Gido trinh: Cong nghé cdn va thiét ké' 16 hinh truc can 1

Chuong 1
TONG QUAN VE QUA TRINH
SAN XUAT CAN

1.1. SAN PHAM CAN

San phdm can dugc sir dung rat rong rai trong tit ca cdc nganh kinh t€ quoc
dan nhu: nganh ché tao may, cau dudng, cong nghiép 6to6, may dién, xay dung,
quoc phong... bao gom kim loai den va kim loai mau. San phdm cén c6 thé phan
loai theo thanh phan hoa hoc, theo cong dung cuia san pham, theo vat liéu... Tuy
nhién, chil yéu nguoi ta phan loai dua vao hinh dédng, tiét dién ngang ctia san pham
va ching duoc chia thanh 4 loai chinh sau:

1.1.1. Thép hinh

La loai thép da hinh duogc st dung rdt nhiéu trong nganh Ché tao mdy, xay
dung, cau duong... va dugc phan thanh 2 nhém:

a/ Thép hinh c6 tiét dién don gian

Bao gom thép co tiét dién tron, vuong, chit nhat, det, luc lang, tam gidc, goc..

H.1.1. Céc loai thép hinh don gian.

@ Thép tron ¢6 duong kinh ¢ = 8 + 200 mm, c6 khi dén 350 mm.
@ Thép day c6 duong kinh ¢ = 5 + 9 mm va dugc goi 1a day thép, san pham
dugc cuon thanh tirng cudn.
® Thép vuodng cé canh a =5 + 250 mm.
@ Thép det ¢ canh cua ti€t dién: h x b = (4 + 60) x (12 + 200) mm?.
® Thép tam giac c6 2 loai: canh déu va khong déu:
- Loai canh déu: (20 x20 x 20) + (200 x 200 x 200).
- Loai canh khong déu: (30 x 20 x 20) x (200 x 150 x 150)

b) Thép hinh c6 tiét dién phirc tap: D6 1a cdc loai thép ¢6 hinh chit I, U, T,
thép duong ray, thép hinh dac biét.

L. LI+

H.1.2. Cac loai thép hinh phiic tap
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1.1.2. Thép tam
Duoc tng dung nhiéu trong cdc nganh ché tao tau thuy, 6 t0, may kéo, ch&
tao mdy bay, trong ngay dan dung. Ching dugc chia thanh 3 nhém:
a/ Thép tam day: S =4 + 60 mm; B = 600 + 5.000 mm; L = 4000 + 12.000 mm
b/ Thép tam mong: S =0,2 + 4 mm; B = 600 + 2.200 mm.
¢/ Thép tam rat mong (thép la cuon): S = 0,001 + 0,2 mm; B = 200 +
1.500 mm; L = 4000 + 60.000 mm.

1.1.3. Thép ong

Duoc st dung nhiéu trong cic ngang cong nghiép diu khi, thuy loi, xay
dung... Ching dugc chia thanh 2 nhém:

a/ 6ng khong han: Ia loai 6ng dugc can ra tir phoi thoi ban dau c¢6 duong
kinh ¢ = 200 + 350 mm; chiéu dai L = 2.000 + 4.000 mm.

b/ 6ng can c¢6 han: dugc ché tao bang cdch cudn tdm thanh 6ng sau d6 can
dé han giap méi v6i nhau. Loai nay dudng kinh dat dén 4.000 + 8.000 mm; chiéu
day dat dén 14 mm.

1.1.4. Thép co hinh dang dac biét

Thép c6 hinh dang dac biét dugc cin theo phuong phap dac biét: cin bi, can
banh xe Iira, cén vo 0 tO va céc loai ¢ tiét dién thay d6i theo chu ky.

i N
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H.1.3. Mot s6 loai san phdm can dic biét
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1.2. MAY CAN

1.2.1. Cac bo phan chinh ctia may can
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H.1.4. So d6 may céan
I- nguéin dong luc; IT- Hé thong truyén dong; II1- Gid can
1: Truc cén; 2: Nén gia cén; 3: Truc truyén; 4: Khép ndi truc truyén;
5: Than gia can; 6: Banh rang chit V; 7: Khép noi truc; 8:Gia can; 9:
Hop phan luc; 10: Hop giam toc; 11: Khép néi; 12: Dong co dién
M4y can gébm 3 bo phan chinh dung dé€ thuc hién qua trinh cong nghé can.
a/ Gia can: 12 noi ti€én hanh qua trinh cén bao gom: céc truc cén, goi, 0
dd truc cdn, hé thong nang ha truc, hé thong can bang truc,than mdy, hé thong
dan phoi, co cau lat trd phoi ...
b/ Hé théng truyén dong: 12 noi truyén momen cho truc cdn, bao géom hop
giam toc, khép noi, truc ndi, banh da, hop phan luc.
¢/ Nguon nang luong: 1 noi cung cap nang luong cho mdy, thudng ding
cédc loai dong co dién mot chiéu va xoay chiéu hodc cac mdy phat dién.

1.2.2. Phan loai may can

Cac loai may can dugc phan loai theo cong dung, theo s6 luong va phuong
phap bo tri truc can, theo vi tri truc can.

a/ Phan loai theo cong dung:

® M4y cén pha: dung dé cdn ph4 tir thoi thép dic gom c6 mdy cén phoi thoi
Blumin va mdy cén phoi tam Slabin.

® May céan phoi: dat sau may can pha va cung cap phoi cho mdy can hinh va
mdy can khac.
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® Mady can hinh ¢& 16n: gobm cé mdy cdn ray-dim va mdy can hinh c& 16n.
@ Mady can hinh ¢& trung.

® Mady can hinh ¢& nho (bao gdbm ca may can day thép).

® May can tam (can néng va can ngudi).

®@ May can ong.

May can dac biét.

b/ Phan loai theo cach bé tri gia can

H.1.5- Phan loai mdy can theo cach bo tri gid can
a-mdy can don, b-mdy cdn mot hang, c-mdy cén hai cap, d-mdy can nhiéu cap,
e-mdy can bdn lién tuc, f-mdy cén lién tuc.
® Mdy c6 mot gia can (may can don a): loai nay chu yé€u la may can phoi
thoi Blumin hoac may cén phoi 2 hoac 3 truc.
@ M4y céan bo tri mot hang (b) duoc ba tri nhi¢u 16 hinh hon.
® May cén b6 tri 2 hay nhiéu hang (c, d) ¢6 uu diém 1a c6 thé tang dan t6c
do cén & cdc gid sau cung véi su tang chiéu dai cla vat can.
@ May can ban lién tuc (e): nhom gia can tho duoc bo tri lién tuc, nhém gia
can tinh dugc bo tri theo hang. Loai nay thong dung khi can thép hinh c& nho.
® May cén lién tuc (f): cdc gia can dugc bo tri lién tuc , moi gia chi thuc
hién mot 1an can. Pay la loai mdy c6 hiéu suat rat cao va ngay cang duoc st dung
rong rai. Bo truyén dong ctia mdy co6 thé tap trung, ting nhém hay riéng I¢.
Trong mdy cén lién tuc phai luon luon dam bao méi quan hé:
F,.v, =F,.v, =F;.v; = F,v, .... = F,.v,; trong d6 F va v la ti€t dién cta
vat can va van toc can cua cdc gid can tuong Ung.

¢) Phan loai theo so luong va su bé tri truc can

® M4y can 2 truc dao chiéu: sau moét 1an can thi chiéu quay cua truc lai
dugc quay ngugc lai. Loai nay thuong dung khi can ph4, can phoi, can tam day.

® May cén 2 truc khong dao chiéu: dung trong cén lién tuc, can tim mong.

® M4y cén 3 truc: ¢6 loai 3 truc cén ¢6 dudng kinh bang nhau va loai 3 truc
thi 2 truc bang nhau con truc gitta nhé hon goi 1a may cén Layma.

@ M4y can 4 truc: gom 2 truc nho lam viéc va 2 truc 16n dan dong dugc
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dung nhiéu khi cén tdm néng va nguoi.
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H.1.6. Cac loai gid cin
a: Gid cén 2 truc; b: gid cén 3 truc; c: Gid cédn 3 truc lauta; d: Gid cin 4 truc

a)

Vﬂ:\n

/

T

® May cdn nhiéu truc: Ding dé cén ra cac loai thép tim mong va cuc mong.
Mady c6 6 truc, 12 truc, 20 truc v.v... ¢6 nhitng may duong kinh cong tic nho
dén 3,5 mm dé€ cén ra thép moéng dén 0,001 mm.
® Mady cdn hanh tinh: Loai nay c¢6 nhiéu truc nhd tua vao 2 truc to dé 1am
bién dang kim loai. M4y nay c6 cong dung 1a cdn ra thanh phdm c6 chiéu day rat
mong tr phoi day; Mdi mot cip truc nho sau moi 1an quay lam chiéu day vat can
mong hon mot ty. Vat can di qua nhi€u cidp truc nho thi chiéu day mong di rat
nhiéu. Phoi ban dau c6 kich thudc day S = 50 + 125 mm, sau khi qua mdy cén hanh
tinh thi chiéu day san pham c¢6 thé dat t6i 1 + 2 mm.

