tinh cong
thic
v 3 o % N > Tl KHﬁ
Chiéu dii c6n ngoai R, =K, Vu’ +1; - (2.9)
(1-K,)K, [0}, ]
trong do lcr}, j tinh theco (2.3) hodac (2.4)
nhung véi A=1,15
K, ~trabing 6.21|2]
K, =bR=025 + 03
(strdung tri s6 én khiu <3 ).
Vi cap banh rang bang thép :
Ring thing Kg = 50 MPa'" ;
Ring tiép tuyén K, =43,5 MPa'";
Rang cung tron K = 41,7 MPa'”.
Duong kinh chia ngoai | 4 = 2K, (2.10)
Vi+u®
Pudng kinh trung binh | d,, = (1-0,5K,,)d., 2.11)
Médun vong trung m,, =4d,,/2 (2.12)
binh
Modun vong ngoai m, = my, /(1-0.5K,.) (2.13)
Modun phép trung m,, =(m, "b/\lzu2 +23)c0s j,, (2.14)
binh

¢) Trude khi lap trinh, cdn dua vao c4¢ budc tinh néu trén dé viét luu
d6 thuat giai thiét k€ truyén dong banh rang, trong d6 cin luu y dén céic
budc lap va sir dung cdc bi€n diéu khién. Thi du vé luu d6 thuat giai thiét
ké truyén dong banh ring cén ¢6 thé xem trén hinh 2.3.
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Bang 2.5. Cdc cong thitc kiém nghiém bo truyén bdnh rdng tru

Ne
Tén thong s6 Cong thire tinh cong
thitc
& 2LK (it
Ung suit tiép xic | 0,y =2, 2,2, \[ l ”(2 ) - [011] (2.15)
tinh Lodn b.d,u
Ung sudt tiép xtc [0;1 ]: oy Kol Ky 1Sy (2.16}
cho phép
Hésd kédéndang | Z,, = \/2 cos f/sin2a, (2.17)
bé mit tifp xtc - - - - _
. ‘Jd‘:' = dl:l T ‘Jdt:’ - d’:’ i Za w sin au
Hé¢ so trong khép | ¢, = - - (2.18)
ngang 2mmcosea, /cos ff
H¢ s tring khép | £, = b, sin S /(mn) (2.19)
doc
H¢é s6 ké dén su Z, =J(4-¢,)/3 khi gg=0 | (2.20)
trung kKhap : X )
(4-¢ )l-¢ &
Z,- = - 2 + £ Khi gy < l (2.21)
' 3 E,
ZL.szl/ga khi 892' (222) ,
Ung suat uén trén '
chén ring :
Binh 1 | o,, =2T,K Y.Y, Y, (b, d, m)<[c,] |(223)
Binh2 | 0,y =04 Y 1Yy < [0,4] (2.24)
Hé s6 k€ dén rang Y, =1-8,/140 (2.25)
nghiéng ;
Ung sudt udn cho | (0] = (0, /Sp)K i Ky K Ve (2.26)
Phep aday K,, ="\N ./ N,; v6i Ny=4.10" |(2.27)
N, =60cXE(T, /T, )" nt, (2.28)
Hé 50 1ai trong KH= Kn[{ KuvKna > KF= Ki-'B Kl-‘vKFu (229)

v6i Ky va Kyp tra bang 6.7 [2] :
Ky, va Ky tra bang 6.14 2] ;
K, theo cong thite (6.41) va (6.42) [2]

Chit thich 1) V6i banh rang bang (hép Zy = 274 MPa" ; m, = 6 khi HB < 350 ;
m =9 khi HB>350 ;
2) He s6 dang ring Y, tra bing 6.18 (2] theo z.= z /cos™B
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Bang 2.6. Cdc cong thitc kiém nghiém bo truyén bénh rang con

z No
Tén thong so Cong thiee tinh cong
thitc
- N T.K,Ju’ +1
Ung sudttipxic | o, =2,2,2Z, \/2 Ll < [0',,] (2.30)
tinh todn 0,85bd u

m)

trong d6 (ng suat ti€p xidc cho phép [o,] xdc
dinh theo (2.17) ; K, — theo (2.29); Z,, — theo
(2.18); Z; -theo (2.20) ddi v6i rang thing v
theo (2.22) doi vdi banh riang nghiéng va rang
cung tron, vai € - theo (2.31).

Hé s6 tring khép £, = [1,88 -3.2(l/z, +1/ 2, )]cos B, (2.31)
ngang :
Ung sudt udn trén
chan ring: 2L VXY
Banh 1 Oy = 0.856m_d_ = [0',_.‘] (2.32)
Banh 2 Opy =0p ¥ /Yy < [sz] (2.33)

trong d6 (ng sudt udn cho phép —theo (2.26);
Yy - theo (2.25); Ky ~theo (2.29),v6i

Kypva K,y trabdang 6.21 [2] ;

Kyuva Ky, tra bdng 6.14 (2] ;

Ky, tinh theo (6.63) va (6.64) [2].

Chit thich 1) Véi banh rang bing thép Z,, = 274 MPa'?; mg= 6 khi HB < 350:
me=9 khi HB >350 ;
2) He 56 dang rangY': tra bing 6.18 (2] theo z,,=z / cosd déi v6i banh con rang
thing va z,=z/(cos'B, cosd) d&i véi banh con rang nghiéng va rang cung tron.
3) Khi st dung cdng thire (2.32) cho bénh con rang thing, thay m,,, bing m,,.

d) Céc budc tinh todn chi c6 thé bit dau sau khi cho dir liéu thiét ké.
Dix li¢u & day thudng la cong sudt P (kW), s6 vong quay n (vg/ph), ti s6
truyén u va thoi han sir dung L, (gid), c6 thé duge nhap tir ban phim nhung
t6t nhat ta nén goi tir File dit liéu dd duoc nap sin trén dia, nhu the sau
moi lan stta chira sai s6t hodc gd réi, khong phai nap lai dif lieu ban diu.

¢) Chon vit li¢u phu thudc vao cong sudt cin truyén, yéu ciu vé khoi
lugng, moi trudng lam viée va khd nang cong nghe. Vi cong sudt trung
binh va khong yéu cdu chat ché vé kich thude cé thé chon vat licu nhém
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I (HB <350 ), v6i vat li¢u hai bdnh cung méc thép hoic vat liéu banh nho
- €6 co tinh t6t hon nhung d€ ting kha ning chay mon va kha ning chéng
dinh-cta ring, nén nhiét luyén banh nho dat do rin cao hon tir 25 dén 40
HB. Vi cong suat 16n hon, yéu cdu khoi luong nhd, nén chon vat liéu
nhém II c¢6 do ran HRC > 45 ddng thdi cdn quan tam dén khi nang cung
cap thiét bi d€ gia cong tinh bdnh ring sau nhiét luyén.

Chii y rdng mdi lan chon vat li¢u va nhiét luyén cho méi bianh ring
phai gan nhan vat fiéu va phuong phdp nhiét luyén (12 nhitng bién ky tu
khd dai). B¢ gidm thoi gian d6i thoai véi mdy va tang duoc 16¢ do (inh
todn nén s6 hod nhan vat liéu va phuong phdp nhiét luyén. Muén viy hay
st dung cdc bién vi, nf va vii, nli véi dinh nghia

vinl > array [0.5,0.2] of string]7] :
viinli @ arvay (0..10] of integer ;

khi d6 chi cdn gdn cdc con s6 tir 1 dén 10 cho vli[i] tng véi 10 loai vat
fi¢u ché€ tao bdnh rang (xem bang 6.1[2]) va cdc con s6 tir | dén S cho
nli[i] ng véi 5 loai nhiét luyén la: thudng hod, t6i cai thién, t6i, thim
cacbon va tham nito, cudi cung chuyén vli[i] thanh vI[k,i] va nli[i] thanh
nifk,il,... Khi chuyén vat liéu duge s6 hod thanh vat liéu thue cé thé sit
dung doan chuong trinh sau day:
case viifi] of
1:vlfki] :
2: vifk,i] :

40",
45"

10: vifki] := 25CrMnTi’;
end;

g) Do bén banh riang phu thuoc s6 chu ky chiu tai. Theo [7], d6i véi
thép két cdu dugc t6i bé mat hodc thdm cacbon, img sudt tié€p xdc cho
phép (o] phu thude vio 3 khoang chu ky chiu tai: khi N,z < 10° chu ky,
[on] dugc xdc dinh theo do bén tinh, khi 10°< Ny, < 5.107 chu ky, [o),]
duge xdc dinh theo gidi han moi ngén han va khi Ny > 5.107chu k¥, [o,,]
dugc xdc dinh theo gidi han mdi dai han. Chinh vi vay, khi tinh [o,,] phai
ké dén anh hudng cita s6 chu ky chiu tai thong qua hé s0 tudi tho K,
[xem cong thic (2.5)]. R6 rang 12 K, phu thudc vao gi6i han bén tinh,
gidi han moi ngdn han va gi6i han moi dai han.

Tuong tu, dng vdi cdc méc thép cia Nga, hé s6 tudi tho duoc tinh nhu
sau [4]:

Ky =1 kht Ny, =2 Ny, Ung véi gi6i han moi dai han,
0 day N tinh theo (2.7), Ny, tinh theo (2.6) nhung khi d6 riin mat rang
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H>563 HB thi &y 46 ran H = 56 HRC, wong img N,,, = 12.10’;

K. =8Nyt Ny khi Ny <Ny ing v4i gidi han moi ngédn han,

nhung véi dd rin mat rang H >38 HRC néu tinh ra Ky >1,8 thi 1ay

Ky =1,8 trong khi d6 v6i d6 rin mat ring H <38 HRC néu tinh ra
Ky >2,6 thi lay K, = 2,6. Sir dung céc gid tri giGi han 1,8 hoic 2.6

nham dam béo cho [o,] dugc x4c dinh theo gigi han moi ngdn han ma
khong phai theo d bén tinh.

Sir dung phuong phép xay dung hru d6 thuat giai trong [4], ¢6 thé
Xy dung luu d6 thuat giai xdc dinh hé s6 tudi tho K,,, nhu trén hinh 2.1.

90 da tin, Nm-:,
TSTu (2.7 §
KlllJ NHnj 2
thco (2.5) (2.6)
S
Nj=12. 10’

Kin=1.8 Y, Z Ko, / ‘

Hinh 2.1. Litu do thudt gidi xdc dinh hé 56" tudi tho K,

h) Khi xdc dinh (ing suét tlép xuc cho phép cén luu ¥ ring lic ddu -
vi chua bi€t gid tri cua van t6c vong, do dé cKua thé xdc dinh duoc Z, ,
chua chon duge cdp chinh xdc d(’mg hoc cho bd truyén, do dé chua thé
xdc dinh dugc Z,, dén dén chi c6 thé x4c dinh so bo (ng suat 1i€p xiic cho

phép [c';] va diing né d€ xic dinh so bd mot théng s§ bo truyén (& day
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la khodng cdch truc a,). D6 chinh 12 mot trong nhimg 1y do giai thich vi
sao da ti€n hanh thi€t k€ bo truyén béanh ring theo do bén ti€p xuc, sau
khi xdc dinh dugc cdc thong s6 va kich thude bo truyén van can dén bude
tinh kiém nghiém rang banh rang vé do bén tiép xic, dva vao ng suat
ti€p xic cho phép [o,] duge xdc dinh theo cong thic (2.10) hoic theo
cong thuc sau:
o, 1=l 12,2, %, | (2.34)
trong dé
Zy — hé s6 xét dén do nham mat rang Jam viée:
Zp=1khiR,<1,25...0,63 um;
Z;=095 khiR, =25.1,25um va
Z,=0,9 khi R, =10... 40 um.
Z, - he s0 xét dén anh hudng cla van tée vong v,
+ Khivs5m/fs:Z = 1I;
+ Khi v>5m/s , ldy Z, theo cdc gid tri dudi day [4):
Z, =085/ khi H <350 HB (2.35)
Z,=0925v""  khi H >350 HB (2.36)
K. = h¢ 6 xé1 dén dnh hudng cla kich thuée banh rang, K, = |
khi dudng kinh vong dinh bénh ring d, < 700 mm.
Chi y ring, sau khi tinh dugc {a,,,] va [0,,] cdn phan biét hai truong
hop:
khi ﬂ = 0 ho.“c ﬁm= 0 : [GHJ = [Gll]mm (2'37)
khi # #0 hoac g, #0 :
- Néu H, >350 HB va H, >350 HB: [o,} tinh theo cong thic 2.37);
- Néu H, <350 HB va H, <350 HB:
[on] = ([oy,] + [oy,)])/ 2 (2.38)

nhung [o,] tinh theo (2.38) khong duoc 16n hon Afo,],,, v6i A = 1,25
ddi v6i bo truyén banh rang tru va A =1,15 d6i véi bo truyén bénh rang
con.

Luu d6 thuét giai xdc dinh {ing suét ti€p xdc cho phép [o,] cho trén
hinh 2.2. Luu d6 nay diing chung cho ca bdnh ring tru va banh rdng con,
chi khdc nhau & hé s6 A vi cong thirc xdc dinh van t6c vong:
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Paéi véi banh rang tru v=rmdn (60000) m/s (2.39)
Dai véi banh rang con  v=xd  n, /(60000) m/s (2.40)

m|
trong d6 dy, - dudng kinh vong lan binh tru nhé va d,,, - duong kinh trung

binh banh c6n nho.

Vit liéu
HI'HZ

Tra S”I ZK v (239)

muc h) > hoac (2.40)

0
O 41 tim j

HB1>350
tHB2>350

[oyl=lo] >

f

Hinh 2.2. Luu do thudt gidi xdc dinh ing sudt tiép xic cho phép [ oy}

i) Khi thiét k& bo truyén banh rang tru theo dé bén ti€p xic, thong s6
duge chon dé xdc dinh so bo thudng la a, tinh theo cong thic (2.1). Sau



khi tinh dugc a, nén chon a, nguyén va dung né [am can cir dé xic dinh
mOdun theo cong thirc

m = (0,01 +0,02)a,_ (2.41)

r6i chon m tiéu chudn theo day wu tién sau day: 1,5: 2: 2.5: 3;4,5;6; 8;
10; 12 (trich tir bang 6.8 [2]), trén co s&& d6 ti€p tuc xdc dinh cac thong s6
khdc caa bo truyén. V6i banh tru rang thing, = 0; chon B = 8 +20° d6i
vOi rang nghiéng va B = 30+40° d6i véi rang chi¥ V hoic banh rang phén
doi roi tinh s6 ring z, clia banh | theo cong thic (2.8), ldy z, nguyén, tinh
Z; = uz,, 18y z, nguyén, tir d6 tinh lai a, d6i véi rang thing hoac gilr
nguyen a, va tinh lai  doi véi rang nghiéng hoic rang chix V véi yéu cau
B phdi ndm trong khoang 8 +20° hoac 30 +40°. Truong hop B nam ngoai
hai khoang trén thi tang gidm z, di | rang : z,= z, * 1 rang roi tinh lai B
Cic thong s6 con lai duge xdc dinh theo céc cong thic trong bang (2.1).

Riéng voi binh try rang thang, cin luu ¥ ring khodng céch truc a,
tinh theo m tiéu chuan, z, va z, nguyén nén két qui thuong 13 mot s6 1é, vi
vady mudn c6 a, nguyén cin (ién hanh dich chinh, khi dé ¢6 the dua theo
nhig hudng dan trong tai ligu |2) dé xdc dinh cic hé s6 dich chinh x, va
X, thong qua cdc h¢ 6 k, va k, duoc xdc dinh bang phuong phap dé thi.
Tuy nhién ciing 6 thé xdc dinh x, va x, nhim dim bao khodang cach truc
dinh trudc bang céch tinh todn theo trinh tv sau day [6]:

I. Tinh géc dn khdp theo cong thitc

_{z,+z,)mcosa,

cosa,, = 25008 (2.42.)

2. Tinh tdng hé s6 dich chinh
# - (2, + zz)(;}:;Z:w ~-inva,) ’ (2.43)

* trongdé inva ,=tga, - a,; inve ,, =tga,, - 2
3. Tinh hé s6 dich tam

y=(a,—a) m (2.44)

4. Tinh hé s6 giam dinh ring
Ay=x, -y (2.45)

5. Xdc dinh hé s& dich chinh banh 1 va binh 2
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X, =05[x, - ¥(z, ~ 2,) (2, + z,)] (2.46)
X2 =X, =X, (2.47)
6. Xac dinh dudng kinh dinh rang va dudng kinh ddy riang cho cic
banh rang i, véii= I: 2:
d,=d, +2(1+x —Ay)m (2.48)
d,; =d—~(2,5-2x)m (2.49)

k) V6i bo truyén bénh rang con, do K, dé chon hon (K, =0,25+0,3)
nén cling thuong xdc dinh so bo chiéu dai con R, theo do bén tiép xuc. Tir
R, xdc dinh d,, theo (2.10), dua vao d,, va loai rang xdc dinh z,, theo béng
(6.22) [2] r6i tinh z, theo cdc cong thifc sau:

Khi do rén H,, H, < 350 HB 2,=16z, (250
Khi do rin H, 245 HRC, H, <350 HB 7,= 13z,  (2.51)
Khi do ran H,,H, > 45 HRC 2, =1z, (2.52)

Sau d6 tinh d,,, theo (2.11), m,, theo (2.12), m, theo (2.13) déi véi
rang thang va m,,, theo (2.14) d6i v6i ring nghiéng va ring cung trdn réi
lay cdc gid tri modun nay theo tiéu chudn, tir d6 xdc dinh lai R, theo céng
thirc trong bang 2.2.

1) Tuy nhién khi thiét k&, théng s6 duge chon dé xéic dinh so bo déi
vGi bo truyén bénh ring tru ciing 6 thé 1a dudng kinh vong lin banh nho
d,, theo cong thifc (2.53) dudi day va diing n6 lam cin ci dé ti€p tuc xdc
dinh cdc thong s6 con lai:

TK,,(u+xl
d, =K, 3\/ ' ””_( ) (2.53)
[O'}l T“(ohd

trong d6 v6i cap bénh ring bing thép: K, = 77 MPa'"? déi véi rang thing
va K, = 67,5 MPa'" d6i v6i rang nghiéng va ring chit V; diu + &ng véi an
kh&p ngoai, ddu ~ ing véi dn khép trong: [o'y] tinh theo (2.3) d6i v6i rang
thiing va theo (2.4) d6i véi rang nghiéng; K5 - hé sé phan b6 khong déu
tai trong trén chiéu rong vanh rang, tra bang (6.7 [2]).

Tuong ty, dGi v6i bo truyén banh rang con ciing ¢6 thé x4c dinh so bo
duong kinh chia ngodi theo cong thitc (2.54) du6i day r6i dung né lam
can cif dé ti€p tuc xdc dinh cdc thong s6 con lai:

45



Tk
d,=K, = (2.54)
(1-K,. )K,,‘,LI{O'},]

trong d6 véi cip banh rang bing thép: K, = 100 MPa'" déi véi ring thing,
K, = 87 MPa'" dai vai rang nghiéng va K, = 83,5 MPa'" déi vdi rang ticp
tuyén; [o',] tinh theo (2. 3) dGi vdi rang thang va theo (2. 4) d6i vdi rang
nghiéng va rang cung tron.

m) Sau khi xdc dinh chinh xdc ng sudt ti€p xuc cho phép [o,] theo
(2.34) cin xdc dinh ing sudt tiép xuc tinh todn o,; theo cong thie (2.15)
doi véi bo truyeén bdnh rang try hodc (2.30) doi véi b truyén bianh rang
con va kiem tra diéu kién sau doi vai do bén ti€p xic:

k.loy] €0, £ [o4] (2.55)

trong d6 k 132 mot h¢ s6 nho hon | nhdm tranh cho bo truyén khong qua
thira bén. Trudng hop diéu kién (2.55) khéng thoa man, sir dung bién i khi
o, > [6,] va bién j khi o, <k.[o,] dé thuc hién cdc vong lap nhiam tang
hoac giam a, cho t6i khi dam bdo diéu kién (2.55) - xem luu dé thudt
giai thiét k€ truyén dong banh rang con trén hinh 2.3.

n) Khic véi dng sudt ti€p xic cho phép phai xdc dinh hai lan nhung
chi sir dung mot gid tri dé tinh todn ([o",] d€ tinh thiét k& va [o,] d€ tinh
kiém nghiém), (ng suit udn cho phép chi cén xdc dinh mot lin nhung
v6i hai gid tri ( [0g,] 46i v6i banh nho va [op,] d6i v6i banh 16n). Khi kiém
nghiém d6 bén udn cho timg banh rang khong dat yéu cdu (thudng xay ra
di véi truong hop dung vat liéu nhém 11 ¢6 do rén 16n dé€ ch€ tao banh
ring va chon modun nhd), sir dung bién k dé chon médun tiéu chudn 16n
hon va céc bude tinh duge lip lai nhu thé hién trén luu dé thuat gidi thiét
k& truyén dong banh rang con trén hinh 2.3,

p) Sau khi hoan thanh budc tinh todn thi sdu, tic la x4c dinh ldn cudi
cdc théng s co ban va kich thudc bo truyén theo cic cong thiic trong
bang 2.1 hoac Béng 2.2, cin ghi cdc s6 liu phuc vu cdc bude thi€t ké
ti€p theo vao cac File tuong dng trén dia cung nhu téng hop céc sd liéu

cdn thiét d€ ghi ra man hinh va in cdc két qua tinh todn thiét k€ (ng vdi
di ligu da cho.

2.2. XAY DUNG PHAN MEM TINH TOAN THIET KE TRUYEN
PONG BANH RANG HANH TINH

Khdc véi truyén dong banh rang thudng, ¢6 true quay ¢d dinh, truyén
dong banh ring hanh tinh ¢6 it nhdt mot truc quay di dong. Truyen dong



N VI, N! || K
Fiflyttl %’ Ho || T[] a2
Y
(2.2)
v v
Ky=83,5 Ki=875 R.(2.9) K=100
Y v
Bm'zliz2 b dcl’ le
mlnnmmn dml' mlm
v 5 ¥
m, = my;, m= lnl+2k g m, =m, g VAT )
k = 0 tra My = 0 mnlm mlc
s ‘@ b
m,,, =M, —p| M =My
Y R
Xy, X, S B x=x=0 R,
Zy\Zp, My, My 252 ’T’ bang 22
' v
(on) —— | KiuKe €— R=R.4c(i-)) 1=0;)=0;¢c
(h.2.2) '
Y .
Gy j :j +1 '4 Ngl}ne.m
(2.30) qué tai
(o] [O8)
(2.26)
\ 4
G (2.32)
Gp) (2.33)

Hinh 2.3. L d6 thudt gidi thiét ké truyén dong banh rdng con



banh ring hanh tinh dugc phéan thanh ba loai: truyén dong hanh tinh don
gian (khi ¢4 dinh mot trong cac banh trung tam), truyén dong vi sai (cac
khau co ban la banh trung tam va can déu quay) va truyén dong vi sai kin
(hai khau co ban dugce néi véi mot bo truyén nao dé).

2.2.1. Cac quan hé dong hoc va cong thirc tinh toan dé bén
2.2.1.1. TV 56 truyén va 56 vong quay cdc khau

Trén bang 2.7 gidi thicu cac so d6 dong cia truyén déng hanh tinh co
ban (truyén dong A [2, 4]) v&i cdc ky hieu: 0—can ; | — binh trung tam
an khép ngoai; 2 — banh vé tinh ; 3 — bdnh trung tam an khép trong.

Trén bang 2.7 ciing cho cic cong thirc tinh i sO truyen va sé vong
quay cua cac khau ng véi trudng hop khiau A hodc B la khau chu dong
vdi cac thong s6 va ky hiéu sau day:

Ti s6 rang
P = 24/2, (2.56)
Ti 0 truyén tit banh trung tam | dén banh trung tam 3 khi dimg cin
®, - W "
=% o 5., (2.57)
@y =, z,

Ti s6 truyén tir banh trung tam | dén can khi banh trung tim 3 c6
dinh

in=1-1,=1+p (2.58)
Ti s6 truyén clia bo truyén banh ring 1- 2 va 2-3 khi dimg cén

u,=-2/z=(p-1)/2 ' (2.59)

Uyy= p/up, (2.60)

Ti 56 truyén va s6 vOng quay cdc khau trong cdc truyén dong khic
xem & bang 6.24 va 6.25 {2]. Mémen xoan tic dung lén cdc khiu trong
truyén dong hanh tinh, xem trong bang 6.26 (2], con cong thic tinh hi¢u
suat déi véi céc loai truyén dong hanh tinh cho trong bang 6.27 [2].

2.2.1. 2. Chon sé rdang

Khi chon s6 rang cho céc bénh rang trong truyén dong hanh tinh phai
dam bao diéu kién ddng truc (bang 6.23 [2] ), diéu kién lap ( z+z;=kq
v&i k 13 nguyén va q 12 sG banh vé tinh ) va diéu kién ké [2]. Theo tri 56
di biét cla ti s6 truyén i, tif banh trung tdm 1 dén cdn 0 va sG rang binh
trung tam z,, tir (2.58) ¢6 thé xdc dinh duge s6 rang banh trung tam 3 theo
cong thite sau [4], trong d6 R 1 phdn nguyén (round) ctia bi€u thic:
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= R[(i}y = Nz,] (2.61)

Bdng 2.7 . Ti 56 truyén va sé vong quay cdc khau cua truyén dong A

"'..“ '. ‘fl .»' 4 .A‘- '€ / - - ’ ?
1)\) \0{ u)“c ! CHa ((‘I(a:': Llf: Van tée goc ciia
Ala chudong \ Bla chu dong ; 2
2 G cdc khau
(i) ({44)

So do dong

= —.u '

= i3

>
=~ j[ -
3|E
i
oo
~N
~
N
&
|
|
"Q —
8
<
Il
o
§S
|
S
2

. . 1
in=——3|w="7% | 0, =0;0,=(1+),
" oi . 1-1/i}, iy . : p
|

e e p }
i ™ - =]4— W, =W, = —— W,
I+ p P i P-1
ol
i
N E S LI EYE E N R VBT @, =0; o, =(1+plo,
e ....Li_4
=4[ =l+z,/z] 1 o w B0
=l+p 1+ p - ’ l=p ’
I3

Khi d6 phan 1é C, cha biéu thic z,+z,=

k q dng véi diéu kién ldp, c6
dang

C3=Z3+Z|_R(23+ZI) (2.62)
q q

Mit khdc, tir didu kién déng truc d6i véi truyén dong A khong dich
chinh
2,= 2+22,

¢6 thé xédc dinh duge phin I€ C, clia biéu thifc nay theo cong thitc:
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C, -2 - R(

5 5 ) (2.63)

Nhur vay diéu kién lap s& duge thuc hién khi C, = 0 va diéu kién
déng truc d6i véi truyén dong khong dich chinh s& duge thuc hién Khi
C, = 0. Tuy nhién, trong thuc t€ tinh toan nhiéu khi rat khé dam bao
didu kién déng truc bing cich thay déi z, va z,dé C, = 0, khi dé c6 the
ti€n hanh dich chinh bdnh 3 véi hé s6 dich chinh x, nham ddm baio cho
khoang cdch truc cha bo truyén an khdp trong va khoang cach truc cua
bo truyén an khép ngoai bing nhau (a, = a,), We la cing dam bio duoc
diéu kién déng truc. He s6 dich chinh x, suy tir higu h¢ s dich chinh x,
duoc tinh theo cong thirc

X, = [( 2y = 2, ) (invo,,; — inva,, )1/ (2tga) (2.64)
trong do
O, 3 = arceos [(z; — z,) cosa,/ (Z) + Z,)] (2.65)
INVQ,,3 = 1803 — Oy + IOVOL,, = 18O, — Oy

Véi bd truyén banh rang tru rang thang an khdp ngoai khong dich
chinh thi o= o,,= &= 20", khi d6 do x,= 0 suy ra x, = X,.

Luu d6 thuat gidi chon s ring z,, z, va z, dam bao dugc diéu kién
lip va diéu kién dong truc tng vGi s6 banh vé tinh q=3 theo ti s6 rang p va
s6 ring z, chon trudc duge trinh bay trén hinh 2. 4, trong d6 céc 1énh diéu
kién C, < 0,33 va C, < 0,66 g v6i mdi ldn thay ddi s6 rang z, hoac z, di
mot rang. Vi su thay ddi ndy c6 thé dan dén lam sai léch ti sd truyén so
véi ti s truyén thiét k€, do d6 trude khi chuyén sang kiém tra di€u kién
déng truc cén x4c dinh sai léch cha ti s6 truyén Ai theo cong thic:

.3
Ai=1'° (l:z3/z,) (2.66)

hio
va han ché né khong qua 4%.

Tuy nhién t¥ cdc cong thiic (2.61) va (2. 62) ¢6 thé thdy rang khi
thay déi q, chi ¢6 phan 1& C, khong thay d6i, con phin l¢ C, s€ thay doi
img v6i budc thay doi 1a 1/ g. Nhu vay c6 thé sir dung cung mot luu do
thuat giai dé chon s6 rang z,, z, vi z, dam bdo di€u kién lap va diéu kién
déng truc dng véi s6 binh vé tinh q khdc nhau. Trén hinh 2.5 trinh bay
lwu d6 thuat giai chon 6 rang z, va z, tng véi g thay déi tr 3 dén 6 dam
bao diéu kién lap (diéu kién dong truc twong ty nhu trén hinh 2.4, trong
[ru d6 nay khong trinh bay).

(*) Trudmg hop 56 binh vé tinh q<6, diéu kién ké thudng dugc dam buo
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z:=R(pz,) > C, (2.62)
€« L=17-] 3= 7Z+2

v P

Al (2.66) |¢q—— 7=1z+l1

G, (2.63)
Gin j= -1
hodc j = | e
<« Z=LY)
v

Zy\Zy,
owa(2.65) —pf x,(2.64) / ZaD

Hinh 2.4 : Luwu dé thudt gidi chon s6'rdang z,,z, va z,
dot vai truyén dong A

2.2.1.3. Cdc cong thirc tinh todn dé bén

Tinh todn d6 bén bdnh ring trong truyén dong hanh tinh tuong
tr nhu khi tinh banh rang trong truyén dong thudong. Cic céng thic thiét
k€ va kiém nghiém cho trong bang 2.8.
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/ Z1sPq A_’ z=R(pz;) — i C,(2.62)

——» Z;=2-1 & Z=2t]

Ai (2.66) (g— 2y=7,+2

z2,=2,+1
2 =22

Kiém tra
PK déng truc «q

Z2=2,+2
2y=13+3

\ 4
Z1,23,25,p < 2,=2,4+2
Z:;=Z3+2

Hinh 2.5 : Luu do thudt gidi chon s6 rdng z, va z, itng véi qg<6

2.2.2. Nhirng van dé can [uu y khi xay dung phan mém thiét ké
truyén dong hanh tinh

Khi xay dung phdn mém thiét k€ truyén dong banh ring hanh tinh
cdn luu ¥ nhimg ndi dung sau day:

I. Ciing nhu khi thi€t k& truyén dong bénh rang thudng, trudc khi
chon vat liéu va ti€n hanh tinh todn truyén dong banh ring hanh tinh, cin
tao File dit liéu thi€t k€ va nap sin trén dia, bao gém: cong sudt P (kW),
56 vong quay n (vg/ph), ti s6 truyén i va thoi han sir dung L, (gidy).

2. Vi truyén dong banh rang hanh tinh gém hai cap ring an khap:
cdp binh rang an khép ngoai 1-2 va cap banh ring in khép trong 2-3
nén tinh todn dugc ti€n hanh lin lugt cho méi cip, bao gém budc tinh
thi€t ke va tinh ki€ém nghiém cho cap rang 1-2, cdn d6i véi cap ring 2-3
chi can tinh kiém nghiém.
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Bdng 2.8 . Cdc cong thitc thiét ké truyén dong banh ring hanh tinh

o
Tén thong sé Cong thitc tinh cong
thitc
TK s (u+1 '
Dudng kinh vong lan d,=K,|- ”f( ) (2.67)
banh trung (am [O'H ] UP,.q
H¢ s6 phan bo khong déu Kiyw =K. % K?/ﬂ —1 (2.68)
tii trong {khi tinh d¢ bén
tiép xlc ) :
Trén chiéu rong vanh ring | K, tradhinh 6.5 (2]
Cho cac bdnh vé tinh K. = 1.1 (khi s8 banh vé tinh q =3)
Modun an khép m=y,,d, /[(12..15) (2.69)
Vs | 4T K ., 5
Téi trong tuong duong Q= .\/( )+ Fy (2.70)
trén 6 lan Ko dwlq
J - 6 & lan trén banh vé tinh; V=1 khi vong
trong quay; V = 1,2 khi vong ngoai quay;
s - hé 6 an toan, s = 1.3:
k,=1khij< 2: k,= 1,3 khij=4.
Luc ly tam déi v6i F,=67.10"db nja A, (2.71)
truyén dong A
Tuéi tho thuc t€ clia
6 lan khi :
Tdi trong khong doi L, = (C/Q)" tri¢u vong quay 2.72)
> l 7‘." " . .
Tdi trong thay dot, L, =——%(==)" L, trieu vOng quay | (2.73)
v@i s-50 ldn thay ¢ s+1 T,
Tdi trong khong d 0" i (274)
ai trong khéng doi i = £l .
va Ly, tinh bang gior 60, —n, ‘)
Bic cha duding cong mdi | m =3 d6i vdi 6 bi ;
m = 10/3 d6i vdi 6 diia

Chi thich ; 1) V6i banh rang bang thép K, = 77 MPa'” (d6i véi ring thiang)

va K, = 67,5 MPa'”{d6i véi ring nghiéng)

2) He s6 phan bd khong déu tdi trong khi tinh uén X

=K HE
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3. Vi luc tic dung khi an khdp vd médun dn khép cla cdc cap rang 1a
nhu nhau, trong khi dé do bén cua cip rang an khdp trong cao hon nén
thuong chon vat liéu cap banh rang - 2 ¢6 co tinh cao hon (vat liéu
nhém 1) va nhiét luyén bdnh rang dat do rdn cao hon, con banh rang 3
thudng duge 1am bing vat liéu nhém 1 va dugce toi cai thién dé dat do rin
HB, < 320.

4. Céch xdc dinh tmg suit cho phép [o',] va [o,]) tuong tr nhu doi
v6i truyén dong thudng, chi khic 1a khi xdc dinh 56 chu ky chiu tii dé
tinh hé s6 tudi tho K, v K thi phdi xét cdc khau trong chuyén dong
twrong déi doi voi cdn, cu the 1a s6 chu kY thay déi tng sudt tiép xic cha
cac banh rang 1, 2 va 3 s€ la [4]:

N =60qt, (l”l — "ol) =60gt.n,p
N, =60ty (n, —ng|) =Ny [ 129)

Ny = N paqluag,

trong dé ¢ la s8 binh vé tinh; n,, n, va n, lan lugt la s6 vong quay cua
ciin, clia banh trung tam | va banh vé tinh 2 va p [a ti s0 rang.

5. Vi truyén dong hanh tinh gdm q bdnh vé tinh dn khép dong thoi
v6i céc banh trung tam | v 3 nén sau khi xdc dinh so bo dudng kinh
vong lan banh trung tam | (1a bdnh nho cua cip rang 1-2) va modun an
khdp, can xdc dinh s0 rang clia cdc banh rang nhim dam bao diéu kién
lip, diéu kién dong truc va diéu kién ké trude kbi ti€p tuc xdc dinh cdc
thong s6 khdc va tién hanh tinh kiém nghiém cap rang 1-2 va 2-3.

6. Khi kiém nghiém d6 bén udn cia binh rang an khdp trong 3 cin su
dung hé s6 dang rang Y cho trén hinh 6.6 [2] phu thudc z, , X, va sO ring
dao xoc z, déng thoi thay Keg = Kz = Ky tinh theo (2.68).

7. Dé xdc dinh kich thuée ¢ lan nhim kiém tra kha nang lap & trén
binh vé tinh hodc ldp & trén cén, sau khi tinh dugc kich thude clia céap
banh ring 1-2, cdn tinh tai trong tuong duong trén & 1an theo (2.70), rong
do:

j—s0 6 lan clia bdnh vé tinh; K, = 1,13

k, — hé s6 ké dén su phan bs khong déu téi trong cho cdc 6: k,=1 khi

i$2; ke=1,3 khi j = 4;
F, — luc ly tam tinh theo (2.71), & day h¢ s6 4 ;=1 khi lap 6 trén can,
A ,= 0,5 khi dat 6 bén trong bdnh vé tinh,

sau d6 dua vao Q dé chon kich thudc 8 theo kha nang tai dong.
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8. Trong nhiéu két cdu truyén dong hanh tinh thudng sir dung 6 lan
dat trong 10ng cia bénh vé tinh, do d6 dudng kinh ngoai ctia & lan D, phai
nh6 hon dudng kinh chan ring banh vé tinh, thudng chon

D, =(0,65..0,75)d,, (2.75)

Tuy nhién d€ dam bao kha nang tai cin thiét ciia 6 1an, c6 thé xdy ra
truong hop D, 16n hon gid tri tinh duoc theo (2.75), khi d6 c6 thé sir dung
mot trong cic bién phdp sau:

- Tang thém D, tinh theo (2.75) nhung khoang cich H tir D, dén chan
ring banh vé tinh phai dim bio diéu kién H = 0,5(d,, - D,) > 2.m, v6i m
ta modun.

- Giam thoi han sir dung 6 dé giam kha nang tai dong C nhd do giam
duge D,

- Tang chiéu rong banh vé tinh néu k&t ciu cho phép (dé dat thém 0);

- Chon ¢& 6 khic va xdc dinh thdi han sir dung thuc t&€ cla & theo
(2.72) hoac (2.74) tuy theo 1A trong tinh (tinh bing tri¢u vong quay hay

tinh bing gi®) hoic (2.73) khi tai trong thay doi.

Céc budc tinh todn thiét k€ truyén dong bdnh rang hanh tinh theo so
d6 A dugc thé hién bing lru dé thuat gidi trén hinh 2.6,

2.3. XAY DUNG PHAN MEM TINH TOAN THIET KE TRUYEN
PONG TRUC VIT - BANH ViT

Truyén dong truc vit diing dé truyén chuyén dong quay giira hat truc
chéo nhau, géc giira hai truc thuomng 13 90" . Thong thudng truc vit la chi
dong va banh vit la bi dong. Dugi day (rinh bay nhiing van dé lién quan
dén tinh todn thiét k& truc vit tru.

2.3.1. Cac quan hé hinh hoc va cong thiic tinh tosn do bén

Céc thong s6 hinh hoc chia bo truyén truc vit - banh vit phuc vu thiét
k€ dugc trinh bay trong bang 2.9, con cic cong thuc thi€t ké va kiém
nghiém bo truyén ndy vé do bén ti€p xiic va do bén udn cho trong bang
2.10.

2.3.2. Cac budc thiét ké va Juu dé thuat giai

Khi b6 (ruyén truc vit 1am viéc ciing xuét hién cdc dang hong nhu
trong truyén dong béanh ring, bao gém tréc rd, mon, dinh va gay, trong dé
dang hong mon va dinh 12 nguy hiém hon ci. Tuy nhién vi mon vi dinh
cing lién quan dén Gng sudt tiép xic cho nén hién nay van tién hanh tinh
thi€t ke bo truyén theo do bén tiép xic, sau dé kiém nghiém vé uén, tinh



; ; VA ,.N .

ZyZnls | g m (2.69), 4l_ do  |g—— e
(h.2.5) m, -1 (2.67)

&%

(;\w(»juw — | KKy |l | 0 2.15) | —p | [0y)(2.16)
HEASAN"R

(o)) Oy;

jmli2 B i= 132

3] Loai D, Thay doi )
@ s | || @75) dy

S v

Tang m L, VA, N/
= = (2.72) = bdnh 3 =
v

[01-‘3] D Oz <— [0'11 J
(2.26) (2.15) (2.16)
l S
S
G Kél qua
(2.24) tinh todn

Hinh 2.6 - L do thudt giai thiét ké truyén dong banh rang hanh tinh

nhiét vi khi can thiét ti€n hanh kiém nghiém do bén cta than truc vit.
Nguy hi€m vé dinh vi mdn s& dugc k€ dén khi xéic dinh (ng suit ti€p xuc
cho phép.

Tinh todn duoc tién hanh theo cac budc sau day:

|. Tinh van t6¢ truot so bd theo cdng thic
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v, =9510"ui/P.n? (2.76)

va dua vao v,, dé chon vat liéu banh vit:
- Véi v, > 5 m/s: dung dong thanh thiéc;

- V6i v, =3 + 5m/s: ding déng thanh nhom sét hoac dong thanh
nhom st niken;

- Vi v, < 3 m/s va bd truyén khong quan trong: dung gang xdm.

Bdng 2.9 . Cdc thong sé hinh hoc cita bé truyén truc vit - banh vit

Tén théng s6 Ky hiéu Céng thire tinh

Khodang cdch truc a,
Pudng kinh vong chia d
d

. a,=0,5m (g +z, +2x )
d=mq : d=mz

L da=@+2x)m ; d; =d,

d,,=d,+2m = m (q+2)

do=m(z;+2 + 2x )

Pudng kinh vong day d, dy=m(q-24)

do=m(z,-24+2x)

Dudng kinh vong lin d
Pudtng kinh vdng dinh

-

Pudmng kinh ngodi cta
banh vit d. e dar £d,+2m khi oz, =1
dpe <d, +1.5m khi z,=2
dpap €do+m  khi z,=4

Chiéu rong banh vit b, b, < 0,75d,, khi 2z, =1hoédc2
b, < 06d, khiz=4
G6e 6m 3 & =arsin [b, /(d,, = 0,5 m )]

2. Xac dinh ing sudt cho phép [o,):

- V6i bdnh vit lam bang déng thanh khong thi€c hodc gang, [oy] duoc
xdc dinh tir didu kién tranh dinh, tra truc ti€p tir bang 7.2 (2] phu thuéc
vao tri 86 cla van téc trugt;

- Véi bdnh vit 1am bing déng thanh thiéc, {o,] dugc xdc dinh theo do
bén moi theo cong thic sau:

[oy] = (o] Ky 2.77)
trong do

[G,,] - ting sudt ti€p xtic cho phép img vdi 107 chu ky,

(o) = (0,75+0,9) 6,, vdi o, tra bang 7.1 [2], h¢ 56 0,75 duoc dung
khi truc vit biang thép khong t6i, hé s6 0.9 dugc dung khi truc vit duge
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Bdng 2.10. Cdc cong thirc thiét ké'va kiém nghiém bo truyén truc vit

Ne
Tén thong s Cong thite tinh todn cong
thire
170 . T,K :
Khoing cdch truc | @ = (z. +9) ‘J(— )T = (2.78)
23 [JH] 9
frong do [o,] xdc dinh theo (2.77)
Mé dun m=2a, Iz, +q) L@
He s0 dich chinh x=(a, /m)-05(g+z, (2.80)
i T N
Ung sudt ticp xtic | T =(l70/22)\,( = q)’ L < [O',,] (2.81)
a, q
HE 50 tai trong K, =K K
' (z,/6)
rongdo K, =1+ -
& l - T:m / T'.' max
T,, =XTytny [ Xty
Vin 16¢ truot v, = md ,n, (60000cosy . ) (2.82)
z
Gée vit Yin y, = arctg —
g+z,
Hiéu sui n=095tg(r,)/ 187, +¥) (2.83)
Ung suat uén oy =141, Y: K Kb,d,m,) < [O'r'] (2.84)
Mo dun phép m, = Hncosy
|

th&m cacbon hoac 161 dat do rin HRC > 45, mit ren truc vit dugc mai va
dénh bong;

K,y - he s6 tudi tho khi tinh vé tiép xtic
K, =\10" /N,y (2.85)
trong dé s& chu kY thay doi ing sudt tuong duong
Ny = 60Z(Ty, / Tap) Mt » (2.86)

véi ny, t,, To Jan luot ki sO vong quay trong mot phit, s6 gids lam viéc va
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momen xodn trén bénh vit & ché€ dg i; T,,,, [a mémen xodn I6n nhat trong
céc tri s6 Ty,; néu tinh ra N,z > 25.107 thi 18y Ny bang 25. 107 chu ky dé

tinh, néu tinh ra N, ; < 5. 10* thi 18y N,¢ bang 5. 10° chu ky dé tinh [1, 4].

3. Xdc dinh so bd khoang cich truc a,, cia bd truyén theo do bén tiép
xiic theo cong thitc (2.78). Mudn vy hdy dua vao ti s6 truyén u dé chon

s6 mdi ren truc vit z, , tinh s& rang z, sao cho 26 + 28 < z, <60 + 80
rdi tr 7, tinh s bo hé s6 dudng kinh q theo cong thirc

q=(0025+03)z (2.87)

v chon q tiéu chudn (theo bang 7.3 |2]). Chd ¥ chon ti s6 0,3 khi ti 56

truyén u dn dé truc vit ¢6 dudng kinh (d, = gm) du [6n nham dam bao do
cung cho truc vit.

4. Xic dinh cdc thong s6 an khép: trude hét xdc dinh m theo (2.79),
ldy m tiéu chudn, tr m va g tiéu chudn va z, da chon tinh lai a,. Muén ¢6
a, dinh truée can xac dinh he s6 dich chinh binh vit x theo (2.80) va nén
gidi han no trong khoing — 0,7 € x < 0,7. Néu x khong thoa min di¢u

kién niy c6 thé tang hoac gmm g hoic thay doi z, di 1 hoac 2 rang nhung
véi didu Kién sai $6 cua ti s6 truyén khong vuot qua 4%.

5. Kiém nghiém riang vé do bén tiép xic theo (2.81) dong thoi cling
cin kiém tra diéu kién (2. 88) sau day:

oy 2klo,] (2.88)

trong d6 k 13 mot hé s6 nho hon | nham tranh cho bo truyén khong qua
. thira bén.

6. Kiém nghiém rang vé do bén udn theo (2.84) vai ng suat udn cho
phép [oF] =[6501Kp, trong d6 [o;,] — ting suat udn cho phép tng vdi 10"
chu k¥, tinh theo cong thic (7.7) [2] khi bo truyén quay mot chiéu hodc

theo cong thic (7.8) [2) khi bo truyén quay hai chiéu: Ky - hé s6 tudi tho
khi tinh vé uén, duoc xdc dinh theo céng thic (7.9) [2].

7. Xéc dinh 14n cudi cac thong s6 co ban va kich thude bo truyén theo
céc cong thitc ghi trong bang 2.9.

8. Tinh todn nhiét nhim x4c dinh dién tich toa nhiét can thi€t cua hop
truc vit hodc kiém tra nhiét do do bd truyén sinh ra khong vuot qué nhiét
do cho phép ( [t,] = 70+90°C).

Cic budc tinh todn thiét k& truyén dong truc vit trén day dugc thé
hién bing luu dé thuat gidi trinh bay trén hinh 2.7, trong d6 TSAKIj | ky
hiéu cdc thong s6 an khdp (m, q,...) tng v6i 1an tinh thit j .
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m (2.79)
Chon m,,

j=1 Vat liéu
d.p ' Z;.Zz,q [oli]
(2.78) Chon g, (2.77)

Ques iy X

[ok]

(7.6»)[2]

b

Chon cich
xuly ¢

TSAK [}

Tha)’ d(,)l Z: '_"'

Thay doi ay |

Thay d6iq

Thay déi m (-p»

Chon paf] }

Tinh nhiet —7/ Két qua /«;@

Hinh 2.7: Luu d6 thudt gidi thiét ké truyén dong truc vit - banh vit

truyén dong truc vit

2.3.3. Nhirng van dé can lvu y khi xay dung phan mém thiét ké

Khi 1ap trinh thiét k€ truyén dong truc vit cdn hru ¥ nhitng van dé sau day:



a) Ciing nhu khi thiét ké& truyén dong binh rang, trude khi chon vat
liéu ciling nhu xdc dinh (ng suat cho phép va tién hanh tinh toan truyén
dong truc vit, cin tao File dit licu thiét k& va nap sdn trén dia, bao gom:
cong suat P (kW), s6 vdng quay n (vg/ph), ti s truyén u va thoi han su
dung L, (i0).

b) Nhu da trinh bay trong budc 4, s6 rang bdnh vit z, c6 thé thay doi
so vai lic ddu nhiam ddam bao cho hé s68 dich chinh x cta banh vit khong
qud 16n, tae 1a dam bao diéu kién — 0,7< x £ 0,7 véi yéu cau sai 1éch cua
ti sO truyén ndm trong giGi han cho phép (Au < 4% ), tuy nhién ddp dn co
sO rang thay do6i it hon phai duoc chon trude. Mudn viy can soan thio
mot chuong trinh con chon z, v&i vong lip thay ddi z, nhim dam bio cic
diéu kién — 0,7< x 0,7 va Au < 4%.

C6 thé sir dung chuong trinh con sau day:

Procedure chonz;
begin
=l
repeat
if(imode2 )=0thenk:=0else k:=2*i;
23:= Z2—Kk+i
.= 21z,
du:=(u~w, )/l u,
x=a/Jm—=(g+z,) /2 ;

ir=i+l;
until ((—0.7<x <0.7) and (Aus0.04))or (i >4 ) ;
end;

Két qua thuc hién vong lap lan lugt s¢€ la :

I 2 4 4
2 0 6 0
3 :_1“1 :3+1 :_1-2 .".2+2

nghia 12 phuong 4n thay déi z, it hon s& dugc chon trudc.

U

¢) O bude S, néu kiém nghiém do bén ti€p xac khéng dat yéu cau, tic
la tinh ra G,, > [o,] hodc o, qud thira bén, tic 1 oy < k.[oy] thi ¢6 thé
thay ddi cdc thong s6 theo mot trong cdc phuong 4n sau day:

- Thay déi médun (do d6 a,, sé thay doi theo).

- Thay déi hé s6 dutmg kinh q (do d6 a, s& thay d6i theo).

- Thay dét khodng cach truc a, (do dé m va q s& thay déi theo).
- Thay d6i sO ring banh vit z;.



Muén vay hay dung lénh lya chon Case véi cac bién i, j va k trong
chuong trinh con sau day dé thuc hién y tudng trén, trong dé dé biéu thi
' ng sudt tiép xuc cho phép ta sit dung ky hiéu o, thay cho [oy):

Procedure lap;
begin
22:= round (u*zl) .
Jest ; jjr=0;js:=0; jk:= 0;
repeat
case pa of
!: hegin
mtfjl:=m+1.5#j:
trate(2,1,mtlj],'b646.mq" m); {dé tra m tiéu chudn}
aw:=round (m* (q+z2)/12) 15)#5; {dé 6 aw tan ciing bang O hodc 5)
xi=awlm Hq+:2)12;
end;
2: begin
qtlj [:=q+1.5%s;
tratc(2, 2, qtlj ].' b46.mq’, q);  {dé tru q tiéu chudn }
an:=round (mKg+z2)/12) I5)*5;
xr=awim -(q+22)12;
end;
3: begin
atfj |:= aw+5#k;
aw:= atfj |;
x:=awim —(g+z22) 12,

end;
4:begin
chonz; {goi tdi procedure chonz o muc 2.3.3.b)}
end:
end:

oulj | : = 17022 #sqrt{exp (3 #In(22+q)) *T2 *K ,/q);
if on (i ] > oyuplj] then
begin
write(' pa =),
readin{pa);
case pa of
L:jji=jj+1; 2: jsi=js+1; 3: jk:= jk+1;
end;
ji=jH
end;
until (o [j ] <= oyplj | ) and (-0.7<x <0.7);
end;



d) Chu y rang khi sir dung cdc g1a1 phép khic nhau dé xir 1y, c6 thé
xay ra tinh hudéng mot s6 gidi phdp nao dé déu thdéa man diéu kién bén
tuep xic, diéu kien — 0,7< x < 0,7 va sai léch ti s6 truyén dudi 4%. Khi d6
cén ti€n hanh so sdanh ching véi nhau nhim chon ra phuong dn t6t nhat dé
dung (budc chon pa[j] trong leu dé thuat giai trén hinh 2.7). Cac thong ]
duoc dung lam can cit d€ lua chon fa: kKhodng cich truc a, nho hon, sai
léch ti s6 truyén it hon, chénh I¢ch gitta o, va (o] it hon.

e) Ngoai cac phuong an lién quan dén cdc cach xu ly khic nhau
nhung st dung cing mot loai vat li¢u bdnh vit, khi ¢in thiét ¢6 thé tién
hanh thiét k& bo truyén (ng védi cac phuong an sir dung vit lieu Khac nhau
dé ché tao binh vit, sau d6 ciing ti€n hanh so sinh v6i cac phuong an khac
nham chon ra phuong 4n thich hop nhat dé dung. Ngo.u yéu cdu vé kich
thude gon, két ciu hop 1y, khi lva chon phuong an con cin luu ¢ dén hi¢a
sudt bo truyén (xem thi du ¢ chuong 4, muc 4.3.3).

¢) Sau khi hoan thanh budc tinh todn thi bay, tic la xiac dinh lin cudi

cic thong s6 cd ban va kich thude bo truyén theo cic cong thifc cho trong

bang 2.9, cdn ghi cédc s6 liéu phuc vu cdc budc thiét ké ti€p theo vao cic

File tuong Ung trén dia cung nhu 16ng hop cdc $6 liéu cin thiét dé ghi ra
man hinh va in cdc két qua tinh todn thiét k€ dng voi dir ligu da cho.

2.4. XAY DUNG PHAN MEM TINH TOAN THIET KE

TRUYEN PONG DAI

Truyén dong dai duge ding dé truyén chuyén dong gilta cdc truc xa
nhau, bao géom:

- Truyén dong dai det ¢6 tiét dién 13 hinh chit nhat véi céc thong s6
tiéu chudn Ia chiéu day dai 8, chiéu rong dai b.

- Truyén dong dai hinh thang, gébm hai loai: dai thang thudng véi cac
tiét dién tiéu chudn 1a Z, O, A, B, C, D (theo TCVN) va O, A, b, B, I', JL,

E (theo tiéu chudn Nga) va dai thang hep véi cic tiét dién ticu chuin SPZ,
SPA , SPB (theo TCVN) va YO, YA, Yb (theo tiéu chuin Nga).

- Truyén dong dai hinh luge v6i cde tiét dién tiéu chuan K, JI, M
(theo tiéu chudn Nga).

Ngoai tiét dién tiéu chudn, & dai hinh thang va dai hinh lugc con tiéu
chuin vé chiéu dai dai |,

Méi mot loai dai s& duoge mic 1én cdc banh dai tuong (ng ¢6 dudng
kinh, chiéu rong,... duge tiéu chudn hod.
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2.4.1. Cac quan h¢ hinh hoc va cong thic tinh todan kKha nang tai

Cdc cong thic dung dé€ xdc dinh cic kich thudc va thong s6 cua dai
va bo truyén dai cho trong bang 2.11.

Bdng 2.11 . Cdc théng so cua dai va bé truyén dai

No
Tén thong s¢ Cong thite tinh cong
thite
Goc om a=180—(d, -d)57/a (2.89)
Chiéu dai dai I =2a+nr(d, +d,)/2+(d, —d,)’ (4a)| (2.90)
d,
Ti s6 truyén U=—— (2.91)
d(1-¢)
S& lan udn cha dai i=v/l< [l] (2.92)
trong |giay
1000P K
Chiéu rong = 5[ ] (.1 CI . (2.93)
dui dgl v o-l" P Ry | e Sl
Chiéu rong banh B=116+(10~15)mm (2.94)
dai det
PK
S§ dai hinh thang z=r |_d (2.95)
rlc.cc.c.
P K
S6 chém hinh luge z=a—21 ¢ (2.96)
R ]c.c.C.

Chiéu rong banh dai | B=(z~ 1) +2e vdit, e - xem bdng (2.97)
hinh thang va hinh 8.5 [2] doi voi dai hinh thang hodc
luge hang 8.6{2] dbi vai dai hinh e
Luc tic dung lén F =2F,sin(a, /2) (2.98)
truc

2.4.2, Nhimg van dé can luu y khi xay dung phan mém thiét ké
truyén dong dai
Chi tiéu thiét k€ truyén dong dai 1a kha nang kéo va tubi tho ctia dai.
Véi cdc bo truyén dai thong dung thudng tién hanh thiét k€ truyén dong



dai theo kha nang kéo va tién hanh kiém nghiém dai vé tu6i tho. Chi ticu
tudi tho ciing duoc quan tam khi lua chon mot sG thong s& cha bd truyen
dai nhu dudng kinh bdnh dai, géc om cua dai, chiéu dai dai va khoang
céch truc, v.v... Nhu vay thiét ké truyén dong dai duge thuc hién theo cac
budc sau day:
2.4.2.1. Poi voi truyén dong dai det:

L. Chon loai dai.

2. Xac dinh dudng kinh bdnh dai nho theo cong thic thue nghiém

d, = (1100 +1300)y/P, / n,

trong dé P, n, 1dn luot 1a cong sudt (kW) va s6 vong quay (vg/ph) cha
banh dai I, 14y gid tri d, tiéu chudn va tién hanh kiém nghiém vé vin toc
thco cong thic

v=rdn /60000 m/s (2.99)

vi nghiém diéu kién v£25+30 m/s, néu khong dim bao thi nén chon
trong dily tri s6 ti¢u chuan gid tri d, nho hon.

3. Tinh duong kinh banh dai 16n d, theo d, vati 6 truyén u
d, =ud (1-¢) (2.100)

véi hé s6 trugte = 0,01 + 0,02 va tdy d, tiéu chudn. Chi ¢ chon d, vad,
sa0 cho sai l1éch ti s truyén u, tinh theo (2.91) va u cho trudc khong vuot
qua 4%, tic 1a

Au = abs((u, —u)/u,) <0,04. (2.101)
4. X4ac dinh khoang cdch truc a va chiéu dai dai I:

- Truding hop khong cho truée khodng cdch truc, ¢6 thé chon a theo
chiéu dai tai thiéu |, tinh tir s¢ vong chay cho phép cha dai trong mot
gidy

i =v/1<3 +5 Is,tirclal ,=v/(3+5)

- Tinh a theo |, theo coéng thic

_2-nld +dy)+2-7(d, +d,)] -8(d, - d,)*
N 8

v kiém nghiém diéu kién a > 2(d,+d,) nhidm gidm tdn s6 thay ddi ing
sudt trong dai, nhu thé s& ¢6 lgi vé tudi tho doéng thoi ddm bao cho géc
om khong qua nho. Néu a < 2(d,+d,) thi lay a = 2(d,+d,) va tir a tinh lai

(2.102)
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chiéu dai dai theo cong thic (2.90) va tang | théem 100 + 400°mm wy
theo cdch ndi dai.

5. Tinh géc ém « theo cong thire (2.89) v6i yéu cau o > 150"

6. Chon chiéu day & cua dai theo dudng kinh banh dai nhé d, sao cho
ti s66/d, 2 1/40 ; 1/35 ; 1/30 tvong ung véi dai vai cao su, dai da va dai
soi bong nham han ché sinh ra dng sudt udén qué 16n tic dung lén dai. Tri
s& & tinh dugc cén 1ay theo tiéu chudn (bang 8.1[2] d6i vdi dai vai cao
Su).

7. Xdc dinh chiéu rong dai tinh todn b, theo cong thic (2.93), trong dé
K ,— tra bang 4.7 [2];
C, =1-0,003(180-a,);
C, =1,04-0,0004v" d6i véi dai vai cao su, dai da va dai soi bong,
C, =1,01-0,0001v* d&i v6i dai soi tdng hop;
C, =1 khi B<60"hodc bd truyén cé bd phan tu cing dam bao luc

cang khong doi,
C, =0,9 khi 60° < 8<80°,
C, = 0,8 khi 80" < #<90°.
Sau khi tinh duoc b, 13y b, theo gid tri b tiéu chudn (bing 8.1 [2]).

Nhim dam bao cho dai khong bi qud tdi hoic non tii nhiéu, dnh
huong dén chdt lvong lam vi¢e cha dai, cdn han ch€ sai léch twong d6i
gitra tri $6 tinh todn b, va tri sd tiéu chuin b ctia chiéu rong dai det theo
diéu kién sau:

Ab = abs((b, - b)/b,) <0,] (2.103)

Néu diéu kién (2.103) khong thoa man cin thay ddi dudng kinh banh
dai va tinh lai b,
8. Tinh chiéu rong bdnh dai theo cong thitc (2.94).
9. Tinh lyc tdc dung lén truc theo cong thitc (2.98), véi F,=0c b6 ,
trong dé o, - bang 8.8 [2].
2.4.2.2. DGi véi truyén dong dai hinh thang:

I. Chon loai dai theo diéu kién lam viéc va kich thudc khuon khé
‘mong mudn. Théng thudng véi v < 25 m/s dung dai thang thudng va véi
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vZ2 25 m/s ding dai thang hep. Tuy nhién néu mudn c6 kich thude nhod
gon thi nén dung dai thang hep.

DE chon duge loai tiét dién dai thang thudng ciia Nga c6 thé dua vao
cong sudt trén banh chit dong P, va s6 vong quay n, cha banh chii dong
trén d6 thi hinh 4.1 [2]. :

2. Chon dudng kinh banh dai nhé. Trong bang 4.13 [2] cho khoang
duong kinh bénh dai nhé phu thudc loai tiét dién dai, con trong bang 4.21
(2] cho cdc gia tri tieu chuin cia dutng kinh, Mudn c6 kich thude nhd
gon nén dung gid:tri d, 16n hon d_,, mot bac. Tinh van t6c v theo (2.99) va - -
nghi¢m diéu kién v<v, . véi v, = 25 m/s, néu khong dam bio thi nén
chon trong ddy tri s6 tiéu chuin gid tri d; nhé hon hoac dung dai thang
hep thay cho dai thang thudng.

3. Tinh dudng kinh bdnh dai 16n d, theo cong thic (2. 100), v6i he
sO trugt & = 0,01 + 0,02 va l4y d, sao cho sai l¢ch ti s6 truyén khong virgt
qua 4%.

4. Xac dinh chiéu dai dai va khoang cich truc. Trudng hop khong cho
trude khodng cdch truc a thi dua vao t{ s6 truyén u dé chon ti s6 a/ d,
theo ddy s6 du6i day, biét d, s& suy ra a:

u 1 2 3 4 5 26
a/d, 1,5 12 t 095 09 085

Tri s6 a tinh duge nén nim trong khoang sau (v&i h l1a chiéu cao tiét
dién dai hinh thang):

0,55 (d,+d,) + h <a €2 (d,+d,)

Tur a xéc dinh dugc | theo (2.90) va chon 1 theo tiéu chun (bang
4.13 [2]), sau dé tir 1 tiéu chudn tinh lai khoang cich truc a theo (2.102).

5. Tinh g6c 6m a theo cong thire (2.89) v6i yéu cu a >120°.

6. Xdc dinh s¢ dai tinh toén z, theo cong thire (2.95) véi chii y 13 s6
dai phdi [a s6 nguyén z va z khong nén qu4 6 nhim giam b6t sir phan bo
khong déu tai trong cho céc dai, trong dé:

K , - tra bang4.7 [2] ;
C,-trabing 4.15 [2]; C,- trabang 4.16 [2] ; C, - tra bang 4.17 [2] ;
C,- tra bang 4.18 [2] ; |

[Py) - tra bang 4.19 [2] d6i véi dai thang thudng va tra bang 4.20 [2]
doi v6i dai thang hep.
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Nhim dam bao cho sai léch tuong doi gitra z, va z khong qué I6n lam
cho dai bi qu4 tai hodc non tai nhiéu, anh hudng dén chat lugng 1am viéc
cha dai, ¢in 1ap lai viéc xdc dinh z cho téi khi thoa man diéu kién sau:

Az =abs((z, —z)/z,}<0,|l (2.104)

Mudn vay c6 thé xir Iy theo mot trong hai céch sau day:

- Thay déi dudng kinh banh dai bing cdch sir dung cong thic
d,=d + jc (2.105)

Luu v ring cdc khoang chénh léch gilta cdc gid tri tiéu chudn cuia
dudng kinh rit khic nhau nén cdn dua vdo day tri s tiéu chuin ndy
(bang 4.13 [2]) dé dinh ra hé s6 c trong (2.105) thich hop cho timg
khoang duong kinh. Doéng thoi con phai gin ddu thich hgp cho j
[chon j = +1 khi cAn giam s6 dai tinh todn z tinh theo (2.95) va j = — 1 khi
cén tang z ], nho dé dam bao dugce diéu ki¢n (2.104).

- Chon loai tiét dién khic dé dung.

7. Tinh chiéu rong banh dai theo (2.97), trong do t, e - xem bang
8.5[2] va tinh duong kinh ngoai cta cdc banh dai.

8. Tinh luc tic dung [€n truc theo (2.98), trong do luc cing F, trén 2
dai duoc tinh theo cong thic

E, = 780P K /(vCa)+F,
trong d6 F, — luc cang do luc ly tam sinh ra; F, = 0 khi bo truyén c¢6 kha
nang tu dong diéu chinh luc cang; F, = q,. m’ néu dinh ky diéu chinh luc
cang, voi g, 1a khoi luang 1 mét chiéu dai dai, tra theo bang 4.22 [2].
Trén hinh 2.8 1a luu dé thudt giai thiét k€ truyén dong dai hinh thang
theo cic bude trinh bay & trén, trong d6 quan tam dén viéc lua chon 161
wu cic thong s cua b truyén va chon cich xir Iy khi khong dam bio sai
léch tuong dGi vé ti $6 truyén, vé s8 dai tinh todn va s dai nguyén trong
pham vi cho phép.

2.4.2.3. Doi voi truyén dong dai hinh luoc:

Vé ¢co ban tién hanh nhu d6i véi dai hinh thang nhung c6 nhimg di¢m
khdc biét sau day:

1. Chon loai tiét dién dai K, JI, M (theo tiéu chuian Nga) tuong tng
vGi cong sudt tang dan.

2. Tinh dudng kinh banh dai nho theo cong thice thuc nghiém sau
(vl T, - Nmm):
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d, =33T, mm (2.106)
Dudng kinh d, tinh theo (2.106) cdn ldy theo tiéu chudn trong day s6 sau:

25 ;404555056 ;63 ;71:80;90;100;112 ;125 : 140 :160 : 180 ; 200;
224 ;250 ; 280 315:355; 400 450 ;300 ; 560 ; 630; 710 ; 800; 900 : IOOO

vanén I6n hon d,;, cho trong bang 4. 23 [2].

. P.n.u Loai tiét d,
e dién dai . (b.4..21(2])

s :
d, (2.105) j=0:
0 V(299) 14— § ychuin [¢ Gin ¢
5

d, (2.100) 9] a, a, | z
d, t/chudn 1., a ™| .95

v

B (2.97) Az
(2.104)
F, (2.98) Ly cl=2 Ginc 1—p Ch(_;‘n ia'u N
cno

Két qua
tinh todn

Hinh 2.8. Luu d6 thudt gidi thié ké' truyén dong dai hinh thang

3. S6 chém duoc xdc dinh theo (2.96) véi céc hé¢ s6 dugc xdc dinh
nhu d6i vdi dai hinh thang, riéng cong suét cho phép dugc tra trong bang
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4.24 [2]. SG chém cta dai hinh lugc nén 1A s6 chin, trong pham vi nén
dang va khong vuot qud s6 chém cho phép ghi trong bang 4.23 [2].

4. Lyc tic dung lén truc va luc cing dai v6i z chém cung duoc tinh
todn nhu déi véi dai hinh thang, chi khic & ché luc cang do luc ly tam
sinh ra, ing véi trudng hop luc cang duoe diéu chinh dinh ky, duoc tinh
theo cong thire

F, =0,lq,,,2v° (2.107)
trong dé q,,, -- khéi lugng | mét dai ¢6 10 chém, tra trong bing 4.23 [2].

2.5. XAY DUNG PHAN MEM TiNH TOAN THIET KE
TRUYEN PONG XiCH |

2.5.1. Cic quan hé hinh hoc va cong thiic thiét ké truyen dong xich

Cing nhu truyén dong dai, truyén dong xich duogc dung dé truyén
chuyén doéng va mémen xoin gilta cdc truc xa nhau nhung nho su an
Khop cta cdc md xich va rang dia. Vé cdu tao, xich truyén doéng duoc
chia thanh ba loai: xich 6ng, xich con lan vi xich rang,

Cong thiae xdce dinh cic thong $6 ctia xich vi clia b6 truyén cho trong
bang 2.12.

2.5.2. Nhirg van dé can luu ¥ khi xay dung phin mém thiét k&
truyén dong xich

I. Dang hong chi yéu ciia truyén dong xich 13 mon bin 1¢, do vy
tinh todn xich theo chi tieu vé dd bén mon 1a phén co ban trong tinh todn
thiét k€ truyén dong xich, Phép tinh dugc bir diu bang viéc lya chon loai
xich véi chd y ring so véi xich 6ng, xich con 1an c6 d6 bén mon cao hon,
ch€ tao xich con lan khong phitc tap va dat bing xich rang nén véi vén t6c
dudi 10+ 15 m/s nén dung xich con lan; khi cdn truyén déng véi tai trong
va van téc 16n hon nén dung xich rang.

2. Tinh xich 6ng va xich con lan theo d6 bén mon nhim xic dinh
budc xich p trong khi d6i véi xich rang d6 la nham xdc dinh chidu rong
xich B sau khi da chon trudc bude xich.

Sau khi xdc dinh dugc céc théng s6 khdc cha bo truyén nhu khodng
cach truc va s§ m4 xich, dudng kinh céc dia xich, con tién hanh kiém
nghiém xich vé do bén va kiém nghiém rang dia xich vé do bén ti€p xdc
va tinh luc tic dung lén truc.

3. Tuy thudc vio loai xich da chon, tinh todn thiét ke truyén dong
xich dugc tién hanh theo trinh tu khac nhau.
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Bdng 2.12 . Céc thong sé'va cong thice tinh todn thiét ké truyén dong xich

Ao
Thong sé Céng thitc tinh cong
thire
5 2 n._z
Ti s6 truyén H=r——=r (2.108)
h, Z,
Somitxich | x=2a/p+05(z, +2,)+(z, -z,)* p 47 a)|(2.109)
Khoang cich a=£ ,1+\/,13-2(z3~z‘ .
(rue A [ —) (2.110)
trongdé A=x,_-0,5z,+z)
Dudmg kinh d =plsin(zmlz), véii=1:2 (2.111)
dia xich
Cong sudt P, = Pkk,k, 1k, <|P, | (2.112)
tiathfodn trong do ky =212 (2.113)
k,=n,/n, (2.114)
[Py] —xem béang 5.5 [2] ;
k -xem bang 5.6 va5.7 [2];
HesGantoan | 5 =QNk,F, +F, +F,)>[s] (2.115)
U"S sudt Oy = 0’47\/l‘r (F;Kd + de )E/(Akday) S [o'”] (2.116)
LEp xlc
Lyc tdc dung F =6.107 k_P l(zpn) (2.117)
I1€n truc

Doi voi xich dng va xich con lan:
Tinh todn dugc thuc hién theo cdc bude sau day:

a) Chon s6 réng dia xich: s6 rang dia nho z, duge x4c dinh theo cdng
thitc gdn ding sau

2z, =29-2u, (2.118)

&y z, nguyén va nén ding s6 ring 1&. T z, va ti s6 truyén u cho trude dé
chon duoc z, nguyén I€ v6i sai s6 it nhat vé ti s6 truyén c6 thé sir dung cac
cau [énh sau:
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z, ‘=trunc(u®z,);
if (z,mod2)=0then z,:=2, + |:

Dung s6 rang 1¢ dé 4n khép véi s6 mét xich chén, xich s& mon déu
hon.

b) Xéc dinh bude xich p:
Trude hét dya vao diéu kién sir dung thue 1& dé xdic dinh cdc hé s¢

thanh phan trong céng thirc tinh hé s6 sir dung k (bang 5.6[2] ), dua vao z,
da chon va z,,= 25 dé tinh k, theo (2.113), chon n,, trong bing 5.5 [2} gin
nhdl v6i n, da bict dé tinh k, theo (2.114) va bude diu chon s6 day bing 1.
Véi k, k,, k, va cong sudt P, tinh duge P, theo (2.112), ding bing 5.5 [2]
ing vdi n,, da chon s& xdc dinh dugc cong sudt [P,] 2 P, tir do giong sang
cot 1 cua bang 5.5 [2] s& tim duoc gia tri cla bude xich p tuong tung. Tri
80 p tim duoc phdi thoa min diéu kién p <p, . v6i Puas €ho trong bing 5.8
[2].

Can luu y rang khi dya vao cong suat tinh tosn P tinh theo (2.112) dé
(ra bude xich tiéu chudn p ¢6 thé phai xir 1y hai tinh huGng sau:

- Mac du p < p,,, nhung €6 thé budc xich vin con tuong d6i l6n (thi
du p> 38,1 mm) do d6 dudng kinh dia xich 6n c6 thé khi [6n, bo truyén
s€ khd cong kénh. Vi vay dé€ c6 bude xich nho hon c6 thé dung xich nhiéu
ddy, khi d6 tong ing véi 86 day xich da chon ¢6 thé suy ra hé sd k
trong ddy s& sau:

S6 day xich l 2 3 4
HE s6 kg, I 17 25 3
Dem thay k,,, vao (2.112) s& xdc dinh duge bude xich nhd hon,

- Cong sudt cho phép [P,] 16n hon nhiéu so véi P, tic (3 qud du thira
kha ning tai, xich lam viéc qui nhe nhang trong khi kich thuée bo truyén
c6 the khd I6n. D khoi ling phi va thu duoc bo truyén gon nhe hon, ¢é
thé chon cdc giai phdp xir Iy sau day:

* Cach |:

Tang hé¢ s6 k, d¢ tang P, bing cich gidm din s6 ring dia nho theo
cong thitc z, =z, +2j, v6i j=— |; — 2;... cho (i khi thod min diéu kién
AP=(R]-P)P <[aP] (2.119)

2,22

day

I min

trong d6 vé6i xich con lin z_,=17 khi v>2m/s va Ziin= 15 khi
v < 2 m/s; sai léch twong déi giita cong sudt cho phép va cong suit tinh
todn c6 thé 1dy bing 10%.
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* Cach 2:

Giam hé s¢ k, dé giam P, bdng cich tang dan s8 rang dia xich nho
theo cong thire z, = Z, + 2}, v6i j = 1; 2;... cho tdi khi thoda min diéu kién
(2.119), khi d6 nho giam duoc P, c6 kha nang chon duoc bude xich nho
hon. Tru‘&mg hop budc xich khfmg thay d6i cdn chi ¥ khong dé kich thuoc
bo truyén tang qua 16n, tice la cin dam bao diéu kién d,<d vai d
thé chon trong khoang d, . = 650+ 700 mm;

# Cich 3:
Tang h¢ s6 sir dung k dé tang P, bing céich:

max ?* man

+ Chon khoang cidch trye nho hon (a < 30p) nhung phai dim bao
dicu ki¢n géc o6m a > 120", do d6 k, ting.

