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LOI NO! PAU

Do an moén hoc Cong nghé ché tao mdy la mot do dan chuyén nganh
chinh cia sinh vién nganh céng nghé ché igo mday, déng thoi do an nay
ciing la mot dd an bat budc déi vdi mot 86 nganh nhiu Ots, Pong co dot
trong, May chinh xac, Co tin ky thuat v.u... D6 an mon hoc Cong nghé Ché
tao may hudng dan sinh vién gidi quyét mot vén @ tong hop vé cong nghé
ché tao may sau khi dd nghién ciu cdac gido trinh co ban cia nganh Ché
tgo may.

Khi thiét k& db an mon hoc Céng nghé ché tago may sinh vién sé lam
quen vdi cach sk dung tui liéu, s6 tay, ticw chudn va cé khd nang két hop,
so sanh nhang kién thic 1y thuyét véi thyc té san xudt.

Mt khac khi thiét ké db an, sinh vién phdi phat huy toi da tinh déc
lop sang tgo dé gidi quyét mot vdn d@& cong nghe cu the. Pé hoan thanh
nhiem vy dé, sinh vién phdi nghién citw kY nhitng gido trinh nhi Cong
nghé ché tqo may, May cat, Nguyén ly cdt kim logi, D6 gad vix cac giao
trinh 6 lién quan cia chuyén nganh Ché tgo may.

Tai liéu nay duge bién soqn duw trén cd s6 cna tai libu dd duoe xudt
bén nam 1987 6 sia chita, b8 sung thém mol sé phan dé tao diéu kién cho
sini vien sit dung thuan lgi hon, gidm duge thoi gian di tim tai lién khac.
Ngoai ra, tai liéu nay khong chi ditac dimmg dé thiét ké do an mén hoc ma
con lam tii liéw tham khdo khi thiét ké do an tot nghicp.

Khi soqn thdo tai liéu nay ching toi da két hop nhitng kinh nghiém
hudng din do dan cong nghé cia Bo mon trong nhidu nam qua voi nhing
tai liew ctie nude ngoai (Nga vi Phdp) duoc xudt bin gin day ¢6 chi ¥y dén
tinh dac thii cia nganh co khi Viét Nam.

Cluipig toi xin chdn thank cdm on PGS Bang Vit Giuo, PGS. TS Tran
Xt Viét di gop nhicu y kicn quy bau cho viée hocor thanh tai liéu nay.

Dé lan xudt bdn sau tai licu duge hoan chinh hon, c'h'zllng téi xin tran
trong cdm on nhitng ¥ kién déng gop cia ban doc va dong nghiép.

Cic v kicn c'I(};zg gép xin gii vé B¢ mon Cong nghé Che tao may Khoa
Co khi, Truong Dai hoc Bach khoa Hi Néi vi Nha xudt bdn Khoa hoc va
Ky thuat, 70 Tran Hung Daqo, Ha Noi.

Tac gia
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Chiwong 1

NOI DUNG VA TRINH TU THIET KE PO AN
MON HOC CONG NGHE CHE TAO MAY

1.1. N6i dung dd an modén hoc Coéng nghé ché tao may

D6 an mén hoc cong nghé ché tao mdy bao gdm hai phén:

- Thiét k& qui trinh cong nghé gia cong mét chi ti€t nao do (chi tiét
dang cang, dang bac, dang hop, dang truc, banh rang).

- Thiét k& mot dd ga (thudng la dd ga phay, do ga khoan, d6 ga doa, do
ga ién, do g4 mai,dd ga chuot).

Nhu vay d6 an moén hoc cong nghé ché tao miy bao gom ca phan tinh
toan va cac ban ve. '

1.1.1. Khéi lvgng tinly toan

Khéi luong tinh toin duge viét thanh moét quy&n thuyét minh theo mot
trinh tu va néi dung ting phan sé duge trinh bay cu thé sau.

1.1.2. Khoi lugng ban vé

Db :dn duge trinh bay trong 3 ban vé theo duing yéu ciu k¥ thuat:

- 1 ban vé chi tiét 1ong phoi tkhd gidy A, hoac A ).

- 1 ban vé sdg do nguyén cong gom 6, 8, 9 nguyén cong (khd gidy A ).

- 1 ban vé d6 ga vdi day da 3 hinh chidu theo ty 1é (khd gidy A, hoac A)).

Khéi luong tinh toan thiét ké ctia d6 ga phu thudc vao chudng trinh dao
tao cac mon hoc cong nghé ché tao may va mén do gi cho tUng nganh
chuyén mon.

Sinh vién nganh cong nghé ché tao mdy phai hoan thanh tdt ca cdc phan
duge trinh bay dudi day.

Sinh vién cac chuyén nganh khac va sinh vién hé cao dang ky thuat cd
thé khong phai lam mot s6 phan.
1.2. Trinh tu thiét ké dd an mén hoc céng nghé ché tao

Qua trinh thiét k& do 4n mén hoc cong nghé ché tao mdy duge tién hanh
theo noi dung va trinh tu sau day:
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1. Phan tich chdc nang lam viéc cua chi tiét.

2. Phan tich tinh cong nghé trong két cdu cia chi tiét.

3. X4c dinh dang san xuat.

4, Chon phuang phap ché tao phoi.

5. Lap thi tu cdc nguyén cong, cdc bude (vé so do ga dat, ky hiéu dinh vi,

kep chat, chon mady, chon dao, vé ky hiéu chiéu chuyén déng cta dao, cta chi
tiét).

6. Tinh lugng du cho mét bé mat nao dd (mat tron trong, mat tron ngoai
hoac mat phang) con tat ca cdc mat gia cong khac cha chi tiét thi tra theo
S0 tay cong nghé ché tgo [T).

7. Tinh ché do cat cho mét nguyén eong nao ddé (thudng 14 nguyén cong
phai thiét k€ do ga) con tdt ci cac nguyén cong khdc thi tra theo S6 tay cong
nghé ché tao may [7]. Khi thiét ké tot nghiép thi phai tinh ché d¢ cat cho tat
c¢d nhithg nguyén cdng can thiét ké do gd.

8. Tinh thai gian gia cong co ban cho tdt ca cdc nguyén cong. Khi thiét k&
tot nghiép can xdc dinh thoi gian gia cong titng chiéc cho tdt cad cac nguyén
cong. 56 liéu nay la co sé dé xac dinh cac chi tiéu kinh t& ky thuat cia qui
trinh cong nghe.

9. Thist k& mot db ga gia cong hoac mot do ga kiem tra theo chi dinh cua
giao vién hudng dan. Phan thiét k€ dé ga bao gom cdc budc sau day:

- Xac dinh co cdu dinh vi phai.

- Tinh luc kep can thiét.

Dua vao sg d6 dinh ~i va luc kep dé€ chon co cdu dinh vi, co cdu kep chat,
thiét ké cdc cd cdu khac cua do ga (co cdu dian hudng, cd cdu so dao, co cdu
phan dg, co ciu xdc dinh vj tri cla 4 ga trén may).

- Tinh sai s6 ché& tac cho phép do ga [¢,].

- Dat yéy cAu ky thuat cia do ga.

- Lap bang ké khai chi tist d6 ga (tén goi chi tit, s0 lugng chi tiét va vat
liéu st dung).

10. Viét thuyét minh khoang 30-50 trang theo noi dung nhitng phan da
tinh todn thiét ké.

11. Xay dung cdc ban vé& (mot ban vé chi tiét 1ong phoi, mot ban vé so do
nguyén céng va mot ban vé dd g4, xem muyc 1.1.2. Khéi lugng bdan vé).

Cac budc hudng din trén day la cAn thiét, nhung khi thuc hién co thé
thay déi trinh tu cia mdt s6 budec ma khong anh hudng dén noéi dung cia do
an.
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Chuong 2

PHAN TiCH CHI TIET GIA CONG VA
XAC DINH DANG SAN XUAT

2 1. Phan tich chic nang va diéu kién lam viéc cua
chi tiét
Dua vao ban vé chi tiét duge giao, sinh viéc phai nghién ciu ty my két
ciu, chdc nang va didu kién lam viée cta chi tidt, cu thé la phai xac dinh
dugc chi tiét lam viéc ¢ bo phan nao ctia may, nhitng bé mit nao cia chi
tist 1a nhing bé mat lam viéc chi yéu, nhing kich thudc nao lad quan
trong.

Ca biét trong trudng hop khong rdé chic nang lam viéc cua chi tiét thi
phai phan tich theo kién thde da hoc ¢ cdc mon chi tiét may, may cat, dong
co dot trong, may dét, mdy héa, may nang chuyén, may bom, 0t6 v.v... de
xdc dinh chic ning, nhiém vu cia chi tiét va cd thé xé&p chi tiét d6 vao cac
dang chi tiét co ‘ban ma da duge hoc trong gidgo trinh cong nghé ché tao
may: chi tiét dang truc, chi tiét dang bac, chi tiét dang cang, chi tiét dang
hop, chi tiét banh rang. Tit dé ¢ thé xdc dinh dudc nhitng diéu kién ky -
thuat co ban cua chi tiét (xem phan Qui trinh cong nghé dién hinh trong

gigo trinh Cong nghé ché tgo mdy). Sau khi da phan tich chitc nang va diéu

kién lam viéc cua chi tiét can cho biét thanh phan hda hoc cia vat lidu
duge sd dung. Vi du, thép 45 cd thanh phan hda hoc nhu trong bang 1.

Rang 1. Thanh phin héa hoc cia thép 45
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Cong viec tiép theo la phai néu lén quan diém riéng ve vat liéu va néu
cam thay chua hgp 1y thi thay d6i bang vat liéu khac hep 1y hon.

2.2. Phan tich tinh cong nghé trong két cdu cua chi tiét

Khi thiéL ké do an cong nghé ché tao may (mon hoc hay tot nghiép)
cing nhu trong thyc t& san xudt, doi tugng gia cong {chi tiét mdy) can
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dudc pban tich két cdu modt cich cZn than theo quan di€m cong nghé dé
tim ra nhitng phan t& két cdu ciing nhu nhiing yéu cau ky thuat chua hgp
ly véi chic nang lam viée cia dsi tuong gia cong. Tit d6 cd thé dua ra
nhitng dé nghi stta ddi va b8 sung két cdu nhim nang cao tinh cdng nghé,
cho phép giam khéi lugng lao dong, tang hé s6 st dung vat liéu va ha gid
thanh san phdm. :

Vi vay, ban vé chi tiét phai cé du cac hinh chidu va cdc mat cdt can
thist; kich thudc voi dung sai, d6 bong bé mat gia cong, sai s6 hinh dang,
sai s6 vi tri tuong quan; cdc yéu cau ky thuat. Phan nghién cdu tinh cong
nghé trong két cdu nén dugde tién hanh theo cdc budc sau day:

1. Trén co s3 nghién ciu digu kién lam viéc cta chi tiét ta phan tich
kha ning don gian hda két cau, ching han thay bang két cdu han, két céu
lap ghép, dong thdi cd kha nang thay ddi vat lieu sit dung.

9. Phan tich kha nang ap dung phuong phap gia cong tién tién.

3. X4c dinh chudi kich thudc cong nghé va kha nang kiém tra kich
thuéc bang phuong phap do truc tiép.

4. Xac dinh nhitng bé mat chudn dam bao da do cung vitng cia chi tiét
khi gia cong. '
5. Phan tich kha nang ap dung phuong phdp ch& 4o phoi tién tién.

6. Phan tich nhitng bé mat cda chi tiét dé bi bign dang khi nhiét luyén
va xem vat liéu da chon ding yéu cau chua ?

D& gidp cho viéc nghién ciu tinh cong nghé trong két cdu dudc dé dang,
sinh vién hay dua vao mot s goi y sau day déi vdi cac loai chi tiét di€n
hinh.

2.2.1. Banh rang

K&t c&u ciia banh rang phai cé nhirng dac di€m sau day:

- Hinh dang 156 phai don gian bdi vi néu 16 phic tap sé phai dung cac
mdy ban ty déng hoac mdy rovonve.

.- Hinh déng vanh ngoai cda banh rang phai don gian. Banh rang co
tinh cong nghé cao nhat la banh rang khong cd 20,

. Néu c6 gd chi nén & mét phia, vi néu go d ca hai phia thoi gian gia
cong sé tang lén rat nhiéu.

. K&t ciu cta banh rang phai tao diéu kién gia cong bang nhidu dao
cung mot lic.

. Déi vai cac banh rang nghiéng thi goc nghiéng nén dudi 30°
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2.2.2. Chi tiét dang hép
- Két cdin cac be mat phai cho phép thodt dao mot cach dé dang.

- Cac 16 tren hép phai cho phép gia céng déng thoi trén cac may nhigu
truc chinh.

- C6 thé dua dao vao dé gia cong cac 16, cac be mat mot cich dé dang
hay khong ?

- Trén hop cd cdc 16 tit hay khong ? Cd kha nang thay thé ching bang
cac 16 thong suét khong ?

- Trén hop cd nhffng bé mat nghiéng so véi day khong ? Co kha nang
thay th€ ching bang cac ba mat song song hoac vuéng géc véi diy khong ?

- Trén hop cd nhiang 16 nghiéng so véi be mat an dao khong va kha
nang thay thé ching.

- Chi tiét cd du do cing vitng hay khéng ?

- Cic bs mdt lam chudn cd da dién tich va kha nang diung chuin phy
khéng ?

- Kha nang dp dung phuong phap ch& tao phoi tién tien.

2.2.3. Chi tiét dung truc
- Két cdu cta truc cd cho phép gia cong bang cic dao tién thuong khong ?
- Kich thude duting kinh cé giam dan tir hai phia dau truc hay khong ?

- Trudng hop trén truc ¢d cdc ranh then kin, cd thé thay th& ching
bang cac ranh then ho hay khéong ?

- Két cdu cha truc ¢d cho phép gia cong trén cic may chép hinh thay
hic hay khéng ?

- True ed du do cung viing hay khong ? (Vi dy, d& dat d6 chinh xdc cap
2-3 néu truc cd ty s6 gia chidu dai va dudng kinh 1/d = 10-12 |a khong
cung ving. D& dat do chinh xdc cdp 4-5 néu ty s6 dd lon hon 15 1a khéng
da doé ewng vimng).

- 'Trll_lc ¢d phai nhiét luyén khong va kha nang bi bién dang khi nhiet
luyén ?

- Khi gia cong truc c6 can 16 tam phu hay khong ?

- Cd th€ thay truc bac bang truc tron hay khong ? (Vi gia cong truc tron
don gidn hon nhidu so véi truc bac).

Trén day 1a mét s6 gai ¥ doi vdi ba loai chi tiét dién hinh, con cac loai
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chi tist khae cing dude tién hanh tuong tu. Sau khi phan tich tinh cong
nghe trong két ciu tdt cad nhung dé xudt phai duge thong qua gido vién
huong din trude khi viét thuyét minh va trinh bay ban vé. Sau day ta
nghién citu mot s6 vi du vé phan tich tinh cong nghé trong két cdu cua hai
loai chi tiét dién hinh.

a. Bdanh ring

Banh riang tru (hinh 1) ¢é cdac thong sé sau day:

Modun M = 4,6mm;

50 rang 7 = 35

Hé sé dich chinh £ = 0;

L6 then hoa cd s6 ranh then Z =16,

Banh rang duge tham than véi chiéu sau la 1,4 mm, d6 cing HRC
56...63, sau khi gia cong banh rang dugc lam cliin canh sac. Banh rang duge
ché tao tit thép 20XHP qua thdm than va nhiét luyén, vi viy vdn dé bién
dang can duge quan tam. Phan ndi giita vanh rang va than rang nhu vay
la chua dat yéu cau vi khi nhiét luyén né cd xu hudng bién dang theo mét
phia. Trong trudng hop nay vanh rang cd kich thuée gidm xuéng & dau
trai. Nhu vay 16 cing sé bi con khi nhiét luyén. Phuong an hgp 1y hon la
phin nam giita vanh rang va than banh rang cin phai cd vi tri nghiéng
nhu duong nét dut {hinh 1).- K&t cdu nhu vay sé giam duge bién dang khi
nhiét luyén. Nhin chung, tinh cang nghé cia banh rdang chua cao vi ¢ phia
trai gd nho len 2 mm, nhyu vay néu ta gia cong nhigu chi tiét cung luc (cat
rang) ta phai dat thém vong dém gita hai chi tiét, diéu do sé lam tang
chiéu dai cAt tite 1a gidm nang suat lao dong. Ngoai ra, khi ta gia céng hai
banh rang cung lac thi phian duéi eda banh rang & phia trén xudt hién ba
via va chung clng can duge hét di. Banh rang ¢d mé dun M = 4,5mm
thudng phai gia cong lam hai budc: tho va tinh (bang phudng phap lan
rang). Nhu vay nang suit gia cdng khong cao va néu ta thuc hién gia cong
thé bang phudng phap bién dang déo thi banh rang khong du do cing
vitng. Tuy vy, banh rang clng cd. vu di€m 1a 16 ¢6 hai dau duge vat mép
nén ta ¢ thé dung phuong phap chust dé gia cong 16 then hoa mét cach
dé dang. Cac mat dau etia banh rang co thé duge gia cong bang nhiéu dao
cung lic, do d6 khong phai thay ddi gd dat, nén cd thé dat do chinh xdc
cao & ciac mat dau dung lam chudn khi cat rang. '

b. Chi tiét hip giam tic

Chi tiét hop giam téc (hinh 2) duge ché tao bang phuong phap die tiu
gang xam 21-40. Qua trinh dac khong phic tap, nhung can phdi cé mat
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phan cdch vi chi tiét co cdc phin nho ra ¢ hai mat bén. Can nhdn manh
thém réang chiéu day thanh hop 16n (10 mm), kich thude khuén khé lén
nhét cta chi tiét dusi 250 mm. D6i véi kich thude khuén khé nhu vay thi
chigu day thanh hép nhd nhdt phai 1a 35 mm va nhu vay & day khéng e
vén dé gi phai chi y d6i véi chidu dai thanh hop. V@ tinh céng nghé trong
két cdu khi gia cong co thi chi tiét cd nhithg nhuge didm sau: hinh ddng va
vi tri cla cdc 16 ®95A va P62P sé duge gia cong tit mot phia, nhung d6i
vai cdc 16 ®@62P va P40P lai duge gia cong tit mot phia khae.
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Nhu vay khi gia cong cac 16 trén ta phai thay doi ga dat va qua trinh
nay sé anh hudng dén do song song cua hai duding tdm cdce cap 18. Dai vdi
cdc 16 kep chat, viéc gia cong cing rdt khé khan bai vi phan 16n cic 16 nay
chi eich nhau 25 mm va khong thé gia cong trén mdy nhiéu truc chinh.
Gia cong phin 16 ®20 cua cdc 16 kep chat cung rdt kho khan béi vi ta phai
quay ngudc dao khoét sau khi dua truc dao qua 16. Mot vdn dé nita la viée
gia cong be mat D cing rat khd khan vi khong c6 chd an dao va thodt dao.

Céc bé mat con lai thi khong cé vdn dé gi khé khan khi gia cong d€ dat
d6 béng va 4o chinh xdc.

Nhin chung chi tiét hop gia t6c ¢6 tinh cong nghé trong diéu kién san
xuit hang loat 16n.

2.3. Xac dinh dang san xuat

Trong ché tao mdy ngudi ta phan biét ba dang san xuit:

- San xuit don chiée. '

- San xudt hang loat (hang loat ldn, hang loat vita va hang loat nhd).

- 8an xuit hang khoi.

Mbi dang san xudt cé nhiing diac diém riéng, phu thudc vao nhigu yé&u to
khac nhau, tuy nhién & day ching ta khong di sau nghién citu nhung dac
difm cua ting dang san xudt ma chi nghién citu phuong phdp xac dinh
ching theo tinh todn.

Muén xdc dinh dang san xuit trudc hét phai bi6t san ldgng hang nam
cha chi tiét gia cong. San luong hang nam duge xdc dinh theo cong thic
sau day:

N=N1.m(1 +-ﬁ—-) (1)
100
& day N - s6 chi tiét duge san xudt trong mot nam;
N, - s6 san phdm (s6 may) dugc san xudt trong mot nam;
m - sb chi tiét trong mot san phim;
3 - s6 chi tiét dugc ché tao thém dé du trit (6% dén 7T%). .
N&u tinh dén s6 «% phé phdm chl yéu trong cac phan xudng dic va ren

thi ta cd cong thic sau:
a+ B

100

N = Nl,m(l + ) (2)

Trong dd a = 3% - 6%.

12
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Sau khi xac dinh duge san lugng hélng nam cua chi tiét N ta phai xac
dinh trong lugng cla chi tist. Trong lugng cta chi tiét duge xac dinh theo
cong thuc sau day:

Q, =Vy k@)
O day: Q, - trong luigng chi tigt (kG);
V - thé tich cia chi tiet (dm’);
v - trong lugng riéng cia vat lidu:
Vinep = 7852 kG/dm®;
Ygang déo = (7,2 - 74) kG/dm?;
Vgang xam = (6:8 = T.4) kG/dm*;
Vorom = (2.6 - 2,8)kG/Am®.
Vacue = 8:72 ks /dm’

Sau khi xdc dinh duge N v Q, ta dua vao bang 2 d¢ chon dang san xuat
phu hgp.
Bang 2. Cdich xdc dinh dang sdn xudt

Q, - trong lugng cda chi tict

Dang san xuit
> 200 kG 4 = 200 kG < 4 kG

‘ San lugng hang nam cua chi tiét (chiéc) B

‘ Ddn chiéc <5 <10 < 100 |
Hang loat nhé 55 - 10 10 - 200 100 - 500 ‘
Hang loat vUa 100 - 300 , 200 - 500 500 - 5000 ‘
Hang loat 16n 300 - 1000 S00 - 1000 5000 - 50.000

| Hang khoi > 1000 > 5000 > 50000 J

Khi lam d6 4n mon hoc va dé 4an t6t nghiép cong nghe ché& tao may, sinh
viéen thudng gap cac dang san xudt nhu hang loat viia, hang loat l6n va
hang khoi dé thiét k& qui trinh cong nghé véi cac do ga chuyén diing, may
chuyén dung, may ban tu dong, dao dac ching v.v...
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Chuong 3

XAC DINH PHUONG PHAP CHE TAO PHOI
VA THIET KE BAN VE CHI TIET LANG PHOI

3.1. Xac dinh phuong phap ché tao phéi

Loai phoi dugce xdc dinh theo két céu cua chi tigt, vat liéu, diédu kién,
dang san xudt va didu kién sin xudt cu thé cua tiing nha may, xi nghiép,
dia phuong. Chon phoi tic la chon phuong phap ché tao phoi, xac dinh
lugng du, kich thudc va dung sai cia phoi. Khi thiét k& ¢ an mén hoc
hoac do an t6t nghiép cong nghé ché tao mdy, trén cd s& phan tich cac yéu
t6 da duge trinh bay & chuong 2 va 3, méi sinh vién phai dua ra mot sd
phuang phap ch& tao phoi, sau dé chon phuong dn téi uu. Khi chon phoi
phai chi ¥ sao cho hinh ding cia phoi gan v6i hinh dang cia chi tiét.

Sau day 1a mot s8 goi y vé cdc loai phdi thuong ding d8i vdi do 4n céng
nghé ché tao may. '

3.1.1. Phéi thép thanh

Phoi thép thanh ha)'r ding d& ché tao cac loai chi tiét nhu con lan, chi
tidt kep chat, cac loai truc, xilanh, pitton, bac, banh rang cd duong kinh
nhé v.v... Trong san xudt hang loat via, loat 16n, hang khdi thi dung sai
cla thép thanh cd thé duge 1dy theo bang 3.

Bang 3. Dung sai thép thanh

’7 o, Dung sai dudng kinh {-) véi cdp chinh xac (mm)
Duong kinh (mm)

2a . 3 3a 4 5.

3-6 0018 0,025 0.048 . 008 016
61-10 0,022 0,030 0,088 010 020

102 - 18 0,027 0035 0.070 012 024

185 - 30 0,033 0,045 0,084 0.4 0,28
31- 50 - 0.050 0.100 Copar 034

52 - 65 - 0.060 0320 020 0,40

67 - 80 - - Q.20 040

82 - 100 - - - 0.23 046
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3.1.2. Phéi dap

Phoi dap thudng dung cho cac loai chi tiét sau day: truc rang con, truc
rang thang, cac loai banh rang khae, cac chi tist dang cang, truc chu thap,
truc khuyu v.v... Cdc loai chi tiét nay duge dap trén may bua nim ngang
hoac may dap dding. DSi voi cdc loai chi tiét don gidn thi dap khong cd ba
via, con chi tiét phic tap sé cd ba via (luong bavia khoang 0,5%- 1% trong
hugng cta phdi).

3.1.3. Phoi rén ¢ do

Trong san xuidt don chiéc va hang loat nho, ngudi ta thay phoi bang phoi
ren ty do. Uu diém chinh cta phéi rén tu do trong diéu kién san xuit nho la
gia thanh ha (khong phai ché tao khuon dap). Dung sai cda phoi dap va phoi
rén tu do dude ghi trong s6 tay cong nghé ché tgo mdy, tap 1 (7.

3.1.4. Phoi duc

Phoi dic dude ding cho cdc loai chi tiét nhu: cac gbi do, cac chi tiét
dang hop, cac loai cang phuc tap, cac loai true chit thap v.v... Vit lieu dung
cho phéi dée la gang, thép, dong, nhom va cac loai hgp kim khac.

Puc duge thuc hién trong cac loai khuon cat, khudn kim loai, trong
khudén vé mong va cac phuong phap duc ly tam, dic 4p lye, duc theo mau
chay. Tuy theo dang san xuit, vat liéu, hinh dang va khéi lugng chi tiét ma
chon phuong phap due cho hgp ly. Khi chon phéi dic can tham khao cac
giao trinh Cong nghé ché tao phoi, Cong nghé ché tao may (2], S6 tay cong
nghé ché tao may (tap 1) [7].

3.1.5. Tinb gia thanh phoi

Sau khi chon phéi, ta phai xdc dinh gid thanh dé cd thé€ phai so sanh
vai phuong an chon phoi ma nha may dang dung hoac phai so sanh hai
phuong 4n ma ta dua ra. Gia thanh 1 kG phoi (S;) duge xdc dinh theo
cong thic sau day:
Cy
1000
O day: C, - gia thanh mot tan phoi (dong)

sp = ( QE KKK K)o @ - @) (dong) 4)

1000

K;; Ky Ky Ky K5 - cac hé s6 phu thudc vao cdp chinh xdc; da
phic tap ctua phoi; vat liéu; trong lugng va san lugng phoéi (K, = 1 = 1,1
K, cia gang la 1 + 1,24; cua thép cacbon la 1,21, caa thép hgp kim la 2,2;
cta nhom va dong la 5,1; K; cia gang va thép dao dong tit 0.7 dén 1,45
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tuy thudéc do phic tap cia phéi; cda nhém va déng dao dong tit 0,97 dén
1,25; K, = 0,90 déi véi trong lugng cia phéi nhé hon 1 kG, K, = 0,60 doi
v6i trong luong phéi tr 1 + 2 kG, K; = 0,50 khi trong lugng phoi tit 2 -
5 kG, K; = 0,40 khi trong lugng phoi tit & - 10 kG va K; = 0,38 khi phoi
<o trong lugng lén hon 10 kG; K = 1,23 khi san ligng cia phéi nhé hon
100 chiéc, K5 = 1 khi san lugng cta phol ndm trong khoang 100 - 500 F
va Ks = 0,83 khi san lugng ctia phoi 1dn hon 500 chide,

Q - trong luong cta phéi; q - trong lugng cha chi tiét; S - gia thanh 1
tan phoi ph& pham.

Véi cach tinh gid thanh cta phéi ta cd thé so sanh cic phuang an khac
nhau d€ chon ra phuong an hgp ly nham gidm gia thanh san pham.
3.2. Thiét k& ban vé chi tiét 1dng phoi (hinh 3)

Tay theo kich thuée cta chi tit ma ban vé chi tiét long phoi duge trinh
bay trén to gidy khé A, A, hoac A, vdi ty 1& 1:1; 1:2; 2:1, v.v... Trude khi

1x45°
|
. \ i
) l 1:8
$22+005 1 K 008 '
@8 "~ ,ll- J' S P41
1 x 45>
4505 =
il_ 48%1

Hinh 3. Ban v& chi tiét Ibng phdi {cang)
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vé chinh thic ban vé niy, tit ca nhing sita ddi phai dude thong qua gido
vién hudng dan. Tay theo muic do phic tap cla chi tiét ma ban vé ¢d thé
¢6 1, 2 hoac 3 hinh chiéu.

Trong truong hop ma cd ba hinh chiéu vin chua trinh bay hét thi can
6 thém cdc mat cat trich dé thé hién hét két cdu. T4t ca nhing dudng
nét, ky hiéu phai duoc thé hién theo qui dinh. Ban vé chi tiét long phoi
phai chdya dyng tit ca nhing thong s6 can thiét cho gia cong kiém tra va
thu nhan san pham.

Hinh dang cta phéi duge hoan thanh trén cd s tinh toan lugng du,
dung sai cing theo mot ty 1é caa hinh dang chi tiét. Dugng vién cua chi
tigt duge vé bang bat do, phan lugng du duge thé hién bang cac nét gach
chdng l1én nhau.

Bén canh hoac bén dudi cla chi tist phai ghi day du nhiing yéu cau ky
thuat. Kich thudc cta chi tiét phai ¢d dung sai, bé mat gia cong phai ghi
do béng can dat.

2-CONC
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Chuwong 4

THIET KE QUI TRINH CONG NGHE GIA CONG CHI TIET

4.1. Xac dinh duong 18i céng nghé

Trong cac dang san xuit hang loat 16n va hang khéi, qui trinh cong
nghé dudc xay dung theo nguyén tiac phan tdn hoac tap trung nguyén cong.
Theo nguyén tdc phan tdn nguyén céng thi qui trinh cong nghé duge chia
ra cdc nguyén cong don gian cd thoi gian nhu nhau (nhip) hoac bdi s8 cha .
nhip.

0 day m6i may thyc hién mot nguyén cong nhiat dinh, ¢6 ga dude si
dung la d6 ga chuyén dung.

Theo nguyén tac tap trung nguyén cong thi qui trinh e¢dng nghé duge thuc
hién trén mot hoiac vai may tu dong, ban tu déng. Dua vao hai nguyén tac
trén day nguoi ta phan loai phuong dn gia cong theo sg do sau day:

/ Nguyén Cﬁng \
Gia cﬁngwiéu vi tri

Gia céng bing mét dao

Gia céng bing nhiéu dao

4

Gia cdng tuin Gia céng song song Gia cong tuin w -
song song:

Khi chon phuong an gia cong phai cha y t6i dang san xv®l, Trong san
xudt hang khéi thi nén chon phuong an gia céng nhiéu vi tri, nhieu dao va
gia cong song song, con dai vdi san xuit hang leat nén chon phuong an gia
coOng mot vi tri, mot dao va gia cong tudn ty. Tuy nhién, trong thuc té doi
v6l mot dang sidn xuft nhat dinh cd thé két hgp nhidu phuong dn gia cong
khac nhau. $6 lugng va tudn tu -ciac budc cong nghé phu thuje vao dang
phoi va do chinh xdc yéu cau. Khi tap trung cic nguyén céng (cic bude) ta
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phai xem ké&t cdu cua chi tiét, kha nang ga nhigdu dao trén may va dd cing
viing cua chi tiét co cho phép hay khong. Cac nguyén cong (cac budc) can
dat dé chinh xac cao nén tdch riéng va 4p dung phuong phap gia céng mat
vi tri, mot dao va gia coéng tuan ty. Cac nguyén cong trén day chuyén tu
dong duge xay dung theo nguyén tic gia cong song song hodc tuan ty -
song song.

4.2. Chon phuagng phap gia cong

Déi voi cac dang san xudt hang loat vita, hang loat 16n va hang khei,
muén chuyén mon hda cao d& ¢ thé dat nang suit cao trong diéu kién san
xudt Viéet Nam thi dubng 16i cong nghé thich hop nhat la phan tan nguyén
cong (it bude cong nghe trong mét nguyén coéng). O day ta dung cic loaj
may van néng két hgp vdi cdac do ga chuyén dung va cde may chuyén diung
dé ché tao.

Sau khi nghién citu ky chi tiét ta bat dau phan chia cdc bé mat gia cong
vd chon phudng phap gia cong thich hop d€ dat do chinh xdc va do bong
yéu cau. Chon phuong phdp gia cong 6 thé dya theo bang 4. Vi dy, can
gia cong 16 2893 vat liéu thép 45 ¢ do cung HB = 230- 300, d6 bong
R, = 0,5um (V8). Ta thdy dung sai 0,023 ting v6i do chinh xéc cdp 2, con
dd bdng cidp 8. Nhu vdy dya theo bang 4 ta chon mét trong sé cac phuong
phap gia cong lan cudi la doa tinh, chuét tinh, tién tinh, mai tinh. Nhu vay,
¢6 nhiéu phuong phdp gia cong dé dat dé chinh xac va do bong yéu cau.
Sau khi d4a xdc-dinh duge phuang phap gia cong lan cusi ta phai xdc dinh
dudce cdac buée gia cdng trung gian. Chang han, theo vi du trén phuong
phap gia eong lan cudi la doa tinh, khi d6 cdc budc gia cong trude doa tinh
la: khoan {25,5; khoét 127,75, doa tha d27,93 va doa tinh D28A.

4.3. Lap tién trinh céng nghé

Nhi¢m vu chinh trong giai doan nay la xac dinh thy tu gia cdng cac bé
mat chi tiét (ti€n trinh cong nghé). Sau khi lap dugc tién trinh cong ngheé
can théng qua gido vién huéng dan’dé tién hanh xay dung tUng nguyén
cong, tung budc cu thé.

Cu s6 d& lap tién trinh cong nghé 1a gido trinh Cong nghé ché tao mady;
tdp 2 (phan ; Qui trinh céng nghé gia cong cac chi tiét dién hink) [2]. Khi
xdc dinh thd t¢ cdc nguyén cong can chui y cic nguyén tdc sau day:

1. Nguyén cong sau (budc sau) phai giam dugc zai 5 va tang dude dd
bong cGa nguyén cong tride dé lai.
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9. Trude hét phai gia cong nhitng bé mat ding d€ lam chudn cho cac
nguyén cOng sau.

3. Tiép theo dd can gia cong nhing be mat cé lugng du lon nhét dé cd
kha nang phat hién nhing bién dang cla chi tiét.

4. Nhitng nguyén cong c¢é kha nang gay khuyét tat bén trong, gay bién
dang thi nén gia cong dau tiéen.

5. Cac bée mat con lai nén gia cong theo trinh tu nhu sau: bé mat cang
chinh xic thi cang duge gia cdng sau.

6. Cudi cung la gia cong bé mat cd do chinh xdc cao nhdt va cd y nghia
l6n nhat d6i véi tinh chat si dung cua chi tiét. Néu bé mat nay da dude
gia cong trude thi cudi cung cing nén gia cong lai.

7 Cac 15 trén chi tiét nén duge gia cong sau cung (trit nhing 16 dung
lam chu#n khi gia cong).

8. Khéng nén gia cong thd va gia céng tinh bang nhitng dao dinh kich
thuéc trén cing mot may.

9. Né&u chi tiét can phai nhiét luyén nén chia qui trinh cong nghé ra hai

Bang 4. D¢ chinh xdc kinh t& va do bong bé mat dat dude bing cic
' phieong phap gia cong

r Phudng phéap gia ¢éng Cép chinh xac Cap db béng _‘
Tign ngoai, tién trong, bao thd 5 1-3
Tién ngodi. tién trong, bao ban tinh 4 4.7
Tién ngoai, tién trong, bao tinh 3 7-9

Phay thd 4 +3
Phay tinh 3 4-5
Khoan, khoét 5 4-6
Doa thd 3 57
Doa tinh 2 8-9
Chudt thd 2a 6-8
Chu8t tinh 2 9-10
Mai thé 3a 6-7
Mai ban tinh 2 8-S
Mai tinh 1 4-10
Mai khon thd 2 : 10-12
Mai khon tinh 1 1214
Nghién thé 2 6-8
Nghién ban tinh 1 8-9
Nghign tinh 1 g-11
Xoc ring, phay rang thd 4 5-6
Xoc rdng, phay rang tinh 2 6-7
| Ca rang e 8 J
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giai doan: trudc nhiét luyén va sau nhiét luyén.

10. Cac nguyén cong ki€m tra phai duge tién hanh sau nhliing nguyén
cong c6 kha nang giy nhiéu phé phdm, nhiing nguyén céng phdc tap va
cubi cung la tong ki€m tra.

Tuy nhién khi thiét k& db an cong nghé khéng nhat thiét phai 4p dung
cing nhic nhitng nguyén tic trén day ma phii van dung sdng tao trong
tiing trudng hgp cu thé.

4.4. Thiét ké nguyén cong

Nguyén tac chung khi thiét k€ nguyén cong la ddm bio duge ning suét
va do chinh xdc yéu cAu. Nang suat va d6 chinh xdc phu thudc vao ché& do
cat, luong du, s6 bude va thd tu cdc budc cong nghé v.v... Vi vay, khi thiét
ké nguyén cong phai dua vao dang san xuit, phuong phdp phan tan nguyén
cong d€ chon s¢ do nguyén cong hop ly.

Tuy nhién, trong thyc t€ mot dang san xudt cd thé co nhiéu phuong an
gia cong khac nhau. S6 nguyén cong cing nhu thi tu cdc nguyén cong phu
thude vao dang phoi, dé chinh xdc yéu cau cua chi tiét.

Céac nguyén cong, cdc budc can dat do chinh xic va dé bong cao nén
tach thanh nhitng nguyén cong, nhitng budc riéng biét va nén ap dung
phudng phdp gia cdéng tudn tu bang mot dao.

D6i v6i cac mdy t8 hop, may tu dong, cdac nguyén cong dugc xay dung
theo phuong phép gia cong song song hodc tuan ty - song song. Dudng I3i
cong nghé & day la tap trung nguyén cong, nghia 12 mét nguyén cong cd
nhidu budc cong nghé.

4,4.1, Lap so do ga dat

Dé lap so db ga dat trudc hét ta phai chon nhitng bé mat lam chuén.
Khi chon chudn cin chi y 5 nguyén téc chon chusin thé va 5 nguyén téc
chon chudn tinh, nhu da duge hoc & gido trinh Céng nghé ché tao may;
tap 1 [2]. Cac mat lam chudn can duge khéng ché du 80 bac tu do cAn
thigt, khong thi€u (chi tiét chua duge xac dinh vi tr), khong thita (siéu
dinh vi). Tai mdi nguyén coéng, mdi budc can vé phoi & vi tri gia cong va
khong can thé hién theo ty 16, ma chi cin thé hién mot cach ude lugng.

Mat dinh vi duge vé biing it chi xanh hodc myc xanh va vé cac ky hiéu
dinh vi (A) véi s6 bac tu do duge khdng ché. Vi du A3 la bé mat dinh vi
duge han ché 3 bac ty do. Luc kep chat dugc ky hiéu bang mii tén (),
néu vita dinh vi vita kep chat ta ding mii tén (V).
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Bé mat gia cong dugc vé bang mue dé va phai ghi d6 bong can dat bang
ky hiéu V3, V7... hode bang ky hiéu R,V nghia la do bdng bé mat dat V6.

Cac gia tri qui d8i gitta cap béng va R, R, duge trinh bay & bang 5.

Bang § Gid tri qui doi cdp bong R, va R,

Cdp nhin béng Ry Rz Chiéu dai chudn {mm) ]
1 80 320
2 40 160 8
3 20 80 25
4 10 40 -
5 5 20 25
6 25 10
7 125 63 08
8 063 32
] 032 16
10 016 08 025
1 008 04
© 004 002
13 002 008 008
14 001 005

O mbi nguyén coéng, méi buéc can ghi kich thudc gia cong, dung sai can
dat va th& hién day du chisu chuyé€n dong cha dao, ctia chi tiét, chst ty
phu, chét ty digu chinh (xem vi du ¢ phén sau). Cac ky hiéu vé dinh vi,
kep chat dugc trinh bay & bang 6.