San phdm = f
vao tang cudn WL) I
l = / R s it

S

Han phéi

H.1.7. S0 d6 may can hanh tinh
1: Lo nung lién tuc; 2: Truc can pha (cha dong); 3: May dan phoi
(dan huéng); 4: Truc cdn hanh tinh; 5: Truc tua; 6: Truc 12 san pham.

@ M4y c4n van nang: loai niy truc cdn vira bo tri thing ding vira nim
ngang. May dung khi can dam chi I, may cén phoi tdm ...
Mady cén truc nghiéng: dung khi cdn 6ng khong han va may ép déu ong
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1.3. QUY TRINH CHUNG CUA QUA TRINH SAN XUAT CAN

Quy trinh cong nghé san xudt can phu thuoc vao nhiéu yéu t6: hinh dédng san
phdm, mac thép, diéu kién k§ thuat va nhitng dic trung riéng clia may cén; ngoai ra
con phu thudc vao trong lugng cua thoi thép dic, thiét bi hién c6é cua phan xudng
can v.v...

1.3.1. Quy trinh cong nghé can thép cac bon va thép hop kim thap

a/ So do cong nghé hinh 1.8a: Dung cho quy trinh cong nghé cén thép hinh
cG 16n, can phoi tdm va phoi thoi. Theo so d6 nay mdy cdn pha va may can phoi
tam, phoi thoi phai c6 dudong kinh truc can D = 1,100 + 1.150 mm; nang suit can
rat 16n dén trén 2,5 triéu tdn/nam. Thoéi dic ¢6 trong luong G = 4,5 + 10 tan, c¢6 khi
dat t6i 15 + 20 tan. Khi cdn phai tang nhiét 2 + 3 lan.

Thoi dic
Nung néng thoéi dic a/ Lam nguoi
Lam diéu nhiét Cat dau rét, lam sach bavia
C4n phé hoac cdn phoi b/ Nung théi dic
tam C4n phoi
Y ¥
Céan trén may cén lién Cat, 1am nguoi,
tuc kiém tra, 1am sach
v v
Lam nguoi san pham Nung phoi c/
v F‘ v
Kiém tra, tinh chinh Cénra Sin pham
Thanh pham Lam ngudi, tinh chinh

v

Kiém tra, 1am sach

v
Thanh pham

H.1.8. So d6 cong nghé cén thép céic bon va hop kim thap.

b/ So do cong nghé hinh 1.8b: Ding cho quy trinh cong nghé can thép hinh
trung binh. Ciing ¢6 thé cén trén mdy cdn pha hoic cdn phoi c6 dudong kinh truc D =
650 <+ 900 mm. Thoi didc trong luong nho. Khi can phai tang nhiét 2 + 3 lan.
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¢/ So do cong nghé hinh 1.6¢: Dung cho quy trinh cong nghé can thép hinh
¢d nhd. Quy trinh nay chi ¢6 1 14n nung phoi, qué trinh san xuét ngan hon. Cdc may

cén dugc bo tri hang. Tuy nhién chét luong san pham khong cao.

1.3.2. Quy trinh cong nghé can thép hop kim

Trong qua trinh can thép hgp kim, c6 mot s6 cong doan u trung gian vi sau
khi qua mot s 1an céan bé mit clia thép hgp kim bi bién ciing 16n can phai G dé lam
mém kim loai lai, gidm noi luc, lam thanh phan hod hoc cua cac nguyén t6 hop kim

va t6 chiic hat déu.

Thoi dic

Théi ddc 6 trang thai ndng

'

Lam nguo6i thoi dic

v

Tang nhiét trong 10 giéng

U (néu cén)

¥

Cén pha

v

Ep ren

Kiém tra, 1am sach

¥

L]

Cat phoi, 1am nguoi

Nung thoi dic

) v

Cén pha

Ep ren

L] Y

-

Cat phoi, 1am nguoi

U (néu can)

/

Tay rira axit (tam thuc)

v

Kiém tra, 1am sach

!

Nung phoi

v

Can thanh san pham

v

Cit, 1am nguoi

'

Nhiét luyén, tdy rira axit

v

Kiém tra, 1am sach

v

Thanh phim

Hinh 1.9. Quy trinh cong nghé can thép hop kim.
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a/ Quy trinh cong nghé theo so do hinh 1.9a: thuong dugc dung trong céc
nha may luyén kim hién dai c6 dung may can pha Blumin. Théi dic dugc nung
nong trong 10 giéng roi dua ra can hay rén trén mdy bda. Quy trinh cong nghé nay
doi hoi tay nghé cuia cong nhan cao, phuong phdp nau luyén chinh xdc va bao dam
chat luong. Thoi dic phai it khuyét tat. Tuy nhién né ¢6 wu diém 1a khong mat thoi
gian 1am nguoi, khong can U trung gian, qud trinh cén ngan va c6 nang suat cao.

b/ Quy trinh cong nghé theo so d6 hinh 1.9b: Sau khi phoi dic nguéi hoan
toan, ta ti€n hanh kiém tra bé mat va khir cac khuyét tat (néu c6). Qua trinh lam
ngudi rat quan trong, néu nguodi nhanh s&€ hod trang. Trong qué trinh cadn phai tién
hanh G trung gian dé kim loai déo hon va giam trd khang bién dang.

1.4. PHOI THEP PUC

Tuy theo tinh chat cta ting nha may, hinh ddng, kich thudc ctia san phim
ma phoi ban dau la thoi dic hoac 1a phoi da qua can. Suy cho cung vat liéu ban dau
clia san xudt can la thoi ddc.

1.4.1. Hinh dang va khéi luong cua thoi dic

Hinh dang va khoi luong ctia thoi dic phu thudc vao tinh chat san xuat cua
ting nha may.

a/ Hinh dang tiét dién cua thoi dic

Thoi dic c6 ti€t dién chit nhat va vuong duoc dung rong rai vi it nit va xudc
khi dic, van chuyén thuéan 1¢i, vat can dé an vao truc va cting vitng trong 16 hinh.

| EBOE

H.1.10: a. hinh dang thoi duc; b. ti€t dién thoi dic.

b/ Trong luong cua thoi dic

Trong lugng cua thoi dic cé anh hudng 16n dén chat lugng kim loai. Thoi
dic cang 16n thi thanh phan hod hoc va céc tinh chat vat 1y cang khong dong nhat;
dac biét 1a cac thdi ddc cé chida nhiéu Cr, Ni, W... Dua vao lugng chiia cic nguyén
t0 hop kim ma trong lugng thoi dic cé cac loai:

- Thép hop kim cao cép va thép dac biét: 200 + 500 kg.

- Thoi thép hop kim cao: 500 + 3.500 kg.

- Thoi thép hop kim trung binh: 3.500 + 5.500 kg.

- Thoi thép hop kim thap va thép cac bon: 7 + 20 tan, cé khi dén 100 tan.

Ngoai ra, thoi thép dic con phu thudc vao kich thude va loai may can. Hién nay
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thoi thép duc thép cacbon c6 khai lugng tir 10 + 72 tdn dung cho may cén phoi thoi;
may can phoi tam cé thoi dic nang 40 + 45 tan. Doi v6i phoi tdim day thi thoi didc
c6 khi dén 60 + 100 tan.
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H.1.11a. Khuon dic thép so6i; b. Khuon diic thép lang

1.4.2. Cac khuyét tat cua thoi dic

Khuyét tat ctia thoi dic anh hudng 16n dén chat lugng ctia san phdm can, né
12 nguyén nhan gay nén phé€ phdm va thit phdm. Ngoai ra khuyét tat thoi dic con
lam hao mon thiét bi va nhitng hong héc trong qua trinh cong nghé. Mot s6 khuyét
tat thuong gap la:

a/ Thién tich

Thién tich 1a sy khong dong nhat vé thanh phan hod hoc trong thoi duc khi
dong dac. Khi nguoi, thoi dic ngudi tir ngoai vao trong vi vay mat ngoai va day bao
gio tap chat cling it hon cac noi khéc sinh ra thién tich vung.

Thoi dic 16n thi thién tich nhiéu, thép hop kim thi dé xay ra thién tich hon.
Thién tich 1am cho cdc phan cua théi dic c6 thanh phan khac nhau, tinh nang khong
giong nhau, co, 1y tinh giam c6 khi thanh phé& pham.

b/ Tap chat - phi kim loai: Trong bat ky thoi dic nao ciling ton tai tap chat
phi kim loai do 3 nguyén nhan sau:

- Xi 14n 16n vao kim loai.
- Do lién két hoa hoc trong qua trinh niu luyén. Cac tap chat Al,Os, SiO,, MnO
v.v...dugc tao ra khi khir 6xy trong gau rot.
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- Do céc lién két ctia nhitng 6xyt trén ma tao ra cic chat dé chay.
T4c hai cua tap chat phi kim loai 1a 1am cho co, 1y tinh ctia kim loai giam.