+ Dung phuong phdp diéu chinh vi tr{ truc bing con lan cing xich
thay cho truong hop di¢u chinh hue cing bang cich di chuyén mot trong
hai dia xich, hodc dung bo truyén khong diéu chinh duoc luc cang, nhu
thé K, s€ tang ién,...

* Céch 4.

Tang 86 day xich va sir dung thém cach | hoac cich 3 dé giam P, cho
161 khi thod man diéu ki¢n (2.119). Lic nay nhd giam duoc cong sudt tinh
todn P, tuong do1 nhi¢u nén ¢6 thé chon duge bude xich nhd hon vi nhd
dé d¢ dam bao diéu kién d, < d

mas*

Luu d6 thuat giai chon buGe xich p cua xich con lan dam bao chi
ticu vé do bén mon cta ban 1¢ xich cling cdc hudng xir 1y khdc nhau cho
trén hinh 2.9,

¢) Chon s¢ bd khoang cich truc a = (30+50)p , tinh s6 mit xich theo
(2.110), ldy s& mit xich chan x_. tir s6 mit xich chin tinh lai a theo
(2.111) va véi bé truyén diat nam ngang hoiic chéch mét gée 4 < 70° cin
giam bét a mot lugng  Aa = (0,002 +0,004)a dé xich khong qua ciang.

d) Kiém nghiém s6 lan va dap clia xich trong mot giay theo cong thic

i=zn /15x)<[i] (2.120)

trong d6 {i] - s6 lan va dap cho phép trong mot gidy, 1/s, xem bang 5.9[2].

e) Kiém nghiém xich vé dg bén theo (2.115), trong dé

Q - tai trong phd hong, tra bang 5.2 hoic 5.3 {2].

k, — hé s tai trong dong ; k, = 1,2 ; 1,7 va 2 ing v&i ché do 1am
vi¢c trung binh, nang va rit ning vdi tai trong md mdy bang 150, 200 va
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300% so véi tai trong danh nghia.
F, = 1000P/v — luc vong.

F. = qv* - luc ly tam do lyc cing sinh ra véi g 12 khoi luong | mét
xich, tra bang 5.2 hodc 5.3 [2] phu thudc loai xich va budc xich va v - van

toc xich, dugc xdc dinh theo cong thire -

v =z,pn /60000 m/s (2.121)
/Pl.n,,u /
2, (2.118) |9 i=0j=0 T z2,=2,+2i k. (2.113)
sd =1 k l K, n
” i bang 5.6 [2] T (2.114) = bmgglﬁlz]
v S
P.{2.112) p
P bings.5 (2] o
1)
¢ sd=sd+l AP (2.119)

d, (2.111)

Hinh 2.9 : Luu dé thudt gidai xdc dinh buée xich ciia xich con lan
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F, = 9,81k q a — luc cang do trong lugng nhénh xich bi dong sinh
ra, v6i a — khoang cich truc, tinh bing mét; k; = 6; 4; 2 (g véi do vong
ctia day xich f=(0,02+0,02)a.

[s] - hé s an toin cho phép, bang 5.10 [2].
g) Tinh dudng kinh céc dia xich theo (2.111).
h) Ki€m nghiém rang dia xich vé d¢ bén ti€p xdc theo (2.116), véi:
[a,,] - (g sudt ti€p xdc cho phép, bang 5.11 (2].
F,= 13.107 n, p*m — lyc va dip trén m day xich.
K, — hé s tai trong dong, bang 5.6 {2].

k,y — hé s6 phan b khong déu tai trong cho céac day xich.
k —hé s6 ké dén anh hudng cha s6 ring dia xich, chon theo diy s0
sau:
zZ 15 20 30 40 50 60
K, 0.59 048 036 029 024 022

k) Xdc dinh luc téc dung lén truc theo (2.117).

Poi voi xich rang:
Tinh todn duoc thuc hién theo cdc bude sau day:

a) Dua viio i s6 truyén clia b truyén xich, chon s6 rang dia xich nhé
theo day s sau:

u Ja2Z 2.3 3.4 4.3 5.6 6
z, 35..32 32.30 30.27 27. 23 23..19 19.11

b) Dua vio s6 vong quay dia nhd n, (vg/ph) dé xdc dinh bude xich
Ién nhat cho phép p,.. theo ddy s6 sau day roi chon p sao cho p < P

n, (ve/ph) 3300 2650 2000 1650 1320
p. (mm) 127 15875 1905 254 31,75

Puong nhién mudn cho bo truyén ¢ kich thudc gon nén chon p kha
nho SO VOI Py -

¢} Xdc dinh cdc he s& thanh phan trong cong thic tinh h¢ sO sur dung
k (bang 5.6[2)), xdc dinh vén toc xich theo (2.121) vi tinh hé s van t6c
k, theo cong thiic

k,=1+q,V/P, (2.122)
trong do:

P, — cong sudt cdn truyén, kW.



v — vén tdc xich tinh theo (2.121), m/s.
q,, — khoi lugng mot mét xich weén mot don vi chiCu rong xich,
kg/mm, duge xédc dinh theo bude xich p theo day so sau:
p mm 12,7 15875 19,05 254 31,75
q. kg/mm 0,058 0072 008 0O,t14 0,145
d) Xiéc dinh chiéu rong can thiét clia xich ring theo cong thuc sau:
B =250P, k k,/ (pv*") (2.123)

Chi y rang u’ng véi mot gid tri cua bude xich p da chon ¢o thé
mot loat gld tri c¢lia chiéu rong xich tiéu chuan B, (bang% 3[2]),do db ¢
dua vio gid tri clia B tinh theo (2.123) dé chon B, gdn nhat i6n hon.

c6
an

Cic bude tinh ¢on lai, bao gém viéce xidc dinh khodng céch truc vit 80
ma xich, tinh kiém nghiém s6 ldn va dip cta xich trong mot gidy, Kiém
nghi¢m do bén cta xich, xdc dinh dudng kinh cua cdce dia xich va tinh luc
tic dung lén truc, tién hanh tuong tu nhu ddi véi xich con lan.
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Chuong 3

XAY DUNG CHUONG TRINH TiNH TOAN
THIET KE TRUC VA O TRUC

May méc, thiét bi dugce tao thanh nhd lién két cdc chi tiét mdy va bo
phan mdy v6i nhau. D6 6 thé la ciéc lien két dong (c6 su chuyén dong
tuong d6i) hodc lién két ¢6 dinh, tuy thuoc vao so dé dong ciua may hoac
cic yeu cdu vé ket cdu va cong nghe. Chéing han, mu6n truyén duge nang
lugng, cdc chi tiét quay cia truyén dong co khi nhu: banh dai, banh rang,
bénh vit, dia xich, v.v... cdn dugc ldp c6 dinh lén truc, ban than truc can
c6 chuyén dong tuong d6i véi 6 truc va qua g6i dd lien ket véi khung va
bé mdy. Dudi day sé trinh bay nhimg vin dé lién quan dén viéc x4y dung
phin mém thiét k€ truc va & truc.

3.1. XAY DUNG PHAN MEM TINH TOAN THIET KE TRUC
3.L1. Chi tiéu tinh toan va cic cong thitc diing trong thiét ké truc

Tryc dung dé dd cdc chi tiét quay, dé truyén moémen xodn hoac dong
thoi thue hién hai nhiém vu nay. Thuc t& sir dung cho thdy rang phan 16n
cdc truc, dac biét la cdc truc quay nhanh, giy hong vi moi 13 dang hong
chu yéu nhat. Vi vy khi thiét k€ truc, trude tién cdn xudt phat tir chi tiéu
quan trong nhat I d6 bén moi d€ tinh todn thiét k€ truc, sau d6 tuy theo
yéu cdu va diéu kién 1am viéc cy thé ma tién hanh kiém nghiém thém vé
do cing va do 6n dinh dao dong cua truc.

Tinh truc v€ d6 bén moi bao gém hai budc co ban san:

- Tinh thiét k€ truc theo d6 bén tinh nham xdc dinh gan ding dudng
kinh truc, chi€u dai cic doan truc va thiét k€ so bo két ciu truc;

- Tinh kiém nghiém truc vé d6 bén méi bang cich xdc dinh hé s6 an
toan & mot s tiét dién nguy hiém cba truc, két hop véi viec chon & lan
hodc thiét k€ 6 truot va kiém nghiém do bén dap cia then hoac then hoa
dé quyét dinh 14n cu6i két cdu truc, dép ting ba yéu ciu co ban trong thiét
k€ truc, d6 1a do bén, lap ghép va cong nghe. -

Céc cong thic tinh luc tir banh riang, banh vit, banh dai, dia xich va
néi truc di dong tic dung lén truc cho trong bang 3.1.

Cac cong thic chi y&u dung d€ tinh thiét k& va tinh kiém nghiém
truc cho trong bang 3.2.
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Bdng 3.1: Cdc cong thirc tinh luc tix cdc chi tiét quay tdc dung lén truc

Tén Ne
g0i Céng thite tinh cong
thiee
LI:TC Frki qu (’bh F.Ilu (3 { )
tr |rlul
banh
wn® | B = Futga feos (32)
: : 3
chi N
doén g
e Fy =cq, h"kiCbuFrk:tgﬂ 3.3)
trongdo  Fy, =27, /d,,,: n,=dw/ 2, r,< 0 khi diiém dat
Iyc ndm phia trén truc 0z va rk,> 0 khi nguac lai.
r
L!.fC F\ki = _é’—cqlx Cbko F:h (3-4)
tu |rki|
banh rki F;lu . .
ring \F, =-+—"—(ga, cosd,. —cq hrych, sin B, |sm 5/:;') (3.5)
con I" ki | cos f,,
chu
dong |F,, = " (tfga, sind,, +! Icq,‘h wChy sin B cosd, ) (3.6)
C " l
trongdo F,, =27, /d,, iv,=d,/2;
04 <0 Kkhi dinh con ndm beén phai ddy con ;
0, > 0 khi dinh con nam bén trdi ddy con .
Ty
Lye Fu=1"1c4:¢by, F,,k.fg(r o) 3.7
truc
o F, cos
vit ! R s ¢ igacosy (3.8)
M | cosr @)
Fu =cq,hr,cb,F,, (3.9)
trongdé F,, =2T,nuld,, .; @ - gbc masit thay thé ;
dm.r dudng kinh vong chia béanh vit i ldp trén truc k +1
Lirc =(0,2...03)F, (3.10)
tu trong dé Fy; = 2T/ Dy, v6i D, - dudng kinh vong tron qua tam
kgé‘p cac chdt (cda néi truc vong dan héi — xem bang 16-10a [2])
noi
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Bdng 3.2: Cdc cong thirc diing trong thiét ké truc

Ne
Tén thong s¢ Cong thiee tinh cong
. thite
Pudng kinh truc d= :‘JT,‘ /(0,2 [rb mm, véi [7 ] =15..30 MPa | (3.11)
S0 bd
Pudng kinh truc dy =yMg, (W, mm (3.12)
BAn ding vai tryc tiét di¢n tron W,, = 0,1d :j s YOI truc
khoét 16 hodc ¢6 rdanh then — xem bdng 10-6{2]
Momen ubn tai M, = J M f*i +M x’kl. Nmm
truc K, tiét dién j
Momen tuong duong | A7, = [M} +0,75T; Nmm (3.13)
tai truc k, tiét dién j
-
H¢ so an toan chung Sy = o M [s] (3.14)
tai truc k, ti€t dién j 52 T e
trong dé [s] =2+ 3 — hé s6'an toan cho phép
" o
Hé s6 an toan chi xét Sty = = (3.15)
riéng dng sudt phdp - K ati T aty TV ok T gy
tai truc k, ti€t dién j T
Hé s6 an toan chi xét Sy = ! (3.16)

rieng (ng sudl tiép
tai truc k, tiét dién j

Hé s kich thude
H¢ sO tap trung
tng sudt khi udn
va khi xodn

Kot Toty ¥ ¥ a Ty

trong d(i Vo W4 — Xem bang 10-7 [2] ;
O a4+ T 4 ~bi€N dO Uing sudt udnva ing sudt xoin
o — gid tri trung binh cha ¥ng sudt uén

va iing sudt xodn ;
=(Ky /€y +K, —I)/K y

(K“,q [e4+K, -l)/K
vai K,y , Km xem banq 10-8 va I() 9 [2/
K s K,,‘, —bdng 10-12 [2] doi véi truc c6

ranh then hodc 10-13 [2] déi voi gée luon
va chan ren truc vit.

mkf > mk/

¢ Mlk !

tdﬁj

Dai véi bé mdt truc ldp ¢6 do doi tra truc tiép
tiso K, /ey va K, €, trongbdng
10-11 2]




3.1.2. Nhimg van dé can hmu ¥ khi xay dung phan mém thiét ké& truc

Dir liéu thiét k& truc thuong 1a cong sudt P (kW), s6 vong quay n
(vg/ph), chiéu quay (cling chiéu kim déng hé hodc nguoc lai) va s6 chiéu
quay, s6 luc tr cdc chi tiét quay tdc dung en truc. Dit liéu c6 thé dugc
nhdp tr ban phim nhung 6t nhit 13 neén got wr File dit lién @i duoc nap
san trén dia, nhu thé sau méi lan sira chifa sai sOt hodc gd rdi, khong phai
nap lai dit liéu ban dau.

Thi€t k€ truc dugc tién hinh theo céc bude sau day:
I. Chon vat liéu ché tao truc:

Thong thudng hay dung thép 45 (6i cii thién d€ ché tao truc. Truong
hop truc chiu tng suat khong 16n ¢6 thé ding thép CT35 khong nhiét luyén
con khi truc lam viéc trong cac mdy quan trong va chiu g suat ién hon
6 thé ding thép hop kim nhu 40Cr, 40CrNi, v.v... t6i cai thién hoic t6i
bé mat bing dong dién tan s6 cao. Vi cic truc quay nhanh lap & truot,
truc dugc ché tao bang thép 20, 20Cr,... tham than roi 16i dé nang cao do
chiu mon cia ngdng truc. Sau khi chon vat ligu, tra gi6i han bén o, &
bang 10.5 [2].

2. Xéc dinh so bo dudng kinh truc theo (3.12) véi chi ¥ 12 néu ding
khGp n6i dé ndi véi truc dong co dién thi dé dé lip, chénh léch giita hai

dudng kinh cia cdc truc duge néi khong nén qud 16n, nén chon
d=(0,8+1,2)d,, trong d6 d,_ 12 duong kinh truc dong co dién.

3. Xdc dinh khodng cich giita cic g6i d& va diém dat Ive. Mu6n vy
trude hét hay dung bang 10.2 [2] dé chon so b6 chiéu rong & lan, tinh
chi€u dai mayo chi tiét quay theo céc cong thifc sau;

Chiéu dai mayo banh rang try, banh dai, dia xich I =(1,2+1,5)d

Chiéu dai mayo bénh vit L.=(1,2=18)d
Chiéu dai mayo banh rang con lL,=(1,2+1,4)d
Chi€u dai mayd nira khép néi L.=(1,2+1,8)d

Sau d6 tuy theo s dé b tri tryc trong thist bi d¢ xdc dinh khoang cach
gitra cdc goi d& va diém dat lyc. Ching han, néu 1a truc ctia hop giam t6¢
banh rang tru mot cap thi sir dung hinh 10.6 {2], hop giam téc banh rang
tru hai cdp - hinh 10.7 [2], hop giam t6c phan doi - hinh 10.8 (2], hop
giam toc¢ déng truc - hinh 10.9 [2], hop giam t6¢ con tru - hinh 10.10 [2],
hop giam tc truc vit - hinh 10.11 [2] két hop véi bang10.4 [2).

4. Xdc dinh tai trong tir cdc chi tiét quay tac dung Ién truc: luc tir
banh ring tru — theo (3.1) dén (3.3); tir banh rang con - theo (3.4) dén
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(3.6); tir truc vit - theo (3.7) dén (3.9): tir néi truc di dong - theo (3.10), tir
banh dai - theo (2.98) va tir dia xich - theo Z117:

Khi sir dung céc cong thitc tir (3.1) dén (3.9) dé viét cic chuong
trinh con xac dinh tri s6 va chiéu cua cdc luc tir céc chi tiét quay tic dung
Ién truc cling nhu d€ tinh phan luc va vé biéu d6 moémen trong cac mat
phing nim ngang va thing ding, cin lvu ¥ mot s6 diém sau day:

a) Nén chon théng nhat mot he toa d6 Oxyz véi quy uée vé chiéu
duong cho cic (ruc: & day chon chiéu huéng ra d6i véi truc x, huéng
xudng d6i véi truc y va hudng tir trii qua phdi doi véi truc z lam chiéu
duong.

b) Vi luc huéng tam luén hudng vao tam truc nén trong cac cong thic
tinh F, can nhan thém ¢ s6 cta ban kinh M va tri s6 tuyét doi cla né
(=1 /Jr|) véi 1, 1dy dau — khi diém dat lyc nam phia trén truc z va ldy
dau + khi diém dat lyc ndm phia duéi truc z. Vi luc vong phu thuéc chiéu
quay va bdnh rang la chi dong hay bi dong nén can nhan biéu thic tinh
luc vdng véi cdc bién cq, va cby; ; trong khi d6 ngoai hai bién nay, luc doc
truc con phu thugc vao huéng rang phai hay trdi, vi vay cdn can nhan
thém bién hr,; vao biéu thic tinh lye doc truc. Nhu vay dé mdy tinh c6 thé
xdc dinh duoc chiéu clia cde [ue tir banh rang, truc vit, bdnh vit tai vi tri i
cua tryc K, cin sit dung céc bién véi quy udc ddu sau day:

¢cby, = 1 khi chi tiét quay 1a chi dong, cby; = -1 khi chi tiét quay I3 bi
dong;

bry; = 1 khi rang hudng phai, hr,, = -1 khi rang hudng trai;

¢qy = 1 khi tryc quay cuing chiéu kim déng hé (nhin tir mat truc bén
trdi), nguoc lai: cq,= -1.

¢) Khi xédc dinh chiéu ctia cic luc tir binh rang con tac dung lén truc
cén chi y:

- Ddu clia cb,; , hry; va cq, vin chon nhu d6i v6i binh rang tru nhung
vGi chd ¥ la khi xdc dinh chiéu quay can nhin tir phia dinh cén.

- VGi banh con ring nghiéng va ring cung tron, trong khi chiéu cta
luc huéng tam chi phu thudc vao chidu quay, hudng ring va bdnh rang
la chi1 dong hay bj déng thi luc doc truc khéng nhimg phu thudc vao cic
y&€u 16 d6 ma con phu thude vao vi tri dinh con. Vi th€ cdn nhan thém &
$6 sind,, /|sing,| vao s6 hang tht hai cia cong thic tinh F,,, va quy
udc dau xdc dinh vi tri dinh con:8,, <0 néu dinh c6n nim beén phai va
0, >0 néu dinh con nim bén tréi day con, déng thdi ding tri tuyét doi
cho sin &, & biéu thitc tinh luc hudng tam [xem cong thirc (3.6) va (3.5)].



Nhu vay nhd ding thém bién &, clng cic bién cby, , hr, va cq,, cong
thirc (3.5) va (3.6) ¢6 thé dung chung cho mot truong hop tinh todn.
Tuy nhién khi thiét k& cin ch y sao cho lyc doc truc huéng vé diy con
clia banh nho, cu thé 1a néu banh nhé 13 chi dong thi nén chon hr, va cq,
cung dédu, nhu thé sé khong tao ra luc hudng tam 16n hon v m6émen uén
I6n hon (do F,; va F,,; gdy nén mémen udn cung chiéu) tic dung lén truc
viL 6 cua bdnh con nho. Trai lai néu banh nho 1a bt dong (b6 truyén ting
toc) thi nén chon hry, va cq, khac dau.

- Cac cong thic tir (3.4) dén (3.6) ding chung cho céc loai rang
nhung v6i rang thang do B, =0 nén s6 hang tht hai trong hai biéu thirc
tinh Fy,; va F,; s& bang khong. Khi d6 chiéu cha lue doc truc chi con phu
thude vao vi tri dinh con thong qua bién O

d) Khi sir dung cdc cong thic tir (3.1) dén (3.9) dé xic dinh luc an
khdp cho mét hop truyén déng tir céc chi tiét quay & vi tri i, trén truc k
tac dung Ién truc, nén tién hanh tinh todn cho banh chi dong véi cb,, = I,
con lyc tlr banh bi dong & vi tri i, tdc dung I&n truc k+1 dugc suy tir két
qua tinh lyc d6i v6i banh chit dong. Cu thé 13 néu ba qua danh hudng cua
tre ma sat thi:

- Cic lyc tren banh rang tru bi dong bing va nguoc chiéu timg doéi
voi cdc luc trén banh tru chi dong.

- Luc vong trén hai banh con bing nhau vé tri s6 va ngugc chiéu
nhung lyc huong tam trén banh con bi dong biang vé tri s6 va nguoc véi
chiéu ctia lyc doc truc trén banh c¢on chi dong, luc doc truc trén banh c¢on
bi dong bang vé tri $6 va nguoe véi chiéu cia luc huéng tdm cha banh
con chi dong.

- Lyc hudng tam trén banh vit va truc vit bing vé tri s6 va nguoc
chiéu nhau nhung luc vong trén banh vit bang vé tri s6 va nguoc véi
chiéu clia Iye doc truc trén true vit, luc doc truc trén banh vit bing vé tri
$0 va nguge véi chiéu clia luc vong trén truc vit.

€) V&i bo truyén dai va bo truyén xich, tri s6 clia luc F, tir banh dai
hodc dia xich téc dung 1én truc duge tinh theo (2.98) hoac (2.117), chiéu
cua cic lyc ndy huéng tir tam bénh dai (hoac dia xich) dang xét dén tam
banh kia. Tuy nhién khi dudng néi tam cic banh dai (hoac dia xich) chu
dong va bi dong tao véi phuong nim ngang mot géca thi can phan F,,
thanh hai thanh phén thing dimg va nim ngang sau day d¢ tinh todn v6i
chd ¥ 1a gé¢ @ dugc tinh tir chiéu duong ciia céc truc:

Fai= Fusina
Fxl:i = Frki cosa
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g) Riéng luc tir khOp ndi di ddng tdc dung lén truc co thé ¢6 chiéu
bat ky phu thudc vao sai s6 nglu nhién khi lap ghep ndi truc [1]. Tuy
nhién trong tinh todn cdn phai chon sao cho chiéu cta luc nay lam tang
ung suat va bién dang do céc luc tir chi ti€t mdy quay khdc giy nén trén
céc ti6t dién cha truc. Ching han, trudng hop bénh rang dugc lap 1én truc
tai vi tri bat ky trong khoang giita hai 0 thi luc F,, tir khdp ndi tdc dung
lén truc duoc chon nguge v&i chiéu cha lyc vong tir binh ring nay tac
dung lén truc.

5. Vé so dé truc, dat cac luc tdc dung lén truc, xdc dinh phan lyc va

momen udn (rong cic mat phang z0y, z0x va vé biu dé momen udn vi
momen xodn.

Dé mdy tinh thuc hién duge bude tinh ndly cdn lwu y nhimg diém sau:

a) Trude khi vé so dé truc, chi tiét quay va cdc luc cdn khoi tao d6
hoa;

b) D¢ loai trir cdc thanh phdn khéng phit hop trong phuong trinh tinh
todn momen cin soan thao cac Function rnéng Ching han dé tinh momen
udn tai mot tiét dién cta truc cén tinh lOng momen cua cic luc dat trudc
tiet dién dang xét va loai trir momen cua cdc luc dat sau ti€t dién do.
Mu6n vay hay sir dung ham "udn” sau day:

Function won ;
begin

If lcfj] - Ik[i] >= 0 then uon:=1 else won:= 0 ;
end ;

Ciing thé, d€ tinh momen xodn ta sir dung ham "xoin" sau day:
Function xoan
begin

If lcfj] - Ik[i] = O then xoan:=1 else xoan:= 0 ;
end ;

trong d6 Ic[j] - khodng céch tir géc dén tiét dién j dang xét; Ik[i} - khoang
céch tir goc dén diém dat luc i (xem hinh 3.1).
Khi d6 ¢6 thé tinh mémen udn theo chuadng trinh con dudi day vaéi:
sode ~ s6 diém chia trén chiéu dai truc;
solue — s6 luc tir cdc chi tiét quay tdc dung lén truc (duoc ddnh s6
theo thir tu tir 2 tro di);
muOfi], mul{j] —1an luot | gid tri cia mémen udn khi khong tinh va
¢6 tinh dén gid tri cia mémen udn do luc doc truc /ucafj] sinh ra;
matc : array[0..5] of real;
matd : array[0..n] of real;
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Procedure momenuon (luc fuca fl: matc; var muQ, mua, mul, mu, mut:matd};
var th, t0 : real;

begin lucf2] fif0} lucaf3] fif1]
for j:=0 to sodc do ‘ luc{3]
begin ? J i J i
i:=0;0):=0;th:=0: 2 0 3 —
while i<=soluc do lefil | fcfj]
hegin >
if i<=1 then k(2] Ik{3]
hegin j—
tucfil:=flfi] ; lucafi}:=0
end; Hinh 3.1: So dé tinh moémen uon

10:= t0+lucfif*(lclj]
= tkfifcuon + lucafif*r{i]*uon;
th:= th+lucali]*r{if*xoan;
end
muOfjl: =10 muafj}: = th;
mullj]: = muO{j] —mualj};
if abs(muOfj])> mud{j] then mufj]: = mu0{j]) else mufj]: = mul{j}):
end;
end;
c¢) Trudng hop truc dugc thiét ké dé quay 2 chiéu (s6 chiéu quay
bang 2), chiéu cta luc doc truc tir banh rang try, truc vit, banh vit cling
nhu chiéu cla luc doc truc va luc huéng tdm tir banh rang con rang
nghiéng VA rang cung tron tic dung Ién truc s& thay ddi, do d6 lam thay
d6i gia tri cia phan luc va biéu d6 momen uén. Vi vdy trong trudng hop
ndy cin tién hanh x4c dinh phan luc va v& bi€u d6 mémen udn img Vvdi
hai chiéu quay nguoc nhau 16i sir dung gid tri M,; Idn hon d€ xdc dinh
dudng kinh truc cling nhu 18y gid tri 16n hon cla phan lyc @ng voi hai
chiéu quay nguoc nhau trén méi 6 dé 1am cin ci chon 6 lan.

d) Dé v& biéu d6 momen udn vd moémen xoan hay dung bi€n phu
k&m theo bién diéu khién j tuong tr nhu khi vé cac dudng cong thay doi
bt ky. Chéng han, muén v& biéu dé moémen udn hodc momen xodn ké
cA trudng hop ¢6 budc nhay cha momen img véi ti€t dién thi j trén truc
k, ¢6 thé sir dung chuong trinh con duéi day véi cdc ky hiéu sau:

h3 — hé s6 dua vao dé biéu dién céc d6 thi mémen udn dimg, moémen

xodn theo truc y (iing véi s = 1) va mémen uén ngang theo
dudng phan gidc cha géc vuong (img véi s =2) 1

¢l, em — 1an luot 1a hé s6 ti 1& khi biéu dién khoang céch va momen;

xo — toa do ban diu cua x;

yo — tung do cta truc hoanh;

matl : array[0..4,0..n] of real;



ts, tsa, tsl — lan lugt 12 tri s6 cia mémen uén do luc ngang lucfk.ij,
luc doc {ucafk,i] va do tdng cha hai luc nay sinh ra.

Procedure vedothi(mau, s yo: integer; s, tsa, tsl: matl);
var h3,cm ; real; xx, rx, ry, xi, yl, Ich: array{0.. 4, 0.. 24] of integer;
begin :
h3:=sqri(s)*cmls;
Jor j:=0 to sodefk] do
begin
kgl =round(xo+clFichik ji):
rx{ K jl:=round(xx(k jl-(s-1)¥h3*ts{k j] )
Xk jl:=round(xxik jl-(s-1)*h3*tslfk j]);
rylk jl:=round(yo+h3*is{k jl).
vitkjl:=round(yo+h3*tsi{k jf);
end,;
setcolor(7);
line{g,yo,g+200.y0);
setcolor(10);
for j:=0 to sodc{k] do line(xx{k jl.yorx{kjl.ryfk.jl);
setcolor{mau);
for j:=0 to sodcfk]-1 do if tsafk j+1]=0 then
line(rxikjloyfkjlorxikj+1].ryfkj+1]) else
line(rx{kjjryfk jl Xtk j+ 1] ylfk j+1]);
for j:=0 to sodcfk] do if tsafk j]<>0 then
line(xt{k j] vl{kjlrxikjlryikjl):

end;

e) Sau khi két thic phdn d6 hoa vid muén ti€p tuc tinh todn cin
chuyén tir ch& do man hinh d6 hoa vé ché d¢ van ban nhd Iénh Textmode.

6. Tinh dudng kinh cdc doan truc theo (3.13), trén co s dé thiét ké
s0 bo két cau truc thoa min ba yéu cdu co ban: do bén, lap ghép va cong
nghé.

Khi thiét k€ két cdu truc cin dua vao dac diém két cdu cua cic chi
tiét quay, cu thé la:

- Truc vit thudng duogc-ché€ tao lién truc va do yéu ciu nang cao do
ciing thudng c6 dudng kinh kha 16n so v6i duong kinh truc, do dé can chi
y dén céc tiét dién chuyén ti€p tir chén ren truc vit dén truc, khong nén
c6 su chénh léch nhiéu vé hai dudng kinh nay.

- Céc banh rang I6n, banh vit, banh dai, dia xich thudng duoc ché tao
rdi roi ldp 16n truc, tuy nhién banh rang tru nho hodc banh rang cén nho
chi nén ché tao roi réi lap 1én truc néu khoang cich x tir ranh then dén
dudng kinh ddy rang banh rang du 1n, trdi lai néu x<2,5.m d6i véi banh
rang tru vd x £1,6.m, d6i v6i binh rang con thi nén ché tao banh rang
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lién truc.

- Trong céc truding hgp ché tao banh rang lién truc cdn luu ¥ chon vt
liéu truc va banh ring nhu nhau.

- Chon hé lap va kiéu Idp thich hop dé Idp céc chi tiét quay lén truc:
thudng lap cdc chi tiét quay lén truc theo hé 16 véi cip chinh xdc cta 16
thap hon mot béc so véi cap chinh xédc cha truc (thi du H7/ k6): ki€u lip
cua truc phu thude vao do 16n cia tai trong va yéu cau dam bao do déng
tam giira cdc chi ti€t quay va truc.

7. Tinh todn truc vé do bén moi bang cach sir dung céc cong thire
(3.14), (3.15) va (3.16) dé kiém nghiém hé s6 an toan cho mot s tiét
dién nguy hiém cia truc, trong dé bién do va gid tri trung binh cta iing
sudt udn va g sudt xodn duoc xic dinh nhu sau:

OCwy =M IW,. ;0,=0 khi truc quay (1 hoac 2 chiéu);

Ty = Toay =Ty I W, khi truc quay mot chiéu;

Ty =Ty (2Woy) ; 7, =0 khi truc quay hai chiéu;

trong do, vdi tryc tiét di¢n tron W, = 0,1 d,fj » We; =0,2 a',fj . Véi tiét dién
¢6 ranh then, W, va W, tinh theo cdc cong thitc trong bang 10.6 [2].

Ti€t dién nguy hi€m dugc hiéu [a nhitng tiét dién chiu mémen udn v
momen xodn I6n, tai d6 cé nhimg yéu t§ gay tap trung ng sudt lam giam
do bén moi cua tryc. Chon bao nhiéu tiét dién dé kiém nghiém hé s6 an
toan tuy thudc vao loai truc (truc vao, truc ra hay truc trung gian,...) va s@
luc {ng véi s6 chi ti€t quay lip trén truc. Do d6 chuong trinh con tinh hé
s6 an toan cin duge soan thdo sao cho c¢6 kha nang dimg hodc ti€p tuc
theo y muén.

Khi thuc hién budc tinh nay c6 thé xdy ra cdc tinh hudng sau:

a) Hé s6 an toan tai ti€t dién dang xét nhd hon tri s6 cho phép, tic 13
5;< [s], v6i [s] = 1,5+2,5. Trudng hop nay cé thé xir Iy theo cic hudng
sau day:

- Tim céc bién phdp gidm tap trung img sufit nhu dung dao phay dia
thay cho dao phay ngén dé€ gia cong rinh then, tang bén kinh géc luon
hodc dung cic bién phap ting bén bé mit truc.

- Tang dudng kinh truc va lap lai budc tinh nay cho dén khi thoa man
diéu kién s; > [s;]. Tuy nhién khi thay ddi duong kinh cita tiét dién dang
xét can quan tam dén cdc tiét dién bén canh nhim dam béo céc yéu céu
lap ghép va cong nghé ciing nhu dam bao khe hé can thiét giita cac doan
truc coa truc k dang xét véi cic chi tiét quay lap trén truc k-1.
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b) Hé s an toan tai tiét dién j ndo dé 16n hon nhiéu so véi tri s6 cho
phép, lic nay can xem xét tuong quan gita tiét dién dang xét véi céc tiét
dién khdc. Néu vi 1y do lip ghép hoic yéu ciu cong nghé ma dudng kinh
truc cua tiét dién dang xét phai 16n thi cin chap nhan ma khong xur 1y, trdi
lai c6 thé giam bét dudng kinh truc nay va lap lai phép tinh cho dén khi
nhan duoc hé s6 an toan ¢ thé chap nhan duoc.

8. Kiém nghiém dé bén dap cha then hodc rang then hoa theo cong
thirc
2T,

<
e lo, ] (3.17)

O,; =

trong dé

z — s6 rang then hoa, déi véi then z =1;

@ = 0,7+ 0,8 - hé s phan bd khong déu tai trong cho cdc rang then
hoa, ddi véi then ¢ =1;

A — dién tich chiéu, déi véi then A = 0,5 hl, vGi h — chiéu cao cia

then, tra theo dudng kinh tiét dién truc 1dp then (bang 9.la [2] d6i v6i
then bing va bang 9.2 [2] d6i vGi then ban nguyét);

1 — chiéu dai then, thudng ldy 1 =(0,8+09) 1 _;

[cr d] - Uing sudt dap cho phép, MPa, vdi mayo bang thép ldy ing
suat dap cho phép [o, ]=190; 100 va 50 MPa, {ing véi tai trong tinh, va
dap nhe va va dap nang.

9. K&t hop véi tinh todn 6 truot hodc 6 lan dé quyét dinh lan cudi két

cdu truc, khi cdn thi€t thi kiém nghiém truc vé qua tai, vé do cimg va dao
dong.

Trén hinh 3.2 13 lvu d6 thuat giai tinh truc vé do bén moi (kiém
nghiém truc vé€ hé sd an toan sau khi di ti€n hanh xong budc tinh thiét ké
truc), & dé sir dung mot s6 bién sau day:

Ik; - khoang céch tir g6¢ 0 dén céc ti€t dién j ;
ctl{j] — tiét dién truc j dugc ldp véi chi ti€t khdc nhau. Vi cic chi tiét
ldp lién quan dén tiét dién truc (c lap then hay khéng?) va viéc

chon chiéu dai may o cla cdc chi tiét 1dp nén cin quy udc ky
hiéu cti[j], chang han nhu:

ctl[j] =0: 6 lan; cti[j) = 1 : truc lién banh rang hoac truc vit;
ctl[j] = 2 : banh rang tru; ctl[j] =3 : banh ring con;

cti[j] =4 : banh vit; ctl[j] =5 : banh dai;

ctl[j] = 6 : dia xich; ctl[j] =7 : khép nbi .
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Hinh 3.2 : Luu do thudt gidi tinh truc vé do bén



st{j] — s6 then dugc diing d€ 14p chi ti€t quay [én tiét dién j cla truc;

[$],in — D& s6 an toan cho phép nhd nhét, [s] . =1,5+2;

[8] mae — 1€ 86 an toan cho phép I6n nht, [s] ., =2,5+3.

g — dugc gan gid tri tuong {ng v6i chénh léch gifta hai gia tri lién ti€p
cua dudng kinh tryc tieu chudn d6i véi bé mat truc 1ip chi tigt quay:

[0:105:11;11,5;12;13;14;15;16;17;18;19:20:21 ;22324 ;

25;26;28;30;32;34;36;38;40;42;45;48;50;52;55;60;63;

65;70:80;85;95;100;105;110;120:125: 130 ; 140 ; 150 ; 160;

Vi céc gid tri d tiéu chudn & trén, ¢6 thé chon q = 1; 2 hoac 3 d6i véi
cac dudng kinh truc tir 65 mm trd xudng. Riéng véi dudng kinh ngdng
tryc tir 20 mm tré 1én lap véi 6 lan, g l4y béing 5 dé trong ing véi dudng
kinh trong cla 6 tiéu chudn. -

¢ — cach, ding d€ xir Iy khi kiém nghiém hé 36 an toan khong dam
bao, tc Ia khi s; < [s],,, v6i ¢ = I: diing céc bién phdp két cdu vi cong
nghé d€ tang do bén moi cho truc, con ¢ = 2: ting dudng kinh truc tai tiét
dién dang xét (tdt nhién khi diing bién phdp nay phai quan tam dén dudng
kinh truc cta cdc tiét 1ién ké nhu da trinh bay & trén).

Can luu y ring s6 luong tiét dién truc cdn kiém nghiem vé& hé s& an
toan tuy thudc vao so do chiu luc va két cau cu thé cha truc duge thiét ké,
do dé trong luu d6 thuat gidi can gdn j=0; I;... tuong ting vdi s6 thi tu
cua ti€t dién cdn kiém nghiém. Nhu vay sau méi lan kiém nghiém xong
mot tiet dién cia tryc, néu ti€p tyc tinh thi lai gdn j cho tist dién méi, néu
khong thi chuyén qua bude thiét k& két cdu truc, bao gém viéc xdc dinh
lin cudi dudng kinh cla cdc tiét dién truc, chidu dai céc doan tryc 1,
chiéu dai mayo clia cdc chi tiét quay Im, va két c4u rinh then.

Ngoai ra d6i vdi tiét dién tryc ldp 6 lan, trén luu d6 thuat gidi c6 phén
tinh todn chon 6 ldn trudc khi quyét dinh lan cudi két cau truc.

3.2. XAY DUNG CHUOGNG TRINH TINH TOAN CHON O LAN

O truc ding dé d& tryc, giit cho truc ¢6 mot vi tri xdc dinh trong
khong gian, ti€p nhan tii trong va truyén dén bé mdy. Tuy theo ma st
trén beé mat ti€p xic gilta ngdng truc va 6 truc, ngudi ta phan ra: & truot
(ma sdt § day 1a ma sat trugt) vi 6 lan (ma sat & day 1a ma st lan). Trong
nén san sudt hién dai, viéc san xudt 8 lan dugc co khi hod va tu dong hod
rit cao. Tiéu chudn vé kich thudc & lan vA phuong phép chon 6 clia cic
nudc vé co ban Ia giéng nhau, chi khdc nhau vé& pham vi kich thuéc 8, s6
ching loai va gid tri clia cdc hé s8 thyc nghiém nhim x4c dinh kha ning
thi cua 6 [4, 6, 8, 13]. DuGi day trinh bay nhiing véin dé lién quan dén viéc
xay dung chuong trinh tinh todn lya chon 6 1an trén co & sir dung céc
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ngudn tai liéu va tieu chudn 6 lan ciia Nga.
3.2.1. Chi tiéu chon & lan va céc cong thire tinh toan

& 1an 1a mot chi tiét tieu chudn, khi thi€t k€ may chi tién hanh tinh
todn nham chon dugc loai 6 va kich thude 6 lan thich hop dé dung. V6i 6
lan 1am viéc 1au dai, chiu tai trong va s6 vong quay trung binh trd Ién,
tré¢c rd bé mat cdc vong & va con lan la dang hong chi yéu, vi vay chi tieu
tinh todn lya chon & lan lam viéc trong diéu kién ndy |2 khd ndng tdi
dong. V6i 6 lan chiu tai trong I6n, quay cham hodc Khong quay thi bién
dang du 16p bé mat [a dang hong nguy hiém nhdt, do d6 khd ndng tdi tinh
dugc dung 1am can ci dé chon 6 cho trudng hgp nay déng thai con dung
kha nang tai tinh dé kiém nghiém do bén inh cho cic 8 1an da dugc chon
theo kha ning tai dong.

Dit liéu tinh todn & 1an bao gém: tai trong, 6 vong quay, duong kinh
ngdng truc va diéu Kién lam viéc chia 6. S6 vong quay cha 6 dugc dung
[am can ct dé quyét dinh phuong dn tinh toén lya chon 6 lan:

- Véin > 10 vg/ph : chon 8 theo kha néng tai dong;

-Véin< 1 vg/ph :chon 8 theo kha néng tai tinh;

_V6i 1< n< 10 vg/ph ldy n = 10 vg/ph va ti€n hanh chon & theo kha
nang tai dong.

Chon & lan theo kha nang tai dong gom céc ndi dung chinh sau day:

. Chon loai 6 lan.

2. Chon so bd kich thudc 6.

3. Kiém nghiém & vé kha nang tai dong.

4. Kiém nghiém 8 vé kha nang tai tinh.

Ciic cong thic dung trong tinh todn & lan ghi trong bang 3.3
3.2.2. Nhirng vén dé cin luwu ¥ khi xay dung phdn mém chon 6 lan

1. Khi 1ap trinh chon 6 lan cdn sit dung céc ky hi¢u sau day theo
TCVN 3776 - 83: ' :

- Loai6:0—68bidgmotday; 1 -8Dbiddlong cdu hai day;
2 — 4 dita tru ngén d&; 3 — & diia 43 long cdu hai day;

4 —§ kim; 5 — & diia tru x0an;
6 — & bi dd ~ chan; 7 -6 diacon; 8- 06 bichan;
- C3é: 2;5-cd nhe; 3:6 - c§ trung; 4 —cd nang;

1;7 - ¢& dic biét nhe; 8;9—c& siéu nhe;
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Bdng 3.3: Cdc cong thicc ditng trong tinh todn 6 ldn

Ne
Tén thong s6 Céng thiic tinh, bdng cong
thitc
Kha nang tai dong tinh todn C, =0L'" (3.18)
Tubi tho (triéu vong) C =0.L'"" (3.19)
Tubi tho (gid) L=60.10"nL, (3.20)
3i L, tinh bi 10
Tai trong quy wdc d6i véi : YOI Le IR DRNE 81
O bi dd, 43 - chan va diacon | O = (XVF. +YF)K K, (3.21)
O chan - dd Q = (XF, +YF,)K K, (3.22)
C? chan Q=FK,K, (3.23)
O diia tru ngan 4 Q=VF.K K, (3.24)
2
O d& - chan kép Q0 =(05XVF. +YF )K,K, (3.25)
Tai trong twong duong 0, = "\’/ Z(0L)/ ZL, (3.26)
Hé sa tai trong hudng tam X —bing 11.4 [2]
Hé s0 tai trong doc truc Y —bang 11.4 (2]
Luc doc truc do lue huéng
tam sinh ra trong:
O bi dd — chan F,=cF, véij=0:1 (3.27)
O dia con in = 0,8381::7 (3.28)
Hé s6 thuc nghiém e —bing 11.4 2]
He s dac tinh tai trong K, - bang 11.3 [2]
Hé s6 anh hudng cla nhiét do:
Khi t trong 8 t=105° +250° | K, =(108+0,41)/150 (3.29)
Khittrong 8 1< 105° K, =1
Luc doc truc tdng tac dung F, =F, tF, (3.30)
vao 6 43 - chan (khij=0:k=I; khij=1:k=0)
Khé nang tai tinh déi v6i :
O d& va 6 4 - chan 0,=X,F.+Y,F, (3.31)
nhung Q, = F,
0 chan va chan - do O =F -23F, ga (3.32)

vdi X, , Y, - bang 11.5 {2]
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Ngoai ra ddi v6i 6 bi d3 - chan diing thém céc con s6 ky hiéu kiu 6:
36 : 6 bi d& ~ chan c6 géc tiép xidc 12°;
46 : 0 bi &~ chan ¢6 géc tiep xdc 26"
66 : 6 bi 3 — chan c6 géc tiep xic 36",

- Cdc y€u t0 kich thude nhu dudng kinh trong d, duong kinh ngoai D,
chi€u rong 6,... ciing nhu kha ning tai déng C va kha ning tai tinh C,
twong (g véi moi loai 6, ¢ & va kiéu & cho trong cdc bang & lan (xem
bang P2.7 dén 2.14 [2)).

2. Tdi trong 1a mot trong s6 dir liéu ddu vio cha chuong trinh tinh
todn 6 lan. Luc huéng tam tic dung lén & chinh [a phan luc tai cdc 6 duoc
xac dinh khi tinh truc. N6 phy thudc vio mémen xodn, cdc luc tap trung
tir cdc chi ti€t quay téc dung Ién truc va vao chiéu quay cia truc.

Cén luu ¥ ring khi diing néi true di dong, cic phan luc huéng tim
nay da dugc xdc dinh theo chiéu clia lyc téc dung tir néi truc F, lam
tang mémen udn tai ti€t dién nguy hiém nhung lai 1Am giam tri s6 cta
phan lyc tai 6 dat gdn ndi truc. Vi vay cén theo chiéu ngugc vai chiéu cla
Fy khi tinh truc d€ xédc dinh lai phin lyc cta 6 dat gan néi truc, nhu the s
nhan duoc tri s¢ 16n hon. Tréi lai, gid tri 16n hon clia luc huéng tam tai 8
thir hai lai chinh 12 gi4 tri cia phan lyc tai 6 d6 khi tinh truc. N6i cich
khic cdn xudt phat tir cdc chiéu ngugc nhau clia F, d€ tim ra phan luc 16n
hon tai hai géi, phuc vu tinh toén chon 8,

Luc doc truc ngoai F, 12 tdng clia céc luc doc true tir csc chi tiét quay
tic dung Ién tryc. Céc luc doc truc nay phu thude vao chiéu quay cla
truc (cung chi€u kim déng hé hoic nguge lai), trong tinh todn ciing cdn
duge xdc dinh theo chiéu quay ndo gay nén phan luc I6n hon tai céc 8. Tri
s6 cia F,, dugc cho trong phén dir lieu ddu vao phai kém theo dau (lay
ddu + néu F,, hudng theo chiéu duong tir trii qua phéi ctia truc z, nguoc
lai: 14y ddu ), diéu ndy 1a cdn thiét vi né lién quan dén viéc xac dinh luc
doc truc F,, va F,; tdc dung vao 6 0 va 8 1 (xem cong thiic 3.30).

3. Co s& d€ chon loai 6 lan 1a dac diém 1am viec cia &, thé hién & kha
nang ti€p nhan tai trong 16n hay nho, chiv dugc tai trong huéng tam F, |
tai trong doc truc F, hay ca hai, do cing va gid thanh 6, kha nang quay
nhanh cling nhu yéu cdu don gidn vé két cau va ché tao goi d& 6 lan.
Nhin chung nhd céc con lan va vdng 8 ¢6 dién tich ti€p xdc 16n hon, &
diia chiu dugc tai trong 16n hon ( do dé khi ciing kich thuée, C va C, cua
6 diia 16n hon), chiu va dap t6t hon nhimg kha niang quay nhanh kém hon.

Trong tinh todn c6 thé dua vio ti s6 ctia luc doc truc v luc hudng tam
tac dung vao §

g=F/F (3.33)



dé chon loai &:

a) Khi F,/ F, £ 0,3 va khong yéu cau nang cao d6 cing va cd dinh
chinh xéc vi tri & theo phuong doc truc thi vu tién ding & bi dd mot day
d€ c6 két cdu don gian nhat, gia thanh ré nhat.

by Khi F,/ F, > 0,3 diing 8 d& — chan, cho tdi khi F,/ F, < 1.5 thi nén
diing & bi d& — chan ¢6 géc ti€p xtic @ 1én hon khi F, 16n hon (& =127
26" va 36”). Khi F,/F, > 1,5 nén dung 6 diia con.

c¢) Tuy nhién ngay ca khi F,/ F, nho nhung yéu ciu cao vé d6 ciing
vin nén ding & diia con vi 6 ndy dit hon khong nhiéu so véi 6 bi d§ mot
ddy nhumg cé do cig cao hon, lap ghép va diéu chinh 6 theo phuong doc
truc thuan loi hon. Ngoai ra, viéc chon loai 6 cdn duge gan vdi phuong
phdp cd dinh 8, v6i chi ¥ ring chi ¢6 ¢ ¢’ dinh méi ti€p nhan tai trong
doc truc, mat khdc chi cé thé ding : 6 bi d& mot day, 6 bi 43 1dong cau hai
ddy va é diia tru ngin dd 1am & 1y dong.

Nhu vay khi soan thdo chuong trinh con dé chon loai & lan ¢6 thé sir
dung mot trong hai phuong phép: dua vao ti s6 F,/ F, (phuong én 1) va ty
chon (phuong 4n 2). Luu dé thuat gidi chon loai 6 lan thé hién trén hinh
3.3, trong d6 d6i véi & bi d& — chan con chon thém kiéu 6.

/ Fr;,d, Fat @ S| Gan loai 8

b
b
g2(3.33) g<0,3 loaio=0 P
S
: b b
< kicu=36 £<0,7 . 1.5 loaio =7 +—p
S
: b
4— Kicu=46 g<l
S
Kieu=66 L.T. loaio = 6 _/W_

Hinh 3.3: Luu dé thudt gidi chon loai 6 ldn
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4, Trude khi ti€n hanh tinh todn chon kich thudc & lan con phai
quyét dinh phuong dn bd tri 6 trén hai g6i O va 1. C6 thé chon mét trong
ba phuong 4an sau day:

pa =1 : ding & cung loai va cing dudng kinh ngdng truc trén hai géi;

pa =2 : dung 6 kép, tific 12 bd tri hai 6 trén mot g6i con trén gdi kia
bé tri mot o;

pa =3 : dung 6 ¢6 dudng kinh ngdng truc khéc nhau trén hai gai.

Thong thudng nén dung phuong 4n 1 vi nhu thé ché€ tao truc va ldp
ghép 8 1én truc s& thuén lgi hon, trr trudng hop do yéu cau két cdu phai
ché tao hai dudng kinh ngdng truc khiac nhau, khi dé dung phuong dn 3.
Phuong 4n 2 duge sir dung khi cdn ¢ dinh mét dau truc vé ¢ hai phia,
con ddu kia cho phép truc di chuyén tr do vé ca hai phia ing véi cic
trudng hop: truc dai, luc doc truc 16n hodc dan nd vi nhiét nhiéu do nhiét
d6 lam viéc cao (thi du & clia truc vit). Khi diung phuong én 1, kich thude
d diing cho ca hai gdi dugc chon theo g6i chiu luc 16n hon, con & phuong
an 2 va 3 s& ti€n hanh chon kich thuée é cho timg goi.

5. Chon & lan theo kha néng tai dong theo cic bude sau day:

a) Chon so bd ¢ 8 va dua vao dudng kinh ngdng truc dé tra kich
thuée 8, C va C, trong cdc bang 6 1an (bang P2.7 dén P2.14 [2]).

b) Tra hé s6 thuc nghiém e: V&i mdi loai & chi c6 mot gid tri clia e
(bing 11. 4 [2]), trir  bi 45 mot ddy va 8 bi dd —chan véi goc ti€p
xic @ =12° c6 moét loat gid tri cua e, do d6 cdn xac dinh ti s6
iF, / C, v6i i—s6 ddy bi va dua vao iF, / C, d€ tra h¢ sé e.

¢) Xdc dinh tai trong doc truc:

D6i v6i 6 bi dd mot ddy, & bi d& long cdu hai ddy va 6 diia dd long
cu hai ddy, tai trong doc truc l1a luc doc ngoai téng F,.. Mot trong hai 6
sé chiu F, khi chiéu cta luc ndy huéng vao 6 d6.

P6i v6i 6 4o — chin tién hanh nhu sau:

~Tinh F, theo (3.27) d6i véi 6 bi d& — chan hoac theo (3.28) d6i Vi
& diia con, v6i j = 1; 2.

— Tir cong thitc (3. 30):
Zsz o Fslc iFu{

c6 thé nhan duge hai cong thic xdc dinh téng luc doc truc Fd, va Fd, tic
dung vao 8 0 va & 1 v6i mot dau duy nhat ding chung cho so d6 b6 tri 6
theo kiéu chir O (hinh 3.4a) hodc chir X (hinh 3.4b):

Fd,=F, +iF, (3. 34 a)
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Fd,=F,-iF, (3.34 b)

trong d6 i =— 1 khi b8 tri 6 theo so dé 1 (chit O - hinh 3.4a) va i = 1 khi
b tri 6 theo so dé 2 (chit X - hinh 3.4b). Chi ring F, & hinh 3.4a ldy
dau (+), con F, ¢ hinh 3. 4b lay dau (). Cach sir dung bién i kém theo
dau ro rang rat thuan lgi cho viéc soan thao chuong trinh con xdc dinh
lue doc truc tic dung vao 6 d& — chin trén hai géi da.

Fro E, Fo F,
Ll;s() Ful Fsl' =£ Fsa :i Fal F.\I
e T % ™

a) b)

Hinh 3.4: So do bo'tri 6 do — chan

— So sanh Fd, véi F, néu Fd, < F, thi 14y F, =F, , nguoc lai, ldy
F,=Fd,.

~ Xéc dinh hé sd tai trong huéng tam X va hé s6 tdi trong doc truc Y:
vdi 6 bi do mot didy va tit ca cdc loai & dF—chin mot diy khi
F,/(VE)<ethiX=1vAY=0khi F,/(VF)>e, traX vd Y trong
bang 11.4 [2].

d) Tinh téi trong quy udc Q tic dung vao timg & theo mot trong céc
cong thic tir (3.21) dén (3.25) tuy thuoc loai 6 va két cdu gbi d& ing véi
tai trong ngoai 12 ti trong tinh. Trudng hop 8 chiu tai trong dong thi sau
khi x4c dinh dugc Q, va Q,’, chon gid tri 16n hon dé€ tinh tai trong twong
duong Qg theo (3.26) va ding né dé tinh kha ning tai dong tinh todn cha
8 1an theo phuong 4n 1 (hai 6 ciing loai v cing dudng kinh ngdng truc).
Véi phuong 4n 2 va 3 cn tinh ca Qg va Q;,.

e) X4c dinh kha niing tai dong tinh todn: khi 8 chiu tai trong tinh, C,
dugc tinh theo (3.18) vé4i Q 1a gid tri 16n hon trong hai gid tri Q, va Q,, L
[ thdi han sir dung tinh bang triéu vbng quay, tinh theo (3.20). Truong
hop 6 chiu tai trong thay déi, truéc hét sit dung cong thiic (3.26) dé tinh
Qg theo gia tri I6n hon trong hai gié tri Q, va Q, ing vdi tai trong tinh,
sau dé tinh C, theo cong thitc (3.19).

g) Kiém nghiém kha nang tai dong cha & lan: v6i dudng kinh trong
cla 6 biing dudng kinh ngdng truc va biét kha ning tai déng C clia 8 ng
vGi loai 6, c& & va kiéu & (trong cdc bing tir P2.7 dén P2.14 [2]), 6 da
chon dam bao dugc kha ning tai dong néu dam bao diéu kién:

CLe (3. 35)
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Trudng hop diéu kién (3.35) dugc thoa mén, tién hanh tra kich thuge
0 tan gém: dudng kinh ngoai D, chiéu rong & b, ban kinh géc luon, v.v. ..
Tréi lai néu diéu kién (3. 35) khong duoc thuc hién, tdc 13 c6 thé roi vio
mot trong hai kha nang sau:

- V@i duding kinh trong ciia 6 bang dudng kinh ngdng truc ma C, > C,
lic ndy c6 thé xir Iy theo may huéng sau day:

+ Chon ¢& 6 |6n hon khi d6 C s& ting 1én;

+ Tang dudng kinh ngdng truc (va twong vmg thay déi duong kinh
cdc doan truc khdc) néu két cdu cho phép (ching han khéng gay nén su
va cham gilta bdnh rang lip trén truc truée véi truc dang xét do dudng
kinh tang 1én);

+ Dung loai 6 khdc, ching han ding 8 diia thay d bi néu s& vong
quay cua truc khéng qud 16n;

+ Gidm thoi han sitdung 8 cho dén ky dai tu hodc trung tu may sé
thay 6, ldc ndy s& gidam duoc C, .

- C, nh6 hon nhiéu so véi C nhung khong thé xir 1y bang céch giam
dudng Kinh ngdng truc vi né duge xédc dinh tir do bén mdi ciia truc hoac
do yéu cdu thuan tién trong lap ghép. Bién phdp xir Iy & day la ding 6 c&
nhe hon hodc dung & bi thay 6 diia.

6. Kiém nghiém kha nang tai tinh cla 6: 8 da chon theo kha nang tai
dong s€ bao dam duoc kha nang tai tinh néu thoa min diéu kién sau day:

Q= G (3.36)

trong dé6 Q, duoc tinh theo (3.31) d6i véi 6 d& va 6 dd — chian hoac theo
(3.32) d6i véi 6 chan va & chan - d&.

3.3. XAY DUNG CHUONG TRINH TiNH TOAN THIET KE
O TRUGT

3.3.1. Chi tiéu va céc buéc tinh toan é trugt

Dit li¢u tinh todn & truot bao gém: tai trong (chinh 12 phan luc F, trén
g6i d0, dugc xdc dinh khi tinh truc), s6 vong quay, dudng kinh ngdng
truc va nhiét d6 diu & cira vao (miéng 18 cho ddu). D€ tranh cic dang
hoéng mon, dinh va moi 16 16p bé mat 16t &, thudng ti€n hanh tinh todn,
lva chon céc thong s6 ddm bao cho 6 1am viéc trong ché do boi tron ma
sdt udt. Tuy nhién khong phai lic nao ciing tao dugc diéu kién dé 6 1am
viéc trong ch€ do ma sét udt, hon nita du 8 1am viéc & ché do boi tron ma
sat u6t nhung khi md mdy, dimg va déng mdy vdn xay ra ma sit nita uét,
do d6 con phai tinh & theo 4p sudt p va tich sé pv.
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Cac cong thic tinh todn 6 trugt cho trong bang 3.4.

Bdng 3.4. Cdc cong thitc tinh todn thiét ké 6 truot

Th 4
ong sé Cong thitc tinh Bzl
Van toc vong,m/s v = rdn/60000 (3.37)
Do ho twong d6i v = 0,810V (3.38)
Chiéu day 6t 6, mm 8 =(0,035+0, 05)d + 2,5 mm (3.39)
Ap suat, MPa p =F, /Al.d) <[p) (3.40)
Tich s6 pv, MPa. m/s pv = Fn/(191001) < [pv] (3.41)
trong dé
[p] va [pv] - tra bang 12.1{2]
Hé s6 kha nang tai G= WZ/(DCO) = (3.42)
la &
cHa trong dé ® =nn/30
p — d6 nhét dong luc cua déu, cP,
tra bang 12.2[2]
Chiéu day nho nhat Bin = 0,55, (1-%) (3.43)
cua IGp ddu boi tron .
Hé s6 an toan s=hn, (R,+R,)2[s]=2,5 (3.44)
Chénh l¢ch gilra At = fF,v/1000[(CyQ+Knd)) (3.45)
nhiétddorat, 46 i ddu ch
va nhiét 6 vao t, trong d6 Q — lwu lugng ddu chay qua

8 , duge xdc dinh tir ti s6 Q/(ywld?)
theo y val/d - hinh 12.2{2]

C - nhiét dung riéng cta ddu ,
C=1,7+2,1KJ/(kg °C)
¥ — kh6i lugng riéng cla diu
¥ = 850 + 900 kg/m’
Kr — hé s6 thoat nhiét,
' KT - (0904+0’08) kw/(r“2 *C )

Tinh todn 6 trugt dugce tién hanh theo cdc budc sau day:




1) Chon vat liéu 16t 6, tir 6 xdc dinh dugc [p] va [pv] (bing
11.2[2)).

2) Chon céc thong s6 cua 8, bao gém:
- Ti s6 I/d = 0,5+0,9. Biét d tir 46 xdc dinh dugc chiéu dai 16t ol
- Chon d06 hér tuong d6i y theo cong thic thyc nghiém (3.38);
- Chon loai ddu (bang12.2[2]), tir d6 tra dugc do nhét dong luc u.
3) Kiém nghiém p va tich s6 pv.
4) Tinh & trugt boi tron ma sat udt:
- Tinh hé s6 kha nang tai cia 6 Cg theo (3.42) r6i dya vao C; va
I/d dé tra ra d6 leéch tam twong ddi y theo bang 12.3{2] ;
- Tinh chidu day nho nhat cha 16p ddu boi tron h,,, theo (3.43);

- Chon do nhém bé mit 16t  va ngdng tryc, suy ra chiéu cao mdp
mo trung binh ciia bé mat ngdng truc va 16t 6 R, va R, , tr do6
xdc dinh duoc hé s6 an toan dam béo cho 6 tam viéc trong ché
d6 ma sét udt.

5) Chon phuong phap boi tron va tinh kiém nghiém 6 trugt vé nhiét.

3.3.2. Nhimg diém can luu y khi xay dumg phan mém tinh todn
6 truot

1) Khéc véi 6 1an, & d6 vong trong clia 8 dugc lap véi ngdng truc theo
céc kiéu 13p trung gian c6 do doi, 16t & trong & truot dugc 1ap ¢6 do ho vén
ngdng truc. DO hd nay 6 vai trd hét sc quan trong trong viéc hinh thanh
' ché do boi tron ma sit uét va dam bao kha nang téi clia 6 trugt. Sau khi
tinh duoc do hé twong d6i y theo cong thic thyc nghi¢ém (3.38), s& tinh
duge d6 hd S = wd, dua vao S chon kiéu lép (xem bang P4.1 (2] va
P4.2 [2]) s& tra duoc 0 hd 16n nhét S, va d6 hd nhd nhdt S, biét S,...
va S, s& xdc dinh duogc 40 hd trung binh S, va 4o hd tuong d6i y = S,/d
vi y duge diing 1am can ci dé tinh kha nang téi chia 8 truot.
2) Khi tinh 8 truot, ngudi ta tién hanh lya chon céc thong s6 két ciu

(ti s6 1/d, do hé twong d6i ), thong s6 cong nghe (phuong phip gia cong
dat 46 nhém Ry, R;,)"” v chon d0 nhét pu cla ddu boi tron 8, t d6 tién

) Ching han, d6i v6i ngdng truc, khi tién tinh c6 thé dat 40 nham Ry= 6,3+ 1.6um,
khi mai dat 406 nhdm R,,= 3,2 +0,4 pm, con khi ddnh bong: R,= 6,3+ 1,6 um; d6i vGi
161 &, khi chudt hoac doa c6 thé dat do nhdm Ry, = 10+ 1,6 um cdn khi tién trong c6 thé
dat R, =63+ 1.6 pm.
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hanh kiém nghiém diéu kién boi tron ma sét uét (3.44). Trudng hop diéu
kién (3.44) dugc thod min, c6 nghia la véi céc théng s6 da chon, 6 truot
lam viéc trong ché& d6 boi tron ma sdt uét.

3) Tuy nhién khi kiém nghiém diéu kién (3.44) c6 thé xay ra hai kha
nang: '

a) s < [s], tic 14 véi cdc thong s6 da chon, khéng dam bao ché€ do boi
tron ma sat uét cho d. Lic ndy c6 thé st dung 1énh lua chon case véi céc
cich (c) sau day:

- ¢ = 1 : chon phuong phap gia cong 1am giam d6 nham bé mat;
- ¢ =2: chon diu ¢6 d¢ nhét p I6n hon;

- ¢=3: giam do ho tuong déi v;

- ¢=4:tang ti s6 1/d,

v&i chi ¥ ring céc cdch 2, 3 va 4 déu nhdm gidm do léch tam tuong d6i ¥,
nh& d6 c6 thé tang dugce h,,, titc 12 tang duge s, con hai phuong 4n 3 va 4
phu thudc vao kha nang thiét bi va cong nghé clia co s& ch€ tao.

b) s >> [s]: trudng hop'ndy cdn dp dung cic bién phip xir Iy nguge
v&i hudng xir ly & truong hop a).



Chuong 4

XAY DUNG CHUONG TRINH THIET KE
HE DAN PONG CO KHi

Trong cdc thiét bi va diy chuyén céng nghé sit dung nhiéu hé din
dong co khi, bao gdm céc loai hop giam tdc khdc nhau, truyén dong dai,
truyén dong xich va khdp néi. Cac hé din dong co khi nay duge dung dé
truyén co nang tir ddng co dén cic bd phan lam viéc cua mdy va céc thiét
bi cong nghiép. |

Dit liéu thiét k& hé ddn dong co khi thuong la: so d6 cha hé dan dong
va so dd tai trong, cong suit P,, va s6 vong quay n,, cGa truc lam viéc
(hodc luc kéo F va van téc vong v cua truc lam viéc); dudng kinh (tang
quay, thung tron,...) 1ap trén truc 1am viéc hoac budc xich p va s6 rang dia
xich nho z, cua xich tai, dic tinh tai trong, ché d¢ 1am viéc va thoi han sir
dung.

4.1. NOI DUNG TINH TOAN THIET KE

Thiét k& hé din dong co khi bao gém cac ndi dung sau day:

I. Tinh todn dong hoc, chon dong co dién va phéan phdi ti s truyén
cua hé cho céc cdp.

2. Tinh toén thiét k€ cdc bo truyén.

3. Tinh to4n thiét k€ truc va chon & lan hoic thiét k& & truot.

4, Tinh todn cic y&u t6 clia vo hop giam téc va thiét k&€ hop.

5. Tinh todn thiét k€ khung va bé may.

6. Thiét k€& ban vé chung toan he'th(’jng.

7. Lap thuyét minh, hudng din sir dung, ché d6 van hanh va bdo
dudng thiét bi.

Nhu viy ngodi phén tinh todn thiét k€ cdc bo truyén duoc b6 tri & bén
trong ho#ic & ngoai hop, thiét k€ truc va chon 8 di trinh bay & céc chuong
2 va 3, & diy cOn phai tién hanh tinh todn chon dong co dién va phan phéi
ti s6 truyén cha hé cho cdc cap, tinh todn cdc yéu td cha vo hop giam tdc,
khung va bé may; phdn con lai lién quan dén van dé thi€t k& tu dong cic
ban vé ky thuat.
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4.2. NHONG VAN BE CAN LUU Y KHI LAP TRINH TiNH TOAN
THIET KE HE DAN PONG CO KHI

4.2.1. Chon s¢ d6 dong

Nhu da biét, dé din dong mot thiét bi hoac moét day chuyén cong
nghé c6 thé sir dung nhiéu phuong dn din dong, mdi mot phuong an s€ 12
tién dé cho tinh todn dong hoc va phan phéi ti s truyén cia hé cho cic
cap, dong thoi lién quan chat ché dén khudn Khé, kich thude va két cau
cua hé.Vi vay, néu trong dit liéu thi€t k&€ khong cho so d6 cua hé dan
dong cén thiét ké thi viéc ddu tién can ti€n hanh la chon so d6 dong, sir
dung cédc loai hop giam t0c¢ khéic nhau véi s6 cép truyén dong khac nhau
va sir dung cédc phuong 4n khic nhau dé€ n6i ghép cac truc cia hop giam
toc voi dong co dién va co ciu chap hanh.

Mudn chon dugc mot so dé dong thich hop dé dung, mot mat can
dva vao dir liéu thi€t k€ (cong sudt, van téc,v.v...), mit khic cin nam
vilng dic diém lam viéc cua céc loai truyén dong (kha nang tdi, ti s6
truyén, kha ning cong nghé, do tin cay lam viéc,...) cling nhu vu nhuge
diém va pham vi sir dung cla céc loai hop giam téc.

4.2.2. X4c dinh tai trong tac dung vao cic bo phan may va
chi tiét may

Nhu da biét, tai trong cho truée la luc kéo F trén bang tdi, xich tai,
v.v... N6 ¢6 thé 13 tai trong tinh (khong thay déi) hodc tai trong thay d6i
theo mot so dd tdi xdc dinh. Tir tdi trong nay va van t6c v s& xdc dinh
dugc cong sudt 16n nhét trong chu trinh 1am viéc cba hé din dong:

P, =Fv/I000 kW 4.1)
trong d6 F tinh bing N va v tinh bing m/s.

S& vong quay trén truc lam viéc n,, dugc xéc dinh theo vén téc l1am
viéc clia bang 1ai:

n, = 6.10* v/(nd) vg/ph 4.2)
hoéc xich tai:
n, = 6.10° v/(zp)  vg/ph 4.3)

trong d6 d - dudng kinh cia tang quay, mm; p — budc xich tai, mm; z - s6
rang cua dia xich tai chi dong.

Cung véi s6 vong quay n,, , cong sudt P, tinh theo (4.1) dugc dung
lam cin ci& d€ tinh todn dong hoc cho hé din dong ciing nhu d€ xéc dinh
cong sudt vA moémen xoén tac dung 1én céc truc trong hé. Con dac tinh
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thay déi clia tai trong sé duge tinh dén khi tién hanh tinh todn khd nang tai cua
cic chi ti€t may (banh ring, truc vit - bdnh vit, 6 1an) hoic bo phan may
(dong co dién).

4.2.3. Chon dong co dién

Nh&r ¢6 nhiéu vu diém nhu: két cdu don gidn, gid thanh ha, c6 thé
méc truc tiép vao ludi dién ba pha, dé bao quan, lam viéc tin cdy nén
dong cd ba pha khong déng bo kiéu roto ngin mach thuong duge sir dung
dé din dong céc thiét bi co khi 1am viéc lau dai. Khi chon loai va kich
thuée dong co nay, cdn biét cong sudt cin thi€t va s6 vong quay dong b
(s& vong quay khi khong tai) cha dong co.

Cong sudt cin thiét trén truc dong co dién duogc xdc dinh theo cong
thuc sau:

By =88,11 (4.4)
trong d6 P,, xdc dinh theo (4.1),
B=AX(P,/P)t, /34, (4.5)
i=l

v6i 77, - hiéu sudt clia cdc bd truyén va céc cap 6 trong hé din dong (bang
2.3 [2]); P, , t, — cOng sudt va thdi gian 1am viéc tng véi ché do i; P, -
cong sudt 16n nhét trong cdc cong suft tic dung lau dai trén truc médy
cOng téc. RS rang rang véi tai trong tinh, f=1.

S6 vong quay ddng bo clia dong co dwge xdc dinh khi dong co chay
khong tai theo cong thic:

trong d6 f - tdn s& clia ddng dién xoay chiéu, 1/s; p — s6 doi cyc.

Thudng hay sir dung f =50 1/s , do d6 s6 vdng quay dong bo cia
dong co sé 1a 3000; 1500; 1000; 750 vg/ph; v.v... tuong tng vi s6 doi
cuc p=1;2;3;4;v.v... R rang ring khi s6 vong quay déng b0 ciia
dong co cang tang thi s6 d6i cyc cang gidm, do d6 khuon khd, kich thudc,
khéi luong va gid thanh dong co cang giam, trong khi d6 hé s6 cong suat
(cos@) va hiéu sudt cang tang. Vi vdy ngudi sit dung mong mudn chon
dong co ¢6 s6 vOng quay cao.

Tuy nhién néu van t6c lam viéc thdp ma sit dung dong cd vdi sO
vong quay cao (s6 doi cuc it) s& phai gidm tdc nhiéu 1dn hon, ic 12 phai
sit dung hé din dong véi ti s6 truyén I16n hon, dén dén kich thu6c va gid
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thanh céc bd truyén tang lén. Vi vay trong thi€t k€ can phdi hop hai yéu
t6 vira néu, dong thdi cdn can cif vao so dé clia hé din dong dé chon s6
vong quay thich hgp cho dong co.

Nhu vay c6 thé xdc dinh s6 vong quay so bd cla dong co theo cong

thirc sau:
n
N =Ny H” i

vGi u; — ti 86 truyén clia cdc bo truyén trong hé n cdp, chon theo bang 2.4

(2].

Tir s6 vong quay so bd cla dong co s& suy ra s§ doi cuc p cua dong
ca dugce su dung.,

Sau khi chon dugc loai dong co (Viét — Hung: bang P1.1[2], Dién
co Ha Noi: bang P1.2[2] hay dong co clia Nga: bang P1.3 [2]), dua vao
cOng sudt cin thi€t va s6 doi cuc p dugc gén sé tra dugce nhan dong co tir
cac File dit licu trén dia véi céc thong s6 co ban gém cong sut, s6 w‘)ng
quay ng, hiéu sudt va khéi luong dong co. Buong kinh truc dong co va
cdc kich thuée lip dat cia dong co dugc tra trong cic bang P1.4[2];
P1.5[2]; P1.6[2] hoac P1.7[2] tuy thudc vao loai dong co va phuong phip
lap dit dong co, phit hgp vé6i hé dan dong.

4.2.4. Tinh ti s6 truyén cia hé u, va phan phéi u, cho cic cap

Tir s6 vong quay dong co n, va sé vong quay cua truc lam viéc n,,
xdc dinh dugc ti s6 truyén cla hé

ut = ndc/ nlv
Tur u, sau khi chon ti s6 truyén cla b truyén dai u, hoic ti s& truyén
cia bo truyén xich u, (xem bang 2.4 [2]) s& x4c dinh duoc ti s6 truyén
cua hop giam t6c
u,=u/u,
trong d6 u,— ti s6 truyén chia bo truyén ngoéu hép ( u, = u, hoac u,=u,).
Chd y rang dudng kinh cdc banh dai cta bo truyen ddl la nhlmg glé tri

tiéu chuan, do dé d€ tranh cho sai léch cla ti s& truyén khong qud 16n nén

chon u, theo day s6 sau (tuvong Ung véi day duong kinh banh dai tiéu
chudn):

2:224:25:28:315:356:4:5:6

Tuong tu nhu vay, déi véi bd truyén truc vit, vi s6 mdi ren truc vit chi
bing | +4 do d6 ciing khong nén chon ti s6 truyén cha bd truyén truc vit
Ia s6 1€ bat ky ma u,, chi nén la s& nguyén hoac 1€ 0,5.
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Biét u, va dua vao muc tiéu phan phéi ti s§ truyén (theo khdi lugng
nho nhat, theo yéu ciu bot tron bing cdch nhiing cdc banh 16n trong hép
dau hay theo da muc tiéu,...[2,11]) tién hanh phan phéi ti s6 truyén cho
cac cdp trong hop. Céan luu y ring, bén canh vat liéu va phuong phdp
nhiét luyén dung dé ché tao banh rang, truc vit,... va diéu kién chiu tai,
viéc phan phdi ti s6 truyén cho cédc cdp trong hop giam tdc ¢ anh hudng
rdt I6n dén kich thudc va khoi luong cia hop. Vi vy ngudi thiét k& cln
can nhiac d€ quyét dinh chon phuong 4n phan phdi ti s6 truyén nao trong
cac phuong dn (fa) sau day khi phan phéi ti s6 truyén cta hép cho cic
cap:

fa=1: theo cong thuc thuc nghiém [2];

fa =2 : theo céac dd thi tuong ing [2];

fa = 3 : theo khéi lugng nho nhat doi véi hop giam téc banh
rang tru (3.12) [2];

fa =4 : theo phuong phdp da muc tiéu — bang 3.1 {2].