Bang 6. K¥ hi¢u qui wdc va mot 56 vi du vé dinh vi, kep char

Tén goi | Hinh chiéu canh Hinh chiéu bing

Cac chét 1y, phién ty

Cic chét 1y, phién ty ¢6 dinh

Cic chét ty, phién tydang Mng tru

<P

Cic loat chot ty tu hua diéu chinh

Chét ty lién dong

Chét ty di dong

o
[
<

-

5.

£ Lp
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Tén goi Hinh chiéu canh [ Hinh chiéu bing

__ Cic ey cau kep chat So do dinh vi va kep chat

Kep chit don co khi

Kep chit bing thuy luc

A
Y/oN

Kep chiit bing hoi ép

Kep chit lién dong co khi l . l C

Kep chiit bing tir, dién tir

Mii tim khia nham

Miii tim nhin | ’V = —_'—‘
~L7

Miii tam di dong

Miii tam di dong /V gt imedd

Miii tam quay

Mili tim nguoc ’

Luynet dong

Luynet ¢6 dinh

Mam cip hoi ép

. —
Mam cip 2, 3 hoic 4 chiu k= =l
Truc gi bung voi chét ty ¢ mit > -
diu )
Ve
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4.4.2. Chon may

Sau khi da xdc dinh dudc phuong phép gia cong va dd ga dat ta ti€n hanh
chon mdy. Chon mdy phu thude vao do chinh xac va dé hong bé mat gia
coéng.

Néu nhitng yéu ciu nay dugc thda man bang nhidu loai may khic nhau
thi luc dé ta chon mét may cu thé theo nhiing yéu ciu sau day:

- Kich thudc cia may phu hgp véi kich thude cia chi tiét gia cong va
pham vi ga dat phdi trén mdy.

- Mdy phai ddm bdo dugc nang sudt gia cong.

- M4y phai ¢6 kha nang lam viéc véi ch& do cit tdi wu.

- Nén chon nhitng mdy van nang, may chuyén dung phi hogp véi digu
kién san xudt thuc t€ va trinh do phat trién khoa hoc ky thuat cua Viét
Nam.

Trong san xudt Idn, tai mbi nguyén céng khéng nén dung qua 2 may.
Néu digu kién nay khong duge théa min thi nén chon nbitng may cd nang
sudt cao, vi du nhu cédc loai may nhiéu truc chinh, may nhigu vi tri (Pac
tink ky thudt cia may duge trinh bay trong phan phu luc cia tai lidu
nay).

4.4.3. Chon dung cu cat

Dung cu cat dudce chon theo két cfu cua bé mat gia cong, vat lidu, do
chinh xac va ning suit yéu ciu. Khi chon dao phdi chu ¥ dén kich thude caa
bé mat gia cong, dac biét déi véi nhiung dao khong dinh kich thuée. Kich
thuéc va cdc thong s6 hinh hoc ctia dao phai duge ghi day du va chi ro tai
lidu tham khao cho cac kich thude va théng sé nay.

D6 cing viing cia dao la rat cin thiét, vi vay d6i voi tung bé mat gia
cdng cu thé phai chon dao dt dd cidng ving. Trong thuc té san xuidt ngudi ta
hay dung nhitng loai dao dude ché tac bang cdc loai vat liéu sau day:

Y12A, Y8A, 9XC, P18, BK8, BK6, T15K6, T14K8, T5K10, T30K4.

Sau khi chon duge dao can xde dinh tudi bén tiéu chuin theo bang 7.

4.4.4. Tra lwng du

Sau khi chon dugc thd tu cdc nguyén céng, cdc budc ta tién hanh tra
lugng du cho tdt ca cac bé mat, k€ ca bé mat ma sau nay ta sé tinh lugng
du theo phuong phap cua gido su Kovan.
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Luong du duge tra theo S6 tay cong nghé ché tao méy, tap 1 [7). K&t qua
tra lugng du cda cdc bé mit 14 co sé d€ xay dung ban vé chi tiét [ong phai.

Sau khi xdc dinh lugng du trung gian cia cdc nguyén cdng, cic bude, ta
tinh lugng du tong cong (tdng cac lugng du trung gian). Trudng hop luong
du tdng cong qua 16n hoac qua nhéd ta phai ki€m tra lai dé€ diéu chinh cho
phu hogp.

Bang 7. Tudi bén ciu dung cu cdt

Tén dung cu Kich thudc (mm) Tudi bén {phat)
Gia céng thép | Gia cdng gang
Dao tién thép gi¢ - 40-50 50-60
Dao tién hdp kim cdng - 40-50 40-60
Mii khoan thép gi¢ 0=20 25 35
Mdi khoan thép gi¢ D=60 75 140
Dao phay try ring chip thép gié D=130 100 150
Dao phay tru rang nho thép gié D=60 30 45
Dao phay mit diu thép gid D=60 90 130
Dao phay mét dau thép gié D=150 130 200
Dao phay mat dau hdp kim cung D=300 240 400
Dac phay dia 3 mat thép gi6 D=90 70 100
Dao phay ngon thép gid D=20 40 60
Dao phay ngon thép gié D=50 70 00
Dao phay lan rang m=6 300 300
Dao xoc rang tho m=7 300 300
Dao xoc réng tinh m=7 100 100

4.4.5. Tra ché dé cat

Ché& 406 cit phu thuoc vao vat liéu gia cong, két cdu ctia dung cu, vat liéu
va cdc thong s clia dung cu cat, phuong phdp gd dung cu cat, dung dich
tron ngudi va tinh trang cta hé théng cong nghé.

Ché& do cat bao gém cac thong s6 sau day:
a) Chitu sau ciit
Dsi véi cdc nguyén cong tho thudng chon chidu séu céat t 16n nhat (bang

hoac gin bang luong du gia cong) dé dat nang sudt cao. Khi gia cong tinh
chidu sau cit t phu thudc vao d6 chinh xdc va dé bong bé mat.

Nhin chung khi gia cong tinh nén chon chiéu sau cit nhé {(chidu siu cat t
do biang mm). Vi dy, khi tién thd t = 2-8 mm (phu thudc vao lugng du va
coHng suit mady), khi tién tinh t = 0,5 - 1 mm.
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b) Luvng chay duo

Lugng chay dao duge ky hiéu bang S, {(mm/vong); Sp (mm/phat) va Sg
(mm/rang). Khi gia cong thé nén chon luong chay dao 16n nhat theo do cing
ving cia hé théng eong nghé va cong sudt mday dé€ dat nang sudt cao. Khi
gla cong tinh can chon lugng chay dao theo cdp chinh xac va do bong bé
mat. Luong chay dao nay dude nhan vdi cic hé s6 ¢6 tinh dén két ciu caa
dao, cdc gdc cat, vat lieu gia cong, vat liéu dao, tudi bén dung cu, hinh dang
cta chi ti€t gia cong v.v...

Két qua nay duoe so sdanh véi gid tri thuc trén mdy va ta chon gia tri nho
hon dé dam bao an tean cho may va dao cat. Trong trudng hop chi cd hai
gia tri 16n nh&t va nhé nhat thi ta phai tinh dé xde dinh gid tri chay dao
thuc clia mdy (xem vi du tinh tée d6 cit).

¢) Tdc d6 ciit v

Tée doé cdt V phu thudc vao nhigu yéu t8 nhu chiéu sau cit, lugng chay
dao, vat lidu gia cong, vat lidu dung cu cat, cdc théng s6 hinh hoc céia dao
cat, dung dich tran nguéi, v.v... Téc do cat V dugc tra trong [7] va ciing phai
nhéan vaéi ciac hé s6 k. Csc hé s6 nay phu thudc vao vat liéu gia cOng, vat Héu
dao, tudi bén cia dao, phuong phap gia cdng, dung dich tron ngudi v.v...
{(phu thude vao tirng trudng hgp cu thé).

Nhu vay téc do tinh toan V, duge tinh nhu sau:
V, = Vi k. k (5)
e} day:
V| - tée d6 cat tinh todn;
V,, - tc dé cét theo bang;
ky..k; - cdc hé s§ phu thude vao cic yéu t6 nhu da néu & trén.
Khi ¢6 V ta phai xac dinh s§ vong quay tinh todn ng:
| 1000.V,
n, = ———— vong/phit (6)
D
O day D - dudng kinh b& mat gia céng hoac dung cu cit.
Khi xdc dinh dugc n, ta phai chon n, {n cia may) va lay n,, < n,. Néu
trong bang thuyét minh cia may khong c6 tit ca s6 vdng quay n ma chi eg
$6 vong quay nhé nhat n_,;, va lon nhat N thi ta xdc dinh n,, nhu sau:

Theo tinh chét ctia cdp s6 nhan ta cd the viét:

Diax = nmin'()om_l (7)
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6! day m - s& cdp toc dd c1‘u-1”me'1y$ ¢ - cong boi cia cAp s6 nhan.

Trong céng thic (7) néu bi€t n,,; 0, m ta c6 thé xac dinh duoc p.
Trong ch€ tao mdy ta thudng diung cdc gid tri cong bai tiéu chudn nhu sau
p = 1,06; 1,12; 1,26; 1,41; 1,58; 1,78; 2. TU cong thic (7) ta co:

I

’ ’/,1]1—1 — M (8}

Nmin

Ta cd thé xdc dinh dude ¢ theo cong thdc sau day:

= — (9)

| Din

O day n, - s6 vong quay tinh toan. Theo bang 8 ta xdc dinh ®.

Vi du: Mdy 1A730; n_,,, = 710 vong/phit; m = 12; n, = 250 vong/phut;
Ngin = 56 vong/phit. Hay xdc dinh n.

Ta cg: M = plé¢t = p!l = X - o 12,7.

Theo bang (8) ing véi p'! = 12,7 ta cd ¢ = 1,26.

n 250
Mat khac: ¢ = —— = = 4,5,

Theo bang 8 ung véi ¢ = 1,26 ta cd gia tri ¢* = 4 gin véi p* = 4,5
Vay n,, = 56 x 4 = 224 vong/phit.

T n,, ta tinh lai téc d6 cat thuc t&€ (V,) theo cong thuc sau:

D'”'nm
v, = (10)
1000

Sau khi da xac dinh duge cdc thong sd cia ché d6 cat S, V, t ta can xac
dinh cong suit cat d6i voi tiing nguyén cong N, theo 86 tay cong nghé ché
tao may, tap II [7]. Sau dé ta so sdnh cong suidt cAt voi cOng sudt cla may
Nl)\:

N, = N7 (11}
o) day: N, - cong suit déng co cda may,
n - hiéu suiat ctua may { = 0,80-0,85).
Trong trudng hop diéu kién {11) khong théa man ta can gidm ché& dé
cat, cht y&u 1a gidm S va t,
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Bang 8. Gid tri ¢

1
0 106 112 126 14 158 176 200 |
2 112 126 158 2,00 250 316 4,00
o3 119 141 200 2,82 4,00 564 800
~ 126 158 250 400 632 10,08 1600
o> 134 178 316 564 10,08 ng2 3200
o8 141 200 400 800 16,00 3200 64,00
i 149 224 504 128 25,28 56,80
r? 158 250 632 16,00 40,00
¢° 167 | 281 8,00 2256 64,00
o0 178 316 1008 32,00
! 189 355 1264 4522
p'? 200 400 16,64 64,00
P 212 4,48 206
o' 224 504 2528
p'® 2,36 564 3200
o'® 250 632 4000
7 265 732 5065
o'® 281 8,00 5400
P 298 8.89 8064
@20 316 10,08 10161
2 335 128
§22 356 1264
23 377 14.24
24 400 1600
25 424 1792
28 4,48 2016
p? 475 2256
p28 5,04 25,28
28 5.34 2848
30 . 564 3200
£ 598 3584
02?2 6,32 4000
< 6.70 4436
ot 712 5056
P35 755 56.80
38 800 64,00
P37 8,48
o8 8,98
’ o3° 9,50
'L o 10,08 | h

4.4.6. Tinh ch& do cit

Mb6i d5 4n mon hoc can chon mét nguyén cong dé tinh ché dé cat
(thutng 13 nguyén cong ma sau nay ta can thist k&€ do gd). Mot trong céac
nguyén cong dé la: tién, khoan, khoét, doa, cit ren, chudt, cit rang, mai.
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Phuong phap tinh ché do cat duge trinh bay cu thé trong cac S¢ ray cong
ngheé ché tgo may [7], [4] va gido trinh Nguyén ly cat. Viéc xdc dinh n,
cling tuong ty nhu phuong phap tra ché do cit.

Vi du: Tinh ché& d6 cit khi khoan 16 ®7,8; chidu dai 16 L = 47 mm trén

may khoan dung 2A125, cdng suit déng co N, = 2,8 kW.
Ta co:
D ,
Chiéu sau cit t=—=-— =39 mm;
2 2

Lugng chay dao S
S, = C¢.D™ k k,.
O day: Cs = 0,058; k; = 1 (khoan 15 dac); k, = 0,85 (ty s6 L/D = 6).

Vay : 8, = 0,058.7,8"°.1.0,085 = 0,175mm/vong. Chon theo may ta cg
S, = 0,17 mm/vong.

Tdc d¢ cat duge tinh nhu sau:
C, D%k,
™8
O day C,=17,6; D=7,8; z,=0,25, ¥=0,55; T=120 phut; m=0,125;

V, =

L

m/phit (12)

S==5 0,17 / ———917 17 Th thic tinh V
= = 0,17 mm/vong. = = . ay vao cén dc tin )
° 8K = HE = g0 Y ¢

ta co:

17,6.7,8"25 917

vV, = 1200.125.0,170.55‘1901,3 = 33’4. m/phit

S8 vong quay truc chinh la:

1000.V,  1000.33,4
n, = = = 1363,71 vong/phut.
n.D 3,14.7,8

3,14.7,8.1360
1000
33,3 m/phiit

Chon theo may n, = 1360 vong/phut. Do ds v,

Luc cat P, dugc tinh nhu sau:
P, = CP.P"lrsyp.kp . (13)
Cp = 62 z, =1 Yp = 0,8, kI1 = 1-(vat lieu la gang xdm), Vay:
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P, = 62.7,80,17"%1 = 96,7 kG

[N
Xic dinh mémen xoidn M,
M 2a¥Y . R
M, = C D=5 "Mk, (14)
C, = 23,6; y,, = 0,8; k, = 1. Viy mémen xo0dn sé bang:
M_ = 23,6.7,8.0,17"%1 = 297kG.mm
Cong suit cat duge xdc dinh nhu sau:

M, n,, 297.1360

N. = = = 0,42kW
975.1000 975.1000
So sdanh véi cong sudt cua may:
N. = N » (15)

Nghia 1a: 0,42 < 2,8.0,8.
Vay may 2A125 du cong suit dé gia cong 16 ¢6 dudng kinh 1a 7,8 mm.

4.4.7. Xac dinh ch& 86 ¢t Khi gia cong dong thii bang nhiev dao

Trong san xudt hang loat 1on va hang khéi, dac diém cda cac may cd
nang sudt cao la cho phép gia cong dong thoi bang nhiéu dao. Cac nguyén
cong dung nhiéu dao la: tién bang nhidu dao trén cdc may tién ban ty déng;
khoan, khoét, doa bang dau dao; phay nhiéu bé mat cung lic bang nhiéu dao
trén cung mot truc ga hodc trén cac truc ga khac nhau v.v...

Chon ché do cat déi véi trudng hop gia cong dong thai biang nhidu dao la
mot van dé hét sic phiic tap, bdi vi ta phai phéan tich diéu kién lam viéc cua
méi dao riéng biét. Vé nguyén tic phuong phap xac dinh ché& do cat khi gia
cong dong thoi bang nhigu daoc khong khde gi véi trugng hop gia cong bang
mot dao. Trinh ty xac dinh ché do cit trong ca hai trudng hop déu nhu
nhau:

- Chon chidu sau ciat t.

. Chon lugng chay dao S.

- Chon téc do cat V.

Giai doan xdc dinh tdéc do cat V la giai doan phiic tap hon ca. Tudi ben
cta dao trong trudong hgp gia cong dong thoi bang nhiéu dao phai 16n hon so
v6i trudng hop gia cong bang mot dao dé giam thoi gian thay dao va gia
thanh mai dao. Digu nay rdt d& thdy trong truong hdp don gian nhit cda
phuong phap gia cong dong thoi bang nhiéu dao la dung tdt ca cde dao nhu
nhau trong didu kién cat nhu nhau. Vi dy, khi khoan nhiéu 16 nhu nhau
bang diu dao nhiéu tryc hoac phay bang nhiéu dao phay nhu nhau trén cung
moét truc ga.
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Trong thuc t€ cdc dao thudng cd két c&u va didu kién lam viée khde nhau.
Khi lam viéc mét $6 dao 6 tudi bén rdt thdp (cdc dao lam viéc nang) va mot
s6 dao ¢d tudi bén rdt cao (cdc dao vat mép). Nhu viy khi xdc dinh ché d¢
cat cho trudng hgp gia cong dong thsi bang nhidu dao ta phai chon dao c6
tai trong ldn nhat, cdn ch& d¢ cat cha cac dao khae duge xac dinh trén co sd
cua dao dé chon.

Dao co tai trong 1dn nhat hay dao lam viéc ning nhit 1a nhing dao lam
viéc v6i dudng kinh gia cong 16n, lugng chay dao 1dn nhit, chidu sau cat hay
chidu dai cit ldn nhat. Déi v6i trudng hgp gia cong biang nhiéu dao phay trén
cing mét truc gd thi ta chon dao ed dudng kinh 16n nhdt Jam co sé vi dao
dé cd téc do cdt 16n nhiat nén tudi bén nhé nhdt (dao can duge thay dau
tién}.

Ngoai ra, khi xac dinh ché dé cat cho trudng hop gia cong dong thai bang
nhiéu dao can chu y mot s6 di€m sau day:

- Trén cdc may tién ban tu dong mot truc nhiéu dao hoac nhiéu true
chinh thi tit ca cac dao ctia mot ban xe dao phai cd cung lugng chay dao S,
(mm/jvdng).

- Trén cac may khoan té hgp tdt ca cac dao phai cd chung lugng chay dao

S, (mm/phit).

- Déi v6i cac may t8 hop, vi du nhu cdc mdy tién nhiéu truc chinh ban tu
dong cd nhidu ban xe dao déc lap véi nhau ta can phai can bang thoi gian
lam viée cta tdt ca cdc ban xe dao. Sy cin bang dé la can thiét bdi vi khi
mot ban xe dao nao dd ngitng lam viéc ciing khong nang cao dudc nang sudt
lao dong va dé cho cdc ban xe dao cung c¢o thdi gian lam viée nhu nhau ta
c6 thé giam ché d cat nhu gidam lugng chay dao, nhu vy ta ¢d thé nang cao
duoge tudi bén caa dao.

4.4.8. Vi du thiét ké nguyén cong
Dudi day sé trinh bay mot vi du thiét ké nguyén cong.

Nhiém vu thiét ké&: Thigt k& qui trinh coéng nghé ch& tao chi tiét dang
cang (hinh 3). San lugng: 20.000 chidc/nam. Vat liéu gia cong: gang xam
15-32. Diéu kién san xudt: tu chon.

Sau khi phan tich chdc nang lam viée, tinh cdng nghé cta chi tiét ta xac
dinh dang san xudt la san xuit hang khdi. Thy ty cdc nguyén cong duge xac
dinh nhu sau:

Nguyén céng 1. Phay mat day thi nhat (hinh 4).

Dinh vi: chi tist duge dinh vi & mat day ba bac tu do va hai chdt tru ¢
khia nham thay cho khéi V. '
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Kep chat: dung miéng kep dé kep chat chi tiét, hudng caa luc kep tir
phéi sang trai. Phuong cia luc kep vuéng goc véi phuong cioa kich thude
~ thyc hién. D& tang do cing viing cua chi tiét ta diung chét ty phu d& do
phan dau nho cta chi tiét.
Chon may: mdy phay nidm ngang 678M. Cong suat cia may N,, = 1,7 kW.
Chon dao: hai dao phay tru gidn manh hop kim cing BKS.

Lugng du gia c6ng: phay 1 lan vai ltgng du Z,=2 mm.

Cn

Y4

|

= B
———
=

Hinh 4. Phay mat day thd nhat

in//l
/]

/'

Ché& do cat: xdc dinh ché do cat cho dao ¢6 dudng kinh 16n. Chizu sau
cat t=2 m, lugng chay dao S,=0,12 mm/rang. 56 rang Z=12 rang. Téc 4o
tra theo bang [7]: V,=42 m/phat. Cac hé s diéu chinh:

- Hé s phu thudc.vio do cing chi tiét gia cong k, = 0,9.
- Hé s6 phu thudc vao trang thai be mat k, = 0,75.
- Hé s6 phu thude vao tudi bén cia dao ky, = 1.

Vay téc do tinh toan la V, = Vi,.k kyky = 42.0,9.0,75.1 = 28,35 m/phut.
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S8 vimg quay cua truc chinh theo tinh toan la :
1000.28,35
t = 73,1440
Ta chon s6 vong quay theo mdy n, = 200 vong/phit. Nhu vay, t6éc do
cit thuc t& sé la: '

n = 225,7 m/phit

3,143.40.200 |
V, = ———————— = 25,12 m/phiit
1000

Lugng chay dao phut 1a 5, = 1,44.200 = 288 mm/phut. Theo may ta co
S, = 250 mm/phut. :

Ché do cat trén day duge dung cho ca hai dao, tuy nhién V, cia dao cd
dudng kinh nhd hon sé ¢ gia tri nhé hon 25,12 m/phut.

Nguyén céng 2. Phay mat day thid hai (hinh 5).

|
)
)

]

N
/

o
3
_/\ﬂ A ./\_

T - b

v

yod

\\
A\
//
/
/)
J

/
<3
W

V5 4

J U

)
-
4R

12‘02

AR

%

/*

fod

Hinh 5. Phay mit day thd hai

Dinh vi va kep chat tuong ty nhu nguyén cong 1. Mady 678M, dao phay
tru rang nho va gia cong tam hai bude:

Buge 1: Z, = 1 mm. Bude 2: Z, = 0,6mm.
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Ché dé cdt cia buoc 1:

Chidu sau cat t = | mm, luong chay dao rang Z. = 0,1lmm/rang (sé rang
12 rang): lugng chay dao vong S, = 0,1.12 = 1,2 mm/vong.

Téc d6 cét theo bang [7] V., = 50 m/phut.
Cac he s6: k; = 0,9; k, = 0,75, ky = 1.
Vay V, = 50.0,9.0,75.1 = 33,7 m/phut.

1000.Vl 1000.33,7
n, = = = 268,4 m/phut
z.D 3,14.40

Chon theo may: n, = 280 vong/phat. Téc dé cat thyc té sé la:

3,14.40.280
= ————— = 35,2 m/phut
1000
Lugng chay dao §,, = 1,2.280 = 336 mm/phiit.

Theo mdy ta ldy S, = 284 mm/phiit

1

Ché do cdt bude 2. Phay tinh vdi cap bong 5, chiéu sau cat t = 0,6 mm;
= 1 mm/vong.

Cac thong s6 khac ta 14y theo bude 1: V,, = 35,2 m/phut; t = 0,6 mm;
1 mm/véng, n = 280 vong/phut; S, = 284 mmy/phiit.

Nguyén cong 3. Khoét - vat mép - doa (hinh 6).

Dinh vi: mit ddy dinh vi 3 bac tu do va dung bac cén vita dinh tam via

khéng ché 2 bac tu do.

trugt thanh khia va kep ti
trén xudng dudi.

cd

chudn; dao vat mép va dao doa
022,

Zh =

t

mm/vong; n, = 392 vong/phut;
V,, = 25,8 m/phut.

34

Kep chat: dung do ga tru 13

e

)

—

Mdy: may khoan ding 2A125
cong sudt N = 2,8 kW.

é_ﬁ ’,

Dao: dao khoét phi tiéu . ~ —— ]

Lugng du gia cong: khoét
1,3 mm; doa Z;, = 0,15 mm.
Ché dé cat cua khoét:
= 1,3 mm; S, = 0,81

Z

=

¢22+0.03

Hinh 6. Khoét-vat mép-doa
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Ché dé cat cia vat mép: tién dao bang tay, téc do cit nhu nguyén cong
khoét.

Ché dé cat cita doa: t = 0,15 mm; S, = 0,62 mmjvong; n,, = 140 vong/phit;
Vi = 25,8 m/phit.

Nguyén cong 4. Khoan - doa - vit mép (hinh 7).

Dinh vi: mat ddy han ché 3 bac tu do, chot tru ngin han ché 2 bac tu
do, chét ty chéng xoay han ché& 1 bac tu do.

T
7
%?: +0,105

P10 -0.030

3

lw

I
i
7—F

a

Hinh 7. Khoan - doa - vat mép

4

w>\

P
N

Ché dé cdt ciia khoan. L6 khoan ®9,8; May khoan 2A125; t = 4,9 mim;
S, = 0,1 mm/vong; Ny, = 1kW ; n_, = 960 vong/phut; V,, = 29,2 m/phut.
Cheé dg cat khi doa: 1§ doa b10; may 2A125; ¢ = 0,1 mm;
S, = 0,62 mm/vong, n, = 392 vong/phut; V, = 12,24 m,/phﬁt,
Ché do eat cua vat mep: S, = 0,1 mmfvong; n
Vi, = 23 m/phiit.

m = 680 vong/phit;
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Nguyén céng 5. Vat mép (hinh 8).

Dinh vi: mat ddy han ché 3 bac tu do, chét tru han ché 2 bac ty do
va chét tram han ché 1 bac tu do. May 2A125 ; S, = 0,1 mm/vdng ;
n, = 272 vong/phit.

%

NN

AN A

v

Hinh 8. Vat mép

Nguyén cong 6. Phay hai mat bén (hinh 9).

A\
nJt

777

i 45203

\e—

77,

Hinh 9. Phay hai mat bén
Dinh vi: mat tru han ché 4 bac tu do, mat ty han ché 1 bac va chét tram
han ché 1 bac.

May 678M; Z, = 1,6 mm; t = 1,6 mm; N, = 1XW; S, = 1,28111n;1/vbng;
n,, = 120 vong/phut; V,, = 28,75 m/phut.
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Nguyén cong 7. Khoan - doa 16 &8 (hinh 10).

Pirh vi: mat day han ché 3 bac ty do, mat tru han ché 2 bac tu do va
chét tram han ché 1 bac tu do. '

P8 p080

AN

TV*%

72 S

NN

Hinh 10. Khoan - doa 18 8

Ché dé cat ciia khoan. Khoan 16 ®7,8; t = 3,9 mm; S, = 0,17 mm/vong;
n, = 1360 vong/phut; V,, = 20,5 m/phut.

Ché d¢ cat khi doa. Doa 16 P8t = 0,2 mm ; S, = 0,48 mm/vong
= 680 vong/phit ; V,, = 10,7 m/phut.

Nguyén cong 8. Khoan 16 &5 (hinh 11).

Chon mday khoan HCI2A ; t = 2,5 mm ; S,y (chay dao bang tay)

Ny, = 1400 vong/phut; V, = 21,98 m/phat.

Nguyén cong 9. Kiém tra db song song cua hai tam 16 10 va @22 (hinh 12).

Dinh vi: 16 dau to duge ga vao truc ga va true gd duge gd trén khéi V;
mot truc gd khac duge ga vao 16 dau nhé cia chi tist. D& cho chi tiét khéi
bi Jat ta dung mot chét ty ds & dau nhe. Ding hai dong hd so d€ xdc dinh

d6 song song cta tam hai 16. Hiéu chi s& trén hai dong ho sau hai lan do &
hai dau cda hai truc ga la do khong song song phai tim.
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Hinh 11. Khoan 18 S

4.5. Tinh luong du gia cong

Khi thiét k& dd 4n mon hoc méi sinh vién phai cheo

n mdt bé mat nao do,

o6 thé 1a mit try ngoai, mat tru trong hodc mat phang gia cong doi xuing

4& xac dinh lugng du theo phuong
phap tinh toan phan tich. Phuang
phap nay da dugc nghién ciu 4 gido
trinh Cong nghé ché tgo may [2]. Sau
day ta chi xem xét mot sd vi du cu
thé.

Céc céng thic dé xac dinh lugng
AU Dy (hodc Zy,) duge trinh bay ¢
bang 9. Cac gia tri R,; T, dugc xac
dinh theo cac bang 10 + 13. Bang 14
1a cac cdong thuc xdc dinh tong sai
lach khong gian (sai léch hinh dang
hinh hoc va vi tri tuong quan) clia cac
loai phoi khdc nhau cd tinh dén
phuong phap dinh vi.
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Bang 9. Cong thic xdc dinh lugng du gia cong

Phudng phép gia céng

Céng thic tinh Z .

Gia cdng tulin tU cac mat phing d&i xing
hodc cac mat phéng riéng biét

Gia cbng song song cac bé mit try ddi xdng
Gia c¢ong song song cac bé mit try trong
Tién cac mit try chéng tam, mai vd tam
Doa tuy déng, chudt

Mai siéu tinh x4c, danh béng

Mai sau nhiét luyén

Hodc theo céng thdc

Nhiét luyén ma khéng mai

Ho3c theo céng thic

Zimin =Ry + T+ g+ o

2min = 2Ry + Tig +py + 4)
2Z, i = 2Ry 4 T+ V2 407
2 imin = 2Ry + T+ iy

2Zimin = 2R, + Tiy)

Zme = 2R, 4

2Z0 = 21t Zimin = Raiy + g + 5

2Ziun = AR, + pig t 8)
Ziin = Ry IZR

2Zimin = 2R, 4 + pyq)

G chi: Vplo |+ 6F = 0060, | + 0,45, khi p,

I

2 2
‘J/;]._J + &

fo__j + riz = & khip, | < de

pikhi gy > dep VpRo 442 = 0apy |+ 0908, ki g, | <

L=

Bang 10. Chdt tugng bé mat cia cdc logi phéi khdc nhau

Céc foai phéi C8p chinh xac R, (um) T {eern)

Phdi dlic (mm)

Duéng kinh < 1250 7-9 250 " 350

Dudng kinh 1250-3150 8-9 400 400
Phai dip (Kg)
< 025 150 150
025-25 150 200
25-25 150 250
25-100 200 300
100-200 300 300
Phdi cén

Dudng kinh phdi (mm) 150 150
525 150 250
26-75 200 300
80-150 300 400
160-250
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Bang 11. Chdt heong mat ddu khi cdt khoi at thép cdn nong

r
Dung sai

D& khéng vudng

B . : .
Phudng phap cat Dudng kinh kich | R, + T,
phdi (mm) | thudc chiéu dai | (mm) goc mat dau

Trén may cua dia 5-25 +01 03

26-75 ~13 001D

80-150 +18

150 *23

Trén may ép va may phay dia 5-25 +03 02 0.0007D

26-75 +04
Bing dao c&t dut trén may 5-25 £025 02 0045D
kigu méy tién 26-75 +035

80-150 +0.40

160-250¢ +050

Bang 12. Cdc thong 56 dat ditge saw khi gia cong bé mdt ngoai

Phudng phap gia céng Cap R, um T, xm
chinh xac
Gia cong biing dung cu cat phdi dic cdp chinh xéc 1,
phdi can néng cap chinh x&c trung binh. truc kém clng
ving, phéi ¢é ludng du 14n. 23 100 100
Gia cong thd biing dung cu cit tdt cA cac dang phoi
{tién tho) 3-4 50 50
Gia céng bing dung cu cét vdi lugng du nhd (tién tinh) 4-5 20 30
Phay tinh m&t dau 56 10 15
Chubt mat ngoai 6-7 5 10
Gia cong tinh vdi Idong du rat nhd 7-9 3 8
Mai tho 6 10 20
Mai tinh 7-8 5 15
Mai vb tam trudc nhigt luyén 7 6 12
unai v& tam sau nhiét luyén 810 308 5
Bang 13. Cdc thong s6 dat dioc saeu khi gia cong 1%
!
[ Phusng phap gia cong Cap bodng | R, {m) T (e}
| Khoan bang mii khoan rudt ga 34 40 60
Khoan séu 5 20 30
Khoét thd 3 50 50
Khoét tinh 4-5 30 40
Tién thd 3 50 50
Tién tinh 5 20 25
Doa thd 6 10 25
Doa tinh 7 5 10
Doa tinh 8 3 8
| Chuét 7 4 8
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Bang 14. Sai l¢ch khong gian

Dang chi ti€t va phudng phap
gia céng

So db ga dat

Céng thdc tinh

Chi tiét dang hop, c4c 16 tam
song song va thing géc véi cac
mét phang (phdi dic)

Gia céng mat phang thi hai déi
xung

Chi tiét tron xoay dudc kep trén
mam cap tu dinh tam va dudc ty
6 mat dau

Chi i€t dang truc (phdi ren)

Chi ti€t dang truc khi gia céng cé
chéng tam (phéi rén)

Chi tiét dang dia, dinh vi theo
dudng kinh ngoai va mat dau va
gia céng 16

A:S

\

el

le

£
[ Fem

7

N S TR
P=YPs *+Pem

P =Pc*Peom

Pem = 0
Pe = Ak'L
P =pPe

2
Pg = VPg + Pem
Pe =9
rg = AB
VvV ,2 2
P=VpetpPem
Po = Ak.L

—
pP= Vpg 2] Pem
Pe = AL

h=1L/2

2
P =Vpim +pi
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Tiép bang 14.

Dang chi tiét va phudng phéap
gia céng

Sd db ga dit

Céng thidc tinh

Chi ti€t dang dia, dinh vi theo
mit ngoai va mét dau

Kep cong xdn bing mam cip
ba chdu ty dinh tdm

Chéng tam hai dau

Cd ciu kep chat ty dinh tdm
khi khoan 16 tam

el

Y3
\
!
=
r
__—E-ﬂ

Chi tiét khéng chuyén déng khi
gia cong

Chi tiét hinh try va dugc g4 trén
khéi V

P=Fo

Pc = Ak'D = Ak.ZR

Py = Ak'L
N
P =VPeom +p
P = AL
L L
172
pq =025 mm

p= VC§+A§‘L2

=30
p=V 5’5 + 0252

a = g0°
3 :
py =V & + 0252
3
a = 120°
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Bang 15. D¢ cong gidi han A ciia phéi trén | mm chiéu dai

ik 4 Dudng kinh phdi (mm)
Vat ligu va tinh trang phoi
5-25 25-50 50-75 75-120 120-150 >150
Phoi can
Cép chinh xac 2 050 05
Cép chinh x4ac 3 1 075 05
Cép chinh x4c 4 2 1 1
Cap chinh xac 5 3 2 1
Phoi can néng
Sau khi ndn thdng 0,15 012 0.1 0,03 0,06 0,06
Sau nhiét luyén 2 13 13 06 06 03
Phéi dap
Sau khi ndn théng 2 15 1 08 06 04
Sau nhiét luyén 1 0.8 06 04 03 02
Phéi duc 3 2 15 12 1 07

Bang 16. Do léch tam py va d6 cong vénh pe ctia phéi ddp trén may biia ndm
ngang (mm).

B& day, chiéu cao, chiéu p, cho cép chinh xac p. cho cép chinh xéac
dai ho&c bé rong clia phéi
B forn 1 2 3 1 2 3
<50 05 08 1 0,25 05 05
50-120 063 14 15 0,25 05 05
120-180 080 2 25 0,32 05 07
180-260 1 28 35 032 06 09
260-360 15 32 45 04 07 1
| 360-500 25 36 55 05 08 1

Bang 17. D6 xé dich cia phéi dap trén may bia nam ngang pem(mm)

C4p chinh xéac
Trong ludng, kG

1 2 3
<025 0,2 03 05
0,25-063 0,25 04 06
063-16 03 05 07
16-25 0.35 06 0.8
25-4 04 07 09
4-63 05 08 1
6,3-10 06 09 112
10-16 06 1 113
16-25 07 1 14
25-40 07 12 16
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Bang 18. D¢ sai léch Ax va dé xé dich cia tam 16 khoan C.,

Khoan biing miii khoan ruét ga

Khoan bang mi khoan sau

Dudng kinh 16
A, um/mm C, um/mm Ay, um/mm C, um/mm
3-6 21 10 16 10
6-10 17 15 13 15
10-18 13 20 1 20
18-30 09 25 07 25
30-50 07 30 05 30

Bang 19. Sai 56 chudn cia chi tiét khi ga dat trén céc

loai do ga

Chén

Phudng phép g4 dat

Sai s8 chuén

Lo tam

Mdi tdm trudc cé dinh

Mii tdm trudc di déng

Mat tru ngogai

Ong kep dan hbi

Mam c&p ba chidu ty
dinh tam

2 khéi V ty dinh tam

IDZ

|
D4
|

I
|
)
D1
1
D2
|

tp1 = 0 6pp = 01 g5 =0
ey = Ayigg = A,

}'D1=0:F02=0 =0
e, =0,e,=0
J»D=O:iL=0

5= 0; g 50
£y =G0
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Tiép bang 19.

Chén

Phudng phéap ga dat

Sai s8 chuén

Khéi V ¢6 géc 90

Khéi V

Mat tru trong

Truc ga bung

Truc ga bung hodc
truc ga Iép chat

Dinh vi theo 2 16 va
gia cong mat trén

c
G B o o O
E
i T )
/ i
o<
TTTTT77 7N 777777,
RN ALZZ T
VLl
<! |
=l o | b
b
/{ o
- | EHET=———=—"j—9a
SREH 7772227

hi

h2

€p1 = Omin + 9 + 9,
£p2 = Omin T 0g T 94
£n =amm+,}a +5A

gy =085 = A, eny =0
epp =0 8, =018, = A 3
0
hy = amm + (’B + aA
2L +1
€na = ©Omin ¥ aB + aA)'—L
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Bang 20. H¢ 56 tinh bién dang cia chi tiét ga dat trén do ga

Phudng phép ga dat S6 db ga dit Céng thic | Vat lidu He s6

Chét ty dau chom Thép 08

cau %.r\ £, = C?O Gang 2:2
Q
-

Chét ty khia nham D Thép 06
@ Gang 19

0 |

Phién ty {\4

| ca Thép 04
; B = I Gang 08
l
Khéi vV 90° Thép 03
Gang 06

Kep chat béng
mdi tam

&, = CP"* Thép 12
g Gang 25

L J

Ghi chii: C - hé s6 phu thude vao vat liéu gia cong; Q - luc kep (kG); F - dién tich tiép
xtc gifta bé mat chi tiét va co cdu dinh vi (em?); L - chiéu dai ché tiép xuc
(mm); P - luc kep kG).
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Bang 21. Sai 56 kep chdt ex (wm) theo phutong hedng kinh (B - dudng kinh

phii}.

Vat ligu va g4 dat

Dudng kinh phdi & {mm)

10-18 18-30 30-50 50-80 80-120 120-180 180-260
(}’ng kep dan hin
B& mat thd (thép) 50 60 70 80 - -
B& mat tinh {thép) 25 30 35 40
Mam cdp ha chdu
Bé mit thd (thép) 60 70 80 100 120 140 160
B& mit tinh (thép) 30 3s 40 S0 60 70 80
Gang dac 175 200 250 300 350 400 | 450
Bang 22. Sai 36 kep chat ex (um) theo phiong hidng truc
Duong kinh phéi & (mm)
Vit liéu va ga dat | 1
10-18 18-30 30-50 50-80 80-120 120-180 180-260
Cng kep dan hoi
Bé mat thd (thép) 50 60 70 - - - -
B& mit tinh (thép) 25 30 35 - - - -
Méam cdp ba chéu
B2 m&t thd (thép) 60 70 90 95 0 120 130
B& mit tinh (thép) 40 50 60 70 90 100 110
Gang duc 70 80 90 100 120 130 140
Bang 23. Sai s6 kep chat e (wm) khi g trén cdc chot ty
B& rong chi tigt H (mm)
Vat liéu va g4 dat
10-18 18-30 30-50 50-80 80-120 | 120-180 | 180-260
Gd trén céc chdr fyva
kep chdt bdng ren vit
B& mat thd (thép) a0 90 100 10 120 130 0
B& mat tinh (thép) 70 80 a0 100 10 120 130
Gang 100 10 120 130 140 150 150
Kep chér blinyg hoi ép
Bé mat thd (thép) 70 75 80 90 100 10 120
B2 mit tinh (thép) 60 70 80 90 a0 100 10
Gang 80 90 00 10 120 130 140
47
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Bang 24, Sai 56 kep chdt ey (wm) khi ga trén cdc phién v

) B rong chi tiét H {mm)
V&t figu va ga dat

10-18 18-30 30-50 50-80 80-120 | 120-180 | 180-260 .