¢) Bot khi: nguyén nhan gay ra bot khi la do khi bi 14n vao kim loai 16ng khi
rot vao khuon.

d/ Ro6 co: do thdi dic khi 1am nguoi bén ngoai nguoi trude bén trong nén khi
bén trong thoat ra ngoai tao nén.

d/ Cac vét niit né: do bé mat thoi diic khong dugc bang phing; cdc vét niit
ngang 1a do khe h& giita mi gilt nhiét va than thoi duc tao ra. Cac vét nit doc sinh
ra khi toc do lam ngudi qua 16n. Hién tugng nay thuong xay ra & g& mép va canh
g6c 12 noi tap trung (ng suat va ngudi nhanh. Cdc vét nit 16n ¢6 thé gay nén phé
pham.

e) Mang citng mat ngoai: khi nudc kim loai rét vao khuon véi tée do va luu
luong 16n né s€ ban 1én va dinh vao thanh khuon va nguoi trudc tao thanh mot mang
cling bam vao mat cua thoi dic. Can phai lam sach mang cing nay roéi mdéi ti€n
hanh cén.

f) Lom co mat ngoai: khi r6t kim loai 16ng vao khuon, ciac bé mat thoi dic
ti€p xuc thanh khuon ngudi trude, ¢ gitta ngudi sau nén khi dong dac ching co rit
kéo kim loai phi trong 16p vd ngoai da dong dac tao nén nhitng 16m co & gan 16p vo
ngoai. Hién tugng ndy khong nhitng gay ra ph&€ phdm ma con 1am hu hong bo phan
dan huéng va 16 hinh truc céan.

1.4.3. biéu kién ky thuat cua thoi dic

Diéu kién ky thuat ctia thdi dic phai dugc giam doc thong qua trén co s quy
dinh chung cuia nha nuéc. Diéu kién d6 bao gébm nhitng diém téng quat sau:

@ Bao dam thanh phan hod hoc, nau luyén ding mac thép quy dinh.

@ Kich thudc va hinh dang thoi dic dung ban vé ky thuat yéu cau.

® Bé mat thoi dic phai sach, khong bi khuyét tat néu c¢6 khuyét tat bé mat
phai nam trong pham vi cho phép. Vét niit phai < 3mm; néu >3 mm thi phai khi
sach truéce khi can.

@ Lop bot khi cua thép soi khong dugc cach bé mat ctia thoi dic > 10 mm.

® Phai dong mac thép va mé nau luyén that ro rang.

® Phai c¢6 cdc chimg tir thong ké tir ndu luyén, dic, kiém nghiém, thi
nghiém, phan tich thanh phan hod hoc, mac thép v.v...

@ Dénh gia chat lugng thoi ddc va dua t6i dia diém van chuyén sau khi ndu
luyén.
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1.4.4. Khit bo cac khuyét tat ctaa thoi diic va phoi trude khi can

Pay la mot viéc vo cung quan trong vi né quyét dinh t6i chit luong san
phdm cén. Nam viing cac diéu kién k§ thuat va cdc khuyét tat, ta ti€n hanh khir bo
céc khuyét tat dac biét 1a & bé mat bén ngoai ctia phoi can.

a/ trang thai bé mat thoi dic va phoi truée khi can

Trong gia cong kim loai bang dp luc thi viéc nghién cttu su phan bé Gng suat
dong déu hay khong c6 mot tim quan trong to 16n, n6é quyét dinh t6i nang suat va
chat luong san phdm. Trong san xudt cdn ciling vay ng sudt phan bd déu thi san
phdm khong bi cong vénh, nit né, bé mat nhin bong v.v...tng suat phan bo khong
déu dan dén phé pham.

@ Nhitng nguyén nhan phan b6 tng suét khong déu bao gom:

- Do nhiét @6 nung khong dong déu.

- T6 chic kim loai sau két tinh 14n nhiéu tap chat phi kim loai, c6 su thién
tich, c6 su khac nhau vé co Iy tinh trong timg tinh thé.

- Do bién dang cua kim loai khong dong déu.

- Hinh dang dung cu gia cong, luc ma sat v.v...

@ Cic khuyét tat bé mat gay ra su tap trung Ung suét: ta biét rang cac khuyét
tat bé mat gay ra su tap trung ung suét & thdi dic va phoi. Nguoc lai su phan bd ting
suat khong déu 1a nguyén nhan gy ra cdac khuyét tat bé mat. Vi vay khi khir bo
khuyét tat bé mat ta hét sic chd y v6i nhitng bién phdp thich hop. Néu ta khong
thuc hién ddng thi ngay trong qua trinh khit bo khuyét tat va cat bo 2 dau thoi dic,
cac go mép v.v...lai gay ra hién tuong tap trung tng suat.

b/ Bién phap té chitc khir bo khuyét tat

Tuy thuoc vao quy trinh cong nghé cdn ma ngudi ta c¢6 thé dung cic bién
phap t6 chitc khir bd khuyét tat khac nhau. Nhin chung c6 cdc bién phap t6 chiic
sau:

- Duing méy chuyén dung bé tri ndm trong trong day chuyén cong nghé san
xuat dé khir bo cac khuyét tat.

- Khtr bo khuyét tat truée khi dua vao san xuét. Qua trinh nay phai tién hanh
O trang thai ngudi.

- Khtr khuyét tat & phoi ma phoi nay duoc can tur thoi dic chua dugc khur
khuyét tat.

Ngoai cdc bién phdp trén ngudi ta con phai dua vao yéu ciu cta san pham
bao gom kich thudc, chat luong va cac yéu cau dac biét ma khir khuyét tat caa thoi
duc trude khi cén va phoi sa khi can.
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Dai véi thép hop kim viéc khir bo khuyét tat lai cang quan trong va cap thiét.
Cac bién phdp phai than trong va nhiéu cong doan hon, cu thé gém céc bién phap
sau:

® U thoi dic dé khir céc ing suat du va 1am mém kim loai.

® Got déo khuyét tat bang bia hoi.

® Cit bang khi.

O Tién boc hoan toan vo ngoai cta thoi dic (v6i phoi tron cho can 6ng).

® Mai, phay bé mit cho dat yéu cau k¥ thuat.

¢/ Mot s6 phuong phap khir bé khuyét tat

® Usobo

V6i muc dich giam va khir tng suét du cong v6i lam mém kim loai dé gia
cong co khi dugc dé dang va lam giam tré khdng bién dang cta kim loai khi cén.
Viéc G kim loai cang can thiét doi vé6i thép hop kim, thép cacbon cao, thép gid, thép
khong gi v.v...

Qua trinh & phu thudc vao thanh phan hoa hoc va kich thudc cua théi dic ma
ti€n hanh theo nhitng bi€u do thoi gian va nhiét do trong cac 16 nung (10 buéng, 10
giéng). Ngoai ra khi 14y thoi ddc ra khoi khuon ta nén 1am nguoi cham dé trnhs
hién tuong ran nit va xuat hién cdc dém trang.

U lam cho thanh phan hod hoc cta thodi dic duge déng déu nhét 1a & nhiét do
(1050 + 1150°C) thi thanh phan ctia kim loai phan b6 rat déu. Nhiét do G nén 14y tir
duong AC, tré 1én hoac khoang gitta AC,-AC; hoac AC,-AC,, trong gian do trang
thai Fe-C.

® Tam thuc (tay bang axit)

T4m thuc kim loai thudng dung d6i v6i phoi can, doi khi ciing ding d6i véi
thoi dic. Ta biét cac 16p vay sat bam vao bé mat phoi can chu yéu 1a Fe,O, va FeO.
Theo tai liéu nghién ctu thi Fe,0; chiém khoang (20 + 50)%, con FeO chiém
khoang (50 + 85)% vay sit.

Dé 1am céc 16p vay sat nay bong ra khoi bé mat kim loai ngudi ta dung cdc
axit H,SO,, HCL, HNO; va cdc mu6i ctia n6 cho tac dung véi cac 16p 6xyt tao nén
vy sat d6. Ta thudng dung 2 phuong phap tdm thuc:

- TAm thuc bang dién phan & nhiét do binh thudng.

- Béing axit duoc nung néng & nhiét do tir (80 + 85)°C

Phuong phap 1 dugc su dung trong viéc ché tao cac loai thép tdm trang kém,
trang thi€c v.v...trudc khi sang nguyén cong ma.
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Phuong phdp thit 2 duoc sir dung rong rii trong qué trinh tdm thuc véi cdc
phan tng sau:

Fe,0; + 3H,SO, = Fe,(SO,); + 3H,0
FGO + H2$O4 = FGSO4 + H2O
Sau d6: H,SO, + Fe = FeSO, +H,T

Khi H, cang nhiéu cang t6t vi khi n6 bay ra s& lam tung cdc 16p vay sat va
céc oxyt khac chua kip tdc dung ho4 hoc roi xuong ddy bé tdm thuc.

Tam thuc kim loai mang § nghia co hoc 12 & ché khi H, sinh ra lam bat tung
cac 16p vay sit boc quanh mat kim loai. Tuong tu nhu vay khi dung khi HCI va
HNO,. Kim loai sau khi dugc tdm thuc phai rira bing nudc 13 sau d6 rira qua nudc
néng. Sau khi da hoan thanh phai tién hanh ki€ém tra bé mat. Néu bé mit chua sach
phai ti€n hanh xir Iy bang phuong phép khéc.