Ung v6i méi phuong 4n di chon cdn gén fa va dua viao chuong trinh
tinh todn cic cong thifc va bang tra tuong dng.

4.2.5. Xac dinh cong suit, s6 vong quay va momen xo#n trén cac truc

Chid y ring trong trudng hop tdi trong 1am viéc thay déi, cong suit
cén thiét cta dong co duge xdc dinh khong phai tir cong sudt lam viéc P,
ma tir cong sudt twong duong thong qua hé sé B<1. Vi vay khi thiét k&
khong xudt phat tir cong sudt can thiét cia dong co ma tir cong sudt lam
viéc P,, dé tinh todn cong sudt trén cic truc cta hé, phuc vu cho viéc thiét
k€& cdc bod truyén, tinh truc va chon 8 lan (xem thi du xéc dinh cong suét
trén cdc truc cta so dd hop giam téc trén trang 49 [2]). Déc tinh thay déi
chia tai trong s& dugc tinh dén khi thiét k€ timg chi ti€t may cu thé (xem
phin tinh hé s& tudi tho khi tinh banh rang, banh vit va tinh tai trong
tuong duong khi chon 6 1an).

Tir s6 vdng quay cia truc. ddng co va ti s6 truyén cua cic cip s& xdc
dinh duoc s6 vong quay clia cc truc va tir cong sudt va sd vong quay trén
truc i s& xdc dinh dugc mOdmen xoén trén truc i theo cong thic sau:

T, =9,55.10°P,/n, (Nmm) (4.8)

trong d6 gid tri cia momen xon trén tryc trung gian clia hop giam tdc
banh ring phan dé6i chi bang mot nira gid tri cha mémen xoan tinh tir
cong suat lam viéc P,, .

Can chi y sir dung ding gid tri cia mdmen xoan trén cic truc mang
bo truyén dang dugc thiét k€. Thong thudng khi tinh truyén doéng béinh
rang, ngudi ta sir dung momen xodn trén truc mang banh rang chia dong
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(béanh nhé), con khi tinh truyén dong truc vit - banh vit lai sir dung
moémen xoan-trén truc banh vit.

Mait khéc, khi tinh banh rang trong hop giam téc banh rang phan
doi, cdn luu ¥ sir dung diing gid tri cia mémen xoén tai cdc ti€t dién truc
mang banh rang. -

O hop giam t8c phan do6i cAp nhanh, cong sudt vi mémen xodn do hai
cap rang truyén di, do d6 khi thiét k&€ bd truyén cip nhanh chi dugc ding
mot nira cong suat hodc mot nira momen xoén trén dau vao cha truc dé
tinh todn, trdi lai & cdp cham, bo truyén bdnh ring khong phan doi phai
chiu toan bd tai trong lam viéc.

O hop giam tdc phan doi cdp cham, momen xoan trén cdc i€t dién
mang banh rang chu dong cha cdp cham chinh la mOémen xoin trén cic
ti€t dién cua truc trung gian (da dugc chia doi), trai lai ¢ cap nhanh, bo
truyén khong phan do6i phai chiu toan b tai trong lam viéc.

Tat nhién dé tai trong phan bd déu hon trén chiéu rong vanh rang cua
hai cip banh ring phan doi, thudng chon hé s6 chiu rong rang nho hon,
con & cap cap banh ring khong phan doi, nh banh riang duoc bo tri doi
xtmg d6i véi hai 6 nén cé thé chon hé s6 chiéu rong rang I6n hon {2].

4.2.6. M& rong cac bién tong thé

Nghién citu céc loai so dé hop gidm tdc ¢6 thé thdy ring ching khéc
nhau chil yéu & viéc b6 tri cdc loai bd truyén khdc nhay trén truc vao, truc
ra vi cdc truc cGa hop giam tdc. Vi vdy dé c6 thé sir dung cic phin mém
di duge soan thio cho timg loai bd truyén, truc va 6 riéng biét, dong thoi
ciing nham ti€t kiém b nhd cha mdy tinh, cAn md rong cdc bi€n dugc
dinh nghia cho timg phén mém thiét k& chi ti€t mdy thanh céc bi€n dung
chung cho cdc bo truyén va chi tiét may trong h¢. C6 thé néu ra mot s6
bién sau day lam thi du:

Cong suit P, s6 vong quay vq, ti s truyén u tir bién thuc (real) dugc
chuyén thanh mang mét chiéu cua bién thuc:

P,vq, u : Array(1..n] of real;

Puodng kinh chia d, dudng kinh dinh d, va dudng kinh ddy rang d, tr
méng mot chiéu cha bién thuc chuyén thanh mang hai chiéu cua bi¢n
thuc trong hé dan dong:

d,d, d;: Array(1.2,1..n] of real;

Céc bién tdng thé niy nén dugc dat & Unit trabang vi Unit nay
duge sir dung chung cho cc phdn mém thi€t k€ chi ti€t mdy va bo phan
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mdy tao thanh hé va 1a Unit ddu tién cta chuong trinh thiét ké hé din
doéng co khi.

4.2.7. Chuyén cac program thanh cic Units va Units Overlays

Céc chuong trinh thiét k& mdy va hé dan dong co khi rat dai, chiém
bd nhd rat 16n, do d6 cin duge chia thanh nhiéu phan, viét Program cho
timg phan sau d6 chuyén ching thanh Unit hoac Unit Overlay rdi gin vio
chuong trinh chinh. D€ ¢6 thé sir dung cdc phdn mém thiét k€ chi tiét may
da duogc soan thao o chuong 2 va 3, trude khi chuyén cdc Program nay
thanh Unit hodc Unit Overlay phuc vu cho chuong trinh thiét k€ mdy va
hé dan dong co khi cdn lwu Y mo rong cac bién duge sir dung riéng thianh
cac bién tong thé. Bang cdc bién phdp nay ¢6 thé tiét kiém duge bo nhé
khd nhi¢u khi thuc hién chuong trinh, déng thoi 1am cho chuong trinh
chinh ¢é c&u tric gon va rd rang hon.

4.2.8. Thiét ké cac bo truyén

Sau khi da goi dir liéu tinh todn tir cdc file nap sin trén dia va chon
dugc so dé hé dian dong, thiét k& hé din dong co khi bdt dau bing viéc
chon dong co va tinh todn dong hoc. Trinh tu nay khong thay déi d6i voi
moi so d6 he dan dong. Tuy nhién khi xudt phét tir cdc chi tiéu chu yéu vé
kha nang lam viéc clia chi ti€t mdy dé tién hanh thiét k& cdc bo truyén,
tinh truc va chon 6 lan, cdn quan tam dén trinh tu tinh to4dn va méi quan
hé giita cdc phén tinh todn véi nhau.

I. Thudng thi€t ké cdc bd truyén trong va ngoai hop theo trinh tur tir
cap nhanh dén cdp cham. B0 truyén dai nh& lam viéc ém, thich hop véi
van toc 1dn va c6 thé dé phong dugc qud tai cho thi€t bi nén thudng dugc
dat gitra dong co va hop giam téc, do dé sé duge tinh trudce tién, nhu thé
s& thuan loi trong viéc chon cdc dudng kinh tiéu chuin cho bdnh dai.
Bude tinh ti€p theo duge thuc hién d6i vdi cac bd truyén trong hop va
cudi cing la cidc bo truyén binh ring dé hd hodc bod truyén xich. Tuy
nhién véi cdc hé din dong cé bd truyén truc vit thi do hiéu suat cia bo
truyén ndy thay déi (phu thudc vao cédc thong s¢ di chon khi thiét ké) sé
lam thay d6i mémen xodn tic dung vao cic bd truyén khac trong hop, do
dé bo truyén truc vit can duoc thiét ké trudc.

2. Vi trong hop gidm téc dong truc khoang cach truc cua cip nhanh
va cdp cham bang nhau, trong khi dé mémen xoédn trén cap cham 16n hon
(T= uT,) nén thuong thiét k€ cdp cham trude, 1dy a = a. va dé tan dung
kha nang tdi khong dung hét cia cap nhanh thudng chon hé s6 chiéu rong
rang cua cap nhanh nho hon: v, =06y, va chon u, > u_(theo dé thi
trén hinh 3.20 [2]) r6i tién hanh xdc dinh cdc thong s6 dn khép va tinh
kiém nghi¢ém. D€ tan dung kha nang tai khong ding hét clia cap nhanh,
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doi khi ciing diung phuong dn chon vat liéu ché tao bénh ring cé co tinh
kém hon, tuy nhién phuong dn ndy lai khéng dip ing dugc yéu céu
thong nhat hod trong thiét k& (xem muc 4.2.10).

3. Ngoai ti 0 truyén, hé s6 chiéu rong vanh rang w,, ciing anh
hudng ding ké dén kich thudc va khéi lugng clia hop giam téc. C6 thé
tham khao bang 6.6[2] dé¢ chon . Tuy nhién dé giam bét su phan bo
khong deéu tai trong cho hai cap rang dong thoi an khdp cta hop giam 16¢
phan doi, thudng chon hé¢ so chiéu rong rang y/, ctia cap phan déi nho hon,
ching han ¢6 thé chon y,, = 0,2+0,25, trdi lai & cap khong phan doi, nhd
cap banh rang nay duoc bo tri doi xdng vdi hai 6 cho nén c6 thé chon v,
tén hon, chiang han c6 thé chon y, =045+0,5.

4. D€ thu dugce két qua tin cay khi thiét k& cic bo truyén cén luu y:

a) Kiém tra s6 liéu dau vao bing cdch hién thi trén man hinh cdc dit
liéu hodc két qua tinh todn da dugc thuc hién. Mubn vay & cu6i mdi mot
phan tinh todn cin tao Procedure ghi két qua va nap chiing vao cic File
tuong ng trén dia, dong thoi sir dung céc Procedure goi dir liéu hoic goi
k€t qua tir cdc File trén dia trudc khi bt ddu mot phan tinh todn méi, &
day 14 phan thiét k& cac bd truyén.

b) Chuyén sai s6 giita ti s6 truyén thuc t&€ va ti s6 truyén tinh todn clia
cdc bo truyén duge tinh trude vao ti s¢ truyén clia bd truyén & cdp tinh
cudi cung, theo cong thic sau ddy nham giam b6t sai s6 cla ti $6 truyén
toan hé:

u.=u,/(u, u,..)
trong d6 u,,, u,,,... 12 ti $6 truyén thyc ctia cic bo truyén da duge thiét ké.

¢) Xdc dinh lai cong sult, s vong quay va mémen xo0dn trén cic truc
do su thay déi ti s6 truyén thuc t&€ clia cic bo truyén va hiéu suat thuc &
ctia bg truyén truc vit.

4.2.9. Thiét ké truc va chon 6 lan

Phin mém thiét k& truc va chon & lan rat dai, gdm phén tinh todn
(céc théng s6 va kich thude co ban) va phdn dé hoa (phan tich luc va vé
biéu d6 moémen) dugc b6 tri xen k& nhau. Khi xdy dung phin mém nay
cén luu y nhimg diém sau:

I. Goi dit li¢u tinh todn tlr cdc File két qua dd dugc nap vao dia sau
phdn chon ddng co va tinh todn cdc bo truyén dé kiém tra trude khi tién
hinh tinh toan.
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2. Dya vao so d6 hé dan dong (ng vdi cong sudt va chiéu quay xdc
dinh ctia truc 1am viéc dé:

a) Xac dinh tri s86 va chiéu cua cédc thanh phan luc tir cic bo truyén va
khép néi tic dung 1én cic truc cta hop giam tdc [xem cdc cong thirc tir
(3.1) dén (3.9)). Cha y rang khi tinh luc tir cip banh rang phan déi tac
dung lén truc chi dugc ding moét nira cdng sudt hodc mot nira moémen
xodn dé tinh todn.

b) Xdc dinh khodng cdch gitra cac diém dit luc, khoang cich gida
cac goi dd va chieu dai cac truc cia hop giam t6c, trong d6 can huu ¥ dam
bédo tri s6 t6i thiu cho khe hé giita cdc chi tiét quay va chi tiét co dinh.

3. Phdn mém thiét k€ truc gébm hai budc: tinh thiét k€ va tinh kiém
nghiém truc vé do bén mai, can dugc soan thao dé ¢6 thé tién hanh tinh
todn cho tiét dién j bat ky cua truc va cho truc k bat ky ctua hé trong d6
k thay doi tir & = / dé€n k = sotruc, véi sotruc 1a mot bién kiéu Byre va
dugc dung dé chi s6 truc cia heé.

4. Vi két cau cia mdi mot truc trong hé chi ¢6 thé duge quyét dinh
1an cuGi sau khi da tién hanh chon va kiém nghiém do bén dap cha then
hodc then hoa ciing nhu chon 6 lan cho timg truc, cho nén khi thiét ké hé
din dong co khi, sau budc tinh thiét k€ truc, cin ph6i hop budc tinh kiém
nghiém truc véi phin chon loai va kich thuée 6 lan ciing nhu phuang
phép cd dinh & theo phuong doc truc (dung 6 ¢6 dinh hay 6 tuy dong).

4.2.10. Thuc hién yéu cau thong nhat hoa trong thiét ké

Su théng nhat hod trong thiét k& dem lai nhiéu [oi ich nhu giam thai
gian va gi4 thanh thiét k€ va ché tao san phdm, giam gid thanh sir dung va
stta chita, v.v... cho nén trong thiét ké cén luu y:

a) Sit dung vdi s lugng t6i da cac chi ti€t mdy cé cing quy cich kich
thudc nhur sir dung médun nhu nhau cho cdc bo truyén banh rang trong hé
(do d6 giam dugc danh muc dao cét), thong nhat hod bé mat lip ghép (sé
giam dugc danh muc calip ki€m tra), th6ng nhat hod cdc chi ti€t ghép cé
ren (s€ giam dugc b chia van), v.v... T4t nhién cdc thong s6 va kich thude
dugc chon nhu nhau nay phai dam bao cdc chi tiéu chi yéu vé kha nang
Iam viéc ctia chi tiét may.

b) Sir dung cling mot loai phoi, cing mot loai vit liéu va ché do nhiét
luyén dé ch€ tao banh rang nhd chia cdc bo truyén binh rang trong hé va
tuong tu nhu thé d6i véi banh rang 1én cia hé. Cling nén chon cling mot
loai vat liéu va ch€ do nhiét luyén dé ché tao tat ¢ cac truc cua hop gidm
téc va cha hé din dong, dong thoi cling nén ¢6 gdng gidm b6t ching loai
6 1an duing dé do céc truc, v.v...

108



4.3. THI DU

Soan thiao phan mém thiét k& hé din dong co khi va ing dung né d¢ ticn
hanh tinh todn dong hoc. thiét ké cac bo truyén, tinh truc va chon & lian cho hé
din dong bang tai cé so dd vé trén hinh 4.1.

Cho biét dir liéu tinh toan nhy sau:

Litc kéo bang tai : F=18500N

Vin toc bang tai . v= 0,14 m/s

Puomg kinh tang quay : D=300mm

Thoi han sit dung . L,= 14000 gid

S0’ chiéu quay : scq=1

Sai léch cua tf sd 1rieyén ;. Au=4%

Pdc tinh tdi rong : tai trong tinh

Ché'do lam viée cua thiet bi . lam viéc | ca

Ddc diém bo' i thiét bi . bd truyén xich dat nghiéng mot goc

30"so vé&i phuong nam ngang.

1 - H6p giam téc v [
2 - Khop nbi R |
3 - Pong co dién F i M~ 5
4 - BY truyén xich -t o
5 - Tang quay / 4
1=
E)— = = s =
= \\
/ \ ! \3 3
N 11 | I ([ \_
[N 1L

Hinh 4.1: So doé hé dan dong bang tdi sit dung
hop gidm toc truc vit — bdanh rdng

Thuc hién :

Vi day 13 mot phin mém chi€m bo ahé rdt 16n nén chuong trinh chinh sé
bao gém nhiéu Unit va Unir Overlay. DuGi day chi trinh bay than cia chuong
trinh chinh vi mot dan thé (Program botruyen) cia chuong trinh nay, sau do
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ti€n hanh tinh todn theo phian mém di dugc soan thdo va cho két qua tinh todn
theo dir liéu cho trude cua diu bai.

4.3.1. Than chuong trinh chinh thiét ké hé din dong co khi:

Program hecokhi;
{$M 4000,0,0}
uses crt, dos;

var i: byre;

hegin
clrser;
write("i = '};
readin(i);
case i of
! : exec('c \hedd\chondco. exe',”);
2 exee{’cNhedd\botruyen. exe’,”);
3 s exec('c\hedd\trucolan. exe',”);
end.
end.

Chii thich

I. Ba phin chinh cla Propram hecokhi 1a cac Propram chondc, Propram
botruyen va Propram trucolan. D6 Ia cic don thé duge thiét k€, bién dich va
kiém tra dgc 1ap nhung c6 lién hé véi nhau thong qua céc File dit licu. Mdi
chuong trinh bao gém nhiéu Unir va Unit Overlay, vi vay dé€ c6 thé két n6i dugc
cac chuong trinh nay, 0 day sir dung thi tuc Exec cia Dos Unit (xem chuong 1,
muc [.2.11).

2. Dua din huéng dac bi¢t -{$M 4000,0,0) vao dong ddu cla chuong trinh
dé€ han ché sir dung bd nhé.

3. Kiém tra 16i Overlay duge thuc hién & ddu mdi chuong trinh (don thé)
trude khi ti€n hanh cdc budc tinh todn. D€ rd hon, trong muc 4.3.2 sé cho thi du
vé cdch viét mét trong ba don thé cta Program hecokhi.

4.3.2. Chuong trinh thiét k& cdc bo truyén trong hé din dong:

{$O+,F+)

Program botruyen;

uses Overlay, crt, th, kht, Uscp, Ubr, Utv, Uxi, solict;
{80 Uscp} {30 Ubr} {$O Ut} {30 Uxi}

type ten=string{10];
matx=array{0.. 4} of real.

var uh, utg, ndc, ux: real;
he, cp, pp. sotruc: byte;
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texthe, textpp, tentep : ten;
ve. vg, u, ut, T1 : matx;

Procedure tstt;
begin
case ¢p of
1:begin
vell]:=vqll];vg[2]:=vg{1]lul];
end,
2:begin
vel{l]:=vqf1]iutf1];T1{2]:=T1]21*ut{1]u{l],;
vef2]:=vgfl]iuf2};
end;
3:hegin ‘
w3 =gl *utf2]);
vell]:=vqll}l{wtf1]*ut{2]),
vg{2]:=vgf1]uf3], vq{3]:=vgll]:
T1{3]:=T1{2]*ut{2};
end,
end;
end;

Procedure tinhbt;
var du: real;
begin
tdev(] ),
tdbr(2);
vgl!]:=ndclutf1]iut{2];
wux:=utgl(ut{1]1*ur{2]);
tdxich;
uh:=1for cp:=1 to sotruc-1 do uh:=uh*utfcp];
du:=(utg-(ux*uh))*100/utg;
end;
freemmeen e y
Begin
clrser;
Ovrlinit("botruyen. OVR');
if OvrResuli<>OvrOk then
begin
writeln(’ Loi Overlay ’);
Halu(l);
end;
write(’ Tiep tuc tinh toan he = °); read(he);
str(he,texthe);



write(" So doi cuc o dong co dien ='); read(pp):

str(pp.extppi;

tentep:="he’+texthe+ " +textpp+'1’';

goikql(tentep);

I8t

tinhbi;

tentep:="he'vtexthe+""+rextpp+2'; kq2(tentep);

tentep:="he'+texthe+""+textpp+'3": kq3(teniep):

kghgthrtv:sthgtbriv( ‘vt +texthe++textpp+"):
End.

Chii thich
l. Trong chuong trinh sir dung cdc bién sau day:
u, Ut — ti $0 truyén tinh todn va ti sO tryén thuc;
v — 86 vong quay céc truc sau khi chon dong ca va tinh todn dong hoc;

vg -- s6 vong quay thuc ing vdi Ui 56 truyén thuc, duge xic dinh sau khi da
thiét k& xong mot bd truyén;

he — h¢ din dong gém cic bo truyén truc vit, bo truyén banh rang va bd
truyén xich tmg vdi so d6 dong cho trong dé thi du;

pp — s6 doi cuc cia dong co dién da duoc chon.

2. Chuong trinh botruyen gom cac Unit: Overlay, crt , tb, kht, solict va cic
Unit Overlay: Uscp, Ubr, Uty, Uxi.

3. Trude khi tinh todn bo truyén cdn goi két qua tinh todn chon dong co
dién thong qua chuong trinh con goikql(tentep) duge dat trong Unit solict, véi
tentep 12 mot bién xau ky ty, duge dung dé biéu thi s& so d6 cia hé din dong la
he = 21, 56 d6i cure ddng co dién duge chon pp = 2 va la két qua thi nhat:

he21.21

Tuong tu nhy vy, sau khi tinh xong cdc bo truyén trong hé, ciing can ghi ra
cdc file két qua 2 va 3 vdi cdc chuong trinh con kq2(tentep) va kq3(tentep) dé
phuc vu chuong trinh frucolan & phin dudi. Ngodi ra trong program hecokhi
codn goi tdi hai chuong trinh con dit trong Unit solict, d6 la kqhgtbriv va
sthgthrtv('hvt.'+ texthe++textpp+") ghi cic thong $6 va kich thude cia cic bo
truyén truc vit vi banh rang phuc vu thiét ké ty dong bin vé 1ap hop truc vit -
bdnh rang (xem chuong 5).

4. Vi cac bd truyén truc vit, bd truyén bénh rang va bo truyén xich duge dit
& cdc c4Ap khdc nhau tng v6i momen xoan thuc va s6 vong quay thuc khédc nhau
nén & day ding thém bién ut[cp] va bién vg[1] va vg(2] d¢ bicu thi s6 vong quay
chia truc 1 va truc 2 ciia mbi cdp, ding 1am can cif tinh todn momen xoén trén
truc chu dong T1{cp) cia mdi bod truyén nham tranh nhidm 14n va diéu chinh lai
s0 liéu tinh todn sau khi da tinh xong mot bo truyén.
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3. Chuong trinh con rinbt goi (i cic Procedure sau day:

- Procedure tdiv(1) dat trong Unit Overlay Utv;
- Procedure tdbr(2) dat trong Unit Overlay Ubr va
- Procedure tdxich dat trong Unit Overlay Uxi.

4.3.3. Két qua tinh toan

4.3.3.1. Chon dong co va phdan phoi i 56 truyén:

Cong sudt ¢an thiét cua dong co
S6 vong quay cia truc tam viéc
SO doi cute cua dong co dién

So6 liéu dong cou dién

Loai dong co

Nhin dong co

Cdng sudt dong ca

S6 vong quay dong co
Hé s6 qua tai

Khéi lugng dong co
budng kinh truc dong co

P.=3,77kW
n, = 891 vg/ph
2p=2

Vi¢t —Hung
K13254

Py =4 kW

ng = 1445 vg/ph
Ky=2

G =58kg

de. =32 mm

Phan phoi ti s6 truyén

Ti 6 truyén cua hé
Ti 58 truyén cta bo truyén xich
Ti 86 truyén cua hop giam t6c u, = 64,85
Ti s0 truyén cia bo truyén truc vit va
bo truyén banh rang
theo thiece nghiém u, =
theo két cau va béi tron u, =

4.3.3.2. Cong suat, s6 vong quay va momen xodn trén cdc truc

| Truc
Thong s6 I Il 11
Cong suat P (kW) 3,73 2.88 2,76
Ti s6 truyén u | 17,5 l 3.712 I 2.5
SO vong quay n (vg/ph) 1445 82,57 22,24
Mémen xodn T (Nmm) 24643 333011 1186421
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4.3.3.3. Thiét ké cdc bo truyén

Tinh todn dn luot cho 3 b6 truyén: bo truyén truc vit, bé truyén bénh rang
tru rang thang va bo truyén xich. Két qua nhu sau:

1. Céc Kich thudce va thong sé co ban cia bo truyén truc vit

Thong 56 Ky hiéu Phuong an 1 Phuong dn 11
Vat liéu truc vit Thép 45 Thép 45
Nhiét luyén truc vit t6i dat do rin 45 HRC 16i dat do rin 45 HRC
Vat liéu binh vit BpAXH 10-4-4 BpAX 9-4
Céch dic dic trong khuon kim loai  diic trong khuén ciit
Khodng cach truc
(mm) Ay 135 170
Médun (mm) n, 6,3 8
H¢ s6 duong kinh q 8 8
S6 méi ren truc vit
va 6 rang banh vit 2y 125 2/35 2/35
Hé s6 dich chinh £ -0,071 -0,25
Hiéu suét n 0,81 0,82
Ti s6 truyén thuc i, 17,5 17,5
Ung suét tiép xic;
+ tinh todn (MPa) Oy 196,3 138.9
+ cho phép (MPa) [ou] - 201,7 146
Chiéu dai phan cat
ren truc vit (mm) b, 83 105
Chiéu rong banh vit
(mm) b, 47 60
Gée vit ¥ 0,249 0.261
Pudng kinh chia (mm) d,/d,, 50,4/220,5 93/345
Dutmg kinh dinh (mm) d,,/d,,, 63/223.10 99,41/352,56
Dudng kinh ddy (mm) d,,/d,,, 35,28/204,48 85,94/339,08
Dudng kinh ngoai
binh vit  (mm) d e 242,55 304

Ca hai phuong 4n déu dam béo céc chi titu vé& do bén ti€p xuc va 46 bén
ubn. Tuy nhién phuong 4n I ¢6 nhiéu wu diém nhu: két cau khuon khé bo truyén
nho gon hon, twong quan vé két cdu gitta truc vit lién truc, ngdng truc va 261 do
hop 1y hon, tuy hiéu sudt c6 kém hon chit it. Vi vay ta quyét dinh chon phuong
an .
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2. Thiét ké bo truyén banh rang try rang thing

a) Vatliéu va nhiét luyén

Bénh rang nho
Bénh rang 16n
b) Thuc hién cac vong lap.
Thong s6 Ky hiéu
Khoang céich truc
s bo (mm) d,
Khoang céch truc
tinh todn (mm) Ay
Médun  (mm) n;
S6 rang banh rang Zoi[Z2>
Hé s dich chinh X/X22
Goéce nghiéng cla rang B
Ung sudt tiép xic:
+ tinh toan (MPa} ay
+ cho phép (MPa) (ol

Thép 45 ; t0i cai thién dat 46 ran 255 HB
Thép 45 ; t6i cai thién dat do rin 235 HB

¢) Cac kich thudce va thong s6 ¢o ban giia bo truyén binh ring

Khoang céch truc
Modun

Chiéu rOng vanh rang
Goc nghiéng cba rang
S6 rang bdnh ring

Hé s6 dich chinh
Pudng kinh chia
Puong kinh dinh
Dudng kinh day

Ti s6 truyén thuc t&

Lin | Lin 2 Lin 3
229.8
228 226,5 220
3 3 3
33/122 33/122 31/115
0 0 0,07/0,27
0 0 0
4169 434 4 4495
463 .4 463,4 463.4
Qy; 220
m, 3
by 88
B 0
.Zu/Zzz 3'/' 15
Xa1/X23 0,07/0,27
d,/d,; 93/345
dld, 99.41/352,56
dp,ld 85,94/339,05
u, 3,709

3. Cac kich thudce va thong s6 co ban ciia bd truyén xich

Sau khi thiét k€ xong bo truyén truc vit va bd truyén bénh rang véi cic ti
$6 truyén thuc t& 12 17,5 va 3,709, ti s6 truyén cha by truyén xich cén thiét ke sé
1a: 162,13/(17,5.3,709) = 2, 497. Bang céch thuc hién cdc vong lap khi tinh toan

s& thu duoc cdc két qua sau day:
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Thong s6 Ky hi¢u Lan | Lan 2 Lan 3 Lin 4

SO vong quay cua
dia xich nho, vg/ph n, 22,3
Hé s6 vong quay K, 2,248
S6 riang dia xich nho 2, 23 21 23 21
S6 rang dia xich 16n 7 57 53 57 53
Hé s0 riing k, 1,09 1.19 1,09 .19
Hé s sir dung k 1,3 1.3 1.3 1.3
So day xich sd 1 1 2 2
Cong sudt tinh todan, kW P 8,73 9.56 5.13 547
Cong suvit cho phép, kW [P] 10,5 10,5 5.83 5.83
Sai léch cong sual AP 1687% 8.95% 11.93% 3.54%
Budc xich, mm p 38,1 38.1 3175 3175
Buong kinh

dia xich lén, mm d, 691,62 643,14 57635 53595
Sai léch ti sO truyén Au -0,95 % - 0,95 %
Luec tac dung Ién truc, N F. 10654 12786
Pudng kinh
dia xich nho, mm d, 255,63 233:17
Khoang cich truc, mm a 1526 1272
Chiéu dai xich, mm I 4496 3747
SG ma xich X 118 118
Chiéu rong xich, mm b . 36,2 82
Ti s6 truyén thuc u, 2,48 2,48

Nhur vdy trong 4 l4n 13p, do chénh léch gilta cong suat tinh todn va cong
suit cho phép & 14n 1 va 14n 3 vugt qua 10% nén ching bi loai. So sdnh két qua
ctia hai 14n lip cOn lai, ta chon phuong 4n 4 vi 0 phuong dn nay bude xich nho
hon (do d6 va dap ciia bd truyén giam), dudmg kinh céc dia xich, khoang cich
truc va chiéu dai xich nho hon tuy rang chiéu rong dia xich va luc tac dung lén
truc 16n hon.

4.3.3.4. Thiét ké truc va chon 6 ldn
Cac kich thude va thong so co ban ciia cac truc va 6 1an

Truc |
Chiéu dai truc  (mm) 1, =372 mm
Pudng kinh cdc doan truc (mm) ®28 P30 P36 D30 P36 P30
Ren dau truc (dung dai 6¢ ham . M27
va dém cinh dé ¢6 dinh & bi do)
Chiéu dai cdc doan truc
tinh tir mit truc vao, mm : 87 137 142 18
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Chiéu dai cic doan truc

tinh tir mait ddu kia, mm 30 35 102
Kich thudc then tai ti€t dién
lip néi truc b x h , mm 8 x7
Chiéu dai then |, va
(ng sudt dap o, tuong 1ing 40 mm, o, = 14,6 MPa<|c,]
Ung sudt dap cho phép [6,] =150MPa
S6 luong then 1
H¢ s6 an toan tai:
+ Tiét dién lap 6 lan 25,6
+ Tiét dién chan ren truc vit 214> ([s)=2+3

Str dung & diia con kép cho g6i d& gin Khdp ndi va 6 bi d& mot ddy cho goi do
bén kia. c6 duong kinh trong d. dudng kinh ngoai D va chiéu rong 6 b nhu sau:

O diia con kép 7606 d=30mm D,=72mm b=27mm
O bi d& mot day 206 d=30mm D,=62mm b=16mm
. Truc 11
Chiéu dai truc, mm l, =234 mm
Pudng kinh cic doan truc, mm - ®35 P40 P45 P40 P35
Chiéu dai cdc doan truc
tinh tir mat trai, mm 41 127
Chiéu dai cac doan truc
tinh tir mut phdi, mm 41 92
Kich thuée then b x h, mm:
+ Tai tiét dién ldp banh vit 12x8
+ Tai tiét dién ldp banh rang 12x8

Chiéu dai then |, va
dng suat dap o, wong tng:

+ Tai tiét dién lap banh vit 42 mm, o, =79 M?a

+ Tiét dién ldp bdnh rang 40 mm, o, = 131,7 MPa
Ung sudt dap cho phép [04) = 150MPa
SS lugng then tai:

+ Tai tiét dién ldp bdnh vit 1

+ Tai tiét dién ldp banhrang 1



Hé sd an toan tai:

+ Tai tiét dién lip banh vit 3.3

+ Tai tiét dién lap banh rang - 2,17>[s}=2+3
Ding 6 bi 45 mot ddy 307

cho hai g&i vii cac thong s d=35mm D,=80mm b=2Imm

Truc (11

Chiéu dai truc, mm
Pudmng kinh cic doan truc, mm

Chiéu dai cac doan truc
tinh tir mat trdi, mm
Chiéu dai cac doan truc
tinh tr mut phai, mm
(ddu truc ra)

Kich thuéc then b X h, mm:

+ Tai tiét dién lap bdnh rang

+ Tiét dién ldp dia xich
Chiéu dai then |, va
Ung sudt dap o, tyong ung:
+ Tai tiét dién ldp bdnh rang
+ Tiét dién ldp dia xich
Ung sudt dap cho phép
S6 lugng then diing dé:

+ Ldp bdnh rang
+ L dp dia xich

H¢ s6 an toan tai cac ti€t dién:
+ Ldp bdnh rdang
+Ldp 6 ldn
+ L dp dia xich

Dung 6 diia con 7211 cho
hai géi véi cdc thong s6
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Chuong 5

XAY DUNG CHUONG TRINH THIET KE
TU PONG BAN VE

5.1. NOI DUNG VA PHUONG PHAP SOAN THAO PHAN MEM
THIET KE TU PONG BAN VE

Cic két ciu co khi cé thé duge vé tryc tiép trong moi trudng
AutoCAD bing d6i thoai truc iép giita ngudi va may. Cach vé nay khong
nhimg khong két ndi duge véi cic phén tinh todn thiét ké ty dong cdc chi
tiét may va bo phian mdy ma cdn t6n rit nhiéu thoi gian dé xay dung dir
lieu thiét k€&, thiét 1ap ban v&, ghi kich thudc, v.v... ting véi mot s6 liéu
dau vao xdc dinh. St dung phan mém AutoCAD véi cdc 1ap tin dép ban
(Scripr File) hoac su dung phan mém AutoLISP trong moi trudng
AutoCAD ¢6 thé tao ra cic phan mém thiét ké tu dong ban vé ky thuat va
dé dang thay déi két ciu theo yéu ciu.

5.1.1. Noi dung cua cic chuong trinh thiét ké tir dong ban vé
Chuong trinh thiét k& tu dong ban vé bao gém cédc ndi dung sau day:

1) Céc tap tin vin ban (File text) dung dé goi két qua tinh todn tir cac
file dir liéu da duge nap vao dia khi hoan thanh cic chwong trinh tinh toan
thiét ké trude dé cha chi tiét may, bo phan mady va he.

2) Unit tra bang. Thong qua Unit nay, cac dit li¢u khic da dugc Juu
trir trén dia cin cho thiét k& ban v& nhu: cic gié tri tieu chudn cla cdc
thong s6 va kich thude, sai léch gidi han cua cdc kich thudce, dung sai
hinh ddng va vi tri, cdc tri s6 nhdm bé mat v.v..., s&€ dugc goi dén khi thuc
hién chuong trinh vé tir dong.

3) Cac chuong trinh con véi ndi dung:

- Xdc dinh thém cic thong s8, kich thudc can thi€t khdc ciing nhu céc
toa do géc va toa do twong doi phuc vu ve ty dong.
- Tao ra nhimg doan tin sir dung céc Iénh vé cua AutoCAD dé vé két

cAu chi tiét may, cum chi tiét cling nhu cac két céu khéc trén 3 hinh chiéu
chinh va cdc hinh cat.
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- Thi€t lap cich ghi kich thuée, dung sai lip ghép, ghi nhim bé mat
ctng nhu ghi sai léch hinh ddng v vi tri (d6i v6i ban vé ché tao), ddnh sé
chi ti€t va ghi vio bang ké (d6i véi ban vé lap), ghi diéu kién k¥ thuat, vé
va dién vao khung tén theo TCVN.

4) Than chuong trinh chinh thyce chat 1a tap tin dap ban hoac tap tin
AutoLISP chita céc chuong trinh con & trén cling cic lénh vé va cic [€nh
hi¢u chinh khéc.

5.L.2. Phuong phap xay dung phan mém thiét ké tu dong ban vé
DE ¢6 thé thiét ke tu dong ban V&, ngudi thiét k€ cin:

1) Tao ra cdc tap tin ddp ban véi tén File va phian md rong .scr hoic
tap tin AutoLISP vGi phdan md rong sp .

2) Nam vimng cdc 1énh vé thong dung (Pline, Arc, Rectangle...), cic
lénh v& nhanh (Copy, Mirror...) cing nhu cdc Iénh hiéu chinh (Move,
Rotate, Break....) d€ ¢6 thé chuyén né thanh céc doan tin ciia 1ap tin ddp
ban hodc tap tin AutoLISP mét cich chinh xdc, it phai sita chita do dé tiét
kiém dugce thoi gian lap trinh.

3) Tim hiéu ky ket c4u cta thiét bi cin thé hién, cic yéu cdu vé vé ky
thuat, ndm vimg va sir dung t6t cdc tiéu chuidn nha nudc va tiéu chudn
nganh d€ tién hanh cic ban v& nhiam thyc hién c6 két qué cdc ¥ d6 thi€t
ké.

4) Tao ra cdc Unit ¢6 mat & phan 16n cdc ban vé& co khi dé c6 thé goi
ra khi cdn thi€t nhu: khung tén, bang thong s6 an khép, diéu kién ky
thuat, ddnh s6 chi ti€t va ghi vao bang ke, ghi kich thuéc, dung sai lip
ghép, sai léch hinh ddng va vi tri cling nhu cdc két cAu dién hinh nhu 16
chi ti€t quay v6i mat cit ranh then, mét ¢it truc ¢6 ranh then, 16 tam, v.v...

5) Xdc dinh cdc toa d6 (rén ban vé véi s6 bién cdn thiét tao diéu kién
thuan lgi cho viéc thay déi hoac hi¢u chinh kich thuéc sau nay. Nén sir
dung cdc toa do sau:

- Toa do goc xg, yg. Céc toa do nay sé dugc thay d6i cho phit hgp véi
kich thuéc va khuén khé cha timg ban vé;

- Toa dd co ban xdc dinh cdc dudng tam truc xa[i], ya[i] trén 3 hinh
chi€u, dugc tinh theo toa do géc va duge dung 1am co s& dé xdc dinh vi
tri cdc di€m ndi ghép edc chi tiet hodc cum chi tiét véi cdc két cau co
ban nhu thanh may, vo hop v.v...;

- Toa d6 cic diém n6i ghép, duge xdc dinh theo toa do goc hoic toa
do co ban (toa do cdc dudng tdm truc) va phu thudc vao kich thudc cua
cdc chi tiét tao thanh két cdu may.
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6) Chia chuong trinh phdn mém d6i véi céac ban vé cia nhimg may
mdéc va thiét bi phic tap thanh nhiéu phédn, viét Program cho timg phin
sau d6 chuyén thanh Unir hoic Unit Overlay rdi gan vao chuong trinh
chinh, nhu thé s& tranh dugc tinh trang tran bd nhd.

7) Véi mbi loai chi tiét, dic biét 1a chi tiét tiéu chudn, nén lap thanh
mot Procedure riéng voi cac tham bién va tham tri € truyén dit liéu phuc
vu cho nhiéu trudng hop vé khac nhau va sé goi dén khi cin thiét. Ching
han dé vé 6 lan c6 thé viét chuong trinh con véi cach truyén dif liéu nhu
sau;

Procedure veolan(kieu, loaio: byte; xt, yt, dt, dn, bo: real);

trong do .
kieu =1 : v€ theo phuong dimg , kieu=2: v€& theo phuong ngang;
loaio : ky hiéu bing con sé theo TCVN (thi du 0: & bi d& mot
day);
Xt, yt : toa do giao diém cla dudng tdm truc va mit mit vong
ngoai cua o;
dt, dn, bo: dudng kinh trong, dudng kinh ngoai va chiéu rong 6 lan;

8) V& hoan chinh timg két cdu chi tiét (ké ca gach mit cét), timg cum
chi tiét (k€ ca viéc ké dudng tam, chén vao vi tri xdc dinh trén ban vé va
ghi kich thudc 1ap ghép) ro6i méi chuyén sang cum khdc trén timg hinh
chi€u cin thé hién.

9) V& céc chi tiét theo mot thit tu hop Iy: trudce tién nén vé cic chi tiét
duoc chon lam co s& cho ban vé (chidng han déi véi ban vé Iap hop truyén
dong d6 la vo hop & hinh chiéu bang hozc hinh chi€u dimg), réi dén cic
chi ti€t & bén trong hodc céc chi tiét riéng ré khong anh hudng dén céc
yéu t6 khéc, ti€p dén 1a cic chi tiét bén ngoai, céc hinh cit trich va cudi
cing 12 ghi kich thudc khuon khd, kich thude lién két, ghi diéu kién ky
thuat, ddnh so chi tiét va v& khung tén.

10) Chon vi trf thuin loi trén man hinh d€ vé chi ti€t hodac cum chi
ti€t, sau d6 ding lénh Move dé chén vao vi tri chinh xédc cla két cau. Nhu
th€ s& tranh duoc nhdm 14n, diéu nay dic biét can thiét d6i véi cdc ban vé
phic tap.

5.2. TAP TIN PAP BAN

Nho kha nang doc dugc cdc Iénh tir mét tap tin van ban (Text File),
AutoCAD cho phép thuc hién mot chudi 1énh dinh truée thong qua ndi
dung do6i thoai img v6i mébi 1énh, tic 1a thong qua cdc chudi doi thoai
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dugc goi l1a tap tin ddp ban (Script File). Tap tin ddp ban dugc viét bang
ngodn ngir Pascal chinh 14 than chuong trinh chinh ciia cic phian mém thiét
k€ ty dong ban vé.

'5.2.1. Noi dung
Tap tin ddp ban bao gém c4c noi dung sau:

I. Phén m& File v6i cic bien tép va tén tép dé ghi cdc s6 liéu vao
File, chang han

Assign(fv,'c\"+tenfile);
Rewrite(fv);

trong d6 fv 1a mot File Text ; tenfile |a mot tén riéng va phan md rong _scr
2. Céc chudi doi thoai, nham thuc hién cic ndi dung sau day:
a) Dinh khé ban vé. Diéu nay phu thude vio :
- Kich thu6c clia két cau nhu chiéu dai truc (khi vé ché tao truc),

dudng kinh (khi vé ché tao banh rang) hoac kich thudc khuon khé L*B*H
(khi v& ban lap);

- Khé gidy ma ngudi thiét k& dinh vé. Theo TCVN 2-74. khé gidy
duge quy dinh nhu sau:

AO: 1189 x 841 ; Al : 841 x 594 : A2 :594 x 420 .
A3:420x 297 ; A4:297 x 210.
Chéng han sir dung céc dong lénh
Writeln(fv, Limits *'1089,841");
Writeln(fv,'Units 22 32 *);
Writeln(fv,'Zoom a’);
dé vé ban vé trén khd gidy AO.

b) Tao ra cic I6p € duogc st dung théng nhat cho toan bd ban vé vdi
mau sic, loai nét va do day ciia nét khdc nhau nh& lénh Layer. Lam nhu
vay khong nhimg trdnh dugc su nhdm lan cla cdc nét (thi du, nét lién vé
trudc chuyén thanh thanh nét chdm gach khi thuc hién Iénh vé dudng

tam) ma con dé hiéu chinh nét khi in ban vé. Thi du, tao cho bin vé nét
lién LI va nét chdm gach CG bing c4ch dung cdu lénh sau:

« Writeln(fv,'Layer N LI CG’);

c) V& cdc cum két ciu, cdc chi ti€t ghép noi & hinh chiéu chinh va
cac hinh cat trich, ghi kich thudc tu do, ghi kich thudc lap ghép v6i hé
lap, kiéu 1ap va cép chinh xdc (d6i vdi ban vé 1dp), ghi sai léch hinh dang
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va vi tri, ghi nhdm bé mat (d6i véi ban vé ché tao), ghi diéu kién ky thuat,
v.v... T4t ca cdc lénh nay dugc b6 tri mot phdn & chuong trinh chinh
nhung phén 16n duge dat trong cdc Unir va sé dugc goi dén khi thuc hién
ban v&. Ban vé cang phic tap thi s6 lugng Unit sé cang I6n.

3. Lénh déng File, ching han
Close(fv);

5.2.2. Nhirng van dé can luu y Khi soan thio tap tin didp ban trong
thiét ké tu dong

1. Chudi da6i thoai dugc béit ddu bang tix Writeln va ddu ngoac don dé
dat trong d6 tén tép, sau d6 dung 2 dau nhay dé dat noi dung ddp lai cdc
Iénh, dat ky tu tring, con s6 chi toa do, ky hiéu cla toa do tuong déi @ va
ddu phdy ngan cich cdc bién, cudi cing két thic bing diau cham phay.
Chéng han dé v& vdng trdn véi tam c¢6 toa do xt,yt va bidn kinh r, ding
cdu lénh sau:

Writeln(fv.'Circle " xt:a:b,"."b:a:b," "r:a:b);

2. TruGe khi két thic mot chudi déi thoai, phia trude ddu )" phai
c6 ddu trdng, trir cdc chudi d6i thoai tng véi cac lénh Circle, Arc (khi
dung riéng biét), Rectangle, Break, Exi, Redraw...

3. Sau céc bién, thi du, x,y va r phai cho truong, d day laa va b.

4. Méi mot ky tu tring tuong tng véi mot 1an nhan Enter khi vé truc
ti€p trong moi trudng AutoCAD. Cic k¥ tu tring ¢6 thé dat lién tiép nhau
trong cung mot cap dau ngoac don (khac véi cac chudi 1énh viét bing
File AutoLISP, & d6 mbi mot ky tu traing phadi dat trong moét cap ddu
ngoac kép).

5. Ngoai cic ndi dung chinh nhu trinh bay & muc 5.2.1, & phan than
chuong trinh nén bd sung thém cdc ndi dung nham nang cao chat Iugng
ban vé va tao thuén loi cho viéc 1ap trinh v& tu dong va ti€n hanh sira
chira ban vé&, cu thé la:

a) Sau khi m& File, nén dung lénh Erase dé lam sach man hinh trudc
khi bt ddu thuc hién cdc 1énh v&, ching han
Writeln(fv,'Erase all ');

b) Nén ding lénh Viewres dé 1am tang do min cla tdt ca cdc dudng
cong va dudng tron trén ban vé, chang han

Writeln{fv,Viewres 10000°);

¢) Trudc khi dong File, nén ding lénh Redraw sau day dé xoa céc nét
thura



Writeln(fv, Redraw’);

6. Dé AutoCAD tién hanh vé tu ddng ban v& da duge soan thdo bing
ngon ngir Pascal & tap tin ddp ban hodc & phan mém thiét k€ tu doéng,
dung chudt bdm lan luot:

Tool, Run Script, CAACAD2002\ <tén bdn vé>

5.3. SUDUNG CAC LENH CUA AUTOCAD BE LAP TRINH
THIET KE TU PONG BAN VE

5.3.1. Tao cac lép cho ban vé

D€ tao ra cdc 16p cdn thiét cho ban vé véi mau séc, loai nét va do day
cua nét khdc nhau, phuc vu viéc v& vi in sau nay, can sir dung 1énh Layer
cua AutoCAD. Chi y ring, trén ban vé k§ thuat can phan biét cic nét lién
(c6 chiéu day nét 1a b dé vé cic két cdu chinh) va nét manh (c6 chiéu day
nét 1a /3 dé gach mat cat, ghi kich thudc, dudng giéng, dudng cit trich,
nét chim gach, v.v...), trong d6 b ¢6 thé chon trong khoang 0,6 dén 1,2
mm. C6 thé chi dinh ten mot hoac nhiéu 16p, ching han ding cau lénh:

Writeln(fv,'Layer N LI MA');

d€ tao ra cdc 16p vé nét lién va nét manh cho ban vé hodc dung cau lénh
Writeln(fv,'Layer N CG C red CG Lt Dashdot CG’);

dé tao ra 16p vé nét cham gach (Dashdor) véi mau do.

Khi goi cdc 16p LI va MA ra dé trg thanh iép hién hanh sé& cho mau,
chang han ding céc dong lénh

Writeln(fv,'Layeron LI M LI C2 *);
Writeln(fv,'Layer on MA M MA C7 ');

dé v& cdc nét lién véi mau vang, cdc nét manh véi mau tring, cdn khi goi
I6p cham gach chi c¢édn ghi

Writeln(fv,'Layer S CG °);
trong d6 S (Set) c6 téc dung goi mot 16p sé chi dinh tén (& day 12 CG) ra

man hinh d€ tr& thanh 16p hién hanh; M (Make) ph6i hop ca hai muc New
va Set d€ tao ra 16p méi déng thi chi dinh luén 1am 16p hién hanh.

5.3.2. Cho toa dé hai diém

Tir 6 phuong phép nhap toa d¢ di€m ciia AutoCAD, trir phuong phap
dung phim chon (PICK) cta chudt khong thich hgp trong 14p trinh thiét
k& ty dong, con lai déu c6 thé sir dung tuy timg trudng hop cu thé. D6 1a:
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a) Ding toa do tuyét dai x i,yl; x2,y2.

b) Dung toa d¢ cuc tuyét d6i ( D < ) véi D 13 khoang cich tir diém
dang xét dén gbc toa d6 (0,0) hodc dén toa do clia diém trude d6 va gée
nghiéng o so véi dudmg chudn.

¢) Ding toa d6 twong d6i: cho toa d6 diém theo diém cudi cling
vira v& véi ky hi¢u @kx ky, trong d6 @: Atsign, c6 nghia 12 Last Point
(di€m cudi ciing da dugc x4c dinh trén ban vé) ; kx.ky - khoang cich theo
cic phuong x vay.

d) Duing toa d¢ cuc tuong d6i @ D<q.

e) Cho khodng cich truc ti€p.

Nhu vay trong File Text, muén v& dudng qua 2 di€m c6 thé sir dung
mot trong cac dong 1énh sau day:

Writeln(fv.'Line "x1:a:h," "yl :u:b, ", x2:a:h.". Y2:a:h,’):
Writeln(fv,'Line ' x1:a:b,"" yl :a:b, @0, ky:a:b,"’):
Writeln(fv,'Line *x1:a:b,","yI :a:h,’ @' kx:ab,’5"’);
Writeln(fv,'Line " xI:a:bh,'"yl :a:b,’ @5,-3 *);
Writeln(fv,'Line "x1:a:b,'yl :a:b, @100<-90 *);

trong d6 dong Iénh cuéi cung tuong duong véi
Writeln(fv, Line 'x1:a:b." "yl :a:b, @0,-100 ');

5.3.3. Swr dung cic Iénh vé thong dung trong thiét ké tu dong

$.3.3.1. Lénh Line va Pline

Trong khi lenh Line dugc diing dé vé mot doan thing hoic céc doan
thing lien ti€p thi ding lénh Pline c6 thé vé cic doan thing va dudng
cong lién ti€p. Chang han, dé v& cdc dudng thing va cung luon lién ti€p
biéu dién truc c6 dudng kinh ti€t di¢n thay déi theo chiéu dai, ¢6 thé dung
cau lénh sau:

fori:=1to 3do
writeln(fv.'pline ', x[i]:a:b," " y[i]:a:b," ", xlfi+1] J:a:b,.y[i]:a:b,’ A",
xfi+1]:ab,, yli+1]:a:b,’);
trong dé
xlfi+l] = xfi+l] - r,

VoI r= yfi+l] - yfi] |
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Tuy nhién ngay ca khi chi V& cdc doan thing lién ti€p vin nén ding
Iénh Pline vi nhu th€ s& thuan tién hon khi cén thuc hién cédc 1énh hiéu
chinh nhu Erase, Break, Copy, Move, v.v...

5.3.3.2. Lénh Arc
Lénh Arc duge sit dung trong nhig trudng hop sau:
a) DE vé cung luogn bing céch:
- Cho toa do tam xt, yt va'toa d¢ 2 diém x1, y1; x2, y2.
- Cho toa do 3 diém clia dudng lwon.

- Cho toa do tam xt, yt cing toa do diém ddu va géc 6m (ldy ddu +
khi v& dudng luon nguge chiéu kim dong hoé, ldy ddu - khi vé dudng luon
cung chiéu kim dong hé).

Thi du:
Writeln(fv,'"Arc C "xt:a:b," yt:a:h,” ' x1 cazhyl:ab,' A-90');

trong d6 ding chit C d€ ky hiéu tam (Center), chir A dé ky hiéu géc
(Angle).

b) Két hop véi L trong vé da tuyén khi vé dudng luon va dudng thing
lién ti€p. Thi du, vé dudng thang tir toa do x1,y1 «6i x2,y2, dudng luon 16i
x3,y3 va dudng thang t6i x4, y4;

Writein(fv.'Pline ".xI:a:b," "yl :a:b,' "x2:a:b,’," y2:a:bh,’ A",
x3:a:h,)\y3:a:b, "L 'xd:a:b, " y4:a:b,"");

hodc tir x2, y2, dung toa do twong d6i dé xéc dinh tam ctia cung luon bén
kinh r, v& cung luon rdi xdc dinh diém cuGi cha cung lugn va vé dudng
thdng t6i vi tri x4,y4:

Writeln(fv,'Pline’ xl :a:b,","\yl :a:b," " x2:a:b,"." y2:a:b,' A C @0," r:a:h,
"@'r:ah’OL’, x4:a:b,, \y4:a:h, " );

Chid y rang dudng lugn thudng |2 cung 16m nén cdn duoc vé theo
chiéu nguoc v6i chiéu kim déng hé. Trudng hop cdn vé theo chiéu kim
dong hé thi ding toa d6 tam véi gée 6m cb diu trir (-).

b) V& dudng cit trich bing cich sir dung tir 2 dén 3 dudng cong lién
ti€p. Thi du :
Writeln(fv,’Arc’ x1:a:h,"" \yl :a:b, 'x2:a:b,"," y2:a:b,’ @3.-4’);
Writeln(fv,'Arc’ x2+3:a:b,"," y2-4:a:b,’ @ 2.-4 @4,-2");

d) VE cung tron bi cit mot phin (ching han khi v& mit cit truc tai tiét
dién c6 ranh then):

Writeln(fv,’Arc C "xt:a:b,’ ' yt:a:h,” " xl:a:b,”, yl:a:b,' " x2:a:b,", y2:a:b);
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trong dé xt,yt la toa dd tdm, cung tron duoc vE ngugc chiéu kim dong ho
tir toa do x 1,y tdi x2,y2 tuong tng vdi chiéu rong ranh then trén truc.

5.3.3.3. Lénh Hatch va Bhatch

Lénh Hatch va Bhatch duge dung dé gach mit cit trong dudng bién
kin (Boundary Hatch). Dé xac dinh ving vé ky hiéu mat cit, ¢6 thé dung
mot trong 2 céch:

a) Sau lénh Bhatch viét chit P (Pick Point) ¢€ xéc dinh mot diém
nam bén trong dudng bién cin gach mit cit, viét chir ANSI31 dé ky hiéu
mat cit ¢ dang la cic doan thing song song, sau dé ghi gia tri cta
khoang cach gitta cdc dudng gach va géc nghiéng cta cac duong nay (ghi
s& 0 néu dudmg gach nghiéng mot géc 45° hoic ghi con s6 90 néu dudng
gach nghiéng mot géc 135” so véi phuong ndm ngang), cudi cung la toa
do x, y ctia diém duoc chon nAm bén trong dudng bién. Thi du:

Writeln(fv,'Bhatch P ANSI3I 1 O ' x:a:bh,', " y:a:b,""};

hodc thay cho ANSI3 1 dung chit U (User Defined) cing ding dé chi miu
miit cit (Partern Type) c6 dang céc doan thing song song, ti€p dén la gid
tri cha goc (45" hoac 135%) va khoang cdch giira cdc doan thing song song
s0 v6i phuong ndm ngang:

Writeln(fv,'Bhatch P U 45 3 "x:a:b,')"\y:a:b,"’);

O day cdn luu ¥ thit tu ghi géc va khoang céch giita cic doan thing
song song so v&i phuong nam ngang ciing nhu gid tri cua khoang cich
giita cdc duong gach va géc nghiéng cha cic duomg gach song song trong
hai trudng hop 12 khdc nhau. Dong thoi néu van con sir dung AutoCAD
R14 thi gia tri cta khodng cdch gilta cdc dudng gach can ldy kha 16n,
ching han, thay cho | & ACAD 2000 hodc ACAD 2002 khoang cich nay
0 AutoCAD R14 la 25.

b) Sau 1&nh Hatch viét chit U réi ghi gid tri cha géc va khodng cich
clia cdc doan thing song song so véi phuong ndm ngang, ti€p theo dé ddp
lai dong nhic Double Hatch Area, ghi chit N né€u gach theo mét phuong
(dé ky hiéu cdc chi tiét bing kim loai) va chit Y n€u gach theo hai phuong
vuong goéc (dé ky hiéu vat liéu khong kim loai), cui cung 1A chon doi
tugng x4c dinh dudng bién kin theo mot trong 3 cach sau day:

- Diing chit W ky hiéu cira s6 véi cic toa do x1,y1; x2,y2. Thi du:
Writeln(fv,'Hatch U 45 3 NW 'xl:a:b,' 'yl :a:b,’, x2:a:b,"," \y2:a:b,"’);

- Dling toa d6 moét diém trén dudng bién Kin, véi chi y 1a dudng bién
kin phéi dugc vé bang Circle, Pline hoac Rectangle;,
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- Ding da tuyén va sau khi gach xong mat cit c6 thé gii lai hoac loai
bo dudng bien 1a da tuyén vira dugc tao thanh. Lic nay dé dip lai dong
nhic 'Retain Polyline’ (c6 giit lai da tuyén hay khong?) cin viét chit Y
hoac N. :

Thi du, dé gach mat cit 15 tam trén ban vé ché tao truc (xem thi du
2), ding dudng bién kin tir diém x1,y1 dén diém xn,yn rbi r& vé x1,yl
bing cau 1énh sau: '

Writeln(fv,'Hatch U453 N N'xl:a:b.'yl:a:b, ", x2:a:b)iy2:azh,,
x3:ah, ) y3:ah, . xneach, ) yneach, C )

Chon Iénh Bhatch hay Harch v6i di tugng nao dé xac dinh dudng
bién kin tiy thudc vao dang cua duong bién kin. Ching han, khi gach mét
cit cho ban vé banh rang gdm mayo vA vanh ring dugc ché tao tir cung
mot vat lieu va duge khoét 16, néu ding 1¢nh Bhatch thi may thuc hién
viéc gach mat cét 4 1an cho 4 dudng bién kin, con néu ding lénh Hatch
véi cira s6 bao ca 4 dudng bien kin thi may chi gach mat cit mot ldn, do
d6 t6c do nhanh hon nhiéu. Trdi lai, n€u dudng bién kin dugc ve gan voi
cic két ciu khic (ching han khi cit trich mot phan vo mdy c6 ket cdu
phitc tap) thi dung toa do mot diém trén dudng bién kin s& rit thuan 1oi.
5.3.4. Lénh vé nhanh

PE tang t6c do thiét ke ban v& c6 thé dung cdc 1énh vé nhanh sau day:

a) Lénh Filler dé vé& ndi ti€p 2 d6i twong bang mot cung tron. Hai ddi
tuong ¢6 thé 1a hai dudng thing cit nhau hodc song song, hai duong cong,
hai dudmg tron. Lic nay cin luu y:

- Khi d6i tuong |2 hai dudng giao nhau hoéc hai dudng tron (thi du vé
céc ma xich con lin), cdn chon ban kinh ndi ti€p R;

- P& noi 2 dudng song song, khong cin nhap ban kinh R vi khi d6
ban kinh chinh 13 nira khoang cdch gilta 2 dudng song song (thi du, vé
rinh then trén truc),

- C6 thé ding 1énh Fillet véi R = 0 dé kéo dai hoac xén céc dGi tuong
giao nhau.

b) Lénh Offset d€ tao cdc d6i tugng mdi song song theo huéng vuodng
gbc v6i dai tugng dugc chon, thi du, VE hai vong tron déng tam, hai
dudmg thing song song, hai dudng cong song song.

¢) Leénh Chamfer dé vat mép céc canh.

d) Lénh Mirror dé 1ao ra céc d6i tugng méi d6i xing véi cac doi
tuong ducc chon qua truc d6i xing xac dinh boi 2 diém.
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Thi du dung cira s6 W véi cédc toa do x1, y1 va x2, y2 bao ldy két cau
can 1ay d6i xing qua mot duong thing c6 céc toa do xtl, ytl va xt2, yt2,
ding cu lénh sau:

Writein(fv.' Mirror W 'x1:3:3,"'y1:3:3," "' x2:3:3,","y2:3:3.
xtl:3:3, 133, ' a2:3:3.) . y2:3:3.” °);
e) Lénh Copy dé sao chép cic d6i tugng dén céc vi tri xdc dinh trén
ban v&, con lénh Array ding dé sao chép céc d6i tuong:
- Thanh day chit nhat (Rechtangular Array) hoac
- Quanh tam (Polar Array).
Thi du, muén sao chép moét doi tuong thanh day (R) véi 2 hang cich

nhau kk va 3 ¢ot cach nhau k¢, ¢6 thé sir dung cau 1énh sau (diing cira s6
W ¢6 cic toa do x1,y/ va x2,y2 dé chon nhém déi tuong):
Writeln(fv.'Array W °x1:3:3,"'.y1:3:3." "x2:3:3,,'v2:3:3, R2 3",
kh:3:3."" ke:3:3);

Khi diung lénh Copy hoac lénh Array nén s dung lua chon M
(Multiple) dé c6 thé sao chép nhiéu ban tir nhém cdc doi tuong duoc
chon. D€ khong lam r6i hinh, nén vé nhém cdc d6i twgng & mot vi tri
thuan igi, sau khi sao chép dén nhiing vi tri xac dinh trén ban v€, s& xod
cdc nhém d6i tugng nay bang Iénh Erase véi cing mot toa do clra s nhu
& lénh Copy . '

Ching han mu6n vé nhiéu mit cit bulong va 16 buldng phan bs trén
hinh vé&, ¢6 thé ti€n hanh ldn luot nhu sau:

- Dung lénh Circle vé vong tron chi mat cat ngang cua than buléng
tai mot vi tri thich hgp trén ban ve;

- Dung 1énh Harch dé gach mat cét véi d6i tuong xdc dinh dudng
bién la W;

- Dung Iénh Circle hoac 1énh Offset d€ vé vong tron chi 16 buldng;

- V& 2 dudng tam bulong;

- Dung lénh Copy dé sao chép hinh v& mat cit buléng va 16 buléng
tai diém xt,yt dén hai diém xd|, yd1 va xd2, yd2 (van sir dung cira s6 W)
bing cau 1énh sau;

Writein(fv,'Copy W ' xi:a:b,"'yl:a: b’ x2:a: b, y2:a: b, M,
xt:azh, ' ytza: b, ", xdl:a: b, ydl:a:b,’’, xd2: a: b,"" yd2: a:h,"’);

- Dung lénh Erase dé xo04 nhém d6i tuong ban déu;
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5.3.5. Lénh hiéu chinh

Nhu di biét, AutoCAD cung cip cho ngudi thiét ké cic I€nh hiéu
chinh sau day:

- Lénh Break dé xén mét phan déi twong nam giita hai diém chon.

- Lénh Trim dé€ xén mot phin doi tuong nam giita hai doi tuong hoac

- Lénh Exrrim dé xo4 cling mot liic nhiédu déi twong duge gisi han boi
mot canh cat,

- Lénh Stretch dé voi va kéo din cic dai (wrong.

- Lénh Extend d€ kéo dai doi tugng va lenh Lenghthen dé thay déi
chiéu dai d6i twong.

- Lénh Move d€ roi cac d6i uong.

- Lénh Rotate d€ quay cic d6i tuong.

- Lenh Align dé roi va quay céc d6i tuong.

Khi lap trinh thiét k& tu dong ban v&, nhat 13 cdc ban vé phirc tap,
thudng rat hay sir dung cic lénh hi¢u chinh nhu Break, Trim, Move va
Rotate.

That vay, khi v& mot cum két ciu gom nhiéu chi tiét lip ghép vai
nhau nhu tryc, 6 lan, céc 16t, bo dém diéu chinh, ndp 6 va vo hop giam
toc, cong viée sé trd nén don gian va hinh khong bi r6i néu ti€n hanh vé
xong timg chi ti€t & mot vi tri thuan lgi trén ban vé réj dung lénh Move dé
cheén chiing vao cdc vi tri xdc dinh trén ban vé. Ciing thé, méi két cdu cha
chi ti€t mdy hodc bo phan mdy, thudng phai duoc thé hién trén ban vé
bang 3 hinh chiéu chinh va doi khi ca ¢ hinh cit. Néu véi méi mot vi tri
trén ban V&, lai goi dén mot chuong trinh con véi cdc tham tri va tham
bién dé thé hién két cau s& t6n nhiéu bo nhé va thai gian. Diing lénh hiéu
chinh, ngudi thiét k€ chi cdn vé két cdu & mot vi tri trén mét hinh chiéu va
nhanh chéng c6 duge két cdu & vi tri khéc hodc trén hinh chi€u khéc.

Chang han, dé vé& cic diu buldng hodc ddu vit, chi cin v& mot lin &
vi tri ngang véi ki€u | (vé 3 mat) hoac kiéu 2 (vé 2 mit), réi dung Iénh
Rotate quay mot géc xdc dinh dé biéu dién ching & vi tri khdc. Thi du
cau lénh

Writeln(fv,'Rotate W 'x1:3:3.""y13:3," ", x2:3:3 AR 7~ L5 IS
X¢:3:3,03e:3:3.790 ?);

¢6 nghia: quay mét déi twong duoc xéc dinh béi hai toa d6 x1,y | va x2,y2
cua clra s6 (W), sau khi  két thdc viéc Iua chon déi tuong (théem 1 dau
trang sau ddu tring (ng v6i toa do x2,y2), chon ti€p di€ém chuin (base

point) v6i toa do xc, yc ma cdc d6i tuong quay xung quanh, cudi ciing ghi
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gid tri géc quay la 90”. Néu mudén v& nhi€u d6i tuong vira quay dén
nhimg vi tri x4c dinh, dung.lénh Copy vira trinh bay & muc trén.

5.3.6. Ghi kich thuéc trén ban vé
5.3.6.1. Quy tdc ghi kich thuéc

Ghi kich thude trén ban vé ché tao cdn dugc thyuc hién theo nhimg quy
tac sau day:

1) S6 luong kich thudce trén ban vé phéi it nhat nhung di dé ché tao
va kiém tra chi ti¢t may.

2) Ghi kich thuéc phai thé hién duge qua trinh ché tao chi tiét, tic la
phai tuong tng véi céc cong doan khdc nhau va cdc nguyén cong khic
nhau khi gia cong co khi (thi duy, tién bé mat truc, phay ranh then trén
truc, v.v...).

3) Ghi kich thudc phai dam bao do chinh xidc cua cdc yéu té quan
trong nhat clia chi tiét. Mudn vay tuy theo trudng hop cu thé cdn lya chon
mot trong 3 cach sau day dé ghi ghi kich thudc:

- Phuong phap chudi dé ghi lién tiép céc kich thudc, dam bio do
chinh xdc cua kich thuée sau so védi kich thude trude, thi du ghi tri s6 cia
cdc khoang céch truc a[k] cia cdp k va tri s6 dung sai cia a,[k] trong
ban vé lip hop giam toc banh rang n cap.

- Phuong phép toa d6 dé ghi kich thudc theo mét chudn A nao do,
dam bio do chinh xédc vé khoang cdch cla tat c& cdc yéu td so véi chuan.

- Phuong phép lién hop phm hop hai phuong phap chudi va phuong
phéap toa d6 nham glam sai s6 & nhitng kich thudc yéu cdu chinh xdc nhat,
thi du ding mat mut cta truc 1am chudn dé ghi kich thuéc doan truc lap
vai dia xich va ghi kich thude xdc dinh vi tri ranh then trén truc (phuong
phdp toa do) sau dé ghi tri s6 cua chiéu dai ranh then (phuong phap
chudi) .

4) Khong ghi kich thudc ¢ khau khép kin trir trudng ho’p dé l1a kich
thuéc tham khao, khi d6 phéi ddnh ddu sao (*) & s6 mil cua tri s8 kich

thudc. Thi du, ghi chiéu dai con R, véi dau (*) trén ban v& ché tao banh
rang con.

5) Ghi kich thude phan keém theo sai léch gidi han trif trudng hop do
13 kich thuéc phan dinh cdc mién c6 cap chinh xéc khéc nhau, kich thuéc
vdt, géc lwon, chiéu dai phan cit ren cda bulong va nhimg y&u 16 yéu ciu
thap vé do chinh xdc ché tao.

Sai 1éch giGi han cua kich thude Iap ghép phu thudc kiéu lap va cap
chinh xdc duge chon trong bang P4.1 va P4.2 cua tai liéu [2], con tri s6
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dung sai tir IT9 dén IT14 cho trong bang P4.10 [2].

5.3.6.2. Nhitng vdn dé cdn luu y khi soan thdo phdn mém ghi
kich thuoc

'DE sir dung cdc Iénh vé ciia AutoCAD véi yéu ciu cic kich thude
duogc ghi phai theo quy dinh cia TCVN- va khong 1am r6i hinh vé, cén
lvu y nhitg van dé sau day:

1) Dt [énh trang thai:

Trude khi ghi kich thuée phai dat lénh trang thdi, ching han ding
cau |énh sau day:
Writeln(fv."Dim Dimexo () Dimexe 2 Dimasz 3 Dimitsz 0 Dimcen -3
Dimtad | Dimtih O Dimgap | Dimscale | Dimdee 0 Dimtdec 2 *);
trong doé

Dimexo = 0 : khodng cdch tir ddu dudng giong dén goc dudng kich
thudc bing 0;

Dimexe = 2 : dudng gidng vugt qud dudng kich thude 2 mm;

Dimcen =-3 : ky hiéu tim bing déu tdm hodc dudng tam véi phin
vuot qua ban kinh 12 3 mm;

Dimtad = 1 : con s6 va chit ghi kich thuée va kiéu lip nam phia trén
duding ghi kich thuéc ( theo TCVN )

Dimtih = 0 : chit va con s6 ghi dudng kinh ndm phia trén dudng ghi
kich thudc;

Dimgap =1 : khodng cich tir doan thang ghi kich thuéc dén dong
ghi gia tri kich thudc;

Dimtsz =0 : dung mii tén cho dudng ghi kich thudc;

Dimasz = 3 :do dai mii tén bang 3 mm;

Dimdec = 0 : kich thuéc cé tri nguyén (s6 6 1é cdn ghi 12 0);

Dimtdec= 2 : s6 56 1é cla tri s6 dung sai cin ghi 12 2.

Trudng hop kich thudc cdn ghi 12 mot sd thap phan (s6 con s6 sau
ddu phdy > 0), thi du, d-t, hoic t, tai tiét dién truc ¢6 ranh then thi trudc
khi ghi kich thudc cin dat lai Iénh Dimdec, ching han, khi gid tri kich
thudc ¢6 1 diu phdy dung lénh

Writeln(fv,'Dim Dimdec I Dimtdec 2 °);
2) Soan thao chuong trinh con ghi kich thudc:

Nén soan thdo mét sé chuong trinh con, tao thuan lgi cho viéc ghi
kich thudc trén ban vE lap va bdn v& ché tao, bao gom noi dung ghi kich

" Truomg hop gdn Dimtad = 0 thay cho | thi chif, con 8 va kiéu lip nam ciing dong va
o gitta dudng ghi kich thude
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thude tu do v6i s6 6 1¢ bat ky sau dau phdy, ghi kich thudc lip ghép kem
theo ky hiéu ciia AutoCAD, dé chinh la:

kh="7%C" : ky hiéu dudng kinh (chix @) :
kh="%%p" :ky hiéu dung sai d6i ximg ()
kh="%%d" :ky hi¢u do (°)

var cudi clng la tlép vi thé hién céc ndi dung khdc nhau nhu : h¢ lip, kiéu
lip va cép chinh xdc, tri s6 cua céc sai léch gidi han.

Chang han, ¢6 thé sir dung cdc Procedure ghi kich thuéc sau day
trong mot Unit ghi kich thude:

Procedure dimfree(kg:string[8]:x1 .yl x2,y2 xg.yg.ts:real);
var hx:byte:
begin
if ts<10 then hx:=1 else hx:=3;
writeln(fv,'Dim ke " x1:3:3,% y1:3:3,"'x2:3:3," ' y2:3:3."",
xg:3:3." " vg:3:3," "ts:hx:0);
end;

Procedure dimpost(kg:std:xl vl x2,y2 xg,vg 1s:real ;kh:string{4):
vest8eds:real);
begin
writeln(fv, Dim “kg." x1:3:3.°31:3:3,"",x2:3:3.%,'.y2:3:3."",
xg:3:3," "\ ye:3:3," ", kh, ts:hx:0.4v,ds:3:2);
end;

Procedure dimtext(kg:sid;x1 .yl x2 y2 xg.yg:real: kh:std;ts:real ;v \18)
begin
writeln(fv,'Dim " kg, 'x1:3:3,"'y1:3:3," ", x2:3:3,",',y2:3:3."",
X0:3:3.0y0:3:3, 0 khy 15:3:0:48.);
end;

Procedure dimver(x! yl x2,y2 kxtptm:real);
begin
writeln(fv,'Dim Dimtol on Dimtp "up:1:2," Dimim "tm:1:2," " ver’,
X8:3:3, . 00:38:3," " x2:3:3, " 92:3:3." . xlvkx:3:3," )yl 3 3 YR
end;
T — )
Procedure dimhor(xl vyl x2,y2 kytp.am:real);
hegin
writeln(fv,"Dim Dimtol on Dimtp "ap:1:2," Dimtm " tm:1:2." " hor’,
X1:3:3, 00353, " x2:3:3.¥2:3:3," . x2:3:3." " y2+ky:3:3."" );

end:
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Chi thich :

a) Procedure dimfree: ghi kich thudce tu do;

Procedure dimtext:  ghi Kich thudc va gan Gi€p vi cho kich thudc;

Procedure dimpost: ghi kich thude. gan Lép Vi va tri 50 dung sai cho
kich thudc; '

Procedure dimver :  ghi kich thudc theo phuong dimg kém  theo tri 86
dung sai;

Procedwre dimhor:  ghi kich thudc theo phuong ngang kém  theo tri s6
dung sai.

b) kg : kiéu ghi (hor” hoac ‘ver’); st4 : string{4) : st8 : string[8]: x1,y1, X2,

d)

y2: 10a do gidi han khoang kich thudc cin ghi : xg, yg : toa do vi tri
ghi kich thudc: ts: ky hiéu thong s6 cdn ghi kich thude: ds: tri s6 dung
sal.