Ga trén cac chisr tyva
kep char b&ng ren vit

B& mat thd (thép) 50 60 70 80 g0 100 10
B& mat tinh (thép) 40 50 60 70 80 90 100
Gang 60 70 80 Q0 100 110 120

Kep chat bdng hui ép

B& m&t thd {thép) 40 50 55 80 70 80 90
Be& mit tinh (thép) L 30 35 40 50 80 70 80
| Gang | s 60 60 | 70 80 | 90 100

Sai léch Khéng gian qua cidc bude (cdc nguyén cong) dugc tinh nhu sau:
/7(-:.'»! lui = kp(! (16)
() day: k- hé s6 chinh xdc hod;

3
0 - Sal 1éch khong gian cua TN
cic bude (nguyén cong) sit trude. :

100 - 946

777 727

Sau khi gia cong tho k = 0,06; sau
khi gia cong bin tinh k = 0,4; sau khi
gia cong tinh k = 0,2. Truong hop gia
cong 16 thi ta 1dy hé s6 k = 0,05 (sau

gia cong tho) va k = 0,2 (sau gia cong
tinh). A4 |
Vi du tinh luong du \%\ J i A3

Vi du I: Tinh luong du Kkhi gia
cong 16 ®S0°*. Do chinh xdic cha _j__,?@,_ ) AN
photcip 1, khéi lugng phoi: 3,5kg, vat ' S

liéu phoi: gang xdam (hinh 13).

47-014
(6) 79

8¢

Quy trinh cong nghé gom hai 7
nguyén cong (hai bude): tién thé va ’A

la

.—tién tinh, Chi t1ét duge dinh vi mit
phing 2 (ding hai phién t¥) va hai 16 -
@10 (chét tra va chot tru trdm). Cic } ______.%
mit dinh vi di duoe gia cong. Dé tién 4 218310
cho viéc tinh todn ta liap bang 25. 7

Theo bang 10 giitri R, v T;
Hinh 13. S6 db dinh vi
khi gia céng 16 d50* 805
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bang 600 xm, (250 + 350). Sau budc thd nhdt d6i v6i gang cd thé loai trit
T, chi con R, va gid tri nay la 50 jm va 20 gmb (bang 12).
Sai léch khong gian téng cong duge xdc dinh theo cong thic sau
= Vi ir a2 —
pph(ui - Pe + Pem (17)

Gia tri cong vénh p_ cua 16 duge tinh theo ca hai phuang hudng kinh va
hudng truc:

po = Y(ALD? + (AD? = V(0,075.50)° + (0,7.100)° = 78m  (18)

Gia tri cua A ldy theo bang 15, con 1, d l1a chiéu dai va dusng kinh 15.

Bang 25. Bdng tinh luong du gia cong va kich thtde gidi han d507""

Budc [ R, T; r ¥ | Zm d é % | Ymax | 28min |2€max
i Hm am nm am | /lm mm mm mm mm #m a#m
Phdi E 600 | 294 48078| 400 | 4768 | 4808
Tign thd 50 15 127 920 149918 | 170 | 4975 4392 | 1840 | 2070
Tién tinh 20 6 66 | 5005 | S0 | 5000 | 5005 ( 130 250

Gid tri sai léch p,, duge xdc dinh theo cong thdc sau:

Sy (9 400\°  (400)° , ,
Pem = o + 51 = N + e = 284 um (19)

O day: Pt £o 1a dung sai kich thude b, ¢ cha phai.

Nhu vay, sai léech khong gian téng cong la:

ponai = V(2887 + (78)7 = 204 m (20)
Sai léch khong gian con lai sau tién tho la:

pi = 0,055, = 0,05.294 = 15 um
Sai s6 gda d i khi tién tho 16 duge xac dinh nhu sau:

tge = Vel +ep 21)

Sai s6 chu&n trong truting hgp nay xudt hién 1a do chi tiét bi xoay khi
dinh vi vao hai chét ma hai chét cé khe hd véi 16 dinh vi.

Pmax = 6/\ + dl& + min (22)
O day: O 1a dung sai cta 16 dinh vi, 6, = 16¢m = 0,016mm.

dy; 1a dung sai dusng kinh chét, 8;; = 14¢m = 0,014mm.
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Pmin la khe hé& nho nhit giva 16 va Chét, Pmin = l:?’lll'lll = 0,013mmnm. .

Gde xoay 16n. nhdt cua chi tist duge xac djrih' nhu sau:
)
tga = —— {23)
H

O day: I 1a khoang cich giita hai 15 chuin. Nhu viy:
0,016 + 0,014 + 0,013
tga = = 0,0001
VITO©” + (8012

Khi d¢ sai $6 chudn trén chigu dai 16 gia cong:
£. = Lige = 100.0,0004 = 0,04 mm = 401 m

O day: L - chiéu dai 18 gia cong.

Sai s6 kep chat duge xdc dinh theo bang 24 va ¢, = 120um. Viy sai s6
kep chat:

£,y = VI40) + (1207 = 127um
Sai $6 ga dat con lai & nguyén cong tién tinh la:
g2 = 0\05.€gd = Gum.
Bay gig ta xdc dinh lugng du nhd nhit theo cong thie: -
2Zin = 2R, + T, + Voo +7

Lugng du nhd nhat cua tién thé la:

27,0 = 20600 + V(294)°+(127)° = 2.920;m

Lugng du nhé nhdt ctia tién tinh la;
27
Cot kich thuée tinh toan (bang 26) dude xdc dinh nhu sau: ta ldy kich
thude cuéi cung trit di lugng du khi tién tinh, ta s& duge kich thude khi

tién thd, sau do ldy kich thudce tién thé trie di luong du tién tho ta sé duge
kich thudc phoi:

d, = 50,05 - 0,132 = 49,918 mm

Kich thudc phoi. d; = 40,918 - 184 = 48,078mm. Dung sai cua ting
nguyén cong tra theo bang,

= 2(b0 + \[{_1_532_-1-_@:_ = 2.66y4m

min

Dung sai tién tinh: & = 50um. Dung sai tién thé: & = 1704m. Dung sai
phoi: & = 400um. Cét kich thuac gidgi han (bang 26) duge xdc dinh nhu sau:
Jay kich thude tinh toan va lam tron theo hang s6 co nghia cia dung sai ta
dude d., sau d6 lay 4, . trir di dung sai ta duge d,in. Vay ta ca:

50
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Sau tién tinh: d, .« = 90,06 mm; 4, = 50,05 - 0.05 = 50 mm
dau tién tho: Ao = 49,92 mm: d 0= 49,92 - 0.17 = 49,75 mm
Kich thudce cia phoi:  d = 48,08 mm; dn = 48,03 - 0,4 = 47,68 mm

Cot lugng du gisi han 1bang 26) duge xde dinh nhu sau: 7, bang hiéu
giita hai kich thudc 16n nhdt cia hai nguyén céng ké nhau; Z, . . bing hiéu
gitta hai kich thude nhéd nhit cua hai nguyén cong ké nhau. Vay ta co:

Khi tién tinh:

2Z,in = 90,05 - 49,92 = 0,13 = 130um

vZ, =50 - 49,75 = 0,25 = 250 um
Khi tién the: |

27 0 = 19,92 - 48,08 = 1840um

27 e = 49,75 - 47,68 = 2070 nm

Tat cA cac két qua tinh toan duge ghi trong bang 25. Lugng du téng
eong duge tinh nhu sau:

2anin = 130 + 1840 = 1970xm
27 e = 250 + 2070 = 2320um

Ki€m tra két qua tinh todn.
Sau tién tinh: .

27 - 27

max

= 250 - 130 = 120pm; &, - 4, = 170 - 50 = 120u4m.

min

Sau tién thé:

27, v - 220 = 2070 - 1840 = 230um; . - &) = 400 - 170 = 230 um.
Hoac: 27%,,.x - 2Zopmin = 2320 - 1970 = 350um

dupoi - & = 400 - 50 = 350um

Vi du 2: Tinh lugng du gia cong mat tru (bGOi?,‘m {hinh 14). Phoi dap,
do chinh xdc cdp 4, khoi lugng phoi la 11,3 kg, vat liéu phoi: thép 45.

Cac budc cong ngheé: tién thd, tién tinh, mai thé, mai tinh ftién va mai
déu duoe chong tam hai dau). Cing nhu vi du 1, ta lap bang 26 dé€ ghi céc
bude cong nghé va cac thanh phan cia lugng du.

Vi gia cong 6 chong tam nén sai 50 ga dat trong truong hap nay &, = 0
Nhu vay trong cang thic tinh 7, khong con sai s6 ga dat.

[ ]
—
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Sai lechvé vi tri khong oian cia phoi dugc xdc dinh theo cong thic sau
day:
Pp= A PutPat P
O day:

pu - 40 1ech. cua khuén dap (phoi rong khuon bi h-‘;ch)l so v(i tam danh
nghia cta phoi (14 tri p; phu thude vao trong lugng va p, = | mm.
p,, - 40 cong vénh cia phoi tho (do cong cha dudmg truc phot)
D, = AL, = A 138 =014 mm.
(¢t day A, 1a do cong don vi: 1 um/mm, cdn L 1a chidu dai tr mat dau
clia chi 1i& dén cd truc can xéc dinh lugng dw: 1. = 138 mm).
p, - sai lch cla phoi do 14y tam lam chudn va p, duge xdc dinh theo

cong thic sau:
0 2
p, = (—;Y 0.,25

G day:
8, - dung sai cua phoi dap: 8 = 3mm va 025 12 do vong cua tam phai

Nhu vay ta c&:
{ 2
P, = ‘ @ + 0,257 = 1,52mm.

Do dé sai lech khong gian clia phi 3p s€ la:
Sp= A1 +0,14° L 152° = 1,82 mm = 1820pm

8

M36X1ﬁ54‘tz

Hinh 14, Truc réng

Sai }éch léch ~0n lai sau nguyén cong tién th:

‘ b, = 0,06.p, = 0,06.1820 = 109 um

Sai 1&ch léch con lai sau nguyén cong tién tnh:
p.=04p = 0,4.109 = 44 um

Chia se boi WWW.Docmienphi365.Com



Chia se boi WWW.Docmienphi365.Com

Sar lech con I sau nguyen cdng o3 ths.
Pr=02xp, =02 x 344 =9um

Luong du nhd abét duge xdc dinh theo cong thitc sau (cot O):
224., win = 2 (Rza + T:\ + Pd)

Nhy vay ta co:

- Tién tho: 27, e = 2 (130 + 250 +1820) =2 x 2220pm
- Tién unh: i = 2 (50 + 50 +109) =2 x 209

- Mai tho: 27 i = 2 (30 430 +44) =2 x 104pm

- Mai tinh: 70 i =2 (10 +20 +9)=2x 39um

Cét kich thudce tinh todn (¢t s6 7) duge xdc dinh nhu sau:

Gihi kich thudce ctia chi tiét (kich thuée nbo nhat) vao hang cubi clng, ¢ou cice Rich thude
khée thi lay kich thude & ngnyén cong trude cong vai Jugng du tinh iodn nho nhitt. Nhu vy ta oo

- Maithe: 7 d, = 60,01 + 2 x 39 = 60,088 mm

- "l'icn tinh: d, = 60,088 + 2 x 104 =.60,296 mm
- Tign tho: d, = 60,296 + 2 x 209 = 60,714 mmn
- Phoi: d, = 60,714 + 2~ 2220=65.154 mm

Lap cot dung sai cha kich thude céc ngoyén cong (cot s68) bang cach tra bang trong sO
tay [4:5:7]. ' :

X4dc dinh kich thude gisi lian nhd shat (cot s6 9) bang cach Lun 1ron so cua kich 1hude
tinh todn theo hang s6 ¢6 nghia cia dung sai. Vi du. dung sai & = 20 pm = 0.020mm ¢6 hai ¢hit $0
sau ddu phiv B ¢6 nghia (chit s6 2. s6 0 sau 56 2 1a khong ¢6 onghia). ' :

Ndc dinh kich thude giéh han 160 nhat (cOt s6 10) bitng cach cong kich (hude gidi han uho
nhat d_, v& dung said. S

- Mai tinh: d, = 60.01 + 0,02 =60,03 nun

- Mai tho: d, = 60.09 + 0,03 = 60,12 mm
- Ticén tinh: d,=60.30+ 0,12 = 60,42 mmn
- Tién tho: d, =60.70 + 0.4 =061.1 mm
- Pho: d,=60,15+ 3 =068.15mm

Ndc dinh luong du gidi han (cdt 11 vid ot 12):
Zy - hiCU ciic kich thude gidi han 160 nhat.
Z o= i cdc kich thude gi6i han nho nhat.

Tacd

- Mai tinh: 27 wan = 60.12 - 60,03 = 0,09 mun = 90 pun
27, o = 60,09 - 60,01 = 0,08 mm = 80 yun

- Mai tho: 271 = 60,42 - 60,12 =03 mm = 34 m
2Z i = 60,30 - 60,09 = 0.21 mm = 210 pn

- Tién tinh: 27 e = 61,1-- 60,42 = 0,68 mm = 680 pm
27, i = 60.70 - 60,30 = 0.4 mm = 400 um

- Tién tho: 271w = 68.15 - 61.1 =7,05 mm = 7050 pum

27 mie = 03,15 - 60,70 = 4,45 mm = 4450 pm
Xac dinh lwong du 1dng céng: luong du Wng cong Ién nhat la ong cic lugng du trung
gian (lugng du nguyén cong) 16n nhat. con lucag du 18ng cong nhod nhat 1 1ong cic Tuong du trung
gian (lugng du nguyén cong) nhd nhat. :

n
Zom = 2 Lnma = 90 + 300 + 680 +7050 = 8120 pm
1

il
Toin = 2 Lomia = 80+ 210 + 400 +4450 = 5140 pum
1

Kiém tra phép tinh: phép tinh ding khi ta ¢6 biéu thiic sau:
. zO wax l’\) iy — 5[:1.\0'\ - 8:1)'\!'1&'1

Thart vav: .
8120 - 5140 = 3000 - 20
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Bang 26. Bang tinh hiong ditmat trir ngocu.

Moy - Kich C g o
cong - ST T ik T | T _‘
nghe Rz b ha | pa s, b edn tocin d. | Sl dee G Zbmin | Loman |
L RS PO N0 BT T 4‘
Pl 150 ! 1824 1 it . (A5 ST AR 68,15 | - -

Tlenthe &1 S0 ,'"1”(>H_r_t'1 ooy Tansia 17 wn T ann 61,10 | 4450 7050_]
Thaved e TR0 T ] 2w 60296 *_}_2'5:' T 6042 | 400 | 680 |
Mangbo B30 Ca T 2and 1oonass 1 osu Tengn 6012 | 210 300_]
SR L L T N At A Gt 6003 30 5¢ |

4.6. Xac dinh thoi gian nguyén cong

Trong san xuit hang loat va san xudt hang khoi thoi gian nguyén cong
duge xac dinh theo cong thic sau day:

T =T, + Tp + Tpv + T, (28)

O day: T, - thoi gian titng chiéc (thoi gian nguyén cong).

T, - thoi gian cd ban (thoi gian can thiét dé& bign ddi tryc ti€p hinh
dang. kich thudc va tinh chat co ly cua chi tiét: thoi gian nay ¢é thé duge
thue hién bang mdy hoac bang tay va trong timg truong hgp gia cong cu
thé ¢o cong thice tinh tuong tng).

T, - thoi gian phu (thdi gian can thiét dé ngudi cong nhan ga, thdo chi
tiét, m& may, chon ché dé cat. dich chuy8n u dao va ban may, kiém tra
kich thudc cta chi tiét v.v..r. Khi xdc dinh thdi gian nguyén cong ta cd thé
lay gida tri gan dung 'I‘P =(7 +10)%T..

Ty - thii giap phuc vu ché lam viéc gom: thoi gian phuc vu ky thuat
(T dé thay d8i dung cy, sta da, mai dao, diéu chinh mady, didu chinh
dung cu (T = 8%T); thai gian phuc vy td chue (T dé fra dau cho
may, thu dgn ché lam viée, ban dao ca kip (T = (2 +3)G6T, ).

T, - thdi gian nghi ngoi ty nhién cia cong nhan (T, =3 +3)% .

4.6.1. Xac dinh thoi gian co ban theo cong thifc
Théti gian ¢d ban duge xic dinh theo cong thic sau day:
L+ 1L, + L,

T = = (phut)
" S.n P

() day: L - chiéu dai bé mat gia cong tmm).
L, - chiéu dai an dao (mm);

L, - chiéu dai thoat dao (mm);
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S - lugng chay dao vong tmm/vong);
n - s6 vong quay hoac hanh trinh kép trong moét phit.

Khi tinh thoi gian co ban ta diung cdc cong thic ing véi cac sd do gia
cong & cac bang s6 27 + 32

Bang 27. Cong thitc tinh thoi giun cd bdn khi tién

Tén nguyén céng (1) | Sd da cit {2) Céng thdc tinh (3)
L L LiL,+L
4 L ! Ty= =t L (phut)
WWWET . S_n
Tién ngoai sudt chiéu dai { R
L ty ) .
n Lz L, = + {05 = 2) mm
- Qi
- ¥
I
!/Ir;—/ tn / L,=(1+3
I, .S ' 2 = (1= 3)ymm
_ £ J L+ L,
Tién ngoai dén éng kep T,= —— itphit)
hoc bac ﬁ Y - I Sn
n
(4)' ot Yo Ly = + (05 = 2) mm
|/r___|_, tgy
N S |+
» L
L+L,
ST, = i (phut)
Tién ngoai dung cd chan { coe e — L Sn
. L e
n ; s L, = {05+ 2) mm
R
s
Lol +L,
T, « —— i {phuot
LLH_ £ Lo ° Sn Pt
Tién t trén sudt Lz : t :
7 frong tren sud - - T}, - + (05 + 2) mm
chieu dai AT_ T3¢ y 1 oy ]
TELLE F\)\ -~ L, (1=5)
“l @ , 1= §)mm
——— .

55
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Tiép bang 27.

Cat dit phdi dic

iy

L

{1 {2 (3)
Loy Ly L+L,+L,
— T, = ———— i {phit)
77 Z Sn
Tién trong dén bic { A\
O L, = + {05 + 2} mm
Qi 777717745 7 A — | e
-
5
LYl Ey
% 7, L+L,
i Tién trong ding cd chan / ///l*; 7 T, = —en i {phat)
o "
h //// TV// -3 L, = (05 + 5) mm
B
L
¢ D
& L - 3 mm
(8] . — t
81 mat dau phoi : b =——+(05+2
Tién mat dau phdi dac ~ 15 L, tgy (05 ) mm
+ t Ly, = (05 + 5) mm
c L+b,+1L,
To + - == i {phut)
Sn
D-d
Tién mat dau phdi réng L=mp— mm
L, = +{05 + 2kmm

tgy
L, = {05 = 5t mm

L+L,+L
-#.i(phm)
Sn
L D

—me

L,= L, = (05 + 5} mm

56
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Tiép bdng 27.

(11

Tiégn béng nhidu dao

L

LT2T77777,

(2 @)
D-d
L7777 L = >
B e = L+l +L
Cit dut phoi réng Ltl —% & _ 1 2

T —— i {phuit
° Sn { phit)

Ly - Chiéu dai &n dao

6 ddy: m - s lugng dao

t t
L1=@+@+(375)mm

Ly = (1+3) mm

Bang 28. Cong thutc tinh tho; gian c6 ban khi khoan

Tén nguyén cong (1)

S6 db cét (2)

Céng thijc tinh (3} ]

Khoan 18 théng subt

n

\\\X\

%

)

L+L‘+L2

= ——————j (phut}
° Sn P

o

Ly= 3 cotgp +{05+ 2) mm

Lo ={(1+ 3)mm

Khoan 18 khéng théng
sult

]L'

IS

g
7

7

L+L,
Sn

i {phut)

d
Ly = 3 °otge + (05 + 2) mm

57
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Tiép bdng 28.

’7 (1

3

Khoan 15 tAm

+ L
Ty = i (phut)
Sn

d
L, = 2 ctgy + {05 + 2) mm

0D-d
Ly = —3 ctge + (05 + 2) mmJ
L+Lly+Ly )
T, = ————— i (phot)
Sn
Khoan rdng I8 théng subt B
Ly= > ctge + (05 ~ 2) mm

L, = (4 = 3) mm

L+l ) .
Khoan rfng 16 khéng Ty = S i {phat)
thdng subt n
L+Ly+L,
Khoét rdng i thong sudt T, =——— i (phut)
n
-d
Ly= 2 ctgy + (05 + 2) mm

L2=(1+3)mm

Doa |6 théng suét

L

L2,

L+ +L,
Ty = ——— i (phdt)
Sn
L= w—%- ctgy + (05 + 2) mm

L, =(1+ 3)mm

o8
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T iép bding 28.

. Khoét ¢én mat dau

Doa 16 khéng thang sudt !

U (2 (3)
N PP L+L,
) . N /0 T, = ~— i {phat)

Khoet réng 15 khdng N I/AT 4 N Sn

thdng sudt ~'i N4 \\\
ENT, i L= (05 ¢ 2) mm
-'—L ﬁ - ﬁ =N

oL

iy 4 L +1Ly

NNl
a\\l I!i\
NWNEEN

_ | bs

\...-.{.__-

T,=—— - (phat}
’ Sn

L,y = (05+ 2) mm
|
L+t
i tphaty
c Sn '

Ly = {05 : 2) mm

; s L+L,
: ‘ i i/ 7} T, = — — i (phat)
Khoét try mat diu g i / "~ 8n
a7 ] :
: u ;/ / L= (05+ 2) mm
; AVl
Bang 29. Tinh thai gian co ban khi gia cong ring
| Tén nguyén cong (1) So d6 cidt {2) Céng thdc tinh (3)
L+Li+L,
, ‘ | p— Zi (phat
Cat rang tru bang dao i Su

phay dia mé dun

77
R a
Ls L I
I {
— RN
S =

[ L=+ 12) vh{D - q)

L, = vhD - aF + (11 = 12) mm
Ly, =1{2 = 4} mm

Sy = Sz.2n

59
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Tiép bing 29.

cua chi tiét / hanh trinh

kép)

Carédng try

V@ tron dau rang bing
dao phay ngén

U] {2) {3)
L+Ly+L,
, N 5| _ T, = — Z {phat
Cat rang tru bang dao | '0\ ~ ° Syng tohdt)
hay truc vit ’ Iz —
pray - D] Ly = (11 + 12) Yh({D - a)
N T Yl -
N Y
i + ] - .
+5 ' ' g - s0 dau mdi cua dao
. Ny
h
Xoc rang try To = i + n.m.Z‘k1 {phut)
(S, - chay dao hudng Sk S.n S, .n
> s n kp
kinh £l Sk k.- s bud
S, - chay dao véng 17 80 bude

n - 8 hanh trinh kép cua dao
h - chigu cao riing.

m - médun cda banh rang

Z - s6 ring cla banh rang

L +10).2,, h

Tp=——— — . (phat)

Sglyny S
Zg, - 6 réng chi tiét
Z, - s6 réng dao cd
S, - chay dao dec

S - chay dao hudng kinh trong 1
hanh trinh cua ban may

ny - s& ving quay cua dao

L - b& rdng bénh rang

h - lugng du ca
aZ

Ty = — (phat}
60

a - thdi gian gia cong 1 rdng
Z- 0 rang cua chi tiét

60
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" iép bdng 28.

- |
‘ T, = — — i {phat) ‘

Khoét réng 16 khéng | Sn |

‘ théng subt

l i_

| |
| |
| Doa 18 khéng thang sudt |
| |
| RN |
| |

| |
| |

| Khoét con mat dau

“ L, = (05+ 2)mm |

| ‘ L+Ly \
| | T,=- i {phut)
Khoét try mat dau Sn \
|| | L= {05~ 2} mm
L _ I D
Bang 29. Tinh thai gian co bin khi gia cong rang
F E nguyén ¢ong (1 Ii Sa db cét @ T_ET.QLMC tink (3) j\
‘ L+ L
| _ T, = iy R P |
Cét rang try bang dao R . Su
|| phay dia mé dun ‘ —1_ L 9 ! / | ‘
‘ ‘ L L, = vhiD - d) + (11 = 12} mm ‘
‘ ‘ e ___:} ‘ L, = {2 + 44 mm |
L
] ‘ 2 T ! T . ‘ Sy = SzZn ‘
‘ \ - :_\\_5\_\_ 4 ‘
s N ‘ L, = (11 = 12) VhD - )
I S N

59
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Bdng 30. Xac dinh thoi gian cd ban khi gia cong ren

Tén nguyén cong (1)

S6 db cat (2)

l Céng thic tinh (3) ‘

Tard 18 thong sudt

Ta rd 16 khong
théng suét

C#t ren bing dao
tign

Tién ren trong

-

L,

7, -

SN

g7y

L+L+L L+Li+Ly
To= ( Sn 2)+( Sny J

n, - s6 vdng quay cua dao hodc chi
tiét khi quay nguge

i - s8 lugng tard

Lok, ={1+3) budc ren

L+l L+

To =

+
Sn Sny
i - 86 ludng tarb
Lil,=0+3 budc ren

L Ll pnay

° S.n
Li7L, = (1 + 3) bude ren

i - 56 budc gia cong '
n- 8 vong quay cba chi tiét
S - lugng chay dao (bang budc ren)

L+L,+L
P i (phat)

LEb, (1+3) bude ren

61
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Tiép bang 30.

L

(2

| &)

Cat ren ngoai

CAt ren trong

CAit ren bing dao
phay ren

1

L+L,+L, i
S.n

pht)

T, =i (phut)

L, =1 = 3) budc ren

L+L,+L
T o= —

2, .
. i [phut)
° T gq !

L, = (1 = 3) budc ren

S,y - lugng chay dao/phut

$y=5;.2.n

Bang 31. Xdc dinh thai gian co bdan khi phay

D, 18

Sul| ol

P

Tén nguyén cong {1} S do (2) Céng thuc tinh (3)
. Al £ [ b L+Ll+L,

Phay mat phang Tg= ——————— i {phut}

bing dao phay try Sn

VD - t) ¢ {05 + 3) mm

L'l
L, = (2 + 5 mm

62
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Ti¢p bding 31.

|
A'J_L £ ‘ L+L1+L2

" Phay rdnh bing n, [ .

d 7 i [ — - 1 (phat

‘ ao phay dia E (—f_ B Sn }
Ly=vtD - 1) + (05 + 3) mm

| | L, =12 = 55 mm
| 8
i N
‘ Phay mat bac ‘ L+Ly+1,
o To= —— —"i{phay
s Sn

‘ bang dac phay
I mat dau

L, =2 + 5pmm

‘ Phay rdnh bing
‘ dac phay dia

‘ Ly = V4D - t) + (05 + 3) mm

‘ ‘L2={2+5)mm

Phay mat phing
1 y L+ L, + L,y

bing dao phay S, N - o
mét dau (p = 90°) - I }nh'_"% ‘ o~ sn " (phat)
' D

Ly=vHD - 1) + (05 + 3) mm

i |
LJ-‘—‘-— .L.'._ P L
. : L, = (2 = 5) mm
. 1 T
Phay mat phing % | L+l +L,
To = i (phit)

béng dao phay n S
mat dau {y = 90°) e ~ n

7y Ly =050 - ¥DZ .13

R

N L, ={2 + 5} mm

et r L

|- ‘ L
) |
63
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Tiép béng 31.
0 e (3)
j—-w—t—é 5
h+@5+1 L-D
Phay rénh then kin 5, ! T, = + {phit)
hai dau Sma Smn
] .
T Spa Swn - iuong chay dao/phdt theo
phugng dung va phudng
[ ngang
L
£
<} @
== H
- — Ty = {phut)
R 54

Phay rénh then hd
mdt diu

Phay rinh then hd
hai dau

Phay ranh then
ban nguy#ét

8q -

L, =

lugng chay dao/phdt doc tryc
chi tiét
{1+ 2)mm

L+L,+L
L2 (phat)

Sq
L, ={1+ 2)mm

S, - lugng chay dao phut

doc tryc chi tiét

h+ L,

Sn

i (phat)

Ly = (05 + ) mm

L, - chiéu dai &n dao
h - chiéu sau ranh then

L+ly+tl,
Cit it bing dao To = on i (phat)
phay dia
L, =(2 + 5 mm
L, = (3 ~ 10) mm
L, - chiéu dat an dao
L, - chiéu dai thoat dao
64
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Bang 32. Xdc dinh thai gian cd bdn khi mgi

Tén nguyén cdng {1}

So db cét (2)

Céng thic tinh (3)

Mai trén ngodi, tign
dao doc

Mai trén ngoai tién
dao ngang

Mai trdn trong cé

a

tam

Mai trdn ngoai vd
- tam chay dao doc

Mai v5 tam chay

L=L-(0,4=06)8,

L, h
. ——  (phat)
S.Byn. t

Sgi N - lugng chay dao va s8 vong

quay cua chi tiét.
B, - be réng cia da
L - chiéu dai chu tiét
h - lugng du mai
t - chiéu sau mai
h

T, =125 — (phat)
tn,

h - lugng du mai
t - chiéu sau mai ‘
n, = 56 vong quay cla chi tiét

Lo h
8§.B,n. 1t

,=L-10.4=C 68,

Lm + By
To =12 -

{phut}
Sy-m

Sy = 7D, n, sine  {mm/p)
m-s& chi tift dudc mai lign tuc
i - s& 1an chay dao

h
T =12 — (phoy)

tn,
dao ngang
ng D
ng = {vong/phut)
d - dudng kinh chi tiét
S-ONCIM 65
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Tiép bdng 32.
{1 (2) {3)
n =

Mai phdng bing d4 Ye N\ To =
mai try, ban may SENZETA L+Li+L, B,+B, +5h |
hinh chli nhat Gt SLEts =12 : Tn

nh chif nh& . f L, 77T 1://///— . V1000 S.B, t n

, _k_,,:_a_a:._,lsx Ly =8mm; L =5 mm
3] > : .
ol m - s& chi tiét dugc gia cong déng
B thoi trén ban may

. . N < = s h |
Mai phdng bang da AmEmENy 1 Tg =128 — . — {phat)
mai m&t diu, ban tn, m
ma tron

. V1000
n= {vong/phdt}
abg
C4SE s o5 m - 88 chi ti§t duge gia céng ddng
Chi €1 gra cong thoi )
N, - $ vong quay cha ban may

4.6.2. Xac dinh thoi gian cd ban theo cong thic gin diing va do thi
a. Xdac dinh thoi gian co bdn theo cong thic gan ding

Khi thiét ké do dn cong nghé ché tao may ngoai viéc s dung cic cong
thic trén ta cé thé dung céc cong thic tinh gan ding (bang 33).
Bang 33. Cong thitc tinh thai gian T, gin ding

Phudng phép gia cdng (1) Céng thic tinh (2)

Tign thé mét budc 0.00017dL
Tién tinh c4p chinh xac 4 0,00010dL
Tign tinh c&p chinh x4c 3 . 0,00017dl.
Tign thé mat dau 0,000037(02 - d?)
Tién tinh mat d3u : 0.000052(D - d?)
C4t dat 0,00018D
Tign thé va tién tinh biing dao dinh hinh 0,00063(D? - d?}
Mai thd cap chinh xac 4 0,00007dL
Mai thé cdp chinh xac 3 ) 0,00010dL
Tién tinh c&p chinh xac 2 0,00015dL
Tién 16 trén méy tién P 0,00018dL '
Khoan 16 | C.00052dL
Khoan réng 18 tu 20..60 0,00031dL
Khoét I3 0.00021dL
Doa ths 0,00043dL
Doa tinh 0,00086dL
Mai 18 cép chinh x4c 3 0,0015dL
Mai 13 c&p chinh x4c 2 0.0018dL
Ghi chir d - dudng kinh; L - chidu dai, D - dudng kinh 1on mat diu;

d - dudng kinh nhd mat diu
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Tiép bang 33.

! Phudng phap gia cong {f) Céng thde tinh {2)
Chudt 15 0.0004L

! Bao thd trén may bao doc 0.0000658L
Phay tht bang dac phay mat dau , i 0.006L
Phay tinh bing dao phay mat dau 0.004L
Phay béng dao phay try 0.007L
Mai mat phidng bang da mai mat dau 0.0025L

Ghichii: B - bé réng gia cdng: L - chiéu dai gia cong

Gia céng banh rang béng dao phay lan : 0.00220b
Gia cbng banh vit i 0.0603D
Gia c8ng then hoa bing phudng phap bao hinh I 0.009LZ
I Gia cong ren bang ta rd 0.0004dL

| Cihi chii: D - dudng kinh banh rang. béanh vit: b - chigu dai réng: L - chiéu
| dai truc then hoa hodc 16 ren: Z - s6 rang then hoa; d - dudng kinh 18 ren

b. Xac dinh thol gian co ban bing do thi

Bé xdac dinh T, theo d& thi ta can biét chidu dai chay dac (tdng cun
L + L, + L.), sé vong quay n va ludng chay dao 8§ (hinh 15). Theo mui tén
néu ta xudt phat ti lugng chay dao dén dudng gap khie (36 vong quay n) di
tiép dén chiéu dai (L) thi ta xac dinh duge thdi gian co ban T,

4.7. Xac dinh sd lugng may va xay dung cac dod thi

4.7.1. Xac dinh nhbip sian xuat
Dé xac dinh s6 lugng may ta can xdac dinh nhip san xudt t,. Nhip san
xudt t), dude tinh theo cong thic sau day:
F.G60 .
ty = ——— (30)

N

'e) day: N - san liugng chi tiét.
T - 6 thoi gian lam viéc clla may trong mot nam tinh theo glo
va duge tinh nhu sau:

86 ngay trong 1 nam: 365
S0 ngay chu nhat: 52
$6 ngay nghi Tét va nghi 1é: 8
Nhu vay s0 ngay lam viée la: 365 - (52 + 8) = 305 ngay.

Méi ngay lam viée 2 ca. méi ca 8 gid. Vay tong s6 gid lam viéc trong nam
305 « 2 x 8 = 4880 gia
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4.7.2. Xac dinh 56 lgng may s¥ dung

S6 lugng may tinh todn m, dugc xdc dinh theo cong thic sau day:
m, = — (31)

& day: T, - thoi gian ting chiéc; i, - nhip sdn xudt
Sau khi xdc dinh duge m, ta phai lam tron sd 16n hon va s6 may dude
ky hiéu bang m,.
4.7.3. Xac dinh cac hé so
a. Hé sd chiu tai caa-mdy.
Hé s6 chiu tai cia may duge xac dinh nhu sau:
m,

Im = K‘ (32)

[

0. Hé s6 su dung may theo thol gian co ban

Hé s6 3, duge tinh nhu sau:

Tn
No = T, (33)
O day: T, - thoi gian co ban; T,. - thoi gian ting chiée
c. Xac dinh hé s6 sit dung may theo cong sudt
Hé 8 sit dung mdy theo cong sudt 5y duge tinh nhu sau:
Nn P
IN = (34)

O day: N, - cong suat cat; N, - cong suidt may

4.7.4. Xay ddng do thi

Csc db thi duge xay dung diung dé danh gia qui trinh cong nghé:
- Db thi chiu tai cda may.

- Db thi st dung may theo thdi gian co ban.

- Db thi st dung mdy theo cong sudit.

. Do thi tudi bén cta dung cu cat.

a, Do thi chiu tdi cia may

D6 thi nay duge xay dung duéi dang cac hinh chit nhat, chiéu cao thé
hién hé sA chiu tai »,, va chidu rong duge ghi ky hiéu mdy va tén nguyén
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cong thinh 16). Nhu va ta ¢d cac hinh chit nhat vdi ciac chiéu cao khac
nhau tdo »,, khdc nhau). Sau khi xay dung duge do thi voi cic gy, khace
nhau ta phai tinh gid tri trung binh y

D
TU”]

Y = —— 135)
n

O day: n - 56 may duge sit dung

Trong thuc té, gid tri y,, cua san swdl hang khoéi la 0.65 = 0,77.
Cua san xudt hang loat la 5, = 0,75 + 0,83

Trong san xudt hang loat nhé va don chiée »,, = 0.8 + 0.9.

NGi voi san xudt hang loat nho va don ehide y,, 16n vi may phai chiu tai
cho mot 6 chi tiét gia cong. Tuy nhién néu qui trinh duge thiét ké cho mot
chi tiét thi »,, ¢6 thé nho hon.

?Zm“/” l |

89,5
I
|I§! -
80 H
75 I
l{li | : 7 30768.2% 1 6|s|a
i : T
525 il 60 | 62 5 59
60 i I 1 I [I X T l_|:”
L ; I
: e |
4Oi ; 1A I |!
!I !
; | |I .
200 ' I
| || |i| !I ]]“| 9l II|
i MAY " 1282 3130 5812 SE32 0Cc-2 2118 561
| NGUYEN] gy MAI CAT CAT CAT KHOAN | CAT
CONG : RANG RANG BAVIA REN

Hinh t6. D6 thi chiu tai cia may

b. D5 thi su dung may theo thoi gian co bdn

Phuong phap xay dung do thi nay (3 ciing gidng nhy do thi caa 5, Ta
cing tinh gia tri trung binh caa y, (hinh 17).
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Hinh 17. D6 thi sU dyng may theo thdi gian c¢d ban
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Hinh 18. Do thi su dung may theo cong suit
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Gia tri #,,, trung binh ching t6 qui trinh hgp ly, con gia tri 5, nhé
the hién thoi gian phu 16n. Khi thiét ké qui trinh phai ¢d gang dé€ dat 7,
cao. Dua vao do thi ta ¢ nhitng dé xudt d&€ chinh lai qui trinh.

c. Do thy st dung mdy theo cong sudt

Cuang tuong tu nhu cdac do thi trén, sau khi xay dung d6 thi céng suit
7y clha tdt cd cac may ta tinh gia tri trung binh . Khi thiét ké qui trinb
ta ¢ gang dat gia tri trung binh cao nhat ¢hinh 18).

500
320 S
RS 1800
ol :I ,
|'; .
TPHUT —— — L‘ﬁ, :
' |
! - | K
240;' ! li‘ B
' . : 0 TN
1 i i il
20 ! T 1t
i | v H ;
180 . - o 4
' : A i
160 s T S g NE :
N ; ol
140 '
120 ~ 2 : T
) i : oy i |
i : i i I
100 : [ : T .
80 [t il i 3 S I ]
' ! i ! : I
i i vy !
60 Al
40 - Hi— - SV P
: : ' i
; 1
20[ . m ! o
: i | Sl
C A1 INNHR AR
co|l e 2t gle|elel sl elé] e o
S Y a TS =+ = 2| o a | & o a | &
— - - - = @A ol a
- - - '__l_— - —
o)
z
a T <
o % 75 5 5 > g -
i z 4 Qe .
o 4.k &1 4| 2] 2 | &= g
2 = I B B BT I B - vl B
ol ol 8| ol 8| c| ol F Slal =] 2| %
Zl 2| 2| gt 2| 2| 2| c| Q12| 2|c| 5|3
s 5ol alajafjo]z|8[8]8]F]°,

Hinh 19. D6 thi tudi bén cua dung cu cét
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d. Do thi tuéi bén cia dung cu cat

Tusi bén cia dung cu cat bang nhau hodc gin bing nhau cd ¥ nghia rat
quan trong d€ thuc hién tu dong héa qua trinh céng nghé va gia céng dong
thoi bang nhiéu dao. :

Trong nhitng trusng hgp niy can thay dao cung luc dé gidm thdi gian
thay dao va hiéu chinh mdy. Do thi tudi bén ctia dao (hinh 19) cho ta thiy
nhing dao can phai dugc thay déi ludn (nhitng dao c¢d tudi bén thép).

Trén do thi ta thé hién tudi bén bang ciac hinh chit nhat. Déi véi nhitng
dao cd tudi bén rdt 16n nhu dao phay rang, dao ca rang hinh chit nhat cd
thé vugt ra ngoai khudn khé do thi.