® Lam sach bang lia

Qua trinh lam sach bé mat thoi dic va phoi bang lira gdbm 2 nguyén cong
chinh:

- Nung kim loai (nung cuc bo).

- Lam sach khuyeét tat.

DAu tién ngudi ta nung chd cé khuyét tat cta thoi dic phoi dat t6i nhiét do
khoang (1050 + 1350)°C bing khi 10 coc va acetylen, sau d6 ngudi ta théi O, vao,
oxi tdc dung v6i C,H, toa ra nhiét luong 16n nhiét nay lam cho kim loai tai choé c6
khuyét tat chay ra:

2C,H, + 50, = 4CO, + 2H,0 + QT

Duéi nhiét do tir 2500 < 3000°C va dp luc khi clia cac voi phun C,H, véi O,
am kim loai 16ng va xi duoc tao thanh dugc ddy ra bé mat kim loai.

- Toc do dot kim loai tGi nhiét do chay c¢6 anh hudng téi nang suat lam sach
bé mat. VG6i muc dich tang toc do nong chay chd khuyét tat bé mat kim loai nguoi
ta dung nhitng thanh thép tron cacbon thap ¢ = (4 + 5)mm dot chay va cho cac got
kim loai néng chay dé roi vao chd khuyét tat dinh khir r6i 1am sach - lam nhu vay
nang suat tang rat nhiéu.

Do viéc dot néng chi tién hanh cuc bd & nhiing noi ¢6 khuyét tat, nén sau khi
khtr xong phoi nguoi di rat nhanh va truyén nhiét vao cac viing lan can. Va nhu vay
ung suat phu tap trung dugc tao thanh. Gng suat phu tap trung la ting suat do tdc do
nung khong déu gay ra nén hoac do khir bd khuyat tat gay nén. N6 khéc tng sudt du
(12 ¢ng suat con lai sau khi gia cong). Do tng sudt phu tap trung sinh ra ma mot s6
loai thép c6 hién tuong nit sau khi 1am sach bang lta.

Céc nha kim loai hoc nghién cttu hién tugng dé va cho ta thay rang:

- Nt sau khi 1am sach bang Itra 12 cso su bién déi ctia t6 chic kim loai khi
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lam nguoi. Néu t6 chic ostenic cang bén thi kha ning nit cang nhiéu. Luong chia
cacbon trong thép cang cao thi sau khi lam sach t6¢c do nguoi cang nhanh.

- Muén giam bét cac vét nit ay thi phai nung kim loai & nhiét d6 cao hon
quy dinh binh thuong néu la kim loai dan nhiét kém, nghia la thép hop kim cao phai
nung & nhiét do cao hon thép hop kim thap va thép cacbon thuong. Khi lam ngudi
né ciing phai & t6c do cham hon dé cai thién t6 chitc kim loai va tGng suat phu tap
trung khong thé vugt qud gidi han bén ciia no.

- Tuy thudc thanh phan cta kim loai cht yéu la thanh phan cacbon va crom
(Cr) ma nguoi ta chin nhiét do nung kim loai tru6c khi lam sach bang Ira. Theo
thuc nghiém thi phai nung so bo phoi & nhiét do tir (200 + 450)°C sau d6 nung dat
t6i (1050 + 1350)°C thi c6 thé tién hanh nung bat ky & 10 nao. Thép cacbon c¢6 ham
lugng < 0,5% va thép hop kim ¢6 thanh phan nguyén t6 hop kim <0,25% thi khong
can nung so bo ¢ nhiét do (200 +450)°C.

- Theo tai liéu & mot s6 nha may can & Lién X6 cho ta thay gid tién lam sach
béng Ira so véi gia tién 1am sach bang bua hoi chi bang mot nira dac biét n6 ré hon
10 14n so véi gid tién 1am sach bé mat ban phuong phap mai.

- Phuong tién 1am sach bang ltta c6 thé ti€n hanh bang thli cong hoic co khi.
Hién nay nguoi ta da ché tao ra cic mdy lam sach bang ltta dit trong day chuyén
san xuat can. May dugc bo tri & dau day chuyén cong nghé. Nhiét do dot néng cua
may dat rat cao.

May lam sach dugc tét ca cac loai thép c6 thanh phan khac nhau. Tuy nhién
¢6 nhugc diém 1a lam chay nhiéu kim loai.

O Lam sach bang dién (ho quang)

La mot phuong phép tién ti€n dua trén nguyén tic dung mdy han c6 dong
dién mot chiéu vdi cong suat khoang (14,5 + 17,5 kw), cudng do dong dién tir (300
+ 310) ampe hiéu dién thé 1a 60Von. Thoi tan

Cuc duong (+) duogc ndi vao vat
dugc khu (thoi dic hoac phoi).

Cuc am (-) n6i véi thoi than c6
ti€t dién (10 x 10) mm va dai tur
(100 + 150) mm. H.1.12. Nguvén 1y 1am sach bang dién

Dud6i nhiét do cua ho quang kim loai va cac tap chit khuyét tat chay va tach
khoi bé mat phoi. Dé tap chat kim loai chd khuyét tat chay ra duoc dé dang, phoi

Phoi

duoc dat nghiéng di mot géc nhat dinh hoac ¢6 voi dan khong khi c6 ap suat tir 2+3
atmotphe con goi 1a 6ng chuyén dung 9 dé théi kim loai 16ng va xi vang ra ngoai.
Lam nhu vay thi nang suat cao hon so véi cach lam thong thuong tir 3 + 4 lan gia
thanh ha hon so v6i viéc dung bua hoi, phoi lai it bi nut.

Nhugc diém chia phuong phdp nay 1a khé quan sat khi mu6n kiém tra khuyét
tat con hay khong phai dung lai do dé nang suat bi han ché.
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©. Lam sach bang bia hoi

Dung bua hoi dé 1am sach khuyét tat cta phoi thoi dic 12 mot phuon phap
hién van dang st dung rong rai.

Hinh déng chd lam sach va ty s6 H/b > 1/6 (da n6i 6 phan cong nghé cén
thép hop kim)

- Bda hoi duc sau moi lan tix 2 + 3 mm.

- Téc¢ d6 duc khoang 0,3 m/phuit.

- Khi duc khong duge duc theo vong tron cua phoi va thoi dic, khong duge
tao ra canh gd vuong goc dé tranh cdc ting sudt du phu gay ra nit né va cic khuyét
tat khac.

@®. Lam sach bing may bao

Dé khir khuyét tat trén bé mat thoi dic ngudi ta dingmot loai may ¢ cau tao
dac biét nhu mdy bao.

T6c do cat chia mdy tir 3 + 5 m/phiit né phu thudc do ciing cta thoi dic va
trang thai bé mat. Phuong phdp nay nang sudt khong cao ma gia thanh lai dat.

@. Lam sach bing may phay va may tién

Vé6i thoi tron ¢6 ¢ < 300mm va trong luong tir (500 + 550)kg c6 thé khir
khuyét tat trén may tién. Phuong phdp nay chi dung véi thép hop kim dac biét 1a
trong san xudt ong khong han. Vi khi cdn ong tr thép hop kim bé mat phoi ong phai
dugc 1am sach hét stic cin than va khir bd hét khuyét tat, c6 khi ngudi ta tién boc di
han mot 16p vo ngoai.

Nguoi ta cling ¢6 nhitng loai mdy tién chuyén dung cho thoi duc tié€t dién
vuong hoac chit nhat. Vi nhiing thoi dic khong can thiét tién hét ma chi khu
khuyét tat timg ving thi ngudi ta ding may phay dé khir khuyét tat tai vang do.

©. Lam sach biang phuong phap mai

La phuong phap khir khuyét tat dat tién nhat. Mai chi st dung véi nhitng thoi
dic qud nho khong thé khir bing cac phuong phdp duc, tién, bda hoi ...Mai dugc
ti€n hanh truc ti€p bang dd mai v6i nguyén tac:

- Thép mém thi dung d4 mai cing va ngugc lai thép cing thi dung dd mai
mém (d4 mai ciing hay mém 1a do su lién két cdc hat tinh thé d4 mai c6 chac hay
khong). Ta c6 thé giai thich nguyén tic d6 nhu sau:

- Thép ciing 1am cho d4 mai chéng mon. D4 mai mém thi hat d€ vang ra, hat
véang ra tao thanh 16p méi dé€ lam mon thép. Nguoc lai thép mém dung da mai ctng
vi khi mai hat d4 bi lau mon hat da phai lién két vitng chac véi nhau dé mai lau méi
bi vang ra.

- Kich thudc da mai phu thudc vao kich thuée cua phoi va s6 vong quay cta
truc da mai. D6i véi thép cacbon cao va thép hop kim c6 trong luong va kich thudc
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cta thoi dic nhoé thi dd mai duoc dung ¢6 ¢ = (400 + 500)mm, rong (chi€u day) ti
(60 =+ 80)mm.