Thi du, mudn ghi dudng kinh tai cdc ti€t di¢n i cia tryc theo phuong
diing véi liéu 1ap k6, chi can goi téi Procedure dimtext & trén

dimtexi(‘ver' xt{i].yl{i}, x2[i].y2[i]. xy{i] yx[i],"%Tec’ d[i],'k6');
con khi cdn ghi tri s6 khoang cdch truc v6i dung sai d6i xiing, chi can
goi tGi .

dimpost(*hor’ x1].yax{2]ya.x{1],ya-80," ".aw." %%p’ fa);

trong d6 fa 1a tri s6 dung sai cha khoang cdch truc, phu thude vao dang
tiép xiic va khoang cdch truc aw (xem bang 21.21 [2]).

Ch 5 procedure ghi kich thudc & trén déu dung 1énh “Dim”, vi vay sau
khi sit dung mot trong cic procedure ndy ciing nhu sau khi sir dung céc
lénh ghi kich thuéc “Dim” cia AutoCAD, phai dung lénh Exi, néu
khong céc lénh tiép theo clia tap tin s& khong dugce thuc hién, mudn vay
hdy dung cau lénh sau:

Writeln(fv,"Exi’);

Nhu vay dé gidm sd lan phai ding cdu lénh ndy, nén tap trung ghi
kich thudc theo timg cum chi tiét trén ban ve.

3) Ghi kich thudc theo dudmg dan:

Sir dung Iénh ghi kich thudc theo dudng din (Leader) dé ghi ban
kinh géc lugn. Ching han tir di€ém x1, yl trén cung lugn v6i mii tén va
dudng din dén diém x2, y2 s& ghi duoc ban kinh géc luon R=3 khi
dung cau [énh sau :

Writeln(fv,'Leader *, x1:3:3,"",y1:3:3," ", x2:3:3,"" y2:3:3R3 ),



4) Ghi kich thude géc:
Mudn ghi kich thudc géc c6 thé sir dung cau Iénh sau:
writeln(fv,'Dimangular '\ xd:3:3,""yd:3:3," "', x1:3:3,",",y1:3:3,""
X2:3:3.  92:3:300 X033, Y9 3:3);
trong dé
xd, yd : toa d6 cla dinh géc;
x1, yl : toa d6 diém cudi canh tha nhat;
x2, y2 : toa d6 diém cudi canh thi hat;
Xg, yg : toa dd vi tri ghi kich thudc goc.

5.3.7. Ghi sai léch hinh dang va vi tri

Nhu da biét, sai léch hinh ddang va vi tri anh hudng dén chat lugng va
do tin cay lam viéc cla chi ti€t mdy vi néu sai léch vuot qua tri s6 cho
phép sé:

- Lam giam d6 cling ti€p xdc, 1am thay déi dic tinh 1ap ghép, gay va
dap mép va mon cuc bo;

- Lam tang su phan bo khong déu tdi trong trén dudng ti€p xidc cua
cdc rang an Khop;

- Gay tai trong dong phu (khi do dao 16n) va lam giam do chinh xac
ddng hoc cta banh rang.

Vi vay trén ban vé ché tao can phai ghi dung sai hinh ddng va vi tri.

Khi ti€n hanh ghi dung sai hinh ddng va vi tri trén ban vé ché tao cin
lwu ¥ nhitng van dé sau day:

a) Vi ¢ nhiéu loai sai léch hinh dang va vi tri bé mat cho nén ngudi
thiét k€ cdn phan tich didu kién 1am viéc cu thé cha chi tiét may dé€ chon
loai va tri s6 dung sai hinh déng va vi tri thich hgp. Chang han, d6i véi
ban vé ch€ tao truc ciia hop giam 16c thudng yéu ciu ghi dé dao hudng
tam va dé dao mat ddu ctia céc bé mit truc lap véi céc chi ti€t quay, dung
sai do tru ctia mit lap 8 lan,dung sai 0 chéo va do khong doi ximg cla
ranh then trén truc. DGi véi ban vé ch€ tao binh riang can ghi do dao
hudng tdm cia mit tru dinh va d6 ddo mét mit ciia vanh rang va mayo
déi véi dudng tam 16 banh ring ciing nhv dung sai d6 chéo va do khong
déi ximg cla ranh then trén mayo banh rang.

b) Ky hiéu va tri s6 dung sai hinh ddng va vi tri dugc ghi trong
khung, gom hai hodc ba phdn, tir trdi qua phai lan luot 12 ky higu quy udce
clia dung sai, thi du dung miii tén dé chi dung sai vé 46 déo, hai vong tron
déng tam dé chi dung sai déi xtng, v.v... (xem bang 20.14 [2]), ti€p dén
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la tri s6 dung sai tinh bing mm va cusi cung la ky hiéu bang chit cdi in
hoa biéu thi mat chuén hodc mot mat nao dé. Khung duge dat ¢ mot vi tri
thich hgp trén ban vé va duoc néi véi mat can ghi dung sai bang nét manh
va mili 1én chi vio dudng bién ctia mat nay. Chang han, ¢6 thé soan thio
Procedure ghi d6 ddo sau day: :

Procedure ghidodao(kieu:byte 1 Ykerealvl v2:stringf4]);

trong d6 :
kieu=1 : CDD—¢ Kieu=2 : r-!:l:lj
Kiews3: (T et s LT 17
kiews5: [T T kieus6: '4—[1::] kieu=7 : @« ]

0 day cdc ki€u 5, 6 va 7 duoc dung dé ghi do dio mat diu, cdc kiéu con
lai d€ ghi do dao hudng tam tuy theo vi tri diém do.

x1,yl : toa do cia diém trén bé mat cin ghi do dao .
ke :khodng cich tir diém do dén khung do dio .
vl :tri s6 dung sai do dao.

v2  :ky hiéu mat chudn.

¢) Chudn dugc ky hiéu bing tam gidc déu to den, ddy tam gidc ndm
trén bién mét chudn hoc trén dudng giéng tir bien mat chudn, tir mot
dinh tam gidc ding mét doan thing néi dén khung chir nhat, bén trong
ghi ky hiéu mat chudn. Nhu vay dé v& mat chudn hdy soan thio mot
Procedure matchuan, trong d6 d€ t6 den tam gidc c6 canh a = 3 mm,
trong tng chiéu cao tam gide h = 2,65 mm, hay sir dung lénh Solid trong
cdu lénh sau day:

Writeln(fv,'Solid " xc:3:3."," y¢:3:3,” @-1.5, 2.65 @3, 0 ')

sau d6 vé doan thing n6i dén khung chir nhat va ghi ky hiéu mat chuén
theo cic 1€nh vé thong dung clia AutoCAD,

5.3.8. Ghi do nham bé mat

Nhur da biét, nhiéu chi tiéu quan trong cia chi tiet mdy nhu do bén
mon, do cimg ti€p xdc, dé bén cta moi ghép ¢6 do doi, v.v... phu thude
vao do nhadm bé mat. D6 nhdm Iém tac dong xau dén do bén moi ciia chi
ti€t mdy, nhat 1a tai nhitng noi c6 tap trung Ung sudt nhu goc luon cua
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truc, bé mit 1dp ghép banh riing, ranh then, chan ren, v.v... Nhdm bé mat
cﬁng anh hufmg dén d6 déng déu va chat luong tham cacbon, tham nito

va tham xianuya. Vi vay khi thiét ké cén chon dd nham thich hgp va ghi
day du trén ban vé,

5.3.8.1. Ky hiéu doé nham
Sit dung mot trong 3 ky hiéu sau day dé biéu thi do nhdm:

Dau dung dé ky hiéu dé nham bé mat ma khong chi dan phuong
phap gia cong bé mat dé. Day la cach ky hiéu wu tién.

Dau \9/ vGi vong trdn ndi ti€p vdi hai canh tam gidc dung dé ky hiéu
dd nhdam bé mat gia cong khong phoi (diic, dap, can, v.v...);

Dau V dé ky hiéu do nhdm bé mat gia cong co phoi (tién, phay, bao,
V.V..L )

Ngoai ky hi¢u nhdm con phai ghi tri s6 nham,véi R, (l1a sai léch trung
binh s& hoc cta profin) chi can ghi tri s6 coa né, con khi dung R, (Ia
chiéu cao nhip nho bé mit tinh trén 10 di€ém) phii ghi ca ky hiéu R, va tri
$0 nham.

Tri $6 nham dng véi cac phuong phap gia cong khic nhau xem trong
bang 21.2 [2], tri s d6 nham mat rzmg mat tru dinh va mat mut chudn -
xem bang 21.3 [2), con do nhdm ctia bé mit truc va 16 hop lap 6 lan -
xem bang 21.4 [2].

5.3.8.2. Vi tri ghi ky hiéu do nham

- D€ dé doc ban vé cic ky hiéu do nhdm can duge ghi trén cac dudng
bién hodc dudng giéng gin chd ghi kich thudc. Dinh cha ky hiéu do
nhdm phai huéng vé€ bé mat chi tiét.

- Quy udc ghi 40 nham mat rang trén dudng chia cta ban vé€ banh
rang.

- Ngoai d6 nhdm dugc ghi truc tiép trén céc phian bé mat khic nhau,
d6 nhdm nhu nhau cGa cdc bé mat con lai (46 nhdm cha vai truc, doan
vit, v.v...) dugc ghi & géc bén phéi cia ban v& ché tao bang ky hiéu quy
dinh va dugc bé sung thém dau (\/ ).

Nhu vay dé thuén tién cho viéc ghi dd nham trén ban vé ch€ tao nén
soan thao cdc Procedure sau day:

Procedure nhaml{kieunham,cachviet:byte:xd,vd tsnham:real);
Procedure nham2(kieunham cachviet:byte;xd yd tsnham:string{5]):
Procedure nhamconlai(tsnham:string{S});

trong 4o :



kieunham = I:JZ » kieunham =2: 7/

kieunham = 3: >| ; kieunham =4 : I(

cachviet =1 : ghi tri s6 nham theo phuong ngang;

cachviet =2 : ghi tri 6 nhim theo phuong dimg;

xd,yd : toa do dinh nham;

tsnham 1 0 Procedure nham/ 1a tri s6 nhdm theo R, (chi cin
ghi tri 6 cia R, ma khong ghi ky hiéu R)), con &
Procedure nham?2 la tri s6 nhdm theo R, .

Thi du ghi:

nham2(2.1,150,200," Rz20 ');

5.3.9. Ghi diéu kién ky thuat trén ban vé

Khi thyc hién cic ban v& ky thuat nén sit dung phong (Foni) chir
Simplex. shx, nghiéng 15" dé ghi kich thuéc, 1ip ghép va dung sai.

Diéu kién ky thuat dugc ghi & phan cudi ban vé lan luot timg dong
theo ki€u chir cha AutoCAD. Mai kiéu chit (Text Style) c6 thé sir dung
Font chit AutoCAD nhu SHX Font hoac TTF (True Type Font). Céc kiéu
chir khic duoc dinh bang lénh Sryle. D€ nhap diu tiéng Viét cho Font
chir .SHX can két hop mot Font chit cia AutoCAD va File dau VN.SHX.

Khi ghi bang thong s6 cho cdc ban vé& ché tao banh ring, banh vit
hodc truc vit, cling nhu ghi khung tén, théng ké chi tiét va diéu kien ky
thuat néu dung Vntime hodc VatimeH ciing nhu VnArial hodc VnArialH
s€ khong phu hop ma nén dung céc phong chir ti€ng Viét khic, phit hop
hon v6i  phong chit  Simplex nhu : Vatxt.shx d€ viét chir thudng va
Vnsimli.shx dé€ viét chir hoa

Khi dang cdc phéng chir tiéng Viét ndy cdn sir dung céc con s6 sau
day ngay sau chit cin ¢6 dau [16]:

S6 Biéu thi Thi du Sé xudt hién
I ddu sic hali hdi

2 ddu huyén ha2i hai

3 ddu hoi - ha3i hai

4 dau nga hadi hai

5 dau nang ha5i hai

6 ddu mi bebn bén

7 dau méc chu707ng chuong

8 ddu 4 na8m nam

9 chir d d9065 do

138



Chi y rang truge khi sir dung déu tiéng Viét dé soan thao phan mém
thi¢t k& ty dong ban vé trong méi trudng AutoCAD, can kich chudt phai
dé hién cira s8 Vietkey va dung Vni cho muc tiéng Viér .

Chang han dé€ viét noi dung cha diéu kién ky thuat theo kiéu chir
Vntxt, chiéu cao chir 3,5 tng véi khd ban vé A3 va A4, nét chir 1a 1,
nghiéng 15 d6 c6 thé dung Procedure sau day:

Procedure dkkt (sodong vl ul :byte);

var v: array{0..8] of integer; dong:array{0.8] of string{60]:

begin

for i:=1 to sodong do v[i+1]:=vi-7;
writeln(fv,'Style Vatxt 3.5 1 15 °);
for i:=1 to sodong do writein(fv. Text "uf1]:2," 0 ' dongfi],’ ’);
end;
Lic nay n€u can ghi 3 dong tai vi triul = 60 , v] = 70 v6i ndi dung:

dongl1}="Dé rdn bé mdt HB = 260",
dong{2]="Sai léch gigi han khéng chi dan cua cdc kich thuoce: bao - HI4');
dong{3]="bi bao - h14.conlai : #IT12/2");

v6i chii y [a ding cdc con s6 tir { +9 dé biéu thi ddu va chir d ti€ng Viét
trong hai dau nhay.

Khi d6 trong phan diéu kién ky thuat chi cdn ghi:
dkkt(3.60,70);

5.4. LAP TRINH THIET KE TU PONG BAN VE CHE TAO
CHI TIET MAY

5.4.1. Cac budc tién hanh

Chuong trinh vé ty dong ban vé ché tao chi tiét may duoc thuc hién
theo cic budce sau day:

[. Nhap tir ban phim hoac goi s6 liéu tir cac File két qua & chuong
trinh tinh todn thiét k€ chi tiét may.

2. Tinh todn bd sung cde yéu t6 két cdu cia chi tiét mdy nhu:
- Két cdu va kich thudce 16 tam cia truc — bang 13.3 [2];

- K€t cau cua bdnh rang tru va banh rang c6n ché tao rdi - hinh 14.1
va 14.8 [2];

“* Ciing ¢6 thé dung Telex & cla s6 Vietkey va soan thao ti€ng Viét cho ban vé nhu
phuong phap thong thudng (khong diing con s6¢ ma dung chit dé bi€u thi dau tiéng Viét).
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- Két cau cha banh rang tru va banh rang cén lién truc - hinh 14.5,
14.6 va 14.7 [2];

- Két cau cua banh vit — hinh 14.14 [2];

- Két cau ctua bdnh dai - hinh 14.16 [2];

- K&t cdu cua dia xich — hinh 14.17 [2], bang 14.4a va 14.4b [2];

3. Dinh kho ban vé. Chi y ring ban vé ché tao chi tiét mdy thudng
dugc vé trén kho gidy A4 hoac A3 theo ty I¢ 1:1. Trudng hop véi khd
gidy A3 ma kich thudc qud 16n thi ¢6 thé dung ty 1¢ 1:2. Khi chon khé
ban vé c6 th¢ dua vao chiéu dai (d6i vai ban vé& ché tao truc) hoac dudng
kinh (d6i v6i ban vé ché tao banh rang hodc cic chi tiét quay khéc).

4. Dua vao cdc s0 li¢u tir File két qua, xdc dinh lai cic thong s6 va
kich thudc (nhan véi hé s ty lé da chon) va tinh toan bd sung cac kich
thude khac nhu: dudng kinh va chiéu dai mayo cta chi tiét quay, cdc yéu
td cha phan khoét va 16 khoét trén than bdnh rang, v.v... Cho cic toa do
gdc va thiét 1ap céac biéu thic tinh todn cdc toa d6 tuong d6i clia cic yéu
to trén ban Vé.

5. V& céc két cdu chinh va cdc mat cat. Ching han déi véi ban vé
ché€ tao banh rang ¢6 thé ti€n hanh ldn lugt nhu sau:

- Tinh va v& vanh rang va mayo banh rang (v€ 1/2 két cau);

- Lay d6i xitng qua truc nam ngang;

- Khoét ranh trén mayo;

- Gach mat cit;

- V& céac dudng bién va cdc vét;

- V& céc dudmg dinh ring bao gém ca doan vit mép dinh rang;

- V& 16 banh ring va ranh then trén 16.

6. Ghi kich thudc chiéu dai (chiéu dai cic doan truc, chié¢u dai mayo
chi tiét quay, chiéu dai ranh then trén truc va trén 16 chi tiét quay v.v...),
dudng kinh danh nghia kém theo dung sai (duong kinh cic doan truc,
dudng kinh dinh bdnh rdang v.v...). Chd y rang kich thudc danh nghia la
kich thudc thuc, do dé khi ghi kich thuGe, cdc gid tri biéu thi kich thuée
can dugc chia cho hé s6 ty 1é da dung.

7. Ghi sai Iéch hinh dang va vi tri.
8. Ghi nham bé mat va nhdm con lai.

9. Ke va dién vao bang thong s6 (d6i v6i ban vé ché tao banh rang,
banh vit, truc vit). Bang thong s6 dat ¢ géc phai, phia trén ban vé gém 3
phan: cdc s0 lieu co ban (dé ché tao) gom cé: modun m, s6 rang z, goc
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nghiéng B, hé s6 dich chinh x, profin gdc, cap chinh xdc theo TCVN: céc
s0 liéu kiém tra va cic s6 liéu tham khao.

D€ kiém tra chiéu ddy rang c6 thé sir dung mét trong 3 thong s6 sau
day:

- Khoang phdp tuyén chung W. Céng thitc xdc dinh W tra & bang
P4.13 va P4.15 cta tai liéu {2);

- Day cung chiéu day ring s va chiéu cao do F dén day cung nay.
Tri 86 cha chiing c6 thé tra trong bang P4.14 [2];

- Khoang kich thudc con lan M.

Bo 56 ligu ki€m tra bao gém céc yéu t6 dic trung cho midc chinh xic
dong hoc, mic lam viéc ém, Vet tiep xiic va khe hd canh riing. Céc s6 liéu
kiém tra nay phu thudc cép chinh x4c va dudng kinh banh ring c6 thé tra
trong TCVN 1067-84. Tuy nhién véi cic banh rang cta bo truyén cap

chinh xdc 7 va thdp hon cho phép khong ghi cdc s6 ligu kiém tra trong
bang ma ghi & phdn diéu kién k¥ thuat.

10. Ghi diéu kién ky thuat:
Diéu ki¢n ky thuat ¢6 thé bao gém céc noi dung sau:
- Co 36 ché tao chon cdc s6 liéu kiém tra theo TCVN 1067-84 (di
vGi ban v& ché tao banh rang c6 cdp chinh xdc tir 7 trd xudng).
- Phuong phdp nhiét luyén va do rin cia vt lieu ché tao chi tiét.
- Sai l¢ch giGi han cia cic kich thudc khéng chi din trén bén ve.
- Dung sai d6 khong déi ximg va do chéo ranh then trén truc hoic
trén mayo cta chi tiét quay.
- V.V...

11, Ké va dién vao khung tén;

Khung tén ding chung cho tit ca cdc bin vé& ché tao chi tiét mdy vi
vay nén soan thao mot Procedure khung tén theo TCVN va sé& goi dén ¢
mdi bin vé. Ching han, c6 thé sir dung céc bién theo phuong phap truyén
tham $6 & chuong trinh con sau day:

Procedure khungten(tenct kyhieu hdan.duyet sv,lop nhanvi:string{12]);

trong d6 tén chi tiét (fenct) va nhan vat litu (nhanvl) cé thé gan vio
chuang trinh v&, cdc bién con lai gdm tén ngudi huéng dan (hdan), ngudi
duyét (duyet), tén sinh vién (sv ), tén don vi hoac 16p (lop) s& duoc cho
truc ti€p khi thuc hién ban vé.

14]



5.4.2. Soan thao cac Unit ding chung

Ngoai mot s6 chuong trinh con ding chung cho cic ban vé
nhu cic Procedure ghi kich thude, ghi nhdam bé ma, bang thong s6 dn
khdp rang, khung tén da trinh bay & trén, trong cdc bén vé ché tao con cé
mot 6 cau lénh lap lai nhiéu 1dn trong chuong trinh thiét k€ bin vé cling
nhir ¢6 mot s6 ket cdu dung chung cho nhiéu ban vé nhu mat cit truc tai
tiét dién co ranh then, 16 tam & ddu truc, 16 chi tiét quay v.v... Khi thiét k&
tr dong ban vé ché tao nén tao ra cic Unit bao gém cac noi dung trén
day. Ching s& duge goi dén khi thuc hién timg chuong trinh vé cu (hé.

Duéi day la mot vai thi du.

Thidu 1

Soan thao chuong trinh v&€ mit cit truc, bao gdém phan xdc dinh toa
do céc diém cla rinh then trén mét cit ngang cua truc, v& vong tron bin
kinh d/2 bi cat mot doan tuong ting véi chiéu rong then b, gach mat cit,
ghi kich thudc danh nghia clia chiéu rong b vi chiéu sau rinh then t] véi
sai 1&ch gidi han cla ching, ghi nhdm bé mat rinh then va cudi cling 12
ke hai duong tam.

Thuc hién

Program mctruc;

Uses crttec:

var xcp.xct,yct,yed xl x2:real;

Procedure khoitao;
begin

writeln(fv,’Limits *,'297,210");'"

writeln(fv,'Units ','22 3 2 °);

writeln(fv,"Zoom a’

writeln(fv,'Layer N LI MA’);

writeln(fv,'Layer N CG C red CG Lt Dashdot CG '):
end,

Procedure trangthai; '
begin
writeln(fv,'Laver on MAM MA C7 ');
writeln(fv,'Dim Dimexo 0 Dimexe 2 Dimtext 3 Dimasz 3 Dimisz ()
Dimcen 3 °);
writeln(fv."Dim Dimtad 1 Dimtih O Dimgap | Dimscale | Dimdec 0
Dimtdec 2°):

e — J

. {
Procedure solieu!"
begin
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Xep:=xt + sqri(sqr(di2) - sqr(bi2));
xct:=xt+ di2 -l ;
yet:=yvt + bi2;
yed:=yt - bi2;"
X2:=xt+di2 +17;
end;

Procedure vemet(xt,yt,d bt :real);
begin
writeln(fv,'"Layer on LIM LI C5 ');
writeln(fv,'’ARC CE ' xt:3:3.""'yt:3:3."",
Xep:3:3,yee:3:3," ", xcp:3:3,", yed:3:3);
writeln(fv.'Pline "xcp:3:3," \vet:3:3." ", xct:3:3.", " yct:3:3."".
XCE:3: 3. yod: 33", xep: 33, ived:3:3."");
writeln(fv.'Laver on MAM MA C7 °);
writeln(fv,'Bhatch P U 45 4 ', xc1-4:3:3."", yet+2:3:3."");
trangthai.:"™
writeln(fv,'Stvle KT Simplex3.51 15 °);
dimtext (*hor "xt-di2 yt xct,yct xct,yt+di2+12," "1 .1 55);"
dimver(xep,yct.xep.yed 25 sitsld)
writeln(fv,"Exi’);
nhami(1.1,x1,y¢d.5);
nham2(2,1 .x2,yct,5);
writeln(fv,'Layer S CG ');
writeln(fv,'Line ’, xt-d/2-5:3:3,"," yt:3:3,"", xt+di2+5:3:3," " yt:3:3,"*);
writeln(fv,’Line ’, x1:3:3,", " yt+di2+5:3:3," ', xt:3:3,"," yt-di2-5:3:3,"");
end; 39-0.3 |

N } - -

clrser;
tenfile:="mct.scr’;
assign(fv, ‘c\+tenfile); 7N
; . o 5
rewrite(fv), \5/
writeln(fv, Erase all ’);
khoitao;
solieu( 160,125 .40,12,5);
vemet(160,125.40.12.5);
close(fv): Hinh 5.1
End: MGt cdt truc tai tiét dién ranh then
Chit thich ’
‘" Sir dung kho ban vé A4, wong iing vdi khé gifly c6 kich thude 297 x 210;
" Trudc khi ghi kich thude sé goi t6i Procedure trangthai dé chi dinh 16p
nét manh MA la I9p hién hanh va quy dinh céch ghi kich thudc.

+0.1
12
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“ Trong chuong trinh da sir dung céc ky hiéu sau day:
Xt, yt :toa do tdm cla maii cit truc;
d  :dudng kinh truc tai tiét dién c6 ranh then;
b :chiéu rong then;
tl  :chiéu sau ranh then trén truc;
Xcp, xct : hoanh do cua cdc diém bén phai va bén trdi clia rinh then:

yet, yed ¢ tung do cdc diém trén va dudi cla rinh then trén mat cit ngang
cua truc;

ss  :dung sai ctia chi€u sau ranh then trén truc (tra bang 20.6 [2]):
slt, sid : sai [¢ch trén va sai I¢ch dudi cia chiéu rong ranh then (bang 20.6
[2]);
fv  :Text File;
dimtext : ghi kich thudc kem theo sai léch gidi han cho chiéu sau rinh
then 11 ¢6 6 s0 [é bang 1:
dimver : ghi kich thuée theo phuong dimg kém sai léch gidi han cho chiéu
rong then b,
“ Cac procedure ghi kich thude (xem trang 133) duge dit trong Unit tcc.
Thidu?2

Soan thdao chuong trinh thiét k€ tu dong 16 tam dung cho cic truc
duge gia cong trén may tién.

Thuc hién

Noi dung can soan thao & day bao gém phéan xdc dinh kich thude 16 tam, vé
ket cdu 16 tam, gach mat cit, ghi kich thude danh nghia cla chiéu dai va dudng
kinh 16 tam, ghi kich thuéc gée va cudi cung la ke dmmg tam. Chi ¥ rang 16 tam
1a hinh cit trich & d4u truc thuong duge biéu dién véi 1y 1€ 16n hon so véi ty 1
cua ban vé& ché& tao truc do d6 tri sd thyc cua céc kich thude 16 tam cin duoc
nhén vGi hé s6 ty 1¢. Ban vé 16 tam do mdy tinh thuc hién tr dong theo Program
lotam dudi ddy, cho trén hinh 5.2.

Program lotum;
Uses srt tee;
var [ fxyxeyeyk :arrayfl. 4] of real;

Procedure duong(xl yl x2 y2:real);
begin
writeln(fv,'Line ‘, x1:3:3,",'y1:3:3," ", x2:3:3,",',y2:3:3." ');

end:

Procedure tyler(xv,yv.kv:real dv:string[8]);

Begin
writeln{fv,'Style KT Simplex2 1 15 ');
writeln(fv," Text ', vx:3:3./, ' vy:3:3," "dv,”’):
duong(xv,yv.xv+kv,yv);

end;
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Procedure ltam(d xt yt:real:tl:hyte);

Procedure kichthuoc;

begin

if d<20 then'"

begin -
I{1]:=4.8:1{2]:=10:1{3]:=1.2;
fl1]:=4; f12]:=10; f|3}:=14.16:

end else

begin
If1]:=6:1{2]:=12.5;1{3]:=1.5;
fl1]:=5;:f12]:=12.5 Sfi3):=18.19;

end; n o2t
for i:=1to 3do

begin ///
Vil :=lfi] sl fli):=fli] =l; ‘
/7 . .

end;
O -=xt; for i:=1 to 2 do x[il:=xt+l[i]: N

x[3]:=x[2[+13]: 7,
for i:=0to0 3 do yk/i/:=yl-(I()+8*i):"” ////
6.0

#912.5

for i:=1102do yfi]:=yt- f{i]/2; / 7
xef2]:=x[2]-f12 1 Fcos( M6 Vsin(26)i2; !
xef3]:=x[3]-f12)*cos(m6)sin( M3 )2: 125 ol da-t:5
xcf4):=x(3}]; )

if d<20 then Hinh 5.2 : Lo tam

xef b ]:=xc2]+215%f] 2 [*cos(m6)sin( 7/6) else
xef 1 :=xef2]+f{2]*cos(m6)sin( M6} 2+3;
end;

begin
kichthuoc:
writeln(fv,'Layer on LIM LICS );
for i:=0 to 2 do duong(x{i] y{i]. xfi+l]yfi+1]):
duong(xt-3.yt, xt,y{1]};
writeln(fv, Mirror w ' xt-25:3:3,"' yt-25:3:3," ", x{ 3]+25:3:3."),
y[3]+25:3:3 ' x0-25:3:3,"" yt:3:3." ", x{3] +25:3:3.', " y13]:3:3.°°)
f10]:=f{1] for i:=0to 3 do duong(x{i] yfi], x{i].yl{]+f{i]):
trangthai”
writeln(fv,'Layer on MAM MA C7 ’);
writeln(fv,'Style KT Simplex 1.2 1 15 );
for i:=1 10 2 do dimfree("hor’ xt.y[ 1] x[i] Vi xfi].ykii] flilid 1 )
dimfree("hor' x{2] 2] x{3] ¥ 3].x( 3).vkf2] f{31it.1 )
dimtext(’ver' xfO] y[1]+f{1]. x[O] ¥/ 1], x{O]-10.y1, % f11111,")"
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dimtext('ver' x{2].v{2]+f{2], x{2] ¥{2], x{2]+ 10.¥{2]." %%’ f{2]/11,")
writeln(fv,'Exi’);
writeln(fv.,'Dimangular ', xc{2}:3:3,"" vt:3:3." ", xc{1]:3:3.", yell):3:3,"%
Xcll]:3:3,, yci2]:3:3."°, x| 3)-8:3:3.". \vt:3:3);
writeln(fv.'Dimangular *, xc[{3]:3:3,"" yt:3:3." ", xc[4]:3:3,"." ve[3]:3:3."",
xc[4]:3:3.0ycl4]:3:3)" ", X3+ 15:3:3. . yt:3:3);
if =2 then tile:= TL 2:1" else tile:="TL 1:1";
tyler(xt-3 . vt+25.11 .tile);
writeln(fv.'Hatch / 45 3 N N "xt-63:3:3,""vi:3:3." " x[0]:3:3.".
¥101:3:3." xf1]:3:3,","y{1]:3:3,"°, x{2]:3:3,"" y[2]:3:3.” ",
X3]-60:3:3"¥[3]:3:3." @' ~(x[3]-x1-5):3:3.0 @0.", {3]:3:3,
@ X[3]-xt45:3:3,0 ", x[2]:3:3. y[2)+f12]:3:3." ",
N335 ]+ f1]:3:3.°x[00:3:3," y[0)+f11]:3:3." C *);
writeln(fv,'Laver S CG ’);
duong (xt-15,vt, x[3[+15 vt);
writeln(fv,'Change L', xt-15:3:3."," yt:3:3." P Lt Dashdot );
writeln(fv,'Liscale 20 '),
end:
freeemme e ]
Begin
clrser;
tenfile:="lt.scr';
assign(fv, 'c\+tenfile);
rewrite(fv).
writeln(fv, Erase all ’);
khoitao;"™ )
ltam(25,150,100,2);
writeln(fv, viewres 10000°);
writeln(fv., redraw’);
close(fv);
End;

Cha thich
" Suy 1ir bang 13.3 12] .
' yk[i] : tung dO cic vi tef ghi kich thuée theo chiéu dai;
“xefi), ye[i]: toa do dung dé ghi kich thude géc qua dinh goe
va 2 diém trén 2 canh géc (ban doc tr tinh ycli;
' Sir dung cdc procedure ndy nhit trong thi du 1
' Cac procedure ghi kich thude (xem trang 133) dugce dat trong Unit tee.

5.5. LAP TRINH THIET KE TU DPONG BAN VE LAP
5.5.1. Cac nguyén tac va giai phap trong thiét ké

Trudc khi tién hanh thi€t k€ ban vé mot bé phin mdy, may hoac

thi¢t bi co khi, ngudi thiét k& can ndm vitng cic yéu ciu sau day:
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Thiét bi cdn c6 kich thue khuon khé nhéd gon, két cau hop 1y, 6 su
hai hoa vé kich thudc cua cic chi ti€t mdy va bo phan mdy, c6 hé s6 an
toan hop |y va ddm bao do tin cdy lam viéc...

1)Cé tinh cong nghé, nghia 12 trong diéu kién san suat hién 6, céc
chi ti€t va bd phin mdy phéi dé ché tao ddm bao do chinh xdc cin thiét, it
1on nguyén vit liéu va thoi gian.

2)Thdo lap don gian, dé diéu chinh khi lip va trong qué trinh sir
dung, chon ché do phi hop dé boi tron chd an khdp va cic 6, chim séc,
bao dudng don gian va thuan loi.

3) Hinh dang dep.

Céc yéu cdu trén day sé duge dam bao néu trong qua trinh thiét ke,
cdc nguyen tac va gidi phdp thiét ké sau day duoc quén triét:

- Thuce hién ding nhiém vu thiét ké (cdc s6 liéu ddu vao). Céc s6 liéu
ky thuat phai dugc tuan thi triét dé;

- BO tri hop ly cic cum keét ciu, chon loai truyén dong, khdp n6i thich
hop, ¢6 thé chon tudi tho lam viéc nhy nhau hoac khac nhau déi vdi cac
chi tiét trong mdy, sir dung co cdu diéu khién, dinh vi va diéu chinh don
gian;

- Lua chon ¢6 can cif vit li¢u va phuong phép nhiét tuyén dé ché tao
chi tiét mdy va bo phan mdy, dam bao giam khéi lugng san phdm, giam
chi phi d6i véi cdc vat liéu dat tién va giam gid thanh két cdu;

- Lira chon hgp 1y khe hd giita cic chi tiét quay va dimng yén, vi tri
tuong ddi cha cic chi tiét trong khong gian;

- Chon dang cong nghé gia cong cdc chi tiét c6 xét t6i quy mé san
sudt, phuong phdp ché tao phoi va gia céng co;

- Lua chon ¢6 can cif céc kiéu lap, dung sai, cdp chinh xdc va cdp do
nhdm bé mat chi tiét c6 xét 16i kha nang thuc t€ clia noi ché tao;

- Sir dung rdng rdi cdc titu chudn nhd nuéc, titu chudn nganh, dia
phuong va tiéu chudn xi nghiép;

- Thuc hién sy thGng nhét hod trong thiét k&, tic 13 sir dung véi s6
lugng t6i da c6 thé cdc chi ti€t mdy va bd phan mdy cé cing quy céch
kich thude, cling loai vat liéu va loai phoi, nher d6 s& giam duoc thoi gian
va gid thanh thiét k€ ché tao san phdm.

Trén co sO quén triét cdc yéu cdu vé két cau, ngudi thiét k€ nén phéc
thao mot s6 phuong dn két cdu, so sanh va chon ra phuong 4n thich hop,
sau d6 mai ti€n hanh 1ap trinh thiét k€ tv dong ban vé lap.

5.5.2. Cac budce tién hanh

Lap trinh thiét k& tu dong ban vé lap duoc ti€n hanh theo cic budc
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sau day:

I. Goi s0 ligu tit cdc File két qua & chuong trinh tinh todn thiét k& cdc
chi ti¢t mdy va bo phan mdy. Déi véi hop giam t6c d6 I cic théng s6
nhu: khodng cach truc hoac chiéu dai con, kich thude cic banh rang,
bénh dai, dia xich, dudng kinh va chiéu dai cic doan truc, loai 6 [an va
kich thudc 6.

2. Dua vao cdc s6 liéu tir File két qua va ty Ié da chon, xdc dinh lai
cac thong s6 va kich thude da ¢6 (nhan véi hé s ty 1¢), sau dé tinh todn
bé sung kich thudc cta cic yéu t6 két cdu binh rang, banh vit, banh dai,
dia xich (xem muc 5.4.1) va xdc dinh céc toa do goc va toa do tuwong doi
trén ban Ve,

3. Dinh kho bin v& véi chii y 1a ban vé lip thudng duge vé trén kho
gidy AO hoic Al theo mét ti ¢ xac dinh phu thude vio kich thuée cia két
cdu cdn thé hién. O day chinh la cic kich thudc khuon khé cia bo phan
mdy gom chiéu dai L, chiéu rong B va chiéu cao H duge xdc dinh theo
cac thong s0 co bin, doi voi hop giam t6c dé 1a khoang cich truc hoéc
chi¢u dai con, dudng kinh cdc binh rang, banh dai, dia xich va chiéu dai
C4c truc.

4. Soan thao cdc chuong trinh con tinh todn va vé két cdu cdc chi
ti€t, ching han, d6i v6i hop giam t6c bao gdm cdc Procedure vé than va
nap hop, vé banh rang, truc va ranh then trén truc, 6 1an, bac chan va két
cdu cdc chi tiét lap vao vo hop nhu: ndp 6 va 16t kin, bulong vong, céc
loai bulong va dai d¢, nit thio ddu, thaim ddu, ndp kiém tra, nit thong
hoi. Cac chuong trinh con nay nén duge xay dung theo phuong phap
truyén tham s6 tng véi mot s6 kiéu két cdu xdc dinh, khi goi ra dé sir
dung, ki€u s& dugc chon va cdc tham tri s& dugc thay déi cho phi hop véi
tng truong hop thi€t ke cu thé. Vi chuong trinh vé tu dong ban vé lap rat
dai, chi€m bo nhd 16n hon bo nhé 16i thidu cia may tinh, do d6 sau khi g
roi hdy bién cdc chuong trinh con thanh cdc Unit hoiac Unit Overlay dé sit
dung khi tién hanh vé timg cum két cau trong chuong trinh chinh.

5. Soan thio cac Unit dung chung cho céc ban vé lip gém:

- Khung tén theo TCVN 3821-83 ;

- Dénh s6 thir tu chi tiét trén cdc hinh chi€u va trén hinh cit, véi
dudng gidng bang nét manh, ndi tir vi tri ddnh s6 chi tiél t6i cic doan
gach dam (nét lién) duoc bé tri theo nhimg cot ding hoidc ndm ngang,
trén d6 ghi cdc sO thit tu chi tiét (chd y ring con s6 phai dugc viét bang
khé 16n hon va nét dam hon so véi con s6 ghi kich thudc tap ghép va kich
thude khuon khd):

- Ké bang théng ké chi tiét;
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- Ghi dac tinh ky thuat ctia két céu va ghi ky hiéu cdc mat cit.

6. Goi 168i cac Unit két cdu da dugc soan thao (muc 3.5.2.4) dé vé
ln lugt céc chi tiét trong timg cum két cdu tai nhimg vi tri xdc dinh trén
hai hodc ba hinh chiéu cimg céc hinh cét trich, n€u cin thé hién thém cic
két cau phic tap. Can luu ¥ chon hinh chi€u chinh dé biéu dién cic két
cdu bén trong: d6i véi hop truyén dong cé cic truc duge phan bd trén
cting mot mat phiang nén chon hinh chi€u bing 1am hinh chiéu chinh, con
doi vdi cac hop cé truc chéo nhau nhu hop giam t6c truc vit, nén chon
hinh chiéu ding lam hinh chiéu chinh. Céc hinh chiéu con lai dugc dung
d€ thé hién két cu v vi tri tuong quan trong khong gian cia cic chi tiét
va cum két cdu. Nhu vay ngoai viéc phai xdc dinh chinh x4c vi tri can thé
hién két cau cha cac chi ti€t va cum két cdu, con phai viét bé sung cic
doan chuong trinh nhim xac dinh kich thudc va thé hién cic yéu 16 cia

than mdy hoac vo hop ghcp vai cdc két cdu nay trén cdc hinh chi€u cla
ban vé.

Sau khi v€ xong timg cum két cdu, nén tién hanh ngay viéc ghi kich
thude 1ap ghép ciing nhu ké dudng tam cho cum két ciu dé véi chi y
rang, kich thudc danh nghia phai 1 kich thuéc thue, tite 1a phai chia cho
hé s6 ty & da chon khi xéac dinh cdc thong s6 va kich thudc dé vé.

7. Ghi kich thudc khuon khé, kich thude 1dp dit (kich thudc lién két
ban vé& ldp véi khung hodc bé mdy) va cdc tri s6 dung sai cdn thiét (thi du,
dung sai khoang cach truc trong hop giam t6c binh rang va hop giam toc
truc vit). Chu y rang, cic kich thudc danh nghia nay déu 12 kich thudc
thuc va tdt ca cac con s6 biéu thi kich thudc phai c¢6 cing do cao, cling
chiéu day nét va phai nhd hon con s6 chi thit tu cdc chi tiét trén ban ve.

8. Goi dén cdc Unit dung chung d€ ti€n hanh ddnh s6 thit tu cdc chi
ti€t trong ban v€ lap, v& va dién vao khung tén, ké va dién vao bang thong
ké chi tiét, ghi ky hiéu cidc mat cét va dac tinh ky thuét cia két cdu.

9. Trong trudng hop cdn thiét, trén ban vé lap con ghi diéu ki¢n k¥
thuat cta két cdu. Chiang hdn, ddi véi hop giam t6c banh rang con - tru
hai cip dung trong mdy né va toa xe dién ¢6 thé ghi cdc ndi dung sau
day:

- Khe h¢ canh rang khi an khép: d6i véi cap banh rang con — khong
nho hon 0,2 mm, d6i véi cap banh rang tru - khong nho hon 0,15 mm;

- Vét ti€p xic : déi v6i ring banh ring con — theo chicu dai rang va
theo chiéu cao ring khong nhé hon 60% ; déi véi ring banh ring tru -
theo chiéu dai rang khong nho hon 60%, theo chiéu cao rang khoéng nho
hon 45%;

- Cc 6 diia con dugc diéu chinh khi ldp nho dai 6¢ va can dém;

- Boi moét 16p son mong hodc mot 16p thuy tinh nudc 1én bé mat ghép
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gitta nap va than hop;
- Sau khi lap xong, cho hop giam tSc¢ chay ra cho 16i khi céc bo
truyén banh rang lam viéc ém, tiéng én déu (trung binh khoang 2 gid).

10. Dat en File va ghi vao File céc 6 liéu phuc vu thiét ké ban vé
chung, bao gém cdc s¢ liéu lien quan dén kich thude khuon kho (chiéu
dai L, chiéu cao H va chiéu rong B cia hop), cic kich thudc lien két
(chiu day d€ hop, khoang cich giita cdc 16 bulong, chiéu cao tir mat dudi
dé¢ hop dén tam truc) va kich thuée ldp ghép (dudng kinh danh nghia va
Kiéu lap cta ddu truc) ciing nhu céc thong s6 cba bo truyén ngoai gém
dudng kinh va chiéu rong banh dai, dudng kinh va s6 rang dia xich.

5.5.3. Thi du

Lap trinh thiét k& tr dong ban vé lap hop giam t6c truc vit - bdnh
rang trong h¢ dan dong bang tai ¢6 so dd vé trén hinh 4.1. Dit liéu cha dé
thiét k& Iy tir File két qua (khoang céch truc a,,= 135 mm; a_,= 220 mm
v.v...), da dugc ghi vao File khi thue hién chuong trinh tinh toan & chuong
4. muc 4.3 ng véi cic $6 liéu cho trong thi du nay.

Thuc hién

{$SO+ F+}

Program velap;

Uses Overlay Cri.Graph.h ki, solicttch.ctg cth vir vbr hcd hee: '
{30 ctg} ($O cth}) {$0O vir} {30 vbr}

Procedure KiemtraOverlay:;
begin
Ovrinit ('velap . OVR');
If OviResult < > OvrOk then
begin
writeln(* Loi Overlay’);
halt;
end;
end.;

Begin
KienttraOverlay,
Clrscr:
shvehop ';
assign(fv, C\ '+tenfile);
rewrite(fv);
writeln(fv. Erase all ’);
khobanve(Lh}:""
napkin(2,1 xaf2].dnf2].d{2.0]hpi2} hvi2});
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goiolan;

lobulong (db{3],.db{2});

truc;

banhrang;

vohop,

khungten(tensv tenlop,"HOP GIAM TOC TV-BR’, ' 01-05-03"," ' );
danhsoct;

bangke;

writeln(fv, 'redraw’);

writeln(fv,” viewres 10000°);

writeln(' Ten ban ve lap thv= ", tenfile);

close(fv);
End.
Chu thich
’ Sit dung cdc Unit sau day cho chuong trinh nay :
-Unitth  : d€ tra cde bang sd, tri s6 dung sai, v.v...

- Unit kht  : dé 1ao ra ciic khung hién thi véi mau sic va vi tri khédc nhau
trén man hinh;
- Unit solict: dé chita céc Procedure ghi dir liéu va cdc két qua tir cdc
chuong trinh tinh todn ciing nhu chita cac Procedure goi
dir liéu phuc vu cdc chuong trinh tinh todn va vé;
- Unit tch  : chira cdc chuong trinh con ghi kich thudc;
- Unit ctg : chia cdce chuong trinh con vé cic chi tiét ghép véi vo hop
nhu: buldng vong, nit thdo ddu, tham diu v.v...

- Unit cth : chia cac chuong trinh con vé& céc chi tiét cia hop nhu: bich
hép, cum truc vit, v.v...

- Unit vbr : chita cdc chuong trinh con vé cdc loai banh riing va banh vit;

- Unit vtr : chita céc chuong trinh con vé céc loai truc (truc vao, truc
trung gian, truc ra, truc lién bdnh rang, truc lién truc vit,
V.V,

- Unit hed : chita céc chuong trinh con vE vo hop va céc chi tiét trén hinh

chiéu dimg;

- Unit hee : chia cdc chuong trinh con vé vo hop va cic chi tiét trén hinh

chiéu canh;

) Céc s6 liéu v& hop dugc goi tir cac File két qua & chuong trinh tinh
todn thi¢t k&€ hé dan dong bang tai, bao gém: khoang cidch truc cta bd truyén
truc vit - banh vit va cha bd truyén banh rang; duomg kinh cic banh rang, binh
vit, truc vit, dia xich; dudmg kinh va chiéu dai cdc doan truc; loai 6 1an va kich
thudc 6.

“"Tir Procedure stvehop xéc dinh duge chiéu dai hop L va dua vao L dé
xdc dinh kho ban vé.

Trén hinh 5.3 I ban vé lap hop giam tdc truc vit — binh rang do
mdy tinh thuc hién theo chuong trinh vé tu dong (Program velap) & trén.
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5.6. LAP TRINH THIET KE TU PONG BAN VE CHUNG

Ban vé& chung dugc hoan thanh vao giai doan cuéi ciing cta qua trinh
thi€t k€ co khi nhdm bi€u dién toan bd hé thong thiét bi, vi tri tvong doi
gitta cac bd phian may trong hé thong va quan hé gilta ching v&i nhau.,

5.6.1. Mot s6 van dé can luu y khi thiét k€ ban vé chung

Ngoai viéc thé hién hinh ddng bén ngoai, tuong quan giita cic bo
phan may va cidc yéu t6 két ciu ciing nhu nguyén tic Jam viéc cla san
pham, ban vé chung con cdn thé hién nguyén tic lip dit va cdc dac tinh
ky thuat coa thiét bi. Muén vay khi thiét ké ban vé chung can dam bao
nhitng ndi dung va yéu cdu sau day:

|. Ban vé chung can duoc biéu dién trén hai hodc ba hinh chi€u véi ty
[& thu nho 1:2; 1:2,5; 1:4; 1:5; 1:10, dong thoi khi can thi€t, dung thém
cdc hinh cat trich cing nhu biéu dién so dé dong cua hé thong. Cic yéu té
cla ban v& chung khong yéu cdu thé hién qua ti mi nhung cin rd rang va
chinh xdc. Chiang han khong cin biéu dién cdc bu 16ng ghép nip va than
hop giam téc nhung cic bu 16ng dung dé ¢6 dinh cic bé phan mdy trén
nén thi cdn duge thé hién o rang. Chi y chon vi tri tvong quan hop ly
nhat dé biéu dién dong co dién, hop giam ¢ hodc hop téc do va cic bod
phan mdy khac déng thdi tim vi tri thuan lgi dé lién két t6t nhdt voi
khung hoidc bé¢ mdy.

2. Ban vé chung cdn ddm bao yéu cdu lap ghép, tirc 12 mot mat cidn
dam bao kha nang lap ghép chinh xdc dong co va cdc bd phan may vdi
khung hoic bé mdy, chd néi gitta cdc dau truc, v.v...Tuy nhién khong yéu
cau mo ta ky vé két cau ciing nhu cich bo tri mat ghép ndi hoac dudmg
bao ché ghép vai chudn do.

3. Trén ban vé chung can ghi nhitng kich thudc sau day:

- Kich thude khuon kho, lién quan dén nha xudng phuc vu lap dat
thiét bi.

- Kich thudc tap dat va kich thude kiém tra do chinh xac lap dat, bao
gém cdc kich thudce phuc vu viéc lap ghép cdc don vi lap, khe hé céin thiét
gitra hai nira khép néi (ding dé kiém tra vi tri tuong d6i giita cdc don vi
lip theo phuong doc truc).

- Kich thudc lién két, xdc dinh vi tri cta cdc bo phan lap va moi lién
hé gitra chiing véi nhau, bao gédm chiéu cao tam truc tinh dén mat tua cua
khung hodc bé mady, toa do phan bo cédc 16 bulong ghép cic bd phan may
vao khung, toa do cdc 16 dé ¢4 dinh gid d& truc, cdc thong 8 cua bo
truyén ngodi (s6 rang dia xich va budc xich, dudng kinh va chiéu rong
banh dai), tic la cic kich thude lién quan dén khung va bé mdy. Ngoai ra,



dé c6 ca 53 thiét k& méng cin ghi dudng vién trén mat bing, khodng cich
tr b¢ mdy dén nén, toa do cic 16 bulong nén, chiéu day d&¢ may (dé xdc
dinh chic¢u dai buléng nén) va kich thudc phan bé tong dat bulong nén.

4. Trén ban v& chung cin dinh s& cdc don vi lap va ghi vio bang ke
dat phia trén khung tén, trong dé ghi: s6 lugng, phuong thitc cung ing,
ching han déi véichi tiét may - ghi “vat lieu”, d6i véi dong co - ghi chir
“mua”, d6i véi hop truyén dong - ghi chr “1ap sdn”, déng thai cdn ghi
dac tinh k¥ thuat cta thiét bi, bao gom cong suat va s6 vong quay cia
dong co, luc kéo hoac momen xodn va s6 vong quay trén truc ra, dic tinh
truyén dong (duong kinh dia xich, géc nghiéng cua xich so véi mat bing,
V.V...)

5.6.2. Cac budc tién hanh

Lap trinh thiét ké tr dong ban vé chung duge tién hanh theo cic budc
sau day:

I. Goi s6 liéu tir File dit lidu chia cdc ket qua thu duge & chuong
trinh thiét k& ban vé lip cic bo phan mdy. D6 1a céc s6 liéu lien quan dén
kich thudc khuon khé (ching han chiéu dai L, chidu cao H v chiéu rong
B clia hop truyén déng), cic kich thuéc lien két (chiéu day dé& hop,
khodng cich giita cde 16 bu 16ng, chiéu cao tir mat dudi dé€ hop dén tam
truc), kich thudc lip ghép (dudng kinh danh nghia va kiéu lip cia diu
truc) va cic thong s6 cua bo truyén ngoai dugc xdc dinh khi tinh todn
thi€t k€ cdc bo truyén, gém dudng kinh va chiéu rong banh dai, dudng
kinh va s6 rang dia xich.

2. Sir dung céc Unit tra bang dé tra céc s6 liéu can cho thiét k€ ban vé
chung va da duge nap vao dia nhu: céc kich thude lap dat dong co, cdc
thong s6 va kich thude cia khdp néi, quy cach va cic kich thude clia thép
cdn dinh hinh phuc vu thiét k& khung mady, kich thudc clia céc buléng, dai
6c, dém vénh va dém xién ghép cic b phan mdy vao khung thép dinh
hinh, kich thuéc cha bu 16ng nén, v.v...

3. Dinh khé ban vé v6i chii ¥ 13 ban vé chung thudng dugc vé trén
khé gidy A0 theo mot ty Ié thu nho (1:2; 1:2,5; 1:4; 1:5; 1:10), phu thuoc
vao kich thudc cua thiét bi can thé hién.

4. Dua vao cdc s6 liéu di goi tir File dir liéu, cdc kich thudce tra duge
tir cic bang va ty Ié da chon, xdc dinh lai cac théng s6 va kich thudc da
¢6 (nhan véi h¢ s6 ty 1€), sau dé tién hanh tinh todn bd sung cdc thong s6
ket cdu, cdc toa do gdc va toa do6 tuong doi.

5. Soan thao céc chuong trinh con dé vé tu dong két cdu cua cdc bo
phan mdy va chi ti€t mdy trén cic hinh chi€u, bao gém: dong co dién,
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kh6p néi, hop gidm t6c hodc hop téc do, cic b truyén ngodi (truyén
dong dai, truyén dong xich), g6i d& & céc tryc truyén, tang quay, khung
va bé mady, céac chi ti€t kep chat, v.v...

6. Ghi kich thudc khudn khd, kich thude lap dat va kich thude hién
két. Chi y ring, cic kich thudc danh nghia nay déu la kich thudc thyc,
téc ta chiing cdn dugc chia cho hé s6 ty 1& (da chon khi vé két cau) trude
khi ti€n hanh ghi tu dong céc loai kich thudc trén ban ve.

7. Goi dén céc Unit dung chung dé ti€n hanh danh s3 thi w cic chi
tiét trén ban v& chung, vé va dién vao khung tén, ké va dién vao bang
thong ké cdc bod phan mdy va chi tiét mdy, ghi ky hiéu cic mat cat, ghi
vao bang s6 licu biéu thi dac tinh k¥ thuét cta thiét bi.

8. Trudmg hop cén thiét, ¢6 thé soan thao cic chuong trinh con dé vé
ty dong so d6 dong cua hé thdng va so do thi€t bi diéu khién trén ban vé
chung.

5.6.3. Thi du

Lap trinh thiét k& tu dong bin vé chung hé dan dong bang tai co so d6 dong
dugc vé trén hinh 4.1 vi bin vé lip hop giam t0¢ tryc vit — binh rang duge thé
hién trén hinh 5.3. Dir liéu ciia dé thi€t k¢ 14y tir cdc 56 liéu d duge ghi vao File
k&l qua khi thyc hién chuong trinh tinh todn & thi du 5.5.3.

Thuc hién :

{30+ .F+}
Program bvchung;

Uses Overtay,Cre.graph,tb.kht, solict.teh kht heb hed:'"
{$0 heb) {$O hed}

procedwre KiemtraOverlay:
hegin
Ovrinit ( ‘bychung OVR'):
If OviResult <> OvrOk then
begin
writeln(‘ Loi Overlay’);
halt;
end;

Begin
kiemtraOverlay;
shvehedd *';
tenfile:="byvchung.scr’;
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assign(fv, C:\ '+tenfile);
rewrite(fv);
writeln(fv, Erase all )" ;
khobanve(L):""
khung:
hop;
dongco,
khopnoi;
tangguay:
orruolt;
hixich;
writeln(fv. redraw’);
Close(fv);
End:

Chi thich

“YNgoai cic Unit c6 san nhu Crt, Graph va Overlay, trong chuong trinh
con sir dung cic Unit th. kht. tch, kht, solict, heb. hed, trong d6 Unit heb va Unit
hed chita céc chuong trinh con ding dé:

- V& toan b cdc két cdu cua dong cd di¢n, Khép noi, tang quay, 6 trugt, bo
truyén xich con lan;

- Ghi cdc kich thudc, ké khung tén va bang ké céc chi ti¢t: ghi dicu kién ky
thuat, dac tinh cua thiét bi cling nhu danh s6 chi tiét:

Cic noi dung ndy duge thue hién trén hai hinh chiéu bang va hinh chiéu
ddng. D6 12 hai Unit ¢6 dung lugng rét [Gn, vi vay ching duoc chuyén thanh cdc
Unit Overlay do d6 ¢ dong thit twv cua chuong trinh con ghi thém cic Ky
hiéu {80 heb) (80 hed).

@ Sivehedd la chuong trinh con goi tr Unir solict lién quan dén cic kich
thude khuon kho clia hdp truyén dong (duge xdc dinh khi thiét k& ban vé 1ip)
cling nhu cua dong co dién, khép ndi, tang quay, 6 trugt va goi dd 6 trugt, cic
kich thudc lién két va phan tinh todn bd sung céc kich thude can thiét khic.

M Xod sach man hinh truée khi tién hanh veé.

“ Dua theo kich thude chiéu dai cia dong co dién, khdp ndi, hop giam 6c va
cdc bo phan médy khdc sé tinh dugc chiéu dai cha thiét bi L va dua vio L d¢ xdc
dinh khé ban v& va ti 1& cha ban v&.

Trén hinh 5.4 12 ban vé chung clia hé din dong bang tai do mdy
tinh thuc hién theo chuong trinh vé tu déng ban vé chung da ducc
soan thao trén day (Program bvchung).
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Chuong 6

XAY DUNG CHUONG TRINH THIET KE TU PONG
BAN VE BANG NGON NGU AUTOLISP

6.1. AUTOLISP VA VISUALLISP

Nam 1982 phian mém AutoCAD cta hing Autodesk Inc. ra doi danh
ddu mot bude ngoat trong linh vuc thiét k€& tren may tinh (CAD). Sau do
ngon ngir ap trinh AutoLISP duoc cic nha phat trién cia Autodesk dua
vao nhu mot cong cu chuin cho phép ngudi dung ty tao cic chuong trinh
cua riéng minh, gidp cho viéc thi€t k& wr dong trén mdy tinh ngdy cang
phit trién da dang va phong phd.

Moi bidu thiic AutoLISP duge bit ddu bang mot dau ngodc mo "(" va
két thic bang dau ngodc déng )", do d6 mot bi€u thic phic hop s gém
nhiéu cap ngodc 16ng nhau. Céc biéu thic ¢6 thé thuc hién ngay bang
cich nhap truc tiép ching trén dong lénh AutoCAD. tuy nhién néu cin
thue hién nhiéu bi€u thirc thi cach nay khong thich hop. Mot cdch khac la
gom céc biéu thic ndy, lvu thanh mot tep (file) véi tén tép ¢6 phan md
rong mac dinh [a ".Isp", goi tit 1a tép LSP. Khi can thyc hién cac bigu
thicc d6 chi nap tép LSP bang cich gb "(load tén_tép)" trén dong le;h
hoac chon trén thuc don Load / Application /... cha AutoCAD. Trudc Kia
cac tép LSP dudc tao ra bang cdch sir dung mot chuong trinh soan thao
chung nhu Notepad, NC.... va do d6 rit kho kiém tra 18i. Vi AutoLISP
thuéc ngon ngir 1ap trinh thong dich nén cdc 16i nay chi dugc phét hién
khi chay chuong trinh. Doi khi mot 16i nho (thiu hodc nham cic dau
ngoac ching han) cling 1am ngudi 1ap trinh (6n rit nhiéu thoi gian tim va
xu ly.

Trong céc phién ban gan day ciia AutoCAD, ngon ngit AutoLISP da
dugc cai tién va bé sung thém nhiéu tinh niing mdi. Tur phién ban 2000,
VisualLISP ra d&i di 1am cho viéc lap tninh AutoLISP trd nén dé chiu han
&t nhiéu. VisualLISP cung cdp mot moi trudng giao ti€p (IDE) riéng,
gitip ngudi lap trinh dé dang tao va chinh sita mi ngudn, gd r6i va tinh
nang bién dich guip tang t6c do thuc hién cling nhu viéc phan phdi
chuong trinh thuan ld, thong nhit va trdnh mat mat ma nguon. Viéc nap
chuong trinh ciing ¢6 thé thuc hién ngay trong moi truong VisualLISP
lam cho viéc kiém tra chuong trinh nhanh hon. Duéi day gidi thi€éu mot
5§ diém co ban vé moi trudng VisualLISP.
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6.1.1. Khoi dong VisualLISP
VisualLISP dugc khoi dong tir AutoCAD bang mot trong cic cich sau:
- GO Iénh "VLIDE" hoac 1énh "VLISP" trén dong Iénh AutoCAD.
- Chon tir menu Tools | AutoLISP | VisualLISP Editor ctia AutoCAD.
Moi trudng giao tiép VisualLISP hién ra nhu trén hinh 6.1.

Wl Visual LISP for AutoCAD <Drawing1.dwg> < [O] X]
Fie Edt Seach View Project Debug JTools Window Hep °
BE & SMmEB v o a # 2] [car E,“,‘

6" () D"‘@ﬁ“‘os’(()@

v There are some Funcltion to make the 30 present of an elevatm
Written by T.D.Tinh, Jan, 20082 for AutolAD 28688/28801 72802

tdefun eledd-car-sling-ul h b spc uh ub ut1 ut2 1b 1t1 top plt
/ po px py x1 y1 21 bad1 bad2’

mVuucl LISP Console !Eﬂ

3
i 2 forms loaded from H<editor "C:/My Docunents/autoLlSP

a

B
a3 *..'
E | »
Visual

LISP console window L 00021 C 00004

L el el e e g

Hinh 6.1: Man hinh VisualLISP

6.1.2. Quan ly chuong trinh VisualLISP

Dé bit diu mot dé dn méi hiy chon thuc don Project | New Project,
sau do lua chon cdc file cin thiét cho dé dn nay. Bé md mot dé an dai ¢6
hay chon Project | Open Project. Cic chuong trinh AutoLISP nhin chung
chita nhicu file va nhiéu dong ma Iénh. Sau khi thuc hién viéc bién dich
s€ xudt hién mot loat file FAS. Khi ¢6 su thay d6i ma nguon, viéc chon
cac file nao dé bién dich lai 1a mot thich thic véi ngum lap trinh.
AutoLISP cung cap mot phuong tién don gian va hiéu qua gitp quan ly
cac chuong trinh 16n goi la dé dn (project). Mot dé dn VisualLISP chita
danh sich cic file nguon va cach thite bién dich cdc file nay. Viéc quan
ly cdc file qua dé dn s& dam bao tinh toan ven ctia chuong trinh, thé hién
qua cic diém sau:



* Kiém tra cic file nguén LSP trong dé 4n xem chiing ¢6 thay déi
khong, cho phép chi bién dich lai cic file thay déi.

* Viéc truy cap vao cic file trong dé dn don gian hon, thong qua mot
lan kich chuot vao tén file trong bang ké cic file trong dé dn.

* C6thé tim ki€m mot biéu thic trong cic file khac nhau trong dé dn.

* T6i vu ma bién dich bing cich lién két truc ti€p vai thanh phin can
thié€t trong dé 4n.

Déng d€ dn hién hanh bing cich chon Project | Close Project. Néu ¢c6
su thay doi ¢ cdc file trong dé &n VisualLISP s& nhic luu lai nhimg thay
déi nay. -

Ngoai cdch quén 1y qua dé dn nhu di néi trén, cdc file don 1é duoc tao
mdi, luu vao dia hodc md file da luu béng cdch chon cdc lénh tuong ung
trong thuc don File (File INew File - tao file méi: /Open File - ma file
trong dia; /Reopen - md cic file di md trude: /Save - huu file lén dia;
ISave As - luu file véi tén khic; /Close - dong file dang ma....)

6.1.3. Tai va chay chuong trinh AutoLISP

Sau khi da md, file chuong trinh AutoLISP ¢6 thé tai va chay cé file
thong qua lénh Tools / Loud text in Editor (hoic 16 hop phim tit Ciri-Alr-
E) hodc chi mot phdn da chon trong file nay (Iénh Tools / Load text in
Selection hodc t6 hop phim tit Curi-Shift-S). Trude tién VisualLISP s&
ki€m tra’ xem chuong trinh ¢6 16i khong, cdc théng tin dugc hién thi trén
clfa sO riéng, goi 13 VisualLISP Console. Cic thong bdo 16i ¢6 dang
‘rerror: tinh trang 161", qua d6 ¢6 thé tim duoe 16i & dau. Luy y rang,
VisualLISP chi phét hién céc 16i c phdp, con céc 16i khdc nhy thudt todn
sai, cdc thong 6 giri qua lénh AutoCAD khong diing trinh tu, hoac khong
dq,... s& chi dugce phét hién khi chay chuong trinh.

6.1.4. Céc chirc nang khic cua moi truong VisualLISP

6.1.4.1. Tim kiém va thay thé

Dé tim kiém mot chudi vin ban nao dé, hay chon thuc don Search /
Find. Hop thoai Find hién ra nhu hinh 6.2. G& ndi dung cin tim vao hop
Find what (vi du, cdn tim chuéi "visual lisp™). Trong muc Direction chon
chiéu tim ki€m (Down - tim tir vi tri con trd vé cusi: Up - tim tir vi tri con
ro vé dau). Muc Search dé chon viing cén tim (Current selection - tim
trong phidn di chon (boi den); Curent file - tim trong file hién hanh;
Project - tim trong dé dn; Files - tim trong céc file khic - khi dé chon
muc Look in dé chi dinh cdc file s& tién hanh viéc fim ki€m). Cac lua
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chon khdc thé hién cich tim ki€ém van ban: dénh diu viao hop Mutch
whole word only d€ tim kiém ci tir (ching han, n€u van ban cin tim 1A
lisp thi cdc chiy nhur vlisp, visuallisp... s&¢ khong dugce xét dén, trong khi
néu 6 nay khong dugc chon thi cic chit trén cting dugc thé hién trong két
qua). Hop Match case chi dinh viéc tim kiém ¢é phéan biét chir hoa hay
chir thudng (n€u hép nay duoc dinh diu thi cic tir Lisp va lisp sé 12 2 wr
khdc nhau, nguoc lai néu hop khéng duoc dinh ddu thi VisualLISP sé coi
hai tir ndy nhw nhau). Hop Mark instances dénh diu vi tri van ban duogc
tim thdy, cho phép quay lai vi tri nay mot cach dé dang. Sau khi khai bio
xong, nhan nit Find dé thuc hién tim kiém.

Find What: |visual lisp z’ Find
Seaich Direction

& @ Down € Up

" Cunent file

& B T Match whole word only

@ Fies ™ Match case

[ Mark instances Cancel l

Look i [D:/dia C/My Documents/autolISPs ] ]

™ Browse Sub-directories
Hinh 6.2: Tim kiém vén bdn
Truong hop tim kiém trong viing chon hoac trong file hién hanh con

tro van bin s& di chuyén dén vi tri noi van ban duoe tim thdy. D€ di
chuyén dén vi tri tim thiy ké tiép hiay nhan phim F3.

@, Replace
Find what: fcentre ._'J Find
Replace with: [cenler ;’ Replace
Seaich Cis Drection Replace All
e - - CUp & Down

¥ Cunent file BT S
- ™ Match whole word only

™ Match case Cancel I

Hinh 6.3: Thay thé vdn bdn
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Dé thay thé¢ chudi van bin bing chudi méi - chon Search / Replace.
Hop thoai Replace hién ra nhu hinh 6.3. G6 no6i dung cin thay thé vio
hop Find what, noi dung méi vao hop Replace with. Vi du, trén hinh 6.3
s€ thay thé chudi ky tu "centre" bang chudi méi "center”. Cic lua chon
khidc trong muc Search, Direction,... giong nhu viéc fim kiém van ban.
Sau khi khai bdo xong, kich vao nit Find dé tim kiém, Replace dé€ thay
thé¢ vin ban vira tim thdy, Replace all dé tir dong thay thé tat ca cic vin
ban tim dugc bing ndi dung méi.

6.1.4.2. Ma mau VisualLISP

Trong cita 56 soan thao chuong trinh VisualLISP, cic thanh phan khac
nhau ciia ngén ngir duge gian cdc mau riéng. Piéu nay cho phép dé dang
phit hién 16i (g0 sai tén ham chudn hodc (hiéu ddu ngoac kép trong chudi
ky tu...). Mau mac dinh cia cic thanh phan ngén ngir nhu sau:

Mau Thanh phan ngon ngix

Xanh nudc bién cdc ham va cdc ky hiéu chudn cta Visual LISP
Do tim cdc chudi ky tu (String - dat trong ngoac kép)
Xanh luc cac s0

Tim trén nén xdm  cdc doan ghi chi (Comments)

bo cac dau ngoac don

Den thanh phan khéc (cdc bi€n, him ngudi dung...)

So d6 mau nay ¢6 thé thay d6i theo ¥ ngudi ding bing cdch chon Iénh
Tools | Window Attributes | Configure Current.

6.1.4.3. Dinh dang mad nguon VisualLISP

VisualLLISP cho phép dinh dang ma nguén theo mot cich thitc thong
nhat. Nhd dinh dang thich hop ¢6 thé dé dang phdt hién mot 16i cii phap
nhu 161 ddu ngoac don (rat hay gip trong lap trinh AutoLISP). Cic kiéu
dinh dang dugc thiét lap qua lénh Tools / Environment Options /
VisualLISP Format Options. Hop thoai hién ra cho phép thiét lap céc
théng s6 dinh dang:

- Cdc kiéu ghi chu: iéu "; single semicolon" dugc dat tai vi tri khai
bdo trén dong Single semicolun comment indentation trong hop thoai.
Kiéu “;; curent-column” xudt hién trén ddu dong méi, duoc dit cling
miic vé&i dau dong cudi trong doan ma chuong trinh . Kiéu ";;; O-column"
xudt hién ngay ddu dong méi, loai nay thudng duoc dung dé ghi chi cic
tiu dé. Cdc ki€u ghi chu trén duge thé hién tir vi tri ghi chi dén hét dong,
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con kiéu ,/ inline /; diing dé thé hi¢n ghi chid trong mét doan bat ky (giita
dong hoac nhiéu dong).

- Ki€u dinh dang cdc phdn ti trong danh sdch nhiéu thanh phén:
Narrow-style, Wide-style, Column-style.
Vi du, dong lenh (autoload "appload” '("appload")) dinh dang theo
cdc ki€u khdc nhau s& c6 dang twong (ng nhu sau:
Ki€u Narrow-style - céc thinh phén dugc lbi dau dong 1 khodng hep:
(autoload
“appload”
("appload”)
)
Ki¢u Wide-style - cdc thanh phan dugc 1ui dau dong img vdi thanh
phan dau cla dong trén:
(autoload "appload”

("appload”)
y
Kié¢u Column-style - cac thanh phén cich nhau theo du rab-
(autoload "appload” ("appload”)

- Cdc ddu ngodc dong ")" két thiic danh sdch: c6 (thé c6 cic tuy chon
(1) Close at the same line - dit ddu ngodc déng trén dong cudi cha danh
sach; (2) Close at the new line with inner indentation - dua ddu ngoic )"
xuéng dong duéi va déng bing cdc thanh phan trong khoi; (3) Close at
the new line with outer indentation - dua diu ngodc )" xuéng dong dudi
vt déng bang thanh phdn ddu khoi. Céc vi du sau minh hoa cho céc kiéu
dinh dang trén:

Trudc khi dinh dang (setq a 100 b (list I 2 "abe” 10) ¢ (1 2 3))
Dinh dang kiéu (1) (setq a 100
b (list 1 2 "abe” 10)
¢'(123))
Pinh dang kiéu (2) (setq a 100
' b(list I 2 "abe” 10)
¢ (123)
)
Dinh dang kicu (3) (setq a 100
b(list 12 "abe” 10)
¢ (123)
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Sau khi thiét 1ap cic thong so ung y ¢6 the tién hanh dinh dang toan bo
file bang cich chon Iénh Tools / Format code in Editor (Ctri-Ali-F)
hodc 1énh Tools / Formar code in Selection (Cirl-Shifi-F)y dé dinh dang
phdn ma nguén di chon.

Ngoai ra con c6 thé sir dung tinh nang Check d€ tim cac 15i ca phap.
Chon Iénh Tools | Check text in Editor (Ctrl-Alt-C) € do 16i cho file
dang m& hodc chon Tools | Check tevt in Selection (Cri-Shifi-C) dé do
18i cho phan ma nguén da chon truae.,

6.2. CAC KHAI NIEM C( BAN VE NGON NGU AUTOLISP
6.2.1. Danh sich va biéu thite

AutoLISP duge xay dung trén co s& cic danh sich. Mot danh sich
(List) gobm mot hay nhiéu phan tir, hodc khong ¢6 phan tir nio (danh sdch
rong), chita trong mot cap ngoac don. Céc phan tir trong danh sich c6 thé
gom cdc kiéu dir lieu khic nhau: s nguyén, s6 thuc, xau ky tu... hodc cic
danh sdch khdc. Mi d6i twong (thuc the - Entity) v& trong AutoCAD
dugc quan Iy nhue mot danh sich g6m nhiéu phdn tir 1a cic danh sdch con.
Ban v& AutoCAD thuc chat duoc quan 1y nhu co s&r dir liéu ma cdc ban
ghi 12 cdc danh séch.

Mot dang danh sich dic biét goi {a Dot-pair gém 2 phén tr, lién két
vGi nhau bdi ddu chaim (Dot). Loai danh séch nay thudng dugc ding dé
bi€u thi cic ma nhom d6i tuong (thuc the - Entity) trong co s dir [iéu ban
ve. Can phan biét giita dau cham trong danh sdch v6i dau cham thap
phan.Vi du duéi day hién thi ma cha d6i twong vong tron mau do vé trén
16p L123 trong AutoCAD:

Vidu6.1: Ma doi tuomg

( ; bdt ddu danh sdch
(-1 . <Entity name: 14f9d88>) : #én doi neong
(0."CIRCLE") « loai doi neomg "CIRCLE"
(330 . <Entity name: 14f9¢f8>) : con tro
(5."41") ' s handle
(100 . "AcDbEntity") ;. mdt ny
(67.0) s model space
(410 . "Model") ' s tén tab hién thi doi tuomg
(8."L123") Hap
(62 .1) S mau
(100 . "AcDhCircle") s mdt na
(10 10.0 20.0 0.0) Ctam
(40 . 5.0) s han kinh
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(2100.0 0.0 1.0) : vecto phdp tuyén ctia mat phdng
: chita doi teong
) : két thic danh sach

Mot biéu thifc (cau lénh) AutoLISP dugc bao trong mot cdp dau ngoac
don, trong d6 gém céc phdn tir. Diéu khic biét so véi danh sich la phan
tir ddu cta biéu thic phai 1a mot ham, cdc phin tir sau 12 cdc tham s6 clia
ham d6. Ciing cin luu ¥ rang trong AutoLISP khong c6 khéi niém vé cac
toan tir. ching ciing dugc coi la ham. Trong mot bicu thifc cling c6 thé
chia cdc biéu thite con. Vi du sau day thé hién mot biéu thie AutoLISP:

(setg varl (- (+ 105 2.0) (sety var2 (1 pi 2.0))))

Biéu thire nay bit ddu bang ham "setq”, dung dé gan gia tri cho bién
var!. Bién nay I3 hiéu tir két qua xir 1y hai ham khdc: ham "+ tinh t6ng
céc 6 sau né (10, 5 va 2.0) va gid tri var2 titham "/" tinh gid tri 7/2. Hay
can than véi cdc ddu ngodc khi viét cdc biu thitc AutoLISP phic tap.
Nhiéu khi chi mot sai s6t nhd nhu thi€u hay sai vi tri cdc ngodc nay ¢6
thé dan dén k&t qua sai.