4.8. Thiét ké so do nguyén cong

Khi thiét k& qui trinh céng nghé can chon 8, 9 nguyén cdng co ban dé
vé thanh sy db nguyén cong trén khd gidy A, Mo6i nguyén cong phai thé

27

W —
%&

ey £
‘_{;/////// ///14t

=z ]
\ L]

Phay 6H82 P9 31 1875 375

Budc May Dao t(rmm) S{mm/p) “n{v/p)

Hinh 20, Nguyén céng phay mit dau |6 ddn dau diu nho
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hién ré két cdu cia ddo ga, khong can vé theo ty 1@ ma chi vé udc luong
tuong ung két cdu coa chi tiét. Nhilng két ¢du phdc tap can phai thé hién
tif hai hinh chiéu trd len. Trudng hop cin thiét phai cat trich tung phan dé
thé hién day da két cdu cua chi tiét va do ga.

O so dd nguyén cong chi tidt gia cong cling dugc cat nhu cac chi tiét
khac ctia do gi. Duong bao cua chi tiét can vé chidm gach dé phan biét vdi

A__.. 45°

S

n
e

W

A-A

/i fﬂl \

- 1%

] N
Khoan ®2 2A125 P9 1 0.10 1360
Khoan #6 2A125 P9 3 0,17 1360
Budc May Dao t{mmy} S{mmiv) n{v/p) ]
Hinh 21. Nguyén cong khoan 16 dau d&u 16n
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cic chi tiét cia do ga. Be mat dinh vi-duge té mau xanh hoac nét dam, bé
mat gia cdng duge tdé mau do.

Phia dudi ctia so do nguyén cong can ghi cdc thong s6 nhu may, dao va
cac thong s6 cta ch& do cat: t; s; n. Hinh 20, 21, 22 la cac vi du s0 do
nguyén cong (nguyén cong phay va hai nguyén céng khoan). '

T

L[]
mll
)

e
i}!
N
N\
\

Ii_ Khoan (»2 2A125 Pg 1 010 1360
L Khoan <& 2A125 P9 25 0,17 1360
i Budc May Dao t{mm) I S{mm/vong) n{vong/phdt)

Hinh 22. Nguyén céng khoan I8 diu dau nhd
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Chwong 5

TINH VA THIET KE PO GA

Khi thiét k& d6 an mon hoc cong nghé ché tao may sinh vién duge chi
dinh thiét ké mdt dd g4 cho mdt nguyén cong cat got chinh (khoan, khoét,
phay, tién, mai, cat rang doa). Khi thiét ké db ga can chu y kha nang ché
tao va lap rap cling nhu cdc két cdu do ga tiéu chudn, dong thdi phai chu
y dén két cdu va tinh ndng clla may sé lap dat do ga.

5.1. Thanh phan cta do ga

Trong pham vi d6 4n moén hoc chdng ta chi nghién citu do ga gia coéng
cit got, tite 12 db ga dung d& ga va kep chat chi tiét khi gia cong trén may
cit. Do gé gia cong cd nhidu loai khac nhau: d6 g4 van nang, do ga chuyén
dung, dd gd van nang - lap ghép, d6 g4 van nang - diéu chinh, d6 gé gia
cong nhém v.v... Nhung tdt ca cdc loai dd ga nay déu cau tao tit nhing bo
phan nhat dinh.

1. Co cdu dinh vi

Cd cdu dinh vi dung dé€ xac dinh vi tri tuong déi cia chi tiét so vGi may
hoac dung cu cit. Co cdu nay bao gdm cac loai chét ty, phién ty, chét tru
ngan, chét tru dai, chdt tram, khéi V, truc ga v.v.

2, Co cdu kep chat

Cd cdu kep chat ¢6 tde dung giit cho chi tiét khong bi xé dich khi gia
cong. Co cau kep chat dude chia ra nhigu loai.

a. Phan theo cdu trdc
- Co cdu kep don gian (do mot chi tiét thuc hién).

- Co ciu kep t8 hop (do hai hay nhiéu chi tiét thyc hién, vi du nhu: ren
6c-don bay, don bdy-banh léch tam, v.v..).

b. Phan theo ngudn luc
- Cd cdu kep bang tay (ren dac).

- Co c&u kep co khi (hoi ép, dau ép, kep bang chan khéong, kep bang
dién tu va ghép cdc loai nay vdi nhau).
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- Cd cdu kep tu dong.

c. Phan theo phuong phap kep

- Kep mot chi tiét hodc nhiu chi tiét.
- Kep mot lan hoac nhiéu lan tach roi
3. Co cdu dén huong

Day 14 cd cau giu cho hudng ti€n dao khong bi xé dich vi luc cat, luc
kep, rung dong. Co ciu nay cd hai loai 1a bac dédn va phién din va thudng
duge dung trén cdc may khoan, may doa.

4. Co céu so dao

Cd cdu so dao dung dé digu chinh dung cu cédt ¢6 vi tri tuong d6i so voi
ban may, do ga hoac chi tigt gia cong. Co cdu so dao dugc dung trén cac
may phay va dugc goi 1a cil so dao.

5. Co cdu phan dé

Co cdu phan do hay duge dung trén may khoan va mdy phay dé quay
mam quay (trén cé gi vat gia cong) di mot goc dé khoan céc 16 hodc phay
cac bé mat cach nhau mot goc bang gde quay.

6. Than ga, dé ga

Than gd, d§ gd cd tén goi khdc la cde chi tiét co sd. Cac chi tiét co sd
thuong 14 cac & hinh vuéng, hinh trdn ¢d rdnh hogc cd 16 ren dé cac chi
tist khac bat chat lén no. Chi tist co sd la chi tiét géc d€ ndi lign cac bo
phan khac nhau thanh do ga.

7. Cdc chi tiét noi ghép

Pay la cdc bu long, dai 6c... ding d€ ndi cac by phan cia dd ga lai vai
nhau. Céc chi tiét nay thudng duge ché tao theo tiéu chudn.

8. Co cau dinh vi kep chat do ga trén ban may

Co cdu nay thudng 1a cdc then ddn hudng (§ do ga phay) va cd ranh chi
U d€ kep chat do ga trén ban may.

5.2. Yéu cau dbi véi cac loai dd ga dién hinh

5.2.1. bo ga khoan

Db ga khoan dudc dung trén may khoan dé xdc dinh vi tri tuong quan
gita phoi va dung cu cét, dong thoi kep chat phdi dé gia cong 16 nhu
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khoan, khoét hoac doa. Ngoai dd g4 cdn o cac loai dung cu phu dé kep
chit dao nhv mang ranh, dau kep nhanh, dau kep taro. Do g4 khoan
thudng han ché ca 6 bac ty do caa chi tiét dé xac dinh ding 16 tam cua chi
tieét gia cong. Mot s6 vi du ve do ga khoan duge trinh bay ¢ phan phu luc
cudn sach nay.

5.2.2. D ga phay

Khi phay, luc cat lon, cat gian doan nén rung dong Ion, vi the db ga
phay phai du d6 cing ving. Co cdu kep chat phai dam bao da luc kep va
da do cing ving. Két ciu do ga phay gom: co cdu dinh vi, co ciu kep chat,
cd cdu so dao, ¢d cdu phan do, co ciu chép hinh, co ciu ga dat ¢ gd vai
ban may (then dan huéng va bulong kep chat d6 ga voi ranh chi T cda
ban may). Mot s6 vi du vé do ga phay duoc trinh bay trong phan phu luc
cudi sach.

5.2.3. Do ga tién

Theo chite nang db ga tién cd th& la:

- Phoéi ¢d chuyén dong quay (d6 gd &4 mam cap, 46 ga néi vai truc chinh
cha may tién théng qua 16 con cta true chinh),

- Phoi cé dinh, dao quay (d6 gd lap trén sOng trugt cia ban may tién).
- Db g4 dao (co ciu chép hinh, co cdu nmit dao nhanh).
- Do g4 lap trén hai mai tam cta may tién nhu truc ga.

B6i vii cac db gd lap chat vao truc chinh cua may tién va cd chuyén
dong quay thi khi thiét k& can chu y bién phap bdo vé may, bién phdp an
toan cho cong nhan. Cu th€ can chu ¥ luc ly tam, dam bao can bang dong
va cdc chi tiét cua do g4 khong 6 canh sic.

Két cidu cu thé ctia d6 ga trén nhu sau:

- Db gd néi v6i truc chinh ctta mdy gom co cdu dinh vi phoi, co cdu kep
chat phoi, than g4, bo phan l4p véi mady tién, co cdu phan de.

- D& gd dao gom ban dao van ning, dau rovonve, ban dao chép hinh, co
ciu rit dao nhanh khi tién ren.
5.2.4. Db ga mai

a. Mai phang: chi tiét phang c6 thé ga truc tiép trén ban tit. Chi tiat
truc, chi tiét phic tap thi dung d6 ga dat trén ban tir.

b. Mai tron trong: trong trusng hop nay ta dung mii tdm- kep tée.
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5.2.5. Do ga chuit
- Do lue chudt 16n, chi tiét gia cong duge kep chat nhd luc chudt, d6 ga
chuét khong cin co cdu kep chat.

- Su dinh tam va dan hudng déu do bd phan dan huéng cia dao chuét
thuc hién. Két ciu d6 ga chudt don gian, thuong la mot chi tiét dang bac,
dang bich dé dinh vi phéi. Khi chudt ranh can cd co cdu phan dd.

5.3. Trinh tu thiét ké do ga.

Khi thiét k& d6 ga can tuan theo cdc bude sau day:

1. Xac dinh kich thudc cia ban may, khoang ciach tu ban may téi truc
chinh, khoang cach giita cac mui tam. Dd la nhitng s6 liéu can thiét dé xac
dinh kich thude do ga.

9. Xic dinh phuong phap dinh vi.

3. Trong trudng hop cd phoi dé gia cong eu thé can xac dinh kich thudc
thuc cua bé mat dung lam chuin d& ti dd chon két cau do dinh vi cho hgp
Iy (co cdu c6 dinh hay digu chinh).

4. V& dudng bao cta chi tiét tai nguyén cong thist k& 46 ga (nén theo ty
16 1:1). Dutng bao cua chi tiét nén vé bang dudng cham gach. Viec thé
hién hai hoac ba hinh chiéu ]a tity thudc vao muc do phic tap cua db6 ga.
Hinh chiéu thi nhit cta chi tiét phai duoc thé hién ding vi tri dang gia
cHng trén may.

5. Xic dinh phudng, chiéu va di€m dat cta luc cat, luc kep.

6. Xac dinh vi tri va vé két cdu cua db dinh vi {cin dam bao cho luc cat,
hic kep hudng vao dd dinh vi vuong géc vii chung).

7. Tinh luc kep can thiét.

8. Chon cd ciu kep chat. Cg cdu nay phu thudc vao loai do ga mdt vi tri
hay nhiéu vi tri, phu thudc vao san hugng chi tiét hay tri s6 luc kep.

9. Vé co cdu dan hudng va so dao.

10. Vé cde chi tigt phu cua do ga nhu vit, 1o xo, dai c va cac bé phén
khdac nhu co cdu phan dé.

11. Vé than do ga.

12. V& 3 hinh chiéu ctia do ga va xdc dinh dung vi tri cha tat ca cac chi
tiey trong do ga. Can chd y tdi tinh cong nghé khi gia cong va lap rép,
dong thai phai chi y téi phuong phap ga va thao chi tiét, phuong phap
thoat khoi khi gia cong.
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13. V& nhitng phan cat trich can thiét cia do ga.
14. Lap bang ké khai céc chi tiét cta do ga.
15. Tinh sai s6 ché€ tao cho phép cua db gd (e].

16. Dya vao sai s6 ché tao cho phép [¢,] dat yéu cau kj”r thuat cia do ga.

5.4. Phuong phap tinh luc kep

Luc kep chéat phoi dudge xac dinh theo trinh ty sau day:

1. Xac dinh so d& dinh vi va kep chat chi tiét, xdc dinh phuong, chiéu
va diém dat cta lwe cat, luc kep, luc ma sit va phan lue cta mat ty. Trong
mot s6 trudng hop can tinh lyc ly tAm va trong lugng chi tiét.

2. Viét phuong trinh can bing cua chi tist dudi tac dung cha t&t ca cac
e nhu lde cat, luc kep, luc ma sat, lue ly tam, trong lugng chi tiét va
phan luc cua mat ty.

3. Hé s6 an toan K ¢d tinh dén kha nang lam tang luc cit trong qua
trinh gia cong. Hé s6 K trong ting didu kién gia edong cu thé duge tinh nhu
sau:

K=K KKK K KK, (36)
o day : K, - hé s6 an toan cho tit ca cac truong hop va K, = 1,5.

K, - hé s6 tinh dén truong hgp tang luc cat khi do bong thay d6i. Khi
gia cong thd K, = 1,2; khi gia cong tinh K, = 1.

K, - hé s6 tang luc cat khi dao mon va K; = 1 + 1,8,
K; - hé s0 tang luc cat khi gia cong gidan doan va Ky = 1,2

K, - hé s tinh dén sai $6 cia co cdu kep chat. Truong hgp kep bing
tay Ky = 1,3; trudng hop kep co khi K; = 1.

Ks - hé s6 tinh dén mic d6 thuan loi cia co cdu kep bang tay. Truong
hop kep thuan loi thi K5 = 1; trusng hop khong thuan lgi K5 = 1,2

K, - hé s6 tinh dén moémen lam quay chi tigt. Truong hop dinh vi chi
tiét trén cic chét ty K, = 1; trudng hop dinh vi trén cac phién ty K, = 1,5.

4. Tu phuong trinh can bang Iyc va mémen ta xac dinh duge lde kep
can thiét.

Dua vao luc kep ta xac dinh cd cdu kep chat. Co cdu kep chit can phai
duge thiét k& trén co sd st dung téi da cac chi tigt tiéu chudn.

Sau day ta nghién ctu phuong phap tinh luc kep ctia mot s6 truang hop
dién hinh.
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s4.1. Tinh e kep Khi tien
«. Chi tict ga tron mam cap ba chéu thinh 23

Phyong trinh ean bang luc ¢6 dang:
M, = W.IR = KM. = KT,R| 37

O dav: M, - momen ma sit gita chdu kep
var chi 1iét,

W, - luc kep tong cong cia 3 chdu kep;

{ . hé =6 ma sit gita chiu kep va chi tict.
Bée mat chi tict eo ranh wwon f = 0,35, b mat
chi tict ¢ rinh doe £ = 0.45; bé mat chi tiét
ed ranh khia nham f = 0,9

R - ban kinh cda chi tist tai phin chua gia
cOng, . "

’ Hinh 23. mam cap ba chau

R, - ban kinh cta chi tict tai phan gia
cong;

M - mémen cat;

K - hé sd an toan, K = 1.3 + 1,6.

Tit cong thue (36} ta co:

K.M KP, R,

W, =——7—=—"7"7"- (38)
R f.R]
Luec kep cia mot chiu la:
W, .
W, = __3_ (3N

b. Chi tiét ga trén truc ga dan hoi
thinh 211

Phuong trinh can bang lyc cd dang

sau:
W IR = KM = KP,R (40) “
SR TR T e | 2NN\
O day cic ks hicu cung tuong tu nhu
trugng hop a. Tu phuong trinh (40) ta Hinn 24. Truc ga dan hdi
SR
K.M K.P, R,
W o= ——=—"°— 41
f.R (R

t TRDA
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Luc ¢ can piston duge xac dinh nhu saw:

Q = W, tgla + ¢) (42)
O day: « - mot phan hai gde con cua ong kep dan hoi.
¢ - mot phan hai gdec ma sat trong ong kep dan hoi.

c. Chi tict ga trén truc ga va kep & mat déw (hinh 251

e

Sl

Il

Hinh 25. Truc ga cdng va kep 6 mat dau

Lyc Q & can tao ra moémen ma sat 18n hon mémen xodn do lyc cit gay

Phuong trinh can bang lyc ¢6 dang:

D, + D d
Qf —— = KP,— (43)

O day: f - hé 56 ma =it f = 0,1 ~ 0,15,

D, - dudng kinh ngoai cla vong tron dém:

d - duong kinh truc gi;

K - hé s6 an toan, K = 1,2 + 1.5;

P, - luc cits

D - dudng kinh chi tiét gia cong. TU dd ta cd cong thue tinh lue Q:
2KP,D

S A {44)
(D, + i

5.4.2. Tinh idc kep Kkhi khoan
a. Chi tiét duge dinh vi bang 16 va mat dau thinh 26,

Momen cat M ¢d xu hudéng lam cho chi tiét xoay xung quanh truc cta
nG. Mudn cho chi tict khong bi xoay thi mdmen ma sat do lye hudng truc

va lge kep gay ra phai thing momen cat. Phuogng trinh can bang lue co
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Jdang:

2M ,
T RR =P + MR 145}
C

O day: M-momen cat;

d - dudng kinh dao khoan;

R - khoang cach tit tam mui khoan t6i tam chi tiét:

P - lue doc truc k{3,

f - hé =0 ma sat:

R, - khoang cach tir tam phién ty téi tam chi tiét,
Tit cong thic (44) ta co:

IM KR

Q=—— -0, (46)
AfR, !

b (hi tiét dinh vi trén khol V va chot ¥ thinh 27). M

oL

Hinh 26. Dinh vi bang 16 va mat dau Hinh 27. Dinh i bang khai V va mat dau
Khi khoan nhu hinh 27 lue ma st xuit hién trén b mat tiép xic gita

chi tict véi khoi Vova giita chi tiét voi mo kep chong lai momen et M. Néu

bo qua ma sat d mat diau thi phuong trinh can bang co dang:

KA = OF R = OF Rusin (47

R
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Tu dd ta co cong thuc:

BN
Q = M . 118)
:

PR R
. hl

o) day: f, f; - hé s6 ma sat cua cic beé inat tiep xace gita khoi V vdi chi
tiét va gitta mo kep vdi chi tiét tra theo bang 34.
e. Chi tiét duge dinh vi béng mat phang lg
va duge kep chat bang moé kep (hinh 28, )
Khong tinh dén lue husng true P, thi —
phuong trinh can bang Juc ¢d dang: iy
KM= Qfa (49)

N . N 1= 3,
O day: a - khoang cach i tam dao M |
khoan dén tam mé kep. —

T
Tit d6 ta co: L
KM

Q=— (50}
f.a

5.4.3. Tinh lic kep Khi phay

a. Phay bing dao phay mat
diau (hinh 29).

Chi tiét duge dinh vi theo
ba mat (mat day va hai mat
hén). Luc cat tiép tuyén duge
xac dinh theo cong thie sau
cdiy:

Ct* VB

R, = ———~— ZK &
DLI.D"I’

Minh 28. Phay bing dao phay m3* diu

O day: € - hé s6 anh hudng cha vat lidy;

t - chidu sau cat {(mm);

]

- lugng chay dao rang tmm/rangh

N

- 36 rang dao phay;
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B - bé rong phay (tmm?;

D - duang kinh dao phay tmmy,

n - s6 vong quay cua dao (vongiphat);
K - hé s6 phu thuge vao vat ligu;

X, ¥, U, . w - cic s0 min Hé s6 va eac 6 mu idy trong Sd tay cong
‘nghé ché tao may tap T [T

Cac lue thanh phian khae dudge lay nhu sau:

Lye hudng kinh: P, = 102 + 0.4R,

Luyc chay dao: P, = (0.3 + 041K,

Luc vudng gde vdi lue chay dao: P, = (0,85 + 0,9R,.

Dé don gian khi tinh lye kep ta cho rang chi co lye P tac dung lén chi
tigt.

Trong trudng hop nay cd ciu kep chat phai tao va lue ma sat P ldn hon
lue P

P=P +p.= (W + Waf = Wi =P, {52)
Néu thém he 56 K ta ca:
P
W = K. f—\ tH3)

O day: W - lye kep tong hop: K - hé 86 an toan; f - hé s6 ma sat.

b. Phay bang dao phay tru thinh 30;

Trude khi xdc dinh luc kep ta phai tinh luc cat P, theo cong thic (50}
tit Iye P, va P, ta tinh téng hop lue R. Téng hop lyc R tao ra momen lam
chi tiét bi xou:} quanh diém ty 0. Muén chi tiét khong bi lat thi cdc lue ma
sat Py va P, do co cdu kep chat sinh ra phai tao ddge mémen thang
monmen do R gay ra.

Phuong trinh mémen déi vai diém 1y 0 co dang:

RL-P,.L -PL,=0 (54)
Khi sit dung co cdu kep eo khi thi P, = P, = P. Nhu vay ta co:

RL- PiL, + Ly =0 (55)
T cong thuae (54) ta co:

R.L
P=—— (56) -
L, + L,
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Lue kep cta mot viau kep R

K.r
W, = W, = — 157
- f
Lue kep tong hap W la
! £ 2K
W = —f_ (H8}

Khi x:ic dinh lue kep cho cac truang hgp trén day ta co thé chon hé so

ma =it theo bang 34.

[ -

=

.

Bang 34, H¢ a6 i sl

Trap_t_!mt.hm he malt t|ep xuc I _4 He so_ma_satl j
Be mat chl t1e1 da g-a cong va cac chot ty i 01+ 015 |
gé mat chi t|et chua gia oong va cac. ohot 1y chdm © cau _| 02:03 |
Be mat ch| tlet chua gua cong va cac chot 1y phlen ty kh:a nham | 05 = 08 J
Bé mat Chl net chUa gia €dng va mo kep ) 04 + 07 |
' B& mat Chl het da gia cong va mo kep 02 + 04 |

= e e —

F

L
P{ _/\.3 ﬁd-
— R SR SN A3

Hinh 30. Phay bang dac phay tru

5

5 5. Xac dinh sai s& ché tao cho phép cua do ga

£.5.1. Cac thanh phan ena sii so e dit
Khi thiét ké do gt can chui y mot sa dicdm sau day:

. Sai so caa do ga anh hudng dén sai <6 cGa kich thude gia cong, nhung

phitn 1dn no anh hudng dén sai =0 vi tri tuong guan giita beé mat gin comg

va he mat chuan.

_ Néu ehi tiet duge gin cong bang dio dinh hinh viv dao dinh kich thudc
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thi =ai s6 cla db6 g4 khong anh hudng dén sai s6 kich thudc va sai sd hinh
dang cta bé mat gia cong.

- Khi gia céng bang phién din dung cu thi sai 16 d6 gi anh hudng dén
khoang cich tam cla cac 16 gia cong va khoang cach tit mat dinh vi t6i
tam 1o.

- Sai s0 cua d6 g4 phan do inh hudng dén sai s6 cda cac bé mat gia
cong.

- Khi phay, bao, chudt trén cac do ga nhiéu vi tri thl 4o chinh xac kich
thudc va do chinh xde vi tri gita bé mét gia cong va mat chudan phu thuoe
vao vi tri tuong quan gitta cdc chi tidt dinh vi cta do gd.

- D6 khéng song song gitta mat dinh vi va mat diy cua dé gi sé gay sai
80 clng dang gitta bé mat gia cong va mat chudn.

- Sai s6 cua dd ga tién ngoai, tién trong, mai ngodi, mai trong anh
hudng dén sai s6 vi tri tuong quan gita bé mat gia cong va bé mat chuin
clia chi tiét gia céng, nhung khéng anh hudng dén sai sé hinh dang cta bé
mat gia cong. -

- Trong san xudt don chiéc va hang loat nhd, khi kich thude dat duge
bang phudng phap cat thi thi sai 6 do gi khong anh hudéng dén kich
thuoe gia cong k€ ca sai s6 hinh ddng, ma chi Anh hudng dén vi tri tudng
quan gita cde bé mat chi tiét.

Trong tai liéu nay chung toi chi giéi thitu mat phuong phdp xdc dinh
gan dung sai s6 ché tao cho phép cta do gi [¢,] vi cho dén nay chua oo
phuong phap ndo dam bao xdc dinh chinh xdc sai 6 ché tao cho phép cua
do ga.

Sai s6 ga dat duge tinh theo cong thie sau (do phuong cia cdc sai s6
khd xdc dinh ta dung cong thic cong vectd):

F:_'d = e-"c + Fk + F(Il'g.’ (S
Cong thuc (59 cd thé vict dudi dang khdac:

ng=s +e‘k+€

R + £ F e 160

¢l

0 day: ¢,

£y - Sal 80 mon; e, - sai 56 ditw chinh; Fuq - SRl 80 ga dat.

- sai s6 chudn; ¢, - sal s6 kep chat; ¢, - sai 50 ché taog;

Ta lan lugt xét cdc thanh phan trong cong thic (601

a. Sai s6 chudn ¢, - do chuin dinh vi khong trung vdi goc kich thude
gy ra.

Sai 30 chudn dudgce xde dinh theo cde eéng thic trong bing 19 hoac bang
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phuang phap lap chudi kich thuée nhu da trinh bay trong gido trinh (‘éng
ngheé ché tgo may |2].

. Sai si kep chat ¢, - do lue kep gay ra. Sai =0 kep chat. duge xic¢ dinh
theo cac cong thie trong cdc bang 20-24. Can nhd ang khi phuang ctia lue
kep vuong gde vai phuong cua kich thude thue hién thi sai =06 kep chat
bang 0.

¢. Sai 56 mon ¢, - do do gia hi mon giy ra. Sai =6 mon duge tinh theo
cong thue sau day:

e o= AN {61)

m
O day: - hé s6 phu thude vio két cau do dinh vi. Déi vdi chot dinh vi
va chom cau g = 0.5 + 2 khi chudn tinh 1a khéi V @ 8 = 0,3 + 0.8 doi
véi chot dinh vi phang: 3 = 0.2 = 0.4; chot dinb vi i = 0.1 =+ 0.5

N - 80 luong chi tidt duge gia cong trén do ga.

d. Sai s6 dicu chinh ¥ ) sai s6 sinh ra trong qua trinh lap rip va diéu
chinh da ga. Sai 56 dieu chinh phy thude vao kha nang digu chinh va du'ng
cu duge ding d¢ dicu chinh khi lap vip. Trong thue t& khi tinh todn do gi
ta ¢é theé Jdy ¢, = H + 10um.

. Sai 86 ga dat *ud Trong cong fhtf(‘ (601 khi tinh toan do ga ta lay gid
tri sai s0 ga dat cho phép: [*:_ul] 115 (¢ - dung sal nguyén cong).

Sai &6 chd tqo cho phep cia do ga le ). Sai s6 nay can duge xdac dinh
khi thiet k& do ga. Do da =0 cic sai 80 phan bé theo qui luat chudn va
phuong eda chung khd xac dinh nén ta ditng eong thite sau d€ tinh sai s6
ga dat cho phép: '

e, _V [egk,]: S let e e+ gl i62)
Néu nhu tri 0 dudi can < 0 thi mot s6 thanh phin nao dd qua ting khi
tinh todin hoac la dung sai cua kich thude gia cong chon quda nhd. Nhung
néu dung sai da chon dang thi ta phal giam eic thanh phan khac trong
cong thuae t62). Gidm ¢, va ¢ 6 thé bang cach thay déi phuong phap ga
datr chi nét (dmh vi va kep chat chi tiét. giam ¢, bang c ach giam so lugng
chi tiét duge gia cong trén do gd (N

£.5.2. Vi du tinh sai s ché 1ao cho pheép cia 4o ga

Tinh sai s6 ché tao cho phép cla dé ga phay mat phang va ranh (hinh 31
trén may phay nam ngang vt ede dao duce lap trén cung mot truc ga.

Chi tiét duge dinh vi theo mat day va hai mat bén, duge khong ché 6
bac tu do. Cac kich thugce 10: 12 1a do dao thuc hién khi didu chinh; con

Chia se boi WWW.Docmienphi365.Com



Chia se boi WWW.Docmienphi365.Com

cac kich thuée 8; 20 Ja do d6 ga thue hién. 86 chi tiét dude gia cong trén
dé ga N = 10.000.

J 3

Hinh a1. Sd db tinh sai $6 ché tao cho phép cua do ga

@1@3.\

Kich thude 8 va 20 c6 dung sai la 0,1 mm. Ta lan lugt xic dinh cac
thanh phan trong cong thice (62).
1 0,2 ; . .
eyl = E S = —3 = 0,07, ¢, = 0 vi chudn dinh vi trung véi géc kich thuée;
7. = 0,04 mm (theo bing 24,
= VN = 0,2vI0.000 = 20 gm = 0,02 mm;

e,. = 0,01 mm. Vay ta co:

doe

(e, ] = V0,077 - (07 + (0,00 + (0,027 + (0,00%] = V0,0028 =

= 0,063 mm

5.6. Dieu kién ky thuat cua do ga

Tu gia tri sai 86 ga dat cho phép ta co thé néu yéu cau ky thuéat
cua do ga. Vi du, tit két qua tinh toan sai s0 ché tao cho phép trén
day [e,] = 0.053 mm, ta cd th& néu dude nhitng yéu cau k¥ thuat sau day
cua do ga:

. Do khong song song giita mat ty C va day do gd A < 0,053 mm.

- Do khong song song gita mat ty D va mat B c¢ua then dan
hudng < 0.053 mm.

- Db khéng vudng gde gitta mat ty D va day cda do ga A = 0,063 mm.

Trong cac bang 35, 36, 37 trinh bay nhimg yéu cau ky thuat cd ban cia
mot s6 o gd dién hinh, Trén nhimg do gd dd nhimg dudng dam nét (cac
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ky hiéu bang chi) thé hién nhi

ng bé mat lam viée. Vi thé yéu cau ky thuat

chi dat ra cho nhitng bé mat dd.

Bang 35. P& gd mdy tién va mdy maf tron trong

( Do ga

— 1

‘ Yéu cdu ky thuét __]

| |
‘ 1 D6 dao hudng kinh cua mat F so vdi tam truc |
ga = .mm . ‘
2. Da khong vudng goc cuia mat R so vdi tam tryc
ga =.mm. ‘

| |
| |
| |
‘ 1 D khéng déng tAm cua hai be mat F va N <.mm. ‘
2. D& khéng vudng géc cua mat R so véi tam tryc

ga =.mm.

| |
| \

\

| 1. D9 khéng déng tam cua hai be mat F va N <.mm.
‘ 2. D6 khéng song song cua hai bea matR valL ‘
| <.mm trén 100 mm dusng kinh, |
| |
| |
|
|
|
1 D& khong song song cua hai bs mat R va F =.mm ||
| trén 100 mm chiéu dai. ‘ |
| 2 D& khéng dong tam cua hai bé magt F va N <.mm.
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Bang 36. D pd mdy khoan

Disu kién ky thuat

T

[

1. D khong vudng géc gida tdm mat F va mat R
=.mm trén 100 mm chiéu dai,

2. D8 khéng déng tam gida hat bé mat F va § =<_mm.
3. D6 khdng song song gida hai b mit =.mm trén
100 mm chiéu dai. '

1. D khong vudng géc gida tdm mat F va mit R
<.mm trén 100 mm chigu dai.

2. D6 khéng song song gida hai bé mit <.mm trén
100 mm chigu dai.

1. Db khéng vudng géc gida tam mat F va mit R
<._mm trén 100 mm chidu dai.

2. DO khéng déng tam gida hai b& m%t F va S =.mm.
3. D§ khéng vudng géc gida N va R <.mm trén 100
mm chiéu dai.

1. D3 khéng vudng géc gida tdm mat F va mit R
=.mm trén 100 mm chiéu dai.

2 D6 khéng déng tam gida hai b mat F va S <.mm,
3. D& khéng vuéng géc giia N va R <..mm trén 100
mm chigu dai.

1. D6 khdng vudng goéc gida tam mat F va mat R
<.mm trén 100 mm chiéu dai.

2. DA khang déng tam cta mat F va tam khéi V
=.mm.

1 D6 khong vudng géc gida tdm mat F va m3t R
<.ram trén 100 mm chiéu dai.

' 2 Db khdng dong tam gida hat b mat F va tam khoi

V o=.mm.
3. D3 khéng song song cua tam khdi V va R =.mm
trén 100 mm chiu dai,
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Bang 37. D6 gd may phay, may

hae va pudy mai phing

9

D8 g4 Diéu kién ky thuat
N F 5 - < .
1. D8 khdng song song gida mat F va R =.mm trén
T 100 mm chigu dai.
2. D6 khéng vuéng gée gida N va R <.mm trén 100
R’ mm chigu dai.

. S

@ .Y

\ )

I_I ] 1 )
R

U . N

4t vy g

1 DO khéng song song cua tam khéi V va R. $
=./mm trén 100 mm chidu dai.

1. Db khong vuong goc gidta S va R =.mm trén W0
mrm chiéu dai.

2. D3 khéng song song gida mat phing di qua tam U.
V va R <.mm trén 100 mm chiéu dai.

1. D& khdng vudng géc gida N va R <.mm trén 100
mm chidu dai. '
2. D6 khdng vudng goc gida mat phdng di qua U, V
va N (R} =.mm trén 100 mm chidu dai.

1. D6 khang song song gida tam cac khdi V va R
=.mm trén 100 mm chigu dai

2. D& khéng vudng géc gilia tam céc khdi V va mit
S <.mm trén 100 mm chiéu dai.

1 Db khéng vudng géc gilia duong tam mat F va mat
N =.mm trén 100 mm chiéu dai.

1 D& khdng song song gida mat F va R <.mm trén

100 mm chiéu dai

2. D6 khéng song song gilda mat phang di qua U. V

va S <.mm trén 100 mm chigu dai ’
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. A T r . -~ ~ ~ 1] 3 r
5.7. Nghién cuu cai tién két cau cua do ga
Khi thigt ké d6 4n mon hoc hoac da dn tét nghiép ¢ th& sinh vién duge
giao nhiém vy cai ticn két cdu cta mot do ga nao do (do ga di duge thiét
k¢ @ cde nam trude hoac do gi dang duge sk dung trong san xudt). Viéc cai
tien doé gi phai duge phan tich cu thée nhitng vin dé sau day:

L. D6 ga da thiét ké hoac dang dudge sb dung c¢6 dam bao duge nang
sudt dng véi san luong dal ra trong nhiém vy thiét ké da dn hay khéng ?

2. Do ga da thiét k& hoac dang s dung co dam bao duge do chinh xdie
hay khong ?

3. Mue d6 s dung nhitng chi tiét tiéu chudn trong két cdu cua do ga da
duge thiét k& hoac dang sit dung.

4. Do ga da duoge thiét ké hoae dang st dung cd thuan lgi cho viéc ga va
thdo chi tiét hay khong 7 Ngusi cong nhan ¢6 can tén nhidu cong sue dé
kep chat chi tiét hay khong 7

9. Phuang phap thoat phoi cd thuan tién va an toan hay khong ?

Nhitng vin dé néu ra trén day la vdt can thiét, di nhién khi nghién ctu
két cdu ciua d6 ga cd thé xuit hién nhiéu van dé khic nita. Sau khi phan
tich két cdu cia dé gd ta rit ra nhimg nhude diém cua do ga va dé xudt
phuong dn sita dsi. Trong méi trudng hop cu thé s6 ¢d phuong an sia déi
thich hap.

Phuong dn sita doi duge dua ra phai ding trén quan diém Kinh t& - ky
thuat va quan diém s¢ dung. Khong nén sia d8i mét co cdu nao dé ma
khong tinh dén mue d6 phite tap khi st dung. Vi dy, doi khi nguoi ta mudn
co khi hda co cdu kep chat dé giam nhe sdc lao déng cta cong nhan,
nhung néu nghi¢n ciu diéu kién lam viée cua do ga thi vin dé phic tap 1a
¢ ché ga va thao chi tiét, con co cdu kep bang tlay lai khéng doi hai tén
nhitu sic vi thoi gian kep chat va thdao chi tigt khong 1on. Nhu vay, khi
nghién ciu két ciu cua dé gi phai phan tich cu thé nhiing phan cong viee
chi€ém thdi gian nhiéu nhat d¢ tir d6 cd phuong an cai ticn do ga.

Néu khi kep chat ma cong nhan da dimg hét sie lye van chua dd lue
kep thi trong trugng hop do nhat thist phai co khi héa e cdu kep chat
mac dit tinh kinh 18 cia da ga bi han ch& Khi cai tién két ciu cua dd it
*An phai chu y dén vaAn dé an toan trong st dung.

5.8. Ban vé db ga

Sau khi da hoan thanh tit ca nhitng tinh todn can thiét, ta tién hanh vé
bin vé lap do gd. Ban vé lap d6 ga duge trinh bay trén khé gidy A, hoac
Ay €Can vé hai, ba hinh chiéu hoac thém nhitng phan cat trich d€ thé hién
6 nhiing bo phan cia do gé. Trén db gi cAin thd hién roé cac kich thude lip
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ghép va ché do lap ghép, kich thude bao (dai nhat, rong nhat va cao nhit),
cic kich thude xac dinh kich thuéc cia chi tiét gia cong, vi du nhu khoang
cach tu mat dinh vi dén mat gia cong, khoang cdch gidta cac 16 tam cha chi
tiét gia cong, khoang cach dé diéu chinh dao.

Doi voi cac dd ga khoan can ghi kich thude bac dan véi dung sai va
dang lap ghép, khoang cdch tlit tam cha chung va khoang cich ti tam bac
dan téi chi tiét dinh vi. Trén do gi phfay can ghi kich thude tu bé mat chi
tiét cua do6 ga tdi el so dao.

Mai d6 ga phdi ¢ ban ké khai cdc chi tiét va nhing yéu cau ky thuar
cua do ga.

Trén hinh 82 la d6 ga khoan.

Bang 38 Banyg thing ké chi tiét do ga khoan

Tha ty Tén chi tiét S& lugng |[ Vat liéu

1 Than db ga 1 Gang xam 15-32

2 Dai éc M16 1 Thép 45

3 Dém chd C 1 Thép 35

4 Bu i6ng kep M16 1 Thép 45

5 Dai 8¢ M16 1 Thép 45

6 Chét tru dinh vj | Y7A

7 Chét try ®5 x 15 1 Thep 45

8 Vit M8 2 Thép 45

9 Chi tiét dinb vi 2 Thép 45

10 Vong dém 1 Thép 45

1 Dai éc M12 1 Thép 35

12 Chét try ©5 x 20 2 Thép 45 !

13 Vit Mé 2 Thép 45

14 Vit M6 2 Thép 45

15 Bac dan 2 Y10A

16 Bac 6t 2 ! Y7A

17 Tam dén 1 Gang xam 15-32

18 Chén tai 2 Thép 35

19 Chét ty 2 Thép 45

20 Chét trung gian 1 Thép 45 i

21 Vit ham M8 1 Thép 45

22 Don lién déng 1 Thép 45

23 Ld xo la b=2 1 Thép 16 xo0 65G

24 Cang treo 1 Thép 45

25 Chat 1 Thép 45
, 26 Vit dau M5 1 Thép 35 :
| 27 Vit ham M4 1 Thép 45 _‘

Yéu ciu ky thudt co bdn cia dé ga Rhoan

1. Khodng cach gita tam chot tru va mat phang di qua tam hai bac dan
la: 133+l) l\
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2. D6 khong vubng gdc gitta tam chét tru va mat dinh vi < 0,083 mm.

3. D6 khong vudbng goe gilta tam cde hac dan va day do gd < 0,03 mm.

4. Bé mat lam viéc eua bac dan dudc nhiét luyén dat HRC 40.60.

5. Bé mat lam viéc ctia chét try dinh vi duge nhiét luyén dat HRC

,

6. Be mat lam viéc caa ty dinh vi duge nhiét luyén HRC 50..60.

Trén hinh 33 la db ga phay.

Yéu cau Ry thugt cia dé ga phay

1. D6 khong song song gilta duang tam khéi V va rdnh then < 0,02/100 mm.
2. B0 khéng giao nhau cia tam khéi V va tam chét dinh vi =< 0,02.