- Toc do quay ctia da mai phu thudc vao do lién két cta vat liéu. Vi du chat
lién két 1a gom thi toc do dat (25 + 30)m/s. Néu lién két 1a pa-ké-lit thi toc do dat tir
(35 +45)m/s.

Su co xat do luc ma sat sinh ra khi mai rat 16n dan dén phoi c6 nhiét do 16n.
V6i nhiét do cao 4y bé mat phoi ¢6 thé bi chdy va nit né. Vi vay phai chon da mai
c6 vat liéu phu hop véi mac thép, toc do quay, cuong do ép da mai 1én bé mat kim
loai. Khi mai sinh ra bui nhiéu vi vay can trdnh bui cho cong nhan khi thao tac

1.5. NUNG PHOI KHI CAN
1.5.1. Muc dich cua viéc nung néng

Nung néng kim loai truéc khi céan cht yéu 1a dé giam luc chong bién
dang, tang tinh déo cho kim loai dé dé gia cong. Ngoai ra, nung phoi con 1am
giam luc cdn, giam tiéu hao nang lugng, tang tudi tho cua truc cdn va thiét bi,
tdng nang sudt, ting chat lugng san pham.

1.5.2. Mot s6 van de xay ra khi nung
a/ Nit né: hién tuong nit né xuat hién bén ngoai hodc bén trong kim loai.

Nguyén nhdn: Do Gng suit nhiét sinh ra vi su nung khong déu, téc do nung
khong hop 1y v.v...ing sudt nhiét nay cung véi tng suit du sin ¢ cua phoi (can,
dic) khi vugt qua giGi han bén cta kim loai s€ gay ra nit né. (D6i véi thép thuong
xay ra ntt né 6 t° < 800°C).

b/ Hién tuong o6xy hoa: kim loai khi nung trong 10, do ti€p xtc v6i khong
khi, khi 10 nén bé mit né dé bi 6xyhod va tao nén 16p vay sat. Su mat mat kim loai
dén 4 + 6%, con lam hao mon thiét bi, giam chat lugng chi tiét v.v...Qua trinh 6xy
hod xay ra do su khuyét tdn clia nguyén tir 6xy vao 16p kim loai va su khuyét tan
clia nguyén tir kim loai qua 16p 6xyt & mat ngoai vat nung dé tao thanh 3 16p vay
sat: FeO-Fe;0,-Fe,0;.

Nhiét do nung trén 570°c, I6p vay sét ting manh va trén 1000° 16p vay sat
day dac phu kin mat ngoai vat nung, nhiét do tiép tuc tang 16p 6xyt nay bi chay,
déng thoi tao nén 16p oxyt méi. Oxyt hod c6 thé do o6xy dua vao, hoac do khi CO,,
H,O0 tach ra.

¢/ Hién tugng mat cacbon: Hién tuong mit cdcbon clia mat ngoai vat nung
lam thay déi co tinh cua chi tiét, c6 khi tao nén cong vénh, nit né khi t6i. Khi lam
mat C 1a O,, CO,, H,0, H,... Chiing tac dung véi cécbit sit Fe;C cua thép:

2Fe;,C+ 0, = 6Fe +2CO
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Fe;C + CO, = 3Fe + 2CO
Fe,C+ H,O =3Fe + CO + H,
Fe.C + 2H, = 3Fe + CH,

Téac dung manh nhét 1a H,O r6i dén CO,, O,, H,...

Qua trinh mat C nguoc v6i qua trinh 6xy hod va xay ra trén bé mat kim loai
cing mot ldc véi 6xy hod. Téc do cua hai qud trinh khac nhau. Bat dau nung toc do
mat C nhanh sau d6 giam dan, con t6c do oxy hod thi nguoc lai. Khi téc do oxy hoa
16n hon téc do mat C thi 16p mat C giam di. Hop 1y nhat 1a can tao nén 16p 6xy hoa
manh hon mat C . L6p mat C bat ddu phat trién khi t° = 600+-800°C va tang khi
nhiét do tang. Luong mat C tang khi thoi gian tang nhung téc do mat C giam.

Dé giam su mat C c6 thé dung chat son phu lén bé mat vat nung. Hién nay
hay dung chat son sau day hoa véi nuGe hoac véi con étyl:
60%SiO,+ 15%Al1,05+ 11,2%Ca0 + 4,4%MgO +5%(K,0+N,0) + 0,8%Fe,0;.

d/ Hién tuong qua nhiét: Néu nhiét d6 nung qua cao thi hat 6stenit cang 16n
lam cho tinh déo ctia kim loai giam nhiéu, c6 thé tao nén niit né khi gia cong hoic
giam tinh déo cua chi ti€t sau nay. Poi v6i thép cacbon nhiét do qua nhiét dudi
dudng dac khoang 150° tro 1én (t°,> t%,- 150°C). Néu thoi gian giit ¢ nhiét do qué
nhiét cang lau hat ostenit cang 16n thi kim loai cang kém déo. Hién tugng nay duogc
khac phuc bang phuong phdp u. Vi du: Thép cdcbon u & 750 + 900°C, nhung véi
thép hop kim thi rat khé khan.

d/ Hién tuong chay: Khi kim loai nung trén nhiét do qua nhiét (gan dudng
dac) vat nung bi pha huy tinh gidi cua cac hat do vung tinh giéi bi 6xy hod manh
liet. Két qua 1am mat tinh lién tuc ctia kim loai, dan dén phd huy hoan toan do bén
va do déo clia kim loai. Khi chdy kim loai s& phat sdng va c6 nhiéu tia lta ban ra.
Sau khi bi chay thi kim loai bi viit di hodc chit ra ting khic dé ndu lai.

1.5.3. Ché do nung kim loai

a/ Chon khoang nhiét do nung
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H.1.13. Gian d6 chon khoang nhiét do gia cong d6i véi thép cdc bon
a) Gian d6 ly thuyét b) Gian do thuc t&
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Yéu cau: Dam bao kim loai déo nhat. Kim loai bién dang t6t va hao phi it
nhat. Chat lugng vat nung phai dugc bao dam. Daoi véi thép cacbon dua trén gian
d6 Fe-C dé chon khoang nhiét do GCAL.

Trong thuc t€ c¢6 thé chon

e . , 0% 1‘
nhiét do nu¥1g l.(hl gia con\g ap luc 1350 Ving chdy
theo pham vi nhiét do nhu hinh sau. . )
: L " . ) Vung qua
Trong san xuat dé xic dinh nhiét
khoang nhiét do cua cic kim loai va 1100 |- Ving GCAL
hop kim thuong dung bang. Daoi véi —
cong nhan trong diéu kién thiu
dung cu do c6 thé x4c dinh nhiét do %00
theo mau sac khi nung. viing bién ciing
Vi du: d6i véi thép khi nung 0.8 1.1 ¢ cacbon
mau s€ sang dan tr mau dé xam H.1.14. Pham vi nhiét do gc. 4p luc

(500°) dén sang trang (1250°).
b/ Thoi gian nung

Ché d6 nung hop ly can dam bao nung kim loai dén nhiét do can thiét trong
mot thoi gian cho phép nho nhat. Nhiét do phai phan bé déu trén toan bo tiét dién
phoi. Qud trinh nung ¢6 3 hinh thitc: D6 luu (khi t° < 600% thi doi luu 1a chi yéu),
bitc xa (khi t° > 600°% thi bitc xa 1a cht yéu), truyén nhiét (ca qud trinh nung). Thoi
gian nung tir nhiét do binh thudng dén nhiét do ban dau gia cong c6 thé chia thanh
2 giai doan:

Giai doan nhiét do thap: Thoi gian nung giai doan nay can dai, t6c do nung
cham, néu khong kim loai dé nit né hodc bién dang. Toc do nung nay goi 1a: “toc
do nung cho phép” va c6 thé tinh theo cong thiic:

564. ot
,HErg (°c/giv).

K =

K - T6c do nung o - Gi6i han bén.. A - Heé s6 dan nhiét.
E - Modul dan h6i. [ - Hésonddai. r - Ban kinh phoi hinh tru.
K chtl yéu phu thudc vao A con céc thong s6 kia khong dang ké.

Giai doan nhiét do cao: (850°c dén nhiét do bat dau gia cong)

Khi nhiét do vat nung trén 850°c tinh déo tang, toc do 6xy hod manh. Toc do
nung & giai doan nay khong phu thudc nhiéu vao hé s6 din nhiét nita, vi thé c6 thé
tang nhanh t6¢c do nung nhiam ting nang suit nung, gidm luong oxy hod va chdy
cacbon, han ch€ su 16n 1én cta cac hat kim loai, giam hao phi nhién liéu.vv...