6.2.2. Cac loi chu thich

AutoLISP sir dung dau cham phdy ";" dé ghi chd thich trén mot dong.
Chi thich doan hoac gilta dong (inline) dugc dat trong cap dau ";1" va "l;".
Loai chi thich nay dugce dung khi can ghi mot doan chi thich dai trén
nhiéu dong hodc giita mot biéu thie. Trong vi du sau day cic chi in
nghiéng thé hi¢n 101 chi thich:

Vidu 6.2: Cdc lot chii thich
(setq a 10); gdn gid tri a = 10. Clui thich nay cé gid tri dén hét dong
(setq i/ gdn gid tri cho bién [; a 10) chithich trong hiéu thite
;] Con day la mét chit thich dai dge ghi trén nhiéu dong dé gidi thich cong
dung mot doan chuong trinh.
Doan chuwong trinh ndy ding chuyén doi gid tri mot goc do it do sang
radian. Thong s6 truyén vao ham la gia tri goc do hang do. Ham trd vé
gid tri d6i ra radian. Goi ham theo cii phdp (do2rad do).
/'.
(defun do2rad (do / pp1) : khai bao ham

(setq ppi 3.14159) °
(* do (/ pp1 180.0))

y ¢ hét ham do2rad



6.2.3. Bién, hing va cac kiéu dix liéu

Cac bién trong AutoLISP khong phan biét chit hoa va chir thudng, kiéu
dit li¢u cua bién khong cin phai khai bio trude. Mot bién ¢6 thé duge gan
cac kieu dir liéu khdc nhau va kiéu dir lidu duge xdc dinh qua kiéu cia gid
tri duoc gdn. Ham serg dung dé gan gi4 tri cho bién ¢6 ci phdp nhu sau:

(setq bien gia_ tri)
trong 6 serg - tirkhod (tén ham) thé hién phép gin.
bien - 1&n bi€n cin gin gia tri.
gia_tri - gid tri cdn gdn cho bién (hing 6 hodc biéu thic).

Vidu 6.3: Phép gan setq

(setq var 10) s bién var nhan kiéu dit licu nguyén
(setq var 10.0) » bich var nhan kiéu dit liéu 56 thie
(setq var "Abc") - bién var nhan kicu dit tieu xau ky ne

Trong mot ham AutoLISP c6 hai loai bién: cic bién tham s cin
truyén qua ham va cdc bién cuc bo chi c6 tic dung trong ban than ham.
Céc tham $6 can truyén duge khai bdo ngay ddu ham, con cdc bién cuc bo
dugc khai bdo sau dau gach chéo "/". Can ¢6 khodng tring trudc vi sau
ddu gach chéo. Trong vi du 6.2, bién do 12 bién cin truyén qua ham, con
bi€n ppi 1a bi€n cuc bo. Cic bién cuc bd néu khong dugc khai bio cé thé
s€ lam thay d6i cdc bién ngodi ham, gay nén nhimg ric roi khéng luong
trude. -

VisualLISP ding mét s6 ky hi¢u danh riéng cho hiing, nén lwu § trdnh
dat tén bi€n triung tén véi cac hing nay:

PI - hang s6 pi = 3.14159
NIL - hing s6 logic false
T - hang s6 logic true (non-NIL)

PAUSE - st dung véi ham command nhiam tam dimg chuong trinh
chd ngudi dung nhap dit liéu.

Ngoai cdc ki€u dir li¢u thong dung trong cic ngon ngif lap trinh khic
nhu s6 nguyén (Integer), s6. thuc (Real), chudi ky tu (String), trong
AutoLISP con c6 mét s6 kiéu dir lieu véi nhimg dic thu rieng. Kiéu dir
liéu $6 nguyén ciing hoi dac biét: trong chuong trinh ¢6 thé gdn mot s@
nguyén 32-bit (Longlnteger - cé gid tri tir -2147483647 dén
+2147483647 v6i AutoCAD 2000, trong khi v6i AutoCAD 14, 56 nguyén
bé nhat lai 12 -2147483648), nhung ham nhap liéu tir ban phim Getlnt lai
chi chdp nhan s6 nguyén 16-bit. Khi gdn mot bién gia tri s0 nguyén vuot
qua 32-bit, s6 nay dugc chuyén thanh s6 thuc, nhung cic phép tinh teén
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s6 nguyén s& cho két qui nguyén, nén cin chd y dac biét dén dicu nay
néu khong c6 thé cho két qua sai. Vi du, cic bidu thic:

(setq int (/ 10 4)) gdn cho bién int gid tri nguyén 2,

({setq rea (/ 10 4.0)) hoic (setq rea (/ 10.0 4)) gan cho reca gid tri 2,5.

(setq max 2147483647) gin max la mot s¢ nguyeén,

(setq max 2147483648) gdn cho max s6 thuc 2.14748e+009.

(setq mis (+ 2147483646 3)) gin cho mis s6 nguytn -2147483647 (sai do

vuot qud 32 bit).
(setq ok (+ 2147483648 2)) gin cho ok 2id 11 80 thue 2.14748e+010.

Mot ki€u dir lieu dac thu cia AutoLISP 12 kiéu danh sich List. Céac
phén tir trong danh sdch ¢6 thé 1a cic kiéu dit li¢u khdc nhau: s6 nguyén,
sO thue, xau ky tu, danh séch, ky hi¢u (t€n ham, tén bién,...). C6 2 cich
xac dinh mot danh sich: sir dung ham quote (hoac dau nhdy don ') truge
danh sdch hoac ham /ist trude cdc thanh phén cia danh sich. Ham quote
tra vé danh sdch ma khong xir Iy cdc bidu thic. trong khi ham /ist cho ra
cdc thanh phén la cdc két qua cla cic biéu thic nay. Trong AutoLISP
khong ¢6 dir liéu dang mang (array), nén danh sdch ciing duoc dung dé
XU ly dit liu dang mang. Cic vi du sau tao ra cung mot danh séch:

(1 2"abe" (0. "CIRCLE")) s danh sach 4 phdn ur
(quote (1 2 "abc"” (0. "CIRCLE"))) »tao bang ham quote
(list 1 (+ 1 1) "abc” (cons 0 "CIRCLE")) tao bang ham list

nhung biéu thire
(quote (1 (+ 1 1) "abc” (cons 0 "CIRCLE™)))

S€ tra vé danh sdch gém cic phan nguyén dang da khai bdo 1, (+ | 1),
“abc” va (cons 0 "CIRCLE") ma khong xir ly cac biéu thic nay.

Hai kiéu dir liéu dic thd khdc cia AutoLISP a kiéu EName va PickSet
(SelectionSet) quan ly cic d6i tuong trong ban vé. Kidu EName cho tén
dGi tugng trén ban vé AutoCAD, qua d6 c6 thé truy cap dén co so dir lidu
cla chiing va xir Iy theo céc cich khic nhau. Kidu PickSet quan ly mot
tap hop cic déi tugng dugce chon dé cung xir 1y theo mét cdch nhu nhau.
Ching twong tu nhu nhém: d6i tugng duge chon sau ciu nhic Select
Objects trong AutoCAD. C6 thé them céc d6i tugng vao hodc loai bét
khoi tap hop chon.

AutoLISP ciing sit dung cdc file dé luu dir liéu. Tuy nhién céc file &
day chi sir dung ki€u file van ban (text) truy cap tudn tu, khong ¢6 kiéu
truy cap ngau nhién. DI liéu trong file thudng duoc ghi vao va doc ra
theo dong, lan lugt tir dong thit nhdt dén dong cusi cing. DE lam viéc véi



dit liéu dang bang nhiéu dong va cot luu trong file, bang thudng duoc xir
ly thanh mét danh sdch gom cdc danh sich con lao 1 cdc dong dit liéu,
sau d6 sir dung cdc ham thao tic véi danh sach khic (xem muc 6.2.4.3)
dé truy cap dén cic 6 ciia béng.

6.2.4. Cau tric chuong trinh AutoLISP

Chuong trinh AutoLISP ¢6 Mol cau tric rat tu do: cdc bién khong can
khai béo trude, cling nhir khong can khai bio kicu dit lieu cta ching; cic
ham con ciing ¢6 thé khai bdo bat ky & dau trong chuong trinh. Chinh vi
vy cin rat chd y khi lap trinh d€ trinh cde sai lim khong ding ¢6. Poan
chuong trinh sau khong sai nhung cdch viét nhu vay sé rat khé theo dai:

Vidu 6.4: Cdu triic ne do ciia AutolISP

o Clutong trinh vé vong tronm, &hi ra cde théng sé chu vi va dién tich
o AutoCAD nhdce rhap tam va ban kink Yong tron

s Day la ham con thie nhat - viét & diu clucong trinh chinh dé
stind thong so' chu vi va dién tich vong trom qua bdan kinh da che
(defun tinh-tso(bk / cv dt dsach)

(setqev (* pi bk 2.0))  : chu v vong tron

(sctq dt (* pi bk bk)) cdién rich

(selq dsach (list ev dv))  : két qud trd vé 1a dank sdch

)

'i Bdrt dau chuong trinh chinh
(setq tamvt (getpoint "Nhép tam vong tron: "))

o Tam ditng chitomg trinh chinh dé khai béo ham con thit hai,
s ham nay viét d giita chwong trinh
(defun hienthi(tam bk tso /11 2 txt)
(command ".CIRCLE" tam bk)
(setq tl (rtos (car tso) 2 3)
t2 (rtos (cadr tso) 2 3))
(setq txt (strcat "Chuvi: " (1 " Dientich: " 12))
(command “.-TEXT" tam "" " txt)
) .
:2: Tiep tue chuong trinh chinh
(setq bkvt (getdist tamvt "Nhap bin kinh vong tron: "))
(setq tso (tinh-tso bkvt)) ; goi ham tinh-tso
(hienthi tamvt bkvt tso) g0t ham hién thi vong tron va ghi thong s

6.2.4.1. Ham nguoi dung

Ham nguoi ding duoc dinh nghta véi ci phdp sau:
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(defun fun-name({arg] [/ var])
(expr...)
(last-expr)
)

trong do fun-name 1a t€n ham, arg 12 cac tham s6 cin truyén qua ham,
var la cdc bién cuc bd. Trude va sau dau phan cdch "/" cin ¢6 khoang
trang. Than ham chifa cdc biéu thitc e¢xpr. Gid tri tra vé cta ham la két
qua xir 1y biéu thitc cudi ciing (/ast-cxpr) trong than ham. D€ ham khong
tra vé gid tri nao (uic 1a tra vé NIL), thudng sir dung biéu thic cudi ciing
la 100 goi ham (princ).

Goi ham da dinh nghia theo ci phap:
(fun-name argl arg2 ...)

trong do argl, arg2, ... la cdc tham s6 truyén cho ham. Luu ¢ khi goi ham
can truyén du tham s6 v6i kiéu dit liéu thich hop.

Kiéu ham dic biét ¢6 tién t6 "C:" dit trude tén ham thudng duoc ding
d¢ tao thém céc 1énh AutoCAD. Sau khi nap chuong trinh, ham duoc goi
trong AutoCAD nhu cédc Iénh binh thuong khéc. Loai ham nay cén khai
bao khéng c6é tham s6 truyén, nhung nén khai bdo cic bién cuc bo sir
dung trong ham.

AutoLISP ciing cho phép dinh nghia cic ham dé quy, nghia 12 ¢6 thé
goi chinh né. Vi du, ham tinh giai thira cia mot $6 nguyén (n!) duogce viét
kicu d¢ quy nhur sau:

Vidu 6.5: Goi ham kiéu dé quy - tinh giai thita n!
(defun giaithua(n /i a)
;s ham nay tinh giai thita clia mot s6 nguyén
;v nhie mot vi du vé cdch goi ham kiéu dé quy (recursive)

(if(=n 0)
] cgidtritrave 0! =1 (khi n=0)
(* n (giaithua (1- n))) , con khong thi tinh n! = n * (n-1)!
) :
)

:; va tao mot lénh AutoCAD ¢6 1én "n!" dé tinh giai thira

(defun C:n! (/c n)
:: khong cho phép nguoi sit dung nhdp s6 am hodc nhan ngay Enter
. va nhdc ngudi ding nhdp mot s6 nguyén khéng am
(initget )
(setq n (getint "Hay nhap moét s6 nguyén khéng am: "))
;; goi ham tinh giai thita va in két qua
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(setq c (giaithua n))
(princ (strcat (itoa n) "! =" (itoa c)))
ot lui im lang !
(princ)
)

Luu y dén gidi han 32-bit clta s& nguyén va phép tinh trén s6 nguyén
cho két qua nguyén nén khi nhap sd qud 16n két qua tra vé khong con
ding nita. D¢ tinh giai thira cho cic 56 16n hon ¢6 thé thay déi mot chit
ma chuong trinh dé cdc phép tinh thyc hién trén s6 thuc.

6.2.4.2. Cdac ham co so trong AutoLISP

AutoLISP cung cap mét loat cdc ham co s&. Dugi day gidi thi¢u mot
s0 ham dugc dung nhiéu trong lap trinh AutoLISP.

* Cdc ham s6 hoc thuce hién cdc phép tinh trén s6 nguyén hodc so thuc
va kél qua tra vé 1a mot sa.
o Hamcong: (+ nl n2..)

Day thyc chat 1a phép cong trong cic ngén ngit lap trinh khéc. Cic
tham $6 n/, n2,... 1a céc s6 nguyén hodc s6 thue. K6t qua tra vé 1a tdng
cdc s6 nay. Kiéu dir liéu tra vé phu thudc cdc tham s6: néu chi gom so
nguyén, két qua cling la s6 nguyén; néu c6 sd thyc thi két qua 13 s6 thuc;
néu khong c6 tham'sg, ham tra vé s6 0 (nguyen). Luu y ddu cdch gifra cic
thanh phin trong biéu thic.

o Hamtrir : (— nl n2..)

Ham nay thuc hién phép trir nl —n2 — ... Cic tham s6 al, n2,... 1a céc
s6 nguyén hodc sd thyc. Néu khong c6 tham sa ham tra vé s6 0 (nguyén).

e Ham dém tdng (1+ n)

Ham tra v€ gid tri n+1, trong dé n ¢6 thé 1 s& nguyen hay s6 thuc,
nhung nhat thiét phai c6. Luu y "1+" 1 tén ham, va vi the s6 | vi dau +
viét lién nhau. :

o Hamdéem giam (1- n)

Ham tra vé gid tri n-1, trong d6 n ¢6 thé 1a s6 nguyén hay s6 thuc,
nhung nhat thiét phai co.

o Hamnhdn: (¥ nl n2..)

Ham nay thuc hién phép nhan nl*n2*... Cic tham s6 n/, n2.... la cic
s6 nguyén hoac s6 thuc. Néu khong c6 tham s6, ham trd vé s6 0 (nguyén).

o Ham chia : (/ nl n2..)
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Ham nay thuc hién phép chia kép (nl/n2)/... Cdc tham s6 n/, n2.... Ia
cdc s0 nguyén hoic 6 thuc. Néu khong ¢6 tham s6 ham tra vé 56 0
(nguyén). Néu chi ¢ mot tham s6 khédc NIL, € tra vé chinh s6 d6. Néu
¢6 cdce tham s6 n2, n3...., chiing can phai khac 0.

o Jam ldy gid tri tuvér doi : (abs n)

Ham tra vé gid tri tuyét d6i clia 8 n, 1a s6 nguyén hay s6 thyc, nhung
nhat thi€t phai co.

o [Ham ldy phdn nguyén : (fix n)

Ham tra vé gid tri nguyeén, sau khi da bo phén thap phan cua s6 n. 56
nily c6 thé 14 s6 am hodc duong. Luu ¥ ring day khong phai la ham {am
tron s, cling khong phai 14 phan nguyén cta s6 theo dinh nghia quen
thuge trong 6 hoc. Xem céc vi du sau:

(int 12.1) tri v€ 12 {(nguyén)
(int 12.9) urd vé 12 (nguyén)
(int -12.4) tra vé -12 {nguyén)
o Tim gid tri lon nhat va nho nhdat
(max nl n2 ...} tra vé gid tri 16n nhdt trong cdc s6 nl, n2, ...
(min nf n2 ...) trd vé€ gid tri b¢ nhat trong cdc sd nl, n2, ...
o Ham mii va ldgarit
{exp x) - ham mii co sd ¢ (e').
Vidu: (exp 1.0} cho két qua 2.71828 (chinh la s6 ¢)
(expt « x) - ham mi co s6 bat ky (d').
Viduy: (expt 2(/1.03)) chokétqua2.0 (=8'")
(sqrt x*) - ham can bac 2 cia 56 duong.
Vidu: (sqrt 4) travé 2.0
(log x*) - ham l6garit ty nhién (co sd e) cha so duong.
Vidu: (log 2.71828) travé 0.999999 ; fun y: In(e) =1
o [Ham lwong gidc
(cos rad) tra vé gid tri cosin cua géc. Tham sd géc tinh bing
radian.
(sin rad) tra vé gid tri sin clia géc. Tham 86 géc tinh bang radian.
(atan nl [n2] } tinh arctg cha 1 s6. K&t qua cho géc do bing

radian. Néu chi c6 tham s6 nl, ham tra vé arctg(nl),
con néu cd ca n2, gia tri tra vé [A arctg(n1/n2). Vi du:
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(atan 1) — 0.785398 (n/4)
(atan | 0) — 1.5708 (n/2) nhung luu y
(atan -1 0) = -1.5708 (-n/2)

* Cdc ham so sdnh - cic ham ndy tra vé mot trong hai gid tri T (ding)
hodc NIL (sai) sau khi ddnh gid cic biéu thic trong ham.

o So sdnh "bdang"” (= ns! ns2 ...) - so sdnh ciac tham sé nsl,
ns2,... xem chung ¢é biang nhau hay khong Céc tham $6 nay c6 thé 1 s6
hoic chuon ky s strmg Néu tat ca cac tham s6 bang nhau hoic chi ¢6 1
tham s0, ham tra vé T, con khong ham sé tra vé NIL. Vi du:

=1 1.0)>T : chuyén vé ciing kiéu real tricoe khi so sanh
(=11 2)—NIL .. cde so'khong bdng nhau
(="ABC" "Abc") = NIL | phan biét chit hoa va chit thuong
(=NIL)->T ;chico I tham sé
o So sanh "khdac" (/= nsl ns2 ...) - so sanh cdc tham s6 nsl,

ns2.... xem chiing ¢6 khic nhau khong Néu chi ¢ 1 tham s6 ham sé tra
vé T, con néu nhiéu tham s6, két qua la T néu cic s6 dimg canh nhau
khong giong nhau, con nguoc lai la NIL. Vi du:

(/=10 20 10 20) > T nhung (/= 1020 20 10) = NIL
e Sosdnh "gan bang" (equal expl exp2 fuzz) - so sanh gan diing

gid tri hai bidu thic exp/, exp2 véi fuzz |12 s6 thuc chi gid tri cta sai 6.
Néu bo qua fuzz, ham nay thuc hién nhu ham so sdnh "=". V{ du:

(setqa 1.123456 b 1.123457); gdna = 1.123456, b = 1.123467

(equal a b) - NiL ;vi hai sé'a va b khdc nhau
(equal a b 0.000001) > T ; vi abs(a-b) <fuzz = 0.000001
»  So sdnh "bé hon" (< nsl ns2 ...) - tra vé T néu cdc tham s6 ns

bé hon tham s& bén phél nd, nghia la cdc tham s6 phai theo thit tu tang
ddn, Nguogc lai, ham tra vé NIL. Tuong tu vdi cdc ham ">" (16n hon),
"<=" (bé hon hoac bang, ">=" (16n hon hodc bing).

* Cdc ham logic tra vé cac gia tri T hodac NIL. Tham s6 cia ham la
cdc bi€u thic 16gic. Loai ham ndy duge ding dé lién két cic biéu thic

logic, phuc vu cdc cdu tric ré nhdnh va vong lap. Dudi day gidi thiéu cac
ham nay:

o (or exprl expr2 ...) tra vé NIL néu tét ca cdc biéu thirc expr dugc
danh gia 1a NIL, ham tra vé gia tri T trong trudng hop nguoc lai. Danh
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sdch réng ‘() dugc danh gia la NIL.

o (and exprl expr2 ...) tra vé T néu tat ca cdc biéu thic expr duge
ddnh gia 1a T, ham tra vé gid tri NIL trong truong hop ngugc lai.

e (not expr) tra vé NIL néu expr duge ddnh gid 12 T, nguoc lai néu
expr 12 NIL ham s& tra vé T. Dé kiém tra xem mot biéu thitc ¢é phai NIL
hay khéng, cé thé sir dung ham (nud! expr) - ham nay tra vé T néu expr la
NIL, ngudc lai tra vé T. Thudng ham nu/l thudng duge dung dé danh gia
danh sdch cé robng hay khong.

e (numbp item) trd vé T n€u item la mot s6 (nguyén hoac thuc),
nguoc lai, ham tra vé NIL. Ham nay thudng dugc ding dé dénh gid xem
gia tri mot bién hoac mot bicu thitc c6 phai la s6 hay khong.

* Cdc ham xu ly chuoi ky tw sir dung véi dit liéu dang chudi ky tu
(String): ndi cdc chudi ky tu, Iy mot phan, thay dot chit hoa/thudng,...

o (reud [str]) ldy thanh phan ddu cta chudi ky tu str, ngan cach
bai ddu tring (Space), dong mdi, ddu Tab hoac ngodc don. Gid tri tra vé
ctia ham Ia thanh phdn nhan dugc, chuyén déi vé dang dit li¢u thich hop.
Né&u tham s6 str khong cé, ham tra vé NIL. Vi du:

(read "ab¢™) tra vé ky hiéu (symbol) ABC
(read "abc def 123") cling tra vé ABC, nhung
(read “\"abc\" def") tra vé chudi ky ty "abc”
(read "123 abc def") s& tra v€ s6 nguyén 123 va
(read "(a b ¢c)(d e )) s& tra vé danh sich (A BC)

Ham nay rdt hitu ich khi cdn doc dif liéu tix file theo ddng va chuyén ci
dong thanh dif liéu dang danh sich list.

e (strcase str [mode]) chuyén toan bd cdc chif trong chudi ky tu
str thanh chit in (khi bd qua mode hoic mode = NIL) ho#c chir thuong
(khi mode khéac NIL). Vi du:

(strcase “"AutoCAD™) tra vé chudi “"AUTOCAD"
(strcase "AutoCAD" NIL) ciing tra vé chubi "AUTOCAD"
(strcase "AutoCAD" 1) tra v& chudi "autocad”
o (strcat [strl [str2]..]) noicédc chudi ky tu strl, str2... thanh mot
chudi ¢hung. Vi du:
(streat “AutoCAD" "va" "AutoLISP") s& tra vé chudi 16n “"AutoCAD va
AutoLISP".

e (strlen [str]) cho chiéu dai (s8 lugng céc k¥ tu) trong chudi str
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(g0m ci ddu cdch). Vi du:

(strlen “ab") trd vé s6 nguyen 2
(strlen "AutoCAD &") tra vé 9

* (substrstr start [length]) tra vé chudi ky tu con, ldy ra tir chudi
str, bat dau tir vi tri start véi s6 ky tu (do dai) lengrh. Néu length duge bod
qua, chudi méi sé duoc [4y tix vi tri start dén hét chudi sir. Vi du:

(substr "abcde" 2) cho chudi con "bede” (chudi con bit diu tir vi tri 2
dén hét chudi goc)

(substr "abede” 2 1) cho chudi con "b” (chudi con dai | ky tu, bit diu
tir vi tri thit 2)

(substr "abede” 3 2) cho chudi con "cd” (chudi con dij 2 ky tu, bat ddu
(r vi tri thi 3)

6.2.4.3. Cdc ham xit ly danh sdch

Danh sdch 1a mot ki€u dir li¢u dac thir trong AutoLISP, Mot danh sich
dugc bat dau bing diu ngoac don ma (" va két thic bang mot ddu ngoac
don déng “)". Danh sach c6 thé chita cic dit licu bat ky: sd, ky tu, danh
sach con,... Co s¢ dit liéu chita cic d6i twvong AutoCAD ciing duoc 8
chirc dudi dang danh séch. Vi AutoLISP khong c6 kiéu dir li€éu mang nén
danh séch dugc diing dé thay thé. Du6i day [a mot s6 ham thong dung xir
ly danh sach:

* (quote expr) tra vé biéu thic expr ma khong xi 1y gid tri cua né.
C6 thé sir dung ham ndy dé tao danh sach tir cdc phén tir 1a hing s6. Vi

du, d€ chi dinh 1 diém nhu mot danh sich gébm 3toadochand (x =1,y
= 1,2 =0), c6 thé sit dung biéu thifc sau:

(setq ptl (quote (1 1 0)) ; biéh pt] dugc gdn gid tri la danh sdch (110)

Luu y mot cdch viét khdc clia ham quote 12 dat truée bidu thic expr

mét ddu nhdy don. Vi du, biéu thic sau s& tuong duong véi biéu thitc néi
trén:

(setq ptl (1 10)) ; ddu nhdy don thay cho ham quote

Bi¢u thiic dudi day tao ra mét danh séch rdng (khong chia phin tir
nao), va gan no cho bién [st:
(setg Ist'())
Danh sdch réng thudng dugc ding dé khéi tao danh sach méi, sau dé
[cac phan 1 s& duge thém vio sau bang ham append.

* (list [expr ...]) xUly cic biéu thitc expr va lién két ching thanh
mot danh sich. Ham tra vé danh sich, ngoai trir trudng hop khong cé
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tham s6. ham s& tra vé& NIL. Khéc v6i ham quofe, ham ndy c6 thé tao
danh sdch khong nhing tir céc hing s6, ma c6 thé tir gid tri cdc bi€n hoac
cic biéu thite. Vi du, véi doan chuong trinh:

(setqg nl 10)

(setq n2 20) :

(setq Ist (list nl (+ nl n2) "a '(12)))

Két qua bién /st s& dugc gin dir liéu 12 danh sach (10 30 A (1 2)),
trong d6 thanh phdn ddu cla danh sdch 1a gia tri cua bién n/ (10), thanh
phan thit 2 (30) la két qua xir ly ham (+ nl n2), thanh phan thir 3 (A) la
hiing s6 (thuoc kiéu dir liéu Symbol) vi phén tu cudi cung (1 2) la mét
hing s6 kiéu danh sich List.

e (cons ell list-atom) thém thanh phin ¢!/ vao diu danh sich hoac
tao danh sach dang Dot-pair tuy theo tham s6 thi hai list-atom la danh
sach hay 1a gid tri. Gid tri tra vé clha ham tuy thudc vao kiéu ctia tham s6
thit 2. Né&u 12 danh sich, két qué tra vé 1a danh sdch méi sau khi da thém
thanh phdn ¢// vao ddu danh sich da cho, con néu la gid tri, k€t qua tra vé
s& 12 danh séch Dot-pair lién két 2 phén tir 12 cic tham s6 trén. Xem cac
vi du minh hoa sau:

(cons 10°(1 2 3)) tra vé danh sich gdm 4 phén tir (10 1 2 3)
(cons 10 (list 1 23))  ciing cho két qua nhu trén

(cons 10 () tra vé danh sach gém 1 phén tir (10)
(cons '(10 20) '(1 2 3)) cho két qué danh sich (1020012 3)
(cons 10 1) cho danh séch lién két (10. 1)

(cons '(10 20) 'a) cho danh sach lién k&t ((10 20) . A)
(cons 10 "AutoLISP") cho danh sich lien két (10 . "AutoLISP").

o (append [Ist..]) lién két cdc danh sdch /st va tao ra mét danh
séch mai. Néu khong c6 tham s6 /st nao, ham tra vé NIL. Vi du:
(append '(a b) '(1 2) '("a" "b")) tra vé danh sach (A B 12 "a" "b")
(append (list '(a b)) (list (1 2)) (st '("a" "b"))) tra vé danh sich
((AB) (1 2)("a" "))

Luu ¥ ring trong céc vi du trén ‘(a b) 1a danh sdch chia hai ky hiéu
(Symbol) A va B, chir khong phai laky tua va b.

e (reverse Ist) dio ngudc thi ur céc phan tir trong danh sach Ist va
tra vé danh sach da dao nguoc nay. Vidu:
(setq Ist ‘(123 4)) ' ; gdn danh sdch (1 2 3 4) cho bién Ist
(setq newlst (reverse Ist)) : tao danh sach mdi newlst (4321)

o (subst new-item old-item Ist) tim ki€m phén tr old-item trong
danh sdch st va thay thé bang phin tir méi new-item. Néu tim thay
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old-item ham tra vé danh sich méi, con néu khong tim thay, két qui cia
ham s€ la danh sdch /s ban ddu. Vi du:
(setq Ist'(1 2 3 4)) ; gan danh sach (1 2 3 4) cho hién Ist
(setq newlst (subst "Ab" 3 Ist)) : gdn cho bién newlst danh sdch méi
7 san khi thay thé phdn it ¢6 gid i 3
; trong danh sdach Ist bing phdn
s mai "Ab”, két qud newlst
J 8¢ ladanh sach (12 "Ab" 4).

* (length Ist) cho biét sd phin tir c6 mat trong danh sach /st. Vi du:
(length ‘(1 2 3 4)) sé tra vé s6 nguyén 4,
(length ((10 11) (2021) 3 (4041)) ciing tra vé 4, ¢on
(length ()} s€ tra vé sO nguyén 0.
Dé truy cap va ldy gid tri ctia mot phan tir trong danh sdch ¢é thé sir
dung mot trong cdc ham sau day:
 Ham (last Ist) cho phan tir cudi cling ctia danh sdch /s, Vi du:
(fast (1 2 3 4)) sétra vé s6 nguyén 4, con
(last (10 11} (2021) 3 (40 41)) tra vé danh sich con (40 41).

* Ham (car Ist) cho phan tir ddu tién cta danh sach /st. Vi du:
(car (1 234))sétravé 1, con
(car ((1011) (2021) 3 (40 41)) tra vé danh sach con (10 11).

* Ham (nth n Ist) trd vé phan tir thit n cha danh sdch /sr. Luu y
rang tham s6 2 phai A mot s6 nguyén khong am va céc phan tir trong
danh sach dugc déanh s6 tir 0, do d6 biéu thic (nth 0 Ist) va (car Ist) s€ tra
vé cling mot két qué 1a phdn tir dau trong danh sich. Tuong tu, hai biéu
thitc (nth (1- (length Ist)) Ist) va (last Ist) 1a tuong duong, cung tra vé
phén tir cudi cita danh sdch.

e Ham (cdr Ist) tra vé danh sich dugc trich ra tir danh sich /st
(tham s6 thit hai ctia ham) sau khi da bo di phén tir ddu. Vi du:

(setqg 3DP (100 10 0)) o gdan cho bién 3DP danh sach
; gom 3 phan tit (toa do diém)

(setq YZ-Ist (cdr 3DP)) s YZ-ist sé¢ nhan gid i la danh
ysdch 2 phan ue (10 0)

(sctq Z-Ist (cdr YZ-Ist)) » Z-Ist 8¢ nhdan gia tri la danh

; sach gom | phan ur (0)
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(setg NONE (cdr Z-Ist)) . NONE s¢ nhan gid i NIL -
. khong con gi dé bo di nita!

D¢ ldy phan tir thit 2 va thit 3 cta danh séch nay (s6 10 va s6 0 trong vi
du trén), c6 thé két hop hai ham car va cdr nhu céch viét sau day:
(setq YCord (cur (cdr 3DP)) ' Jtrd vé 10
(setq ZCord (car (cdr (cdr 3DP))) Jtrave 0

R& rang, cdch viét nhu vay rit kho xem. dé gay nham ldn. AutoLISP
cung cadp mdt cich viét khic dé ket hop cdc ham nay véi nhau, tao nén
mot loat cdc ham khic dé truy cap phan i trong danh sach. Tén cdc ham
nay duge bat ddu bing chir "¢, két thiic bing chit "r" va giira ching la
cac chir cdi "a" va "d" thay thé mot Idn g0i ham car hoic cdr wwong Ung.
Bang 6.1 mo té cic ham nay (cot két qua img vé6i gid tri '((11 21 31) (12
22 32) (13 23 33)) ctia bién /sr).

Cdc ham nay rat tién lgi dé xir ly toa dé cic diém. Cic toa do x, vy, z
cua mot diém pr trong khong gian 3 chiéu (3D) dugc truy cap qua cdc
bi€u thiic gin va goi ham wong g sau:

(setq x (car pt) ;gan toa do X ciia diém cho bién x
y (cadr pt) ;gan toa do'Y ctia diém cho bién y
z (caddr pt)) 8an tou do Z cua diém cho hién >

Luu y rang véi cdc diém 2D (chi ¢6 2 toa do X va Y), cic 16i goi ham
nay s& the tra vé cdc két qua khong nhue mong muon.

Bdng 6.1. Cdc ham car va cdr

Biéu thire | Biéu thitc tieone dieome | Két aud trd vé Kiéu dit liéu
. Y ‘g q -
két qua

{caar |st) (car (car st)) 11 SO
(cadr Ist) | (car (cdr st)) (12 22 32) danh sich
(cddr Ist) (cdr (cdr Ist)) (1323 33) danh siach
(cadar Ist) | (car (cdr (car ist))) 21 sO
(cddar ist) | (cdr (cdr (car Ist))) (31) danh sich

G ¢hui: Bicn Ist la danh sdch: ((11 21 31) (12 22 32) (13 23 33))

e D¢ truy cap 16i dir lieu dang danh sich lien két chia cic danh
sdch con hoidc Dot-pair, AutoLISP cung cdp mot ham assoc véi ci phap



chung nhu sau:
(assoc item asslst)

trong dé

item - khod can tim ki€m trong danh sich lién két hoac Dot-pair
(thanh phan dau cha danh sach con cén tim).

usslst - danh sach lién két noi sé tién hanh tim kiém. Thuc chat
ddy la mét danh sach gébm cdc danh sach con.

Néu viéc tim kiém cho két qua, ham trd vé danh sdch con hoic Dot-
pair chira khod cdn tim. N&u khong tim thay, ham tra vé gid tri NIL. Vi
du sau minh hoa diéu ndy.

Vidu 6.6: Sit dung assoc dé tim kiém danh sach lién két
(setq al '( khai bao danh sach lién két noi sé tim kiém
(410 . "Model")
(8."L123")
(62.1)
(100 . "AcDbClircle")
(10 10.0 20.0 0.0)

(40 . 5.0)
)) : hét serq
(setq space (assoc 410 al)) :rd vé danh sdch Dot-pair
D (410 . "Model”)
(setq layer (assoc 8 al)) :trda vé danh sdach dot-pair (8. "L123")
(setq center (assoc 10 al)) strda vé danh sach (10 10.0 20.0 0.0)

(setq its8 (assoc "L123" al))  ; wrd vé NIL (nr khod phai la
: thanh phan ddu cua list)
(setq none (assoc "Some" al))  ; tra vé NIL (khong tim thdy)

Ham assoc thudng duge dung dé truy cap CSDL AutoCAD nhiam tim
kiém moét loai d6i tugng nhat dinh nao dé, thong qua ma déi twong (ma
nhém - GroupCode) ctia ching. Trong CSDL ching dugc thé hién thong
qua danh sdch lién két gébm cdc danh sdch con va Dot-pair. Danh sich
lién két trong vi du trén la mOt phan trong ma déi tuong dé hoa duoc
AutoCAD quén ly. D&i tuong 1a vong tron (ma 100), mau do (ma 62),
duge thé hién trén 16p L123 (mi 8) trong khong gian mo hinh (ma 410).
Tam vong trdn ¢6 toa do (10.0 20.0 0.0) va ban kinh 5.0 thé hién trong
danh séch nay tuong ¢ng vt ma 10 va mi 40.

6.2.4.4. Cdu tric ré nhdnh

Hai cdu tric ré nhanh trong AutoLISP gém c4u tric if (ré 2 nhdnh -
tuy thudc vao gid tri tra vé cla mot bicu thic duge danh gid) va ciu tric
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cond (r& nhiéu nhanh - theo sur ddnh gid timg biéu thitc trong ham).
e (Cd phdp chung cua ham {f nhu sau:
(if testexpr then expr [elseexpr])
trong do
testexpr - biéu thitc duge ddnh gid, tré vé NIL hoic khong NIL.
thenexpr - bibu thife s& thyc hién khi biéu thitc dugc danh gia tra
vé gid tri khic NIL.
elseexpr - biéu thitc s& thuc hién khi biéu thitc dugc ddnh gid tra
ve gid tri’NIL.
Gid tri tra vé clia ham if 1a gid tri cha biéu thitc dugc thuc hién. Néu bod
qua biéu thiic efseexpr va testexpr 12 NIL thi ham trd vé gid tri NIL.

Can luu ¥ rang thenexpr va elseexpr chi duge phép 1A mot biéu thire.
Néu mudn thuc hién nhiéu biéu thitc cdn gom ching lai thanh khéi bang
ham progn, tuong tu ci phép begin...end trong ngdén ngit Pascal hodc khéi
{...}1 trong ngon ngit C. Ham nay ¢6 cu phdp nhur sau; -

(progn
(expri)
(expr2)

(...)
{exprn)

)

Khi gip khoi ndy AutoLISP s& thuc hién lin Jugt cdc biéu thac exprl,
epxpr2, ..., exprn va tra tra v& gia tri biéu thitc cuéi ciing.

Vidu 6.7: St dung ham progn
(if(=13)
(setq ans "YES")
(progn
(alert "Qua sai!")
(selq ans "no™)
) s két thitc progn
), két thiic ham if.

Khi thuc hién doan chuong trinh, ham if s&€ dinh gid biu thitc
(= 1 3), titc 12 so sanh xem 1 ¢6 bing 3 khong. Biéu thic nay rd rang 13
sat, do d6 tra vé NIL, va vi (h¢ AutoCAD s& hién hép thoai thong bio
"Qud sai!" (thong qua ham alerr), dong thoi bién ans duoc gin gia tri
"no” va ham if cling tra vé chudi ky tu "no”.



e Ham cond c6 cu phap giong nhu Case hodc Select Case trong cac
ngon ngir 1ap trinh khédc. Cu phap chung nhu sau:
(cond

(test] resultl)
(test2 result2)

(testn resultn)
(T  elsewise)

)

trong do
test]. test2.... - biéu thide duoce ddnh gid, tra vé NIL hoac T.
result]. result2.... - biéu thic twong dng thuc hién khi bi€u
thic rest duoce ddnh gid khic NIL.
T - trudng hop con lai (khi tat ca céc biu thic rest déu tra vé
NIL. ham cond sé thuc hién biéu thitc elsewise).

Gid tri tra vé clla ham cond 14 gid tri cla biéu thirc duoc thuc hién.
Tuong tu ham if, & day test va resull chi duoc phép 1a mot biéu thic. Néu
mu6n thuc hién nhiéu biéu thic cdn gom ching lai biang ham progn. Vi
du 6.8 12 cdu tric ré nhanh trong thudt todn giai phwong trinh bac 2:

Vi du 6.8: Gidi phitong trinh bdc 2
::: cde hé 56 a., b, ¢ trong phitong trinh bdc hai aX¥ +bX+c=0
.20 da duoce nhdp trudce. Yéu cdu gidai va bién lugn.
sip cde biéu thire trong chuong trinh bét ddu tit ddy
(if (=a0)
(setq reply "Day khong phai la phuong trinh bac 2"

x1 NIL)
: khi @ = 0. gin reply bdng cau trd 101 "Day khéng phdi..”
: néu a #0 bdt dau dogn chwong trinh trong khot progn
(progn
(setq delta (- (*bb) (* 4 * ac))) stinh A=b -4dac
(cond
cotrieomg hop A< 0
((< delta 0) (serq reply "Vé nghiem”
xi NIL

)
strwemg hop A= 0
((= deMta 0) (setq reply "Nghiém kép”
x{ (/(-b) (* 2 a))
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x2 x|
)
L triong hop con lai
(T (setq reply "Hai nghiém: ")
x1.(/ (- (sqrt delta) b) (* 2.0 a))
X2 (/ (+ (sqrt delta) b) (* -2.0 a))
»
) ; két thie cond
) ; két thiic progn
) ; két thic if :
;oo xudt két qua
(if (= x1 NIL)
(setq result reply)
(setq result
(strcat reply "™\n" "X =" (rtos x1) "™\n" "X2 =" (rtos x2))))
. ham streat ghép cdc chuoi ky e con thanh chudéi result
2"\ - ky e diéu khién. ngdt dong (sang dong moi)
> hant rtos chuyén kiéu dit liéu s thie sang chudi ky tu
(alert result)  ; hién chuoi ky ne result trong hop thoai alert

6.2.4.5. Vong lap

Mot cdu tric co ban khéc trong 1ap trinh 1a cdc vong lap. AutoLISP
cung cip cdc ham repeat, while, foreach va mapcar cho muc dich nay:
e Ham repeat ¢6 ci phip sau:
(Repeat n [expr...]) |
trong dé
n - $0 lidn ldp (nhat thiét 1a mot s6 nguyén duong).
expr... - mot hoiic nhiéu biéu thic.
Ham repeat thuc hién lap n 1dn cic biéu thitc expr va tra vé gid (ri biéu

thirc thyc hi¢n sau cling. N&u trong ham khong c6 biéu thitc nao gid tri
NIL s€ dugc tra vé. Vi du sau day tinh tdng cic s6 tir | dén 10:

Vidu 6.9: Sit dung vong Idp repeat

(setq tong ) ; gdn gid tri ban dau 0 cho tong (tong = 0)
(setq sohang 1) ; gdn gid wi bién dém sohang = 1
(repeat 10 :Map 10 lan cdc biéu thite trong vong Idp

(setq tong (+ tong sohang))
(setq sohang (i+ sohang))
) ; hét repeat.



Két qua sau vong lap nay rong nhan gia tri 55, sohang nhan gia tri 11
va ham repeat cling nhan gid tri 11,

® Ham while ¢6 cu phap sau:

(while testexpr [expr...})

trong do
testexpr - bicu thic ddnh gid diéu kién lap.
expr... - mot hoic nhiéu biéu thic thuc hién.

Ham while truGe tién dinh gid bicu thic restexpr, néu tra vé gid tri
khic NIL, cdc biéu thic expr s& duge thuc hien va tra vé gid tri biéu thite
thuc hién sau cung. Vong lap két thic khi testexpr tra vé gid tri NIL.
Doan chuong trinh tinh 16ng cdc s6 tir 1 dén 10 trén day c6 (hé viét lai
nhu sau: '

Vidu 6.10: Sir dung vong lap while

(setg tong Q) s gan gid tri han dau O cho téng (tong = 0)
(sctqg sohang 1) ; gan gid tri bién dém sohang = 1
(while (<= sohang 10)  ; kiém tra xem s6 hang ¢6 lon hon 10
(setq tong (+ tong sohang))
(setq sohang (I+ sohang))
) while

Két qua tra vé cling nhu vi du 6.9.

D¢ tao vong ldp vo tan c6 thé sir dung cii phép sau:

(while T s dicu kién luon diing; 6 thé thay béing (while 1 ...)
(..I)
(il

)

khi d6 dé thodt khoi vong Iap cdn tic dung tir bén ngoai (nhin Ctrl-Break)
¢ Ham foreach cé cG phép sau:
(foreach ele Ist [expr...])

trong do

ele- tén bién, duge gin lan luot gid tri cac phan tir trong
danh sach /st.

st - danh sdch (hang, bién hoac biéu thic cho két qua 1A
mot danh sich.
expr... - mot hoac nhiéu biéu thic thuc hién.
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Ham foreach gén 1dn luot gid tri cic phan tr trong danh sédch /st cho
bién ele va thuc hién cdc biéu thic expr. Qud trinh lap két thiic khi thue
hién xong véi phén tir cudi cing cua danh sich da cho. Ham tra vé gid tri
méi nhat cha bidu thitc cudi ciing. Néu khong ¢6 biéu thitc nao, ham tra
vé gid tri NIL.Vi du tinh tong 10 s6 ddu tién & trén c6 thé thuc hién qua
ham foreach nhu sau:

Vidu 6.11: Sir dung vong ldp foreach
- tao danh sach gom 10 phan tuw cdc s& hang can tinh tong
(setqlst'(12345678910))
(sctq tong 0)
(lorcach sohang [st
(setg tong (+ tong sohang))
) ; het foreach
Ham foreach thudng diing dé xit Iy cdc phan ti trong danh sich, vi du,
truy cap va xir ly cd s6 dir liéu cha doi tugng ban Vé.

e Ham mapcar c6 ci phdp sau:
(mapcar "func Istl ... Istn])
trong do

func- tén mot ham AutoLISP nao dé.

Ist]..... Istn - danh sdch, s lugng phai thich hop v6i 6 lugng tham
s& cua ham func.

Ham mapcar thyc hién ham func véi cdc doi s0 la cdc danh siach /s,
ham tra vé mot danh sdch méi tir két qua thyc hién ham trén.

Thue chdt thi ham mapcar khong phai 1a vong 1ap. tuy nhién c6 thé su
dung dé xit Iy cdc danh sich tuong tu nhu foreach. Vi du sau minh hoa
viéc xir 1y danh sich cic diém cho trong plist va tao ra 2 danh sdch méi
xlist va ylist chifa tuong (ing céc toa do x va y clia cdc diém nay, sau do
céc diém duoc thém toa 4o z trong danh sdch zlisr. K&t qua co thé dung
dé sip x€p cdc diém da cho theo mot trat tu ndo d6 hodc bien diém trong
mat phing thanh diém trong khong gian.

Vi du 6.12: Sit dung ham mapcar
(setq plist '((1 10) (2 20) (3 30) (4 40))) . danh sdch cac diém plist
(setq xlist (mapear 'car plist)) - Iy thanh phdn dau (tea do x) ctia cac
- diém va tra vé dicoi dang danh
csach list (1234)
(setq ylist (mapear 'cadrplist)y  ; ldy thanh phan thit 2 (toa do y)
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s cta cde diém va trd vé dudi dang
s danh sdach ylist (10 20 30 40)
(setq zlist (100 200 300 400))  : toa do -
(setq newpl (mapcar ist xlist ylist zlist)) ; thém toa do = cho cdediém,
; trd vé danh sach cdc diém méi newpl trong khong gian 3 chiéu
J(L 10 100) (2 20 200) (3 30 300) (4 40 400))
(princ xlist) ; Xudt két qud
(princ ylist)
(princ newpl)

Trong vi du trén cdc ham dugc mapcar thue hién gém car - 14y thanh
phin ddu cla danh sich, cadr - 1dy thanh phin thir 2 va list - tao danh
sach tir cac phan 1.

6.3. LAP TRINH UNG DUNG BANG AUTOLISP

Nhin chung ngon ngit AutoLISP c6 thé thuc hién duoc hiu hét céc
chiic nang nhu cic ngdon ngi 14p trinh khéc, tuy nhién do cdch viét tuong
ddi rac r6i va chay trong nén AutoCAD nén thudng chi duogc sir dung
trong thi€t k& tu dong, nhat la trong viéc x4y dung cdc ban vé thiét ké.
Viéc t6 chitc nhap va xudt dir liéu 1a buée co ban ddu tién trong 1ap trinh.

6.3.1. Nhap xuat dir liéu

Dit liéu c6 thé dugc nhap qua hai céch: qua déi thoai hoic nhap tir file
da dugc chudn bi trude. Véi AutoLISP, déi thoai duoc thuc hién qua hai
phuong thic: truc ti€p trén dong lénh command clia AutoCAD qua cic
11 nhac hodc thong qua hop thoai (Dialog), tuong tu nhu cdc lénh cua
AutoCAD.

6.3.1.1. Théng bdo

Thong bdo cling duge dua ra thong qua hai cich: trén dong lénh hoic
qua hop thoai. Ngoai céc thong bdo kém véi cdc ham nhap dir liéu (getX),
AutoL ISP con sir dung cdc ham sau:

o (prompt msg)

e (alert msg)

Ham prompt dua thong bdo ra dong Iénh command, con ham alert dua
thong bido ra hop thoai chuan cha AutoCAD. Trong ca hai ham trén msg
1a chubi ky tir (String), thé hién ndi dung cin thong bdo. Néu mudn thé
hién trén nhiéu dong, hay thém ky hiéu \n dé chuyén sang dong méi. Céc
ham nay déu tra vé gi4 tri NIL.
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Vi du (hinh 6.4):

(prompt "\nHay chon nhom doi tuong thu nhat\nSau do chon nhom the 2...")
cho hai dong thong bdo trén dong lénh.

(alert "nHay chon nhom doi tuong thu nhat\nSau do chon nhom thu 2..." )
cho hai dong thong bao trén hop thoai AutoCAD Message.

Al AutoCAD Text Window - Drawing] ...
Edit

Hay chon nhom doi tuong thu nhat.
Sau do chon nhom thu 2...nil

Command : _‘.L

Hay chon nhom doi tuong thu nhat.
Sau do chon nhom thu 2...

Hinh 6.4. Thong bdo ngudi ding

6.3.1.2. Nhdp dit liéu truc tiép trén dong lénh
Cic ham sir dung d¢€ nhap dir liéu true tiép trén dong lénh command
thuong cé ca phdp chung nhu sau:
(getX [msg] [...])
trong dé
getX - 1&n ham dung nhap dir lidu, X thudmg Ia kiéu ctia dir liéu
msg - chudi ky tu thé hién 1&i nhic, hién trén dong lénh AutoCAD
khi chay chuong trinh

[...] - cac thong s$6 khic ciia ham
Néu thuc hién thanh cong cdc ham ndy s& tra vé gid tri da nhap.
Sau day la mot s6 ham nhdp liéu thudng ding.

* (getint [msg]) dung dé nhap s6 nguyén (tir -32768 dén +32767).
Ham xudt hién 15i nhac msg (néu c6) trén dong lénh, sau dé dgi nguoi
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dung nhap mot $6 nguyén bing ciach go cac chir s6 tir ban phim va nhén
phim Enter hoac phim Space dé két thic. Néu nhap ding, ham tra vé s6
nguyén da nhap. Néu diy Ky tv gd vao khong phai li s6 nguyén
AutoCAD s& thong bdo 161 va nhac nhap lai. Néu ngudi dung khong nhap
gi ma nhdn ngay Enter hodc Space, ham sé tra vé NIL. D¢ han ché dit liéu
nhap (khong cho nhap ngay Enter, khong cho nhap s6 am...) cin goi ham
initget voi cde thong s0 thich hap trude khi goi ham gerint, Ham initget sé
dugce gidi thiéu k§ ¢ cudi phin nay.

Vi du, cau Iénh (setq inum (getint "\nHday nhap mot s6 nguyén: "))
khi thue hién s€ hién 101 nhac "I{ay nhdp mot s6 nguvén: * trén dong lénh
va cho nguti dung nhap s6 can thiét, két qua cia ham duge gan cho bién
inunt. Nhu vy inum s€ 1a mot 86 nguyén hoac co gia tri NIL. Hai ky tu
"n" dua vao dé 1di nhac duge thé hién trén dong mdi.

* (getreal [msg]) dung dé nhap mot s6 thuc tir ban phim. Loi nhic
msg gilp ngudi dung bi¢t phai nhap dir liéu nao. Cling nhu ham getint,
ham tra vé NIL néu ngudi dung nhin ngay phim Enter hoic Space ma
khong nhap gi, con néu chudi ky tur gd vao khong phai la s6 thi AutoCAD
s€ thong bdo 161 va yéu cau nhap lai.

Cau 1&€nh (setq rnum (getreal "\nHday nhdp moét s6 thie: ")).khi thuc
hién s& hién 101 nhic "Hday nhdap mor sé thie: ' trén dong lénh va chd
ngudi dung nhap s6 can thiét; két qua cia ham duge gan cho bién rnum.
Luu ¥ rdng ngudi ding c6 thé gé nhap s6 nguyén (vi du, 11), nhung két
qua tra vé van la s6 thuc (11.0).

o (getstring [cr] [msg]) dung dé nhap chudi ky tu, trong d6 cic
tham s6 ¢6 ¥ nghia nhu sau:
¢r - néu ¢6 va khic NIL, ham cho phép nhip chudi ky tu gém ca
cdc ddu tring (go bang phim Space). Khi dé can nhan Enter
dé két thdc chudi ky tu cin nhap. Nguoc lai, ham khong cho
phép nhéap ddu trang. Phim Space trong trudng hop nay ¢6 tic
dung nhu phim Enter.
myg - 101 nhdc, xuat hién trén dong 1énh command.
Khi nhan ngay Enter ma khong nhdp gi, ham tra vé NIL. Ngugc lai
ham tra vé chudi ky tu da nhap. Vi du:
(setq sHoten (getstring "\nHo va én: "))
trén dong 1énh s& hién 101 nhic "Ho va tén: ", Néu ngudi dung nhap Tran
va ddu cach (Space) thi ham nhéap liéu két thic va két qua "Tran" duogc
gian cho bién sHoten. Néu mudn nhap diay du ho tén (chang han, Tran
Van Binh), can viét lai cau 1énh trén:
(setq sHoten (getstring T "\nHo va én: "))
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sau d6 nhap Tran Van Binh r6i nhan Enter dé ket thiic.
Pé dura thém céc ky tu didc biét vao chudi (nhur cac dau " - nhdy kép,
- x6 chéo trong dudng dan file,...) cin thém vao trudc ching dau x6 chéo.
Vi du, khi thuc hién biéu thi:
(setq sTenfile (setstring "“nNhap tén file kem duong ddn: "))
trén dong lénh command clia AutoCAD s€ xuat hi¢n ciu nhic:
Nhap tén file kém dudmg din:

Né&u muon nhap dudng dan "C\AutoCAD2000\VLISPATFILE.LSP" cin
gd chudi ky tu sau:

CANAutoCAD2000NVLISPN\TFILE.LSP va két thie bang nhan Enter.
Mot s6 ky tu dac biét khdc:

\n dong mdi

\r Enter (dua con trd vé dau dong)

N nhdy kép
\t khoangTtab (bang)
b - Escape

\nnn  hién ky tu c6 ma ASCII nnn (co 56 8)

o (getpoint [pt] [msg]) nhap mot diém béng cich kich chudt hodc
g0 toa do nhu trong cdc cau lénh AutoCAD, trong d6 cdc tham s6 ¢6 ¥
nghia nhu sau:

pt - diém tham chi€u, n€u c6 thi trén man hinh AutoCAD s€ Xuat
hién mot doan thing (Rubber Band) néi diém nay véi vi tri
con tro chudt.

nisg - 10 nhic, xudt hién trén dong Iénh command.

Ham tra v& diém vira nhap dudi dang mot danh sich (List) gom 3 phén
tir thé hién cdc toa do X, y va z cia né. Cic diém nay dugc str dung cung
ham command dé tao cdc d6i tugng hinh hoc qua céc 1énh AutoCAD
thong dung hoac c6 thé diing cdc ham véi danh sich dé xir ly riéng timg
toa 0. Vi du, doan chuong trinh sau vé& vong tron qua hai diém mut
dudng kinh do ngudi dung nhap:

(setq ptl (getpoint ‘“\nNhap diém ddu: ") nhdc nhap diém dai
pt2 (getpoint ptl “\nNhap diém d6i dién: ") ; diém doi dién
) , - vdi diém tham chiéu la diém dau

: goi lénh Circle ctia AutoCAD dé vé vong tron.

(command "._Circle” "2P" ptl pt2)

o (getdist [pt] [msg]) nhap khoang cich. Gia tri tra vé cta ham 12 s6
thuc hoiic NIL néu ngudi dung nhdn ngay Enter. Cac tham s6 trong ham
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gbém:
pt - diém tham chiéu, n€u ¢6 thi trén man hinh AutoCAD s& xuat
hién mot doan thang néi diém nay véi vi tri con tro chuot.
msge - 10 nhéic, xuat hién trén dong Iénh command.
Sau khi xudt hién 101 nhac trén dong 1énh, ¢6 thé nhap khoang cich
theo cic cach sau:
_ GO mot 56 thé hign khoang cich can nhap va nhin Enter.
- Nhap | diém (khi thong s6 pf duge dua trong 1&i goi ham) - gid tri
(i v& clia ham s& 1a khoang cdch tir diém da nhap dén diém tham
chiéu pt.
- Nhip 2 diém (khi thong s6 pr dugc bo qua) - gid tri tra vé cha ham
s& 12 khodng céich giita hai diém da nhap.
Poan chuong trinh sau yéu ciu nhap tam vong tron va bin kinh, sau
46 vé vong tron biang Iénh AutoCAD:
(setq  tam (getpoint "aNhap tam: "y nhdc nhap tam vong tron
bk {getdist pti "aNhap bdn kinh: ") ; nhdc nhap ban kinh
) " 6 thé kich chuot wqi diém trén vong tron

: goi lénh Circle cia AutoCAD dé vé vong tron.
(command ".Circle” tam bk)

o (getangle [pt] [msg]) nhap goc. Gid tri tra vé cuia ham la O thuc
thé hién g6c da nhap, do bang radian hodc NIL né€u ngudi dung nhin
ngay Enter, Cac tham s6 trong ham gom:

pt - diém tham chi€u, néu c6 thi trén man hinh AutoCAD s€ xudt

hién mot doan thing ndi diém nay vi vi tri con trd chuot.
msy - 10i nhac, xudt hign trén dong Jjénh command.
Sau khi xuat hién 1i nhic trén dong lénh, g6c duge nhap theo cic
cach sau:
- GO gid tri gdc cin nhap theo don vi mac dinh, duoc thiét 1ap trudc
bai 1enh Unit clia AutoCAD (thuong 1a do) vi nhin Enter.
- Nhap 1 diém (khi thong s6 pr duge dua trong loi goi ham) - gid tri
tr4 vé ctia ham sé 1A géc tao boi dudng noi diém da nhap dén di€ém
tham chiéu p7 va truc X.
- Nhap 2 diém (khi thong s6 pf dugc bd qua) - gid tri tra vé clia ham
s& 12 goc tao boi dudng ndi hai diém da nhap véi truc X.
Luu ¥ ring, gid tri trd vé cua ham getangle 1uon 13 radian va 6 gid tri
tir O dén 2x. Vi du, doan chuong trinh sau:



(setq pt '(00) . :diém tham chiéu la goc toa do
a (getangle pt "Hay nhap gid tri géc xoay: ")
)

Khi chay doan chuong trinh nay, trén dong I¢nh s& xuét hién 10 nhic
yéu cdu ngudi dung nhap gia tri géc xoay. Néu nhap 180, ham sé tra vé
3.14159, nhap 360 - tra vé 0, nhap 540 (= 360+180) - ham tra vé 3.14159,
nhap -90. ham tra vé 4.71238 (37/2 chi khong phai -/2). Néu nhap diém
(1 .0.1.0) - hiam s& tra ve .785399 (n/4), néu nhap diém (1.0, -1.0) - tra
vé gia tri 5.44779 (7n/4 chit khong phai -/4).

o (getkword [msg]) nhap tir khoa (Keyword). Gid tri tra vé cua ham
[a chudi ky trr ¢mg véi tir khod da duge dinh nghia b&i ham initget trudc
6. Tir khod ¢6 thé nhap bang cach go ddy du hodc go cdc Ky tu vict tat
cho tir khod. Bién msg thé hién mot thong bdo trén dong lénh dé ngudi sir
dung biét cin phai nhap gi. Néu nhap tr khod sai, s¢ xuat hién bio 16i va
nhéc lai thong bdo msg dé ngudi dung nhap lai. Vi du, doan chuong trinh
sau yén cdu ngudi dung nhap tir khod T (Tiep) hodc K (Khong):
(initget 1 "Tiep Khong™) : dinh nghia i khoa T va K, bitcode 1 ¢6
: nghia la khong cho phép nhan ngay Enter
s ma khong nhap gi.
: Hién thong bao "Cé tiép te.." va don nguoi dang nhap tir khoa
(setq traloi (getkword "C6 ti€p tuc khong (Co/Khong) Ea))

Trong vi du ndy, néu nhap "K" hodc "Khong", ham getkword s€ tra vé
gid tri "Khong" va gdn cho bién traloi, con néu nhap "T" hoac "Tiep",
bicn traloi sé duge gén gia tri "Tiep”. Nguoc lai, ham getkword s& bio 16)
vit yéu ciu nhap lai. Luu y ham getkword khong phan biét chit hoa hay
chir thuong khi nhap tir khod. Ching han nhap "T" hay "t" s& cho kel qua
nhu nhau 12 "Tiep”.

Cic phuong phap khai bdo chubi tir khod xem chi ti€t ham inirget.

o (initget [bits] [str]) thiét lap tir khoa va han ché loai dir liéu dugc
nhap cho ham getX theo sau né. Ngoai trir ham getstring khong bi anh
hudng cha initget, céc ham nhap liéu khéc déu bi ham nay chi phéi. Ham
initger tra vé gia tri NIL.

Ciéc tham s6 cta ham ¢6 ¥ nghia nhu sau:

- bits 131 mot s6 nguyén (8-bit). S6 nguyén 8-bit dugc viét dudi dang co
s6 2 thanh mot chudi 8 6 (céc bit) chira cac chir s6 0 va 1. Gia tri cua cac
bit ndy tyong tng véi viéc cho phép hay khong cho phép nhap mot kiéu
dit Hizu ndo 46. ¥ nghia clia mot s bit cho trong bang 6.2.
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9 JCc0O0 4Ll g
bit7.... ...bit0
Bdng 6.2. Cac bit trong ham initget

Bits Y nghia Ghi chii
l Khong cho phép nhin ngay Enter (NIL) bit0 ¢6 gia tri |
2 Khéng cho phép nhép gid tri 0 (zero) bitl c6 gid tri |
4 Khong cho phép nhip s6 am bit2 ¢6 gid try |
8 Cho phép nhap diém ndm ngoai viing gidi | bit3 ¢6 gid tri |
han vé, xac dinh bai 1énh LIMIT

Néu mudn cam nhap ca NIL va s6 0 thi cin dat cic bitO va bitl cung
gia tri 1, khi d6 bits s& ¢6 gid tri 1a 3 (= 2+1), hodc néu khong mudn
ngudi dung nhap s6 &m va s6 0 (cho phép nhan ngay Enter - nhap NIL)
thi bit0 ¢é gia tri 0, bitl va bit2 c6 gid tri 1, khi d6 gid tri bits s€ la 6 (=
2+4). Céac ciu goi ham sau thuc hién viéc han ch€ nhap liéu nay:

{initget 3) . hode (initget (+ 1 2)) - khong cho phép nhap NIL va ()
(initget 6) ., hodc (initget (+ 2 4)) - khong cho phép nhap s6 am va 0

- str 12 chudi ky tu thé hicn tir khod, ding v6i ham gerkword. Chudi k§

tu ndy can duoc thiét lap theo quy tic sau:

+ Céc tir khod dugc phan céch nhau bdi mot hay nhiéu diu céch (dau

tring Space), vi du chudi sau 12 hop lé: "LType Line eXit toP".

+ Ciéc tir khod chi ¢6 thé chita cdg chir céi, chif s6 va ddu gach ngang.

+ C6 2 phuong phap thé hién curh tir viét tat cta tir khod:

e Viét hoa mdt hay mét s6 ky tu lién nhau trong chudi tir khod. Cum
tir viét tit 6 thé dat & vi tri bat ky trong chudi tir khoa. Trong vi du
trén cdc cum viét tat & LT (thay cho LType), LI (thay cho Llne), X
(cho eXit) va P (thay cho toP). Thudng hay sir dung | chif cdi dé
thé hién cum tir viét tat, nhung khi cln phan biét 2 tir khod khéc
nhau cé thé cdn dung nhiéu tir hon (vidu LT va LI).

e Cic tir khod dugc viét hoa, lién theo sau la cum tir viét tat cua tir
khod tuong (ng. Trong trudng hop ndly, cum tir viét tat phai chia
chir ¢di dau tién cba tr khod. Vi du, chudi ky t¢ "LTYPE,LT
LINE,LI" {a hop 1, nhung "EXIT,X" la khong hop €.

Luu y ring, viéc st dung tir khoda khong chi dung cho ham gerkword,

ma ¢on ¢ thé st dung cho cic him getX khac. Vi du sau day sk dung
ham initget va getreal dé nhap gia tri gdc tir dong l1énh command:



Vidu 6.13: Sit dung initget

(initget 4 "Pi Two-pi thRee-pi")

: khong cho phép nhap sé’ am, dat cdc

; 1t khoa Pi, Two-pi va thRee-pi
(setq ang (getreal "Nhap géc Pi/Two-pifthRee-pi <Pi> "))
(if (= ang NIL) (setq ang 3.14159))

: néu nguoi dang nhan ngay Enter, ganang = n
(if (= ang "Pi") (setq ang 3.14159))

: néu nguoi dang nhap P (hodce Pi). gdnang = 1t
(if (= ang "Two-pi") (selq ang 6.28318))

: néw newoi dung nhap T, gan ang = 2n
(if (= ang "thRee-pi") (setq ang 9.42477))

: néu ngioi ding nhap R, gdn ang = 3x

Trong doan chuong trinh ndy, dong lénh thit 3 xir Iy trudmg hop nguoi
diing nhin ngay Enter ma khong nhap gi. Khi dé chuong trinh s& gén cho
bién ang gid tri mac dinh 7 Cic dong 4,5,6 xur Iy céc trudng hop nguoi
ding nhap tir khod thay cho gid tri. Bién ang sé dugc gén céc gid tri tuong
img. Piéu ndy rdt hiru ich khi muén ngudi ding nhap cdc gia tri dinh
trude ndo dé6 ma khong cdn gd nhiéu. Néu ngudi ding nhap mot s6 nao
d6 khong am, bién ang s& nhan gid tri s6 vira nhap. Trudng hop nguoi
dung nhap céc gid tri khic (s6 Am hodc chudi ky tu khong ding vai tie
khod, chang han nhap 2pi hoac -3.14) thi AutoCAD s& yéu céu nhdp lai.

Mot cich thic nhap lieu khdc duge thuc hién qua giao ti€p hop thoai
(Dialog) s& dugc dé cap chi tiét tai phan 6.4.

6.3.1.3. Chuyén doi kiéu dit liéu

Mot nhu cdu khong thé thi€u trong 1ap trinh Ja chuyén dif liéu tir ki€u
nly sang kiéu khdc. Vi du, cdn thong bdo chu vi cia vong tron da chon
len hop Alert, trude tién cén tim ban kinh vong tron (qua CSDL
AutoCAD), tinh chu vi va chuyén gi4 tri tinh duge tir kiéu so thuc (Real)
sang Kiéu chudi ky ty (String). Nguoc lai, khi nhap s6 liéu bang hop thoai
DCL, gid tri nhan dugc 12 mot chudi ky tu chia céc s6, do vay can
chuyén chiing thanh kiéu dir li¢u s6 dé c6 thé tinh todn.

AutoLISP cung cdp mét loat cdc ham chuyén d6i dit liéu. Cid phdp
chung clia cdc ham nay thudmg c6 dang StoD, trong do S 1a kiéu nguon, D
12 kiéu cdn chuyén téi. Dudi day gidi thiéu mot s6 ham thong dung:

e (atof str) chuyén d6i chudi ky tu sg str sang s6 thuc. Vidu:



(atof "97.1") tra v¢ s6 thue 97.1
(atof "97") tra vé s6 thuc 97.0

Tham s& st phai 13 mot chudi String, néu 12 s thi ham arof s& bdo 161,
Luu y r&ng néu chudi st chia ca cic ky tr khong hop 1€ (khong phal 1a
cdc chit s6 va dau thap phan) ham atof van thuc hién. K&t qua tra vé s0
thuc 0.0 néu chudi st kKhong hop 1& ngay tir chir dau tién, con Khong s€
tra vé s§ twong ing véi cac chir hop 1¢ tinh tir trdi sang cba chudi sir. Vi
du:

(atof “123.4a15") trid vé s6 123.4
(atof "a.123") hoac (atof "") tra veé 0.0
o (atoi str)chuyén déi chudi ky tu sang s6 nguyén. Cich thitc thyc
hién giong nhu ham atof. Vi du:
(atoi "123") tra vé sO nguyén 123
(ator "123.987") tra vé sO nguyén 123
(atoi "123abc") tra v€ s6 nguyén 123
(atoi "0123") trd vé sO nguyén 123
(atoi "") hodc (atot "xyz") tra vé so nguyén 0

Luu y ring, gid tri tra vé cua ham la s6 nguyén dai (L onglnl) 32-bit.

Néu chudi ky tu img véi s6 16n hon gigi han 32-bit, két qua s€ la mot s6

khdc. Vi du, biéu thic (atoi “123456767889990") s& tra vé sG nguyén
2147483647.

o (distof str [mode]) chuyén déi chudi ky tu dang s6 do khoang
cdch sang s6 thuc. Céc tham 56 ¢6 ¥ nghia nhu sau:
- str: chudi ky wr cin chuyén ddi (cch thé hién xem ham rros
trinh bay & phin sau).
- mode: kiéu thé hién s8 thuc trong chudi ky tu (tuong ty ham rtos
trinh bay & phan sau).
Néu chudi hop 1& theo mode da cho ham s€ trd vé s6 thuc, nguoc lai
ham tra vé NIL.
Vi du:
(distof "17.5" 2) tri vé 56 thue 17.5
(distofl "1.7500E+01" 1) tra vé gid tri 17.5
(distof "1'-5.5000\"" 3) tra vé 17.5, nhung
(distof "1'-5.5000\"" 2) tra vé gid tri NIL do chudi “1'-5.5000\"™ khong
hop I khi thé hién s6 ki€u thap phan (mode = 2).

e (angtof str [mode]) chuyén do6i chudi ky tu dang s6 do goc sang



s6 thuc thé hién gié tri cia géc nay bang radian (ndm trong khodng 0 dén
2m). Cac tham s6 ¢6 y nghia nhu sau:
- str: chudi ky tu (cdch thé hien xem ham angros trinh bay & phén
sau).
- mode: kiéu thé hién géc trong chudi ky tu (tuong tu ham angtos
trinh bay ¢ phan sau).

Vi du:

(angtof "45.0000" 0) tra vé s6 thue 0.785398 (m/4): chudi ky ty "45.0000"
thé hién goc 45 do (mode = 0), chuyén sang radian
dugce'so thue /4, nhung

(angtof "-45.0000" 0) tra vé gid tri 549779 (Tn/4 = 2n - n/4)

(angtof "45.0000" 3) tra vé 5o thuc 1.0177: chudi ky tu "45.0000" thé hién

gdc 45 radian (mode = 3), sau khi loai bdt cac goc
tron 2x, con lai gid tri 1.0177 radian

(angtof "45¢" 3) ciing cho két qua tuang tur (1.0177)

N&u chudi str khong hop 1¢, ham tra vé NIL (vi du, biéu thic (angtof
"45.00x") tra vé NIL).

o (ascii str) tra vé sG nguyén ung v6i ma ASCII cia chit cdi dau
trong chudi str. Vi du, biéu thic (ascii "ABC") trd vé& s nguyén 65.

e (chr int) nguoc lai v6i ham ascii, ham nay tra vé chudi chia chit
cdi c6 ma tuong Ung véi gid tri ma ASCII bing int dd cho. Vi du, biéu
thiic (chr 65) tra vé chudi ky te "A", nhung (chr 12) lai tra vé chudi
"\014", thé hién s& 12 trong hé¢ d€m co s6 8.

e (rtos num [mode [precission]]) chuyén déi s6 num sang chubi
ky ty. Céc tham s6 ciia ham nhu sau:
- num: $6 cin chuyén dai.
- mode: s6 nguyén duong thé hién kiéu thé hién chubi chir s6, gia tri
va ¥ nghia cho trong bang 6.3.
- precission: s6 nguyén duong, thé hién do chinh xdc chuyén déi (s6
chir 56 sau dau thap phéan).

Trong cdc tham sd nay, hai tham s6 mode va precision khong nhat
thiét phai c¢6. Trong trudng hop nay kiéu thé hién va do chinh xdc dugc

ldy theo mic dinh, xdc lap qua cdc bién LUNITS va LUPREC cua
AutoCAD.

e (itoa int) tra vé chudi k¥ tu thé hién s6 nguyén inf trong tham s0
ciia ham. N6i cich khic ham itoa chuyén dit liéu tir kiéu s6 nguyén sang
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chudi ky tu. Vi du:
(itoa 123) tra vé chudi "123", nhung

(itoa 123456767889900) ham khong thye hién do tham sO vuot qua gidi
han 32-bit.

(itoa 123.456) ciing khong thyc hién do khong phii sd nguyén.

Bdng 6.3.Y nghia cua tham so6 mode (ham rtos)

Gid tri | Kidu thé hién | Vi du
mode
| Khoa hoc (setq num 17.5)
(rtos num | 4) tra vé chudi "1.7500E+01"
2 Thap phin (rtos num 2 4) tra vé chudi "17.5000"

3 K thuat (Anh) | (ros 17.534) tra vé chubi "1'-5.5000\™"
c6 nghia 1 ft 5.5 in - heu ¥ 1 ft =12in

4 Kién tric (Anh) | (rtos 17.54) tra vé chudi "1'-5 1/2\" "
cé nghia 1 ft 5 112 in (viét kiéu phan s6)

5 Phan sO (rtos 17.5 5) tra vé chubi "17 1/2"

e (angtos ang [mode [precission]]) chuyén ddi géc ang sang chudi
ky tu. Céc tham s6 clia ham nhu sau:
- ang: géc cin chuyén ddi (do bing radian).
- mode: s6 nguyén duong thé hién kiéu thé hién chudi chir s6, gid i
va y nghia nhu trong bang 6.4.
- precission: s0 nguyén duong, thé hién do chinh xdc chuyén déi (s6

chit s6 sau diu thap phén).
Bdng 6.4. Y nghia ciia tham s6 mode (ham anglos)
Gid tri | Kicéu thé hién Vi du, vai goc ang = 0.785398 (m4)
r mode
0 Do (angtos ang O 4) tra vé chudi "45.0000"
1 Po/phit/giay | (angtos ang 1) trd vé chudi "45d0"0\"™
dang XAY'Z" | 45 dg. 0 phit, 0 gidy
2 Gradian (angtos ang 2 4) tra vé chudi "50.0000g"
(1 g=1004d0) 50.0000 gradian
3 Radian (angtos ang 3 4) tra vé chudi "0.7854r"
4 Surveyor's (angtos ang 3 4) tra vé chudi "N 45d0'0O\" E”
45 do, miong Dong - Bdc (North-East)
(angtos -0.785398 4 4) tra vé "S 45d0'0\" E”
'45 do, huong Dong - Nam (South - East)
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Céc tham s6 mode va precision khong nhét thi€t phai c6. Khi d6, kiéu
thé hién va do chinh x4c dugc 14y theo mac dinh, xdc 1ap qua cic bién
AUNITS va AUPREC cua AutoCAD.