3. Do khong vuéng. goc gilta tam chét dinh vi va d& do ga = 0,02

4. Do bong cda cac bs mat ap rap va dinh vi: V8,

5. Do cing cta khéi V va chét dinh vi: HRC 40.. 45,

Bang 39, Bdng théng ké chi 1iét cna do gd phay

Tha ty Tén chi tigt $6 tugng T V4t ligu
1 Than dé ga 1 Gang xam 15-32
2 Vit M6 2 CT3
3 Then 2 Thép 45
4 Lo xo 1 Thép 16 xo 65G
5 Bac 1 Thép 45
6 Chét con 1 Thép 45
7 Vit Mg 1 CT3
8 Cu so dao 1 Thép 45
9 Khéi v 1 Thép 45
10 Can dém 1 Thép 45
1 Chi tiét gia cong 1 [ Thép & bi
12 Mo kep 1 Thép 30
13 Dém 1 CT3
14 Bu ldng M10 1 CT3
15 Dai 6c 1 CT3 ‘
16 Lo xo 1 Thép 16 xo 65G
7 Vit M8 1 CT3 ‘
18 Vit M4 2 CT3
19 Dai 6c M6 1 CT3
20 Vit M6 2 CT3
21 Chét dinh vi 2 Thép 45 ‘
- ARl gem
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Hinh 32. D6 ga khoan
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5.9. Mot s6 vi du tinh luc kep
Vidu 1.

Khoan 16 tit trén chi tiét hinh tru véi dudng kinh 60 mm duoc ga trén
khoi V va dugc han ché chuyen dong tinh tién bing chét ty chom cau C ¢
mat dau (hinh 34a). Momen cat khi khoan: M = 3000kG.mm. Khéi V cé

g6c o = 90°. Hé s6 ma sdt gilta chi tiét v6i bé mit khéi V va giita chi tiét voi
bc mit co ciu kep: f=0,18.

—+_
\ P,
] P
0 < Q
T o 3
T
b) Q
[ 2
W
9 |qQ d)
oy

Hinh 34. Cdc so dé tinh luc kep.

Theo cong thic tinh luc kep khi chi tiét duoc dinh vi trlu khoi V va
mit dau ta co:
KM
Q=

fR| 1+
. a
sin
o)

98

Chia se boi WWW.Docmienphi365.Com



Chia se boi WWW.Docmienphi365.Com

G day:
K - hé 56 an toan (K = 2,25).
R - bin kinh cta chi tiét (R = 30 mm).
Nhu vay:
2,25.3000
1

0,18.30[1 +o
sin30

Q: \J=520kG

Dudng kinh ren trung binh cia buléng kep chit duoc xdc dinh theo
coug thitc sau ( chon ¢ = 8 kG/mm®):

d=CJ§ = 1,41iiz—0 =12 mm
o 8

Mémen xiét bulong duoc xdc dinh theo cong thuc:
M=0,1d.Q =0,1.12.520 = 600 kG.mm

Theo moémen xiét bulong ta chon tay quay bulong cé két cau dang
hinh sao v6i duong kinh D = 60 mm theo ty Ié duéi day:

Moémen xiét bulong (kG.mm) Dudng kinh D (mm)
400 + 600 ' 40
500 + 700 50
600 + 800 60
800 + 950 80

Chi tiét duoc gia cong bing dao phay tru va duoc dinh vi nhu trén
hinh 34b. Xdc dinh luc kep Q va duong kinh xilanh khi nén D,

86 liéu ban diu: luc cit khi phay Pz' = 500kG va luc P, = 200kG;
chiéu dii ca chi ti€t / = 250 mm; h, = 60 mm: h, =30 mm.

Néu bo qua ma sit trén cdc chot ty va trong luong cua chi tiét, ta cé
thé viét phuong trinh can bang cic moémen quay xung quanh diém O nhu
sau:

-I]Z(Q.h,+f.Q. )—P,hy-P,. /=0

Lay heé s6 ma sdt gitta chi tiét (phol) va cin xilanh khi f=0,16 ta cé:
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P,.h,~ P  K{500.30+200.250)

h+f1  60+016250
LAy hé s6 an toan cho trudng hop phay thé 1a: K = 2,5. Do d6:
Q =650.2,5 = 1625 kG

Khi chon dp luc ctia khi nén P = 6 kG/cm®, xdc dinh dudng kinh clia
xilanh khi véi hiéu suit = 0,9 nhu sau:

p- |4 _ [ A1625 _oeim
7P 3.14.6.0.9

Sau khi lam tron s& dudng kinh xilanh khi theo tiéu chudn s& la
D =200 mm.

Vidu 3.

Xic dinh luc kep cua don rit theo so dé trén hinh 34¢. Vit liéu chi
tiét gia cong la thép 45. Chi tiét duoc khoan 2 16 & hai dau véi duong kinh
25 mm va lugng chay dao ta 0,35 mm/vong.

Kich thudc cha chi tiét: D = 100 mm. Kich thudc cia chét ty (cé
bic): d, =35 mm; d, =30 mm; d; = 28 mm; d, =22 mm.

Ta thily: khi théng s& hinh hoc cta phdn cit miii khoan khéng ¢6 sai
s6 thi fue cit khong 1am cho chi tiét bi xé dich. Dung sai géc dinh 2¢ cua
miii khoan thong thudmg bing £ 2°. Néu mai dao khong diing thi chiéu dai
phin ciit s& gy ra thanh phan lyc cit Py hudng kinh khong déu nhau. Thanh
phin luc cit hudng kinh P, ndy s& 1am cho chi tiét xoay xung quanh chéot
dinh vi.

Theo két qua nghién ciu thuc nghiém thi thanh phin luc cat hudng
kinh P, = 6,5 kG. Ngoai ra, khi khoan cdc mii cit mon khong déu cling gay
ra thanh phin luc cét P, nhu vay (P, = 6,5 kG). Tong hop thinh phin lye ¢t
khong déu 1A P, = P, + P, = 6,5+ 6,5 = 13 kG.

Xic dinh luc kep dé chi tiét khong bi xoay khi gia cong. Phuong
trinh can bing momen duoc viét nhu sau:
p d)-d} di-d})

1
IKP, — =~ Qf | Ll HTh
°2 3Qf[d;-d; d—d’

Ta chon phuong phdp kep chilt biing tay, nén hé s& an toan K = 3,4.
Hé s6 ma sdt f = 0,16. Cic kich thudc: D, d,, d,, d;, d, duoc kyhiéu trén
hinh 34c¢.

Nhur vay ta cé:
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3KPD

b= &-d
d’—d;  dl-d:

Q=

Thay cdc gid tri vao céng thiic trén ta duoc Q =945 kG.

Vidu4.

Xéc dinh lyc kep chi tiét trén d6 ga doa (hinh 34d). Lé doa bing dao
moét ludi véi luc cit P, = 400 kG. D0 cing viing cua co ciu din vi cua do ga

J, = 3000 kG/mm va do cing viing clia co ciu kep chit J, = 1500 kG/mm.
Kep chat duoc thuc hién bing tay .

Phuong trinh can bing luc dugc viét nhu sau:

J,
Q =K.P,. <
Q ‘ Jy+1,
Hé s6 an toan K = 2,34,
Nhu vay ta ¢é:
Q=234400 > _ 51
1500 + 3000
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Chuung 6

TINH TOAN KINH TE CUA QUI TRINH CONG NGHE

6.1. Tinh gia thanh ting phan

6.1.1. Gia thianh phéi

Gia thanh cta phoi duge xac dinh theo eéng thic (4) trong phéan tinh
gia thanh cda phéi (chuong 3 phan 3.1.5).

6.1.2. Chi pbi tra hiong

Luong ctia cong nhan sin xuit true tiép § mét nguyén céong nao do duge
xac dinh theo cong thic sau day:
("Tl(‘

S[‘ = E I:63)

O day: S,- luong cta cong nhan tai mot nguyén cong nao dd (dong/gid);
C- 6 tién ngudi cong nhan duge nhan trong mét gio lam viée
(dong/gio);
T, thti gian timg chiée (phat).

Hé s6 C la hé s6 khong ¢ dinh, nd cé thé thay doi theo thoi gian va dia
didm lam viéc, vi vay khi tinh toan 8; phai lay C theo ting trudng hop cu
thé.

Vi du: luong trung binh cia moét cong nhan co khi hang thang la
500.000 ¢ mot thang, ngudi cong nhan phai lam viéc 48 giv, vay luong cho
mot gig lam viec la C = 10.500 d.

6.1.3. Gia thanh dién nang

Chi phi vé dién nang S, phu thuéc vao cong sudt déng co cta may va
ch& d5 cit, va dude xdc dinh theo cong thuc sau day:
3 CyNan T,
B 6097774
O day: C, - gia thanh 1 kW /giy;

S, (dong) (64)

N - cong suat doéng cd;
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7n- hé s6 st dung mdy theo cong suat;
T,- thoi gian co ban;

1.~ hé s6 that thoat trong mang dién (7, = 0,96
ny- hiéu sudt dong co (, = 0,9..0,95).

6.1.4. Chi phi st dung dung cu
Chi phi cho st dung dung cu S, duge xde dinh.theo cong thdc sau day:
C

Sdc = (*ﬁ

T, .. .
+t,.D )— (dong)
T
O day: Cyo- gid thanh ban dau cta dung cu (dong);
n,- s6 lan dung cy cd thé maj lai cho tdi lie bi hong hoan toan;
t,- thoOl gian mai dao, (pha)
P,.- chi phi cho thg mai dung cu trong mdt phut (dong/phut);
T,- thoi gian co ban (phut);
T- tudi bén cta dung cu {phut).
Nhing thong s6 trén day khi tinh toan can tham khao mic luong cia
cong nhan trong tung digu kién cu thé.

6.1.5. Chi phi khiu hao may

Chi phi khidu hao may la s¢ tién dé sau mét thoi gian ta thu dugce bang
s5 tién mua may st dung. Trong san xudt 1dn khi tai méi may chi thuc

hién mot nguyén cong thi chi phi nay duge xidc dinh nhu sau:

Cm'Kkh . :
Spp = ——— (ddng/chi tist) (66)
N.100
O day: C,,- gia thanh cta may (dong;
K,,- phan tram khiu hao (%) duge tinh theo biang 40;
N- s6 chi tiét duge ché tao trong mot nam (chiée).

Bang 40. Phdin trdm khdu hao cta mdy

Loai may Kyp, (50 xudt | K, tsan xudt I K,p, (sdn xudt
16n) vua) | nha)
|
| May gia céng bing hat mai {10 tan) 182 | 1?2 ‘ 107
M4y gia céng bing hat mai (10 - 100 tén) 121 ‘
| May gia cong bing Wdi cét (10 tén} 149 122 109
LMéy gia cong bing udi c&t (10 - 100 t&n) 1.2 | ‘s
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6.1.6. Chi pbi sifa chita may

Day la chi phi thudng xuyén dé sita chita may, bao gom tién cong va vit
tu can thiét cho sia chita. Chi phi stta chita may S, duge xac dinh theo
cong thic sau day:

- D& voi may van nang
. RT, . ,
S = g (dong) (67
O day: R- do phuc tap khi sda chita (l14y theo cac bang phu luc vé mayh;
T,- thoi gian cd ban (phut).

. D&i voi mdy chuyén dung

{d6ng)

sC

14.170R
O day: R- do phic tap sita chita may(theo cdc hang dac tinh k¥ thuat clia may)

N. san lugng chi chi tiét hang nam

6.1.7. Chi phi sit dung di g

Chi phi st dung do ga cho moét chi tigt gia cong Sy, duoc xdc dinh theo
cong thuc sau day:

o LA+ B
3 -

sdudy N (d‘f)nglllchi tiét} {69)

O day: Cye #iad thanh cta do gi. Trong thuc té sin xuit gia thanh cda
do ga od thé duge tinh theo trong lugng vA thém nhitng hé s6 tinh dén do
phic tap cua do ga. Khi tinh t0dn sinh vién can tham khao y kién cta gido
vien huéng din va phai nam duge gia ca trén thi traong.

A - hé s6 khiu hao do gi tkhau hao 2 nam: A = 0,5; khau hao 3
nam A = 0,331

B - hé sd tinh dén =ua chita va bao quan do ga (B = 0,1 =+ 02).

N - san lugng hang nam caa chi tiét.

6.2. Tinh gia thanh chi tiét

Gii thanh cua mot chi tiét d mot nguyén cong Sepe A0 do audge xdc
dinh theo cong thic sau day:

Sn'lm' = Sp + SI. + Sd + Sd(: + Skh + Ssc + Ssdd;_v (70)

O day:
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S, - gid thanh phoi;

S, - chi phi tra luong cong nhan & nguyén cong tinh gid thanh:
S,- gid thanh dién ning tai nguyén cong tinh gia thanh;

S,.- chi phi sir dung dung cu tai nguyén céng tinh gia thanh;
S,;- Chi phi khdu hao tai nguyén cong tinh gi thanh;

S..- chi phi sira chita mdy tai nguyén cong tinh gid thanh;

S,as¢~ Chi phi cho st dung dé ga tai nguyén cong tinh gid thanh.

Nhu vay cong thiic (70) dugc dung d¢ tinh gid thanh cia mot nguyen
cong nao dé. DE ¢6 gid thanh toan bo quy trinh phai xdc dinh gia thanh cia
tdt ca cdc nguyén cong sau d6 1dy tong cua ching.

6.3. Hiéu qua kinh t& khi gia cong trén may CNC.
6.3.1. Nhirng van dé chung

Gia cong trén mdy CNC (thay cho gia cong trén cdc may thong
rhucng) duoc xem 12 hop 1y khi ¢é hiéu qua kinh t€ va thdi gian hoan von
trong vong 6 - 7 nam

Hiéu qué'l kinh t€ hang nam dugc xdc dinh bing hiéu qua giita chi phi
hang nam cua phuon in chuin (phuo’ng dn diing mdy mdi loai thong
thudng) va phuong dn méi (phuong dn dung mdy méi 1a CNC):

S,=8§,-5, (71)
3 day:

S,- hi¢u qud kinh 1€ hang nam khi diing may méi CNC (tinh cho 1
nam);

S,- chi phi quy déi khi sit dung mdy méi loai thong thuong dé ché
tao s6 chi tiét trong mot nam (USD);

S,- chi phi quy déi khi sl dung mdy mdi CNC dé ch€ tao s6 chi tiet
trong mot nam (USD);

Ciéc chi phi quy déi S, va S, duoc tinh theo cdc cong thic sau day:
S, =C, +E,K, (72)
S.=C. + E,K, (73)
O day:

C,- gid thanh ché tao s6 lugng chi ti€t trong mot nam trén mdy méi
loai thong thuong (USD);
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C.- gid thanh ché tao s6 luong chi tiét trong mot ndm trén mdy mdi
1a CNC (USD);

K,, K. v6n déu tu cho phuong 4n si dung mdy méi loai thong
thudng) vd miy méi CNC (USD);

E,- hé s dinh mifc cua hiéu qua dau tr (E, = 0,15).

Nhur vay, phuong 4n diing mdy CNC) s& c6 hiéu qud khi S, > S., néu
thoi gian hoan vén khong qud 6 - 7 nim.

Thai gian hoan vén (nam) clia vén ddu tu bé sung duoc xdc dinh theo
cong theo sau day:

K,-K
Ty = —2— 74
HY Cl _ C: ( )
Vén diu tir dugc tinh theo cong thife sau:
K=K, +K,+K;+K, + K; + K, + K, (75)

G day:
K, - gid thanh mdy theo tai trong (USD);
K, - Gid thanh dién tich can thi€t cho mdy lam viéc (USD);
K, - gi4 thanh dién tich dé phuc vu mdy vé mat k¥ thuat (USD);

K, - gia thinh x4y dung nha lam viéc cho cong nhan dugc tinh cho
mot may (USD);

K - von luu dong trong san xudt (USD);

K, - gid thanh céc 46 ga ding trén mdy (USD);

K, - chi phi dé 1ap chuong trinh diéu khién (USD);

Gid thanh mdy theo tai trong :

K,=M.c.B (76)

o) day:

M- gid thanh mua mdy (USD);

o - hé s6 chi phi cho van chuyén va 1dp dat mdy (o = 1,1);

B - ty 1¢ thoi gian lam viéc clia cdc mdy dé gia cong chi tiét;

Xdc dinh B cho timg loai mdy véi hé so tai trong trung binh cho méi
loai may 1a n =1, = n, = 0,85 (cdc ky hiéu 1, n, 1a h¢ s6 tai trong trung
binh cha may mdi loai thong thudng va mdy méi CNC).
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Déi v6i may mai loai thong thudng:

Bn — TI _THI

o (77)

O day:
B,- ty I& (phan) tii trong clia mdy méi loai thong thudng (phuong dn
chudn) dé gia cong s6 Jugng chi tiét trong nam;

T,- thoi gian gia cong s6 lugng chi ti€t trong nam trén mdy méi loai
thong thuong (gio);

T, - thoi gian diéu chinh may méi loai thong thudng dé gia cong
s6 lugng chi tiét trong nam (g19);
® - quy thdi gian cho may (gidi thich & dudi).
Dot véi mdy méi CNC:
- T, - Ty,

B oy

(78)
o} day:

B.- ty 1& (phan) tai trong cia mdy méi CNC (phuong dn méi) dé gia
cong so lugng chi ti€t trong nam;

T,- thoi gian gia cong s& luong chi tiét trong nam trén may CNC
(210);

T, - thoi gian diéu chinh mdy méi CNC dé gia cong s6 luong chi
tié1 trong nam (gid);

® - qui thoi gian cho mdy trong mét nim. ® duoc tinh nhur sau: may
méi Joai thong thudng cé khéi luong 10 tan: @ = 4055 gid; 16n hon 10 tan
® = 3975 gid. Cic miy CNC c6 khdi lugng 10 tan: & = 3935 gid; 16n hon
10 tan @ = 3850 gio.

Thoi gian gia cong s6 luong chi tiét trong nam T dugc tinh nhu sau:

TN
T, = ~%— 79
1= 60 09
1,= Jol (30)
T 60

O day:

N- san luong chi tiét hang nim (chigc);
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T, T, thoi gian timg chiéc dé gia cong chi ti€t theo phuong dn
chuan va phuong dn mdi (phiit).

Thoi gian diéu chinh mdy dé gia cong chi ti€t trong nam Ty, duogc
tinh theo cong thic sau:

ty
Ty = -—HéOP (81)
ty,J
T, = -H2"P (82
= = (82)

g day:

t, ty - thoi gian diéu chinh mdy loai théng thudng va mdy mdi
CNC dé gia cong mot loat chi tiét trong (phiit).

J- 56 loat chi tiét theo dugc dua vao gia cong trong mot nam (thong
thuomg J, = 12).

Gid thanh dién tich can thiét cho mét mdy duge tinh cho theo cong
thic:

K, = m, (A +,)7.8 (83)
G day:
m,- gid thanh 1m® dién tich xudng co khi ( < 200USD/m’);
A- dién tich dit mdy theo kich thuéc khuon khé (m),

A,- dién tich dat cic thiét bi khic nhu tidién,tram thuy luc, co cdu
diéu khién CNC, co cdu don sach phoi v..v (m°).

v- hé s6 tinh dén dién tich bé sung (theo bang 41).

Bang 41. Hé s6'y
A (m?) ¥ A (m®) y
<25 5 14,1 =+ 20 3
26+5: 4,5 20,1 + 40 2,5
51+9 4 40,1 = 75 2
9.1+14 3,5 >75 1,5

Gid thanh dién tich phuc vu mdy vé mit k¥ thuit cho mét may K,
dugc tinh theo cong thiic sau:

K; = m,Ay P+ P, + P; + P,) (84)
G day:
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m,- gid thanh | m” dién tich phl.;c- vt mdy (< 200USD/m’);
A~ dién tich phuc vy cdn thiét cho moét ngusi (7 m?):;

P,- s6 cong nhan diing may;

P,- s6 cong nhan diéu chinh may;

P;- §6 cong nhan bé sung dé phuc vu mdy CNC;

P,- $6 cong nhan kiém tra;

Cdc thanh phan P,, P,, P, va P, dugc tinh nhu sau:

T
P = —t_ 85
' 1860d ®3)

— TH

> 1860
_05(T, +T,)
B ®.n

(86)

P, (87)

Tk
1860

s =

(88)
o day:
1860- quy thdi gian cé higu qua trong mot niam (gid);
d- s6 lugng mdy ma mot cong nhan ¢6 thé phuc vu dugc (chiéc);
T\~ thdi gian timg chiéc;
T,;- thoi gian diéu chinh;
Tx- thoi gian kiém tra.

Gid thanh xay dung nha lam vi¢c cho céng nhan dwoc tinh cho mot
may nhu sau:

Ki=my(P+P,+ P, +P) (89)
o] day:
m;- chi phi cho mét céng nhan 1am Viéc trong mot ndm ( 6600USD).

Vén luu déng trong san xuit duge tinh theo cong thitc sau:
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K,=3n (S, + %.0,5).[3 (90)

o] day:

3- s loat chi tiét trong mot loat duogc dua vao gia cong (mot loat
dang chd gia céng, loat thit hai dang dugc gia cong trén may, loat thit ba
dang duge van chuyén hoic dang dugc ki€m tra);

n- 56 luong chi tiét trong loat duge dua vao gia cong: u = N/J, (chiec);
Se- gid thanh phoi (USD) dugc tinh theo cong thitc (4);

C- gid thanh gia cong c¢o s6 luong chi tiét trong ca nam (USD) duoc
xéc dinh theo cong thic (92);

0,5- hé sd tang gid thanh.

Tinh von luu déng K trong san xuat duge ti€n hanh sau khi tinh gia
thanh gia cong C. -

Néu trong qud trinh gia cong c6 sir dung cdc do gd chuyén ding thi
phai tinh gid thanh cia chiing theo cong thifc:

Ke= 2K, @D
|
0 day:
Y K, - gid thanh tat ¢ cic d6 gd chuyén dang dé gia cong cdc chi
|
ti€t cling loai O tat ca cac nguyén cong trén mdy CNC (USD);

K, - gid thanh mot dé gd duoc xdc dinh theo bang 42.

Bang 42. Gid thanh cde d6 gd chuyén ding.

Capdo phic | S chitiét | Gid thinh dé | Cip do phic | Sochitiét | Gid thanh do
tap clia dd gd | trong dégd | gd (USD) | tapcbadd gd | trong do g g4 (USD)
1 122 24 10 55 - 75 1144
2 146 42 1 61 - 90 1166
3 3-.10 68 12 101 =~ 110 1597
4 616 127 13 95 . 135 1835
S 10 & 20 186 14 100 - 120 2097
6 15 5. 30 260 15 121 4 150 2305
7 25 . 40 391 16 141 = 150 2597
8 30 & 50 574 >150 2621
9 40 4 60 839
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Chi phi dé lap chuong trinh diéu khién dé gia cong mét ching loal
chi tiét phu thuge vio s6 luong va gia thanh cic cau 1¢nh (theo bang 43).

Bing 43. Gid thanh chuén bi chuong trinh diéu khién bing mdy tirh.

Chifc ning cla churong trinh S6 cau lénh trong | Gid thanh mot Gia thanh mot
chuong trinh cau lénh (USD) | chuong trinh (USD)
DE gia cong trén mdy tién:
- chéing tam 120 0,29 34,8
- trén mam ¢ip 120 0,34 40,8
Dé gia cong trén mdy phay:
-2,5D (2,5 tou d6) 230 0,31 71,3
- 2 3,5D (> 3.5 toa do) 240 0,47 112.8
D¢ gia cong trén midy khoan 75 0,2 15
D¢ gia cong trén mdy doa 140 0,53 74,2
B¢ gia cong trén cic trung tam gia cong 600 0,89 534
Ghi chu:

Khi gia cong trén cic mdy van nang diéu khién bang tay thi can xdc
dinh chi phi 1ap quy trinh cong nghé va c6 thé lay biang 25% chi phi cho lap
trinh di¢u khién bing may vi tinh.

6.3.2. Tinh gié thénh gia céng chi tist

Gid thanh gia cong co (USD) ciia tat ca cic chi tiet trong mot nim
dugc xdc dinh theo cong thic sau:

C=U, + U:+U3+U4+U5+U(,+U-7+U3+U9+Um+U,1+U,: (92)
o] day:

. U, - tien luong cho cong nhan;
U, - luong the diéu chinh mdy;
U; - luong tho diéu chinh dung cu;
U,- chi phi cho lap trinh;
Uj- chi phi cho kh4u hao va sita chita dé g4 chuyén ding;
Ug- chi phi cho 1ap dat va sit dung cic dé g4 van ning;
U,- chi phi khau hao mdy;
Uy~ chi phi khau hao cho dién tich 1ip dat mdy;
U,- chi phi khau hao cho dién tich phuc vu mdy vé ky thuat;

U,p- chi phi cho sira chita va phuc vu k¥ thuat cia mdy (khéng ké co
cu diéu khién s6);
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U, ,- chi phi cho sira chita va phuc vu k¥ thuat va sta chita co cau
diéu khién s&;
U,, - tién luong cia thg Kiém tra.

Tién luong ciia cong nhan (chinh, phu) ké ¢ tién dong bao hiém xa
hoi (USD/nam) duge tinh theo cong thic sau day:

= Hthc

U,
d

(93)

O day: _
H, - tién luong cua cong nhan trong mot gid lam vigc (USD) duoc
xéc dinh theo bang 44;

d- s6 luong mdy mi mot cong nhan c6 thé phuc vu duge.

Bang 44. Tién luong trong mot gid lam viéc cuia cong nhén.

Tién luong{USD)
Bic tho Cong nhin dimg miy Tha diéu chinh mdy
Luong theo gid | Luong theo nim | Luong theo gio | Luong theo nam
1 1,34 2492 1,19 2213
2 1.46 2716 1,29 2399
3 1,61 2955 1,43 2660
4 1,78 3311 1,58 2939
5 2 3720 1,78 3311
6 2,29 4259 2,04 3794

Tién luong trong mot ndm cla the diéu chinh mdy (USD) dugc tinh
theo cong thic sau:

U.=H,T, (94)
G day:

H. - tién luong ciia thg diéu chinh mdy trong mot gio' lam viéc (USD)
duoc xdc dinh theo bang 44;

T,- thoi gian diéu chinh mdy duoc xic dinh theo cong thitc (81) va
(82).

Néu tho diéu chinh mdy thuc hién cong viéc cua cong nhan ding
may thi luong ctia thg diéu chinh mdy tinh theo thang luoung cia cong nhan
ding mdy.

Tién luong trong mét nam cla tha diéu chinh dung cu dugc tinh theo

cong thic sau:
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U, =H,.T, (95)
0 day:

H, - tién luong cua thg diéu chinh dao trong mot gid 1am viée ciing
bang tién luong cua thg diéu chinh mdy va duge tinh theo bang 44;

T,- thoi gian diéu chinh dao va duge xdc dinh theo cong thic sau:

1364 T0 K,

T T, 96)
G day:
1,3 - hé s6 tinh dén truong hop s6 dao bi giam nglu nhién va bi giy;
t,- thoi gian diéu chinh mot dao (phiit);
T,..- thoi gian gia cong s6 luong chi ti€t trong nam trén mdy mdi
CNC (gio);
K,- thoi gian tinh dén ty 1& thoi gian timg chiéc (K, ~ 0,7 + 0,85);
T- tudi bén caa dao;
n,- s6 luong céc miii cat cua manh hop kim cing khong duoc mai lai.
Tién luong cua thg kiém tra duge tinh theo cong thie:
U.=15T, (97)
o) day:
1,5USD - tién luong cha thg kiém tra bac 5 trong mot gid lam viéc;
Ty~ tong thoi gian kiém tra chi tié€t trong mot nim (gid).
Péi v6i may thong thudng ta co:
Ty, = 0,083.T,, (98)
o) day: |

0,083- phin thoi gian can thiét dé kiém tra, 16 duoc tinh thec phan
team cua Ty, (8.3% T,,).

Déi véi cic chi tiét duge gia cong wrén mdy CNC thi
TK:‘ = 0’2'tht
Chi phi hang nam cho lap trinh duge tinh theo cong thic:

LLK
U, = T’ (99)
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0 day:
L,1- hé s6 tinh dén sy can thiét phai tdi tao bang duc 16;
Z - thoi gian ché tao chi tiét cung loai (tir 3 dén 5 nam).

Chi phi cho 1ap dat va sir dung cdc dé gd van nang - 1ip ghép duoc
tinh theo cong thiic:

U, =m,J, (100)
O day:
m- gid thanh sir dung d6 ga (xdc dinh theo bang 45).
Bang 45. Gid thanh dé gd van ndng - ldp ghép .
b6 S6 ngay su dung dé ga van ning - lip ghép
phitc L [ 2 T 3 [ s T 6 [ 8 [ 9 T 10
tap Gid thanh sit dung db g4 van néng - 14p ghép
] 1,7 1.8 1.9 2.1 22 2.4 2.5 2,6
2 3,6 3.8 4,1 4,6 4.8 5,3 5,6 - 5,8
3 59 6,3 6,6 7.2 7,6 8,1 8.6 87,
4 8.6 9,1 9,6 - 10,6 11,1 12,1 12,6 13,1
5 17,2 17,6 18,4 19,6 20,2 21,4 22 22.6

Chi phi hang nam cho khdu hao va slra chita d6 g4 chuyén ding
dugc tinh theo cong thitc:

I
U= K(,.{—+0,04) (101)
Z
[0} day:
0,04 - hé s6 tinh dén sira chita d6 gd chuyén diing.
Chi phi hang ndm cho khdu hao (dén khi dd hét gid thanh mdy) duoc
tinh theo cong thiic:

U,=K,.A, (102)

o) day:

A, - dinh nfifc khdu hao mdy (dén khi di hé* gid thanh mdy) déi véi
cdc mdy c6 khoi lugng < 10 tdn v6i st dung dao cit bing kim loai thi
A, =0,053, con v6i sir dung dao cit bing hat mai thi A, = 0,056; may véi
khoi lugng 2 10 tan, céc gid tri trén twong (ng 0,04 va 0,042.

Chi phi khiu hao cho dién tich ldp ddt mdy dugc tinh theo cong thic:

Uy =H; (A + A,y (103)
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O day:

H; - chi phi khdu hao 1 m® nha xuong dé lip dit mdy (mdy cé do
chinh xdc trung binh: Hy = 16 USD/m®, miy cé d6 chinh xdéc cao: .
H, = 18 USD/m?).

Chi phi khdu hao cho dién tich phuc vu mdy vé mat k¥ thuat duoc
tinh theo céng thic:

U,=H; A, (P,+P,+ P, + P,) (104)
G day:
H; - dugc chon theo cong thic (103), con cic thong s6 A, , P, P,
P, va P, la cdc thong s6 trong cong thitc(84).

Chi phi cho sira chita va phuc vu K¥ thuat cia may (khong ké co ciu
diéu khién s6) duoc tinh theo cong thiic sau day:

Uoe=HR.+HR).1u.pB (105)
o) day:
H,, H,- chi phi cho mét don vi d¢ phiic tap sira chita co khi va phin
dién cia mdy (USD) dugc chon theo bang 46;
R., R, - do phitc tap stra chita co khi va phan dién duoc 14y theo
catald (ho chiéu) cua mdy;
W - hé s6 tinh dén do chinh xdc ciia mdy (mdy c6 do chinh xdc trung

binh p = 1,5; mdy cé do chinh xdc cao u =2).

Bang 46. Chi phi cho sua chita va phuc vu ky thudt cdec may céng cu
(khong ké co cu dibu khién sé)

Do Chu ky sira chita (ndm)

phiic 7 | 8 | 9 [ 1o [ 11t T 12 ] 13 ] 14

tap " _Chi phi hang niim cho mét don vi dé phiic tap (USD)

My diéu khién bing tay cé khéi hwomg < 10 tan
Co khi 36 33 32 30 29 28 27 26
Dién 9 8 8 7 7 7 7 6
Midy CNC ¢d khéi lugng < 10 tdn
Co khi 36 34 32 30 29 28 27 26
Dién 9 9 8 8 8 7 7 7
Tit cd cdc mdy (ké cd miy CNC) c6 khéi lugng 2 10 tan

Co khi 43 39 37 35 33 32 31 30
Dién 10 S 9 - 8 8 8 7 7

Ghi chu: chu k¥ stra chita cia mdy van niang duge 1ay 1am chuin 14 7
nam, cta cic may CNC 1,2 dén 1,5 14n 1én hon. '
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Chi phi hang nim cho phuc vu k¥ thuat va sira chita cac co ciu diéu
khién dugc xdc dinh theo loai co cau diéu khién va ¢6 thé 1dy gid tri tuong
doi trong khoang 400 + 1000 USD.

6.3.3. vi du tinh hidu qua kinh té

Yéu cdu: chuyén gia cong co khi chi tiét dang truc tir mdy tién van
ning 1K62 sang mdy tién CNC 16K20®3 - C5. Sin luong hang nim
N = 600 chi tiét. S& chi tiét trong loat n = 50 chi tiét, s6 loat chi tiét duge dua
vio san xudt trong nam J, = 12. Thoi gian timg chiéc dé gia cong trén méy
1K62: T, = 70 phit va trén may CNC 16K20®3 - C5: T,., = 30,5 phiit. Diéu
chinh midy 1K62 dugc cong nhan ditng mdy thuc hién, con diéu chinh mdy

CNC 16K20®3 - C5 duge thg diéu chinh thuc hién.

Bing 47 1a cdc s6 liéu ban ddu can thiét dé tinh todn. Bang 48 1a két
qua tinh todn cdc chi tiéu phu. Bang 49 1a két qua tinh todn von dau tu. Bang

50 1a két qua tinh todn gid thanh gia céng.

Bang 47. Cdc s6 lidu ban déu dé tinh hiéu qua kinh té

Chi tiét dang truc

Gl s6 licu Miy 1K62 | CNC 16K2003 - C5

I 2 3
Sin lugng hang ndm N 600 600
SG oat I, 12 12
Thai gian ché tao chi ti€t Z (nam) 3 3
Thoi gian tirng chige T, (phit) 70 30,5
Thoi gian diéu chinh mdy t, (phiit) 125 60.5
Bic tho kiém tra 5 5
Bic thg dimg mdy 3 2
Bac tho diéu chinh mady 3 5
Bac tho diéu chinh dao - 4
Sa cau 1énh cua chuong trinh - 340
Gia thanh phoi (LSD) 7,28 7,28
Thoi gian diéu chinh mét dao t, (phur) - 4
Tudi bén cua dao T (phiit) - 60
S5 ludi cat ea manh hop kim n, - 3
Heé s6 ty 1& cua thai gian co ban trong thdi gian timg
chiéc K| - 0.8
Gid thanh mdt ¢iu lénh {(USD) - 0,34
Chi phi cho 1ap trinh hofic quy trinh cong nghé (USD) 29 116
Tién ltong mot gid cua cong nhin H, (USD) 1,61 1,46
Tién luong mét gid cua thg diéu chinh may H, (LSD) 1,61 1,78
Tién luong mot gt cua the diéu chinh dao H, (USD) - 1,58
Tién luong mot gid cla thg kiém tra theo cong thiic
(USD} 1,5 1,5
Cip chinh xde cua mdy Trung binh Cao
Khéi luong coa mdy (tan) 3,005 4
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(ti€p bang 47).
1 2 3

Kich thudc mdy: dai x réng (m) 28x1,2 3.4 x1,7
Kich thudc bé diéu khién chuong trinh {m) 12x1.2
Théi gian phuc vu clia mdy cho d€n khi phai sita chita

lén T, (ndm) 9,5 10
Cong sudt cha tit ca ciac dong <o chuyén dong chinh P

(kW) 10 11
D6 phic tap sira chita phan co khi R, 12 11
Do phiic tap stra chira phan dién R, 9.5 22
S6 médy ma mot cong nhan ¢6 thé phuc vu duoc d 1 )
Gia thanh mdy M (USD) 4045 26.800
Hé s6 trong tai cila mdy ) 0.85 0,85
Dién tich dit mdy theo kich thude khuon khd A (m?) 3,33 575
Dién tich dit bo diéu khién s& A, (m*) - 1,42
Dinh mdc khdu hao mdy Az 0,053 0,053
Chi phi cho mot don vi cia do phiic tap sita chita cha

mdy (USD): !

- Phén co khi H, 30,8 30,8

- Phdn dién H, 7.6 i
Chi phi hang nim cho phyc vu k¥ thuat va sita chita bo

diéu khién s6 (USD) . 860
Hé s6 tinh d&n dién tich bo sung v 4,5 4
He s6 tinh dén do chinh xdc ciia mdy p | 1,2
Quy thoi giun am viéc clia mdy trong moét nam (gid) 4055 3935
Gid thinh 1 m® dién tich nha xuéng m, (USD) 140 140
Gid thanh 1 m? dién tich phyc vu mdy m, {USD) 200 200
Dién tich phuc vu ¢dn thiét cho 1 ngudi Ag (m*) 7 7
Chi phf khau hao 1 m* nha xuéng dé 13p dat mdy (USD) 14 14
Chi phi cho | cong nhan trong 1 ndm (USD) 6600 6600

Bang 48. Tinh todn cdc chi tiéu phu.

Chi tiéu Miy 1K62 CNC 16K20®3 - C5
] 2 3
Thoi gian gia c‘ong tit ca cdc chi \net trong mat % 600=700 3265 600 = 305
nam T, va T, (gid): (cong thic 79 va 80)
Thai gian diéu chinh mdy trong mét nam Ty, (gio); 70 {5215 60.5 122121
(cong thic 81 va 82) 60 7T T
Thoi gian diéu chinh dao trong mot nim T, (gid); X 1,3.4.305.0,8 _ 704
(cong thic 96) 60.3 |
Thoi gian kiém tra cdc chi tiét trong mdt nim
(gid); theo cong thitc ( 98) va cong thitc cho mdy | 0,083.700=58,! 02.58,1=11,6
CNC
S8 cong nhan dimg mdy P, theo cong thic (85) %8.—1= 0,376 T% = 0,081
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"(tiép bang 48).
1 2 3
. - . . . . 25 _ 12,1
Sé thg diéu chinh mdy P, theo cong thic 18601 - 0,013 1860 = 0,006
(86)
SG tho diéu chinh dao P, . p o —d_ _ oo
47 1860 ’
S6 thg kiém tra P, (cong thitc86) % =0,031 118_1660- = 0,000
S6 cong nhan bo sung dé phuc vu mdy CNC - 305+12,1+7.04 _ o q40
P, theo cong thitc (87) 3935+0,85 ’
Téng s6 céng nhan dé san xudt tat ca cdc chi 0,376+0,013+0,031= | 0,081+0,006+0,004+0,00
tiét trong ndm P+ P, + P4+ P, + P, =0.2103 6+0,048 = 0,145
Ty [é tai trong ciia mdy dé gia cong chi tiét B 700425 _ 3054120
4055.0,85 — 0048 035085 ~ 093

theo cong thirc (77) va (78)

Bang 49.

Tinh todn vén dau tu.

Chi tiéu

CNC 16K20D3 - C5

1

Miy 1K62
2

4

3

Gid thanh mdy theo tai trong K, (USD)
theo cong thic (76)

4050.1,1.0,2103=9369

26.800.1.1.0.095=2800,5

Gi4 thanh dién tich cin thiét cho 1 mdy
K, theo cong thitc {83) (LSD)

140(3,33+0).4,5.0,2103=
=441,2

140(5,75+1,42).4.0,095=
= 381,44

Gi4 thanh dién tich phuc vu mdy vé mat
k§ thuat K, theo cong thic (84) (USD)

200.7.0.42 = 588

200.7.0,145 = 203

Gid thanh xdy dimg nha lam viéc cho
coéng nhan K, theo cong thiic (89) (USD)

6600.0,42 = 2772

6600.0,145 = 957

Vén luu dong trong sin xudt K theo 3.50(7,28+12%%7 05 3’50(7'234‘%_0,5
cong thitc (90) (USD)
.0,2103 = 268,88 .0,095=111,51
Chi phi cho lap quy trinh cong nghé trén
mdy 1K62 va lap chuong trinh diéu khién
trén mdy CNC 16K2003 - C5 (USD) 29 116
(theo bang 43)
Téng von diu tuv K (USD), theo <bng 5035.98 4569.55

thic (73)
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Bang 50. Tinh gid thanh gia cong.