T6c do nung cua giai doan nay goi la “tdc do nung ky thuat”, né phu thuodc
vao cach x&p phoi, do dai phoi v.v...
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Bang 1.1. Nhiét do két thic va nhiét do chay cia mét so thép

STT | Mac thép va thanh phan hoa hoc Nhiét do két thiic nung Nhiét do

(°C) chay
1 | Thép cac bon cé6 %C=1,5 1050 1140
2 | Thép cac bon c6 %C = 1,1 1080 1180
3 | Thép cac bon c6 %C = 0,9 1120 1280
4 | Thép cac bon c6 %C = 0,8 1180 1280
5 | Thép cac bon c6 %C = 0,5 1250 1350
6 Thép cac bon c6 %C = 0,2 1320 1470
7 | Thép cac bon c6 %C =0,1 1350 1490
8 | Thép 1o xo C60, C65 1250 1350
9 | Thép hop kim niken (Ni =3 %) 1250 1370
10 | Thép hop kim Ni - Cr 1250 1370
11 | Thép hop kim Cr - Vanadi 1250 1350
12 | Thép gid 1280 1380

1.5.4. Thiét bi nung

Trong san xudt can, céc loai 10 nung duoc st dung nhiéu 1a céc 16 nung va ho
nung (10 gi€ng), cu thé nhu sau:

- Nung thoi dic cho mdy cén pha thi dung 10 giéng.

- Nung phoi thoi cho may can Ray-dam thi dung 10 lién tuc va 10 buong

30700
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H.1.13. Cau tao 10 nung lién tuc

- Nung phoi va thoi dic cho may can hinh va can 6ng thi dung 10 lién tuc, 10
co day xoay.
- Nung phoi, thoi dic thép hop kim thi dung 10 lién tuc ¢6 budng dét so bo
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va 10 buong.

- Nung théi dic, phoi cho mdy can tdm thi dung 10 budng, 10 lién tuc va 1o
c6 ddy di dong.

Viéc bo tri nung thoi dic va phoi can & 10 nao con phu thudc vao may can va
san phadm. Vi vay cin phai chon 10 nung cho hop ly dé dim bao ting nang suit
nung va nhan dugc tot nhat véi gid thanh ha.

Mot s6 nhdn xét:

- Lo giéng chi nung thoi ddc va phoi cé kich thude 16n, né phut hgp véi cong
nghé can tho, can pha va can khong lién tuc.

- Lo lién tuc thich hgp khi nung cho tét ca cac loai phoi va thoi dic khac nhau,
né phu hop véi can lién tuc nhu can thép hinh, thép tam v.v...

- Dé dam béo duoc nhiét do va ning sudt nung chinh x4c va cao, cin phai trang
bi cdc dung cu do nhiét, mdy ddy phoi, mdy lat phoi va céc thiét bi khdc dé tu dong
hod qua trinh nung.
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H. 1.14. Lo giéng hoan nhiét
1: budng tich nhiét nung khong khi; 2: budng tich nhiét nung khi; 3:xe chd xi; 4: khu
vuc dat thiét bi do va kiém tra; 5: ving chita mdy phat dién; 6: dudng ra 6ng khoi;
7: noi lap cap nhiét xung; 8: van dao khi -khong khi
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Chuong 2
CAC KHAI NIEM CO BAN
CUA QUA TRINH CONG NGHE CAN THEP
2.1. LO HINH TRUC CAN

2.1.1. Khai niém vé 16 hinh truc can

Tat ca cac loai thép hinh c6 tiét dién don gian nhu thép tron, vudng, chit nhat
v.v...va ¢6 bién dang phtc tap nhu thép chit I, U, thép dudng ray v.v... déu dugc can
trén cac truc da duoc tao cac ranh cé bién dang tuong tng. Bién dang ranh cua 2
hay 3, 4 truc tao thanh mot bién dang “calip” goi 1a 16 hinh truc cén.

Hinh 2.1. Ranh cua truc cdn tao thanh 16 hinh.
a) 2 truc; b) 3 truc; c¢) 4 truc

Trong cong nghé can thép tdm thi qua trinh can dugc ti€n hanh trén truc
khong tao ranh (truc phang) song viéc xdc dinh ché do ép, phan bo Iuong ép va tinh
todn x4c dinh bién dang truc can dé dat duoc san pham c6 chiéu day dong déu ciing
dugc goi la thiét k&' 16 hinh truc cén.

No6i chung trén mdi 16 hinh chi cdn mot 14n, song ciing ¢6 thé can nhiéu lan
bang céch thay doi khe ho giita 2 truc can.

2.1.2. Cac thong so co ban ctia mot 16 hinh

Thong s6 co ban cua 16 hinh chinh 12 cdc dai luong can tinh todn dé tao nén
16 hinh, né6 tuy thudc vao hinh dang cac 16 hinh:

a) Lo hinh hop chir nhat

h - chi€u cao 16 hinh
b - chiéu rong ddy 16 hinh

B - chiéu rong miéng 16 hinh

Y - d6 nghiéng thanh bén 16 hinh
h, - chiéu sau ranh 16 hinh

B B . r; - ban kinh luon vanh truc

B j r - bén kinh luon & ddy 16 hinh

t - khe ho giita 2 truc can

Hinh 2.2- L6 hinh hop chit nhat.
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Do nghiéng thanh bén 16 hinh W con goi 1a luong thoat phoi khi can va dugc
biéu thi bang ty so giita hiéu s6 chiéu rong miéng va ddy 16 hinh va chiéu cao ranh
16 hinh tinh theo %.

Do nghiéng thanh bén 16 hinh ¥ khong nhiing tao cho phoi ra vao 16 hinh dé
dang ma con tao diéu kién dé phuc hdi lai ding kich thudc ban ddu khi phuc héi lai
truc. Do nghiéng thanh bén 16 hinh P ¢6 thé chon tir 1 + 10% hoic 16n hon.

Ban kinh géc luon r va r; nhdam loai trir su tap trung Gng sudt trong truc can
dong thoi tranh géc nhon cho vat can do d6 tranh dugc bavia, nit ran do rach géc
khi nhiét do thap va giam tinh déo.

C6 thé chon: r= (0,1 + 0,15)h; r, = .

b) L6 hinh thoi

Dai véi 16 hinh thoi va 16 hinh vuong thi ban kinh lugn r; & miéng 16 hinh c6
thé 1ay 16n hon mot it dé tao diéu kién cho gian rong thuan loi trdnh tao bavia. Bang
cach chon bén kinh lugn c6 thé diéu chinh dugc chiéu cao va chiéu rong cua 16 hinh.

h - chiéu cao 16 hinh khong ¢6 ban kinh luon.
h, - chiéu cao 16 hinh ¢6 bén kinh luon

b - chiéu rong hinh thoi

b, - chiéu rong miéng 16 hinh

rvar, - cdc ban kinh luon

t - khe ho giita 2 truc can

¢/ Lo hinh vuong

L6 hinh vuong c¢6 su phan biét véi hop vuong & cach bo tri 16 hinh trén truc
can. L6 hinh vuong bd tri ranh theo hinh chéo. L6 hinh hop vuong bé tri ranh theo

canh a.
=
A T
A rl | T t
|
<l S| TR al S e
' | f
Y ~=
- b, N
<l b -
Hinh 2.3- L6 hinh thoi. Hinh 2.4- L6 hinh vuong.
d/ L6 hinh 6van

L4 hinh 6 van ¢6 nhiéu céch céu tao: 6van mot ban kinh, 6van nhiéu ban
kinh, 6van bang, 6van ding.
Tuy theo yéu cau cong nghé ma khi thiét k& 16 hinh ta chon cho phu hop:
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_ Hinh 2.5- C4c thong s6 co ban ctia 16 hinh 6van
a. Ovan mot ban kinh; b. Ovan hai béan kinh; ¢. Ovan bang

d/ Lo hinh tron d,
L
Thong thuong 16 hinh tron ¢6 mot dudng ; i \ 1
kinh d, song ciing c6 mot sO truong hop khi can -7 _: ______ = |4
céc loai san phdm 16n thi 16 hinh tron duoc :
thiét k& theo 2 dudng kinh: dudng kinh thing ' v
ding d va dudng kinh ndm ngang d,. Hinh 2.6- L hinh tron.

2.1.3. Cach phan loai 16 hinh
a/ Phan loai theo hinh dang

e L0 hinh don gian: chit nhat, trdon, vuong, 6van v.v...
e L6 hinh phic tap: 16 hinh géc, chit I, chit U, v.v...

b/ Phan loai theo cong dung

e L6 hinh gién dai (cdn phd): nham giam nhanh tiét dién cta phoi.

e Lo hinh cdn tho: dong thdi v6i giam tié€t dién cta phoi phai tao dugc dan
hinh dang vé gan véi hinh dang clia san pham.

e L6 hinh trudc thanh pham: tdc dung khong ché duoc kich thudc cua thanh pham

e Lo hinh tinh: cho ra kich thudc va hinh dang cua san phdm ¢ trang thai néng
va phai dam béo ca dung sai ctia san pham.
¢/ Phan loai theo cach gia cong 16 hinh trén truc cian

e Lo hinh hé: phan 16n gép & 16 hinh don gian, ching c6 duong phan chia khe
ho gitta 2 truc cdn x-x nam trong pham vi ranh cua truc cdn du cho ranh dugc
gia cong trén mot hay 2 truc.

a) b) c)
Hinh 2.6- L6 hinh ho.

e Lo hinh Kkin: ¢6 dudng phan chia khe hd gitta 2 truc cdn x-x ndm ngoai pham
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vi ranh 16 hinh dugc céu tao boi mot phan 16i va mot phan ranh clia 2 truc can.