6.3.1.4. Xudt dit liéu ra man hinh

C6 thé xuat dif liéu ra man hinh thong qua 2 ham thong bio prompt va
alert & muc 6.1.1, nhung di liéu cdn phai chuyén d6i sang dang chudi ky
tur, va két qua tra vé ctia cdc ham nay 12 NIL. Cic ham sau day xuat truc
ti€p dir liéu 1én man hinh van ban cla AutoCAD. Dir lieu khong nhat thiét
phai 12 dang chudi ky tu, ma co thé thuoc dang khdc nhu s6 nguyeén, s6
thye, danh sach,... hodc 12 két qua ciia mgt bicu thirc AutoLISP.

(princ expr [file]) xuit két qua ra ma hinh ma khong kém theo ddu

nhdy kép " (d6i véi dit liéu dang van ban).

(prinl expr [file]) xudt nguyén két qua ra man hinh (gém ca ky tu
nhdy kép " v6i dir liéu dang van ban)

(print expr [file]) xudt kél qua nguyén ban ra man hinh (gém ca Ky tu
nhay kép " v6i dif li¢u dang vén ban), nhung bat
diu & dong méi va ¢6 thém ddu cdch sau dit liéu.

V6i cdc ham nay, chi dugc phép duy nhat 1 biéu thic (hoac tham s6)
expr, ching han phat biéu (princ 10 15) 1a khong hgp lé. Tham sG file la
con trd file, nhan dugc tif ham mé file open dugc gi6i thiéu & muc
6.3.1.5. Néu c6 tham s6 nay, dit liéu s& dugc luu vao file, con khong, di
liéu dugc in ra man hinh. Céc ham nay déu tra vé gid tri cha biéu thic
(hodc gid tri tham s6) expr. Vi dy, v0i chudi str ¢6 nodi dung: The
"allowable” tolerance is 0.25in, khi in ra bang cdc ham nay s€ cho ket
qua tuong img nhu sau:

(princ str) in ra ndi dung The "allowable" tolerance is 0.25in

va tra vé chudi ky tr "The \"allowable\" tolerance is 0.25in"

(prinl str) in ra ngi dung "“The \"allowable\"” tolerance is 0.25in"

va tra vé chudi k¥ tr "The \"allowable\" tolerance is 0.25in”

(print str) in ra ndi dung <xudng dong mdi>

“The \"allowable\" tolerance is 0.25in"
<dau cach>

va tri vé chudi ky tw "The \"allowable\" tolerance is 0.25in"

Khi si dung cdc him nay v6i kiéu dir liéu khong phdi chudi ky ty, ham
prine va prinl cho két qua nhy nhau, cdn print s& in két qua ra dong mdi
va thém diu cdch vao sau két qua. Vi du:

(princ (+2.5 2.4)) in ra s6 4.9 va tra vé 56 thuc 4.9

195



(prinl (+2.5 2.4)) inras64.9 vatria vé s6 thuc 4.9
(print (+2.5 2.4)) thuc hién viéc xudng dong. in s6 4.9 <ddu cdch> va
tra vé so thue 4.9
Khi goi ham AutoLISP, két qua biéu thitc cudi ciing ciia ham dugc in
ra man hinh. D¢ tranh viéc nay, thudng thém Iénh princ (khéng tham s6)
¢ cudi ham. Ham s¢ tra vé gid tri NIL va khong in két qua ra dong 1énh
command. Céch thic nay trong AutoLISP duoc goi 1a "rdt lui im ling!".
Hai ham khac thuong sir dung véi file la write-char va write-line ciing

c6 thé dung dé ghl dir li€éu ra man hinh van ban cua AutoCAD. Ham
(wrife-char int) in ra man hinh ky tu cé ma ASCII bing s6 nguyén int,
con ham (write-line str) in ra man hinh chuéi ky tv sir (khong kém theo
ddu nhdy kép " bao chudi ky tu) va sau d6 sang ddong mdi. Vi du, doan
chuong trinh sau:

{write-char 65)

(write-char 66)
khi thuc hién s€ in ra man hinh cdc ky tu AB (viét lién nhau trén cling |
dong), con néu thue hién céc biéu thifc:

(write-line "Abc")

(write-line "Def™)
€ in ra man hinh 2 dong vdi ndi dung sau:

Abc

Def

Nhu vay, c6 thé néi ring ham (write-line str) thay the 10i goi hai ham
(princ str) (print). D& viét cdc dong Abc va Def trén hai dong nhu vi du
trén, néu dung princ va print can viét lai doan chuong trinh nhu sau:

(princ "Abc")
(print)
(princ "Del™)
(print)
6.3.1.5. Lam viéc vai file dit liéu

File dir liéu trong AutoLISP thudc dang van ban, truy cap tuan tu.
béng / ma file duge thuc hién thong qua cic ham open va close. Dit liéu
duge luu va file qua ciac ham write-char va write-line, con viéc doc dit
liéu dugce thuc hién mébi lan | dong véi ham read-line. Ngoai ra AutoLISP
con cung cdp moét s6 ham khac nhu ham findfile tim xem file ¢6 6n tai
trong cdc dudng dan khai bao trong muc Reference cia AutoCAD hay
khong va ham getfiled cho phép chon file thong qua viéc truy tim trén cay
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thy muc (Folder Tree) theo giao thic hop thoai FileOpen hoic
FileSaveAs nhu vt cic tmg dung Windows khac. VisualLISP con cung
cdp thém cdc tinh nang vé file khac nhu déi tén, xod, sao chép file,..

Dudi day gidi thiéu chi tiét mot so ham thuong dung vai file dir llCU‘

* Moy file duoc thuc hlén thong qua ham open. Cia phip chung cta
ham nhur sau:

(open filename mode)
trong do:

- filename - chudi ky tu (String) thé hién tén file cin mé. Néu khong
ghi ddy du duong dan, file dugc tim trong Folder (thu muc)
khai dong ciia AutoCAD.

-~ mode - ki¢u md, chudi ky tw, kh(’mg phdn biét viét hoa hay viét
thuding, thé hién muc dich mé file, bao gém céc lua chon:

- md file dé doc dit li¢u. File c6 tén di cho cdn phai tén tai.

- ma file d¢ ghi dir lieu. Néu file chua t6n tai, file méi s& duge
tao ra, con néu da ton tai, ndi dung cii € bi xod dé ghi dif liéu
mdt. Thue chat, dir liéu chi duge ghi 1én file trén dia sau khi
thuc hién ham close.

'a”- mo file ghi thém dir liéu. Néu file chua tén tai, file mdi sé
dugc tao ra, con néu da ton tai, dir liée méi s¢ duge ghi tiep
sau dir liéu da c6 trong file.

Néu ham thuc hién thanh cong, két qua tra vé con tro file, duoc sir

dung nhu tham s6 v6i cic ham doc va ghi dit licu. Néu khong thanh cong,
ham tra vé NIL.

N rn

" ",

* Dong file da m6 duge thuc hién thong qua ham close. Ci phip
cua ham rat don gian:

(close file)
Trong d6 file 1a con tro file, nhan duge tir ham open da néi & phén trén.

Néu tham s6 file hop 1€, thuc hién thanh cong thi ham tra vé NIL, nguoc
lai s& xuat hién thong bdo 16i.

Vi du sau thé hién viéc mé file ¢6 tén VIDU6-14.TXT, doc dir liéu va
doéng file khi doc xong.
Vidu 6.14: Lam viéc vdai file
(setq fname "VIDUG-14.TXT") | tén file

(setq fil (open fname "1")) . mo file dé doc, gdn con tré file cho bién fil
(setq ct 0) s dém
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(while (read-line fil)  : vong ldp while doc ting dong dit liéu.
o cho dén khi khong doc duwoe nita (cudi file)

(setq et (1+ ct)) : dém s6 dong da doc
) ; kér thie vong lap
(close fil) ; dong file
(princ "File chita ) : thong bdo s6 dong dit liéu ¢6 trong file

(princ ct)
(princ "dong dir ligu™)
(princ) it luwi im lang.

o Ghi dit liéu vao file thudong duge thuc hién qua 2 ham write-char
va write-line. Ham thi nhét ghi timg ky ty vao file d3 m& bang ham open
v6i kiéu mo "w" hoidc "a", cdn ham thir 2 ghi vao file dong dir licu dang
van ban. Cic ham nay da gidi thiéu qua 0 phén trén khi ghi dit li¢u ra
man hinh, khi sir dung dé ghi dit liéu vao file, ching c6 ¢t phap nhu sau:

(write-char int file)

(write-line str file)
trong do

int - s6 nguyén thé hién ma ASCII cua ky ty cén ghi vao file.
str - chudi ky tu cdn ghi vao file.
file - con tro file, nhan dugc tir két qua ham open. Néu ho qua

tham s6 nay, két qua sé dugc ghi 1én man hinh van ban cia
AutoCAD nhu di trinh bay trong muc 6.3.1.4.

Luu ¥ riing dir liéu chi duge thuc su ghi vao file trén dia sau khi thuc
hién ham close dé dong file da mo.

Vi du sau day heu dif ligu vao file VIDU6-15.TXT trong folder VLISP
ctia 6 dia D. D lieu gém 3 dong: dong thir nhat ghi cdc ky ty c6 ma
ASCII 65, 66, 67 (ABC), dong tha 2 ghi ndi dung “write-line: dong 2%
cdn dong 3 c6 ndi dung "write-line: dong 3"

Vi du 6.15: Ghi dit liéu vao file
(setq fname “D:/VLISP/VIDU6-15.TXT") : khai bdo tén file
: hodc ¢6 thé thay bing "DNVLISTWIDU2.TXT"
(setq fil (open fname "W")) ; md file dé ghi dit licu

@f fil : néu md file thanh cong
{progn :
(write-char 65 fil) s ghicdcky A, B, C tréndong |
{write-char 66 fil)

(write-char 67 fil)
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{write-line "" fil) s sang dong mai

(write-linc "write-line: dong 2" fil) ;. ghi dong thu 2
(write-line "write-line: dong 3" fil) : ghidong 3
(close fil) . , s dong file.

)
(prompt "Khong mé duge file...") : thong bdo khdng md diwge file
) - hét ham if

Sau khi doan chuong trinh thuc hién, néu mo file trén, s€ thay noi
dung sau:
ABC
write-linc: dong 2
write-line: dong 3
<xudng dong>

C6 thé thay ring néu folder VLISP chua ton tai trén 6 dia D thi trén
dong lénh AutoCAD sé thdy thong bdo 16i: Khong md dicoe file.... error:
bud argument type: streamp nil do khong mé duoc file.

Nhu di thdy, cic him ndy chi luu dir liéu dang ky tu hodc van ban.
Néu mudn ghi true 1i€p cic dit liéu kiéu khic nhu danh séch, s6 nguyén,
s& thire,... cdch tot hon 1a sit dung cdc ham princ, prinl va print da gici
thi¢u @ muc 6.3.1.4.

e Poc dit liéu tir file duge thuc hién qua cidc ham read-char va
read-fine. Ca phap chung cta cidc ham nay nhu sau:

(read-char [file])

(read-line [file])

trong d6, tham so file 1a con tro file, nhan dugc tir k€t qua ham open.
Né&u bd qua tham s6 file, cdc ham nay sé doc dir liéu tir bé dém ban phim.

Ham read-char doc ting Ky tu va tra vé s& nguyén la ma ASCII cha ky
tuy d6. Néu goi uép ham mot lin nira, ham s& doc ky tu ti€p theo. Khi két
thic dong, ham tra vé s6 10, tuong ung v6i k¥ tu hét dong va chuyén con
tro xudng dong ké tiép. Vi du, néu gd trén dong lénh AutoCAD biéu
thitc (read-char), AutoCAD sé chd nhap dit liéu. Néu ngudi dung goé AB
vi nhan Enter, ham tra vé s6 nguyén 65, img véi ky tu A. Néu goi ti€p
ham (read-char) mot 1an nita, s& nhan dugc ngay s6 nguyén 66 (ing v6i
ky tu B trong bo dém ban phim) ma khong can chd ngudi dung nhap gi
ca. Goi thém ham (read-char) mot 1an nita s& nhan duge s6 10, ing véi
ky tu xuong dong.

HAam read-line doc dong van ban tir vi tri con tro va tra vé chudi ky tu
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tmg v6i dong da duge doc, khong kém theo ky tu xudng dong. Con tro
dugc roi xuong dong tiép theo. Khi hét file, ham tra vé gia tri NIL.

Boan chuong trinh sau day. minh hoa viée sir dung hat ham nay dé doc
dit liéu tir file VIDU6-15.TXT da dugc tao ra tir vi du trong phan lwu dir
li¢u. N6i dung chita trong file, nhu di trinh bay, gém 4 dong:

ABC

write-linc: dong 2
write-line: dong 3
<xudng dong>

Noi dung doan chuong trinh, y nghia va két qua trd vé cha cic bidu
thic nhu sau:

(setq fname "D:/VLISP/VIDU6-15.TXT") ; khai hio tén file va gin

: cho bién fname
(sctq fil (open fname “r™)) s md file dé doc dit liéu
(if fil :néu mo file thanh cong
(progn

(read-char fil) ; 1rd vé 65, img voi ky ne "A” trén dong |
(read-char fil) s trd vé 06, ting voi ky ne "B" trén dong |
(read-char fil) ., 1rd vé 67, img voi ky tie "C* trén dong |
(read-char fil) ; rd vé 10, éing vai k¥ ne hét dong 1
(read-char fil) ; wrd vé 119, imy vai ky te “w” trén dong 2
(rcad-line fil)  ; &rd vé “rite-line: dong 2" (thiéu chit "w")
(read-line i) : 1rd vé "write-line: dong 3" (ddy dii dong)
(read-linc fil)  ; #rd vé NIL (¢hi ¢6 kY tir dong moi)
(read-line fil)  : wra vé NIL (hét file - khong con gi dé doc)

(closc fil) :dong file
) ; két thiic progn
) ; két thite if

* Ham findfile tim xem file hay folder ¢6 t6n tai trong céc dudng
dan khai bdo trong muc Reference ctia AutoCAD hay khong. Ham nay
thudng dugc diing dé kiém tra xem file hay folder ¢6 tén chi dinh da tén
tai hay chua, rat c6 1oi khi sit dung cling ham open da néi & trén. Ci phip
chung ctta ham nay nhu sau:

(findfile fname)
trong d6, fname 1a tén file hoac folder cdn tim. Néu tham s6 nay khong
keém theo dudng dan, ham s& tim trong cic folder khai bdo trong muc
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Reference ciia AutoCAD, nguoc lai ham sé chi tim ki€m trong folder véi
tén da cho. N&u tim thdy file hay folder da chi dinh thi ham findfile s€ tra
vé tén ddy du cta file hay folder cin tim, con néu khong tim thay, ham sé
tra vé NIL. Céac vi du sau day minh hoa diéu dé:

(setqg fname (findfile "vidu2.axe”)) s¢ tim Kiém file ¢ 1én vidu2.oxt trong cic
folder AutoCAD. Khong ¢o file nhu vily nén hiam sé trd vé NIL va gin
gid tri NJL nay cho bién Iname.

(setq frame (findfile "d:vlisplvidu2.axt”)) s& tim file cung € vidu2.uxi,

nhung chi trong folder d:/viisp di chi dinh ma thoi. Do file da 10n tai,
hium tra vé& gid tei "D A\Wlisp\\widu2.ixt” va gin n6 cho bién fname.

Néu folder hién thoi "/AutoCAD 2004" ¢é chia file "abe.lsp”, bicu
thic sau day sé tra vé tén day da cua file nay:
(findfile “abe dsp”) cho két qua "C:\Program FilesNAutoCAD 2004\abc.lsp”

Bdng 6.5. Y nghia cua tham so flag (ham gelfiled)

Bit Flags ' Y nehia

0 | Hién hop thoai tuong ty SavcAs licu chuan cua
. AutoCAD véi muc dich nhap tén file d¢ luu dir liéu

(ding vi ham open. ki¢u "w")

Néu file di t6n 1ai, s¢ xuit hien canh bdo. trdnh bi ghi

de dir licu

Néu bit nay ¢o gia tri 0 s€ xudt hi¢n hop thogi Open

vai e dich nhdp tén file dé doc dit licu (ding voi

hant open, kiéu "r")

Néu nhap tén file chiea ton tat, s¢ xtedt lucn thong bao
nhde nhd.

1 2 Khong su dung

2 - Cho phép nhap tén file khong ¢ phan duéi hoac ¢o
phan dudi khic mac dinh exr da khai bdo trong ham.

Néu bit nay cé gid tri 0, tén file sé duge gan dudt mdc
dinh. Phdn duéi mdc dinh nay sé digc nf dong gan
thém vao néu ngudi ding chita nhdp trong hop File
name cita hop thoat.

e Ham getf iled yéu cau nguol dung nhap tén file qua hop thoai file
ticu chudn ciia AutoCAD va tra vé tén day du cua file. Ci phap chung
ctia ham nay nhu sau:

(getfiled title default ext flags)
trong do,
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title - chudi ky tu, hién thi trén thanh tiéu dé cta hop thoai.

defaulr - chudi ky tu, thé hién tén file mac dinh (c6 thé sir dung chubi
rong (") néu khong muon thé hién tén mac dinh nao ca).

ext - chudi ky tu, thé hién phdn mo rong (phan dubi) coa tén file. Néu
ext duge gdn chudi rong, né duge coi nhu chubi "*" (file c6 phin
tén mo rong bat ky).

flags - s6 nguyén, diéu khién viéc thé hién hop thoai theo mot cich
thicc nhat dinh. Gid tri cha flags ¢6 thé tinh duge thong qua gia tri
cdc bit, twong tu nhu trong ham inirger da trinh bay & phin nhap
dir liu. Y nghia mot s6 bit (khi ¢6 gid tri 1) cho trong bang 6.5.

Vi du, biéu thitc (getfiled "Chon ten file.." "vidu2" "tst” 0) s€ lam bat
hop thoai FileOpen nhu trén hinh 6.5. Néu nhap tén file hodc chon trén
hop thoai, ham ndy s& tra vé tén ddy du (kém duong dan), cdon khong
(chang han, ngudi dung nhan nit Cancel), ham tra vé NIL.

Chon ten file.. KiE3
Look inc | -} MyDoc ol A cxllEE Q] o
_lautolispd —_ISAP2000n

I CD written

__llmage Transfer

_Jlinhtinh

—iMy Pictures|

File pame:  [vidu2 Open
Files of type: |'.tsl v | Cance!

locste |  EindFie..

Hinh 6.5: Sir dung ham getfiled dé nhap tén file

Sau day 1a mot s6 vi du khdac minh hoa viéc nhap dir li¢u va thao tac
vGi file. Ham pis2file yéu cau ngum ding nhap cic diém, két qua sé
duoc luu vao file thanh cdc dong, mbi dong la mot danh sach chira 3 toa
do cdc diém da nhap, ham prs2file2 1a mot bien thé ctia ham nay, moi
dong sé khong phai la danh sich ma la céc toa do diém tuong ung. Ham
file2list thuc hién cong viéc nguoc lai: doc dur licu tir file va chuyén moi
dong thanh mot danh sich con, sau d6 gop tit ca cac danh sach con nay
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thinh mot danh sdch chung. Cac dong trong file dix liéu, néu duge bit dau
bing ky tur chdm phdy (;) s& dugc coi nhu chi thich va bod qua khong dua
vao danh sach.

Vidu 6.16a: Licu tryc tiép di liéu vao file bang lénh print,
(defun pts2file (fname/ p fil fname) ; khai bdo ham ngudi ding

(setq fname "d:/vlisp/vidu6b-16a.1xt”) ; tén file
(setq fil (open fname "w™)) : md file dé huu dit liéu
Gf fil ; néu mda file thanh cong
(progn
(princ "i;; Toa do cac diém ;;:" fil) ; ghi dong tiéu dé vao file
(sctq p {(getpoint \aNhap diém dau: ")) : nhdp diém ddu
{while p ;vong lap
(print p fil) sl true tiép dit lidu viea nhap vao file
(setq p (getpoint p “aNhap diém tiép theo: ")) ; nhdp diém tiép theo
) : nhén Enter (khong nhap gt) dé két thiic
(close fil) ; dong file
)
(prompt “nKhong md duge file...") ; théng bdo néu khong md dugc file
Y, hétif

)y két thite defun

Trong vi du ndy, néu kich chudt dé nhap mot s6 diém trén man hinh
AutoCAD, cic di€ém nay sé duge tra vé nhu mot danh sich chira 3 phan
tir, ing véi cic toa do X, Y va Z cha diém di nhap. File két qua (vidu6-
16a.txt) s€ chira dir li€u ¢ dang nhu sau:

::» Toa 40 cic diém ;;;

(1.0 1.00.0)

(2.5 1.300.0)
(4.0 2.40 0.0)
(5.0 3.800.0)

Néu khong muén cic ddu ngoic don duge lwu vao file, ma chi ¢é cic

s6 thé hién toa do cdc diém, c6 thé sira lai mot s6 1énh trong vi du trén
nhu sau:

Vi du 6.16b: L tricc tiép dit liéu vao file bang lénh print.

(defun pts2file2 (fname / p fil) ; khai béo ham ngudi ding
(setq fname "d:/vlisp/vidub-16b.1xt") ; tén file
(setq (il {open fname “w")) . mo file dé heu dit liéu
(if fil ; néu md file thanh cong
(progn

(princ ";;; Toa do cac diém ;3;" fil)  ; ghi dong tiéu dé vao file
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(sctq p (getpoint "\nNhip diém diu: ")) : nhap diém ddu

(while p svong lap
(print (car p) fil) ;e toa do X diém viva nhdp
{princ {cadr p) fil) JtloaddY
(princ " ") s dawe cach
(princ (last p) fil) toado Z
(setq p (getpoint p “\nNhép diém tiép theo: ")) ; nhdp tiép..
) : nhdn Enter (khong nhap gi) dé’ két thite

(close fil) s dong file

)

(prompt "\nKhong md duge file...") ; thong bdo (néu khong ma dioe file)
) hétif
Y két thiie defun

Khi chay ham ndy va nhdp cdc di¢m, két qua luu trong file vidud-
16b.txt &€ c6 dang nhu sau:
.: Toa do cic diém :;:
1.01.00.0
2.51.300.0

4.02.40 0.0
5.03.30 0.0

Vidu 6.17: Doc dit liéu iy file va chuyen thanh danh sdach.
(defun file2list ( fname / f line linel Ist charl res) ; Ahi bdo ham
(setq f (open fname "r")) : mo file dé doc dit liéu
(if (not ) (progn :
(alert (streat "Khong md duge file " fname  dé doc...™))
{exit)) s néu khéng ma duoe, thodt chiong irinh
) »
(setg res () : tao mot danh sach trang
(while (setq line (read-line 1) . doc cdc dong dit licu trong file
(setqg charl (substr line 1 1)) ldy ky nir dau cia dong vita doc
Gf (/= ":" charl) ki tra xem ¢6 phai la dong clut thich
(progn : néu khong phai, xit Iy tiép
(if (/= "(" charl) : thém ddu “(" néu chia c6 dé tao
: chudi ky te dang danh ydch
(setq line (strcat "(" line}))
Gf (/=")" (substr line (strlen line) 1))
s thém ddu ") néu chica ¢6
(selq linc (streat line ™)")))
(setq Ist (read line)) ; doc dong dit li¢u moi
:va trd vé mot danh sdach
(setg res (append res (list Ist)))
: thém danh sdch Ist vao két qud res
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b)) ; két thire progn va if

) : két thite vong ldp while (khi hét file)
(close f) ; dong file dit liéu -
res s trd két gqud vé

)

Chéng han, néu mudn xir 1y dit liéu trong file vidu6-16b.txt ¢ vi du
trén ¢o thé goi ham nay nhu sau:
(file2list "d:/vlisp/vidu6-16b.txt")
K&t qua tra vé danh sach lién ket sau day:
(1.0 1.00.0) (2.5 1.300.0) (4.02.400.0) (5.0 3.800.0))

6.3.2. Tao cac doi tugng AutoCAD

Véi AutoLISP c6 thé tao cdc d6i tugng AutoCAD (cic doi tugng do
hoa nhu céc doan thing, cung tron,... va cdc doi tugng khdc nhu khdi -
block, i6p - layer,...) théng qua 2 cdch: st dung ham command gui cic
lenh va thong s6 twong ing dé AutoCAD thyc hién, hodc truc ti€p can
thiép vao CSDL AutoCAD dé thém cdc d6i tugng mdi hodc sira déi cac
dai tuong di ton tai.

6.3.2.1. Sut dung ham command va lénh AutoCAD
Cii phdp chung cua ham nay nhu sau:
(command [arguments] ...)

trong d6, arguments 1 céc tham s3 clha ham, gém tén lénh AutoCAD, cac
{ra chon con va dif liéu can nhap nhu khi thyc hién V& trong AutoCAD.
Cic tham s6 nay c6 thé 1a chudi ky tu (String), s6 thyc (Real), s6 nguyén
(Integer), dit li¢u dang diém (Point) hodc nhém ddi tugng (SelectionSet).
Chudi ky tu trang (") dugc hi€u nhu viéc nhap Enter hodc Space, con
ham command khong tham s& s& tuong duong nhu viéc nhin phim Esc dé
thodt cac lénh trong AutoCAD.

Khi gip biéu thiic nay, AutoLISP s& giri t6i AutoCAD va cdc thong 6
s& duge xit 1y 14n luot theo thif ty cia [énh tuong dng. Néu thong sO dua
viio khong thich hop, ham s& xir Iy sai.

Ham command luén tra vé gia tri NIL.

Dé trinh viec lénh goc cha AutoCAD dd bi dinh nghia chong, hay
thém dau cham () vio trude tén lénh dé goi 1énh gdc, con viec thém dau
gach dudi () vao trude tén 1€nh nhiim goi ding lénh & phién ban tiéng
Anh néu AutoCAD dugc cii dat & ngon ngit khdc. Vi du, bi€u thic:
(command "Line” ptl pt2 pt3 "c¢") s khong thuc hién vé 3 canh tam giac
qua 3 dinh pt! pt2 pt3 néu AutoCAD dugec cai dat ban ti€ng Phép (kbi dé
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lénh v& doan thing s€ la Ligne chi khong phai Line) hoic trude dé lénh
Line da dugc dinh nghia chdng qua viéc khai bio him C:Line. D€ biéu
thitc nay ludn thuc hién ding nén dat thém céc tién t6 di ndi trén nhu
sau: (command " _Line” ptl pt2 pt3 " _¢") hodac (command ". Line" ptl
p2pt3 " ¢"). :

Néu khong muén cic 16 nhic cha lénh hién ra trén man hinh
AutoCAD hay dat lai bién hé thong Cmdecho vé gid tri 0. Mot s6 bién hé
thong khdc nhu Osmode (OSnap), Orthomode... gdy danh hudng t6i viéc
thuc thi chuong trinh ciing nén dat lai gia tri thich hop. Viéc 1ay gid tri va
cai dat lai bién hé thong duge thue hién bang cac ham gervar va setvar sé
dugce dé cap ¢ phan sau,

Luu y rang mot s6 1énh AutoCAD khong thé sir dung trong AutoLISP.
Vi du, Iénh Script chay file ddp ban chi dugc phép goi sau cung trong
doan chuong trinh AutoLISP, cdn Iénh Sketch doc dif liéu truc tiép tir thiét
bi Digitizer nén cung khong duoc ding. Ngoai ra néu 1énh AutoCAD lién
quan dén viéc chon d6i tugng (nhu Break hodc Trim) thi viéc chon doi
tuong duge truyén qua danh sach entsel chit khéng phai qua diém nam
trén doi tuong nhu khi thao tic trong AutoCAD. Vi du, doan chuong trinh
sau minh hoa diéu d6:

(command "_.Circle" "5,5" "2") Sveévong tron

(command "_.Linc" "3.5" "7,5" ")y ; védoan thang

(setq ¢l (cntlast)) »chon dot teong viva ve sau cing (doan thang)

(setgpt '(37)) : dinh nghia diém trén doi twong noi sé cdt di

(command "_Trim" el " pt"") : thuec hién viéc Trim doun thang

J(co bién la vong tron)

Nhin chung, day 1a mot céch rat hitu hiéu dé tao cic déi tuong
AutoCAD, nhung yéu cau ngudi lap trinh phai thanh thao véi AutoCAD,
nim chéc trinh tr cdc bude mot [énh AutoCAD thuc hién nhu thé ndo &
phuong an dong 1énh clia né, bao gdm cic lua chon con (néu co) trong 10i
nhac cua lénh, cdc dit liéu cdn nhap,... Vi du, dé vé mot vong trdn, cin
nam dudc cidc yéu td sau:

- Tén lénh AutoCAD : Circle

- Céc 101 nhac ti€p theo: Specify center point for circle or [3PI2PITtr
(tan tan radius)]. Can hiéu y nghia cic 161 nhic nay dé nhap phuong
an dung.

- Cac dir lidéu cén nhap tuong tmg véi phuong dan da chon. Trong vi du
trén, néu chon phuong an mac dinh, dit liéu can nhap la mot diém
(tam vong tron) va mot khoang cich (bdn kinh), con néu mudn ve
vOng tron qua 3 diém, cdn nhap phuong dn 3P va nhap vao 3 diém...

Doan chuong trinh sau day minh hoa cdc luu y nay:
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(setq pt1 (00 0) pt2°(100) pt3'(010) - khai bdo toa do cho 3 diém
bk 10) : gan cho bién bk gid tri 10

(command "_.Circle” ptl bk) ; vé vong tron tdm ptl va ban kinh bk

(command “_.Circte” "3P" ptl pt2 pt3) . vévong tron qua 3 diém

Mot cdch rit thong dung va don gian dé tao cdc doi tuong dé hoa phiic
tap (vi du nhu v& banh rang. truc, & hay don gian hon nhu bulong, dai
&c....) 1a tinh trude cdc diém dac trung hoac khoang cach va goc can thiét,
sau dé dimg ham command v&i cac 1éenh AutoCAD nhu Line, PLine,
Circle.... dé xay dung ddi tugng. Thong thudng, cac diém trén mot doi
tugng phic tap lién két véi nhau qua kich thudc va huong cua cac phan
tir, hay n6i khdc di, ching ¢6 thé tinh dugc néu biét trude céc diém khac.

Viéc tinh toa do cac diém <6 thé thuc hién duge qua cdc ham s hoc
nhu cong, trir, nhan, chia,... va cac ham xir Iy danh sach. Vidu, dé vé mot
Winh thoi ¢6 dinh dudi ciing do ngudi dung nhap tryc ti€p, chiéu dai tryc
ding 1A ¢ vty 56 chieu dai truc ngang va truc ding 1a k ¢6 the thuc hién
thong qua cdc bicu thitc AutoLISP sau:

Vidu 6.18: Vé hinh thoi citng bict toa do mot dinh, do dai truc cho truoc vd
1y 56 dé dai ede truc la k.
.- Nhdp dit lién nguatdung mifc ticp tir AutoCAD
(setq pO (getpoint “aNhap dinh hinh thoi: ")
a (getdist p0 “nNhap chiéun dai truc ding: * ))
(initget 6) - khéng cho phép nhgp $6 0 va s6 am
(setq k (getrcal "“\nNhap ty i€ truc ngang/ truc dung k<l>:")
(if (null k) (setq k 1.OY) ¢ ldy gid tri méc dinh k=1 néu nhdn ngay Enter
(setq b2 (* a k 0.5)) : tinh chiéu dai mra truc ngang
- Tinh cde diém can thiél...
s:rcde diém p0 pl p2 p3 la ede dinh ciia hinh thoi

(setq  xO {car p) : ede toa d cid diém p0 do ngioi ding nhdp
y0 (cadr p0)
z0 (last pO})

(setq y2(+ a y0) s dinh doi dién

p2 (list x0 y2 20))
(setq  yh(+ (Fa0.3) vy ; dinh trai
x1 (- x0 b2)
pl (list x1 yt 20))
(setq X3 (+ x0 b2) s dinh phdi
p3 (list x3 y! 20))
-2V hinh thoi nhu mot diong PLine kin...
{command ", PLine" pO pl p2 p3 % e")
(princ) s g dui im ldng
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R& rang, viéc tinh todn toa do theo ki€u nay khd vit va. Néu phai vé
hinh thoi qua 2 dinh d6i dién bat ky do ngudi ding nhap vi ty s6 chiéu
dai céc truc k thi viéc tinh todn con phitc tap hon nhiéu do phai sir dung
thém cdc ham lugng gidc d€ tinh géc, do 16n céc truc va toa do céc dinh
cua hinh thoi. | '

Ngon ngit AutoLISP cung cip cdc ham hinh hoc d€ phuc vu viéc ndy
gidp cho viéc tinh todn géc, khoang cich va toa do diém don gian di rat
nhiéu. Sau day 1a mot s6 ham nhu vay:

* Ham polar tra vé mot diém, xdc dinh thong qua toa do tuong doi
vdi mot diém khac. Cd phap chung cha ham nhu sau:

(polar pt ang dist)
trong dé (xem hinh minh hoa): di{’m“

pt - mot diém (diém tham chi€u, d6ng HB.¥
vai trO goc toa do tam thdi).

ang - gbc tao bdi dudng ndi cic diém
pt vd diém méi véi truc X clia h¢ X
toa d6 chuin World, do bang "“"’" tham
radian. Luu ¥, chiéu duong cua chiéu pt
gée nguge chiéu kim déng ho.

dist - khoang cdch giita 2 diém.

ang

e Him (distance ptl pt2) tra vé khoing cdch gitra 2 diém pr/ va
pt2. Cic diém nay c6 thé 1a 2D (chia 2 toa do trong mat phang XY) hoac
3D (3 toa do trong khong gian XYZ). Viéc tinh khoang cich gifra hai
dié€m ciing c6 thé thuc hién qua viéc |dy can bic 2 cua tdng binh phuong
clia hiéu cdc 10a do, nhung rd rang 1a ric réi hon nhiéu.

e Ham (angle ptl pt2) trd vé gid tri chia géc tao bdi truc X cua hé
toa d6 hién hanh véi dudng néi cic diém pt/ va pr2. Gid tri goc tra vé 12
radian, trong khoang 0 dén 2m. Cic diém c6 thé 12 2D hodc 3D. Trudng
hop 3D, cdc diém nay duge chi€u xuéng mat phang XY hién hanh.

e Ham (inters ptl pt2 pt3 pt4 [onseg]) tra vé giao di€m cia hai
doan thing ndi cic diém petl-pt2 va pt3-pt4. Néu bo qua tham sO onsey
hoac tham s& nay c6 gid tri khac NIL, ham sé chi tim giao diém thuc su
cha hai doan thang va tra v& NIL néu ching khong cat nhau. Con néu
onseg 13 NIL ham s& tim giao diém ca trén duong kéo dai cha hai doan
thing nay. Cac diém pt/, pt2, pi3 va pi4 trong tham s6 clia ham ¢ thé la
2D hoac 3D. Néu tdt ca ching 12 cic diém 3D, ham s& tim giao diém cia
chiing trong khéng gian, con néu ¢6 it nhét | diém 2D, cdc diém khdc s
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duoc chicu xudng mat phang XY cia hé toa d6 hién hanh (UCS) va tim
giao diém trong mat phang nay. Vi du:
(setq a'(1.0 1.0}b'(9.09.0)) : khai hdo cac diém 2D
(setq ¢ (4.0 1.0)d (4.0 2.0))
(setq intpt (inters ab c d}) ; tim giao diém cta cde dogn ab va cd.
: két qud gan cho bién intpt. Truong hop nay ham ier
;o trd vé NIL va intpt nhan gid tri NIL.
(setq intpt2 (inters a b ¢ d NIL)) ; ham inter s€ tim giao diém cd o

: phdn kéo dai ctia cde doan trén va tim duge giao diém
cdtoa do (4.04.0)

o Ham (osnap pt mode) tra vé diém 3D tir két qua cla viéc truy bt
diém ddc trung trén doi tugng bang Object Snap (OSnap) twong tu nhu
khi sir dung tinh nang nay dé vé trong AutoCAD. Trong ham nay tham s0
pt 12 diém noi sé tim diém OSNAP, con mode la chudi ky thé hién dac
trung ctia OSNAP nhu mid (diém gilta cha ddi tuong), cen (1am doi
tuong), end (diém cudi),... Khi can dua nhiéu dic trung, ciac dic trung
nay can ciach nhau bai d3u phdy (,). K&t qua ham tra vé 1a mot diém néu
truy bt dugc, con néu khéng, ham tra vé NIL. Vi du, bi¢u thic (setq ospt
(osnap '(1 1 0) " _int,_end"}) s€ truy tim giao diém hoidc diém cudi cua
d6i tuong vé trong ving quanh diém ¢6 toa do (1 1 0).

Cin Iuu y mng, viée truy bat duoc hay khong phu thuéc khong nhimng
vio diém truy bit pr mi con vao dé Iém cha ving truy bat, duge xéc lap
qua bién hé¢ théng Aperture cva AutoCAD. Nhin chung viéc truy biit
diém kiéu nay rat it duoc sir dung trong 1ap trinh thi€t k& tu dong do c6
thé tra vé nhimg diém khong mong mudn, nhat la khi sir dung nhiéu dac
trung trong tham s6 mode, hoac khi dugc, khi khong do phu thudc bién
hé théng Aperture. Diéu nay lam chuong trinh chay khong 6n dinh.

Pé minh hoa cho viéc sir dung cic ham nay, dudi day trinh bay doan
chuong trinh vé hinh thoi qua 2 dinh d6i dién do ngudi ding nhap va ty
5O gitta d6 16n cdc truc nhu da trinh bay & trén.

Vi du 6.19: Vé hinh thoi biét 2 dinh doi dién va ty s6 do dai cdc tryc la k.
oo Nhdp dit liéu nguoi' ding triee tiép tix AutoCAD
(serq pO (getpoint "\aNhap dinh hinh thoi: ™)
p2 (getdist p0 "\aNhap dinh d6i dién: " ))
(initget 6) ; khong cho phép nhdp s 0 va s6 am

(setq k (getrcal "\nNhap ty I¢ truc ngang/ truc ding k <I>:"))
(if (nuil k) (setq k 1.0)) ; Iy gid trf mac dinh k=1 néu nhdn ngay Enter

220 Tinh cde diém can thiét...
s ede diém pO pl p2 p3 la cde dinh ctia hinh thoi
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(setq g90 (/ p1 2.0)) ; doi goe 90 do ra radian
(sctq goe (angle pO p2)) ; goc tao bdi hai diém do nguoi ditng nhdp
(setq a (distance pO p2) . tink chiéu dai truc thie nhat
b2 (* a k 0.5)) ; tinh chiéu dai truc thit hai
(setq tam (polar p0) (+ goc g90) (* 0.5 a))y . tink toa do tam hinh thoi
pl (polar tam (+ goc g90) b2)
p3 (polar tam (- goc g90) b2))
oo Ve hinh thoi nhue PLine kin....
(command "._PLinc" p0 pi p2 p3"_¢")
{princ) ceat tud im lang

Vi du 6.20 dudi day gidi thiéu mot s& ham ngudi dung, ¢6 thé sir dung

dé xir 1y diém rat hitu ich.

e Ham (RotatePoint pt base ang) tra vé mot diém sau khi quay diém
pt quanh diém base mot géc ang (tinh bang radian).

e Ham (ScalePoint pt buse scale) tra vé mot diém nam trén dudng
néi cic diém base va pt, cich diém goc hase mot khoang bang tich
khoang cdch hai diém base vi pt voi hé s ty 1€ scale. Vi du, vGy
scale bang 1/2 ham nay s& tra vé diém gitra 2 diém da cho.

e Ham (MirrorPoint pt ptl pi2j tra vé diém doi xfmg cta diém pt
qua dudng thing néi cic diém pll vl pt2 Luu y ring, diém su
duné, v6i cic ham nay 1a cic diém 2D (nam trong mat phang XY
clia hé toa do UCS). C6 thé sira doi thém dé sir dung vai diém 3D.

Vi du 6.20: Mot s6 ham xu Iy diem

. ; rotatepoint
;1 Rotate a point around base with P P
ooan angle in radians /
(defun RotatePoint(pt base ang / dist angl res) v g .o
st (di . = bt
(setq dist (distance base pt) /\/,/ 4
angl (+ ang (angle base pt))) 2,
(sctq res (polar base ang! dist)) ¢
) ;end of RotatePoint base
2 Scale a point from base pt
(defun ScalePoint{pt base scale / dist ang res) S
(setq dist {distance base pt) ,,ﬂ" .
ang {angic base pt)) ST scalepoint
(scale =0.5)

(setq res (polar base ang (* scale dist)))

bas
} s end of ScalePoint 2
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o Mirror a point over a line

_ ) ) mirror
(defun MirrorPoint(pt pt] pt2 / ang res) point .
(setq ang (- (angle pt] pt) (angle ptl pt2)) P
ang (* ang -2.0)) ‘ g N
(setq res (RotatePoint pt ptl ang)) o .
) cend of MirrorPoint ptl P

Mot Tuu y khic lién quan dén sir dung ham command la cic bién hé
théng nhu OSmode, Orthomode.... ¢6 thé anh huong dén viéc cac diém da
cho bi r6i sang vi tri khdc. Vi vay, truée khi chay chuong trinh thudng
can dat lai cdc bién nay vé gid tri 0, sau d6 chiing dugc cai dat lai cdc gid
tri ban ddu, khéi phuc trang thdi trude dé cho ngudi dung. Dé thuce hién
diéu nay ¢6 thé 4p dung cdc ham sau:

e Ham (getvar varname) tra vé gid tri hién thdi cua bién hé thong
varname. Tham s6 varname la chuéi ky tr hodac ky hiéu thé hién bién hé
thong ma AutoCAD quan 1y. Néu tham s varname khong ding, ham tra
vé két qua NIL. Cé thé tham khio Command Reference | System
Variables trong phin tro gitp cua AutoCAD dé biét chi tiét cic bién hé
thong nay. Ham nay dugc sir dung dé tim gid tri hién thoi clia bién hé
théng nao d6, nham muc dich lvu gilr lai va tra lai ching sau khi thuc
hién chuong trinh.

e Ham (setvar varname value) dat lai gia tri cho bi€n hé thong
varname gia tri maéi value, Tham s6 value ¢6 thé 1a gid ri (s6 nguyén, s6
thuc, chudi ky tu,...) hay bic¢u thirc tra vé gid tri thich hop. Néu thinh
cong, ham tra vé gid tri cla tham s6 valie, con khong, vi du, viét sai tén
bién hé théng, ham cho két qua NIL. Luu ¥ ring, khong phai bi€n hé
théng ndo ciing ¢ thé thay doi gid tri cua né. Mot s6 bién hé théng chi
cho phép doc, khong cho phép sura, do vay khong thé dat lai gid tri khdc.
Trong tro gitp Command Reference [ System Variables cic bién nay dugc
ghi chi 1a chi duge doc (read only), kiéu dit liéu (fype) va gid tri mic
dinh (initial value) ctua cdc bién hé théng cling duoc chi ro.

Cac ham con trong vi du dudi day minh hoa viéc doc, luu va khéi phuc
lai mot s bién hé thong hay str dung trong khi v& cdc doi tuong dé hoa
AutoCAD.

Vidu 6.21: Thao tac voi bién hé thong
i VarGetting ()
o Ham nay doc gid tri cac bién hé thong hién hanh nlue ché’
o do OSnap, Ortho, Echo,...
i Két qua tra vé ciia ham la danh sach (list) clitia cdc gid tri nay.



;;3 VarSetting ()

s Ham nay dat cac bién hé thong nhit ché' do OSnap, Ortho, Echo....
2108 O dé tranh sai s6t khi nhap toa do diém, vé cdc doi

s tieomg AutoCAD...

oo Két qud trd vé ciia ham la NIL.

:.; VarResetting (varlist)

s:: Ham nay dat lai cae bién hé thong nhe ché dé OSnap, Ortho.

cor Echo.... vé gia tri ban daun da dwe biow trong danh sach varlist

;oo Két qud trd vé cua ham la NIL.

c2: Cdeh sit dung: Cde ham nay duge thige hién theo thit ng sau:

sii 1. Goi ham VarGetting() dé ldy gid tri cdc bién hé thong va hae vao
0 mét bién nao do

o Vi du sit dung biéu thite: (setq varlist (VarGetting))

::: 2. Goi ham VarSetting() dé ddt cdc bién hé thong vé gid tri ()

0 3. Thee hién cac biéu thice, ham... vé doi neong

::: 4. Goi ham VarResetting(varlist) dé khoi phuc lai cdc bién
o hé thong nhu cii

::; Bdr ddu noi dung cdc ham

(defun VarGetting( / varlist os ortho echo clay cunit cunitmode

cblip cangbase)
; ldy gid tri cdc bién hé thong
(setq os (getvar "osmode”) : ché do OSnap
ortho (getvar "orthomode™) ; ché'do Ortho
ccho (getvar "cmdecho”) ; Command Echo
clay (getvar "clayer”) ; lop hién hanh

cunit (getvar "AUnits") ; 56 do géc

cunitmode (getvar "Unitmode™) kiéw thé hién s6

cblip (getvar "Blipmode™) : Blip ( vét cham trén man hinh}

cangbase (getvar "Angbase™))  : huong mac dinh cua truc X
sgom tat cd vao mot danh sach va la két qud trd vé cua ham
(setq varlist

(list os ortho echo clay cunit cunitmode cblip cangbase))

Yy ket thie ham

(defun VarSetting()
(setvar "osmode” 0)
(setvar "orthomode” 0)
(setvar "cmdecho” 0) ; khong hién cac biéu thitc va két qud trung
: gian trong khi vé, giip chuong trinh chay nhanh hon.
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(setvar "Aunits” 0)
(setvar "Unitmode" 0)
{setvar "Blipmode"” 0)
(setvar “Angbasc" 0)
(princ)

) : két thite ham

(defun VarRescetting(varlist)
(setvar "osmode” (nth 0 varlist))
(setvar "orthomode” (nth | varlist}))
(setvar "emdecho” (nth 2 varlist))
(setvar “clayer” (nth 3 varlist))
(setvar "Aunits” {(nth 4 varlist))
(setvar "Unitmode” (nth 5 varlist))
(setvar "Blipmode” (nth 6 varlist))
(setvar "Angbase” (nth 7 varlist))
{princ)
) s ket thie ham

Mot luru y khdc la ham command cdn gin gid tri dén dong lénh
AutoCAD dé xir 1y. Vi du, dé gui toa do mot diém pt sang AutoCAD c¢6
thé sir dung bicu thdc (command pt). Diéu nay ¢é the duge st dung dé vé
cdc d6i tuong qua cic diém da nhap tr trude hoac tir viée tinh todn bing
cic phan mém Khic va luu san trong file dir liéu.

Boan chuong trinh trong vi du 6.22 minh hoa vi¢c v¢ cac dudng Splme
qua cdc diém doc tir file dir liéu, tao nén cic duong dong mitc nhu thé
hién trong cic bian dd. Cic diém cing mic duge luu trén mot dong dir
lieu trong file vidu6-22.1xt theo ciu tric sau:

5(20.5 7.2)(23.7 7.2) (25.2 9.9) (21.7 12.0) (19.02 9.65)
cmic Z =5, ¢6 5 diém
10(20.53.5)(27.96.1)(25.214.12) (16.4 11.8)
soute Z = 10, 6 4 diém
15(10.93.9) (10.9 12.6) (19.7 18.7) (31.0 18.7) (32.6 10.5) (26.9 [.3)

(16.4 -0.15) e Z=15.¢6 7 diém
20 (9.5 -0.1) (19.8 -5.2) (32.4 0.0) (39.1 9.6) (40.4 19.0) (30.4 25.0)
(16.6 25.0) (8.0 16.6) (6.3 8.4) snnte Z =20, 6 9 diém

Vidu 6.22: Ve cde ditonyg dong nutc
(defun mpline (fname /Ust st z ptn) : dink nghia ham nguoi ding
oo doc dit fiéu tir file. Sit dung ham file2list d@ noi 6 vi du 6.17
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(setq llst (file2{ist fname)) clay dit liéu va dica vao danh sdach

(setgn 0)
(while (setq Ist (nth n llst))
(setq z (car Ist) cAav miee Z
Ist (cdr Is1)) ; com lai la cace diem trén nure da cho
(command "._Spline")
(foreach pt Ist (command pt)) ;e ldn ot cae diém
. :cho 1énh Spline
(command "_¢" """ ) : hoan tat lénh Spline
(command "._Text" (car Ist) ™" "" (rtos 22 2)"") . ghicao do6 Z
(serg n (1+ n)) ;tiep tue sang dong dit li¢u khac
) ; két thiie vong ldap
(princ) crait lui im ldng
) o két thae ham mpline

Két qua khi goi ham nay véi file dit liéu chia céc dong v6i ndi dung
trén 14 cdc dudng cong Spline nhu trén hinh 6.6.

Hinh 6.6. Két qud vi dy 6.22

Cich truyén dif liéu qua ham command nhu minh hoa trong vi du 6.22
td ra rat hitu ich khi thao tic véi cac 1énh vé ¢6 cdu tric dif lidu khong cd
dinh nhu cédc lénh Line, PLine, Spline,... V&i cic lénh niy s6 diém cdn
nhap khong han ché va 1énh chi két thic khi ngudi dung nhin Enter ma
khong nhap gi ca.
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6.3.2.2. Ma doi tuong va tao doi tuong qua CSDL AutoCAD

Mot cach khdc dé tao ddi tuong 13 thém truc tiép cdc ban ghi thé hién
mi cha d6i tuong cdn thiét vao co so dit liéu AutoCAD. Véi phuong phép
nay chuong trinh s€ xir 1y nhanh hon, nhung doi hdi ngudi 1ap trinh phai
nam duoc cich t6 chiic CSDL chita cdc d6i tugng va cach thic thao tac
vdi chung.

Déi tuong vé trong CSDL thuong dudc truy cép qua tén cua ching.
Tén d6i tuong duge AutoCAD dit riéng, tu thay déi méi khi ma ban vé va
déi vai ngudi dung ching khéng mang y nghia gi ¢4, vi vay thuong tén
niay dudc gan qua bién va sau dé cic thao tic dugce thuce hién qua bién
nay. Autol.ISP cung cap cdc ham (entlasr) dé 1dy tén ddi tugng vira v€ sau
cing va ham (entnext fename]) tra vé tén doi tugng lién sau doi tugng
ename trong CSDL. Mudn 18y déi tugng ddu trong CSDL chi can goi ham
(entnext} khong kém theo tham so ename. Ma déi tugng cé tén ename
duoc truy cap qua ham (entger ename). Ching han, néu vé doan thang ndi
hai diém c6 toa do (1,2) va (6,5) trong mit phang XY, sau dé goi lan luot
cic biéu thic AutoLISP sau:

(setq ename (entlast))

; ldy tén doi hegng vita vé gdn cho bién ename
(setq ecode (entget ename))

; Idy ma doi neong nay gdn cho bién ecode

thi két qua bién ename s& nhan gia tri <Entity name: 7ef4feal> , con
bién ecode s€ duge gan gid tri 12 mdt danh sich lién két:

((-1 . <Entity name: 7efdfea(>) (0 . "LINE”) (330 . <Entity name:
I1bbd0c8>) (5 . "6A") (100 . "AcDbEntity") (67 . 0) (410 . "Model")
(8."0") (100 . "AcDbLine”) (10 1.02.00.0) (11 6.05.00.0) (21000
0.0 1.0))

Danh sdch nay thé hién ma dé6i tugng dugc quan 1y trong CSDL (ma
DXF). N6 chita cdc danh sdch con dang Dot-pair hoac nhi€u phdn ti,
trong d6 phin tir ddu goi 12 mi nhém (Group Code) cua ddi tuong, con
thanh phin sau cta Dot-pair hodc cic phan tir con lai 1a cac gid tin img
v6i mi nhém di cho ciia d6i tuong véE. Dé thao tdc truc ti€p véi dit liéu
dang ndy, cdn nam dugc ¥ nghia cia cdc phén tir trong céc danh sach con
clia ma d6i tugng. C6 thé tham khao phdn DXF Reference trong chiic
nang tro gidp truc tuyén (Help) cda AutoCAD dé bi€t them chi tiét ve cdc
mi d6i tuong don (muc /Entities Section) hodc cac doi tugng phirc hop
nhu khéi (muc /Blocks Section) hodc céc loai d6i tugng phi hinh hoc nhu
|6p, huéng nhin, khudng nhin (muc /Tables Section),...
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Phan dau trong danh sdch nay thé hién nhimg tinh chat chung cua déi
twong nhu kiéu d6i tuong (Line, Circle,...), I6p chita doi tugng, mau sac....
Mi nhém chung ciia cic doi tugng do hoa trong CSDL cua AutoCAD
dugc mo ta trong bang 6.6.

Bang 6.6. Md nhom chung

Mda Y nehia
nhom
-1 Tén doi wong (cntity) do AutoCAD tu dat. c¢ip nhat mbi khi mo
file
0 Kic¢u doi tuang dé hoa (entity type)
5 Handle

102 | Bét ddu dinh nghia nhom doi tuong

"{application_name”

102 Két thie dinh nghia nhom
" }"
100 Subclass marker (AcDbEntity)

67 Néu bo qua hodc ¢6 gid tri 0 d6i tugng duge the hicn trén khong
gian mo hinh (Modcl space). N&u bang 1 - thé hién trong khong
gian gidy (Paper space). Gid tri mic dinh [a 0.

410 | Tén layout tab thé hi¢n doi tugng

8 Tén 1gp thé hién doi tuong
6 Tén loai nét vé (linctype) néu khidc BYLAYER. Ngwoc lai. mi

nay s€ bi bo qua. Mac dinh: BYLAYER

62 Mau déi tuong (néu khic BYLAYER). Gid tri 0 tuong ng vai
BYBLOCK. cdn gia tri 256 tmg v6i BYLAYER. Gii tr1 am thé
hién 1dp chita doi tuong nay di bi tit (OFF). Gid tri mac dinh la
BYLAYER.

438 Ty 1¢ co gian nét vé (linetype scale). Gid tri mac dinh: 1.0

60 Khi nang thdy/ khéng thdy doi tuong (tuy chon, khong bt
busc). Gid tri 0 ing véi doi tugng thay ducc, gid tri | - d6i twong
an

92 S6 byte clia hinh inh (tuy chon). Khong ¢6 gid tri mic dinh

310 Cac dong ky tu. Ch'l'l'il dir liéu hinh anh xem trudc (preview) — tuy
chon. Khong ¢6 gid tri mic dinh.
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Phin ti€p theo trong danh sich lién két thé hién cdc dic trumg riéng
cua timg loai d6i tugng (véi doan thing: cdc ma ndy thé hi¢n toa do cic
diém cudi, véi dudng tron - thé hién tam va ban kinh,...). Cic bang 6.7.1
dén 6.7.8 trinh bay ma riéng cho mot s6-d6i tuong d6 hoa thong dung,
dugc dung trong AutoLISP.

bé dé dang hon cho viéc theo ddi ma d6i tugng, nén ghi mdi danh
sach con lén mot dong. Ham ngudi dung c:IstDXF  trong doan chuong
trinh 6 vi du 6.23 nham thuc hién muc dich nay.

Bang 6.7.1. Md nhém doi tuong cung tron (Arc)

Mda Y nehia
nhom

100 Subclass marker (AcDbCircle)

39 Chiéu day lr:rqt (lhick;c.ss) — tuy chon. Mic dinh bang 0
10 Tam (trong hé toa 4o OCS)

40 Ban kinh

100 Subclass marker (AcDbArc)

50 Goc bat dau (start angle), radians vdi AutoLISP hoic ARX
Sl Gée két thiic (end angle)

210 Hudng truot (veelo phap cha mat phang chita doi tugng) - tuy
chon. Mic dinh bing 0, 0, §

Bang 6.7.2. Ma nhém doi tuong duong tron (Circle)

Ma Y nghia
nhom

100 Subclass marker (AcDbCircle)

39 Chiéu day truot (thickness) — tuy chon. Mac dinh bang 0
10 Tam (trong hé toa do OCS)

40 Bdn kinh

100 Subclass marker (AcDbArc)

210 Huﬁﬁg truct {vects phap cua mit phing chira doi tugng) — tuy
chon. Mac dinh bing 0.0, |
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Bdng 6.7.3. Md nhom doi tuong doan thdng (Line)

Ma Y nghia
nhom
100 Subclass marker (AcDbLine)
39 Chicu day truat (thickness) — tuy chon. Mic dinh biang 0
10 Diém dau (trong hé toa d6 WCS)
Véi AutoLISP hoiac ARX: 3t0ado X, Y. Z
11 Dié¢m cusi
210

Hudng truot (vecto phap ctia mit phang chita di tugng) — tuy
chon. Mac dinh bang 0, 0, |

Bdng 6.7.4. M@ nhom doi tuong da tuyén (Polyline)

Md

Y nghia
nhom
100 Subclass marker {AcDb2DPolyline) hodc (AcDb3dPolyline)
10 biém. Toa do X, Y ludn bang 0, Z - cao do (elevation). Hé 10a
d6 OCS vaéi 2Dpolyline, hoiic WCS vdi 3Dpolyline
39 Chiéu day trugt (thickness), mac dinh 0
70 Kiéu bitcode: gia tri 0 = da tuyén ho. 1 = kin. 2 = curve-fit,
4 = spline-fit, 8 = 3Dpolyline, 16 = 3Dpolygon mesh {ludi),
32 = 3D polygon mesh, kin theo phuong N, 64 = polyface
mesh (mat Judn).
Gid trl mac dinh bang 0
40 Chiéu rong dudng tai diém didu doan. Khong sir dung khi dat
ma 43
41 Chiéu rong dudng tai diém cusi doan. Khong st dung khi dat
ma 43
71 S6 diém chia ludi theo phwong M
72 S6 diém chia luéi theo phuong N
73 Mait d6 tron theo phuong M
74 Mat d¢ tron theo phuong N
75 Kiéu tron (bitcode). Gia tri 0 = khéng 1am tron;
5 = thay bang B-spline bac 4;
6 = B-spline bac 3;
. 8 = mat Bezier
210 Huéng trugt (tuy chon). Mac dinh bang 0, 0, 1




Bdng 6.7.5. Md nhém doi tuong da tuyén phing (LWPolyline)

Ma Y nghia
nhon

190 Subclass marker {AcDbPolylinc)

920 SO dinh da tuyén

70 Kiéu: gid tri 0 - da tuyén hd, | - kin. Gid tri mic dinh bing 0

43 Do rong duemg (khi l1a hang s6). Mac dinh bang 0. Khong dung
khi chiéu rong thay déi (ma nhém 40, 41)

38 Cao do Z (elevation), mic dinh biing 0

39 Chiéu day truot (thickness). mac dinh 0

10 Toa d6 dinh da tuyén (trong h¢ 10a 4o OCS)

40 Chiéu rong dudmg tai diém ddu doan. Khong str dung khi dat

ma43

41 Chiéu rong dudng tai diém cudi doan. Khong sir dung khi dat
ma 43

42 Bulge (d0 cong cua doan, gid tri thay déi theo timg doan trong

da tuyén). Mic dinh bang 0 (doan da tuyén thing)

210 Hudng trugt (vecto phip cha mat phiang chira déi tugng) — tuy
chon. Mac dinh bing 0. 0, 1

Bang 6.7.6. Ma nhom doi tuong duong élip (Ellipse)

Ma Y nehia
nhont

100 Subclass marker (AcDbEllipse)

10 Tam (irong hé toa do WCS)

11 Diém cudi truc chinh, do wong d6i véi tam

100 Subclass marker (AcDbArc)

210 Huéng trugt (vecto phap ciia mét phiang chia doi tong) — uy
chon. Mac dinh bang 0, 0, 1

40 Ty 50 do dai truc phu / truc chinh

4] Thong s6 géc ddu cla cung élip. Bing 0 néu vé ca élip

42 Thong s& gbe cudi cia cung élip. Bang 2r néu vé ca élip

Luw y: | Y nghia cdc thong sé ma 41. 42 xem phdn tro giup truc tuyén
dé xem cdach AutoCAD xdy ding mét cung élip nhu thé nao.
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Bdng 6.7.7. Md nhém doi tugng van ban dang khoi (Mtext)

220

Mda Y nehiu
nhon ‘
i 100 Subclass marker (AcDbMiext)

10 Diém chen

40 Chiéu cao chir da dinh

41 Chiéu rong vung vin ban

71 Kiéu can 1¢:
I = Top left; 2 = Top center; 3 =Top nght:
4 = Middle left; 5 =Middle center; 6 = Middle right;
7 = Bottom left; 8 = Bottom center: 9 = Bottom righ

72 Hudng van ban:
I = Tir trdi qua phai
3 = Tir trén xudng
5 = Theo dinh dang (textstyle) mac dinh

I Chudi ky tu
Néu dudi 250 ky tr 1at ca duge ghi trong mét nhém (nhom 1).
N¢&u dai han, chia thanh cic nhém bé hon kém theo mid nhém
3. Trong trudmg hap nay. nhom cudi cing 1 nhom 1 va ludn ¢6
do dai bé hon 250

3 Chudi ky tr (luon ¢6 do dai 250 ky tu)

7 Tén dinh dang (text style)

210 Hudng trugt (tuy chon). Mac dinh bang 0, 0, 1

11 Hudng truc X. thé hién qua diém nam trén truc X (WCS)

42 Chiéu dai dong van ban (bé hon hodc bang gid tri trong ma 41).
Ma nay chi cho phép doc

43 Chiéu cao viing van ban (chi doc)

50 Géc nghiéng dong van ban (radian)

73 Kiéu cich dong trong Mtext:
I = at least (dong cach dong t6i thi€u, tu gian dong khi gap chu

cao hon)

2 = exact (an dinh chinh xdc, khong tu gidn dong)

44 Ty 1¢ gian dong. Gid tri cho phép tir 0.24 dén 4 so véi mac dinh




Bdng 6.7.8. Md nhém d6i tugng van ban dong don (Text)

Ma Y nghia
nhém
100 Subclass marker (AcDbText)
39 Chiéu day trugt (thickness)
10 Piém chen
40 Chiéu cao chir
1 Noi dung dong van ban
50 Géce nghiéng dong van ban (radian)
41 PO gian ngang cia chir, mic dinh bang |
51 Goc nghiéng chir (obligue angle)
7 Tén dinh dang van ban (textstyle)
71 Kicu chit, mac dinh bing 0. Cic gid tri khic ¢6 y nghia sau:
2 = backward: '4 = upsidedown
72 Can dong van ban theo chiu ngang. S0 nguyen, nhan mot
trong cAc gid tri sau:
0 = Can trdi (Left) - gid tri mac dinh:
1 = Cin giira (Center);
2 = Can phai (Right);
3=Align: 4=Middle; 5= Fit.
11 Diém dong hang (wuy chon)
210 Hudng truot (tuy chon). Mic dinh bing 0,0, !
100 Subclass marker (AcDbText)
73 Can dong vin ban theo chiéu doc. Mac dinh = 0 (Baseline).
Cic gid tri khic: | = Bottom; 2 = Middle: 3=Top

Vi du 6.23: In ma DXF doi nfong vica Ve
(defun c:IstDXF (/ cname ecode cnt}

(setq ename (entlast)) - : ldy tén doi teong ve sau ciing
(setq ecode (eniget ename})) : Idy DXF code ciia doi ntgng
(seiq ent 0)
(textpage) - : chuyén sang man hinh text
(princ "\nDXF codes cua doi tuong ve sau cung...”)
(repeat (length ecode) cvong ldp
(print (nth cnt ecode)) - in moi dong mét danh sach con
(setq cnt (1+ cnt))
) ; hét vong lap
(princ) s rar hud im 1dng

)

: két thiic defun
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Két qua doan théing vira vé noi cac diém c6 toa do (1 2) va (6 5) trong
mat phing XY & vi du trén s& duge rinh bay trén man hinh van ban cta
AutoCAD dudi dang sau:

(-1 . <Entity name: 7ef4fea0>)
(0. "LINE™

(330 . <Entity name: 7ef4fcf8>)
(5."6A")

(100 . "AcDbEntity")

(67 .0)

(410 . "Model™)

(8. "0")

(100 . “AcDbLinc™)

(10 1.0 2.0 0.0)

(11 6.0 5.0 0.0)

(210 0.0 0.0 1.0)

Viéc them mot ban ghi vao CSDL AutoCAD (tao ddi tugng mai) duogc
thuc hién qua ham ( entmake [elist]), trong d6 elist 1a danh sach lién két
thé hién ma d6i tugng. Néu thanh cong, ham tra vé gid tri efist, nguoc lai,
néu khong tao duge doi tugng mdi, ham tra vé NIL.

Vi du dudi day tao 16p "MYLAYER" va v& ddi tugng vong tron co
tam tai diém (5.0 7.0 0.0) va bén kinh 1.0 trén 16p vira tao.

Vi du 6.24: Tao doi tiong mai sit dung ma doi tegng

(entmake '(
(0. "CIRCLE") ; loai doi tugng
(8 . "MYLAYER") ; lop (Layer)
(105.07.00.0) ; tdm vong tron
(40.1.0) ) : ban kinh
)

Sau dé, néu sir dung chuong trinh & vi du 6.23, két qua tra vé nhu sau:

(-1 . <Entity name: Tefafeb8>)
(0. "CIRCLE")

(330 . <Entity name: Tefafci8>)
(5. "8F") '

(100 . "AcDbEntity")

(67 .0)

(410 . “Model")

(8 . "MYLAYER")

(100 . "AcDbCircle”™)
(105.07.00.0)

40.1.0)

(2100.00.0 1.0)

222



C6 thé thay ring AutoCAD di tr thém cdc mi nhém chung vao ma
cua d6i tugng vira tao nhu tén déi tugng, mau,... theo gid tri mic dinh.

6.3.3. Sira doi cac doi tuong AutoCAD -
6.3.3.1. Stk dung Entity va SelectionSet truy cap CSDL AutoCAD

Cdc Iénh sira doi trong AutoCAD néi chung c6 lién quan dén viéc
chon dbi tuong hay mot nhém d6i twong trén ban vé. Thong thudng dé
yéu cdu ngudi ding thuc hién viéc ndy AutoCAD dua 18i nhic Sefect
Object(s)... 1én dong lénh command. Trong lap trinh thigt k&, ngudi lap
trinh can phdi truyén dir licu cho 1énh sira d6i mot cdch tu dong, khong
qua thao tac chon tryc tiép, vi vay AutoLISP cung cdp mot dang dir liéu
ki€u nhém chon goi 1a Selection Set hay Pick Set nhu di gidi thiéu & phdn
dau. Dudi day gidi thiéu mot s3 ham thong dung dé thao tic véi kiéu dir
liu nay:

*  (ssgef [sel-method] [pt] [pt2]] [pt-list] [filter-list])
Ham nay dung d€ chon nhém d6i tugng nhu khi thao tic truc tié€p véi
AutoCAD. Cac tham s6 ctia ham nhu sau:
sel-method - chudi ky ty thé hién cdch chon nhém déi tuong. C6 thé sir
dung cic gid tri sau:

"C" - chon theo phuong phdp Crossing Windows. Cic doi tuong
nam trong hodc cdt bién mét ving chit nhat xdc dinh bai céac
dinh d6i dién pt/ va pe2.

"CP" - chon theo Crossing Polygon (da gidc). Cic dinh cia da
gidc cho trong tham sé pi-fist.

“F" - chon theo Fence: cdc ddi tuong cit qua mot dudng gAp khiic,
xac dinh bdi cic dinh trong danh sich pr-fist.

"L" - chon d6i tugng cu6i ciing trong CSDL (d6i tugng vE& sau
cing, nhin thdy dugc).

"P" - chon lai nhém d6i tugng vira chon trudc d6 (Previous) .

"W - chon theo ki€u Windows: chi chon céc d6i tvong nim ot
trong ving chir nhat, xdc dinh bdi cdc diém pr/ va pr2.

"WP" - tuong tu CP, nhung chi chon cic déi tuong nam gon trong
da giac, khong cit bién.

"X" - chon tét ca céc dd6i tugng trong CSDL AutoCAD, bao gom
ca cic d6i twong trén cdc 16p OFF, FROZEN va nim ngodi
vung nhin thdy.

ptl - diém xdc dinh viing s& chon cdc d6i tuong.
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pr2 - diém xdc dinh viing s& chon cic d6i tuong.

pt-list - danh sdch cdc diém, xdc dinh dudng gip khic hoac da gidc
lién quan dén vung chon.

filter-list - danh sdch lién két thé hién viéc chon loai trir. Chi nhimg
doi trong thod man diéu kién trong danh sich ndy méi duoc dura
vao nhom chon.

Dudi day 1a mot s6 vi du vé céch thé hién danh sdch niy trong viéc

chon doi tugng:

Vidu 6.25: Chon nhém doi tugng

Goi ham Két qua

(setq ss1 (ssget Thé hién 101 nhic chung Select Objects... dé
(0. "TEXT"))) ngudi dung chon, nhung chi dua vio nhém

) chon cic doi tugng la van ban Text.

(setq ss1 (ssget "P" Chon cédc d6i tugng la doan thiing Line trong
(0. "LINE"))) nhém daéi tugng da chon trude dé.

)

(sclq ss1 (ssget "W Chon céc d6i twgng nam trong vang chir nhit
ptl pt2 xdc dinh bai cdc dinh ptl va p12, nhung chi dua
‘(8 . "FLOOR9"))) vao két qua cidc doi trong trén 1Gp ¢o tén

) FLOORY.

(setg sst (ssget "X" Chon tat ca cde doi tuong vong tron (Circle)
'((0 . "CIRCLE"))) trong CSDL.,

)

(ssget "X" Chon tat ca cac doi tugng Line duoc vé vai
(0. "LINE™) mau 5 (Xanh - Blue).

(62 .5))) Luu ¥ rang cdc d6i wigng ciing mau ndy nhung

vai dic tinh [a ByLayer hoac ByBlock sé
khong dugc chon.

Néu khong chi 6 phuong phédp chon, AutoLISP s¢ chon déi tuong di
qua diém da chi dinh. Con néu khong c6 tham s6, ham sé hién 10i nhic
Select Object(s)... lén dong 1énh command dé yéu cdu ngudi ding chon
truc ti€p trén ban vé AutoCAD. '

Két qua tra vé cia ham la tén nhém chon néu viéc lua chon thanh
cong, nguge lai, n€u khong chon dugc doi twong nao, ham ssget sé tra vé
gid tri NIL.

o (ssadd [ename [ss]])

Ham nay diing dé thém déi tugng (Entity) vao nhém chon. Néu khong
c6 tham s6, ham s€ tao mdt nhdém roéng. N&u chi ¢ tham s6 ename, ham
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s€ tao nhom déi tuong mdi gom maot thanh phan, nguge lai, néu day du
tham 6. ham s¢& thém ddi tugng ¢d 1€n ename vio nhém ss. Két qua tra
vé cha ham 1a tén nhém chon ss. Cdc tham s& clia ham ¢6 y nghia nhu
sau: ‘
ename - tén doi wrong (entity). C6 thé 1ay tén déi tuong qua céc ham
da trinh bay o muc 3.2.2 hodc qua ham {(ssname sy index) trong
phan nay.
ss - tén nhém dol tuong can thém vao.

Vi du dudi day minh hoa cach sidung ham nay.

Vidu 6.26: Thém doi tieong vao nhom

(se1q ss1 (ssaddy) _ Ao nhom doi nwong mai (rong). gan
o ket qud cho bién ssi

(sety ss2 (ssadd (entlast))) st nhom doi tirong gom phdan e vira
Sve, ket qua pan cho bidn ss2

(ssadd (entlast) ss1) cthénm doi neong viva vé vao nhom ssi

2 Doan cluiong trink s yéu cau ngiedt ding chon nhém dot weong
soova san do cde dot tiemg dd chon dwoe thém vao nhaom ssi:

(sctg ss (ssget)) s chon wham doi tieong, ean ket
it cho bien ss

(setq ind O Cindex
num (sslengh ss) ;3G phan ut trong nhom da chon
)

(repeat num Aap num fan
(setq ent (ssname ss ind)) :fdvién phan ni e ind
{ssadd ent ss1) S thén vao nham ss phean tie trén
(setq ind (I+ ind)) ; phan nf tiép theo trong sy
)

o Ham (ssdel ename ss) lam c6ng viéc nguge lai vo1 ham ssadd.
Cong dung 12 dé loai b6t déi tuong khdi nhém chon (gidng nhu nhap "R
trong khi AutoCAD yéu ciu chon d&i tugng). Néu enante 12 phan tu trong
nhom chon ss thi ham s€ loai khoi nhom ss d6i tegng da chi dinh va tra
vé tén nhom chon ss. Nguoge lai, khi ename khong thuge nhém chon ss
ham tra vé NIL.

e Ham (sslength ss) tra vé s8 nguyén thé hién s6 luong cdc doi
twrong (entity) co trong nhom chon ss. Xem vi du vira trinh bay trén day
dé tham khao cach su dung ham.

e  Ham (ssname ss index) tra vé 1€n déi tuong thi index trong nhém
chon ss. Luu ¥ ring cic doi tugng trong nhém duge ddnh s6 tir O, tac ia
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d6i tuong thir nhat c6 index 1a 0, con d6i tuong c6 index bang (n-1) 1a d6i
trong cudi clng (véi n 1d 86 d6i tuong trong nhdm, tra vé boi ham
sslength). Xem vi du 6.26.

e Ham (ssmemb ename ss) dung dé kiém tra xem ddi tugng nio do
c6 thudc nhém chon hay khong. Néu déi tugng cé tén ename thudéc nhom
chon ss, ham tra vé tén déi tuong ename, con khong, ham sé tra vé NIL.