Chi tién Miy 1K62 CNC 16K20D3 - C5
1 2 3
Tifin luong céng phan U, , theo cong 1,61.700 - 1,41.305 ~1776
thitc (90) (USD) -1 3 222,

Tién luong tho diéu chinh mdy U,, theo
cang thikc {94) (USD)

1,61.25 =40,2

1,78.12,1 =21,54

Tién luong thg dicu chinh dao U;, theo

cong thitc (95) (USD) - 1,58.7,04 = 11,1
Tién luong thg kiém tra U, , theo cong _ _

thitc (97) (USD) 1.5.58,1 =87.15 1,5.11,6 =174
Chi phi cho 13p quy trinh cong nghé

trén mdy 1K62 va lap chuong trinh diéu 1,129 _ 10.6 11,116 425
khién trén mdy CNC }6K2003 - C5 3 77 3

theo cong thire {99) (USD)

Chi phi khdu hao midy U, theo cong
thize (102) (USD)

936,9.0,053 = 49,65

2800,6.0,053 = 148,43

Chi phi khiu hao cho dién tich lap dat
may Uy theo cong thirc (103) (LSD)

14(3,33+0)4,5.0,2103 =
=44,1

14(5,75+1,42)4.0,095 =
=38,14

Chi phi khau hao cho dién tich phuc vu
mdy vé mat k¥ thuat U, theo cong thifc
(109) (LSD)

14,7.042=41,1

14,7.0,145 = 14,21

Chi phi cho siia chita va phuc vu ky
thuat cha mdy U,q theo cong thic (105)

(30,8.12+7,6.9,5).1.0,210

(30,3.11+7,7.22).1,2.0,095

- 2 -
(USD) 3=929 57.3
Chi phi cho stia chita va phuc vu ky
thuat co ciu diéu khién s6 U,, theo 860.0,095 = 81,7
cong thic (105) (USD); U, =860. §
Téng gid thanh gia céng theo cong thic 14927 654.92

(92) (LSD)

K&t qua tinh todn nhu sau:

Chi phf quy déi S, va S, khi gia cong trén mdy 1K62 va mdy CNC
16K20D3 - C5 duoc xdc dinh theo cong thite (72) va (73):

S, = 1492,7 + 0,15.5035,98 = 2248,09 USD

S, = 654,92 + 0,15.4569,55 = 1340,35 USD
Hiéu qua kinh t€ hang nim dugc xdc dinh theo cong thic (71):

Sy =S, - S, = 2248,09 - 1340,35 = 907,74 USD
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Chuong 7

THIET KE PHAN XUONG CO KHi

7.1. Khdi niém chung

Phan xudng co khi cia nha may che 1o nidy 1 phan XUong gia cong
chu y¢u. phin xudng nay cling v&i phin xudng lap rdp xdc dinh dang san
xual cua nhiv may. Thanh phan cua phain xuong co khi bao gém: ho phin sian
xual. bo phan phy. be phin phuc vu san xuat v ho phin phuc vu doi song.

BO phian sin xuat coa phan xuong co ki duge dimg dé bé i may va
cho Lnm vice can thict dé thue hi¢n quy trinh cong nEbe¢ gia cong ciac chi et
Vé nguyen tac. ¢dc phan xudng co khi dam bao qua trinh Qia cong va lip rip
cde cum chi tict 1di chuyén ching sang lap rdp sin pham. Trong trutsng hop
nhit vay cic phan xuong dé ciing duoe 2ol la c¢ie phan xuéng co khi - lip
rap.

Bo phan phy cua phan xuong co khi duoc diing d¢ chia phot. b (rf
cae miy mai sae dung cu. bo U1 ché sitg chita. ¢ho Kidm tra san pham vt kho
chua dung cu.

BG phin phuce vu san xuat duge diing d¢ thue hicn nhimg cong vice
K¥ thuat va hinh chinh ca cdn bo.

BO phian phuc vy doi song duoe dung de am. i, quét don. cap ciu
NI quay v gl quay an uong. phong hiit thuoe, v v,

Khi thict k& phan xudng co khi v cic ho phin Kliic ciia nha nay
phiti dong thai giai quvet ba van de: k¥ thudt. kinh t¢ viv (6 chuc. Trong vin
d¢ nay moi mot vin dé kv thuat phai ducce dini gt kmh ¢ v phai duoe
thuc hicn cho mot hinh thic 16 chie nha dinhuphu hop véi dang san xuat da
chon. Thict ke phan uong co khi doi hoi phai giai QUYVEL tuan tu cdac vin do
sau dav:

FPhai xudt phat 1t quy mo sin xuat cia nha miy d¢ dua ra nhicm
vu thict ke phan xuong co khi. Vige thict ke nay phai dua vao cic hin NORNY
cau vadicu kien kv thudf cta sian phim duoc ché tao.

2. Chon dang phéi (phoi cin phoi diic. phoi ren. phoi diap. vy vl
xace dinh nhu cdu hing nam cua vat fiéu. cua phoi. ctia ban thaal phiam va
vl hien phu '

3. Thiet k¢ quv uinh cong nghe eia cong cie chi tict v chon hinh
thice 16 chie gia cong pht hop voi dang san it 3 chon.
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4. Chon loai mdy. xdc dinh s6 luong mdy va miuc do chat tdi cla
chung.

i

- Lap danh muc cdc may. dé gd va dung cu.
6. Xac dinh nhu cau ve dién, nucc. ga va hoi ép.
7. Xdc dinh thanh phan va 6 luong cin bo.

8. Chon loai v xdc dinh s6 luong cdc thiét bi van chuyén va cdc thiét
bi nang ha.

9. Thict k€ mat bang bs i mdy va xdc dinh dién tich san xuat can
thiet.

10. Xdc dinh 56 lvong mady va dién tich ho phan phu, bo phin phuc
vu k¥ thudt va phuc vy doi song.

I1. Thiet k¢ mat hang toin bo phan xudng. xdic dinh nhimg  kich
thude co ban va dang kién tric phan Xuone.

12. Chon 50 d6 t6 chiic diéu hanh va quan I¥ ky thuat coa phan
xXuong.

[3. Tinh todn phan kinh (¢ cta dé an.
7.2. Xac dinh quy mé san xudt

Thi€t k& phan xudng co khi duge thue hién trén co sé: quy moé san
xuat chinh Xdc. quy mé san xudt quy déi va quy mo san xuat gia dinh ty
thude vio dang san xudt lua chon,

Quy mé sdn xudt duge goi 1 chinh xédc khi ma s6 chung loai san
pham vit chi tiét (bao gém ca chi tiét du trit) duge xdc dinh chinh xdc vi
duoe the hign bang cde ban vé véi cdc didu kien ky thuat. Thiét k& phan
xuong co khi theo quy o6 san xudt chinh xac doi hoi phai lap quy trinh cong
ngh¢ che tao cho timg chi 1iét va xde dinh thoi gian nguyén coéng (thoi gian
tung chi¢c bao gém thdi gian co ban. thii gian phu, thdi gian phuc vu va (hai
gian nghi ngoi ty nhien). Phuong phdp thiét k¢ niay duoe dung cho ¢dc phan
xuong san xudt hang loat lén va hang khoi.

Quy mé sin xuat duge eoi la quy déi khi ma tat ca cde san phim
duge quy vé mot vai loai san pham dién hinh dac trung cho ting nhém sin
phim (nhém may). Thiet k¢ phan xuéng theo quy mo san xuat quy déi duoc
dung cho cic dang san  xuat hing loat vira, hang loat nho va don chide.
Trong trudng hop ndy 1at ca cdc ching loai san pham (chi ti¢t) duge gia cong
trong phan xuong duge chia ra ¢ic nhém chi tiét giong nhau theo dac tinh
k&t cau vt cong nghé, O méi nhém chi tiét cin chon mot chi tiét dién hinh
vit Iip quy trinh cong nghé cho chi tiét dé. Dua theo quy trinlk cong nghé nay
xdc dinh thai gian gia cong chi tiét. Thai gian gia cong cic chi GE con lai
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trong nhom duge xdc dinh nho hé 56 quy doi K,. Hé s6 K, duge xdc dinh
theo cong thic:

K,=K, K.K, (106)

O day:

K,,. h¢ s& thay déi khéi lugng cua chi tiét:

K.. he $6 thay déi theo loat chi 1iél:

K,. hé 50 thay doi do phdc tap cua phuong phip gia cong co.

Nhu vay. hé so quy déi K, dic trung cho tv 1¢ thoi gian gia cong cha
moi chi tiét trong nhém va thai gian gia cong cla chi tiét dién hinh.

H¢ 56 thay déi khéi lugng K, duge tinh theo cong thitc:

PN

5

s

O day:

Q.. khéi lvong ctia chi tiét bat ky nao dé:

Q. khai luong cua chi tit dién hinh.

HE 56 thay doi theo lowt K, duge xdc dinh phu thudc vao ty lé eiiia
san lugng hang nam (tinh theo chiéc) cua cic chi tiét thude san pham quy
doi va chi tiét di¢n hinh:

N

B
B

\

K = (108)

\
O day:
B. sin lugng hang nidm cua chi tiét dién hinh:

B.. san lugng hang nam cua chi tiét quy doi (cde chi 1ié1 con lai ngoai
chi tiét dién hinh).

n. 6 mil (n = 0,15 d61 vét nganh ch€ tao mdy hang nhe va n = 0,2
doi vai nganh ché tao mdy hang nang).

Trong thuc 1€ khi thi€t ke’ phin xudng co khi thudong dung cde hé s6

N . s .oqs B
K, tiv thude va ty I¢ 5 nhu sau:

X

L w

|
|

1 1,12 | 1,17 1125 | 1,31 | 137 [ 145 | 1.5 |

]
=
=)
3
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He s6 thay doi do phuc tap cua phuong phdp gia cong K tinh dén su
khiac nhau vé do phic tap cta két cau, chu véu Ja cdc thong s6 (.ua d6 chinh
e g1a cong vi do nham be mat. Vi vay. khi thict ké phan xudng co Khi nén
chon cac nhém san pham (chi 1ié) ¢6 cing do phic tap (K, = 1). He s6 thay
doi do phuc tap cia phuong phap gia cong KP dugce tinh t!u,o cong thue:

\Iu.i

¢
Ko= | Do (109)
 H

O day:

H.. so chi tiét thye trong san pham:

H. so chi ti¢t dién hinh.

Sau khi xdc dinh duoc hé s6 quy doi K, ¢cho méi chi tiét trong nhom
ta ¢6 thé tinh duoe quy mo sin xuat quy doi bing cich nhan quy mo san

xudt chon trude véi he s6 K. Vidu tinh quy mo san xuit quy doi duge trinh
bay trong bang 31 .

Bang S1. Tinh quy md san Xl quy dot

Quy hmo <an xudl chon frudc Quy mo sin xuat guy doi 150 chi

Ten chi Khoi lugng (tan) He 50 quy doi N et quy

et Sin | Teén chi Kol theo
(sin [Moden | luong | Cia ! [Chacd | el | Theo . Theo [Theo doffich cdc san
pham} hang [chitiet [loat chi| (san | khoi loat  phtic fap: he so | luong
: nam ©onét ipham) | luong hing

i . o L nam
(MU N1 a00 | 08 | 320 (‘L\"“‘ | ! I T TE'
-C}“B“e‘i N | 200 | 08 | 160 C'“B“er LI ] 13| a6 | 202
('"(,““‘ N3 | 100 | 04 | 40 h‘(.“‘“ 063 | 122 | 15 | Li6 | 116

| Téng . - ' 700 - 520 1 - _ | sus

Thiet ke phin xudng san xuit don chiéc theo quy mo san xuat guy
doi ¢6 tinh chat tong qua{ Tlong truong hOp nay tat ca cdc chi tiét duoc
chia ra cdc nhdm cé cung dac tinh gia cong va dic tinh khoi tugng. Dol voi
céc chi tiet dién hinh cta nhém nay cian xay dung tién trinh cong nghe
(trong tién trinh cong ngh¢ can ghi 16 mdy su dung. dung cu cat va thoi gian
nguven cong). Tién trinh cong nghe do ¢ the ding che tat ca cdc chi tiét
trong nhom.

Trong tman;__ hop thiet k& phan xudng dé gia cong cdc chi tiét mdy
mi kél cau cua nd chi duge biét dudi dang tong quat con ket cau cu the chua
dugc biét thi dé xdc dinh quy mo sdan xudt can chon mot may gia dinh da
bidl trudc co két cau va cong nght ché tao gan véi mdy s¢ duge thi€t ké. Dua
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theo cdc chi 1id ciia mdy ( céc chi iét niy cd day du céic thong so hinh hoc)

ngudi ta xdc dinh quy mo san xuft c6 tinh dén cdc chi tiét dai di¢n gia dinh.
Quy mo sin xudl d6 duge goi la quy mo gia dinh.

7.3. Xéc dinh s6 lugng may st dung

Xac dinh s6 lugng may st dung d¢ giu cong chi tiél dugc thue hien
bang hai phuong phap:

1. Xéac dinh s6 lugng mdy su dung theo quy trinh cong nghe.

Theo phuong phdp nay s6 lugng mdy st dung dugc linh trén co ¢
thoi gian thye hién tlmg nguyén cong [xem ciic cong thife (30): (31) cha muc
4.7 trang 67 va 69].

2. Xdc dinh s6 lugng may theo chi tiéu kinh t¢ k¥ thuat.

Phuong phdp niy duge ding khi s6 chung loai san pham (chi tiet)
chua duge xdc dinh chinh xdc. khi dang xay dung du an. khi thiet k¢ phan
xudng san xuat hang loat nho va don chigc. khi xay dung du dn che cdc
phan xudng dung cu va stra chita.

Khi thiét k& dé an 6t nghiép sinh vién can xdc dinh 56 lugng may st
dung theo phuong phap thi nhat (theo quy trinh cong nghé).

7.4. Thiét k& cdc bd phan phu cta phan xudng

Cic bo phan phy cta phan xudng duge dung dé phuc vu san xuil.
phuc vu doi song. dé thuc hién cdc nguyeén cong kiém tra, d¢ lam cic kho
chita. Tuy thude vao tinh chét va quy mo san xuat cac bo phan phu cua phin
xudng co khi bao gém: bo phin chia phoi. bo phan mai dao. bo phan ki¢m
tra. bo phan st chifa co khi, bo phan st chita dé gd vix dung cu, bo phan
chudn bi va cung cap dung dich tron nguoi, bd phan tap trung phoi, kho chia
vat tiéu, kho chita do gd, kho chia dung cu, kho chia dau md.

Ty thude vio kich thudc cia phan xuong thanh phan cta cic bd
phan phu ¢é thé khdc nhau. Vi du. ddi vl cac phan xuong nho cd theé tich
hop kho chita dung cu véi kho chita dé gd. v...v. () cic nhd mdy 16n (san
xual theo dayv chuyén) cdn cé phan xuong ché tao phoi ricng. con cde phan
xudng co khi khong can ¢ kho chita vat lieu va phoi. ma thuong dung cde
thung chia hoac mot dién tich mat san & dau day chuyén d¢ lam kho chuta.
Dién tich cua tat ca cdc bo phan phu thudng biang 25 + 30% dicn tich toan
bo phin xudng. '

Khi thi¢t ké bo phan mai dung cu cit can chon hinh thiic 16 chife mai
tap trung, c6 nghia la ding mot bo phin dé mai dung cu cho toin bo nha
mdy (trong trudng hop nha mdy co nhiéu phan xudng co khi). Hinh thic to
chiic mai dung cu nhu vay cho phép: tang hé 6 1am viéc theo ca cua thiét bi
vii tang khi nang chat tai cda ching, ing dung céng nghé¢ mai dung ¢u hién
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dai nhu phuong phdp dién héa. nang cao chat lugng bé mat dung cu. giim
ticu hao dung cu.

.t . ~ 2

7.5. Chon thiét bi vén chuyén

Khi thiét k& cdc bo phin cia phan xuong co khi va bd tri mat bang
thi€t bi can chon cdc thiél bi vin chuyén sau day: chuyén phoi vao phan
xuong co khi. ¢ap va thiao phoi. chuyén chi tiét 1r may nay sang mdy khdc.
cdc thiét bi nang ha. cac ¢o cdu ga va thdo chi tiét trén may. chuvén chi tict
thanh pham tdi bo phan lap rdp hoac kho chira, c cau thu don phoi va van
chuveén ching téi phan xudng riéng.

Loai v 50 lrong cua cidc thiét bi van chuvén duge xdc dinh rén co
sd tinh toan trong luong cua 1al ca cdc chi tiét san xuat trong nam va trong
luomg ctia phot gia cong. Dot véi cdac thiét bi van chuyén duge chon can mo
ta dac tinh k¥ thuat va phan tich hi¢u qua Kinh t€ cta clning khi su dung.

7.5.1. Tinh toan khéi luong van chuyén cua phan xuong co khi

Khi chon thiét bi van chuvén can phai xual phdt tir khéi lugng van
chuyén. Khoi luong van chuyén ca nam dugc tinh cho:

a) Van chuyén gitia cdc phan xudng (1ir phin xudng ché 1o phoi t6i
phan xuong ¢o khi hodc tir tat ca cic phan xuong ché tao phai t6i kho chita
phoi tap trung).

b) Van chuyén gitia cdc nguyén cong (10 may nay dén mdy khidc khi
gia cong o).

c) Van chuyén phot tao thanh trong 1 git gia cong chi tict.

Khai lugng van chuyén giiia cic phan xudng Q (tu phan xudng ché
tao phot sang phan xudng co khi) duge tinh theo cong thue:

nm

Q=>aN, (110)

O day:

m. s6 chung loai chi tiét duge xudt ra tir phan xudng ché tao phoi:

G,. khoi tuong tho cua chi tiét (kg);

N,. san lugng hang nam (chiéc).

Khoi luong van chuyén giita cdc nguyén cong q duoe tinh theo cong
thc:

n

q= ZLHN" (111)

-
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O day:
n. 56 ching loai chi ti€t duge van chuyén trén mot biang tai:

q,- Khor luong tinh cua chi 1i€t duge van chuyén trong phan xuéng co
khi ¢ tat ca cac nguvén cong ngoal nguyén cong thi nhat (0 nguyen cong
niy can tinh khoi luong tho cha chi tiét).

Khéi tuong van chuyén phoi Q, tao thanh & phan xudng trong mot
¢i0 gia cong chi tiet duge tinh theo cong thiic:

Q.= Zf((r( —;liﬂ,lﬁ._] (112)

O dav:

m. $6 chiing loai chi ti¢t gia cong trong phan xudng:

G,. khoi lugng tho cua chi tiét (kg);

q,- khoi luong tinh cua chi tiét (kg):

N.. san lugng hang nam cta chi tiét (chice).;

F. quy thoi gian 1am viée hai ca cua mdy trong mot nim.

Vi du: tinh khéi luong phoi tao lhanh trong plmn xuong khi gia cong
bdnh da cta dong co khi G, = 37 kg, ¢, = 26.3 ke, N = ]60.0()0 chidc.,
F = 3975 gio:

(57 - 26.5) 160000
3975

Q,= = 430.7 kg/gits

7.5.2. Chon thiét bi van chuyén giiia cic nguyen cong

Thiét bi van t.huycn gilia cdc nguyen cong thuong [a banu tai con
lan, bang xich i treo, cau truc treo dién. cdu truc trén dudng ray. v.

Thiét bj van chuycn gilia céc nguyén cong phai c6 do én dinh cao. cé
kha nang van chuyén nhanh chi tiét tr mdy nay sang may khic déng thai
phai c¢é kha nang tich trir mot s chi tiét trong thoi gian dimg may dé hiéu
chinh hoac sira chita. Chon thiét bi van chuyen gifta cic nguyen cong phu
thuoe vao mute do lien tuc hay gidn doan cua khéi lugng can van chuwn
khoi luong. hinh dang va khuén khé cua chi tiél, 1oc do van chuvén, v.

Trong san xudt hang loat 16n va hang khéi thuémg chon lmng tai xich

treo. Loai thict bi van chuyén nay rat thich hop véi chi tiét ¢6 khoi luong
<8 kg.

Trong san xuat hing loat vira thuding sir dung foai bang tat con lan vi
bang tai 14.
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7.6. Thiét k& mdt bdang bé tri may

Tai liéu ban dau dé thi¢t k¢ mat bang bo tri mdy cla phan xuong la
quy tinh cong nghé gia céng co. $6 lugng mdy. kich thude khuén kho cua
mav.

Khi thiet k€ mat bing b tri may cua phan xuong can chd ¥:

- Chiéu dai quang dudng di cta chi tiét gia cong phai ngan nhat.

- Phai dam bao kha nang lap dat, sta chita va van chuyén bit k¥ mot
may nao trong phan xuong.

- Pam bao cho c¢ong nhan ¢6 kha ning phuc vu nhiéu may.

- C6 kha nang lap dat thiét by cap phéi, thio phoi v van chuyén phoi
tr mdy nay sang mdy khde dong thoi phdi ¢6 kha nang van chuyén chi tiét
thanh pham t6i bo phan lap rdp hoac khe chia.

- C6 kha nang ap dit thiét bi don phoi va van chuyén dén mot phan
Xuong riéng.

- Can chi y vdn dé sua chira thi€t by, suta chita cdc trang bi cong nghé
va kiém tra do chinh xdc cha ching. dam bdo viéc cung cap dung cy vi mai
sac dung cu. cung cdp dung dich tron ngudi, v...v.

Ty 1¢ mit bang bo tri mdy thudng 12 1:100 hoac 1:50.

Chiéu dai cua day chuyén cong nghé trong sin xuat hing loat doi véi
cac may ¢6 kich thuée trung binh 1a 40 + 60 m, trong san xuét hang loat 16n
v hang khoi ta 40 + 70 m. Chiéu dai t6i uu cua day chuyén cong nghé la
50 m.

7.7. Tinh céng sudt dién tiéu thy

Khi thiét k& phan xudng co khi trong dé dn t6t nghiép sinh vién phai
tinh duge cong suat dién tiéu thu cuta tat ca cdc thiét bi trong phan xudng dé
cung ¢ap s0 ligu cho viée lap dat tram bién (th€ chung cua nha may.

Cong suat dién tiéu thu P, cta mot thiét bi nao dé duge xic dinh theo
cong thic:

P=P.K (113)

A N

P,,. cong suit dién tiéu thu danh nghia cua thiét bi (kW);

K,. h¢ s6 tinh dén muc do va thai gian st dung thiét bi (chon theo
bang 52).
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Bang 52. Ho so K ding cho cdc thiét bi ticy thi di¢n

o Loal thigt by tieu thy dien ; Heso K, }
+ Dong co mdy cong cu . 02 |
i Dong co cuaa ede loai can cdu _ 0.145

i Ciiv loai 1o nung . 0.6 o
. |

'_Lh_pung Ca0 1an | 03 ]
| Dong co ciia cic 1oaj bang tai, mdy bom. mdy nén khi | Q.75 o
Quarthong o | 07
My han o 04
i Thuet by chidu sing o ' 0.8 L

Cong suat ticu thu dién trong mot nam ciia phan xudng la:
W=D Fmn (114)
O day:

F. quy thoi gian lam viéc cla thiét bi trong mot nam tinh
(F =280 ngay x 8 gid/ca = 2240 givy);
m. 6 cu lam viéc cha thiét bi (m = 2):
1. h¢ 56 cha tai trung binh cta thiét bi (m=05+0.7).
7.8. Thiét k& chd lam viéc

Khi thiét k¢ phan xudng co khi sinh vien phai b tri 161 vu cidc ché
lam viéc suo cho via (i€l kiem dién tich vira sir dung ¢ hiéu qua.

Mot trong nhiing diéu kien dé (6i uu héa chd lam vice L chon g (he
lam vigc. Tu the 1am viée ¢6 theé a "ngdi” hodc “ding”. Tu (h¢ “ding”

thuong gap khi lam viéc véi sire nang khoang 10 + 20 kG. Trong truome hop
nay kich thude ving 1am viéc theo chiéu cao 1a 100 = 160 cm, theo phia
trude 1a 55 cm va theo phia sau 13 35 cm. Ché lam viee voi tr the “dang”
cling phai ¢6 ché ngoi nghi khi giai lao,

Tu th¢ *ngoi™ nén ding cho cic cong viee ¢6 ste niang khoang 5 KG.
Theo quy chuin, kich thude ché lam viée voi t the “ngdi™ 1a 60 + 120 ¢m
(theo chiéu cao), 55 cm (thco mit trude) va 50 ¢m (theo mat sau). Khi lam
viée véi ste nang 5 + 10 kG c6 thé dung r the [am viée “ngdi - ding™.

Do tuong gia cong duoc gd trén mdy phat ¢6 do cao khoing 60%
chiéu cao cla cong nhan. Bing 53 Ia chicu cao ban may can thi¢t cho cong
nhan khi [am viée & cdc tu the “ngsi” hodc “ding™ khic nhau.
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Bang 53. Chicu cao ban may (nnm)

R —— ——— . - . -q

fLoai cong viée — '!I‘a’im kit T —

L o . Thap ] Trung binh '] Cao -]

© o v b thuong (o the ngots ': 700 ! 125 | 750 '
C Conig view chinh xde (urthe nadi) i! 900 | 950 | 1000 I
fam viee tren cde Toal may (tu the ngon) . R00 | 825 !‘ 850 |
Lam viee wen cde logi may cue the dang) ‘ 1000 ‘ 1050 E1010 |
Khi Jam viée ngudi cong nhan ¢6 the phai di chuyén | 930 1000 ! &i()_l,

Mit bang chd fam viée can ghi 16 ving lip dat mdy. cic 1 dung do
gd. dung cu. vt licu phy v...v. Cac dun0 cu thuong xuyén duge st dung phai
dat trong pham vi tam véi cta cong nhan (55 + 75 ¢m). ¢On cdc dung cy
khdc it dung hon nén dat ¢ noi thuan i cho viée di chuyén cua cong nhan.

7.9. An todn lao dong trong phén xudng co khi

Trong dé n t6t nghiép phai sir dung cic thiét bi k¥ thuat va quy udc
16 chic dé dam bio an toan lao dong cho con ngudi. Bé ddl dugc muc tiéu
nay can chd ¥ nhitng van dé sau:

I. An toan lao ddng vi v¢ sinhcong nghiep.

- X&t dac tinh ca qud trinh sén Xudt o quan di¢m “nguy hi¢m doc

hai™

- Phan tich mat bang bo tri mdy clia phan xuong.

- Phan tich so dd di chuyén cha cong nhin va dong vat ligu.

- Ung dung cic phuong phip don phoi tién tién.

- Chon s¢ dé bio vé ludi dién va mo ta nguyén tic bdo dong khi ¢
SU CO.

- Phan tich ngan gon nguvén ly hoat dong cuia thiet by luu thong
khong Khi. hiét bi Kiém tra nhiét do. do am va muc do 6 nhiém khong khi.

2. K¥ thudt phong chdy. chita chay.

- Xac dinh chi tiéu san xuit theo mie do nguy hiém cia nguy co
chdy no.

- Phan tich cdch fua chon két cdu nhi theo tiéw chi chong chay.
- Phan tich dic tinh ca thiét bi phong chdy va thi€t by bao dong cua
han xudng.
P c 129
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- Phan tich cu (hé khoang khong gian d& cap clu ngudi bi nan khoi
vime chay no.

Ngoai nhang van dé an toan lao dong vi phong chay, chia chdy néu
rén con can phat chd ¥ dén van d¢ an toim v phong chiv. chita chiy clia
cdc hict bi lade, (thi¢t bi si¢u am. thict b plasma v...v. Khi dé cap deén nhing
thi¢t bi ndy can tham khio ¥ kich (r van cta cde nha chuyén mon.
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Chuong 8

TINH TOAN PO CHINH XAC NGUYEN CONG

8.1. Sai s6 tdng céng

Xic dinh sai s& gia cong dé danh gid do chinh xdc cla qui trinh cong
nghé duoc thuc hién d&i v&i cic nguyen cong ¢6 do chinh xdc tir cdp I dén
cap 4 (cap 1 ¢6 do chinh xdc cao nhat). Gia cong chi ti€t ¢6 d6 chinh xac rir
cdp 5 dén cdp 7 wén mdy cat kim loai khong ¢ gi khé khan, do dé khong
can phdi tinh todn do chinh xdc. Khi tinh todn do chinh x4c ciia nguyén cong
can phai dam bao dé sai s& tdng cong khong vugt qud dung sai nguyén cong.

Sai s& tdng cong (hay trudng phan bs cua kich thudc gia cong) khi gia
cong trén mdy duge diéu chinh san trong san xudt l6n 6 thé duge xdc dinh
theo cong thitc sau day:

Ay =4, +JA + Ay +e (115)

O day: AZ - sai s6 gia cong tong cong (Um);
A, - sal 6 do mon dao gay ra (um);
A, - sais6 do cdc y&u t6 ngau nhién gay ra (Lm) nhu: lugng du gia cong

khong déu, do cimg vat liéu khong déu, do ciing viing cua hé théng cong
nghé va sai s¢ hinh ddng cla chi tiét;

A ;- sai s6 diéu chinh mdy (pm);

£ . - sai 50 gd dat phoi (um).

8.2. Xac dinh sai s6 do mén dao gay ra

Trong qud trinh gia cong dao bi mon do ma sdt giita b€ mét dao vdi phoi
va bé mat gia cong. PE danh gid do mon kich thude ngudi ta dua ra khdi
niém do maHn tuwong dai U,

Sai s6 do mon dao gay ra duge tinh theo cdc cong thifc sau day:
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+ Khi gia cong cung mot phia:

Uy
A = i16
™ 1000 (H10)
+ Khi gia cong hai phia:
2.U,d
Ay =—22 117
1000 (i

3 day: U, - do mon tuong d6i clia dao (gm/km);
! — chiéu dai cit (m).

Pai lugng mon twrong ddi cia dung cu cét (chia dao) U dugce xéc dinh theo
céc bang 8.54 va 8.55.

Bang 54. Gid tri U, khi tién tinh ( pm/km )

Vat liéu gia cong
vatliu dao Thép cacbon Tht‘:(;?n:wp Gang xam G::sg _CjO%B
TBOKE 2-4 2-4 - -
T30K4 34 4-6 - -
T15K6 5-7 9-10 - -
T5K10 8 12-13 - -
BK9 - 65 i .
BKS8 , - l 17-25 13-14 -
‘ BKB - “ - 14 _
! BK4 - ‘ 25-30 - -
‘ BK3 - ‘ 9-10 6 16
\ BK2 - ' - 4-26 12
l 1IM-332 | 0,5-1 \ 1-6 - | @
‘. Ghi cht: Thép cachon ¢é gg = 50 +60 KGimm?. |
‘ Khi 3¢ d6 c&t V = 100 +400 m/phat. Thép hop kim c6 Og = 92 + 110 kG/mm?
véi V = 100 <200 m/phut. Gang xam cd HB = 187 2207 vdi V = 50 <150 m/phit.
Gang nhiét luyén c6 HB = 375 +400 Ung véi tign tinh méng. B
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Bang 55. Gid tri mon neong doi cia da mai Uy, ( pm /km }

|
Vatligu
_ 2 | . o,
Chi tiét gia cong | D4 mai J.
Thép 45 14A, 24A 0,03 |‘
Gang nhiét luyén 14A, 24A 0,04 ‘
Hop kim mau | 14A, 24A 0,01 |

Luong mon twong doi khi phay duge xdc dinh theo cong thitc:

100
UOpllay z(l-*_?\}uo (118)

O day: B — bé réng phay (mm).

Luong mon tuong doéi cta dao doa U gy, = 0,005+ 0,008 gm/km.
Chiéu dai cit dugc tinh theo cdc cong thitc sau day:

Khi tién:

j = adl.n (119)
1000.5,

Khi phay bing dao phay mat dau:

[ = L.B.n (120)
1000S,
Khi phay bang dao phay try:
_ z.D.L.n (121)
1000
Khi mai vo tam an dao doc:
= g4 ngn, L (122)
1000.S;
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Khi mai tron ngoai an dao doc:

I gy Link

(123)
1000n S, S,
Khi mai v6 tdm an dao ngang:
- D yn,tnk (124)
1000S, S,
Khi mai phing bing d4 mai dang dia:
I m4ny Btn (125)
1000n, .S, S,
Khi khoan, khoét va doa:
- MLn (126)
10008, )
Khi chuét:
l= L_d (127)
1000 ,

o) day: d - dudng kinh clia bé mat gia cong (mm);
L — chiéu dai gia cong ké ca chiéu dai an dao va thoat dao (mm);

n — s6 chi tiét trong loat dugc gia cong trong khoang thoi gian giita
hai 1an diéu chinh may;

S, -an dao doc clia dao hogc ctia chi tiét (mm/vdng);
B — bé rong phay hoiac mai (mm);

D - dudng kinh dao phay (mm);

D, - dudng kinh d4 mai (mm);

n, - s6 vong quay cla d4 mai (vong/phiit);

n, ~ s& vong quay cha di dan (vong/phit);
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S, — lugng chay dao theo phit {mm/phut);

{ — lugng du gia cong mot phia (mm);

k — hé s6 ra khoi ving hoa lira (k = 1,1+1.3);

n, — 53 vOng quay cia chi tiét gia cong (vong/phit);
S, - an dao ngang trong mot hanh trinh kép (mm);

ny — 6 hanh trinh kép cta ban may trong mot philt;

S, - an dao cha dd mai trong mot hanh trinh kép theo bé rong cla

bé mat gia cong (mm);
I, — chiéu dai phan lam viéc ctia dao chudt (mm).

Chiéu dai cit (quing dudng cat) clia céc phuong phdp gia cong khac
thé duoc xdc dinh theo cong thic:

1 = V‘T()‘n
G day: v - t6c do cét (m/phut);

T, - thoi gian co ban (phit).

chd

11— & chi ti€t trong loat dugc gia cong giifa hai lan diéu chinh mdy.

Bang 56 la lugng mon dao cho phép khi gia cong loat chi tiét.

Béng 56. Gid tri mon dao cho phép khi gia cong loat chi riét (pm)

Kich thuéc gia cOng Lugng mon dao khi gia cdng

|

(mm) Tinh Méng Gia cong mot iéd
<30 15 2 20
30-80 20 3 25
80-180 30 6 30
180-360 40 10 40
360-500 50 15 50
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8.3. X4c dinh sai 58 ngau nhién

Sai s6 ngau nhién A, dugc xdc dinh theo cdc bang 1ir 57 dén 61.

Bang 57. Sui s& ngdu nhién A khi gia cong tren cdc leal mdy tién (M )

Kich

|

Gia cdng trén may tién

Gia cong trén may tién ravonve
va may tién tu dong

thuéc 'I;L-“;;é; | Db ciing vilng clia hé théng cong nghé (KG/mm) J
mm) sooso0 | 800 | 1000 | 600 | 1000- | 1500- J
\ 1000 1500 | 1000 | 1500 | 2500
1048 | 510 37 23 16 w2 | 26 13
1045 | 38 24 17 44 27 14
18-30 | 510 40 26 17 48 20 14
10-15 41 27 18 50 30 15 |
3050 | 5-10 43 29 18 54 32 15 \
1015 | 44 30 19 56 33 16
50-80 | 510 46 32 19 60 35 16
10415 | 47 33 20 62 36 17
80-100 | 5-10 49 35 20 66 38 17

Bang 58. Sai 56 ngdu nhién A, khi gia cong trén mdy mai iron va mdy mat phang( um )

1 Gia cong trén may mai tron \ Gia cong trén may mai phéng J‘
:I:E:c Luc cat \ P& clng viing clia hé thdng céng nghé (kG/mm) _]]
mmy | P& 1 700, | 1200 | 2000 | 4500- | 2500 | 3500
| { 1200 | 2000 | 3000 | 2500 | 3500 | 5500
10-18 - 12 9 8 - \ - -
18-30 - 14 11 8 - - -
30-50 - 16 13 10 - -
50-80 - 18 15 12 - - -
80-120 - 20 17 14 - . -
1-3 5-10 - - - 24 15 12
- 10-15 - - - 23 14 11
3-30 5-10 - - - 19 12 10
| - 10-15 - - 20 13 11
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Bang 59. Sai s¢'ngdut nhién A khi gia cong trén mdy phay va mdy mai vo tam{ um )

’ Gia cdng trén may phay Gia cong frén may mai vo tam
tm:dhc oot |22 cling vitng (kG/mm) Lo o D6 ciing vimg (kG/mm)
(mm) P, (kG) 400- 700- 1000- P, (KG) 2000- 3000- 4000-

700 1000 1500 3000 4000 5000
6-10 5-15 64 46 24 2-6 27 18 9
>15 66 48 26 6-12 28 19 9,5
10-18 5-15 70 52 30 2-6 30 21 10,5
>15 72 54 32 B-12 31 22 11
18-30 5-15 76 58 36 2-6 33 24 12
>15 78 80 38 6-12 34 25 12,5
30-50 5-15 82 64 42 2-6 36 27 13,5
>15 84 66 44 6-12 37 28 14
50-80 5-15 88 70 48 2-6 39 30 15
>15 90 72 50 8-12 40 31 15,5
80-120 | 5-15 94 76 54 2-6 42 33 16,5
i P >15 96 78 56 6-12 43 34 17

Bang 60. Sai 56 ngdu nhién A khi gia cong trén mdy doa 16 hop. Po citng viing
ctig hé thong cong nghé 300-400 kGlmn?’, luc cdt P, 167 1kG

Kich thude doa 10-18 mm 18-30 mm 30-50 mm 50-80 mm
d (mm)
A {pm) 15 16 17 18

Bang 61. Sai 56" ngdu nhién A khi khoan, khoét, doa va chuén( um )

Cac phuang phap gia céng

Budng kinh 16, mm

| 1-3 3-6 6-10 10-18 18-30
Khoan khéng co bac dan hudng 100 120 160 210 270
Khoan ¢é bac dan hudng 90 105 115 130 145
Khoét - - 90 110 130
Doa mét lan - 25 30 35 35
Doa hai lan - 13 14 15 16
Chudt mét 1an 25 30 35 40
Chudt hai lan 13 14 15 16
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8.4. Xac dinh sai sé diéu chinh may
Trong thuc t& ngudi ta diing hai phuong phép diéu chinh may:
- Diéu chinh dong theo chi tiét cit thir.
- Diéu chinh finh theo duGng.
Sai s6 didu chinh dong A, dugc xédc dinh theo cong thic sau:
A=A+ AL+ A (129)
O day: A, - do léch clia tam phan b6 kich thuGc cia cac chi ti€t cit thir so
val tam dung sai (pm );
A, - sai 56 diéu chinh vi trf clia dung cu cét trén mdy (um );
A, - sai 6 do céc chi ti€t cat thir (um ).
Po lech cia tam phan b6 kich thude chia céc chi tit cat thi A, duge xdc

dinh theo céng thirc:
A
. (130)

1

O day: A, - sai s6 ngdu nhién da dugc néu & trén va xéc dinh theo céc

Ey

bang tir 57 + 61.
m — s luong chi tiét cit thir (m = 3+ 5 chi tiét).
Sai s6 didu chinh vi trf clia dung cu cét A, phu thudc vao phuong phip
diéu chinh va dugc xdc dinh theo bang 62.

Bang 62. Sai s& diéu chinh dung cu cdt A, (pm )}

Phuang Mot phia Theo dudng Phuong Mot phia Theo duong
phap diéu kinh phép diéu kinh
chinh chinh
Theo vanh Theo d6ng
chia do hd so cb
{mm} chia d6
(pm)
0,01 5-10 10-20 1 2 4
0,02 10-15 20-30 2 5 10
0,05 15-30 30-60 5 10 20
0,1-0,5 30-70 - 10 15 30
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Sai s6 do A, c6 thé lay bang sai s6 gi6i han cla dung cu do. Dung cu do
dé diéu chinh dong c6 thé dugc chon theo bang 63, con sai s& gidi han khi do

c6 thé chon theo bang 64.