Hinh 2.7 L hinh kin.
e Lo hinh nira kin BN N —— 3
O loai 16 hinh nay trén truc cdn J \r
vira ¢6 phan 16i vita c¢6 phan 16m. Khe
hé gilta hai truc can dugc cau tao &
thanh bén ctia 16 hinh. Hinh 2.8. L hinh nira kin.

2.1.4. Puong trung binh cua truc, duong can, duong trung tuyén cua 1o
hinh truc can

a. Puong trung binh cua truc can

Duong trung binh cta truc cdn 1a dudng ndm ngang chia doi khoang céch
gifra 2 tam truc cén.

b. Puong can
Puong céan la duong trén d6 phan bo 16 hinh truc céan.

Tam cua truc cén trén Tam cua truc céan trén

................................................................. >
<
T S Pud binh ct TQ“ <: Z' Puong trung binh
Y uong trung binh cua Y =<
) / \ ) ) /X

truc cdn va duong cdn _ = A cua truc cén

¢. Puong trung tuyén cia 16 hinh

Duong trung tuyén cta 16 hinh 1a mot dudng thang di qua trong tam cta 16
hinh déng thoi phai dam bao téng hop luc cua kim loai tic dung 1én mat trén va mat
duéi cua 16 hinh bang nhau. Chiéu sau ranh cua 2 truc déu bang nhau.

Puong trung tuyén cé thé tring v6i dudng trung binh va dudng cén trong
mot sO truong hop.

Néu nhu luc ma sat va hé s6 ma sdt & ca hai truc nhu nhau thi su can bang
toc do c6 thé thay bang su can biang duong kinh trung binh 2R, cuia truc can.

Ripi = Ripg
2R, - duong kinh lam viéc trung binh cta truc trén.
2R ;4 - duong kinh lam viéc trung binh cua truc dudi.
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Néu khong x4c dinh ding dudng trung tuyén cua 16 hinh c6 thé pha v& khép
n6i hodc truc ndi, gay ton that nang lugng, 1am mon nhanh cac thiét bi din huéng
va 16 hinh, gay tng sudt trong vat can.

Dé xdc dinh duoc dudng trung tuyén cua 16 hinh c6 nhiéu phuong phép.

e Ddi vdi cédc 16 hinh don gian:

Hinh 2.9- Dudng trung tuyén cua 16 hinh.

e DaGi véi truc can c6 16 hinh phic tap (ddm chit I, duong ray): loai 16 hinh
nay cling c6 truc doi xing vi vay duong trung tuyén chinh la truc doi xing
nim ngang.

Jil
il

Hinh 2.10 Dudng trung tuyén cta 16 hinh.

e Dai véi céc 16 hinh kin va cac 16 hinh dinh hinh khéc
N6i chung véi 16 hinh kin thi duong trung tuyén khong trung véi truc do6i
xtng, dong thdi véi nhitng 16 hinh khong ¢6 tinh d6i xiing thi dudong trung tuyén sé
la duong di qua trong tam laa 16 hinh. Phuong phédp xdc dinh trong tam cta 16 hinh
phtc tap, trong thuc t€ diing phuong phép chia 16 hinh phiic tap thanh nhitng 16 hinh
don gian dé xac dinh trong tam sau d6 tong hop toa do trong tAm cuiacdc phan don

gian thanh trong tam cua 16 hinh.

Ty
y

Hinh 2.11- So d6 xac dinh toa do trong tam thép chit U.
q,» g, - dién tich ti€t dién tiig phan. y, - toa do trong tam
cua q,; y, - toa do trong tam cta q,

_b-a

q;=d.Bmm?* q,= h mm?
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Puong thang N - N 1 duong trung tuyén gid thiét clia 16 hinh c6 toa do y.
_ M, +2M; _ q1y; +295Y,
q: 42 q1 *492
trong d6, M, va M, - momen ftinh cua tiét dién.
Phan than cta thép chit U la mét hinh chit nhat, ¢6 trong tam di qua duong
chia déu d.

Ta co:

d
2
Toa do trong tam phan chan cta chit I'T (hinh thang) ¢6 cach tinh nhu sau:

_h(2a+ b)
7273 a+b
O hinh 2.11 ¢6 Z = d +y 12 khoang cdch tir canh ngoai ctia 16 hinh dén dudng
trung tuyén N - N.

i =

2.1.5. Puong kinh lam viéc trung binh (ti€p xiic) cua truc can

Puong kinh ti€p xic D,, (lam viéc) cua truc can la duong kinh ma dan bao
cho van toc ra ctia vat can khoi truc can khong cé su vuot trude (van téc ctia vat can
va van toc dai cua truc cdn bang nhau).

Chiing ta biét rang toc do dai clia truc can va tdc do cua kim loai khi ra khoi
16 hinh lién hé véi nhau theo cong thiic:

Vie=1+S)v,

V.. - van téc cha vat can, m/s.

V,, - van t6c dai cua truc can, m/s.

S - luong vuot trudce.

S:VVC Vtr _VVC _1
Vtr Vtr
n.D .n
Vi =————
tr 60

Khi cédn trong 16 hinh thi to¢c do can tinh theo dudong bao cua 16 hinh trén truc
can. buong kinh lam viéc (tiép xtc) D, cua truc can khac nhau. Do dé, toc do ctua
vat can theo chi€u rong cua 16 hinh cling khac nhau. Vi th€ phai xdc dinh mot
duong kinh lam viéc trung binh, trén co s& d6 xac dinh téc do ra phoi va cac dai

n
/ D
luong bién dang khdc. Dy, =Y —&
1 n

Phuong phép xac dinh duong kinh lam viéc trung binh theo can bang luc ma
sat 1a rat khé. C6 thé x4c dinh ching theo 3 phuong phap don gian hon:
@ Theo bé mat ti€p xiic cua 16 hinh
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. D .k
Ta c6 biéu thic: Dy = ZT”‘
Trong do:

> D, - téng cdc dudng kinh 1am viéc tai tiing diém trén bé mat ti€p xuic
gitra kim loai v6i truc can.
max D

Dy

D, - Pudng kinh ban dau cua truc can. D, thay d6i tir D,,,, d€n D,;,.
F - dién tich bé mat ti€p xdc gitta kim loai va truc cén.

k - hé s6 phuc hoi lai truc can, k = i

Puong kinh truc cén chon trén co s& cong nghé: diéu kién an kim loai, do
bén, cong suit dong co, toc do can v.v...
Hé s6 phuc hdi truc cdn clia timg mdy can cu thé nhu sau:

e Mady cédn ph4, cin phoi :k=0,08 +0,15
e May cén hinh :k=0,08 = 0,15
e May cén day thép :k=0,05+0,09
e MaAy can tam néng :k=0,04 = 0,07
e May can tam ngudi :k=0,03+0,06

Mic d6 giam duong kinh khi phuc hoi Dpy ranh 16 hinh hay vanh truc trong
pham vi cho phép sau:
L6 hinh tinh:

e Khi cdn san phdm don gian: Dpy ( (l +ljD0.

L6 hinh thé
. , . . 11
e Khi cén san pham don gian: Dpy ( (Z+ng0
. 2 2 A 2, 1 1
e Khi cén san pham phtic tap: Dpy ( (5 +ZJDO

® Theo chiéu cao trung binh cua 16 hinh thi duong kinh lam viéc trung
binh cua truc can duoc tinh:
F
Dy, =Dy —hg =Dy _g
D, - khoang cach giita 2 tam truc can.
hy, - chiéu cao trung binh cta 16 hinh
F - dién tich tiét dién ctia phoi khi ra khdi 16 hinh (dién tich cta 16 hinh)
b - chiéu rong ctia phoi khi ra khoi 16 hinh (chiéu rong 16 hinh)
Phuong phdp nay don gian nhung véi cdc 16 hinh phiic tap thi cho két qua
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khong chinh xéc, vi khong tinh dén anh hudéng thanh bén cta 16 hinh.

® Theo dudng bao cua 16 hinh: thuong ding khi cin trong 16 hinh phiic
tap, 10 hinh vuong ho va Kin.

Duéi day gi6i thiéu cach xac dinh duong kinh lam viéc trung binh ctia truc
can mot s6 16 hinh thong dung:

L6 hinh évan
+ Theo bé mat ti€p xic cta 16 hinh
Dy, = Dg + 2R, (1-cos@y,)
D, - duong kinh lam viéc & ddy 16 hinh; R,, - ban kinh 6van.
@y, - 20c xac dinh vi tri duong kinh lam viéc trung binh.

b
Op = 0,25(a1rcsini + arcsin ¢ j
2R, 2R,

b,, - chiéu rong vat can khi ra khoi 16 hinh
C - canh vat cdan vuong dua vao 16 hinh 6van
+ Theo chiéu cao trung binh cta 16 hinh

0,67 ™~
1 14 18 22 26 3 34

B/h.t
Hinh 2.12-L6 hinh 6van xdc dinh D, Hinh 2.13. Xac dinh hé s6 6van k,
_ Fov . _ . _
Dtb _Dtt _b > FOV _bov (hov _m)+an’ an _kOV‘bOV'm

ov

O day, k,, 14y theo dé thi hinh 2.13 chon theo ty s6 b,,/m

m=2R,, ~2,/R2, —025C>
Pon gian hon nguoi ta xac dinh duong kinh lam viéc trung binh cta truc can

. . ’ 2
hinh thoi nhu sau vé6i hinh 6van mot ban kinh uon: Dy, =Dy, — gh .