6.3.3.2. Siza doi cdc doi tuong AutoCAD

Mot ban vé néi chung khong thé thi€u céc thao tic sira chira déi tugng.
AutoCAD cung cdp kha nhiéu Iénh sit dung cho muc dich nay nhu Erase
dé xoda nhém d6i tuong, Copy - sao chép, Rotate - quay, Mirror - 18y doi
xtmg guong, Trim - xod mot phin d6i tuong,... Trong chuong trinh
AutoLISP cic thao tdc sira di ndy ¢6 thé thuc hién tr dong thong qua
cach goi ham command cing v6i cic 1énh nay. Cu phdp va cich sir dung
ham command trong AutoLISP xem chi ti€t phin 6.3.2.1, ¢ day chiluu y
thém 12 cdc lénh sira déi thuong duge dp dung vdi dit liéu kiéu nhém chon
Selection Set.

Cac ham AutoLISP dudi day minh hoa viéc sir dung lénh sira doi cta
AutoCAD véi nhém d6i tugng. Nhém ddi twong méi duge thém vao ban
vé bang cdch 18y d6i ximg, sao chép hoac quay nhém d6i tugng di chon.
Két qua tra vé cia ham 13 nhém déi tugng vira dudc tao ra. Bang cich
nay, ngudi 1ap trinh ¢6 thé quan ly khong nhimg cdc d6i tuong da c6, ma
con quan ly duge cac doi tugng vira tao.

Vi du 6.27: M6t s6 ham thao tdc voi nhom doi titong

: Duci day la 3 ham ding dé thye hién sita doi nhém doi tcong.

: Phdn in dam la tén ham. Cong dung chung cua cdc ham nay dioe mo ta
s van tat o cdae dong chii thich phia dudi.

; (defun ss-mirror (ss pl p2 flag)

- Hant trd vé nhom doi neong mai sau khi lay doi xitng nhom ss da chon
; qua diong thang noi hai diém pl va p2

: Flag: kiéu doi ximg: () - xod bdn goc khi xong: 1 - gist hdn goc

; (defun ss-copy (ss pl p2)

: Ham trd vé nhom dot twong mat hang cach sao chép nhom ss da chon
: tir diém pl dén diém p2.

; (defun ss-rcopy (ss pt ang)

: Ham thige hién viée sao chép tai ché nhém dot tegng ss va quay nhom doi
: titong moi quanh diém pt mét géc ang (do bang dé).
; Tra vé nhom déi tieong nidi.
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(defun ss-mirror (ss p1 p2 flag / ent ss1 num ind flagl)

(if {nul) ss}
(setq ss] NIL)  : néu nhém ss réng (null object), trd vé NIL
(progn : néu ngoc lai, thiee hién ldy doi xiong
(il (= flag 0)
{progn
(command “._Mirror” ss "" pl p2 "y"}
(setlq ss1 ss)
}
(progn
(setq ss! (ssadd))
(selq num (sslength ss))
{sctq ind )
(while (< ind num)
(sctqg ent {ssname ss ind})
(command "._Mirror” ent *" pl p2 flagl)
(ssadd (entlast) ssl)
(setq ind {1+ ind))
) c while

) sif
) ;o progn
) if ss not null
ssl : két qud trd vé
) defun

(defun ss-copy (ss pl p2/ ssl ent num ind)

(if (null ss)
(setq ssh NIL)  ; nés ss rong (null object), trd vé NIL
(progn ; nguoc lai...
(setq ssl (ssadd))
(setq num (sslength ss))
(setq ind 0)
(while (< ind num)
{sety ent (ssname ss ind))
(command "._Copy" ent "" p! p2)
(ssadd (entlast) ss1)
(setq ind (1+ ind))

) ; while
) ; progn
) cif
ssl ; két qud trd vé
) ; defun
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(defun ss-rcopy (ss pt ang / ss! ent num ind)

(if (null ss)
(setq ss] NIL)  : néie ss rong (nudl object). trd vé NIL
(progn Jngoe lai...

(setq ss1 (ssadd))

(setq num (sslength ss))

{setq ind O) '

{(while (< ind num)
{sctq ent (ssnamc sy ind))
(command "._Copy" ent "" pt pt)
(command "._Rotate” (entlast) ™" pt ang)
(ssadd {entlast) ssl)
(setg ind (1+ ind))

) Swhile
) L progn
) if
ss | s két qud trd ve
) s defun

Mot cdch khic dé thay do6i doi tugng la truy cap tryc tiép vao CSDL
AutoCAD, sira doi chiing va cap nhat lai ddi tuong da thay doi.

Céc tinh chit cia doi tuong c6 thé thay doi bang cich thay truc tiép
ma ddi tuong qua ham (entmod elist). sau d6 hinh anh mdéi cua doi tugng
dugc cip nhat lai qua ham (entupd ename). Trong cac ham nay, ¢list la
danh sdch lién két thé hién ma d6i tuong, con ename 1a tén doi tugng can
cap nhat.

Gia sir vira goi lénh AutoLISP sau day (xem vi du 6.24) dé vé vong
tron bdn kinh 1.0, tdm ¢6 toa dé (5.0 7.0 0.0) trén 16p MYLAYER:

(cntmake

( ; bt dau danh sach tien két
(0. "CIRCLE"™) s loai doT teong
(8."MYLAYER") ; 1dp (Laver) chita doi tieong
(105.07.000) S tdmvong tron
(40.1.0) ;ban kinh vong tron

) ket thuie danh sach lién ket

)

sau d6 cin thay doi ban kinh vdng tron vita tao ra thanh 10.0 va doi mau
duong tron (BYLAYER) thanh mau do. D¢ thuc hién diéu nay can truy
cap tdi CSDL, ldy cdc thong tin vé d6i tugng vira vE, thay doi cic thong
6 tuong tng (ban kinh - md 10; tén I6p - ma 62). Luu y rang. md 62
chua ¢6 trong ma nhom déi tugng (do [6p dat mac dinh BYLAYER).
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Vi du 6.28: Sira ddi doi tiong bing entmod va entupt
(setq newrad (cons 40 10.0))  ; bdn kinh moi

(setq newcolor (cons 62 1)) ; mau mai (1 = do)

(setq ent (entlast)) , :ldy tén doi tugng vita vé

(setq ed (entget ent)) ; lay thong tin ma déi tuong

. thay mau mdi va ban kinh moi

(if (setq color (assoc 62 ed)) ; néu da duge ddt mau (ton tai md 62)
(setq ed (subst newcolor color ed }) : thi thay mai
(setq ed (append ed (list newcolor))) : néu khong - thém vao
)

(setq ed (subst newrad (assoc 40 ed) ed))

(entmod ed) . cdp nhat dit liéu

(entupd ent) ; cap nhdt doi neong

Trong vi du nay da sir dung cdc ham thao tic v6i danh sdch: assoc -
tim ki€m va subst - thay thé phan tit trong danh sdch.

Trong thuc t&€, nhiéu khi cin két hop ca 2 phuong phdp sira doi tuong:
qua him command két hop vé6i truy cap CSDL. Vi du sau day yéu cdu
ngudi ding chon nhém déi tuong, sau dé chi dua vao nhém chon céc doi
tugng vong tron va vé thém cdc dudng tdm cho cic vong tron nay.

Vidu 6.29: Thém duong tam cho vong tron
(sety ss {ssget '((0 . "CIRCLE")))) ;yéu cdu nguoi ding chon déi neong
; chi dwa cac duong tron vao nhom

(setq ind O | : index
num (sslength ss)) . 86 phan tt trong nhom da chon
(repeat num ;vong lap xit 1y timg dot neong
(setq ent (ssname ss ind)) ; ldy tén phan nt thiv ind
(setq ecode (cntget ent)) o lay ma déi neong

(setq cen (cdr (assoc 10 ecode))) . ldy tam duong tron
(selq rad (cdr (assoc 40 ecode))) ; ldy ban kinh diong tron
2 v€ 2 duong tam co do dai 1.1 dicomg kinh qua tam vong tron
(setq cl (polar cen 0.0 (* 1.1 rad))
c2 (polar cen pi (* 1.1 rad))
¢3 (polar cen (* pi 0.5) (* 1.1 rad))
c4 (polar cen (* pi 1.5) (* 1.1 rad)))
(command "._Line" cl c2 ")
(command "._Line" ¢3 ¢4 ")
(setq ind (1+ ind))
} ; ket thic vong lap repeat...
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6.4. THIET KE VA PIEU KHIEN HOP THOAI DCL

Mot phuong thire giao ti€p ngudi - mdy khic hay duge sir dung trong
lap trinh 13 hop thoai (Dialog Box). So vdi cich giao tiép truc ti€p trén
dong lenh, hop thoai ¢6 nhiéu wu diém han. DSi voi hop thoai, ngudi su
dung chuong trinh khong nhat thi€t phai nhap s6 liéu tudn ty. Mat Khac
cic dit lidu tieu chudn c6 thé chon thay vi gd tryc ti€p nén tranh dugc sai
s6t va han ch€ nhap sai dif liéu. Mot diéu nira, giao dién hop thoai trong
than thién hon 13 kiéu nhic nhap truc ti€p trén dong Iénh, gidp ngudi
dung thoai mai hon khi si dung.

Hop thoai gdm cdc nit diéu khién, goi la rile. C6 thé tao mot tile phirc
hop (goi 1 subassembly) gdm nhiéu niit, sip xép trong mét dong hoac
cot, bao hodc khong bao boi mot duong vién. Ban than cdc dong va cot
chifa céc tile duoc goi 1a cluster. Céc tile phic hop nay ¢6 thé duge su
dung cho nhiéu hop thoai khac nhau. Vi du, ciac nut OK, Cancel, Help
duoe gom thanh nhém va duge sit dung cho nhiéu hép thoai khdc nhau
trong AutoCAD. Céc subassembly dugc coi nhu mot tile don. Cic tile
trong nhém subassembly duge goi la children.

6.4.1. Thiét ké hop thoai DCL

Hop thoai dugc t8 chic theo cdu tric cay, v6i phan goc la tile véi tén
goi dialog. dinh nghia ban than hép thoai, tiép dén la cdc tile, céc cluster,
subassembly,... Trén hinh 6.7 trinh bay cdu tric cay cua hop thoai nhap
thong s vit 6 canh tiéu chudn. con trén hinh 6.8 13 ban than giao dién cla
hop thoai nay.

Hop thoai dugc dinh nghia qua file van ban ASCII, viét theo ci phép
ctia ngon ngit DCL (Dialog Control Language). File chita dinh nghia céc
tile, cluster, subassembly, cdch xép xép va do 16n cia ching duoge luu
trong file c6 phdn md rong *.DCL. Mot file DCL c6 thé chira nhiéu hop
thoai, cling nhu cdc dinh nghia tile va subassembly khdc nhau. Hop thoai
v cdc tile clia ching dugce diéu khién thong qua cac ham AutoLISP. Ma1
truomg VisualLISP IDE cung cdp tinh nang Tools | Interface tools [
Preview DCL /... 8¢ xem trude két qua hop thoai dang thiét ké.

Mot s6 hru ¥ khi thiét k€ hop thoa:

- Thuadn tién cho ngudi dung:

Vé ngoai chia hop thoai rdt quan trong: néu trinh bay qué nhicu tile
trén mot hop thoai s€ rat Kho cho ngudi sir dung khi thao tic. Mat khéc,
viéc sap x&p cdc tile nén khoa hoc, dé ti€p can, cac tile hay sir dung (vi
du, OK, Cancel...) nén dat & vi Iri thong nhit trong cic hop thoai.



- Théng nhdt voi cdc ieng dung lién quan:

Mot hop thoai trinh bay théng nhédt véi cac hop thoai khdc s& 1am
ngudi sir dung dé chiu hon 13 trinh bay wy y. Vi du, cdc nit OK, Cancel,
Help thudong duge dat phia day hop thoai, néu khic di, ngudi ding s& mat
cong tim kiém xem ching & dau va do vdy, gdy thém nhiing phién todi
khong cén thi€t. Mot céch t6t nhat dé théng nhat hod cich trinh bay 14 sir
dung cdc hop thoai c6 san, sira doi lai ndi dung cho phd hop vé6i yéu ciu
cha minh. Cé thé tham khao céc file dinh nghia hop thoai base.del va
acad.dcl ¢6 san trong folder Supporr cha AntoCAD.

- Su dung ngon ngit ré rang:

Cic van ban kém theo trong hop thoai (tén hop thoai, cic tile, cac
dong chii thich,...) cin thé hién ngén gon, nhung théng tin cin ddy du, 1o
rang va chinh xdc, tranh ding tiéng 16ng hodc viét tit IAm ngudi ding
khong thé hi€u. Mot hinh v& minh hoa céc dit liéu can nhap s& rdt hitu ich
vii €6 thé thay thé cho nhitg cau van dai.

- Han ché nguoi diung nhdp sai dit liéu:

Nhimmg dir liéu tiéu chuan (dudng kinh bulong, modun bdnh ring....)
nén thi€t k& thanh danh sdch (popup_list hoac list_box) dé ngudi diing
chon thay vi gé truc ti€p qua hop text_box. Piéu nay s€ tranh cho ngudi
dung nhap sai thong sd hoic thong s6 phi tiéu chuan. Khi dit liéu khong
dugc phép sira hodc khong can nhip cho trudng hop cu thé nao d6 thi céc
tile twong Gng nay nén tat di dé ngudi dung khong thé truy cap. Khi ¢é
cac gid tri hay dung, it thay do6i hoiac dung chung cho nhiéu bo dit lidu
Khdc nhau thi nén dat gid tri mac dinh cho céc tile trong tng. Viéc nay sé
lam ngudi dung nhap dir liu nhanh hon. M6t cich khic ciing hay duoc
str dung la ldy gid tri cdc tile 0 1an goi hop thoai trude d6 dé dit mic dinh
cho lan goi sau, viéc ndy rdt cé loi khi cén tinh todn, thi€t k€ véi nhidu
phurong an khac nhau.

- Sur dung phim tdt:

DPoi khi ngudi dung khong thich sir dung thiét bi chuodt hodc con chudt
bi hong, khi d6 dé chuong trinh hoat dong binh thudng nén cung cap cho
nguoi ding chifc nang truy cdp céc tile tir ban phim. Thong thuong phim
Tab duoc dung dé di chuyén tir tile nay dén tile khéic, phim Space dé thay
doi gid tri cdc nit kiém (1oggle), phim Enter ding dé nhap cic gi4 trj trén
hdp thoai, con Esc s& bd qua cac gid tri dd nhap va thodt hop thoai. Néu
mudn di chuyén nhanh dén mét tite ndo d6 ma khong cdn ding phim Tab
duyét qua cdc tile khdc, tile nay cdn duoc gan phim tit (goi 1a mnemonic).
Trong vi du trén hinh 6.8, viéc chon hinh chi€u vé vit tiéu chudn dugc thé
hién qua céc niit radio (1) (2) (3) (4) di dugc gén cac phim 14t. Ngudi

231



232

dialog

image_button

row

boxed_column

popup_lis

list_box

edit_box

toggle

toggle

boxed_column

radio_button

radio_button

radio_button

radio_button

toggle

toggle

row

button

bultton

button

Hinh 6.7 Cdu triic cdy cua hop thoai



e S e

NhBp thBng#6. i o

«difon chén i NE cudl

FA®

(4)

Kich e Vi hinh chiéy

M3x05 ~ Q)

Mé ta chi iét ol
M 30 N
$ 355 O (3
Lmin: 12
Lmax: 30 v O 4]
Chigu dai []Chi vé& mia
[C] Ren sudt chigu di vit V& duang tam
Gom nhém céc nét vé [] V& dém vénh

hefis, (98 ) [ kren ) [ Héithem? |

Hinh 6.8: Hop thoai nhap thong sé vit tiéu chudn

dung chi cdn nhan cdc phim 1, 2, 3 hoac 4 trén ban phim dé chon hinh
chi€u tuong tng. Thong thuding phim tit duoc lay tir chir cdi trong tén cuia
tile, néu duoc dat mnemonic chix cii nay s€ dugc gach chan (cdc chir cii
V. K, H trong cic niit Ve, Khong, Hdi thém & vi du trén hinh 6.8).

- Ké thira cdc hop thoai hodc tile:

Nhiéu hop thoai va tile ciing duoc sir dung cho cédc ing dung khic
nhau. D€ thong nhit va tiét kiém thoi gian, file DCL méi ¢6 thé k& thira
cac dinh nghia trong mét file DCL da c6 bing céch tham chi€u dén chiing
thong qua 16i goi @include dclfile, dat trén dau file méi. Néu tén file
tham chi€u dén (dclfile) khong ghi kém dudng din, AutoLISP s& tim né
trude tién trong folder hién hanh, sau dé méi tim trong folder chira file
DCL mdi, con néu kem dudng dan day dii, né chi duge tim trong folder
da dugc chi dinh. Luu y ring, khong thé tham chiéu 6i file acad.dcl, nén
viéc Viét @include "acad.dcl sé 1am xudt hién 16i. Tuy vay, néu muén sir
dung cédc dinh nghia hop thoai trong file acad.dcl, ¢é thé md file nay va
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sao chép phén cin thiét sang file cia minh.

Cii phdp chung khi khai bao mot tile trong hop thoai ¢6 dang sau:
name : iteml [ : item2 ...}

{
attributel = valuel;

attribute2 = value2;
/
trong d6:
iteml . item2,... - tén tile da duogc dinh nghia trudc (do AutoCAD hoac
do ngudi dung tu dinh nghia).
name - tén tile mai.
attributel, attribute2,... cic thudc tinh ctia tile méi. Céc thudc tinh nay
s& b3 sung hoidc sira déi lai thudc tinh da dugc thira hudng tir cic
thudc tinh cii cia cdc tile item/, item2,...
valuel , value2,... - gid tri cua cac thudc tinh.

Céc thudc tinh cia tile méi dugce dat trong cap ddu ngoac {} va sau gla
tri mdi tile cdn c6 ddu chdm phay (;). Tén céc tile chi c6 thé chua chir cii,
s6, ddu gach dudi (underscore) va phal bit ddu bang chir cdi. Khic véi
ngon ngit AutoLISP, trong DCL, tén cdc tile c¢6 phan biét chir hoa va chit
thudmg, ching han BigButton va BigBUTTON Ila khong nhu nhau.

Trén hop thoai & hinh 6.8, nut "Hdi thém 7" dugc dinh nghia nhu sau:

helpl : button {
label="&Hoi them %
key="help";
width=13;
fixed_width=true;
alignment=centered,
} // end help

trong dé:
helpl - tén tile mai.
button - tén tile dugc AutoCAD dinh nghia, v6i 2 thudc tinh dugc dat
trude 12 chidu cao khong thay déi va mac dinh dimg Tab:

button : tile {
fixed_height = true;
is_tab_stop = true;

}
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Cic thudc tinh (attribute) méi do ngudi ding dua thém gém:
label - nhan cua tile (HOi thém ?7)
key - khoa tham chiéu tdi tile (help)
width - chiéu rong tile (13)
fixed-width - chidu rong tile & dinh (true = khong dugc thay doi).
alignment - dong hang (centered = cdn gida).

Hai d&u x6 chéo (//) dung dé dat true cdc chu thich. Cédc ky ty sau 2
ddu nay duoc AutoLISP bd qua khong xir Iy khi chay chuong trinh. Néu
mudn ghi chi thich kiéu infine, cdn thé hién chd thich nhu sau: /* Day la
chi thich... */

Dé tham chiéu 16i tile (dua tile vao trong cluster hoac hop thoai) c6 thé
st dung mot trong céc ci phap sau:

name;

hoéc

: name |
attribute = value;

!
trong d6 name |2 tén tile da dinh nghia. VGi ci phdp thd nhat, tat ca cdc
thudc tinh ciia tile dugc giit nguyén theo dinh nghia, cdn vdi cii phép thit
2. ¢6 thé thém hodc stra di mot s6 thudc tinh cia tile. Cén luu ¥ rang, cd

phap thd 2 chi 4p dung dugc cho tile don, khong ap dung cho nhom
subassembly.

Vi du 6.30 trinh bay noi dung ddy du cua file DCL tuong (ng vdi hop
thoai v& vit tiéu chudn trén hinh 6.8,

Vi du 6.30: Ngon ngit DCL
dcl_settings : default_dcl_settings { audit_level = 3: } / dat mite kiém tra 16i
InputData : dialog { /1 tén hop thoai la InputData
label =" Nhap théng s6 "; /] tiéu dé hop thoai
: image_button { /] nit anh minh hoa
width=35;
aspect_ratio=2.0;
height=12;
color=0;
key="hv_image";
allow_accepl=true;

}
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s row | /I cluster dé gom 2 cot wén 1 dong

: boxed_column| /I cét thit nhat

label="Kich thudc”; /] tiéu dé cua cot nay

: popup_list { /f danh sdch popup chita dudng kinh
key="kichthuoc"; /{ danh nghta ciia vit tiéu chuan
edit_width=10;
}

: list_box {

label="Mé ta chi tiét"; // hop danh sdch thé hién cdc
key="motachitiet": /1 kich thueae khde cua vit dd chon
width=4;
height=6;
}

. edit_box |{
label="Chiéu dai:": Il hop text nhap chiéu dai vit
key="1";
edit_width=10;

!

: toggle |
label="Ren su6t chiéu dai vit": // hop kiém (toggle, checkbox)
value="0"; J{ mdic dinh 6 nay khong diwgce kiém
key="allren"; /] ren chi cdt trén phan ddu vit
!

: toggle |
label="Gom nhém cdc nét vé",
value="1"; I/ mdc dinh 6 nay dige ddanh ddi kiém
key="group”; /| nhédm gom nhom cdc nét vé
}

] 1] két thiie ¢ot thit nhdt

: boxed_column| I sang cot thit 2

label="V& hinh chiu:"; // chon cdch thé hi¢n
: radio_button |

label="(&1)"; /f kiéu I

key="hcc";

fivalue="";

}
- radio_button{

label="(&2)"; // kiéu 2

key="hcd";

value="1";

t
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}

- row{

}

- radio_button|{

label="(&3)"; /f kiéu 3
key="hcbc"
} :

- radio_button|

label="(&4)": /I kiéu 4
key="hchd":

)
< toggle |
label="Chi v& mii"; Jf chi vé it hay toan bo vit
vatlue="0"; /} mdc dinh: khong
key="mu"; I} tite 1o vé toan b vit
\ .
s toggle {
label="V& dudimg tam”; ff co vé duomg tam khong
value="1" f mdc dinh: ¢
key="tam";
}
: toggle |
lubel="Ve dém vénh"; // ¢6 vé dém vénh khong
value="0" Ji mdic dinh: khong
key="dcmvenh";
!
} /1 két thitc ¢dt 2
Jf két thicdong 1
/} sang dong 2
mesysl1; /1 goi cde tile dinh nghta & phan dudt
okl;
cancell;
helpl;

i} két thitc dinh nghia hop thoat InputData

/| Dudi day la cac tile ty dinh nghta
1 mesys1l : niit dnh thé hién [0go chwong trink
i ok] -nut Vé; cancell: nit Khong; helpl: nit Hoi thém ?

mesys11 : imagel

key="mesysl 1"

width=8;

height=2;
fixed_width=true;
color=dialog_background;

)
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okl : button |{
Jabel="&Ve",
key="accept";
width=13;
fixed_width=true;
is_dcfault=true;
alignment=centered:

}

cancell : button {
label="&Khong";
key="cancel";
is_cancel=true;
width=13;
fixed _width=true;
alignment=centered;

}

help! : button {
label="&Hoi1 thém ?";
key="help";
width=13:
fixed_width=true;
alignment=centered;

l

Mic kiém tra 18i dcl_setting : default_dcl_setting {audit level =
value:} gbébm 4 mic 0, 1,2 va 3 dugc dat qua gid tri value & trong file
DCL nhim muc dich kiém tra xem file DCL c6 16i hay thira dong iénh
nao khong. Viéc kiém tra dugc tién hanh khi chuong trinh dugc thyc
hién. Khi thi€t k€ hop thoai nén dit mdc 3, vi sau khi da thuc hién troi
chiy, hiy chuyén vé muc 0.

Phéan tiép theo sau day s€ gi6i thiéu chi ti€t mot 6 tile thong dung
trong ngon ngir DCL va y nghia cdc thugc tinh cha ching.
6.4.2. Cic tile trong DCL va thudc tinh cua ching

AutoCAD dinh nghia san mot so tile, céc tile nay dugc sir dung lam co
s& dé tao céc tile méi hoac céc subassembly. Phdn dinh nghia cua ching
vi cic chi thich cho trong file base.dcl.

Cic tile hoat dong gom:

Button: sir dung tao cdc nit an nhu OK, Cancel,...

image_button: nit anh, thudng dung dé tao cic hinh minh hoa.



edit_box: hép van ban, sir dung dé ngudi ding nhap dit liéu s6,
vin ban,... tir ban phim.

popup _list: danh sdch thu gon, sir dung chon cédc dir liéu theo day
tiéu chudn. Khi kich vao tile nay, cic lua chon s& hién ra.

list_box: hop danh sich. Khédc véi popup_list, hdp danh sich thé
hién tat ca cidc lva chon trong mét hop chit nhat. Néu kich
thude hop khong du chia toan b danh sich, s€ xuét hién
céc thanh truot (scroll bar).

radio_button: nit radio, thudng dung khi ¢6 nhu cau chi chon mot
trong s0 it cdc lura chon cho trude.

toggle: nit kiém (checkbox), sir dung dé danh dau khing dinh
hoic khong véi céic lua chon ¢6 2 kha nang tra 10i - ¢6 hoac
khong.

slider: thanh truot, sir dung khi mudn chon mét s6 nim trong viing
cho trudc.
Cic cluster dung dé gom nhom céc tile bao gom:
dialog: gom cic tile, subassembly, cluster dé tao hop thoai.
row: gom cdc tile thanh hang.

hoxed row: gom céc tile thanh hang va vé dudng vién quanh
nhom tile trong khoi.

column: gom céc tile thanh cot.

boxed column: gom céc tile thanh c6t va vé duong vién quanh
nhém tile trong khoi.

radio_row: gom céc nit radio thanh nh6m theo hang.

boxed_radio_row: gom céc nit radio thanh hang va vé dudng vién
quanh nhdm tile.

radio_column: gom céc niit radio thanh nhém theo cot.

radio_boxed column: gom cic niit radio thanh cot va vé dudng
vién quanh nhorm tile.

Cic tile trang trf dung dé sap xé&p tile, tao hinh minh hoa hoic ghi cha
thich. Céc tile ndy khong nhéan céc tdc dong tir ngudi dung, nghia Ia khi
nhdp chuét vio chiing, khong nhan duge phan tmg gi. Loai nay bao gom:

image: hién thi hinh anh 1&n hop thoai. Khic véi image_button ¢6
thé nhan tdc dong tir ngudi ding nhu mét nit an, image chi
hién hinh anh ma khéng nhan mot 1ac dong nao.
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text: hién thi van ban lén hop thoai. Khdc véi text box dung dé
nhap dir lidu, rext chi hién thi dir liéu.
spacer: binh thuong khoang cich cic cic tile duge tu dong tinh
todn, spacer dung dé thay déi lai khoang cach cic tile theo ¥
nguoi thiét k&€ hop thoal.
Kém theo médi tile 13 cdc thude tinh dic trung cho viéc thé hién chiing
trén hop thoai. Bang 6.8 t6m tat mot s6 thudc tinh thong dung.

Bdng 6.8. Mot s6 thugc tinh thong dung cua tile

Tén thuoc Ap dung cho Kiéu dit liéu va v nghia cua thudc tinh
tinh loai tile
action tat ca cac tile 'Chudi k¥ v thé hién biéu thic AutoLISP sé
hoat dong thue hién khi tile duoc chon.
Khong thé sit dung ham command trong biéu
thic nay.
alignment | 14t ca cic tile Cach dong cdc tile theo chiéu ngang hoac doc

trong nhém cluster.

Vi cluster dang column, cic gid tri gom left
(can trdi, mac dinh), right (can phai),
centered (can giita). Con vdi cluster dang
row, cac gia tri gdm rop (can tir trén xudng),
bottom (dudi 1én) hodc centered (can giira).

color image, Mau nén cta nit anh. Gid tri ¢6 thé 1a s6
image_button | nguyén thé hién mau (1=do, 2=vang,...) hoidc
céc tr khod nhu dialog_foreground (mau vin
‘ban trén hop thoai hién hanh),

dialog background (mau nén hop thoai), red
(d9), blue (xanh duong)....

edit_width | edit_box, Chiéu rong cta cic hop nhap dir lidu (s6
popup_list nguyén hoic s6 thuc thé hién s6 k¥ tr c6 thé
xuat hién trong hop).
height tat cé céc tile S6 thuc hodc s& nguyén thé hién chiéu cao

cua tile (cao bang bao nhiéu ky tw).

is_cancel | button Gia tri gébm mot trong 2 tir khoa: true hoac
false. Mac dinh |a false.

Khi dat gid tri true, viéc nhan phim Esc trén
ban phim s& c6 tic dong tuong duong vai viéc
chon tile nay,

Trong hop thoai chi 1 tile duy nhat dugc dat
thudc tinh nay bang frue.
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Tiép bdng 6.8

Tén thuoc | Ap dung cho Kiéu dit liéu va y nghia ctia thudc tinh

tinh loai tile

is_default | button Gi4 tri gdm mot trong 2 tr khod: true hoac

false. Mic dinh la false.

Khi dat gid tri true, viée nhan phim Enter
trén ban phim s€ c6 tic dong twong duong vdi
viéc chon tile nay.

Trong hop thoai chi ¢6 1 tile duy nhat duge
dat thude tinh nay bang true.

is_cnable | tat ca céc tile Cho phép tile ¢6 thé truy cap hay khong ngay
hoat dong .| khi khéi tao. Gia tri mic dinh e cho phép

truy cap dén tile. Néu muon tile khong duoc
sit dung ngay, hay dat gid tri false. Thudce tinh
nay cé thé thay déi khi chay chuong trinh qua
ham mode_tite coa AutoLISP.

key 14t ca cac tile Chudi ky tu thé hién khod tham chiéu dén
hoat dong tile. Phan biét chit hoa, chif thuong.

Jabel button, toggle, | Chudi k¥ tu thé hié¢n tén nit button, dong vin
text, edit_box, | ban sau dau kiém, nit radio, tiéu dé clia
list_box, nhém chen list_box, pupup_list, hop nhap dit
popup_list, licu edit_box, tiéu dé nhom,...
radio_button, Pé gan phim tét cho cic tile hoat dong, c6 thé
boxed_column, | them dau & viio trudc ky tu thé hién phim tat
boxed_khdc,... | nay.

list | list_box, Pat mac dinh cdc lya chon sé& dugc ding
popup_list trong danh sdch ngay khi khdi tao hop thoai.

Céc lya chon nay cho duéi dang chudi ky ty,
| trong d6 céc phén ti duge cach nhau bdi ky

ty dong mdi "\n".

Vidu: list = "Red\nBlue\nGreen”

mnemonic | tat ca céc tile Pit phim tit cho tile. Gid tri cia thudc tinb

hoat dong nay 12 chudi, thé hién ky tu phim tat. Ky tu
nay cAn thudc mot trong céc ky w trong label
(tén) cia tile. Phim tit ciing c6 thé dugc dat
luon bing thudc tinh label da néi ¢ irén.

value text va cdc tile | Chudi ky ti thé hién gia tri dat ban dau cho
hoat dong (trir | tile (khi khdi tao). Gid tri nay ¢6 thé thay déi
button va khi chay chuong trinh qua ham set_tile cia
image_button) | AutoLISP.

width tat ca cdc tile S6 thuc hodc s6 nguyén thé hién chiéu rong

cha tile (do bang s luong cic ky ).
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6.4.3. Diéu khién hop thoai bang AutoLISP

Hop thoai viét bang ngon ngir DCL dwoc diéu khién bang AutoLISP,
Céc ham AutoLISP cho phép diéu khién viéc nap, hién, déng,... hop thoai
tong thé, ciing nhu khé nang diéu khién céc tile riéng 1é va lay dir liéu da
nhap trén hop thoai. '

Gia si noi dung trong vi du 6.30 trén day dugc luu vao file vidu6-
30.dcl. D€ sir dung hop thoai nay trong chuong trinh AutoLISP can thuc
hién cdc budce sau:

I. St dung ham (load_dialog tén_file dcl) dé nap file DCL vio bd
nhé. Vi du, sir dung biéu thitc AutoLISP sau day:
(setq dcl_id (load_dialog "vidu6-30.dcl”"))

Ham nay s€ tra vé s hi¢u file DCL, s6 hiéu nay duoc gan cho bién
del_id. Néu khong thanh cong ham tra vé s6 am. Bién nay duoc s dung
cho cdc thao tac tiép theo.

2. Goi ham new_dialog vé6i cic tham sO tén hop thoai mudn hién ra va
s6 hi¢éu DCL vira nhan duoc trong ham trén:

(new_dialog "InputData" dcl_id)

Néu thanh cong, ham tra vé gia tri T, nguoc lai ham tra vé NIL.

3. Khdi tao hop thoai bang viéc dat cic thong s6 ban ddu cho cic tile,
danh sdch, hinh dnh,... qua cdc ham xir Iy tile $& dugc trinh bay ¢ cuéi
phén nay.

4. Goi ham start_dialog giri cdc diéu khién va 1am hién hop thoai trén

man hinh AutoCAD cho ngudi dung:
(start_dialog)

Ham nay s€ hoat dong cho dén khi ngudi ding chon mét tile (thudng
la. mét button) da dugc gin biéu thitc AutoLISP cé chda ham
done_dialog. Ham start_dialog trd vé gid tri status trong biéu thitc goi
ham done_dialog, con néu bd qua tham s& status, ham tra vé 1 khi nguoi
dung chon tilc dugc gin is_default bang true, tra vé 0 khi chon tile c6
is_cancel 1a true.

5. Got ham unload_dialog dé giai phéng hop thoai khoi bo nhd sau
khi sir dung:
(unload dialog Hcl_id)

Ham nay dugc diing khi mudn tiét kiém bo nhé hoac khi ¢6 nhu ciu
dinh nghia lai hop thoai tir mot file DCL khdc. Tham s6 del_id 1a $6 hiéu
nhan dugc tir ham load_dialog. Ham luén tra vé gid tri NIL.
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Cin lvu y ring trong khi hop thoai dang c6 hi¢u luc, nghia la khi ham
start_dialog dang hoat dong, AutoLISP khong cho phép goi cdc ham lién
quan dén nhdp xudt dir liu trén dong Iénh command. Vi du, cac ham
pring, print, prinl, getint,... $¢ khong thuc hién khi hop thoai dang ma.

Ham done_dialog c6 tic dung déng hop thoai. Cd phdp chung cuia

ham nay nhu sau:
(done_dialog [status])

trong dé s6 nguyén duong status la gid tri mudn tra vé ciua ham
start_dialog. Cac gid tri 0, 1 duge ding mac dinh khi ngudi dung chon
Cancel hoiac OK. Cic gid tri khdc do ngudi ding tu dat nham muc dich
riéng trong chuong trinh AutoLISP.

Ham tra vé toa d6 2D cia diém goc hdp thoai trén man hinh
AutoCAD.

Luu ¥ ring ham ndy chi cé thé goi dugc trong biéu thic lién quan t6i
viéc chon tile (sir dung nhu tham s6 cia ham action_tile).

Nhu di trinh biy & phin trén, qua nhiéu tile trén mot hop thoai s€ 1am
ngu’bl dung khé dinh hudng nén chuong trinh s&€ mach lac hon néu thiét
k€ cdc hop thoai nhiéu cdp. Vi du, trong hop thoai diung dé nhép dit liéu
vé ban v& chi tiét banh vit, ngoai cdc thong s6 chinh lién quan dén chi tiét
cdn v&, con can thém céc th(‘)ng tin 0 phian khung tén (ngudi vé, thiét k&,
kiém, duyét...) Viéc nhédp cic théng s6 nay nén trinh bay trén mot hop
thoai riéng, lién két véi mét tile nao do (ching han, c6 tén "Khung tén"
voi key khungten") trong hop thoai chinh. Khi cén thay déi cic thong s6
nay, ngudi dung sé€ chon tile tuong ¥ng, lam xudt hién hop thoai con va
sau khi nhap xong s& quay lai hop thoai chinh. Cich don gidn nhat {a lap
mot ham con (vi du, véi tén "goi_khungten”) chia cdc ham tuong Ung
theo 5 budc di trinh bay cho hop thoai con, sau d6, & phan hdp thoai
chinh, viéc goi hép thoai con thuc hién qua ham action_tile nhu sau:

"o

(action_tile "khungten" "(goi_khungten)”)

Phan duéi day gidi thiéu chi ti€t ham action_tile vd mét s6 ham thao
tac vdai tile trong hdp thoai DCL:

e Ham action_tile gin céc biéu thiic can thi€t khi ngudi ding chon
mot tile nao dé trong hop thoai. Cii phdp chung cia ham nhu sau:

(action_tile key action-expr)
trong doé:

key - khoé tham chiéu dé'n tile trén hép thoai {chudi ky tu dugc dinh
nghia trong phdn thudc tinh cia tile trong ngoén ngit DCL).
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action-expr - chudi ky tu thé hién céc tdc vu xay ra khi ngudi diung lua
chon tile nay.

Chéing han, v&i hép thoai DCL trén vi du 6.30, biéu thitc (action_tile
"kichthuoc” "(setq size $value)”) s& tra vé€ $& chudi ky tu thé hién thit
phan tr dd chon trong hop popup_list khi ngudi ding tdc dong vao tile
nay. Gid tri nay duge gin cho bién size. Thir tu cdc phan tir trong danh
sach dugc danh s6 tir 0, vi viy néu ngudi dung chon phin tir diu tién
trong danh sach, bién size s& nhan gid tri 12 chudi ky tu "0". Con biéu
thite (action tile "1" "(setq chieudai (atof (get_tife \"IN")))") s& thuc hién
viéc doc gid tri trong hop edit_box do nguoi dung vita nhap (ham
get_tile), sau d6 chuyén sang s6 thuc va gdn gid tri thu duge cho bién
chieudai. Luu y rang tham s6 action_expr 12 mét chudi ky ty, do vay, khi
can thuc hién nhiéu tdc vu véi mot tile, néu viét chung thanh moét chudi sé
rit kho xem vi cé thé sé phdi thém rat nhiéu cdc ky tuv x6 chéo (\ ) vio
trudc cdc ddu ngoic kép (") dé thé hién ching. Trong trudng hop nhu vay,
viéc tao ra mot ham con s& lam cho biéu thitc sdng stia 1én rat nhiéu.
Trong vi du 6.31, khi ngudi dung di chon kich thudc vit, cidc thong s6
khic cdn duoc tra bang va cap nhat lai trén tile motachitiet. Cin nhiéu
biéu thitc dé thuc hién viéc ndy, ching dugc gom lai trong ham con
vit::trasolieu vi dua 131 goi ham vio biéu thitc thé hién tic vu.

Biéu thitc $value duge goi 1a call-back. Cic call-back hay dugc diing
gom $key - tra vé gia tri thudc tinh key cua tile da chon, va $value, nhu
da trinh bay trong vi du trén, trd vé€ gid tri cha tile. Gid tri tra vé nay la
chudi ky wr, ¥ nghia ciia chiing tuy thudc loai tile: véi edit_box, chudi nay
thé hién ndt dung trong hop text_box, véi toogle, gia tri tra vé 1a "0" hoac
"1, tuy theo tile nay duge kiém hay khong, cdn vdéi list_box hodc
popup_list, néu ngudi dung da chon I phdn tir, s€ trd vé thit tu cia nd
("0", "1",...). con néu khong chon phdn tir ndo, $value tra vé gia tri NIL.

o Dt lai gid tri cho tile hodc ddc tinh enable (cho phép hay khong
cho phép chon tile) dugc thuc hién théng qua cic ham sef tile va
mode_tile. Cic dic tinh ndy cia tile trén hop thoai cé thé duge dat trude
ngay khi thiét k€ thong qua cdc thuoc tinh value hoic is enable di ndi &
phin trén. Cic ham néi & phan nay thyc hién cong viéc tuong tu khi
chuong trinh dang lam viéc.

+ Ham mode_tile c6 ci phap chung nhu sau:

(mode_tile key mode)

trong do:
key - khod tham chiéu téi tile mudn thay doi dic tinh.
mode - s6 nguyén, thé hién dic tinh mdi cla tile.
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Y nghia ciia gid tri mode nhu sau:

0 cho phép chon tile (is_enable = true).

1 khong cho phép chon tile (tile bi m& di trén hop thoai).

2 dat focus tdi tile nay (womg tu nhu khi ding Tab dé di
chuyén dén né).

3 chon ndi dung van ban trong hop edit_box.

4 bat / tat hinh anh trén tile (image, image_button).

Ham mode_tile ludn tra vé gid tri NIL.

+ Ham set_tile ¢6 ci phiap chung nhu sau:
(set_tile key value)
trong do:
key - khoa tham chiéu t6i tile mudn thay déi dac tinh.
valie - chudi ky tu, thé hién gid tri méi cua tile.
Ham tra vé gid tri value vira dat lai cho tile.

Thong thudng ham ndy hay duge st dung dé€ dua cic két qua tinh todn
Ién trén hop thoai. Vi du, khi biét cic thong s6 chinh cta banh vit nhu
modun, s6 ring, hé s6 dich chinh, dudng kinh truc, qua d6 tinh todn duge
céc thong s& khdc nhu cic dudng kinh, thong s6 mayo,.. . va dua 1én hop

thoai dé ngudi ding tham khéo, néu can thi€t thi sira dou trude khi thue
hién vé chi tiét.

o Ldy gid tri hién thoi cua tile duogc thuc hién qua ham get_tile v6i
cu phap chung nhu sau:

(get_tile key)
v6i key la khod tham chi€u 18i tile. Luu y phan biét chir hoa va chir
thudng.

Gia tri tra vé cha ham 13 mot chudi ky tu thé hién gid tri hién thai cla
tile turong ng.

e Cadc thao tdc vdi danh sdach trong pupup_list va list box duoc
thuc hién qua cic ham start_list, add list va end_list. Cic thao tic nay
fuon bit ddu bing ham start_list va két thic bang end_list.

+ Ham (start_list key [operation [index]]) thuc hién viéc tao mdi,
thém hodc sira déi danh sdch, trong dé key 1a khod tham chiéu tdi tile
(list_box hoac popup_list), operation nhan mét trong cac gid tri 1, 2 hoac
3 biéu thi muc dich sir dung him, con index 1a mot s6 nguyén, chi duoc
sir dung khi cin thay déi danh sdch, thé hién thanh phan thit méy trong
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danh sdch cén thay déi. S th tr cac thanh phén trong danh sich duoc
bt ddu tir 0.

Y nghia cia tham s6 operation nhu sau:

I thay do6i n6i dung danh sich.
2 thém thanh phdn mdéi vao danh séch.
3 tao danh sach méi (mac dinh).

Néu danh sach da t6n tai, khi tham s6 operation duge gan gid tri 3
(hodc bo qua), ham sé thuc hién viéc xod danh sich cii v tao mdai danh
sdch bang viéc thém cic thanh phan qua ham add _list. Ham start list tra
vé tén danh sdch tham chiéu 16i.

+ Ham (add list elem) s& thém hoic thay d6i mét thanh phén trong
danh sdch tra vé bdi ham start_list, trong d6 tham s6 elem |12 chudi ky tu
thé hién thanh phin méi ctia danh sdch. Néu cong viéc thanh cong, ham
tra vé chudi ky tu vira thém vao, con khong, ham tra vé NIL.

+ Ham (end_list) két thic cic thao tic v&i danh sich popup_list hoac
list_box.

Sau ddy la mot so vi du:

s dy ede phan ni trong danh sdch AwtoLISP va dia vao danh sdch

o popup _List hoge list_box ¢é key la " longlist”

(setq Mist (list “first line” "second line" "third line"))

(start_list "longlist™) ¢ tao danh sach maoi longlist
(mapcar "add_list list) s hode (foreach sir Hist (add list str))
(end_list) ; hoan tat cong viée

v dogn ma sau ddy thay thé thanh phan "second line” trong dunh
;o0 sdach thanh "2nd tine”
(start_list "longlist" 1 1) ; thay doi danh sdch
(add_list "2nd line")
(end_list)
;10 thém vdo cudi danh sdch 2 thanh phén mai "line 4" va "line 5"
(start_list "longlist" 2) ; thay dé6i danh sdch
(add_list "line 4™)
(add_list "line 5")
(end_list)

* Thao tdc vdi cdc tile dnh (image, image button) dugc thuc hién
gua cac ham sau day: | :

+ Ham (start_image key) bat diu cic thao tic tile ¢6 thudc tinh key da
chi dinh. Sau d6 dé thuc hién viéc chén anh vao tile, cén goi tiép mot
trong cac ham vector_image, fill image hoac slide_image. Két thiic cic
thao tdc nay bang ham (end image).
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+ Ham ¢( vector_image x| yl x2 y2 color) vé mét doan théng 1€n tile.
Céc tham s6 ctia ham c6 ¥ nghia nhu sau:
x1, yl: toa d¢ cta diém ddu doan thing
X2, y2: toa d6 di€m cudi doan thing
color: mau doan thing cdn vé
D€ xdc dinh toa do cic di€m cdn bigt kich thudc cia tile. Toa do (0,0)
ing v&i géc trdi trén cha tile. Toa d6 X, Y géc d6i dién ciia tile cho boi
cdc ham (dimx_tile key) va (dimy tile key).
Mau ctia doan thing I3 mét s6 nguyén, tuong ng v6i s& hiéu mau
trong AutoCAD (1 = do, 2 = vang...) hoac cic gIa tri sau:
-2 (BGLCOLOR) - mau man hinh AutoCAD hién hanh
-5 (DBGLCOLOR) - mau nén hop thoai hién hanh
-16 (DFGLCOLOR) - mau vin bén trén hop thoai hién hanh
-18  (LINELCOLOR) - miw dudng vién hop thoai hién hanh

Vi duy, v& cic dudng chéo. mau do qua cic dinh cda tile "vecimage":
(selq color |
w (dimx_tile "vecimage”)
h (dimy _tile "vecimage”)
)
(start_image "vecimage”)
(vector_image 0 0 wh color)
(vector_image 0 h w 0 color)
(end_image)

+ Ham (fill_image xI yl width height color) t6 mau cé s6 hiéu
color 1én mot viing chir nhat cia tile, x4c dinh bdi toa d6 géc tréi trén cia
vung (x/, y!) va do I6n (width - chiéu ngang, height - chiéu cao).

Vi du, t6 mau xanh cho toan b tile “fillimage":
(setq color | '
w (dimx_tile “fillimage")
h (dimy_tile “fillimage")
)
(start_image "fillimage™)
(fill_image 0 0 w h color)
(end_image)

+ Ham (slide_image xI yI width height sldname) gin anh slide
vao moét viing cia tile. Viing nay duoc xac dinh nhu véi ham Sill_image.
Tham s sldname 1a chudi ky ty, thé hién t@n file slide. N&u anh slide



duge hru trong file thu vién anh (*.slb), sldname dugc cho dudi dang
libname(stdname).

File anh slide (c6 phdn m& rong "*.sld") dugc tao ra tir cdc hinh anh
trén viing 1am viéc cha man hinh AutoCAD qua lénh MSLIDE. Con file
thu vién anh (c6 phin md rong (*.sib) duge tao ra tr chuong trinh ng
dung (DOS) SLIDELIB.EXE c6 trong folder géc clia AutoCAD theo trinh
tyr sau:

- Sir dung mot trinh soan thao vin ban ASCIT soan tén céc file sid cin
dua vao thu vién. Noi dung file ndy ¢6 dang:

entrance.sld
hall.sld
stairs.sld
study.sld
balcony.sld

- Luu ndi dung soan thao vao file v&i phin md rong (.txt), vi du,
"home.txt".

- Chuyén sang moi trudng DOS, chuyén tdi folder goc clia AutoCAD.

- G6 lénh "SLIDELIB slbhome < home.txt" va nhan Enter dé tao file
thu vién anh vadi tén "slbhome.slb”.

Cué6i cuing, doan chuong trinh 16ng hop sau day thuc hién céc thao tac
véi hop thoai trong vi du 6.30 (hinh 6.8).

Vi du 6.31: Diéu khién hop thoai DCL
(setq del_id (load_dialog "vidu6-30.dcl™))
Gf (< del_id 0) (cxiv)) ; nén khong nap duoc file thi ditng clutong trinh
(if (not (new_dialog "InputData” my_dc!)) (exit)) : néu khéng nap dicoc
- hop thoai thi thoat cinrong trinh, con
: néu thanh cong, sé tiép we...
(start_ima "hv_image" "vits”) [ hién anh minh hoa
(start_ima "mesysl 1" "“mesys”) ; hién logo
(sctq CHC 2) ; gan gia tri 2 (hea chon mac dinh) cho
: bién CHC {(chon hinh chiéu}
(action_tile "hebe” “(setq CHC 1) : néu chon kicu 3. CHC = 11
(mode_tile \"demvenh\" 1) : lam mat hiéu hite cde tile
{mode_tile \"mu\" 1) :dém vénh, mii, ren suot.
(mode_tile \allren\" 1))
(action_tile "hebd” "(setq CHC 12) : néu chon kicu4, CHC = 12
- (mode_tile \"demvenh\" 1) ; fam mat hiéu ligc cac tile
{mode_tile \"mu\" 1) ; dém vénh, mil, ren suot.
(mode_tile \"allrem\" 1))
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(action_tile "hed" "(setq CHC 2) ; néu chon kiéu 2. CHC = 2

(mode_tile \"demvenh\" 0) ; cho phép cdc tile dém vénh,
(mode_tile \"mu\" 0) ; miii, ren suét hoat dony.
(mode_tile \"allren\" 0)")

(action_tile "hec" "(setq CHC 1)~ | néu chon kiéu 1, CHC = 1
{mode_tile \"demvenh\" 0) : cho phép cac tile dém vénh,
(mode_tile \"mu\" 0) : mit, ren suot hoat dong.

(mode_tile \"allren\" 0)")
;2 néu tde dong vao cde tile Chi vé mi, Vé dicomg tam,... thi cap nhat
sogid tri trang thdi ciia tile, sau dé doi sang s nguyén va gan cho cac
;o bién twomg ting
(action_tile "mu" "(sctq mu (atoi (get_tile \"'mu\"}))")
(action_tile "tam" "(setq tam (atoi (get_tile \"tam\")))")
(action_tile “allren" “(setq allren (atoi (get_tile \"allren\")))")
(action_tile "demvenh” “(setq demvenh (atoi (get_tile \"demvenh\")))")
(action_tile "group” “(sctq group (atoi (get_tile \"group\")))")
:; néu tde dong vao tile Chiéu dai... thi cdp nhdr gid tri viva nhap
(action_tile "1" "(setq chieudai (atof (get_tile \"\")))")
;7 goi ham vit:kichthuoc dé' ldy cdc kich thude vit va tao danh sdch
:; chita cde kich thude vit tiéu chudn. Danh sach nay sé ditoe ding cho
:r popup_list "kichthuoc”. Noi dung ham xem & phan sau.
(vit::kichthuoc)
(setq size "0") : khdi tao M3 nhw gid tri chon mdc dinh...
. gdn cho bién size gia tri "0" - thanh
: phan dau cita popup list

(vit::trasolieu size) ; goi ham tra cdc so'liéu khdccia vit

©;va hién lén trén hop list_box Mo 1d chi tiét...
:: néu tdac dong vao popup_list "kichthuoc”, cdap nhat lai bién size va
Jtra lai cde soé'lien khde cia vit...
(action_tile "kichthuoc

(selq size $value) (vit::trasolieu size)™” )

;. néu nguoi ding chon cdc tile Vé, Khong, Hoi thém...

" "(done_dialog) (vit::ve)") | thodt hop thoai va
; got ham vé

(action_tile "cancel” "(setq CHC 0) (done_dialog)") ; thodt hop thoai

(action_tile "help” ™

(action_tile "accept

(itsme)") [ goi ham itsme
(start_dialog) ; hién hop thoai
(unload_dialog dcl_id) : gidi phéng file DCL khoi bo nha
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2 Cde ham khde...

(defun vit::kichthuoc( / alist)
:: md file clita dit liéu vit (vitl dat), doc cae dong dit liéu
ci tgo danh sdch va lav thanh phan déau tqo danh sach popup
(setq (findfile “vith.dat™)) =, tim xem file ¢6 1on 1gi
(if £l
(progn
(setq mlist (mk_list f1) : doc dit liu va 1go danh sach
alist (mk_key_list mlist 0)
)
)
y -
; dwa cdc phdn tit trong danh sach alist vao popup
(start_list "kichthuoc")
(mapcar ‘add_Jist alist)
(end _list)
) : két thite ham vit::kichthuoc

(defun vit::trasolieu (size / alist num d s tt Imin Imax <1 ¢2c3cdchH)
s truy cdp ton bdn ghi s6'liéu vit ¢6 dieong kinh da dinh
(setq num (atoi size)
alist (nth num mlist))

o tra cde thong so...
(sctq d (nth | alist) ; dwong kinh dang nghia

s (nth 2 alist) ; kich thicoe S (¢ 1€)

tt (nth S alist) . huoc

Imin (nth 6 alist) : chiéu dai 161 thiéu
imax (nth 7 alist) :chiéu dai to1 da
) :

s+ chuyén cde kich thude sang chudi ky it
(setq cl (strcat "M " (rtosd 2 1))
(setq c2 (strcat "s " (rtos s 2 1))
(setq c4 (strcat "Lmin: " (rtos Imin 2 0)))
(setq ¢S5 (strcat "Lmax: " (rtos Imax 2 0))
(setq c3 (strcat "t " (rtos 1 2 1)))
:; dita vao danh sdch cho list_box
(start_list "motachitiet”)
(add_list c!)
{add_list c2)
(add_list c4)
(add_list c5)
(add_list c3)
{end_list)

) :r két thitc ham vit: :trasolicu



6.5. LIEN KET VO1 CAC CHUONG TRINH KHAC

Nhuoc diém ctia ngon ngit AutoLISP 1a céch thifc t6 chifc chuong trinh
Iong léo va cdch viét md lénh tuong doi phic tap. Vi vay, néu dung
AutoLISP viél cdc chuong trinh tinh todn Ién s€ rat khé va mét nhiéu thoi
gian. MOt giai phdp khic phuc la viét chuong trinh tinh todn trén ngdn
ngir khic, luu két qua vao file va truyén két qua nay qua AutoLISP dé thé
hién ban vé.

Tit AutoLISP ¢6 thé goi mét chuong trinh thuc thi (da dich) qua ham
startapp v6i ci phap chung nhu sau:

(startapp appcmd [file])
trong 46, appemd - tén chuong trinh tmg dung can thyc hién.
file - tén file cin md bdi chuong trinh appemd (n€u co).

Vi du, dé xem néi dung file "acad.Isp” bang img dung Notepad cua
Windows c6 thé goi tir AutoLISP biéu thiic sau:

(startapp “notepud" "acad.lsp”)

Céc phién ban gin day cia AutoCAD cung cép thém mot kha nang
phdt trién (mg dung mdi danh cho ngudi sir dung da quen thude véi
VisualBasic. D6 12 AutoCAD VBA (VisualBasic for Application), dugc
nhing ngay trong tng dung AutoCAD. Chuong trinh viét trong moi
trudmg nay duoc goi 1a VBA macro, céc macro nay c6 thé dimg doc lap
hodc dugc gin (embeded) vao ban v& AutoCAD.

Cic macro thuong dudc quéan 1y trong mét modul nao d6 clia mét dé
in (VBA Project). Macro cé thé thuc hién tir AutoLISP thong qua ham
command véi 1énh "-VBARUN" (phuong é4n dong lénh cua lénh

VBARUN). D€ chay mot VBA macro, cén goi biéu thitc AutoLISP dudi
dang sau:

(command "-VBARUN" ""Projectl Modull Macrol")
trong do:
Projectl - tén dé dn VBA chita macro cén chay.
Modull - tén modul chita macro can chay.
Macrol - tén macro can chay.
Nguoc lai VBA ciing c6 thé goi dwgc ham AutoLISP thong qua
method SendCommand. Cic tham s8 truyén qua method nay tuong ty nhu

cdc dong chuong trinh trong kiéu file ddp ban (script file), dugc sir dung
kha rong rdi trude day.

Vi du sau day minh hoa viéc sif dung VBA lién k&t vdi chuong trinh



viét bang AutoLISP. Cic lénh nap va chay chuong trinh duoc giri qua
dong 1énh command cia AutoCAD thong qua method SendCommand
viét trong macro RPline. File AutoLISP c¢6 tén "RedirectPline.lsp” duoc
soan thao trude va lvu trong folder cia AutoCAD. Trong file nay ¢6 chita
cdc ham con C:RPline(). nhim tao mot 1énh RPline thuc hién nhu cic
Iénh AutoCAD khidc. Cic ghi chi kém theo ghi rd muc dich timg [énh
trong macro. :

Sub RPline() 'Dinh nghta macro

Dinm SendStr As String "Khai bao bién cuc bo

‘Khai bao dong (Load "RedirectPline Isp") sé dwa sang AutoCAD
SendStr="(Loud "+String(1. 34)+"RedirectPline isp"+String(1. 34)+")"

Giti dong trén sang AutoCAD dé nap file AutoLISP ¢6 tén RedirectPline
ThisDrawing.SendCommand SendStr & vbCr

‘Chay ham C:RPline dinl nghia trong file AutoLISP
ThisDrawing SendCommand "RPline" & vbCr

End Sub "Két thie macro..

Ngoai ra, nhiéu ngon ngir. 1ap trinh khdc cling duoc sir dung dé phat
trién cdc ung dung trong AutoCAD. Mot trong nhitng ngon ngir dugc sir
dung sém nhat 1a C++, dung tao cac ung dung ARX. Hién nay, VC,
Delphi, Java, VisualBasic va cic VBA khdc nhu MSWord VBA, MSExcel
VBA.... ciing dugc sir dung thong qua cong nghé AutoCAD ActiveX
Technology. Diéu nay lam cho AutoCAD trd nén mot dng dung mang
tinh ma& rit cao.



Chuong 7
THIET KE UNG DUNG

Trén co s muc tiéu, ndi dung va phuong phdp cua thiét k& tu dong,
duge dé cap trong cdc chuong trude, chuong nay trinh bay tém tat muc
dich, ndi dung va yéu ciu cua thiét k€ @ng dung, quan hé gitta coOng viéc
cia mdi thanh vién trong nhém thiét k€ va ndi dung duge giao cua ca
nhém, hudng dan viét thuyét minh khi thiet k€ hoan thanh.

Ban doc ¢6 co hoi chiing 16 kha nang cua minh khi bi€t ting dung
mot céch doc 1ap vi sdng tao nhimg hiéu biét da thu dugc dé€ tién hanh
tinh todn thiét k€ tur dong mot chi tiét mdy cu thé va tham gia thiét ké tu
dong cic boé phan may dugc giao.

7.1. MUC PICH, NOI DUNG VA YEU CAU CUA THIET KE
UNG DUNG
7.1.1. Muc dich

Théng qua cdng cu tin hoc va noi dung thiét ké duoc giao, d6 dn “Tu
dong hod thiét ké co khi™ nham muc dich:

I. Cling ¢d va nang cao trinh d¢ tinh todn thi€t ké cdc chi tiét may va
bo phan miy ¢ cong dung chung, bé sung va hoan thién cic kién thic v¢
k&1l cau co khi did duoc gidi thiéu, phan tich, tong hop va di sau trong cdc
chuong trudc.

2. Nang cao mot bude ky nang lap trinh thong qua cédc van dé cu thé
cin di sau gm quyét khi xay dung hoan chinh cic chuong trinh phcm
mém duogc giao, nham thiét k& ra nhitng chi ti€t mdy va bd phan mdy c6
hinh ding va kich thuéc hop 1y, ddp ing cc yéu cdu chi y€u vé kinh t&€
ky thudt.

3. Boi dudng kha nang thiét k& tu dong cac ban v€ k¥ thuat nhd van
dung thanh thao phian mém AutoCAD va Quan tam ddy da dén cédc van dé

cin luu y khi lap trinh thiét k€ ty dong cdc ban vé ch€ tao chi ti€t, ban vé
lip cdc bod phan mdy va ban vé chung ctia toan hé thong.

4. Tim hiéu ¢¢ nam virng cic chuong trinh phan mém vé thiét ké tu
dong di dugc soan thao, tir dé ¢6 the khai thic ching phuc vu cac nhiém
vu thiét k€ tng dung dugc giao.
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Pé dat dugc muc dich trén day, mot mat ban doc cin niam vilng va
(ng dung c6 két qua cac ngdn ngir lap trinh bac cao ciing nhu ngdn ngit
AutoLISP va phan mém AutoCAD trong soan thao phan mém tinh todn
thiét k&€ cling nhu phan mém thiét k&€ tur dong bian v&, mit khac cdn tim
hiéu k¥ cédc chi tiéu tinh todn thiét k€ chi tiét mdy va bé phan mdy cé
cong dung chung ciing nhu cdc dac diém vé ndi dung va phuong phap lap
trinh thié€t k& co khi, dd dugc trinh bay trong cdac chuong tir 1 dén 6.

7.1.2. Noi dung

Xuat phat tir cic muc tiéu trén day va véi thoi luong cua mot do an
thi€t k¢ ing dung la hai hoc trinh. ndi dung cta d6 dn “Tu dong hoa thiét
ké co khi™ bao gom hai phan chinh sau day:

{. Xay dung phan mém tinh todn thiét ké hoan chinh cho mét trong
cdc bo truyén co khi: bd truyén binh riang tru hoidc banh rang con, bd
truyén truc vit — banh vit, bo truyén dai, bo truyén xich hodc thiét ké truc
va chon 6 ldn, bao gém cdc ndi dung sau day:

a) Xay dung co sd dir liéu cho chuong trinh phan mém s€ dugc soan
thao. gébm cdc bang tra co tinh cua vat liéu, cdc gid tri cha g sudt gidi
han va cong suat cho phép, cac gid tri tiéu chudn cha cdc thong s6 va kich
thuGe chi tiét mdy, cdac gid trj coa cac hé s6 ding trong tinh todn ciing
nhu cdc bang tra ding cho thiét k& ban vé nhu sai léch gidi han va dung
sai, trl O nham, v.v...

b) Lap trinh tinh todn thiét k&€ moét chi tiét may dugc chi dinh nham
xdc dinh cdc thong sd va kich thude cia né. Cidc thong s6 va kich thudc
nay mot mat phai thoa man cic chi tiéu chi yéu vé kha nang lam viéc cla
chi ti€t may, mat khdc phai dugc lya chon t8i wu, ddp g cdc yéu clu:
két cau hop ly, khéi lugng nho, dé ché tao, trong diéu kién san suat hién
¢4 it tén nguyén vat liéu va thoi gian.

¢) Lap trinh thié€t ké tu dong ban vé ché tao chi ti€t mdy nhu: banh
rang tru hodc banh rang cén, truc vit, banh vit, cdc loai banh dai, dia xich
va cac loai truc véi dit liéu thi€t k€ 1a cdc thong s6 va kich thude thu duge
khi chay chuong trinh phan mém thiét ké chi ti€t mdy da dugc soan thao
O trén.

2. Tham gia vio mot nhdm thiét k€ gom tir 5 dén 7 ngudi d€ cung
thiét k& tu dong mot hé din dong co khi, bao gdm cic ndi dung:

a) Trén co s& chon so d6 dong thich hogp cho hé, ti€n hanh lap trinh
tinh todn chon dong co dién c¢é cong sudt va s6 vong quay phii hop dé
cung cap niang luong cho h¢ dan dong da chon, dam bio cho thi€t bi ¢
két ciu va kich thuéc gon nhe, 1am viéc lau dai va 6n dinh, ddp img cic
chi tiéu kinh 1€ ky thuét.
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b) Tinh todn phan phéi ti 56 truyén ciia hé cho cdc cdp truyén dong,
xudtl phdt tir cac chi tieu: kich thude v khéi luong nho, hiéu suit cao,
thudn tién cho viéc boi tron cic bo truyén banh ring trong hép (xem cdc
tai ligu [2], (8], [9], [10] va[i1]).

Céc thong s6 va kich thude dong co ciing nhu cdc gid tri clia cong
sudt, s6 vong quay, ti 86 truyén vi moémen xodn trén cic truc cin duge
ghi vao mot File ket qua phuc vu cac budc tinh tiép theo ciing nhu dé
thi€t k& ban v& chung clia hé.

¢) Lap trinh tinh todn thiét ké cdc bo truyén co khi trong hé theo mot
trinh t hop 1y, tuy thude vio loai so dd dong vi loai truyén déng nhim
thu dugc cic thong s6 va kich thudc t6i wu cho cdc bo truyén va chi tigt
quay (banh rdng, banh dai, truc vit, banh vit, dia xich) ciing nhu giam
thi€u sai s6 clia s6 vong quay cla truc cong tdc hoic ti 6 truyén cia hé
(xem chuong 4, muc 4.2.8). Céc théng s6 va kich thude cia cic bo truyén
dugc ghi vao mot File két qua phuc vu céc budc tinh tiép theo ciing nhu
dé thiét k& ban v& lip vi ban v& chung ciia he.

d) Lap trinh tinh todn thiét k€ truc va chon 6 lin cho cdc truc va céc
g0i dd truc trong hé (xem chuong 3). Riéng phdn thiét ké truc, ngoii phin
tinh todn con sir dung dé hoa dé vé cdc bi€u dé mémen udn vi moémen
xodn phuc vu viée thiét k€ két cau truc, dam bao su tuong thich vé vi tri
cua cdc tryc véi cdce chi tiét 1ap trén tryc va cdc g6i d& cua cic truc trong
h¢. Céc thong s6 va kich thude cha céc truc va 8 lan duge ghi vio mot
File k&t qua phuc vu céc bude tinh ti€p theo cling nhu d€ thiét k& ban vé
fap va ban vé chung ctia hé.

e) Tu cac File két qua thu duge & cdc phén thiét ké trude, tién hanh
tinh todn b sung cdc 56 lieu vé kich thude cdc bo phan ciia hop giam toc
va céc chi ti€t 1ap v6i hop, trén co s& dé tién hanh lap trinh vé v dong két
¢ilu cha cic chi ti€t va cum chi tiét clia ban vé ldp trén ba hinh chiéu
chinh va khi cén thi¢t ¢é thém cdc hinh cét trich. Cc théng s va kich
thudc cua hop gidm t6c duge ghi vao mot File két qua phuc vu tinh todn
va thiét k€ tr dong ban vé chung cita he.

g) Tinh todn b6 sung céc s6 lieu vé kich thude cia cdc khép ndi,
khung va b¢ mdy, v.v... va ti€n hanh lap trinh thi€t k€ tr dong ban vé
chung ciia toan hé théng.

Cic ndt dung | va 2 ¢6 lién quan chat ché véi nhau. Ngudi duoe giao
lap trinh tinh todn thiét k& hoan chinh mot chi tiét mdy xdc dinh, bao gém
ca phan tinh todn va phan thiét k& ban v& ch€ tao chi tiét, khi tham gia
nhom thi€t k€ hé din dong, sé duge ddm nhiém phén thist ké két cau chi
tiet d6 cua hé. Su khic nhau ¢ ddy chi 13 khi thuc hién noi dung thit nhat,
ban c6 the tuy ¥ lua chon ngon ngit 1ap trinh dé si dung, tuy y ky hieu
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cdc thong s6, kich thude va toa do trong tinh todn ciing nhir tuy v lua
chon mau sac va dudng nét trén cic ban vé. Tuy nhién khi thuc hién noi
dung thit hai, cong viéc chi c6 thé duge hoan thanh thuan lgi néu méi
thanh vién trong nhém tuan thi nhimg nguyén tac sau day:

- Su dung thong nhéit mot ngon ngir 1ap trinh dé tién hanh tinh todn
thi€t ke 1at ca cdc chi tiet midy va b phan mdy ctia toan h¢ thong.

- SUr dung ky hi¢u thong nhat cho tat cd cic bién biéu thi kich thuée
va thong s6 cua cic chi tiét mdy va bé phan may trong h¢ cing nhy cédc
bi€n xac dinh toa dé vi tri clia titng yéu 16 trong hé. Nhit d6 ¢6 thé trianh
duoc nhim lan vé két qua tinh todn ciing nhu trinh duoc sai léch vé vi tr
tuong quan trén cac ban vé.

- Ndm vimng va hoan thanh (6t noi dung duoc giao trong nhém thiét
ke, dong thoi can tim hiéu dé nim duge noi dung va phuong phédp hoan
thanh cdc phén viée khdc cla ban thiét k&€ do nhém tién hinh. C6 nhu vay
Mai ¢ su phoi hop (6t nhit nhdm dam bio chat luong va ti€n do thue
hién cdc noi dung thiét k& (e dong cla toan nhém.

7.1.3. Yéu cau

Cac chuwong trinh phan mém duge soan thao phai dam bio cdc yéu
cau sau day:

| Chuong trinh phii ¢6 ciu tric o rang, thé hién ding luu dé thuat
gidi di duge vach ra, phit hop vdi cdc budc tinh todn thiét k& timg chi tiét
mdy cu thé. Céc thong s6 va kich thude cua chi tiét mdy phii duge xdic
dinh trén cd sd cdc chi tiéu chu yéu vé kha ning lam viéc cha chi tiét may
va bo phan mdy, dong thdi ddp ing yéu cau t6i wu trong thiét ké.

2. Chuong trinh phai dam bdo do chinh xdc cla cic s8 liéu diu ra,
titc [a ¢6 kha nang kiém chimg sy ding din cua cic cong thirc duge sir
dung trong lap trinh tinh todn d¢ bén va xdc dinh cdc quan hé¢ dong hoc.
Mat khac, cdc ket qua tinh todn chi ¢6 thé chink xdc néu cic s6 liéu vi hé
s6 dung trong tinh todn dugc tra mot cich chinh xdc, tng véi nhimg diéu
kién tra bang khéc nhau.

3. Chuong trinh phdi cé 1inh tong qudt, tic 1a phin mém di duoe
soan (hao ¢6 the sir dung dé thiét k€ cdc chi tiét mdy va bo phan méy (g
voi mot pham vi dii rong cla cdc dir ligu ddu vao cling nhu cta cd tinh vat
licu duge chon dé thiét k€. Yéu cdu nay khong dé thuc hién. nhat 13 d6i
v6i phan thiet k¢ ty dong cdc ban v&, do khuén khé kich thudce cia ching
phu thude rat nhiéu vao cong suit tinh todn, trong khi dé c¢é nhiéu s6 licu
fai dugc chon theo kinh nghiém va chi ding trong mot pham vi hep. Vi
vay trude hét ngudi 1ap trinh can nap vao File mot bo dit liéu xdc dinh dé
ti€n hanh chay thir toan bo chuong trinh dang dugc soan thdo, sau d6 méi
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md rong dan cdc dit léu thi€t ké va tigp tuc kiém chitmg nham loai trir cdc
sai s6t ¢6 thé phat sinh.

4. Chuong trinh phai ¢6 tinh hiéu qud, tic 12 c6 kha ndng lién két
duge cac phﬁn tinh todn véi phan thi€t k€ ban v&, nhd dé ¢ thé dua ra
nhitng thay d6i va hiéu chinh cin thiét trude khi két cau duge quyét dinh
lan cudt. Tinh hi¢u qua con thé hién & chd trong phdn mém c¢é nhiéu gidi
phap thiét k€, nhi d6 c6 thé ddnh gid, so sénh va lua chon dugc phuong
an 16t nhat dé dung. Mat khic hiéu qua cha cercmg trinh s&€ duogc tang
thém né€u ¢6 sy phoi hop 6t giita phan doi thoai giita ngudi va mdy véi
phan mdy tinh thuc hién ty dong theo nhitng doan chu‘ong trinh dugc soan
thdo nham dat duoc ¢ do tinh todn nhanh, tiét kiém to1 da thoi gian thiét

ké, dong thoi dam bdo kha ning kiém tra cdc két qué tinh todn khi cdn
thiet,

5. Céc thong s6 va kich thuée cia san phﬁm duge thiét k€ theo
chuong trinh phan mém, phai dugc lita chon 0i uu trén co s sir dung
nhiéu phlrcrng an va gldl phap thi€t k€ ciing nhu dya trén cic tiéu chi va
can cif xac ddng dé c6 thé quyét dinh diing din phuong 4n san pham cling

voi k€t cdu va kich thude chi tiét, dép ang ddy di cdc chi tiéu kinh t€ k§
thuat,

6. Chuong trinh thiét k& ty dong phéi dam bao cho bdn v& duogc thue
hi¢én theo mot trinh tu hdp 1y, trdnh xay ra su chong chéo cuia cic nét,
nhim thé hién rd rang va chinh x4c cac két cdu co khi phitc tap. Dong
thdt phdi cé su phan biét rd rang vé duong nét, mat cat trén cdc hinh
chi€u chinh va hinh cat trich ciing nhu ¢6 su khdc biét vé do cao va chiéu
day nét chir thé hién s6 thit ty chi tiét, cdc kich thude lién két, kich thude
khuén khé va kich thudc lap ghép hoic dung sai.

Dé thuc hién diy da céc néi dung va yéu cdu trén day, mot mit
ngudi thi€t k&€ cdn nghién ciu ndm vimg va van dung mot cich sdng tao
cdc kién thitc v€ tin hoc va két cdu co khi dé hoan thanh ding tién do
phan mém thi€t k& ty dong ciia ban than, mat khac cdn chii dong phéi hop
véi cdc thanh vién trong nhém hoan thanh déng han phan viéc duoc giao,
cung ca nhém thuc hién t6t nhiém vu thiét k&,

7.2. KHAI THAC PHAN MEM HEDD

Néu quy thoi gian ban ding cho thiét k&€ mg dung bi han ché
(khoang 100 dén 150 gi®), ngudi thiét k&€ khé cé thé hoan thanh mot khoi
Iucmg khd 16n cia do dn “Tu dong hod thi¢t ké co khi™. Trong trudng hgp
nity, ban doc c6 thé duge tr¢ gidp mot phan nhé tim hiéu va khai thac cé
hi¢u qua phan mém HEDD duge xay dung theo luu d6 thuat gidi trén
hinh 7.1 (¢ d6 TST viét tit cho ti s6 truyén) va duoc gidi thiéu va chi
thich trong phan phu luc (xem phu {uc 2).
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Xudt ban
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Hinh 7..1. Luu dé thudt gidi thiét ké hé dan dong co khi
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7.3. VIET THUYET MINH

7.3.1. Noi dung viét thuyét minh

Thuyét minh 12 mot phén tai liéu khong thé thi€u trong h6 so thiét k€
cha bt k¥ mot dé tai thiét k& ndo. Viét thuyét minh 1a phan viéc cudi
cling cha qué trinh lam d6 4n mon hoc chuyén nganh “Ty dong hod thidt
k& co khi”.