Bang 63. Dung cu do dé diéu chinh dong

r Dung sai gia cong (mm)

Thang chia cta dung cu do ‘

Dung cu do dé didu chinh
| dong (mm)
=05 Thudc cdp 0,1 ‘
0,25-05 Thudc cap 0,05
0,05-0,25 Panme 0,01
0,01-0,05 Poéng hd so 0,01-0,002 ‘
0,005-0,01 Dung cu do quang hoc 0,002-0,001 |

Bang 64. Sai s6 gidi han cila cdc phuong phdp do chiéu dat

Can mau Sai 56 giéi han () (pum )4\
Loai dung cu do Cip Khoang kich thudc (mm)J
Loai | chinh | 4 49 | s0.80 | 300- ]|
Xac 500 Jl
3 0 0,35 0.6 18 |
May do kich thugc dudng kinh ngoai 4 1 04 0.8 3
{ 5 2 07 13 45 \
3 0 - 1,1 -
May do kich thutc dudng kinh trong 4 1 - 1.3 -
5 2 - 1.8 -
3 0 0,5 0.8 18J
4 1 0,6 1 3
May do c6 thang chia 0,001mm
5 2 0.7 1.4 45
6 3 1 2 8
4 1 1 1,4 3,5
May do cd thang chia 0,002mm 5 1.2 1.8 5
6 3 1.4 2,5 8
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Ti€p bang 64
Can méu Sai 58 gidi han (£)(um) |
Loai dung cu do C?’p Khoang kich thudc (mm)
Loai | ehinh |y 15 | s0.80 | 300-
Xac 500
5 2 - 2 2,5 5
May do co thang chia 0,005mm
6 3 2,2 3 8.5
B6ng hd so co thang chia 0,001mm:
Céap chinh xac 0 6 3 10 10 13
Cap chinh xac 1 6 3 15 15 16
Cap chinh xac 2 6 3 20 20 22
Bang hd so dé kiém tra kich thudc trong 6 3 16 17 20
Panme ¢ép chinh xac 0 - - 45 6 15
Panme ¢4p chinh xac 1 - - 7 9 25
Panme cdp chinh xac 2 - - 12 14 35
Thudce do trong cép chinh xac 1 - - - 18 35
Thude do trong cdp chinh xac 2 - - - 20 45
Thude cap cé thang chia 0,02 do kich - - 40 45 70
thudc ngoai
Thudc cap ¢6 thang chia 0,02 do kich ) ) ) 60 90
thudc trong
Thudc cap c6 thang chia 8,05 do kich - - 80 80 110
thudc ngoai
Thudc cap cb thang chia 0,05 do kich ) ) ) 130 150
thudc trong
Thudc cap c6 thang chia 0,1 do kich - - 150 160 230
thudc ngoai
Thudc cap cb thang chia 0,1 do kich ) A ) 230 200
thuée trong
Ghi chu; d8 xac dinh sai s6 A, can nhan s8 higu trong bang vdi 2
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Sai 5@ diéu chinh tinh A, theo dudng dugc tinh theo cong thic:

A, = A, + A (131)
O day: A, - sai s6 do sai s6 ché tao va gd dat dudng gay ra (um );
A, - sal 80 gd dat dung cu theo dudng (pum ).
Sai s8 A, dugc tinh theo cong thic:
A, =A, +4A,
O day: A, - sai 8 ché tao dudng (um );
A, - sai s0 ga dat dudng (pm ).
Sai 6 A, =10 +20 pm vasaiso A;=10 +20 um.

Sai s6 gd dit dung cu theo dudng A, phu thudc vao phuong phép gd dat
va dugce xdce dinh theo bang 65.

Bang 65. Sai 56’ ga dat dung cu theo dudng A (pm)

Phudgng phap ga dat dung cu Theo mét Theo dudng
phia kinh
Kep dao béng vit sau khi cham vao dudng 100-130 200-260
Pua dao cham tryc tiép vao dudng 20-30 40-60
Dao va dudng c6 khe hé nhd cin bing gidy 10-20 20-40 |
Dao va dudng cé khe hd nhd can thép 7-10 14-20
Dao va dudng cd khe hd nha déng hé so 5-15 10-30

Khi ding dung cu cét dinh kich thudc (dao khoan, dao khoét, doa doa, dac
chuét, dao phay ranh, v.v) sai s6 diéu chinh tinh A duge tinh theo cong thifc:

A, =K, + A, (133)

3 day: A, - sai 56 ché tao dung cu, sai s6 nay bang dung sai ché tao chiing
theo kich thude va duge xac dinh theo bang 66 (um ),

A, - sai s6 g dat dung cu duge xdc dinh theo bang 67 (um ). Sai

s& A, chi duge tinh cho trudng hop dung cu duge kep cimg

trén may. Trong truong hop dung dao tu lua (dao doa tu lua,
dao chuét v.v) thi A,=0.
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Bang 66. Sai 56 ché'tao dung cu dinh kich thitoe Agdé gia cong 16 (dung sal duong
kinh dung cu theo pm )

.r
| Busng || Dac khoan Dao doa dé gia céng 16 Dao chudt dé gia |
‘ kinh ‘ rudt ga theo cac cdp chinh xac | ©dng 16 theo cac cép
l danh L chinh xac
i ———1— Dao
ﬂngzlan | P56 | B0 | knoet ‘
cdadung | i | chinh
cu (mm) ‘ . ) 2 2a 3 2 2a 3
Xac Xac
|1 cao thap
| ]
36 - ‘ 18 30 - 4 5 8 . - -
6-10 \ 2 | 38 . 4 6 9 . - . \
10-18 ‘ 21 | 43 35 5 8 1 5 8 10 ‘
18-30 | 33 | 52 45 6 9 13 5 8 | 10 I
20-50 | 39 62 50 7 11 16 8 10 | 10 “
50-80 \ 46 74 60 8 13 19 8 10 | 16 |
80-120 | - 70 o | 15 | 22 | 10 | 16 | 20
120-160 \ : . - - - - 10 16 | 20 |

Bang 67. Sai s gd cdt dung cu dinh kich thwdc A, {pm )

|

’7 Bugng kinh hoac bé rong chi tiét (mm) J
Dung cu cét )

1-3 3-6 6-10 10-18 >18 J

Dao khoan 40 40 50 50 60 |

Dao khoét 30 30 40 40 50 \

‘Dac phay dia 40 50 60 70 70 J‘

Trong trudng hop khong xdc dinh duge céc thanh phén clia sai s¢ dicu
chinh thi c6 thé chon sai s6 diéu chinh trung binh cho phép (bang 68) lam
téng sai s6 diéu chinh may.
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Trong bang 68 cdc gid tri nho duge chon khi gia cong cdc phoi co dv
chinh xdc twong d6i cao, con cdc gid tri 16n duge chon cho trudng hop «ia
cong cac phoi c6 do chinh xdc thap.

Bang 68. Sai s¢ diéu chinh trung binh che phép [A] dnng cho dunyg cut cdt 6 hudi (um )

[ Khodang kich B4c tinh gia cong |
thude (mm) Thé Tinh Siéu tinh C&t mot 14n
<30 40-100 10 5 20
30-80 60-150 20 6 25
80-180 80-200 30 7 30
180-360 100-250 40 8 40
360-500 120-300 50 10 50

8.5. Xac dinh sai sd ga dit chi tiét

Sai s6 g4 dat chi tiét dugc xéc dinh theo cong thic (60) ¢ chuong 5. Tuy

nhién, dé don gian héa qua trinh tinh todn c6 thé chon sai s6 gd dat

£y= 3 +l 5 (& day 812 dung sai ciia kich thude gia cong) hodc néu bo

qua sai s6 cta d6 gd thi sai s6 gd dat £ ,¢6 thé tinh theo cong thiic:

R ] 2
€™ &+ &

O day: €, - sai s6 chudn (um ),

(134)

€, - sai s6 kep chat (pm ) duge xéc dinh theo céc bang 21, 22, 23
va 24 (xem chuong 4).

8.6. Mot s6 vi du tinh sai s8 gia cong tdng cong

Vidu 1.

Xiac dinh do6 chinh xac khi tién truc @ 60+0,12 ¢6 chi€u dai 100 mm trén
mdy tién, s6 lugng chi tiét 1a 40. Vat liéu chi tiét 1a thép 45. Diéu kién gia
cong: do cimg vimg clia mdy 1000kG/mm, dao hop kim cing T30K4, luong
du gia cong 0,5 mm (lugng du mot phia), luong chay dao la 0,1 mm/ vong,
fuc cit P, = 6 kG, diéu chinh mdy theo chi tiét ciit thir (diéu chinh dong),
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kiém tra dudng kinh cia chi tiét bang panme ¢6 do chinh xdc cap 1. diéu
chinh kich thudc gia cong (khi di€u chinh mdy) nhd vanh chia do clia may ¢6
thang chia 0,05Smm, chi tiét duoc ga trén hai miil tam, chiéu dii gia cong c6
tinh ¢4 chiéu dai 4n dao va chiéu dai thodt dao 1a L =110 mm.

Bai gidi:
Sai s§ gia cong tong cong dugc Xic dinh theo cong thire:

2 2 2
Ay = A, +,/An + Ay + &g

1. Sai s6 do modn dao gay ra A
2, 238290
™7 1000 1000
G day: { — quang dudng cat:
_ zdLn _ 3.14.60.110.40 —$290m
1000S, 10000
Po mon tuong doi cha dao dugc xdc dinh theo bang 54
U,=3pm.

=50 um

2. Sai s6 ngiu nhién déi véi kich thude @60 khi do cling viing cia
mdy 1000kG/mm va luc cit P, = 6 kG duge xdc dinh theo bing 58:
A, =30 um.

3. Sai s6 diéu chinh may
A= B + 8+ &, =143 +40° +187 =46 pm

3 day: A, - duoc xdc dinh theo cong thic (130): .
-33
J5

= 40 pm, cdn theo bang 64 ta c

A= =-—==14,3 pm

All
Jm
Theo bang 62 ta o6 A,
A,=92=18 um.
4. Khi gd chi ti€t trén hai mai tam thi sai s6 ga dat £ ,=0.
Vay sai s6 gia cong tong cong fa:

Ay =50++/327 +46” =106 um

Né&u so sanh véi dung sai cha kich thude (§=0,12= 120 um ) thi ta thay
trong trudng hop nay, o chinh xéc gia cong duge dam bao bdi vi Ay <&
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Vidu2.

Xdc dinh do chinh xdc khi phay mat phing dat kich thudce 50.,, bang dao
phay mat diu. S chi tiét 1a 70, vat liéu chi tiét 1a thép 45. Chiéu dai phay c6
tinh ¢ chiéu dai 4n dao va thoat dao L = 150 mm, bé rong phay B = 80 mm.
Diéu kién gia cong: d¢ cling vimg cia mady la 1500 kG/mm, dao phay dugc
lap manh hop kim cing T15K6, lugng dur gia cong la lmm, tuong chay dao
1a0 2mm/\'0ng luc cat P, = 15,6 kG, kich thude duoe diéu chinh nhe do g4,
chi tiét gia cong duoc gé trén céc phién ty (bé mit chudn di qua gia cong),
do gd ding c¢o ciu kep khi nén, chuin dinh vi va chuin do ludng triing nhau.

Bai giai:
Sai 6 gia cong tong cong dugc tinh theo cong thic:
Ay =By + (8 + 85 + &,
I. Sai s6 do mdn dao gayra A

s, = Vol 11254200 un
1000 1000

O day: quang dudng cat | khi gia cong chi tiét duge xdc dinh nhu sau:

_ LBn _ 150.80.70
10005, ~ 1000.0,2

=4200m

Lugng mon tuong doi Uy, clia rang dao phay:

B2

Theo bang 54 tacé6 Uy =5 um,

2. Sai s6 ngau nhién A, khi gia cong kich thudc 50, do elng vimg cﬁa
mdy la 1500 kG/mm va lyc cit P, = 15 kG duge x4c dinh theo bang 59:
A, =44 um .

3.8ai 50 di¢u chinh mdy A
By=~A +0 + A
J day: A, - d¢ chinh xdc cla ¢if so dao (A, =10 pm );
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A, - gi6i han cta kich thuéc gia cong theo hé 16 (tir 6 dén 10 pm ).
O day tachon A, =6 um.

As- sal s6 gd dat dung cu cat dugc xdc dinh theo bang 65
(Ay=7 um).

Nhu vay: -
Ay=N10*+62+7% =13,6 um
4. Sai s6 gd dat chi tiét ¢
£ =€ T &

Trong trudng hop nay chudn dinh vi tring véi chudn do ludmg do d6:
&, = 0. Sai s0 kep chat g, dugc xéc dinh theo bang 24 (g, =60 pm ).

Do d6, sai s6 gia cong tdng cong Ay sé la:

Ay =47 +/44% +13,6> +60° =123 pm

Vi Ay> 8(123 > 100 um ) cho nén d¢ chinh xdc clia nguyén cong khong
dam bio. D€ dam béo do chinh xdc gia cong c6 thé giam s6 chi tiét trong
loat n wr 70 xuéng 35 chi ti€t, ¢6 nghia 1a sau khi gia cong xong 35 chi tiét
cdn phai diéu chinh lai dao phay. Khi d6 A, =23 pm, con Ay =100 um,
nhu vay do chinh xdc gia cong dugc dam bao.

Vidu3.

Xéc dinh d9 chinh xdc khi mai truc bac c¢6 dudng kinh ®40_,,,, chidu
dai 30 mm trén mdy mai tron ngodi v64i s6 chi tiét n = 100 chi tiét. Vat lidu
chi ti€1 1a thép 45, luong du gia cong t = 0,1 mm. Diéu kién gia cong: do
ciing vimg cla mdy mai: 2000 + 3000 kG/mm, d4 mai c6 k¥ hiéu 24A véi
dudng kinh ®250mm, luong chay dao ngang S, = 0,004 mm/vong, s6 vong
quay cua dd 3000 vong /phiit, s8 vong quay cla chi tiét n_ = 200 vong/phiit,
diéu chinh mdy theo chi tiét cit thir (diéu chinh dong), dung cu do 6 thang
chia 12 0,001 mm véi cip chinh x4c 1, dé diéu chinh mdy cr cung vanh chia
d0 c¢ thang chia 0,001, chi ti€t duge g4 trén hai miii tan,

Bai giai:
1. Sai s6 do mon dao gay ra A :
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_2.Uy 1 _2.0,03.38268 _ )

tn > HITI
1000 1000
G day: quang dudng cat khi gia cong loat chi tiét | bang:
_ ﬂ.Dd.nd.t.ﬂ.K
~ 10008,

i (D, - dudng kinh d4; n, - s6 vdng quay cua dd; t - lugng du gia cong; n —
0 chi tiét trong loat; K — hé s6; n, — s& vong quay cua chi tiét; S, — luong an
dao ngang).

= 3,14.250.3000.0,1.100.1,3

=38268m
1000.200.0,004

Theo bang 55 ta ¢6 do mdn twong d6i cta da mai U, = 0,03 pm /km.

2. Sai 0 ngéu nhién cia kich thuéc @40 va dd citng viing cia may
16n hon 2000 kG/mm duge xdc dinh theo bang 57: A, =10 um .

3. Sai 6 di€u chinhmdy A, :

Ay=yR + A+ A =52 4107 +12° =113 um

& day: do lech cha tam phan bs A, khi s6 chi 1iét cit thid m = 5:
A, 10

A= —\/_—r;; = -—\/—g =5 um.

Theo bang 62 ta ¢6 A=10vatheo bang 64tacé A, =0,6.2=1,2 um
4. Sai s6 g4 dat chi ti€t g, = 0( chi ti€t duge gd trén hai mili tam).

Nhu viy, sai s6 gia cong téng cong Ay :

Ag =23+4107 +113% =173 um
Ta thdy Ay =8, do d6 d6 chinh x4c gia cong dugng dam bao.
Vidud.

X4c dinh do chinh xac khi doa 16 ®20**”*" bang dao doa thép gié P18. S6
chi 1ié1 trong loat n = 65, vat liéu chi ti€t 1a thép 45, chiéu dai gia cong L =
25 mm.

Diédu kién gia cong: lugng chay dao doc S, = 0,8 mm/vong, dao duoc kep
wr lua,
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Bui gidi:
Sai s6 gia cong tong cong A dugc tinh theo cong thifc:

A=A + A, + Ay tEq4

I. Sai s6 do mon dao gayra A :
_Ugd 8127
™ 1000 1000
z.DLn 3,14.20.25.65
= = =127m
1000S, 1000.0,8
va do mon tuvong d6i U,= 8 um /km.

O day: /

2. Sai s6 ngau nhién dgi v6i doa hai 1lan ®20duoc x4c dinh theo
bang 611a A, =16 um-.

3. Sai 56 diéu chinh mdy A, ;
A=y &+ 8 =62 +0? = 6 um

G day: A,- sai s6 ch€ tao dung cu dugc xdc dinh theo bing 66
(A6 = 6 p’m )1 I

A, - sai 6 gd dat dung cu (A, = 0 vi dao duoc kep ty lua).
4. Sai s6 g dat chi ti€t £ ,= 0(doa tu lya cho nén £€,=0)
Nhu vay, sai s6 gia cong 16ng cong L

As =1+v16> +6% =18 pm

Néu so sanh Ay véi dung sai nguyén cong & = 0,023mm =23 pm ta thay
nguyén cong dam bao do chinh xéc an toan (A, <3).

8.7. Phan tich 45 chinh xé&c va dd &n dinh clia nguyén céng
8.7.1. X4c dinh cdc thong s6 chia quy fuat phan bo thire nghiém

Khi gia cong co phan i6n cdc thong s6 cha chét lugng phau b6 theo quy
luat chudn (qui luat Gauss) va qui luat léch tam (hay qui luat Maxvel).

Ham vi phan cta qui luat phan b6 chuan ( qui luat Gauss) ¢6 dang:
( 1 _..(.x'_g)3
X)= e 135)
v ) o227 (
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O day: o - sai léch binh phuong trung binh cta dai lugng ngau nhién x tx
X,

Qui luat Gauss 1a qui luat hai thong s6.
X - gid tri trung binh ciia dai luong ngau nhién x.
Qui luat phan bd l&ch tam 12 qui luat luon Juon duong.

Trong trudng hop nay dai lugng ngiu nhién R la téng hinh hgc cla hai dai
luong (X.y) thudc qui ludt léch tam hodc ba dai luong ngdu nhién (X, y, 2)
thuoc qui luat Gauss.

Céan nhd ring cdc thong s phan bo theo qui luat Gauss la kich thudc
chiéu dai, dudmg kinh, chiéu cao, do nhdm bé mat gia cong, v.v, con céc
thong s& phan bd theo qui luat [éch tam fa sai s6 hinh ddng hinh hoc, sai s
vi tri tuong quan ( do ddo hudng kinh, do ddo mat ddu, do song song, dd
vudng goc, V.v).

Ham s6 phan b6 cha dai lugng ngdu nhién R thudc qui luat 1éch tam 6
dang:

N

F(R)=1-e (136)

=

O day: o - sai léch binh phuong trung binh cha cdc gia tri X va y ¢6 cung
phan bd: 6 =0, =0,.

Qui luat lech tam 13 qui luat mot thong so, vi vay dé tinh gid tri ngau
‘nhién R chi can bigt mot thong s6 ¢ ¢6 lién quan véi R va o theo cic biéu
thire sau:

(137)

g =c1)2—g (138)

¢ day: R - gid trj trung binh cia dai lugng ngau nhién R;

St

o, - sai léch binh phuong trung binh clia R t R .
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Trong qud trinh nghién cu do chinh xdc gia cong bing thuc nghi¢m cin
dua ra via thuyét vé qui ludt phan bé, sau dé 1mg dung phuong phép todn
théng ké dé khang dinh tinh ding dan clia gia thuy€t dua ra.

Pé xdc dinh duoc qui tuat phan bd va cdc thong s clia qui luat thi cin
kiém tra loat 1dn chi tiét dugc gia cong trén may da diéu chinh san. Can nhd
ring, s6 lugng chi tiét trong loat dugc kiém tra cing lén thi do chinh xdc va
do tin cay cua phuong phdp nghién citu cang cao.

Céc thong sé ciia qui luat duge xdc dinh theo cc cong thic sau day:

Gi4 tri trung binh x:

Xy, +h MY (139)

2m,

néu két qua do dugc ghi theo gid tri tuyét déi va theo cong thic:

§=x0+y0+h%¥ (140)
1

Khi két qua do duge xédc dinh tir goc tinh toan x,,
Sai léch binh phuong trung binh S:
S'_-h\]ij(y’i)z _(Zmy‘i ]~ (141)
Z m, Zmi

O day: h — kXhodng chia (mm), vi dy, tir 50 d&n 55 thi khoang chia h = 5;

m — tan s6 trong khodng chia.

y, — diém giita cha khoang chia (vi du: 50 ; L y, =52,5);

y, — goc tinh todn méi ma tir d6 thudng chon diém giita cha khoang
chia nao ¢4 tén sS cao nhat.

Pai luong y', 1a s& thif ty ctia cdc khoang chia tinh tit O dén phia 16n véi
dau (+) va tir O dén phia nho véi dau (-). S6 y',= 0 img véi khodng chia ma
diém giita duge chon 13 goc tinh todn y,.

Vidul.

Két qua do kich thuée 16 ®9070¢:; clia may ¢ cdu true ciia mdy kéo
(hinh 35) dugc ghi va duge tinh todn trong bang 69. Gia sir rang kich thudc
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phan ba theo qui luat chudn. Sau khi doa tinh can kiém tra 120 chi tiét. Sai s6
ctia kich thuée duge tinh tir kich thuée danh nghia X, = 90 mm, ¢6 nghia la
chi tinh sai s6 so véi kich thuéc danh nghia.

o
<
&
£
©
Lo ]
(8]
et — - — P \o
90-068 -
S§> T 180-80/ & P §
N w13 Y :
o i e ©
—we NE =
%r-‘ &) N & E
\\ @
4N\ B ey ]
. 08%, 5 £
3 TN \/ R T

? = %

N =

\ _/\ T Tr
" b3
/ S

o

o

;; ‘ Q
8% tgé,
A e e dle
'—A.?}'/I’ﬁ’jy)———

e oo
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Bang 6% . 1« ni win s6 thuc nghiém va mémen phédn b ciia qui Tudr Gauss

:Chroang CZZn Tén s6 m; Yi | Y m;y", M (yli )2
1 2 3 | .4 5 6 7

57 | -54 . 1 555 |5 -5 25

54 | -51 - 1 525 | -4 -4 16

-51 -48 :“: 5 -49,5 3 -15 45

48 | -45 ]Z(j 12 | 465 |-2 24 48

X X" |3 |ws | a 31 31
42 | -39 X1 XX s {405 o 0 0

1
BN
(6]

|
i
N

39 |36 Xl X 20 |a375 |1 20 |20
36 | -33 ] o |-35 2 18 |36
33 |30 i 7 |85 |3 |2 63
30 |27 o |-285 |4 0 0
27 | -24 ’ 1 255 |5 5 25
Téng - Cot20| - |- s 1309

Khi kiém tra §20 chi tiét ta ¢6 sai s& gidi han X, = -25 pmvi X, = -
57um, tir d6 khoang phan tdn R = 57 - 25 = 32 pm . S6 lugng Khoang chia
duoc chon 1 11 véi gid tri cha mdi khoang chia h = 3 um . Cic khoang chia
¢6 thé dugc viét theo Kich thude hodc chi theo sai s6 tinh tir kich thude danh
nghia (3 bang 69 chi ghi sai s6 tinh tir kich thuéc danh nghia). G cot thi 2 -
(bang 69) ta tinh s& lugng chi tiél ¢4 sai s6 nam trong timg khoang chia va
tdng s6 chi 1iét ¢6 cling sai s& trong ting khoang chia dugc ghi vao ¢ot s6 3
clia bang 69. Day chinh la tan s6 m,

Ta chon y, = 40,5 {diém giita cha khoang chia ¢é m, 16n nhat). Cot s6 4
(bang 69) 1A diém giifa cla céc khoang chia. Cot & 5 ta lam nhu sau: tai y, =
40,5 ta chon y', =0, tir O theo chiéu tang ta dat cdc s6 1, 2, 3, 4, 5, con theo
chiéu gidm ta dat -1, -2, -4, va -5. Cot s6 6 (bang 69) la tich ciia m;.y";, con
cot 56 7 1a m,-(y']-)z. G cudi cac cot 3, 6, 7 ta ¢6 tdng cdc thong s6 m;, m,.y',
vam, (y', )2 .
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Ta xac dinh cdc thong s6 X (gid tri trung binh) vi s (sai léch binh phuong
trung binh) theo cac cong thic (140) va (141):

X =90- 00405+0003Fl§—'89959mm
s = 0,003 @—[ ]5) = 0,0048 mm
120 120

Dua theo s6 lugng cha bang 69 ta dung dudng cong phan bd thuc nghiém
(duong gap khic trén hinh 36). Ta thay hinh ddng dudng cong phan bd thuc
nghiém I giong nhu dudng cong phan bé chuén, tuy nhién cdn phai tinh todn
vit xay dung dudng cong 1y thuyét thi méi cé thé rit ra két luan chinh xdc vé
gia thuyét nay. Phan néi dung nay s& dugc trinh bay ¢ muc 8.7.2.

m T - . E """" B o e A

VA ek o . ( 97 I T S I DA e o]

811
h

20f -t

a Lo .
P Bh - E R TG kP -39 96 33 a0 -07 @

Hinh 36. Cac dudng cong phan bé chuan
1- dudng cong thuc nghiém; 2- dudng cong ly thuyét.
Vidu 2. '

Ciing tuong ty nhu vi du 1, ta kiém tra do déng tam ctia hai 16 ®72va ®90
(xem hinh 35). Gia str ring do dong tam cia hai 16 phan b6 theo qui luat léch
tam. Vi vay, khi xdc dinh t4n s6 va tinh todn céc thong s¢ cla qui ll.ldl khong cén
phdi tinh todn momen bac 2 ma chi cn tinh gid tri trung binh x~R, sau dé
theo céc cong thitc (137) va (138) dé xdc dinh cdc sai léch blnh phuong trung
binh. Nhung trudc hét ta dp dung cong thie (139) dé xéc dinh x ~ R
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> m

3 ¥
X=v.+he—"v
o xm,

Trong qud trinh kiém tra do déng tam ca hai 16 ta lap bang va cling tim
cac thong s6 tuong ty nhu vi du 1, két qud cho ta: y, = 0,0125 (khoang chia
¢6 tin s6 cao nhaty; h = 0,005 (gid tri khoang chia), > m;y', =45va
S m, =120 (Y m, 1a s8 chi ti€t dugc kiém tra).

Nhu vay ta cé:

x=R =0,0125+0,00515—= 0,0144 mm
120
Do d6:
o= 20144 —0,0115mm
n
y)

o, =0,01 15,/2—% =0,0075 mm

Khi dung dudng cong thyc nghiém ta thdy hinh ddng cla né giong dudng
cong ciia qui luat léch tam (hinh 37). Tuy nhién, dé kiém tra gid thuyét nay
cn tinh todn mot s& thong s8 va xay dumg dudng cong 1y thuyét, déng thdi so
sanh hai dudng cong (I thuyét va thyc nghiém) trén co s& chi tiéu trong quan.

I/ St A S (- R RS A

J& : :l ) o P-4
s Mo 0 25 48 35 40 X

Hinh 37. Cac dudng cong phan b8 theo qui luat iéch tam
1- dudng cong thuc nghiém; 2- dudng cong ly thuyét
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8.7.2. So sanh duong cong thuc nghiém véi dudng cong 1y thuyét cua qui
luat Gauss (qui luat chuan)

Khi so sénh dudng cong thuc nghiém véi dudng cong 1y thuyét ta gia sur
ring cac thong s6 cha dudng cong thuc nghiém cha nhém nho chi ti€t (ma ta
ding lam thuc nghigm). xva s gan bing céc thong s6 clia dudng cong thuc
nghiém ciia loat 16n chi tiét, c6 nghia la x = xov2 s~ 0. & day Xovd o 1A
gi tri rung binh vi sai lgch binh phuong trung binh cta loat 16n chi tiét.

Xay dung dudng cong phan b6 1y thuyét theo qui luat chudn cé thé duge
thuc hién nhd céc gi tri bang cua ham Laplac @{t}. Trong trudng hop nay
d6i véi mdi Khoang chia can tinh gid tri t theo cong thic:

t:xmax_x (142)
S

3 day: X, — gié tri trén clha khoang chia.
Sau d6 d6i véi mbi khoang chia cén xdc dinh ham (D(t) theo bang 26 (phu
luc). Ham tich phan F(x) dugc xéc dinh qua ham @(t) theo cong thic:

F(x) =0,5 + (1) (143)
Theo gi4 i F(x) ta tinh tdn s 1y thuy€t m'; nhu sau:
m',=[F ()~ (x)h (144)

O day: n — s6 chi tiét duoc kiém tra.
Pé tinh tin s6 1y thuyét ta lap bang 70.

Bang 70. Tinh tin s6'Iy thuyét cia qui ludt chudn

Khoang chia ‘ . o, (t) F, (t) ' m’; (lam
Tu dén ' ron)
57 54 2,71 -0,496 0,004 0,48 0
54 -51 -2,08 -0,481 0019 | . 18 2
-51 ‘ -48 -1,46 -0,428 0,072 6.3 6
48 45 -0,83 -0,296 0,204 15,8 16
-45 -42 -0,21 0,083 0,417 25,6 26
42 | -39 0,42 0,163 0,663 29,5 29
-39 -36 1,04 0,351 0,851 22,6 23
-36 -33 1,67 0,453 0,953 12,2 12
33 I 2.29 0,489 0,989 55 5
-30 | 27 2,92 0,498 0,998 1,1 1
27 | 24 3,54 0,500 1,000 0,2 0
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Trong vi du tinh todn trén day ta diing két qua kiém tra kich thudc & vi du
L (theo bang 69), boi vi phan b6 thyc nghiém gin giéng v6i qui luat chudn.
Cic thong s6 coa qui ludt ¢6 gia tri nhu sau: sai s6 trung binh 90 — 89,959 =
41 pm (89,959 1a gid tri kich thuée trung binh da duge xdc dinh trong vi du
1) va sai I¢ch binh phuong trung binh s = 4,8 um .

Trong bang 70 gid tri m', dugc tinh nhir sau:

Dong ddu tién:m'; = F,(x).n = 0,004 x 120 = 0,48( & day n = 120 [2 6 chi
tiét dugc kiém tra).

Dong thi hai: m', = (F, (x) = F,(x)).120 = (0,019 — 0,004 1120 = 0,18

Dong tha 3:

m'; = (Fy(x) - F,(x).120) = (0,072 - 0,019.(120)) = 6,3
ctr nhu vay ¢6 thé tinh dugc tat ca cdc gid tri m',.

Sau khi c6 m’; ta lam tron va duge m', 1y thuyét (cot cudi cling). Dua theo
m' ly thuyét ta xay dung dudng cong ly thuyét va thuc nghiém (xem hinh
36). Ta thay hai duong cong (ly thuyét va thuc nghiém) tring nhau. Tuy
nhién, dé khang dinh gid thuyét dua ra cin diing céc chi tiéu tuong quan
Kolmégrop hodc Pirson. Chi tiéu Pirson ¥’ duge xdc dinh theo cong thitc:

X2=Z”:(mi_m‘l)u (145)

t
=1 m

i
0 day: n — 50 14n 6 dua ra so sdnh (thudng 13 s6 khoang chia hoic nho
hon);

m; — tan s6 thye nghiém ctia khodng chia thit i;
m', - tan s6 ly thuyét cua khoang chia thit i.
Tinh gid tri %* dwdc trinh bay trong bang 71 va sé liéu duge 1dy tir vidu 1
(bang 69 va 70).

MJ4i tan s6 trong Khoang chia phai 16n hon hodc bing 5. Vi vay, cic
khoang chia ¢6 tan s6 < 5 can ghép vdi tin s& chia khoang chia bén canh. Sau
dé can xdc dinh s6 bac tr do K:

K=n-p-1 (146)
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0 day: n — s& lugng tan s6 dura ra so sanh;
P — s thong s6 cla qui luat phan b6 (qui luat phan b chudn: p = 2,
con qui ludt phan bo léch tam ¢é p = 1).

Bang 71. Tink chi tidu y*

3 i 2 2
Khoang chia m m - (m, -m') (m, - ’m',-)
Tu Dén m;
-57 -54 l 0
-54 -51 147 248 -1 1 0,12
-51 -48 S 6
-48 -45 12 16
-45 -42 31 26 -4 16 1,00
-42 -39 33 29 5 25 0.96
-39 -36 26 23 4 16 0,55
-36 -33 9 12 3 9 0,39
-33 -30 7 5 -3 9 0,75
-30 27 0:8 16
27 24 ] 0 2 4 0,67

Téng y° = 4,44

Gia thuyet vé qui luat phan b6 chuan duoc khing dinh néu
Hin < Hring (2K) (147)
o) day: o - muc ¢6 nghia (o = 0,05) hoac xdc suat an toin:
K — 6 bic tr do duge xdc dinh theo cong thic (146).
%iin - hi tieu x” duge x4c dinh theo s6 ligu thue nghiém;
ving - Chi tiéu y” duge tinh theo bang 28 (phu luc).

Theo vi dy & trén ta c6: n = 7; p = 2; K = 4. Theo bang 28 (phu luc) ta ¢c6
Kuing (0.05:4) = 9.5 Nhw vay: g, < 2iine (4,44 <9,5), 6 nghia 12 gia
thuy€t vé qui luat phan bo chuén dugc chap nhan.
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Ngoai chi tieu x* ¢6 thé ding chi tieu Romanovxky... d& ddnh gid qui
luat phan ba. Khi sit dung chi tiéu Téy can xdc dinh théng s6 A:
1 |-K
A=l 7 (148)
V2K
Neu A < 3 thi gia thuyét duoc chdp nhan, con ndu A > 3 thi gia thuyét
khéng duge chap nhan. .
Trong vi du cla chiing ta:
4444
2,4
V1 vay gia thuyet clia chiing ta vé qui luat phan b6 chudn Ia diing.
Trong trudng hop n€u gia thuyét vé qui luat phan b6 chudn khong duoc

chdp nhén thi can kiém tra gia thuyet vé qui luat phan bé lech tam hodc mot
qui ludt nao do.

A =0,16<3

8.7.3. So sinh duimg cong thuc nghi¢m véi dudmg cong ly thuyét cia qui
luat phan bg léch tam

Khi so sanh hai dudng cong phén b6 thuc nghiem va ly thuyét cta qui luat
phan b6 lech tam ta cho ring X~ R v sa o (cic théng s6 nay da duge dé
cap dén ¢ tren). DE tinh todn cdc tin s6 ly thuyét ta lap bang 72. Béng 72
duge xdy dung tir két qua ctia vi du 2 (xdc dinh qui luat phan bs ciia do dong
tam giifa hai 16 ®72vh ©90).

Béng 72. Tink idn s6'1y thuyét ciia qui ludt phan bo léch iam

Khoang chia R F(R) m’, m’, ]
Tu Bén o T
0,000 0,005 0,43 0,088 0,088 11
0,005 0,010 0,87 0,309 0,221 27
0,010 0,015 1,30 0,570 0,261 31
0,015 0,020 1,74 0,780 0.210 25
0,020 0,025 2,18 0,907 0,127 15
0,025 0,030 2,61 0,967 0,060 7
0,030 0,035 3.05 0,990 0,023 3
0,035 0,040 3,48 0,998 0,008 1
0,040 0,045 3,92 0,999 0,001 0
Téng 120
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Khi tinh todn cot thit 2 (gid tri —% ) 1a chon gid tri trén ctia khoang chia
a

(vi du: & hang thd nhat chon 0,005, & hang thi 2 chon 0,010, v.v.). Theo két
qua cta vi du 2 ta ¢6 gid ri o =0,0115mm. Cic gid tri F(R) duge xéc dinh

theo gid trj R (bang 27 & phan phu luc). Gid tri F(R) duoc 14y dén ba chir
c

$6 sau du phay.
DE tinh cdc gid i “ta ldy gid wi sau F(R) trir di gid trj trudc d6 .
n
(R)”Riéng gid tri & hang dau tién thi chon diing bang gi4 tri F; (R) & hang
dau. Vi dy, dé tinh dong thit hai mi 0.309-0,088 = 0,221 ,d€ tinh dong thu
n

ba i < 0,57 - 0,309 = 0,261 v.v.
n

Cot cudi cling (m'; ) duge x4c dinh bing cdch nhan cOt thit 4 v&in = 120
(cot thit 4 cho biét gid tri ),
n

Sau khi c6 tan s6 1y thuyét (m',) ta xay dung duong cong 1y thuyét (xem
hinh 37). Néu nhin bé ngoai ta thay hai dudng cong (ly thuyét va thuc
nghiém) giéng nhau. Tuy nhién, dé khéng dinh gid thuyét vé dudng cong
phan bg léch tam ta phéi xdc dinh chi tiéu x*. Tinh x? ciing dugc tién hanh
twong tu nhu tinh 2 d6i véi qui luat chudn. Trong trudng Hcfp clia chiing ta
(d6i v6i qui luat lech tam) 32 = 3,73.

Nhur di n6i & trén, qui Juat léch tam I qui luat mot thong $6, do dé p = 1.
V&i 5% mic ¢6 nghia va K = n-p-1 = 5-1-1=3 (n ta s tdn s6 dua ra so sanh,
khi tinh %' 1@ ¢ n = 5). Theo bang 28 (phu luc)
Toing (0.05vaK) =z (0,05va3)="78. Vi gi4 trj tinh cia %° nhé hon gid
tri cua xﬁénghay( 3,73< 7,8) nén gia thuyét vé qui luat phan bs léch tam la
chap nhan dugc.

Néu tinh chi tituRomanovxkyA ta c6:

=03<3
2K 2.3

A=|x‘ K| _373-3
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Do dé két luan cia chiing ta vé qui luat phan b6 léch tam cing tuong ty
nhu khi tinh % *.

8.7.4. Xac dinh hé s6 do chinh xac cta nguyén cong

He s& do chinh xdc cua nguyén cong K dugc xéc dinh theo cong thic:
K,=— (149)

& day: o - sai léch binh phuong trung binh;

& - dung sai cia nguyén cong.

$ vi du 1 hé s6 do chinh xdc K, béng:

= 0,0048 0137
0,035
O vi du 2 hé s6 do chinh xdc K, bang:
K, =290 _g)s.
0,05

Hé s6 do chinh xic K, cang nhé thi nguyén cong ¢6 d6 chinh xac cang
cao.
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Chuwong 9

VIET THUYET MINH VA CHUAN Bl BAO VR

9.1. Viét thuyét minh dd an

Viét thuyét minh d6 an phai tuan theo nguyén tac "tinh todn - giai
thich", nghia 1a thuy&t minh bao gom phan tinh toan va giai thich kem
theo. Thuyét minh phai duge viét ngay tit thoi gian dau. Sau khi viét nhap
can thong qua gido vién huéng din, chi khi nao gido vién hudng dén thong
qua, sinh vién mdi duge phép viét vao ban chinh. Tuy nhién, sau khi viét
thanh ban chinh vin co thé sita ddi lai nhitng van dé chua that hgp ly.

Thuy&t minh phai that ngdn gon, du ¥, da 18i. Trong thuyét minh khong
dugc sao chép lai nhing dinh nghia ldy tir sach gido khoa, ching han,
riguyén cong la gi ? Bude 1a gi ? Loi van trong thuyét minh phai hoan toan
la cua sinh vién.

Quyén thuyct minh bat dau tu t& bia. Cach trinh bay bia tham khao ¢
phan Phu luc. Ti€p theo dé dén trang "Nhiém vu thiét ké&" do gido vién
huéng dan giao. Sau trang "Nhiém vu thiét ke" la "Muc luc’ chita dung tat
ca nhitng noi dung cua thuyét minh. Thuyét minh bao gom nhiing phin sau
day:

1. Mg dau.

Trong phan md dau can néu lén cong dung cla sdn phdm ma trong do
cd chi tiét cAn thiét k& cong nghé, tAm quan trong cha nganh, nhiém vu
dat ra déi vai sinh vién.

Phan tich chde nang lam viée eta chi tiét.

Phan tich cong nghé trong két cdu cua chi tiét.

Xac dinh dang san xuit.

. Chon phoi. '

Thiét ké nguyén cong (so d6 ga dat, chon mdy, chon daoj.
Tinh va tra ché do cat.

Tinh lugng du gia cong.

© N e ;oA W N

Tinh thsi gian co ban va thoi gian tiing chiéc.
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10. Xay dung cac db thi sit dung may.

11. Tinh va thiét k& do ga bao gom xac dinh chic nang cha db g4, kat
cdu, thao tdc; tinh Idc kep; chon co cdu kep chat; nghiém bén chi tist; xac
dinh sai s6 ché tao cho phép cua db g4; dat yéu cdu ¥ thuat ciua do ga.