Ngoai phan nhiém vy thiét k€ & trang déu va phén muc luc & trang
cudi, thuyét minh cin bao gém nhiing ndi dung sau day:

1. Xay dung co s& dit liéu trong thi€t k& co khi:

Cac loat dit liéu.

Céc phuong phdp tao File dit liéu va File két qua.
Vio, ra va kiém tra cdc s6 liéu duge ghi vao bang.
Nhan xét.

In bang s& liéu di duge ghi vao bang.

2. Xay dung chuong trinh tinh toén thi€t ké:

Noi dung thi€t k& duogc giao.

Chi tiéu tinh todn va cic budc thi€t k€.

Luu d6 thuat giai va mot s& thuét gidi duge st dung trong chuong
trinh.

Két qua tinh todn v6i phdn mém da dugc soan thao.
- Phuong phdp xay dung phin mém thi€t k& tur dong ban vé ché tao.
- In ban v& ch€ tao trén khé gidy A4.

- Ciic bien phdp di duoc sir dung dé khdc phuc cic khé khan xuat
hién khi soan thao phin mém va nhan xét.

3. Lap trinh thiét k& tv dong ban v& lap cum ket ciu:
- Nhiém vu ducc giao trong nhém thiét k& hé dan dong co khi.

- Chc khé khin va bién phép da gidi quyét khi khai théc phin mém
HEDD d€ tinh toan thiét k& céc chi tiét mdy trong hé dén dong co
khi. '

- Phuong phdp xay dung phin mém thiét k€ tu dong ban v& lip cum
két cdu co khi.

- In ban v& 1ip cum két cdu cla timg thanh vién trong nhém trén kho
gidy Ad.
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- Cic bién phép da duge sir dung nhdm khic phuc khé khan khi két
hop cac thanh vién trong nhém d€ soan thio phin mém thiét k& hé
dan dong co khi.

- Nhan x¢ét chung.

_ In ban v& l4p cha toan nhém trén kho gidy AO.
4. Thi liéu tham khao.

5. Mot phan thu vién chuong trinh.

7.3.2. Yéu cdu ctia ban thuyét minh

Céc noi dung trén day cia ban thuyét minh cén dugc hoan thanh theo
diing cdc yéu cau saw:

{. Thuyét minh dugc ddnh mdy vi tinh trén khé gidy A4, duge trinh
bay ngén gon, bang s va hinh vé 1o rang.

2. Noi dung cdn dugc trinh bay stic tich, cdc nhan xét, phan tich va
5o sdnh cin 16 rang vi c6 can ct, dua trén nhitng kién thic vé két cdu co
khi va tin hoc dé thu nhan dugc trong qua trinh lam dd 4n. Trich dan tai
liéu tham khao cin chinh xac, s& thif ty cha tai liéu tham khao cin duoc
dat trong ngoac vuong. '

3, Phin phu luc vé thu vién chuong trinh dugc in & phan cudi thuyét
minh v&i khé chit thu nho.

4, "l"l;uyél minh bao géni phin chinh, cdc ban vé va phan phu luc cén
dugc déng bing bia cimg va nap ding han.
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"PHU LUC 1
CHUONG TRINH AUTOLISP VE BANH VIT

Thiét 1ap ban vé ché tao chi tiét la mot phan quan trong trong ho so thiét
k€. Khdc v6i ban vé lap, trén ban vé chi tiét cdn ghi diy du céc kich thuéc,
céc thong s6 va yéu cau ky thuat, v..v, phuc vu viéc ché tao chi tiét. Cong
viéc nay doi hoi phai tinh toan, lva chon trude kich thude két ciu va cic so
liéu lién quan. Chang han, v6i banh rang, binh vit,..., ngoai cic thong s6 cho
truGc nhu modun, s6 rang, chiéu rong vanh rang, dudng kinh truc,... can phai
lra chon céc kich thude khac nhu dudng kinh mayo, chiéu day vanh rang,...

va ciing can kiém tra cac diéu ki¢n khdc nhu cé di kich thude dé 1ap roi hay
phai lam lién truc,..

Tuy nhién, do LéC kél cdu nay tuong ddi thong nhat nén ¢o thé lap cac
chuong trinh mdy tinh d€ w dong thuc hi¢n cong viéc nay. Ngudi ding chi
cdn nhdp cic thong s6 cd bin diu vio cua chi tiét, viéc kiém tra diéu kién
két cdu, tinh todn kich thude duge chuong trinh thuc hién va dua két qua ra,
qua d6 ngudi dung cé thé stra dbi lai theo ¥ minh va sau d6 chuong trinh sé
thuc hién v&, dién thém cdc yéu ciu k¥ thuat, khung tén....

Phu luc ndy gidi thiéu chuong trinh thiét 1ap ban vé ché tao chi tiét banh
vit. Chuong trinh duge viét bang ngon ngir AutoLISP va DCL. Giao dién hop
thoai cia chuong trinh nhu trén hinh PLI.1.

Sau khi nap chuong trinh, AutoLISP tao ra mét lénh BVT trong
AutoCAD. Sau d6, mdi khi mudn vé chi ti€t banh vit ngudi ding chi cdn go
vao dong Iénh command cua AutoCAD céu lénh BVT va nhdn Enter.

Trén hop thoai, phia géc trdi trén 1a hinh minh hoa két qua sau khi chay
chuang trinh va qua d6 ngudi dung ¢6 thé thay so bo két cau.

Phia goc phai trén 1a ede liwa chon chinh (cdc button), cong dung cua
ching nhu sau:

+ Nt Poc DL - doc dit liéu da luu truée vao file. Khi kich chudt vao nit
nay, mot hop thoai tuong tu nhu hop thoai chuin SelectFile cia AutoCAD
hién ra cho phép chon file dir liéu cdn md& (hinh PL1.2). Dir liéu doc tir file
duogc dua 1én cac hop van ban (edit_box) dé ngudi dung c6 thé thay déi néu
thay cén thiét.

+ Nt Luu DL - luu dir liéue trén hop thoai vao file. Khi kich chuét vao
nit nay, mot hop thoai twong tu nhu hdp thoai chudn SaveAs cia AutoCAD
hién ra cho phép chon folder va file dé luu dit liéu vao.

Luu ¥ rang cic file dir lieu & day chi chita cic théng tin trén hop thoai,
chir khong phai file ban v€ nén kich thuée cua chiing rat bé. Khi cdn thiél,
ngudi diing chi viéc goi file nay va kich vao niit Ve d€ tao ban vé tuong ing.

+ Nut Vé - thuc hién viéc thi€t lap ban vé theo cac s6 liéu da nhap.

+ Nt Khung tén - dua cic thong sé cin thé hién trén khung tén. Hop
thoai con hién ra nhu trén hinh PL1.3 va nguéi ding chi viéc dién cic thong
tin thich hgp.

261



+ Niit Gidp - hién mot vai trg gitip nhu gid tri mo dun tiéu chuén, h¢ s6
dudng kinh q... hoac cich nhap dir liéu trong cic 0.

- — —————

[ Khung ten

| Giw

Thong g0 banh wvit
Mo dun m HS dich chinh x D Huong ren truc vit
Sorang z2 He sodkinh g ® Ren phai
V.rang bw Somoiren z1 Q Ren brai

Thong so ve. Thong 0 moayo Ket cau moayo.,

oK chag oK

Dk dinh da
DK - _ RSl Caurienn P
DK day s B

DK max daM?2 Chieudsi [B5 | Kt cau fech: ta

Hinh PL1.1. Giao dién chinh chiong trinh vé banh vit

File name: : ‘ 3 =1 I ; . _Qpen

Files of type: "‘.db\; 7 > ;r] Cancel

(iowe ] [(Eodrien )

Hinh PL1.2. Hop thoai chon file dit liéu
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Ban doc ¢6 thé thay thé phin ma ngudn dé hién céc thong s6 tieu chudn
dudi dang danh sich popup_list. Cich thé hién nay s€ gilip ngudi ding
khong nhap dir liéu phi tiéu chuin.

Thong 50,cho khungfen

So hieu ban ve 01-01-m
Thiet ke Tinh
Huong dan Chat
Duyet Uyen
Truong Truong DHBK Ha noi
Lop Cotin K38
Vatleu
0K I Cancel |

Hinh PL1.3. Nhap thong so khung tén

Phin Thong so banh vit 1a cic thong s6 chinh cia banh vit do ngudi
ding nhap (bat buoc), ¢6 thé tir file hoac truc tiép tir ban phim. Ngoai ra,
ngudi diung can nhap thém dudng kinh truc lap banh vit.

Cic thong s6 khic do chuong trinh tinh ra sé hién ra trong cac hop
edit_box & phan Thong s vé... va phin Thong s6' mayo. Néu mudn, ngudi
dung c6 thé kich chudt vao cde 6 nay d¢ chinh lai theo ¥ minh.

Do ban vé ché tao cdc chi tiél loai nay ¢6 nhiéu diém chung nhu phan
khung tén, cdc yéu ciu ky thuat, bang thong s6.... Chi s6 liéu ghi vao 1a khac
nhau, con cdu tric cua ching thong nhét. Vi vy, trong vi du & phu luc nay,
cac thanh phédn nay dugc chén vao bing cdch sit dung khéi (block) tao sin
vGi cdc thude tinh (attributes) thay déi. Phin 16 mayo ciing nhu nhau, vi theé
nén lap mot chuong trinh con, dung chung cho cé banh rang, banh vit, dia
xich,... Viée ghi kich thudc, do nhdm.... cling dugc viét riéng thanh céc
chuong trinh con.

Sau khi thuc hién chuong trinh, két qua thu dugc ban vé ché tao sé nhu
minh hoa trén hinh PL1.4. Con dui day 1a md@ nguén cta chuong trinh.

* Phan dinh nghia hop thoai DCL (file Chitiet.DCL)
//

// Céc tiles hay sir dung..
/!

/| Anh logo
mesys | :image
key="mss";
width=8;
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/l Khung tén

height=2;
alignment=right;
fixed_width=true;
color=dialog_background;

khten :button {

!

/! Thoadt
thoat

)
/l Giap

label="&Khung ten";
key=khten;
width=15;
fixed_width=true;
alignment=centered;

:button {
label="&Thoat";
key="thoat";
width=135;
fixed_width=true;
is_canccl=true;
alignment=centered,;

giup :button {

}
I vé

label="&Giup";
key="giup",
width=15;
fixed_width=true;
alignment=centered;

vel :button |

}

label="& Ve";
key="vel";
width=15;
fixed_width=true;
alignment=centered;

!l Hinh minh hoa

image | :image {
key="imagel";
height=12;
width=50;

color=graphics_background;



/! Poc div liéu tit file
file_dl :button

}

label="&Doc DL";
key="lil¢";
width=15:
fixed_width=true;
alignment=centered:

H Lun dic lieu vao file
luu_di :button |

il

label="&Lun DL":
key="luu";
width=15;

fixed _width=true:
is_defauli=truc;
alignment=centered:

/f Hop thoai V€ bdnh vit

/f

ve_bvt : dialog {

label="Ve banh vit";
row | firowl

‘boxed_column {

imagel;
!
‘boxed_column {
file_dl;
luu_dl;
vel,
thoat;
:spacer {height=1.}
khten;
giup;
}
i
boxed_row |
label="Thong so banh vit".
.column {
:edit_box {
label=" Modun &m’;
key="m";
edit_width=8;
o
.edit_box |

label=" So rang &z2";
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key="z2";
edit_width=8;
}

:edit_box {
label=" V.rang &bw";
key="bw";

edit_width=8;
}
)

:column {

:edit_box |{
label=" HS dich chinh &x":
key="xx";
edit_width=8;

}

:edit_box {
fabel=" He so d.kinh &q";
key="q":
edit_width=8;

!

:edit_box |
label=" So moi ren z&1";
key="dy";
edit_width=8;

}

}
:boxed_column |

label="Huong ren truc vit";
:radio_button {
label="Ren &phai";
key="hg!";
value=1;
{
:radio_button |
label="Ren &trai";
key="hg2";
f
}

} {frow

row |

:boxed_column|{
label="Thong so ve..";
:edit_box {
label="DK chia &d";
key="d";
edit_width=8;
}



:edit_box {
label="Dk dinh d&a";
key="da";
edit_width=8;
}

-edit_box |
label="DK day d&f";
key="df";
edit_-width=8;
}

:edit_box |
label="DK max daM2";
key="dm";

edit_width=8;
}
}

tsmyol;
tsmyo2;
Hirow..
} // hét hop thoai chinh
i
// Subassembly Thiong sé mayo
/
tsmyol :boxed_column {

label="Thong so moayo";

:edit_box {
label="DK 1&o";
key="dlo";
edit_width=8;

!

:edit_box {
label="DK &ngoai";
key="dmyo";
edit_width=8;

}

:edit_box { :
label="&Chicu dai™;
key="lmyo";
edit_width=8;

!
}
(smyo2 :boxed_column{

label="Ket cau moayo..";
:radio_buftton |
label="Ket cau doi xung";
key="kc0";

value=1;
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cradhio_button |

label="Ket cau lech phai®;
key="kcl":
|

:radio_button {
. label="Ket cau lech trai”;

/{ Hop thoai Khung tén

1

khungten :dialog {
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:cdit_box |

key="kc2";
}

labe!="Thong so cho khung ten":

labet="S0 hicu han ve™:

key="sohicu";
cdit_ width=2();
)

:edit_box |

label="Thict ke™;

key="thietke";
edit_widith=20;
}

edit_box {

label="Huong dan™;
key="huongdan";

edit_width=20):;
}

edit _box |{
label="Duyct";
key="duyet";
edit_width=20);
i

:edit_box |

label="Truong"™;

key="truong":
edit_width=2(:
)

redit_box {

label="Lop"; -
key="lop";
cdit_width=2{);
l

:edit_box {
label="Val licu"

key="vatlicu™,
cdit_width=20;
l

.
"



row |

ok_cancel;

} // két thiic hop thoai khung tén
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(defun c:bwt (/ osmod ! digdv statdv ktlist_bvt bvtlist fffv Hinev)

: khdi tao théng s6 mdc dinh
(setq osmod | (getvar "osmodc™))
(setvar “osmode” 0)
(setq ffTv (open "c:/hedd/dwgdat/bvt.dat™ "r"))
(if (not fffv)
(setq bvtlist (list  "BANH VIT" "trai” 5 43 45 0.0
10 1 215 225 203 235 "-" 25

45 50 0))
celse
(progn
(setq llinev (rcad-line fffv))
(close ftfv)

(setq bvtlist (read Hinev))
) progn
) :if

: khdi tao thong s khung 1én
(setq ktlist_bvt (khten_init_bv))
(setq dlgdv (load_dialog "chitict.dcl™))
(sctq statdv 41)
(while (> statdv 0)
(if(not (new_dialog “ve_bvt" dlgdv)) {exit))

» khdi tao hop thoai
(bvt_reinit)
(tinh_ts_v)
(mode_tile "kc0" 1)
(mode_tile "kel” 1)
(mode_tile "kc2" 1)
(fillimage "b_vit" "imagel")
(action_tile "file" "(done_dialog 44)")
(action_tile "luu" "(nhap_dl_v)(done_dialog 41)")
(action_tile "vel" "(nhap_dl_v)(done_dialog 42)")
(action_tile "thoat” "(done_dialog)")
(action_tile "khten" "(nhap_dl_v)(done_dialog 43)")
(action_tile "giup” "(help_bvt)")
(action_tile "m" "(tinh_ts_v)")
(action_tile "z” "(tinh_ts_v)")
(action_tile "q" "(tinh_ts_*v)")
(action_tile "dy" "(tinh_ts_v)")
(action_tile "xx" "(tinh_ts_v)")
{action_tile "dlo" "(tinh_ts_v)")
(setq statdv (start_dialog))
; ey theo chon mit ndo, sé thye hién cdc thao tac tiwong ung
(cond ~
{{(= statdv 41) (luubvtl)) Hun



((= statdv 42) (vebvil)) ve
((= statdv 43) (napkhten_v)) :thay doi khung ten
((= statdv 44) (docbvtl)) -doc du lieu tu file
)

)

(unload_dialog dlg4v)

(setvar "osmode" osmod| )

) 23 két thiie elutong trinh chink

v chatomg trink con tinh thong sé've bdanh vit

(defun tinh_ts_v (/ m z xx q dy d0 da df dm zI dal bw bwnew dmnew i)
: doc du lieu..

(setg m (get_tile "m") m (atof m)
z (get_tile "2") z {(atoi z)
XX (get_tile "xx") xX (atof xx)
q (get_tilc "g") q (atof g)
zl (get_tile "dy™) 2l (atoi z1)

bw (get_tile "bw") bw (atof bw)
dm (get_tile "dm") dm (atof dm)
d (get_tile "dlo") d (atof d))
; tinh cdc kich thude vé
(setqd0 (- (* m (+ q z xx xx)) (* qm))
da (*m (+ 22 xx xx))
df  (* m (- (+ z xx xx) 2.4))
dal (+ (*qm)mm)
dmnew (+ da m m)
bwnew (* 0,75 dal))
(if (=21 2) (setq dmnew (+ da (* 1.5 m))))
(if (=214) (setqdmnew (+dam) bwnew (* 0.67 dal)))

L moavo..
(setq dmyo (* d 1.8) it (- dmyo d))
(if (<t 15) (setg tt 15))

(setq dmyo (+ d tt))

; hién két qud lén hép thoai
(set_tile "d" (rtos d0))
(set_tile "da"” (rtos da))
(sel_tile "df” (rtos df)) .
(set_tile "dm” (rtos dmnew))
(set_tile "bw"” (rtos bwnew))
(set_tile "dmyo" (rtos dmyo))
)

57 chutong trinh con hién hop thoai khung tén
{defun napkhten_v (/ dlg5 statS kil sohieu
thietke huongdan duyet truong lfop vatlieu)
(setq dlg$ (load_dialog “chitiet.dcl”)) -
(setq statS 51) P



; khot tao
(setq sohicu (nth S ktlist_bvt)
thictke (nth O ktlist_bvt)
huongdan (nth 1 ktlist_bwt)
duyet  (nth 2 ktlist_bvt)
truong (nth 3 ktlist_bvt)
lop (nth 4 ktlist_bwvt)
vatlicu (nth 7 ktlist_bvt)
)
(while (> stat5 0)
(if(not (new_dialog "khungten” dlg5)) (exit))
(set_tile "sohicu” sohicu)
(sct_tile "thictke” thietke)
(set_tle "huongdan” huongdan)
(set_tile "duyet” duyct)
(sct_tile "truong” truong)
(set_tile "lop” lop)
(set_tile "vatlicu” vatlicu)
(action_tile "accept” "(dlkhten_v) (done_dialog)")
(action_tile "cancel" "(done_dialog)")
(setq stat5 (start_dialog))
)
(unload_dialog dlg$5)
)

soonhap die licu Khung tén
(defun dikhien_v (/ sohieu thictke huongdan duyet truong
lop vatlieu chitiet)
(setq sohieu (get_tile "sohieu™)
thietke (get_tile "thietke")
huongdan (get_tile "huongdan")
duyet  (ger_tile "duyet™)
truong (get_tile "truong"”)
lop (get_tile "lop"”)
vatlieu (get_tile "vatlieu")
chitiet  (nth O bvilist))
(setq ktlist_bvt : trd k8t qud vé diwoi dang danh sdach
(fist thietke huongdan duyet truong lop sohieu chitiet vatlieu))
)

Jodi lién khung tén mdce dinh
(defun khten_init_bv{/ sohieu  thietke huongdan duyet
truong lop vatlieu chitiet kif )
(setq sohieu "01-01-01"

thietke "Tinh"
huongdan "Chat"
duyet “"Uyen”
truong "Truong DHBK Ha Noi"
lop "Co tin K38"

579 vatlieu “-



)
(setq chitiet "BANH VIT")
(setq kt1 (list thietke huongdan duyet truong lop sohieu chitiet
vatlieu))
ktl
)

::: chutong trinh con dé luu dit liéu vao file
(defun luubvtl (/ default fname outf)
(setq default "c:/hedd/dwgdat/bvtfbvt.dbv")
(setq fname (getfiled "Luu file du lieu" default "dbv" 1))
(setq outf (open name "w"))
(if (not outf) (exit) ) ;else do next lines
(prinl bvtlist outf)
(close outf)

)

si2 chuong trinh con doc dit lidu 1 file
(defun docbvtl (/ default fname inf line)
(setq default "c:/hedd/dwgdat/bvt/")
(setq fname (getfiled "Nhap file du lieu" default "dbv” 4))
(setq inf (open fname “r"))
(if (not inf) (exit))
(setq line (read-line in))
(close inf)
(setq bvtlist (read line}))
)

:o0 chuomg trinh con cdp nhdt cde thong s& banh vit
(defun bvt_reinit (/ loaibr hgr beta bw m d0 da df
z kxi vidy d dmyo Imyo kemyo)
(setq loaibr (nth O bvtlist)
hgr (nth | bvtlist)
m  (rtos (nth 2 bvtlist))
2 (itoa (nth 3 bvtlist))
bw  (rtos (nth 4 bvtlist))
kxi (rtos (nth 5 bvtlist))
q (rtos (nth 6 bvtlist))
dy (itoa{(nth7 bvtlist)y ,zf
d0  (rtos (nth 8 bvtlist))
da (rtos (nth 9 bvtlist))
df (rtos {(nth 10 bvtlist))
dm (rtos (nth 11 bvtlist})
vl  (nth 12 bvtlist)
d (rtos (nth 13 bvtlist))
dmyo (rtos (nth 14 bvtlist))
Imyo (rtos (nth 13 bvtlist)}
kemyo (nth 16 bvtlist)
) .
(if (= "phai” hgr) (set_tile "hgi” "1") )}

273
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(if (= "trai" hgr) (set_tile "hg2" "1") )
(if (=0 kcmyo) (set_tile "kc0" "1") )
(if (= 1 kemyo) (set_tile "kcl” "1") )
(if (=2 kemyo) (set_tile "kc2" "1") )

(set_tile "m" m)
(set_tile "z" 2)
(set_tile "bw" bw)
(set_tile "xx" kxi)
(set_tile "q" q)
(set_tile "dy" dy)
(set_tile "d" dO)
(set_tile "da" da)
(set_tile "df" df)
(set_tile "dm" dm)
(set_tile "dlo” d)
(set_tile "dmyo” dmyo)
(set_tile "Imyo" Imyo)
)

o clong trinh con nhdp cde dit liéu phue vu vé
(defun nhap_dl_v (/ loaibr hgr betabw m d0 da df z kxi vl
dy d dmyo Imyo kemyo hgl kel ke2 )
(setq loatbr (nth 6 ktlist_bwvt)
hgr -1
m  (atof (get_tile "m"))
z  (atoi (get_tile "2"))
bw (atofl (get_tile "bw"))
kxi (atof (get_tile "xx"))
q (atof (get_tile "q"))
dy (atoi (get_tile "dy"))
d0 (atof (get_tile "d"))
da (atof (get_tile "da™))
df  (atof (get_tile "df"))
dm (atof (get_tile "dm™))
vl (nth 7 ktlist_bvt)
thong s6 mayo
d (atof (get_tile "dlo"))
dmyo (atof (get_tile "dmyo"))
Imyo (atof (get_tile "Imyo"))
kemyo O
)
(setq hgl (get_tile "hgl"))
(f (=hgt "1") (setqhgrl) )

(setq kel (get_tile "kel™)
kc2 (get_tile "kc2") )
(if (=kcl "1")} (setq kemyo [) )
(if (=kc2 "1") (sctq kemyo 2) )
(sctq bvtlist (list loaibr hgrmzbw kxiqdyd0dadfdmvl d dmyo



Imyo kemyo) )
)

(oo chutong trinh con chén bdng thong sé
(defun bangthso_v (loai pt / rzz mmm zz2 xxx loaitv zz1 hgg ccx aw aaa
ddd kyhieu)
(cond
((= hgr 1) (setq hgg "phai"))
((= hgr 0) (setq hgg "-"))
{(< hgr 0) (setq hgg "trai"}))
)
(setq aw (* 0.5 m (+ q z kxi kxi)))
(setqrzz "Rz4S"
mmm (rtosm 2 2)°
zz2 (itoa z)
zzl (itoa dy)
xxx (rtos kxi 2 2)
loaitv "Acximet"”
cex  "8-C"
ddd (rtos dO 2 2)
aaa (rtos aw 2 2)
kyhieu "xx-xx-xx"

)

(if (<= htext 2) ; kho A4

(command "insert” loai pt "0.8" """ rzz mmm 2z2 XXX
loaitv 2z1 hgg ccx aaa ddd Kyhieu)

celse

(command "insert" loai pt " " rzz mmm 222 xxx loaitv zzl
hgg c¢cx aaa ddd kyhieu) )
)

;0 vé banh vit
:5v goi ham con phia dudi day
(defun vebvtl ()
(vebvt ktlist_bvt)
)

5o chutomg trinh con vé banh vit

(defun vebwvt (ktlist_bvt / loaibr hgr m z bw
kxi q dy d0 da df dm vl
aw d dmyo Imyo kcmyos lientruc
dayvr dkvr dkmyo daynanhoa loaikc vl  thstl
b h ti 2rhtbl th2a th2b 1wl u2)

: chudn bi vé
(command "._erase” "all” ")

; 1dy cdc thong s6
(setq loaibr (nth O bvtlist)

hgr (nth | bwvtlist) - 275



m  (nth 2 bvtlist)
z  (nth 3 bvtlist)
bw  (nth 4 bvtlist)
kxi (nth 5 bvtlist)
q  (nth 6 bvtlist)
dy (nth 7 bvtlist) :z1
d0  (nth 8 bvtlist)
da (nth 9 bwlist)
df  (nth 10 bvtlist)
dm (nth I | bwvilist)
vl (nth 12 bvtlist)
d  (nth 13 bvtlist)
dmyo (nth [4 bvtlist)
imyo (nth 15 bvtlist)
kemyo (nth 16 bvtlist)
)
(setq aw (* 0.5 m (+ q z kxi kxi)))

s kiém tra diéu kién lién tryc
(setq lientruc )
(if (<dfd) (progn
(alert "K¢ét cdu ¢6 the khong hop 1¥..")  (exit) ) )

; thong so6 then
(setq tlist] (tinhthen d))
(setq b (nth | tlistl)
h (nth 2 tlist})
tl (nth 3 tlist])
12 (nth 4 tlistl)
rth (nth 5 tlistl)
tbl (nth 6 tlist])
tb2a (nth 7 tlist1)
tb2b (nth 8 tlistl)
ttl (nth 9 tlistl)
tt2 (nth 10 tlist])
)
(setqs (- (/ (- df d) 2.0) 12))
(if (<s (*2.4m)) (setq lientruc 1) )
(if (= lientruc 1)
(progn
(vebvtlt) (exit) ) )
;else
;e banh vit roi
(setq dayvr (* m 2.0))
(if (< dayvr 8) (setq dayvr 8) )
(setq dkmyo dmyo)
(selq daimyo Imyo)
(setq daynanhoa 0)

: kiém tra diéu kién khoét 16, lam lom

(setq dkvr (- df (* 4 dayvr)))
276



(setq vl (- dkvr dkmyo))
(setq vI (¥ 0.5 vl))
(if (< vl 0)
(setq toaikc 0) ; hdnh vit lién khoi
(if(< vl 20)
(setq loaikc 1) ; khong tom
(if (< vI 40)
(progn
(setq loaikc 2) ; I6m khong khoér 16
(setq dktlo (/ (+ dkmyo dkvr) 2.0)) (setq dklo 0)
) .
{progn
(setq loaikc 3)
(setq dktlo (/ (+ dkmyo dkvr) 2.0)) (setq dklo 20)
)
)
)
) s lom, khoét 16 trén nan hoa
(if (> loaikce 1)
(progn
(setq daynanhoa (* 0.25 bw))  (setqrr5) )
)
(vebvit loaikc m z aw dm da d0 df bw daimyo d daynanhoa)

)

oo duong Kindevit ghép vanh va than
(defun tradkvit (m / mv)
(setg mv (* 1.25 m))
(if (<mv 6)
(setq mv 6)
(if(< mv 8)
(setq mv 8)
(selg my 10)
)
)
mv
)
5 ve
(defun vebvit (loatkc mzw dm dad0 df bw daimyo d daynanhoa /

hh ww kglist ss ss2 ¢0 c00 cl ¢2 ¢l0 ¢20 pl p2 p0l p02
pO11 p0i2 delta p3 p4 p5 p6 p0l p02 p pp ul u2 mv Mmv2)

(setq dq (- df dayvr daywvr)
dq2 (/dq 2.0)
mv (tradkvit m)
mv2 (/ mv 2.0)
)
;ddt top
(command ”._-layer” "m" "kt" “¢” "white" " "It" “continuous” " ")



. (if (< daimyo bw) (setq daimyo bw) )
(setq hh df
ww daimyo
kglist (khogiay hh ww ktlist_bvt) )
(setq htext (nth O kglist)
cl (nth 1 kglist) )

; khdi tao kiéu ghi kich thuoc
(setdimvarl)

: tinh toa dé cdc diém
(setq c2 (polar cl O daimyo))
(setq delta (- daimyo bw))
(if (> delta 0) (setq delta (/ delta 2.0)) )
(setq ¢10 (polar c1 0 delta)
¢20 (polar c2 g180 delta) )
(setq delta (/ delta (cos (dr 5))))
(setq pl (polar cl g90 (+ (/ d 2.0) 12))
p2 (polar pl 0 daimyo)
n01 (polar cl g90 (/ dkmyo 2.0))
n0ll (polar n01 (dr 5) delta)
n02 (polar c10 g90 (/ dkvr 2.0))
n04  (polar n02 0 bw)
n03  (polar n0l O daimyo)
n031 (polar n011 O bw)
q0 (polar c20 g90 dq2)
ql (polar q0 g90 (/ bw 10))
q2 (polar q1 g180 (/bw 5))
q3 (polar q0 g180 (/ bw 5))
qll  (polarql g90 1)
ql2  (polarq2 g901)
q0la (polar q0 g180 bw)
lechvit 2.0
q01 (polar q0la g270 lechvit)
vl (polar q01 g270 mv2)
v2 (polar v1 g90 mv)
v3 (polar v1 O (* 0.3 bw))
v4 (polar v3 g90 mv)
v5 (polar v3 (dr 45) (sqrt 2))
v6 (polar v4 (dr 315) (sqrt 2))
v7 (polar v5 0 2)
v8 (polar v6 0 2)
v9 (polar 01 0 (+ (* 0.3 bw) 2 (sqrt 2) (* mv 0.2)))
v9a (polar q01a O (+ (* 0.3 bw) 2 (sqrt 2)))
v0l (polar vl g90 1)
v(2 (polar v2 g270'1)
)
(setq uO01 (polar cl g270 (/ d 2.0))
u002 (polar c2 g270 {(/ d 2.0))
ul (polar u001 0 2.0)

278 u0l {polar u001 g270 2.0)



u2 (polar u002 g180 2.0)
u02 (polar u002 g270 2.0)
) .
(setq mO1 (polar n01 g270 dkmyo)
mO03 (polar n03 g270 dkmyo)
)
(setq pO1 (polar ul g90 d)
p02 (polar u2 g90 d)
pO11 (polar u001 g90 (+ d 2.0))
p021 (polar u002 290 (+ d 2.0))
)
(setq cO (polar c10 0 (/ bw 2.0))
c00 (polar cO g90 aw)
cf2 (- aw (/ df 2.0))
cfO (sqrt (- (* cf2 cf2) (* bw bw 0.25)))
fO (polar c00 g270 cf0)
f1 (polar fO g180 (/ bw 2.0))
f2 (polar c00 g270 cf2)
f3 (polar f1 0 bw)
ca2 (-aw (/da2.0))
cal (-aw (/dm 2.0))
a0 (polar c00 g270 ca0)
a0al (sqrt (- (* ca2 ca2) (* cal ca(})))
al (polar a0 gl80 a0al)
a3 (polar a0 0 a0al)
a2 (polarc0 g90 (/ da 2.0))
a0l (polarc10 g90 (/ dm 2.0))
a02 (polar c20 g90 (/ dm 2.0))
cal2 (- aw (/d0 2.0))
al2 (polar c00 g270 cal2)
al3 (polar cOO (dr 330) cal2)
all (polar c0O0 (dr 210) cal2)
)

; cde diém chi sit dung cho két cau kiéu 2.3
(setq 111 (- bw daynanhoa)
n (11 2.0)
111 (/ 111 (cos (dr 5)))
)
- (setq nl (polar nO11 (dr 5) 111)
n2 (polar n02 (dr 355) li1)
n3 (polar nl 0 daynanhoa)
n4 (polar n2 0 daynanhoa)
) .
;16 fi20
(setq nlQ (polar c10 0 (/ bw 2.0))
nl0 (polar nl0 g90 {/ dkilo 2.0))
nll {polar nl0 g180 (/ daynanhoa 2.0))
nil (polar nll g270 (/ dklo 2.0))
nl2 (polar nll1 g90 dklo)

Py .
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nl3 (polar nll 0 daynanhoa)

o' nl4 (polar nl2 O daynanhoa)

)

. ve

(command "._filtet" “r" 2)

(command "._-layer" "m" "lien" "¢" "white" " "It" "continuous” "" )

{(command ", _zoom" "¢")

(setq ss (ssadd))

(if (= loaikc 0)

(progn
(command "._-layer” "make” "lien” ")
(command "._pline” 3 n03t n03 ")
(ssadd (entlast) ss)
(command “._mirror” "1" "" ¢l ¢2 "n")
(ssadd (entlast) ss)
(command "._pline” n(}1 nO11 f1 "")
(ssadd (entlast) ss)
(command "._mirror” "I" " ¢1 ¢2 "n™)
(ssaddd (entlast) ss)
(command “._arc" f1 {2 {3)
(ssadd (entlast) ss)
(command "._mirror” ss "" ¢l ¢2 "n")
(ssadd (cntlast) ss) .
(command "._pline” nOl pl p2 n03 ")
(ssadd (entlast) ss)
(command "._pline” mO1 uOl ul u2 u02 m03 ")
(ssadd (entlast) ss)
: gach mat cat..
(command "._-layer” "make” "hatch” "¢" “yellow™ " ")
(command "._hatch” "u” "45" "5§" "n" ss ")
)
), if loaike = O

Hoai két cdu 1
(if (= loaike 1)
(progn
; phdn than
(command “._-layer" "make” "licn" ")
(command "._pline” n03 n031 g1 g2 g3 v9 v7 v5S v3 vl n011 n01 ™)
(ssadd (entlast) ss)
(command “._mirror” “I" " ¢! ¢2 "n")
(ssadd (entlast) ss) '
(command "._pline" n01 p1 p2 n03 “*)
(ssadd (cntlast) ss)
{command "._pline” mO1 u(}] ul u2 u02 m03 ")
(ssadd (entlasi) s8)
S it
(command "._-tayer” "make” "hatch” "¢” "yellow" ™ ™)
(command "._hatch”™ "u” "45" 75" "n" 58 ")
(scty ss nil ss {ssadd) )



;vanh rdng
{vevanh_bvt)

)
) Jifloaike = 1

. két cau kiéu 2,3
(if (>= loaikc 2)
{progn
: phan than
(setq ss (ssadd))
(command "._fillet" “r" §)
(command “._-layer” "make" "lien” "")
(command "._pline” n03 n3 nl3 ")
{command "._fillet” "p" “1")
(ssadd (entlast) ss)
(command "._mirror" "1" "" ¢l ¢2 "n")
(ssadd (entlast) ss)
{(command "._pline” n0l nl nl1 ™)
(command "._fillet” "p“ ")
(ssadd (cntlast) ss)
(command "._mirror” "I" "" ¢! ¢2 "n")
(ssadd (entlast) ss)
(command "._pline" n02 n2 nl2 ")
(command "._fillet” "p" "I")
(ssadd (entlast) ss)
{command “._mirror” "I" *" ¢l ¢2 "n")
(ssadd (entlast) ss)
(command "._pline" n04 n4 nl4 ")
{(command "._[illet" “p" "1")
{ssadd (entlasl) ss)
(command "._mirror” "1” " ¢l ¢2 "n")
{ssadd (entlast) ss)
(command "._pline” n04 q1 q2 q3 v9a vO v7 v5 v3 vl n02 ™)
(ssadd (entlast) ss)
{command "._mirror” "I" " ¢l ¢2 "n")
(ssadd (entlast) ss)
(if (= loaikc 2)
(progn
(command "._pline” nll ni2 ")
(ssadd (entlast) ss)
(command “._mirror” "1" " ¢l ¢2 "n")
{ssadd (entlast) ss)
(command "._pline” nl3 nl4 ")
(ssadd (entlast) ss)
(command ". _mirror” "1" " ¢t ¢2 "n")
(ssadd (entlast) ss)
)
; else
(progn

(command " nline" nll nl?T ") 281



(ssadd (entlast) ss)
(command “._mirror” "I" "" ¢l ¢2 "n")
(ssadd (entlast) ss)
(command "._plinc” dl2 nl4 "")
(ssadd (entlast) ss)
(command “._mirror” "I" "" cl ¢2 "n")
(ssadd (entlast) ss)
)
)
(command "._pline" nO1 pl p2 n03 "")
(ssadd (entlast) ss)
(command "._pline” mO1 u0Ol ul u2 w02 m03 "")
(ssadd (entlast) ss)
D mdt cdt
(command "._-layer” "make" "hatch" "¢" "yellow™ "" "")
(command "._hatch” "u" "45" "S§" "n" ss ")
(setq ss nil
ss (ssadd)
)

(command "._-layer” "make"” "lien” ")
(command "._pline" n02 nO11 ")
(command "._marror” "I" "¢l ¢2 "n")
(command "._pline” n(4 n031 ")
(command "._mirror” "I" " ¢1 ¢2 "n")
(vevanh_bvt)
)
) if loaike = 2.3

(if (= loaikc 3)
(progn
(command "._-layer" "make" "lien
(command "._pline" nil nl2 ")
(command "._mirror” "I" " ¢l ¢2 "n")
(command "._pline” nl3 nl4 "")
(command "._mirror” "I” "" ¢l ¢2 "n") ,
(command "._-layer" "m" “cen” "c" "red" "" "It" "center" """")
(command "._pline” (polar nl0 g180 (+ (/ daynanhoa 2.0) 5))
(polar nl0 O (+ (/ daynanhoa 2.0) 5)) "" )
(command "._mirror" “1" "" ¢l ¢2 "n")
)
)

©" " ll")

Jvanh rang va duimg tam
(setq ss nil) (setq ss (ssadd))
(command "._-layer” "make” "lien" ")
{command "._plinc” 1 a0l al ")
(command "._chamfer” "d"” 1.5 1.5)
(command "._chamfer” "p" "'} (ssadd (entlast) ss)
282  (command "._mirror” "I" "" c0 c00 "n") (ssadd (entlast) ss)



(command "._arc" al a2 a3) (ssadd (entlast) ss)
(command "._-layer” "make” "cen” "c¢" "red" "" "It" "center” “" "")
(command "._ltscale" 15)
(command “._arc" al!l al2 al3) (ssadd (entlast) ss)
(command “._mirror”’ ss " ¢l ¢2 "n")
(command "._pline"” (polarcl g180 5) (polarc2 0 5) "")
(setq ss nil) :
;vdt goc
(command "”._-layer” “make” "lien” "")
(command "._pline" u01 p1 ")
(command "._plin¢" v02 p2 ")
(command "._plinc” ul pOl pOIf ™)
(command "._plinc” u2 p02 p021 ")
(commaund "._pline” p(}1 p02 ")
» Kieh throe
(command "._-layer” "m" "dimtext” "¢" 6 "" "It" "continuous™ "" "")
(setq ub (polar a0l g270 dm) ul (polar u6 () bw) )
(dimhorl u$ u6 (polar u5 g270 20) (rtos bw 2 0))
(dimhorl (polar u6 0 1.5) u6 (polar u6 g270 10)
(strcat (rtos 1.5 2) "*45" "%%d") )
(rwrite (polar u6 (dr 245) 18) htext 0 “hai ben")
(setq p (polar c2 0 20))
(Of (/= loaike 0)
(progn
(sctq q30 (polar 3 g270 dq))
(dimhort g30 u$§ (polar u6 g270 10) (rtos (/ bw 5) 2 0))
(if (= loaikc 3)
(progn
(dimver! nl0 (polar nl0 g270 dktlo) p
(strcat "%%<" (rtos dktlo 2 0)) )
(setq p (polar p 0 (* hiext 3)))
(dimverl nl1 nl2 (polar n02 g180 10) "4%%c20")
)
)
(if (>= loaike 2)
{progn
(dimver! n04
(polar n04 'g270 dkvr) p
(strcat "%%c” (rtos dkvr 2 0)) )
(setq p (polar p O (* htext 3)))
)
)
(dimver! q3 g30 p (strcat "%%c" (rtos dq 2 0) "H7/k6"))
(setg p (polar p O (* htext 3)))
)
)

(if (> delta )
{progn
(dimhor] m01 m03 (pelar m03 g270 15) (rtos daimyo 2 1)) 283
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(dimver] n01 mO! (polar cl g180 10)
(strcat "%%c" (rtos dkmyo 2 0)) )
)
)
(dimverl a2 (polar a2 g270 da) (polar c1 g{80 (* htext 6))
(strcat "%%c" (rtos da 2 2) "-0.100") )
(dimverl a0l u6 (polarcl g180 (* hiext 9))
(streat "%%c" (rtos dm 2 2) "-0.100") )
{(dimlead] (polar c00 (dr 240) ca2) <00 (strcat "R" (rtos ca2 2 2)) ")
(dimleadQ ul (polar ul (dr 45) 15) (strcat (rtos 2 2) "*45%%d")
"hai ben" )
; nham va dung sai khde
{command "._-layer” "make" “toler" “c” 8 "" "it” "continuous” "" "")
{command "._pline" u2 (polar u2 0 18) "")
(setq pt (polar u2 0 14))
(matchuan pt (polar pt g270 10) 270 htext “A")
. nrham
(nham (polar u2 0 10) 0 htext "2.5")
(setq pt (polar ¢l g180 (* htext 3.3)) pt (polar pt 290 (/ da 2.0)) )
{nham pt 10 htext "2.5")
(nham al 3 335 htex1 "2.5")
(if (> delta ()
(progn
{command "pline” n03 (polar n03 g90 15) ")
(nham (polar n03 g90 10) 270 htext "2.5") )
)
(if (/= loaikc 0) (nham (polar n04 g270 10) 270 htext "2.5"))
(nham (polar 3 g270 5) 270 htext "2.5")
; dung sai vi tri
(setq pt (polar f3 g270 (* (distance c20 £3) 2.0)) pt (polar pt g90 3) )
(dimtol pt (polar pt 0 htext) O htext "dao” "0.05" "AA")
(if (or (> delta 0) (/= loaikc 0))
(progn '
(setq pt (polar p1 g90 3))
(dimtol pt (polar pt g180 (* htext 10)) 180 htext "dao”
"0.02" "TAA" )
)

; V€ hinh chicu bén (16 mava)
(command "._-layer” "make” "lien” ")
(if (> loaikc 1)
(Jo_moayo (polar p 0 (* htext 18)) d b t2 th2a tb2b 112 htext)
(lo_moayo (polar p O (* hiext 18)) d b t2 th2a tb2b 112 hiext)
)
> chén ghi chii va bdng thong s6
(setq ltext (list
"1. Co so che tao chon bo kiem tra theo TCVN 1067-84"
2. Nhiet luyen: toi cai thien, HB 190..220"
“3. Sai lech gioi han khong chi dan cua cac kich thuoc:”
bao - HI4, bibao - hi4, con lat %%p IT12/2"
“4. Dung sai do song song ranh then 0.022"



)

.
’

"5. Dung sai do doi xung ranh then 0.086")
)
(setq pt (nth 3 kglist))
(brnote pt htext ltext)
{(setq pt (nth 4 kglist))
(bangthso_v "bths-bv" pt)

sovevanh rang hanh vit

(defun vevanh_bvt ()

)

Jvanh..
(command "._-layer” "make"” "lien" ")
(command "._pline" q1 q11 ") (ssadd (entlast) ss)

(command "._pline” vi v2 ") (ssadd (entlast) ss)
(command "._pline” v3 v4 ") (ssadd (entlast) ss)
(command "._pline" v§ v6 ") (ssadd (entlast) ss)

(command "._pline” v7 v8 ") {ssadd (entlast) ss)
(command "._mirror" ss " ¢] ¢2 “n") (setq ss (ssadd))
(command “._pline" 11 v2 v4 v6 v8 vOa q3q2qi2qll f3"™)
(ssadd (entlast) ss)

(command "._mirror" “1" "" ¢ ¢2 "n") (ssadd (entlast) ss)
(command ", _arc" f1 f2 £3) (ssadd (entlast) ss)
(command “._mirror” ss " ¢l ¢2 "n") (ssadd (entlast) ss)
(command “._-layer" "make” "hatch” ")

(command "._hatch" "u" "315" "5" "n" ss =)

(setq ss nil)

(command “._pline" vOI v§ ")

(command "._mirror" "]" " ¢1 ¢2 "n")

(command "._pline" v02 v6 ")

(command “._mirror” “I" " ¢1 ¢2 “n")

(command "._-layer" “make" "cen" “¢” "red” " “It" "center” "" "")
(command "._ltscale” 15)

(command “._pline” (polar 401 g180 5) (polar v9 0 5) ")
(command "._mirror" "[" “" ¢] ¢2 “n")

(defun vebvtlt ()

)

(alert "Banh vit lien truc 777, Hay chay chuong trinh ve truc.." )

o Hop alert hién tro giip

(defun help_bvt ()

(alert

"* Modul tieu chuan m: (1,5) 2 2.5 (3)3.15(3.5)4 5(6)6.3(7)8 10

12516 (18) 20
\n* He so duong kinh q: (khong dung gia tri * khj m=2; **
khi m=2.5) A
6.3 (7.8 (9) 10* (11,2) 12.5%* (14) 16 (18) 20 (22,4) 25;
\n* Cac so lieu: d, da, df, daM2 va bw duoc tu dong tinh lai,
trong do daM2 va bw
\n duoc lay theo gia tri lon nhat cua chung.
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Hay nhap lai gia tri khac neu can.
\n* De thay doi cac thong so ghi tren khung ten hay chon
nut Khung ten." )

)
74y Mot 56 ham xur Iy danh sdch

;o Tao danh sdach tion két ur cde dong trong file van bdn
(defun mk_list(fname / line f madelist charl linel)
(setq I (open fname "r"))
(if (not f) (progn
(alert (strcat "Cannot open file " fname " to read."))
(exit))
)
(setq madelist '())
(while (setq  line (read-line )
{(sctq charl (substr line 1 1))
Gf (/="/" charl) (progn
(if (/="(" charl) (setq line (strcat "(" line)))
(if (/=")" (substr line (strlen line) 1))
(setq line (strcat line "))
(setq  linel (read line))
(setq madelist (append madelist (list line| M)
)
(close )
madelist

)

v Tao danh sdch chira s6'liéu o truomg khod
;i cua mot danh sdch lién két khde
(defun mk_key_list(llist key / 11 It newlist slist count keyitem)
(if (not Hist) (progn
;(prompt “Nil list.”)
(exit)) )
(setq Il (length llist))
(if (=11 0) (progn
;(prompt "Empty list,")
(exit)) )
; else...
(setq slist (nth O ilist))
(setq 111 (length slist))
(if {or (>=key 1l1) (< key 0)) (progn_
;(prompt "Out of range.")
(exit)) )
(setq count 0)
(setq newlist '())
(while (< count I])
(setq siist {nth count ilist))
(setq keyitem (nth key slist))

286 (setq newlist (append newlist (list keyitem)))



(setq count (+ I count))
)

newlist

)

;oo Tim kiem danh sach
(defun scan_iteml (1list ki ik10 ik!1 k2 |k20 ik21/
ik} ik2 slist dk found 1l key)
(setq dk nil
count 0
found nil
H (length llist))
(cond :
((= nil list) (progn s(prompt "Nil list.”)
(setq key nit)))
((=01I) (progn [(prompt "Empty list.”)
(setq key nil)))
(t {progn
{while {not dk)
(setq slist (nth count 1list))
(setq ik1 (nth k1 slist))
(if (= k2 nil) (sctq ik2 ik1)
(setq ik2 (nth k2 shist)))
(setq found (and (>= ikl ik10) (<= ikl ikl 1)
(>= ik2 ik20) (<= ik2 ik21)))
(if (not found) (setq count (+ 1 count)}))
(setq dk (or found (>= count I1)))
) ;end while
(if (not found) (progn
{prompt "No such one in this list.”)
(setq key nil))
; else
(setq key count))
} cprogn'T
), condT
) cond
key
)

i1 Mot s6 ham xii Iy DCL

At Chuyén tinh ndng is_enable cia tile thanh frue
#1 Key ctia cde tile truyén qua danh sdch ltiles
{defun tilesON (ltiles / tilel)

(foreach tilel ltiles (mode_lile tilel 0))
)

A Chuyén tinh ning is .enable cua tile thanh false
A Key ctia cde tile truyén qua danh sach Iniles
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(defun tilesOFF (ltiles / tilel)

(foreach tile] ltiles (mode_tile tile] 1))
)

/1 Thao tdc vai Toogle
(dcfun togg(tilekey tlist / ans)
(setq ans (get_tile tilekey))
(if (= ans "1") (tilesON tlist)
(titesOFF tlist) )
ans

)

JFilllmage
J1 Bién anh slide cho niit image va image button
(defun fillimage(imagefile imagekey / x y)
(setq x (dimx_tile imagekey)
y (dimy_tile imagekey))
(start_image imagekey)
(Mll_image 00 x y 0)
(slide_tmage 0 0 x y imagefile)
(end_image)

)

J Khai tao danh sach cho popup list hodc list _hox
i Key la khéa lién két vei popup_list hode list bor
{1 Cace phan e lay nr cho trong list
(defun mk_dlg_list ( key Ilist / list1)

(start_list key) '

(forcach list1 1ist (add_list list1))

(end_list)
)

555 Mot s6 ham ghi kich thuéc, dung sai, vdn ban,...
555 va cdc ham try giup khdc

:5: Kiéu dinh dang kich thudc
(defun setdimvarl ()
(command "“-style

"n

dimtcxt" "romansn "I e lS "ioun nu)

(command "dimasz" htext) 1arrow size

(command "dimdec" 2) :decimal places

(command "dimtdec” 3) ;decimal places for tolerance
(command "dimtzin" 0)

(command "dimzin" 8) ;suppress zero leading

{command "dimtxt” htext)

{command "dimtad" |)

(command "dimtix" Q).

(command "dimgap” 2) .dimgap
(command "dimexo” 2)

(command "dimexe"” 3)



‘command "dimtih" 0)

(command "dimtolj" 0)

(command "dimtxsty” "dimtext™)
)

: Ghi kich thitoe ngang, khong kém dung sai
(defun dimhorl(p! p2 p3 text)

(command "dimtol" “off™)

(command "dim" "hor" pl p2 p3 text “exit")
)

s Ghi kich thioe doc khong kém dung sai
(defun dimverl(p! p2 p3 text)

{(command "dimtol"” "off")

(command "dim" "ver"” pl p2 p3 text “exit")
)

s Ghi kich thude ngang keém dung sai
(defun dimhor2(pl p2 p3 tp tm lead trail)

~ommand "dimtol” "on")

(command "dimtp” 1p)

(command "dimtm" tm)

(command "dim" "hor" pl p2 p3 (strcat lead "<>" trail) "exit")
)

s Ghi kich thude doce kém dung sai
{defun dimver2(p! p2 p3 tp tm lead trail)

(command "dimtol"” "on")

(command "dimtp"” tp)

(command "dimtm" tm)

(command "dim" "ver" pl p2 p3 (strcat lead "<>" trail) "exit")
)

;s Ghi chu (danh s& chi tiét)
(defun dimlead| (pl p2 text text2)
(command "dim" "lea” p! p2 " text "exit")
(command "text” (polar p2 (dr 270) 5) htext "0" (strcat " " text2))
)
(defun dimleadO (p1 p2 text text2 / dimasz1)
(setq dimasz! (getvar "dimasz"))
(command "dimasz" 0)
(dimleadl pl p2 text text2)
(command "dimasz” dimaszl)

)

: Ghi vdn ban lén bdn vé
; justify left
(defun Iwrite( p size ang text)

(command "text" p size ang text)
P ? 289



)
; justify right
(defun rwrite(p size ang text)

" outY u.n

(command "text” "j" "r" p size ang text)
)
; justify center
{(defun cwrite(p size ang text)

{command “text™ "j" "c” p size ang text)
)
Jjustifv middle center
(defun mewrite(p size ang text)

{(command "text” "j" "mc" p size ang text)
)
Sjustify middle left
{defun mlwrite(p size ang text)

(command "text” "j" “ml" p size ang text)

)

: Ghi mdt chudn
(defun matchuan(p! p2 alfa size mec / ang p size2)
(setq size2 (* 2.0 size) ang (angle pl p2))
{command "pline” pl "w" 2 0 (polar pl ang 1.5} p2 ™)
(command "pline” p2
{setq p (polar p2 O size))
(setq p (polar p (dr 90) size))
(setq p (polar p (dr 0) size2))
(setqg p (polar p (dr 270) size2))
(setq p (polar p (dr 180) size2))
(polar p (dr 90) size) ")
(if (/= alfa) {command "rotate” "1" " p2 alfa))
(setq p (polar p2 (dr alfa) size2))
(mcwrite p size 0 mc)

)

; Nham
(defun nham(p ang size value / pl angl sizel size2)
; g6¢ xoay ang trong khoang 0..360
(setq sizel (* 1.5 size)
size2 (* 3.0 size)
p! (polar p (dr (+ ang 140)) sizel)
ang!l (+ ang 90))
(command "pline" pl p (polar p (dr (+ ang 60)) size2) "")
(setq pl (polar pl (dr angl) (* size 0.7)))
(setq angl ang)
(if (> ang 180) (selq ang! (- ang 180)))
(if (<= angl 90) (mcwrite pl size angl value)
(mcwrite pl size (- angl 180) value))

290



; Dung sai vi tri
(defun dimtol( p! p2 aifa size loai gtri mc /
ss ang size2 size3 size5 size07 sizel4 p p0 pO1 p02)
. gbc quay alfa = 0 hodc 180..
(setq size2 (* 2 size)-
size3 (* 3 size)
sized (* 5 size)
size07 (* 0.7 size)
sizel4 (* 1.4 size)
ang (angle pl p2)
ss (ssadd))
(command "pline” pl “w" "0" "0.8" (polar p!l ang size)
"w" "0" "0" p2 ")
{command "pline” p2
(setq p (polar p2 O size))
(setq p (polar p (dr 90) size))
(setq pO1 (polar p 0 size3))
(setq p02 (polar pO1 0 sizeS))
(setq p (polar p02 O size3))
(setq p (polar p (dr 270) size2))
(setq p (polar p (dr 180) (+ size3 size5 size3)))
(polar p (dr 90) sizc) ")
(ssadd (entlast) ss) -
(command "pline” pO1 (polar pO1 (dr 270) size2) ")
(ssadd (entlast) ss)
(command "pline” p02 (polar p02 (dr 270) size2) ")
(ssadd (entlast) ss)
(if (/= alfa 0) (progn
(command "rotate” ss " p2 alfa)
(setq p (polar p2 (dr alfa) (* size 10.5))) )
celse
(setq p (polar p2 0 (* 2.5 size))) )
(setq ss nil)
(cond '
((= loai "dac") (progn
(command "pline" (setq p0 (polar p (dr 45) size07))
"w" "0" "0.8" (polar p0 (dr 225) 1.5)
"w" 0" "0" (polar p (dr 225) size07) ")
N
((= loai "vuonggoc™) (progn |
(command "pline” (setq pO (polar p (dr 90) size07))
(setq pO (polar pO (dr 270) size)) ")
(command "pline” (polar p0 0 size07)
(polar pO (dr 180) s1ze07) i |
)
({= loai "doixung") (progn
(setq pO (polar p (dr 180) size))
(command "pline" p0 (polar p0 0 size2) ™)
(setq pO (polar p (dr 90) (* 0.5 size)))

(setq pO (polar pO (dr 180) (* size 0.5))) 551



(command “pline" p0 (polar p0 0 size) ™)
(command “copy" "I " p0 (polar p0 (dr 270) size))
)

((= loai "dongtam") {(progn
(command "circle” p "d" size)
(command "circle” p "d" size14)
) '

((= loai "tru") (progn
(command “circle” p "d" size)
(setq pO (polar p 0 size07))
(setq pO (polar pO (dr 60) size07))
(command "pline” p0

(polar pO (dr 240) size14) ")
(command “copy” "I" ™"
p0 (polar p0 (dr 180) size14))

)

i cde logi dung sai khdc (1y thém theo nhu cau)

)

(mewrite (polar p 0 (* size 4)) size 0 gtri)
(mewrite (polar p 0 (* size 8)) size 0 mc)

)

: Tra thong so then bang
(defun tinhthen(d / fn key tlist thist!)
(setq fn (findfile "thenbang.dat™))
(setq tlist (mk_list fn))
(setq key (scan_iteml tlist 0 d 1000 0 0 1000))
(setq tlist1 (nth key tlist))
(setq tlist nil)
tlistl
)

; Vé 16 moayo
(defun lo_moayo( p0 d b tt tpb tmb tpt htext /
d2 dr5 b2 11 12 pl p2 p3 p4 p5 ¢l c2c3 ¢4 s5)
(setq d2 (/d 2.0)
d25 (+d2 5)
b2(/b2.0) -
11 (sqrt (- (* d2 d2) (* b2 b2)))
12 (+d2 tt)
ss (ssadd))
(setq pl (polar p0 (dr 90) 11))
(setq pl (polar pl (dr 180) b2)
p2 (polar p0 0 d2)
p3 (polarpl Ob)
p4 (polar p0 (dr 90) 12)
p4 (polar p4 0 b2)
pS (polar p4 (dr 180) b))

(setq c1 (polar p0 (dr 90) 12)

292 At e Tiere Y FASDITON l")}



)

c¢3 (polar p0 (dr 180) d2)

c4 (polar p0 0 d2))
(command "._arc" pl p2 p3) (ssadd (entlast) ss)
(command "._pline" p3 p4 p5 pl ") (ssadd (entlast) ss)

; gach mdit cdt

(if (<1 0) (progn _
(command "._-layer" "make” "_mss.cat” "")
(Command "._-halch“ "u" 'l45u "5" ..n.. - "")
)
(setq ss nil)

; dieomg tam
(command "._-layer" “make" "_mss.tam” ")
(command "._ltscale” 15)
(command "._pline" (polar cl (dr 90) 5)
(polar ¢2 (dr 270) 5) "")
(command "._pline"” (polar ¢3 (dr 180) 5) (polarc4 0 5)"")

;. ght kich thuoe
(command "-layer” "make” "_mss.text” ")
(dimhor} ¢3 ¢4 (polar p0 (dr 270) (+ d2 10))
(strcat "%%c" (1tos d 2 0)))
(dimhor2 p5 p4 (polar pO (dr 90) (+ 12 d2)) tpb (* -1 tmb) " ™)
(if >u0)
(dimver] (polar p0 (dr 270) d2) p4 (polar p0 O (+ d2 20))
(strcat "<>+" (rtos tpt 2 3)))
(dimver| (polar p0 (dr 90) d2) p4 (polar p0 0 (+ 20 d2))
(strcat "<>+" (rtos tpt 2 3)))
)

: nhdam va dung sai khae

(command "-layer” "make” "_mss.text” "")

(command "pline" (polar p4 (dr 90) 10) (polar p4 (dr 90) 30) ™)
(nham (polar p4 (dr 90) 24) 90 htext "Rz20")

(nham (polar p4 0 d2) 180 htext "Rz40")

: Viét cdc dong ghi chi lén bdn vé
(defun brnote(p0 size ltext / size3 p ltext 11 i}

(setq p p0)

(setq size3 (¥ 2.5 size))

(setq Ui (length ltext))

(setq 1 0)

{while (< 11l)
(Iwrite p size O (nth i ltext))
(setq p (polar p (dr 270) size3))
(setqi(+ 1 1)
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PHU LUC 2
PHAN MEM HEDD

1. Phan mém HEDD la mét chuong trinh tinh todn thigt hé¢ dan dong co
khi sit dung cdc loai hop giam t&c khac nhau vi k&t noi khic nhau véi dong
co dién va co cdu chip hanh, thé hién bing cdc bién sau day:

a) sd duge dinh nghia 12 mot bién kidu Byte, ding dé biéu thi cac loai so
d6 sau day clia hop giam toc:

«d = 1- 0 d6 hop giam 16¢ banh rang try mot cap ;

<d = 2 so db hop gidm 16c bianh rang con mot cap

sd = 3: so d6 hop giam tde truc vit mot cdp

od = 4: so d6 hop giam toc banh rang con - tru hai ¢ap;

od = 5: so dé hop giam tdc tryc vit - banh rang tru ;

«d = 6: 50 46 hop gidm tdc banh rang tru - TUC vit :

«d = 7: s0 46 hop giam t6c banh rang iry hai cdp dong truc;

sd = 8: so dd hop giam t0c banh rang try hai cdp khai trién, c6 bd
truyén cap nhanh dat gan dau vao;.

sd = 9: s d6 hop giam t6c binh rang tru hai c4p khai trién, ¢6 bo
truyén céip nhanh dat xa ddu vao;

sd = 10: so d6 hop giam t6c banh rang try hai cdp phéan doi cap nhanh;
sd = 11: so d6 hop giam toc banh rang iry hai cap phan doi cdp cham:
sd = 12: s0 d6 hop giam toc truc vit hai cap;

«d = 13: so dé hop giam tdc banh rang tru bacdp ;

«d = 14: so d6 hop gidm téc bdnh rang con - try ba cap .

«d = 15: 50 dd hop giam 16¢ banh ring con - iy hai c4p c6 hai dau ra,

qua hai bo truyén xich nGi véi hai co cau chap hanh.

b) pa ciing duge dinh nghia & mot bign ki€u Byte, dung d€ bicu thi
phuong 4n ndi hop gidm tdc vai dong ¢o dién va lruc cong tac chia may:

pa = l: néi dong cd dién véi true vao cua hop giam tdc bang bd truyén
dai, truc ra cha hop giam t6c v truc 1am viée bang khdp ndi.

pa = 2: ndi dong co di¢n véi truc vio ctia hop giam 16¢ bang khdp ndj,
truc ra cua hop giam t6c vai truc 1am viéc bang bo truyén xich.

pa = 3: dung khop ndi d4é udi céc truc clia hop gidm t6c voi truc cia
dong co dién va véi truc 1am viée.
5 Phan mém HEDD bao gém 4 chuong trinh 16n:

Program Chondco : tinh toan dong hoc, chon dong co dién va phan
phdi ti s truyén ciia hé cho cdc cdp.
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Program Botruyen: tinh toédn thiét k€ cic b truyén trong hop va ngoai
hop (bo truyén dai hoac b truyén xich); chon khdp
nGi dé ndi dau truc vio vdi truc dong co hodc diu
truc ra vdi truc ciia co cau chip hanh.

Program Trucolan: tinh toan thiét k€ truc va chon 8 lan cho céc truc cla
hop giam tdc. -

Program Banve  : tinh todn cédc y&u 16 cla vo hop giam tdc va thiét k&
tu dong ban vé lip hop giam (Sc.

Chuong trinh chinh va cac don thé (Program ) sit dung cac Unit sau

day:
- Unit th chira cac bién t6ng thé va cdc cach tra bang khac nhau sir dung
cho toan bé chuong trinh;

- Unir kht chira cdc kiéu khung hién thi va cdc giao dién dung chung
cho toan bd chuong trinh;

- Unirt solict chiia cac chuong trinh con nap dir liéu va goi dir li¢u cling
nhu nap va goi két qua tinh todn cho cdc chuong trinh tinh todn ticp theo
va cdc chuong trinh v& tr dong cdc ban vé k¥ thuat.

Kém theo phan mém la toan bd cdc bang tra cin cho tinh todn va vé da
duge nap vao dia,

3. D€ giam thiéu dung lugng cho phdn mém HEDD, céc chuong trinh
16m sir dung nhiéu chuong trinh con duGi dang Unit va Unit Overlay.

a) Riéng Program Chondco st dung cac Unit va Units Overlay sau

day:
- dliew  : nap va goi dir liéu ddu vao cho cic so d6 cuia hé din
dong;
- sodohe : st dung phdn mém d6 hoa PASCAL dé vé cic loai so d
clia hé din dong;
- udc : tinh todn chon dong co; phan phdi ti s& truyén cia hé cho

cac cdp; tinh cong sudl, s vong quay va mémen Xxoan
trén céc truc cuia hé.

b) Riéng Program Botruyen sit dung cac Unit Overlay sau day:

- uscp : chon vat liéu va xdc dinh ing suit cho phép dung chung
cho cdc bo truyén banh rang tru va banh rang con rang
thing va rang khong thang;

- ubr, utv  : tinh cdc bo truyén trong hop : bd truyén banh ring hoic
truc vit ;

- udai, uxic: tinh todn cac bd truyén ngoai hop (bo truyén dai hodc bo
truyén xich) :

c¢) Riéng Program Trucolan sit dung cac Unit Overlay sau day:

- thtruc : tinh todn thiét ké truc;
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4. Phin mém HEDD, dugc xay dung theo luu dé thuat giai vé trén hinh
7.1, trén d6 trinh bay ky hon v& Program Botruven . D6 1a vi d6i véi cic so
d6 khic nhau ctia hé din dong, c¢6 su khic nhau vé noi dung tinh toén (do sir
dung loai bd truyén khac nhau) va trinh ty tinh todn (nhim giam thiéu sai s6
cua ti s6 truyén chung cua hé), trong khi d6 d6i vé6i Program Chondco va
Program Trucolan, chi c6 sy khic nhau & cic phin tinh todn cu thé, nhimg
ndi dung ndy s& duge chd thich hoac huéng din truc tiép trén man hinh.

Ngoai cac bi¢n sd, pa, trén luu dé thuat giai con st dung
- Céic bién ¢ dir li¢u dau vao :
F — luc kéo bing tai hoac xich tai;
v — vin t6¢ bang tii hoidc xich tai;
L, - that han sir dung thiét by;
) — dudng kinh tang quay hoac dudmg kinh thung tron;
z,p = 50 ring dia xich nho cia xich tai va budc xich tai;
- 3¢ : 80 cap trong hop giam t6¢ (sc = 15 2; 3:...);
- Ibt : loai bo truyén, véi ky hiéu quy wdc:
2 - b6 truyén banh rang tru;
3 - bo truyén banh rang con;
4 - bo truyén truc vit - banh vit,

V@i hop giam (6c dong truc do aw, = aw,, trong khi T, = u,T, nén
thudng tién hanh thiét k& cap cham truée d€ nhan duge aw, va I8y aw, = aw,
roi ti€én hanh tinh kiém nghiém bo truyén cap nhanh véi hé s6 chidu rong
rang duge chon nho hon so vé6i cdp nhanh ctia so dé khai trién. Véi hop giam
t6c banh rang — truc vit do hiéu suft cia bo truyén truc vit phu thudc vao cic
thong s6 clia b truyén nay, tir d6 anh hudng dén cong sudt vi mémen xoén
trén bo truyén bédnh rang trong hé, do d6 bo truyén truc vit & cip cham cing
cin duge thiét k€ trude. Vi vay doi véi hai so dd 7 va 6, qua trinh tinh toan
dugc 1ap lai cho cdc bo truyén trong hop tir cap cham dén cdp nhanh, tréi lai
doi véi cdc so dé con lai. qué trinh tinh todn lai duge lap lai cho cic bo
truyén trong hop tir cdp nhanh dén cip cham, nhu thé hién trén hinh 7.1.

5. Khi khai théc phin mém HEDD cén luu ¥ nhimg vin dé sau day:
a) Chon s6 doi cuc cia dong co -

Chon s6 doi cuc cia dong ¢d ¢6 anh hudng 16n dén kich thude ciing
nhur gid thanh cua céc chi ti€t may va bo phan mdy trong hé: ciing mét cong
sudt dong co, s6 ddi cuc cang tang thi gid thanh dong co cang ting nhung sd
vong quay dong bo clia dong co cing gidm, do d6 véi cing mét van t6¢ cia
truc lam viéc, ti 86 truyén chung clia hé s& giam, din dén kich thude va gia
thanh cdc bo truyén va hop gidm téc s& giam. Vi vay dé phéi hop hai yéu 16
vira néu nham chon duge s6 vong quay thich hop cho dong ca, chuong trinh
da xudt phét tlr so dé cua hé dan dong va kha nang thuc hién ti s6 truyén cua
timg b truyén d¢ xdc dinh s6 vdng quay so bd clia dong co, 1am can cif cho
ngudi su dung suy ra s6 doi cuc p cla dong co. Sau d6é méi tién hanh tra céc
s6 li¢u claloai dong co dugc chon ( cic bang s6 ligu ciia ba loai dong ca
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Viét — Hung , Dién co Ha No¢i va dong co cua Nga da duoc nap vao dia ),
kém theo phin mém.

Tuy nhién véi cing mot bo dir li¢u ddu vao, khi sir dung phan mém van
¢6 thé chon s& ddi cuc khdc nhau dé tinh todn dong hoc, thiét k€ cic bo
truyén, thiét ké truc va chon & lan cling nhu thiét k& ban vé, cudi cung c6 thé
chon duge s6 doi cuc thich hop hon dé dung. DE trdnh nham lan, trude khi
bit ddu thuc hién mot trong 4 chuong trinh [dn d6i véi mot s6 so d6 cha he,
phan mém yéu ciu ngudi sit dung gin s doi cuc p.

b) Véan dé phén phoi tt 5O truyén:

- Do dudmg kinh cic binh dai cha bo truyén dai 12 nhitng gid tri ticu
chuin nén d€¢ giam thiéu sai léch cho 1i s6 truyén. ngudi thiét ké nén chon u,
theo dily 5O suu (tuong ing véi day dudng kinh banh dai tiéu chuin):

2:224:25:28:315:3,56:4:5:6

- D¢ tién hanh phan phoi ti s6 truyén cho cdc cdp trong hop giam toc,
4 phuong in (fa) phan phoi u s0 truyén:

fa =1 :theo ¢ong thire thue nghiém (2] ;

fa = 2 : theo cac do thi twong tng [2] ;

fa =3 : theo khdi lugng nho nhat doi vai hop giam toc bianh
rang try, xem (3.12) [2[:

fa = 4 : theo phuong phidp da muc ti¢u — bang 3.1 {2],

trong chuong trinh da s dung cac cong thiic va bang tra (ng véi cdc loal so
dé cha hé. Theo cic hudng dan (rén man hinh. ngudi sir dung can tim hiéu
dé quyét dinh chon phuong an nao, tir dé sé ¢6 duge cac gid tri cua U s
truyén cac cap, phuc vu cac bude tinh tiép theo.

c) Dbt véi Program Botruyen. ngoii nhimg van d¢ da néu wrong phan
luu d6 thuat gida, can luu ¥ thém:

- Cac bo truyén déu duge thiét k& xuvat phat tir cdc chi tiéu chu yéu vé
kha nang lam viéc, két hop vai viée lya chon 81 vu cac thong s6 va kich
thudc, dong thoi {ing vdi mdi dir liéu dau vao con dua ra nhiéu phuong dn
thiét k&. Ngudi sir dung ¢é the thiét k& theo mot hoac mdt s phuong an,
cudi cling dua vio cdc kél qua tinh todn tng véi cac phuong dn khdc nhau dé
quyét dinh chon phuong dn thich hgp nhit.

- Do s6 rang nguyén va dudng kinh banh dai 1a nhimg gid tri tiéu chuan
nén ti s6 truyén thuc t€ cha cic bo truyén di duge thiét ké sé khdc véi u s6
truyén tinh todn. Nham giam thiéu sai s6 cua ti s6 truyén chung toan hé,
phan mém HEDD dam bao kha nang thiét k& bo truyén cudi cing (1a bo
truyén xich déi v4i phuong dn pa=2 va la bo truyén banh rang doi véi pa=1
hodc 3) vdi ti s truyén u,, duge xédc dinh theo ti 6 truyén chung cua hé u,
va ti s truyén thue t& v, cba ciac bd truyén da duoc thiét ké trude nd theo
cong thuc sau:

=l 297



¢l =2 : dung 6 diia thay 6 bi;
¢f = 1 : tang dudng kinh ngdng truc;

Riéng giai phap sir dung 8 véi ¢& 16n hon da duoc két hop khi tra bang
thong s6 6 1an theo d va C. _

¢) Vin dé dai thoai v&i may tinh -

Dé tang toc do tinh todn, nhiéu doan chuong irinh trong phin mém
HEDD di duoc soan thao dé méy tinh tu dong thuc hi¢n. Tuy nhién van rat
cdn céc doan déi thoai gitta ngudsi v mdy nham thyc hi¢n nhimg ndi dung
sau day:

- Chon vat li¢u d¢é thiét k€ chi tiél may.

- Gan gi4 tri cho mot thong s6 dua irén mot khoang tri s6 duoc ghi trén
man hinh.

- Thuc hién cdc n6i dung hudng din cha phan mém, phuc vy cdc budc
tinh tiép theo.

- Tri 18i cdc cau hoi do chuong trinh dit ra nhu : ¢6 chdp nhan két qua
tinh todn hay khéng: ¢6 cin chon phuong dn khdc d€ tinh todn nia khong;
cé can giam (hodc tang) dutng kinh truc khong, v.v...

- Chon giai phép xif Iy khi kicm nghi¢m khong dat yéu cau.

- Quy¢t dinh phuong dn két cdu, v.v...

Pé gilp cho ngudi khai thic phin mém c6 thé dua ra dugc nhing noi
dung d6i thoai phi hop, trén man hinh ¢6 ghi nhitng chi thich va hudng dan
can thiét. Tuy nhién diéu dé chi ddp ing nhiing ndi dung dGi thoai don gidn.
Mudn cé nhitng d6i thoai xdc dang, ngudi sit dung phan mém phai duge
trang bi ddy di nhing kién thic vé két cau co khi va vé tin hoc, nhimg noi
dung di duge trinh bay chi tiét trong cdc chuang trude.
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