12. Tinh todn kinh t€ cta qui trinh cong nghé hoac ctua mot nguyén
cong nao dg.

13. Ké&t luan.

Trong phan két luan can néu lén nhing vdn dé da duge gidi quyét va
dat ra nhitng vdn d& con ton tai.

14. Tai liéu tham khdo. Phai ghi t4t ca nhing tai liéu da duge dang

trong qua trinh thiét k& d6 an. Cac tai lisu tham khao can ghi theo trinh
tu sit dung khi thi€t k& do an.

Khi viét thuyét minh, nhitng sé liéu, cdng thic duge 14y tir tai lieu tham
khao ndo thi can ghi 16 s6 tai liéu d6 va dat trong diu {...] (vi du [5] nghia
1a tai litu s¢ 5) trong muc 14 "Tai liéu tham khao". Cac trang thuyét minh
phai dude danh s6 thu tu véi khéi lugng tit 20 + 30 trang.

9.2. Chuan bi bao vé

Sau khi da hoan thanh do an va duge gidgo vien hudng dan ky duyet,
sinh vién budc vao giai doan chuin bj kién thic d& bao vé.

Sinh vién cin xem lai cdn than t4t ca cdc bin vé va thuyét minh. D&
bdo vé dugce tét, sinh vién cAn nim vitng mot s6 cau hdi goi y sau day:

9.2.1 Ban vé chi tiét

1. Trinh bay chic nang lam viéc cua chi tiét.

2. Phan tich phuong phdp ché tao phoi thich hgp véi dang sadn xuit, uu
nhuge di€m cua phuong phip do.

3. Nhitng yéu cau k§ thuat co ban cua chi tiét va nhitng phuong phap
ki€m tra nhitng yéu cau ky thuat (do song song, 40 vuéng gée, do dong
tam...).

4. Trinh bay phuong phap xac dinh dang san xudt, ¢6 may dang san
xudt, dac tinh cua cac dang san xuit.

5. D6i v6i chi tiét nay tinh cong nghé trong két ciu oo duoc stta déi
khong ? Tinh cong nghé trong két cdu 1a gi?

6. Dai vdi chi tiét nay bé mat nao cd do chinh xdc khe dat nhat?
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7. Trinh bay phuong phap nhiét luyén dé dat do cing can thiét .

8. D& dat do bong ghi trén ban ve can phai st dung phuong phép gia
céng nao ?

9. Néu thanh phan hoa hoc ciia vat ligu chi tiét, ta co thé thay dai vat
liew dude khong ? '

10. Tudi tho trung binh cia chi tiét 12 bao nhiéu ?
11. Kha nang gia cong chi tiét nay trén cdc may van nang ?

12. Kich thude, dung sai va doé bong ghi trén ban vé da dung chua ?

9.2.2 Ban vé so do nguyén cong

1. Trinh bay muc dich chon chuén tho. C6 may nguyén tdc chon chuén
tho ?

2 Chuan tinh thong nhit 1a nhing bé mat nao ?
3. Phan tich so do ga dat (dinh vi va kep chat) & tat ci cac nguyén cong ?

4. Kich thudc gia cong & cac nguyén cong..., c6 sai s6 chudn va sai sé
kep chit hay khong ? Gia tri cla cdc sai s6 nay bing bao nhiéu ?

5. Khi nao thi sai so chudn va sai s6 kep chat bang O ? Trong trudng
hop nao thi sai s6 kep chat lén nhat ?

6. Phan biét phay thuan va phay nghich ?

7. Tai sao dung dao phay mat dau ma khong dung dao phay tru d€ gia
cong mat A 7

8. Then dan huéng & db gd phay cd tac dung gi ?
9. Tai sao phai dung cil so dao va bac dan ?

10. Trong trudng hop gia cdng dong thoi bang nhidu dao thi viéc xac
dinh ch& do cit dua trén co sd nao ?

11. Viéc tap trung va phan tdn nguyén cong c6 lien quan gi véi cac dapg
san xudt ?

12. Vi tri tuong doi cha chét tram va chét tru phai nhu thé nao ?

13. Nguyén cong B dugc thuc hién theo phuong phap tu dong dat kich
thudc hay phudng phap cat thi 7

14. Nguyén cong chudt co luc kep bang bac nhiéu ?

15. O cdc nguyén cong tién khi nao dung mai tam dong va khi nao dang
mili tam quay 7

16. Co gi xay ra khi ta thay déi thi tu cia cac nguyén cong X va Y ?
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Chét ty phu cd tham gia dinh vi khong ?

Khi nao can dung chét ty dieu chinh ?

Trinh bay so db nhiét luyén cua chi tiét ?

Tai sao ta chi can han ché 3 bae ty do khi gia cong mat Z 7
Mai la phuong phap ty dong dat kich thudc hay cat thit ?

9.2.3. Bin vé do ga

1. Trinh bay nguyén ly lam viéc cla do g4 ?

2. Day la do ga van nang, do ga chuyén diing hay d6 ga di¢u chinh ? Su
khac nhau giita cdc loai do ga do ?

3. Nhitng yéu cau ky thuat cta dd ga va phuong phdp ki€m tra ching ?

4. Vai tro cta cac chét dinh vi khi lap rap do ga ?

5. Trinh bay phuong phap didu chinh oo ga khi lap rdp d€ dat nhirng
yeu ciu ky thuat ?

6. Nhitng chi tiét nao cia do ga can nhiét luyén ? Vi sao ?

7. Nhitng chi tiét nao cua do ga dude chon theo tiéu chudn va nhUng chi
tiét nao cta d6 ga duge chon theo két cau ?

8. Trinh bay phuong phdap xdc dinh vi tri ctia dd g4 khi dat n6 trén ban

may.

9. Gidi thich nhitng ché do lap ghép duge ghi trén do ga.

10.
11.
12,
13.
14,

15.

Trinh bay thd ty lip rap céa do ga.

Dua trén co sd nao ta dat yéu cau ky thuat caa do ga?
Vi sao lai chon cd cdu kep lién dong ?

Do ga gia cong cd may loai eo ciiu khac nhau ?

Nguyén ly chung d& thiét ké da ga.

Co thé thay dai két cau de ning cao nang sudt cia do ga hay khong ?

9.2.4. Thuyét mink dé an

1. Trinh bay phuong phap tra va tinh ché do cat ? Tai sao phai chon n

n I\

. Viét cong thuc tinh sai s6 ga dat, tai sao lai dung phuong phap cong

vectd va binh phudng xac suat dé xdc dinh ng ?

3. Trinh bay phuong phap tinh htc kep ? 11& 56 an toan cg ¥ nghia gi ?
4. Viét cong thic tinh lwgng du gla cong ? Hay giai thich khi nac mot
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s6 yéu t6 trong cong thitc do bang 0.
5. Trinh bay phudng phap tinh sai s6 ché tao cho phép cua do ga.
6. Sai s6 mon va sai s6 didu chinh duge tinh nhu thé nao ?
7. Tai sao phai nghiém bén lai mot s§ chi tiét ?
8. Phan hiét sy khac nhau va gidng nhau gita hong du va chiéu sau cat.
9. Thai gian co ban, thoi gian phu va thdi gian phuc vu la g ?
10. Thai gian nghi ngoi 1a gi 7
11. Céc yéu t6 4nh hudng dén cac loai thoi gian cd ban va thai gian phu ?

12. Cac loai dd thi nhu dé thi tai trong may, do thi st dung may theo
thdti gian co ban, theo cong sudt may va do thi tuéi ben dung cu cat dude
xay dyng nhu thé nao ?

13. Trinh bay phudng phép tinh toan kinh t& ciia mét nguyén cong.
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PHAN PHU LUC
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BO GIAO DUC VA DAO TAO
TRUONG DAl HOC BACH KHOA HA NOI

poO AN MON HOC”

CONG NGHE CHE TAO MAY

Dé tai: Thiét ké qui trinh cong nghé gia cong chi tiét...

Sinh vién: - Lsp... Khéa... Chuyén nganh...
Giao vién luiéng dan:
(i chii: ¥ Hodc dd an t8t nghiép.
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DAC TINH KY THUAT CUA MAY CAT KIM LOAI

Bang 1. My tién rovonve tit ddng mét truc

Dic tinh ky thuat Y12 Y8 15124 13126 1140
Dudng kinh gia céng Idn nhat
{rm) 1?2 18 24 36 0 }
Chigu dai phéi 16n nhat {mm) 60 60 90 90 100 {
86 cép téc dd 1 1 13 13 13
Gidi han s& vong quay/phat;
Quay phai 160-1600 125-1250 80-1250 63-1000 63-1000
Quay tréi 500-5000 | 400-4000 | 200-3050 | 160-2500 | 160-2500
8618 14p dung cu 6 6 6 3 6
Cong sudt dang co (kW) 22 3 4 4 55
D3 phic tap sua chia R 23 23 27 26 32

Ghi chd: D6 phitc tap stra ch@a cia miy (R) 1 téng cia a8 phite tap phin co Re); dd
phuc tap phin dién (Rg) va d6 phire tap phin thiy hre (Ry)
R =Re +Rq +Ry

Bang 2. Mdy tién tt déng nam ngang nhitu truc

Dic tinh ky thudt (1} 1A225-6 1240-0 1A240-4 1A240-6 1A240-8
Dudng kinh gia céng 19n
nhat {mm) 25 40 50 40 32
$6 truc chinh 6 4 4 6 8
Dudng kinh 18 trye chinh (mm) 46 64 64 64 B4
Gidi han 8 vong quay cua truc
chinh (véng/phut) 180-2560 | 168-M83 | 1251250 | 421600 | 177-173
Hanh trinh 16n nhat ca ban xe
dao doc {mm) 215 200 180 80 160
Hanh trinh Idn nhdt cia ban xe
dao ngang (mm) 24 25 10 22 30
86 cdp téc dd 24 20 21 22 21
Cong sudt déng cd (kW) 13 0 13 22 13
Kich thudc may {mm) 5105x1520 | 6000x1350 | 5680x1580 | 5685x1580 | 5880x1790
D§ phic tap sua chia R 31 34 64 69 76
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Bang 3. May tién ty dong ditng nhitu truc

Dic tinh ky thugt K282 1283-E 1284 1295
Dudng kinh gia céng (mm) 250 400 400 640
Chigu dai chi tiét gia cong (mm) 200 350 200 350
38 true chinh 8 6 6 6
S& ban xe dao 7 5 5 5
S6 cip tdc d6 28 28 23 24
Gidi han s& véng quay/phut 66-980 43-635 21184 19-269
S8 lugng chay dao 37 37 17 Lién tye
Lugng chay dao ding va chay dac 0,064-405 0,064-405 0¥68-7,3
ngang {mm/vong} -
Céng suit doéng co (kW) 20-55 <75 22 <55
Kich thude may (mm) 3070x2945 | 3420x3150 | 3150x2985 | 3470x3080
D6 phiic tap sda chia R &1 49 49 54

Bang 4. Mdy tién ren vit

Dic tinh ky thudt 1601 1A616 K62 K625
Dudng kinh gia cong {max) (mm) 125 320 400 500
Khoang cach gidia hai mé tdm {mm) 180 750 1400 200
S8 cédp tdc db Lién tuc 21 23 23
Gidi han s8 véng quay/phut 530-5360 18-1800 25-2000 13-1250
Cén mée truc chinh N°2 NS N°5 N°6
Céng suat dong cd. (kW) 06 4 10 10
Kich thudc may (mm) 880x600 862x2335 1165x 2785 1216% 3205
D4 phlc tap sda chia R 9 15 19 18

Bang 5. May ti¢n chép hinh nhiéu dao
,7 Dic tinh k§ thugt 1708 712 1713 1732

Dudng kinh gia ¢éng (max) 320 410 400 610
Chigu dai gia cong 16n nh&t (mm) 500 500 700 2000
$6 cdp toc do 1 12 1 26
Gidi han vong quay cua tryc/phat 60-1600 162-2040 125-1250 56-990
S8 cap chay dao 8 Lign tye 13 Lién tuc
Gidi han chay dao (mm/vong) 0.663-16 20-700 0.063-16 20-450
Cong suit dong cd, (kW) 10 10 22 < 55
Kich thudc may {mm) 1260x 2325 | 1200x 2500 | 1415x 2790 | 470x 4100
D6 phdc tap sua chda R 17 19 19 35
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Bang 6. Mav khoan ditng

Dic tinh ky thuat 2M112 2HN8 2H125 2H135
Dudng kinh gia céng Idn nht jmm) 12 18 25 35
Khoang cach t tryc chinh tdi ban
méy (mm) 20-400 585-865 690-1060 700-1120
Con mée tryc chinh N°2B N°2 N°3 N°4
86 cdp téc dé 5 9 12 12
Gidi han s& véng quay {vdng/phat) 450-4500 180-2800 45-2000 315-1400
86 cdp chay dao - 6 9 ]
Gidi han chay dao {mmj/véng) Biing tay 01-056 0116 0116
Cong suit déng ca, (kV-'V) 06 15 22 4
Kich thudc may {mm) 355x730 550-910 805x1130 810-1240
D& phic tap sua chda R 7 1 12 13

Bang 7. Mdy khoan nhiéu truc

Dic tinh ky thuat 2C135 2C150 2C170 ]
Dudng kinh gia c8ng In nhat (mm) 35 50 70
Khoang céch tu tryc téi ban may
{rm) 350-1075 350-1075 50-1350
S8 cép tdc do 9 16 12
Gidi han vdng quay truc chinh
{vong/phit) 68-100 90-675 32-385
86 cap chay dao 8 8 8
Gidi han chay dao {(mm/vong) 01224 0%+2,24 0.1-2,25
Céng sudt déng cd (kW) 4 7.5 0
Kich thudc may {mm) 1270x1700 2701700 13001700
D6 phiic tap sda chila R 1 14 18
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Bang 8. May khoan cdn

Dic tinh ky thuat 2E52 2H53 2H55 2Hs57
Dudng kinh gia cdng I6n nhat (mm) 25 35 50 75
Khodng cach tu tdm tryc chinh tdi !
tru may (m) 313-813 320-1250 450-1600 500-2000
Khoang céch tu truc chinh tdi ban
may {mmj) 900 320-1400 450-1600 600-1750
Cén méc tryc chinh N°3 N°4 N°s N°6
88 cap tbc do 8 21 21 22
Gidi han vang quay (vong/phut} 56-1400 25-2500 20-2000 12.5-1600
S8 cdp t8c dd chay dao 3 12 12 18
Gidi han chay dao (mm/vang) 01-02 0.056-25 0,056-25 0.056-3,15
Cong sudt ddng cod (kW) 22 3 4 75 !
Kich thude may (mm) 815x1770 870x2140 1000x2445 | 1550x3600
D& phidc tap sua chda R 9 29 K] 30
Bang 9. Mdayv doa ngang
Dac tinh ky thuat 2615 26208 2636
Dudng kinh truc chinh (mm) 80 90 125
Cén mée truc chinh N°5 N°s Hé mét N°80
Khoang céch td tdm truc chinh tdi
ban may {mm} 120 170
Gidi han chay dao tryc chinh 200
{mm/phut) 22-1760 22-1760
Gigi han chay dao cua ban may 16-1600
(mm/phat) 14-1M0 14-1110 11000
S6 cdp téc do cua truc chinh 12 22 23
Gidi han véng guay truc chinh |
{vong/phit) 20-1600 12,5-2000 6.3-1000
Céng sudt déng cd (kW) 5 7.5-10 19
Kich thuéc may .(mm) 2735x4300 2985x5470 4500x8000
Do phic tap sda chua R 19 24 30
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Bang 10. Mdgy.mai tron ngodi

Dic tinh ky thuat 3ANQ 3A151 3164A
Duang kinh gia cdng 18n nhat (mm) 140 200 400
Chigu dai gia cong 1dn nh4t (mm) 180 750 2000
Cén mée y trude N°3 N4 " N
Dudng kinh da mai (mm) 250 450,600 500; 700
88 véng quay cua truc chinh (vang/phut) 2340: 2860 1080; 1240 920; 1240
T8e db cia ban may (mm/phuit) 0,03-4 016 0.1-5
Bich chuyén ngang Idn nhit ciia v mai 125 200 305
Chay dao ngang sau hanh trinh kép cua
Dan may (mm) 0,000,038 01005 001-0,03
S8 cdp tdc db cua dau mai Vé cap V4 cap Vé cdp
Gidi han s8 vong quay {vong/phut) 78-780 63-400 30180
Géc quay cia ban may (do) +10 +3; -10 +2; -4
Cong sudt dong co (kW) 15 75 13
Kich thude may (mm) 1560x1750 2100x 3100 2550x6040
D& phic tap sua chia R 16 38 35

Bang 11. Mdy mai vé tam

Dac tinh ky thuat 3mM182 3A184 3185
Dudng kinh mai (mm) 08-25 3-80 10-160
Chidu dai chi ti8t mai In nhat (mm) 100 85 200
$3 véng quay da mai (vong/phut) 1810; 2720 1337; 1910 1086; 1566
S8 véng quay cUa banh dén {véng/phat) 19-280 20-130 10-115
T8¢ dd chuyén déng ca chi ist (m/phat) 45 148 148
Dudng kinh dd mai idn nhét (mm) 350 500 600
Dudng kinh d4 mai nhé nhit (mm) 250 400 480
Chidu rdng da mai (mm) 150 200 250
Dudng kinh 1dn nhat cua barh ddn {mm) 250 300 350
Budng kinh nhé nhit cda banh dn (mm) 170 260 300
Dudng kinh 18 {mm) 127 127 127
Chiéu réng 18n phat cua dé {mm) 150 200 250
Céng sudt dong cd cua banh mai (kW) 7 13 ' 22
Céng suat déng c¢ cla banh din (kW) 025 076 12
Kich thude may {mm) 1480x 1800 2200x 3500 3270x4000
D& phic tap sua chda R 24 35 i a8
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Bang 12. Mdy mai tron trong

Dac tinh ky thuat 3225 3A227
Dudng kinh gia cdng Idn nhit (mm) 100 200
Dudng kinh 16 gia céng (mm) 6-25 20-100
Chigu dai gia céng I&n nhat (mm) 50 125
Goe quay I6n nhét cla y mai (dd) 30 30
Dich chuyén ngang dn nhit caa chi ti&t (mm) 250 450
Dich chuy&n ngang 13n nhit cia y mai (mm) :
- Tin vé phia trudc 40 40
- LU vé phia sau 10 10
86 vong quay cla d4 mai {vang/phat) 24000 6250; 18250
Chay dac ngang cua da mai (mmj/phut) 003-0.3 0,375-09
88 véng quay cla chi tigt (vang/phit) 475-1500 125-1250
T6c d& dich chuyén cua ban may (m/phit) 025-55 0212
Cong suit ddng cd (kW) 22 3
Kich thuée may (mm) 840x1690 1280x2300
D6 phdc tap sta chia R 16 27
Bang 13. Mdy.mai phing, ban hinh chit nhdt
Dic tinh ky thuat 3722 3B732 38724
Bé mat lam viéc cua ban (mm} 320x1000 320x800 400)(2006
T8¢ d dich chuyén cla ban may
{m/phat) 2-40 3-30 3-33
Chay dao ngang sau 1 hanh trinh kép cua
ban may {rmm) 0,5-30 0.3-30 3-50
Gidi han chay dao ddng (mm) 0,005-0.05 0,005-0,05 0.005-1
Dudng kinh d4 mai (mm) 450 400 500
Chigu rong da (mm) 63 50-150 100
$6 vong quay cla da mai (vong/phut) 1450 1450 1450 .
Cdng sudt dong co (kW) 10 13 30
Kich thude may {mm) 1845x3505 1645x3450 1580%5660
{ D& phuc tap sda chia R 3g 46 44
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Bang 14. Mdy khon diing

Dic tinh ky thuat 3mg2 3mM83 3H84
Dudng kinh gia cong (mm) 80 125 50-200
Kich thude ban may (mm) 500x800 500%800 800x800
Khoédng céch td dau khén tdi ban may (mm) 690-1190 £Q0-1190 2500
Chiéu dai 18 khén (mm) 60-500 60-500 125-1250
Cén mée N°%s N5 NOs
S6 cép tdc do 8 4 8
Gidi han s8 vong quay tryc chinh 64, 88, 116, 121, | 90. 120. 160, 63-315
{vong/phit) 165, 174, 219, 240

: 328
Gidi han chay dao (mm/phut) 3-15 3-18 0-20
Cong suit ddng cd (kW) 4 4 7.5
Kich thude may (mm) 15801660 15801660 1820%2290
D phdc tap sua chia R [ 12 14 15
Bang 15. Mdy phay lan ring
Dic tinh ky thuat 5K310 5K324 5K32

Dudng kinh banh ring gia céng (mm) 200 500 800
M& dun I6n nh&t {mm) 3 5 10
Chigu réng banh rang {mm) 200 250 350
Goe nghiéng idn nhat (dd) +60 +30 +60
Busng kinh dao phay 18n nh&t (mm) 125 120 120
Gdn mée tryc dao phay N°3 N°4 N°5
S8 cdp t8c db cua dao phay 9 9 9
Gidi han sG vong quay cua dao phay (vong/pht) 63-400 0-315 50-315
Chay dao ding {mm/véng) 063-4 08-5 085
Chay dao ngang (mm/vong) 011 0.3-17 0317
Cong suét ddng cd (kW) 15 3 75
Kich thudc may (mm) 925x1562 1150x% 2175 1450x 2650
D¢ phic tap sda chda R 15 23 23

174

Chia se boi WWW.Docmienphi365.Com




Chia se boi WWW.Docmienphi365.Com

Bang 16. Mdy xoc ring

Dic tinh ky thuat

5107 5M14 5B150
Dudng kinh gia céng (rmm)

- Xgc ngoai 80 20-500 800

- Xqc trong 1000 550 800
Chigéu rdng banh ring {mm)

- Xoc ngoai 20 105 170

- XQc trong 15 75 170
Mddun (mm}) 0.2-1 2-6 3-12
88 hanh trinh kép/pht 400, 700, 1200, 65-450 33-180

2000
Chay dao vong/hanh trinh kép 0,0125-0,56 014-075 02-15
Chay dao hudng kinh {mm) - 0,025-01 0,015-0,20
Duéng kinh dao {mm) 30 125 200
Khoang cach tu dau dao tdi
ban may (mm) 35-60 75-225 300
Cong suit déng cd (kW) 06 37 48; 57,75
Kich thude may (mm) 650x725 1285x1650 1800x3100
D6 phle tap sua chia R 9 18 20
Bang 17. May phay then hoa
Dic tinh ky thuat 5350 5350A 5350B

Dudng kinh gia céng (mm) 400 500 600
Khoang cach gilla céc mii tam (mm) 750 1000 2000
Chigu dai gia c8ng I6n nhat (mm) 675 925 1925
Cong suat ddng cd (kW) 6 7.5 8
Kich thude may (mm)

- Dai 2330 2580 3580

- Réng 1500
Do phic tap sda chia R 15 15 . 15

175

Chia se boi WWW.Docmienphi365.Com




Chia se boi WWW.Docmienphi365.Com

Bang 18. Mdy ca rdng

’7 D3c tinh ky thudt 5712 5702 5A703
Oudng kinh gia cdng (mm) 10125 35-320 90-500
Mddun (mm) 15 15-6 2-8
Chigu rong gia Eang {mm) 25 10-100 10-125
Khoang cach gida cac mii tdm (mm) 230 500 500
Khoang cach gida tryc dao va chi tiét
(mmj 106 120-305 78-398
B@ rgng lon nhat cia dao (mmj} 32 40 40
Dudng kinh tryc dao (mm) 31743 635 635
838 vang quay gidi han cia dao
{vong/pht) 125-500 78-395 78-395
Chay dao doc, mm/phat - 18.2-280 18,2-280
Chay dao hudng kinh, mm/hanh trinb ‘
ban may - 002-01 0.02-01
Cong suidt may (kW) i 3 3
Kich thude may {mm) 850x1080 1400-1580 1500x 1580
Do phic tap sda chia R 12 23 26

Bang 19. Mdy phay

’7 Dic tinh ky thuat 6H10 6H1 sM1211
Khodng céch 1 tryc hodic mit dau -
dao téi ban may {mm} 50-350 50-380 30-400
Kich thudc ban may (mm} 200800 250%1250 320x1250
$8 cdp chay dao 2 % 8
Gidi han chay dao {mm/phut)

- Chay dao dogc 25-1120 351125 25-1250

- Chay dao ngang 18-800 25-765 25-1250

- Chay™dao diing 9-400 12-390 83-416,6
56 cdp t8c db 12 6 18
Gidi han vong quay (veng/phat) 50-2240 63-1900 315-1600
Céng sudt dong c6 (kW) 3 4 45
Kich thudc may (mm) 1720x1750 1780x2100 1745%2260
Do phlc tap sua chia R 16 8 20
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Bang 20. Mdy chudt ngang

Dic tinh ky thuat | 7B510 78520 7A540
Lyc chudt {tan} 0 20 40
Chigu dai hanh trinh ban trugt (mm):
- Ldn nhat 1250 1600 2000
- Nhé nhat 100 100 100
Tdc d8 chubt {(m/phat) (min-max) 19 15-1 168
T6c dd chay khéng mm/phut 25 25 40
Kich thude may (mm) 1430x6000 1500x6800 2000x8530
D6 phlc tap sua chia R 19 34 43
Bang 21. Mdy chudt ditng
D&c tinh ky thuét 774 775 776
Luc chubt (tan) 5 10 20
Téc do chudt (m/phat) 15-11 15-9 15-85
Cong suit déng cd (kW) 10 13 22
Kich thudc may fmm) 1440x2210 1600x2840 1735x3440
D& phic tap sda chua R 14 6 22
Bang 22. Mdy tién ren ban (¢ dong
[ L
Ddc tinh ky thuat KT38A KT388 1A922
Dudng kinh gia céng I6n nhat {mm) - 550 -
Khoang cach gida cac mdi tdm {mm) 500 1500 2000
Sé cap téc dé - 9 -
Gidi han s& vong quay {vong/phat) - 160-1000 -
Cong sudt*déng cd (kW) 75 7.5 7.5
Kich thudc may {rdng x dai) (mm) 2400 11500x3480 3880
Do phic tap sda chia R 13 14 14
12- TKDA 177
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Bang 23. Mdy tard ren ban ty dong

Dic tinh ky thust 2056 (5A085)
Duding kinh gia c8ng 1dn nhat {mm) 18
Khodng céch 16n nhat t tryc chinh téi ban may (mm) 650
Kich thudc ban may (mmj) 320x360
S8 cdp toc dd 6
Gidi*han s& vong quay, (vong/phat) 112-1120
Cong suét ding co (kW) 15
Kich thude may (mm) 590x870
D6 phuc tap sda chia R 13
Bang 24. Mdy khoan tdm hai ddu

F Dic tinh ky thudt BC-150 BC-110
Chigu cao cta tam (mm) 225 | 225
Khodng céch I8n pht gida cac tryc chinh (mm) 750 2350
Pudng kinh nhé nh&t va Idn cla chi it gia cdng (mm) 15-150 15-150
S8 cdp tic 4o 4 4
Gi% han s6 véng quay (vong/phut) 620-1365 620-1365
Gidi han chay dao {mm/vong) 0,06-0,13 0,06-0,13
Cong sudt dng cd (kW) 3 3
Kich thuée mdy {mm) 825x%2170 825x3800
D6 phic tap sda chia R 6 7

Bang 25. May phay va khoan tdm ban ti dong
Dac tinh ky thuat MP-7M MP-73M MP-76M

Dudng kinh gia céng (mm) 25-125 25.125 25-80
Chigu dai chi tiét gia cbng {mm) 200-500 500-1250 500-1000
Gi6i han chay dac cua dao phay
(v cép) (mm/phat) 20-400 20-400 20-400
S6 cdp t8c dd cua dao phay 6 6 7
Gidi han 8 vang quay cua dao phay
(vong/pht) 125-712 125-712 270-1255
88 cép tdc dé cua dao khoan 6 6 6
Gidi han s8 vdng quay cua dao khoan.
{vong/phat) 238-1125 2781125 23B-1125
Gidi han chay dao cta dao khoan {v& 20-300 20-300
c4p} fmm/phat) 20-300
Céng suit dang cd phay-khoan (kW) 75-22 7522 55-11
Kich thude may (mm) 530x3140 1630x3790 1575x3300
Do phdc tap sda chua R 7 7 7
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Bang 26. Gid tri cita ham Lapiac o(t)=

T T
t 0,00 0,01 O,OZ—I- 0,03 ] 004 | 0,05 | 0,06 | 0,07 0,08 0,09 ]

0,0 { 0,0000 0040 | 0080 | 0120 | 0160 0199 | 0239 | 0279 | 0319 | 0359 ‘
0.1 0398 0438 | 0478 | 0517 | 0557 0596 | 0636 | 0675 | 0714 | 0753

0.2 0793 0832 | 0871 | 0909 | 0948 0987 | 1026 | 1064 | 1103 | 1141 ’
0,3 1179 1217 11255 | 1203 | 1331 | 1388 1406 | 1443 | 1480 | 1517 /

04 1655 1581 | 1628 | 1664 | 1700 | 1736 1772 | 1808 | 1844 | 1879

05| 0,1915 1950 | 1985 | 2019 | 2045 | 2088 2123 | 2157 | 2190 | 2224
0.6 2257 2291 | 2324 | 2357 | 2389 | 2422 2454 | 2486 | 2517 | 2549
0,7 2580 2611 | 2842 | 2673 | 2703 | 2734 2764 | 2794 | 2823 | 2852
0.8 2881 2910 | 2939 | 2967 | 2995 3023 | 3051 | 3078 | 3106 | 3133
09 3159 3186 | 3212 | 3238 | 3264 | 3289 3315 | 3340 | 3365 | 3389

10 | 0,3413 3438 | 3461 | 3485 | 3508 | 3531 3554 | 3577 | 3599 | 3621
1.1 3643 3665 | 3683 | 3708 | 3729 | 3749 3770 | 3790 | 3810 | 3830
1,2 3849 3869 | 3888 | 3907 | 3925 | 3944 3962 | 3980 | 3997 | 4015
1.3 4032 4049 | 4065 | 4082 | 4099 | 4115 4131 | 4147 | 4162 | 4177
1.4 4192 4207 | 4222 | 4236 | 4251 | 4265 4279 | 4292 | 4306 | 4319

1.5 | 04332 | 4345 | 4357 | 4370 4382 | 4394 | 4406 | 4418 | 4429 4441
1.6 4452 4463 | 4474 | 4484 | 4495 | 4505 4515 | 4525 | 4535 | 4545
1,7 4554 4564 | 4573 | 4582 | 4591 | 4599 4608 | 4616 | 4625 | 4633
8 4641 4649 | 4656 | 4664 | 4671 | 4678 4686 | 4693 | 4699 | 4706
1,9 4713 -| 4719 | 4726 | 4732 | 4738 4744 | 4750 | 4756 | 4761 | 4767

20 | 04772 | 4778 | 4783 | 4788 4793 | 4898 | 4803 | 4808 { 4812 4817
21 4821 4826 | 4830 | 4834 | 4838 | 4842 4846 | 4850 | 4854 | 4857
2,2 4861 4865 | 4868 | 4871 | 4875 | 4878 4881 | 4884 | 4887 | 4890
23 4893 4896 | 4898 | 4901 | 4904 | 4908 4909 | 4911 | 4913 | 4916
24 4918 4920 | 4922 | 4925 | 4927 | 4929 4931 | 4932 | 4934 | 4936

2,5 | 0,4938 4940 | 4941 | 4943 | 4945 | 4948 4948 | 4949 | 4951 | 4952
26 4853 4955 | 4956 | 4957 | 4959 | 4950 4961 [ 4962 | 4963 | 4964
2,7 4965 4966 | 4967 | 4968 | 4969 | 4970 4971 | 4972 | 4973 | 4974
238 4974 4975 | 4376 | 4977 | 4977 | 4978 4979 | 4979 | 4980 | 4981
L2,9 4981 4982 | 4982 | 4983 | 4984 | 4984 4985 | 4985 | 4986 | 4986
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Bang 26 (ti¢p theo)

I U N 5 ()] 1 D (1) ot D (1)
3,00-3,02 0,4987 3.14-3,17 0,4992 3,39-3,48 0,4997
3.03-3,04 0,4988 3,,18-3,21 0,4993 3,49-3,61 0,4998
3,05-3,07 0,4989 3,22-3,26 0,4994 3,62-3,89 0.4999
308-3,10 0,4980 : 3,27-3.32 0.4995 4,50 0,499987

| 311313 0.4991 [ 3.33-3,38 0,4996 5,00 0,4999997

Bang 27. Gig

RZ
i ctia ham phan bo ' theo qui tudt léch tam F(R): l-g?°

[ R/"G 0,00 0,01 | 0,02 | 0,03 | 004 I 0,05 ; 0,06 | 0,07 | 0,08 0,09
' 0.0 0,0000 | 0001 | 0002 | 0005 , 0008 | 0013 | 0018 | 0024 : 0032 | 0040
0.1 0050 ; 0060 | 0072 ' 0084 | 0098 | 0112 | 0127 | 0143 | 0161 | 0179
0,2 0198 0218 ; 0239 : 0261 | 0284 | 0308 | 0332 | 0358 | 0384 | 0412
0.3 0440 0469 | 0499 | 0530 | 0562 | 0594 | 0628 | 0662 | 0696 | 0732
04 0769 | 0806 | 0844 | 0883 | 0923 | 0963 | 1004 | 1046 | 1088 | 1131
05 | 01175 | 1220 | 1285 | 1310 | 1357 | 1404 | 1451 | 1499 | 1548 | 1598
06 1647 | 1688 | 1749 | 1800 | 1852 | 1904 | 1957 | 2010 | 2064 | 2118
07 2173 | 2228 | 2283 | 2339 | 2395 | 2452 | 2508 | 2566 | 2623 | 2681
0.8 2739 | 2797 | 2855 | 2914 | 2973 | 3032 | 3091 | 3151 | 3211 | 3270
0.8 3330 3390 | 3450 | 3511 | 3571 3632 | 3692 | 3753 | 3813 | 3874
1.0 | 0,3935 | 3095 | 4056 | 4117 | 4177 | 4238 | 4298 4359 | 4419 | 4479
1.1 4535 | 4599 | 4659 | 4719 | 4779 | 4838 1 4897 | 4956 | 5015 | 5074
1.2 5132 | 5191 | 5249 | 5307 | 5364 | 5422 | 5479 | 5536 | 5592 | 5649
1.3 5704 | 5780 | 5815 | 5871 | 5925 | 5980 | 6034 | 6088 | 6141 | 6194
1.4 6247 | 6299 | 6351 | 6403 | 6454 | 6505 | 6555 | 6608 | 6655 | 6705
1,5 | 0,6753 ; 6802 | 6850 | 6898 | 6945 | 6992 | 7038 | 7084 | 7130 | 7175
1.6 7220 6898 | 7308 | 7351 | 7394 | 7437 | 7479 | 7520 | 7562 | 7602
1.7 7643 | 7682 | 7722 | 7761 | 7799 | 7837 | 7875 | 7917 | 7949 | 7985
1.8 8021 8056 | 8092 | 8126 | 8160 | 8194 | 8227 | 8260 | 8292 | 8224
1.9 8355 | 8386 | 8417 | 8447 | 8477 | 8506 | 8535 | 8564 | 8592 | 8619
20 | 08647 | 8674 | 8700 | 8726 | 8752 | 8777 | 8802 | 8826 | 8851 | 8874
21 8898 8920 | 8943 | 8965 | 8987 | 9009 | 9030 | 9051 | 9071 | 9091
22 9111 8130 | 9148 | 9168 | 9186 | 9204 | 9222 | 9240 | 9257 | 9274
23 9290 | 9306 | 9322 | 9338 | 9353 | 9368 | 9383 | 9397 | 9411 | 9425
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° T
R/c | o000 | 001 | 002 | 0,03 | 004 " 005 ' 006 | 007 | 008 | 0,09 |
2.4 G439 9452 | 9465 | 9478 | 9490 | 9503 | 9515 9527 9538 9550 |
25 0,9561 9572 | 9582 | 9583 | 9603 | 9613 9623 | 9632 | 9641 8651 ‘
26 9660 0668 | 9677 | 9685 | 9693 | 9702 9709 | 9717 | 9724 9732 |
2.7 9739 g746 | 9753 | 8760 | 9766 | 9772 | 9778 9784 | 9790 9796
.28 9802 9807 9813 | 9819 | 9823 | 9829 | 9833 9837 9842 9846
2.9 9851 0855 | 9859 | 9863 | 9867 | 9871 0875 | 9878 | 9882 9885 |
30 0,9889 | 9892 | 9896 9899 | 9902 | 9905 | 9907 | 9910 9913 9916 ‘
3,1 39018 8921 0923 | 8925 | 9928 | 9930 | 9932 | 9934 9936 9938
3,2 9940 0042 | 9844 | 9946 | 9947 | 9449 | 9951 9952 | 9454 3955
3.3 9857 0958 | 9960 | 9961 9962 | 9963 | 9965 | 9966 | 9967 9968
3,4 9969 9970 | 9971 0072 | 9973 | 9974 | 9975 | 9976 | 9976 9977
35 9978 9979 | 9980 | 9980 9981 0982 | 9982 | 9983 | 9984 9984 |
R/c F(R) R/ F(R) Rfc R(R)
3,60-3,61 0,9985 3,70-3,72 0,9990 3,87-3,92 0,9995
3,62-3,63 0,9986 3,73-375 0,9991 3,93-3.88 0,9996
3,64-3,65 0,9987 3,76-3,78 0,9992 3,99-4 07 0,9997
3,66-3,67 00,9988 379-3,82 0,9993 4,08-4,19 0,9998
3,68-3,69 0,098% 3,83-3,86 0,9994 4,20-4 44 0,9999
Bang 28. Phan bé ¥ 2 v gid tri ¢6 nghia o = 0,05
[ K x? K XZ K X?
-1 3.8 1 19,7 21 32,7
2 6,0 12 21,0 22 33,9
3 7.8 13 22,4 23 35,2
4 9.5 14 23,7 24 36,4
5 111 15 25 25 37.7
6 12,6 16 26,3 26 38,9
7 141 17 27,6 27 40 1 ‘
8 15,5 18 289 28 413
9 16,9 19 30,1 29 42.6
10 18.3 20 314 30 43,8 J
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TAI LIEUG THAM KHAO

Tran Van bich.

Thi¢t k& d6 dn mon boe L()llé nghé chd o may.
bai hoe hdach khoa Hiondi. 19R7.

Neuydn Dac Loe viy ede tée gia khac.

Cong nght ¢hd tao may. 2 1p.

Nhi suit ban khoa hoc vi ky thuat, 1998,

Lé Vin Tién, Trin Van Bich, Tran xuan Vit
D6 i co khi hod v e dong hoa.

Nhi xuat ban khoa hoe va ky thuat, Ha noi, 1999,
B.C. Kopcakos.

OCHOBb! KOHCTPYUPOBAHWA MPUCTIOCOBNEHUIA B MAWLNHOCTROSHA.
Mockga. “MalwuHocTpoerme™. 1971,

B.E. AHTORIOK 1 Apyrue.

KpaTkwii CnpasoYHMK TEXHONOra MEXaHNHECKOro Liexa.

Q.
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MuHck, “Benopycb”, 1968

N.A. AwepnupiH.

OCHOBB! TEXHOMNOMN MeXaHecKon 0BpaboTki 1 COOpKX

B MaLUMHOCTPOEHUA.

MuHck, “Bblwaiiuan wkona”, 1974.

A.T. Kocunoson., N.K. Meujepsikosa.

CnpaBoyYHIK TEXHOIOra — MALLMHOCTPOUTENA. B ABYX TOMAX.
Mockea. “MawuHocTpoeHne ™, 1972.

B.B. Babyk.. B.A. LLkpea., ['.MN. Kpueko., A.N. Measepes.
MpoeKTUpOBaHUE TEXHONOTMYECKUX NPOUECCOB MEXaHW4eCcKon
06paboTkM B MaLLMHOCTPOEHIN.

MuHck, “Boiwanwas wkona”, 1987,
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