L4 hinh trén
+ Theo bé mait tié€p xtc cta 16 hinh —d,—
D,, = D, - 0,785d a h T
d - dudng kinh thép tron. o I S
|

+ Theo chiéu cao trung binh cta 16 hinh \ | {
nd?

Dtb = DO _htb = DO —H = DO —0,785(1
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+ Theo bé mat ti€p xdc cua 16 hinh
D, =D, - h, + 0,35.h, = D, - 0,65h,.
+ Theo chiéu cao trung binh cta 16 hinh:

F
Dtb = Dtt _b_v

v

L6 hinh thei
+ Theo bé mat ti€p xdc cta 16 hinh

D175 =120
ht

= &

Dy =D, -h,+0,2.b,
D,=D,-h +0,35h,=D,-0,65h,. ¥ ¥ —
+ Theo chiéu cao trung binh cta 16 hinh:
0,5b¢hy

A
\/

Dtb = Dtt

A

t
28 hink lue gide d’l

+ Theo chiéu cao trung binh cta 16 hinh: < ¥,
T, T
] o/ @
Dy =Dy _E Sl e -

i =

q - dién tich tiét dién 16 hinh luc gidc. “y /

b - chiéu rong vat can khi ra khoi 16 hinh l«——Db —>|

+ Theo chu vi dudng bao 16 hinh: +«—B—»
(Dy —h)bg +2Dg.a h

D, = . D,=D, —t——
b by +2a d = Fu 2

D 2Dyl Dyl +Dyl, +...+ Dyl S
R I +1y +... 415 —] H a

A

1,, 1, ..., 1, -timg phan t6 dudng bao. *
D,, D,, ...D, - duong kinh lam viéc trung Qi
binh tuong tng véi cac phan t6 dudng bao. o[ Y—-—-B-—- —x
Vi du: v6i 16 hinh dim chit I thi: * : T
- Pudng kinh 1am viéc trung binh & chan hd 4=I o) E =
cho truc trén: Dy}, = 2D +Dd(B_2bh) ’ qu oe |
2hy, + B—2b, a
- Buong kinh 1am viéc trung binh & chan kin cho truc duéi:
2Dy H+2Dy h, +Dy(B-2b, )+2D, , .a;
2H +2h, +(B—2by )+2a,

Dyx =
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Tu nhitng phan tich trén c6 thé tham khao cach xdc dinh dudng kinh lam
viéc (ti€p xtc) ctia mot s6 16 hinh thudng gap (bang 2.1)

Tén 16 hinh Hinh minh hoa Puong kinh 1am viéc
L6 hinh phing D,=D,-h
L6 hinh hop
Dy=D;-h
L6 hinh vuong D, =D, -0,76a
Lo hinh tron D,=D,-0,8d
Lo hinh thoi D, =D, -0,55h
L6 hinh 6van I.D, =D, - 2h+m
3
2
2.D, =D, - b.h +t§),2h

L4 hinh 6 canh

L6 hinh phiic tap Dy =Dy —

o |
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2.1.6. Bo tri 16 hinh trén truc can

a. Kich thudc truc can va duong can

Dé b6 tri duge 16 hinh trén truc cdn phai xuét phat tir cdc kich thuée co ban
ctia truc can.

Puong kinh truc can D, ciia mdy can la khoang cach gitta 2 duong tam cua
truc can trén va dudi & vi tri binh thuong khi can.
Dt +Dp

2

Khi 2 tryc ti€p xdc nhau hoan toan
khong c6 khe hd ta c6 duong kinh ban
dAu cua truc can:

D;=Dyr+t; Dp=Dyp+t

t - khe ho gitta 2 vanh truc

Dy, Dyp - dudng kinh theo vanh truc

Puong ti€p xidc cta 2 duong kinh ban dau Dy, Dy goi 1a duong can.

D1y, Doy, -duong kinh trung binh cta truc trén va dudi.
D1y, Dpy - duong kinh lam viéc cua truc trén va dudi.

Dtt =

Hinh 2.14- B6 tri 16 hinh trén truc can.

Dai vé6i cac 16 hinh don gian nhu hop chit nhat, vuong, thoi, 6van, tron khi bo
tri 16 hinh trén truc cdn thi truc doi xdng nam ngang cta 16 hinh (dudng trung
tuyén) luon trung v6i dudng cdn. Trong thuc t€ nham 6n dinh phoi lic ra khoi 16
hinh di theo mot hudng, nguoi ta sit dung st chénh 1éch duong kinh ban dau cua 2
truc can. Néu Dy > Dp: ta goi 1a ¢6 ap luc trén (phoi ludn cong xudng dudi lic ra
khoi 16 hinh, néu D, < Dy, ta goi 1a ¢6 dp luc duéi. Ap luc trén AD; va dp luc duéi
AD; dugc biéu thi:

ADy=D;-Dyp; ADp=Dy-D;.

Khi cn cdc san pham c6 bién dang phtc tap thi dung 4p luc déi véi truc nao
c6 chia phan ranh 16 hinh kin. Khi cdn hinh nguoi ta dung ap luc trén. Ap luc trén
c6 tri s6 1 + 3 mm cho may can hinh c& nho va 10 mm cho mdy cédn hinh c¢& 16n.

Ap luc duéi thuong ding & cic mdy cdn ma phoi can cé trong lugng 16n (cdn
tam néng) vai tri sO ap luc 10 + 15 mm.

Trong truong hgp bo tri 16 hinh cé st dung dp luc trén véi mot dai luong AD;
= Dy -Dp, thi duong can phai 1a duong 6 vi tri thdp hon duong ti€p xic gitra 2 duong
kinh ban dau cta truc trén va truc dudi mot khoang cach 1la AD; /4 boi vi:

Dr _Drg  ADp . Dp _Dprp  ADp

b

2 2 4 2 2 4
Vi Dy = Dy cho nén biéu thic trén c6 thé viét:
D, - D, = AD;

Trong trudng hop st dung ap luc dudi thi dudng cin s€ nam & vi tri cao hon
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dudng trung binh cla truc can mot dai lugng AD/4. Vi dudng trung tuyén cua 16
hinh ndm triing véi dudng cdn nén khong can phai xay dung mot duong phu trung
binh clia truc cdn ma ta c6 thé tinh dudng kinh truc trén va truc dudi nhu sau:

AD
Dp=D+—1

v6i D la khoang cach gitra 2 duong tam truc, chinh la duong kinh cua truc can.
b. Sap xép va bé tri 16 hinh trén gia can 3 truc

Gi4 cén 3 truc thuong gap nhi€u 6 mdy cdn hinh b6 tri hang, nd lam nhiém
vu cdn phd, cén tho. Hé 16 hinh thuong ding & cdc gid nay 1a hé 16 hinh hop chir
nhat - vudng hoac thoi - vuong tuy theo kich thuéc phoi.

B0 tri 16 hinh trén gid 3 truc c6 hai cach: xen k& va 1én xudng.

* Bo tri xen ké:

Theo cach bo tri nay thi trén mot chiéu dai cla truc can chi xé€p duoc it 16
hinh. Nhung néu dung moét bd truc can 4 truc: mot truc trén, mot truc dudi va hai
truc gitta dé phoi 16 hinh thi van c6 thé tiét kiém duoc truc can. Bo tri xen ké thi
thiét k&€ 16 hinh s& don gian.

* B6 tri lén xuong:

Trong cach b tri nay thi truc gitta dugc dung chung cho truc trén va truc
duéi, do d6 bo tri dugc nhiéu 16 hinh, qua trinh 1at thép dugc thuc hién & 16 hinh
dudi. Str dung cach ba tri 1én xudng thi khi thiét k& 16 hinh s& phuc tap hon.

N N N\

2.1.7. Cac dai luong bién dang khi thiét ké 16 hinh

a. Hé s6 bién dang

Trong 1y thuyét can da trinh bay vé cdc dai lugng bién dang khi thiét k&' 16 hinh:

Hog b
N h '’ B’ ML
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Né€u hé s6 gian dai sau mot 1an cén la:
F 1 _
[ L

Néu qud trinh cdn phai qua nhiéu 14n (n) cdn, dé c6 duoc san phadm cudi cling

thi h¢ s6 gian dai p goi la tong luong bién dang py = r qua moi lan bién dang,
n

dién tich tiét dién lan luwot giam dan va ta 1an lugt c6 cac hé s6 gian dai tuong tng:

— F . _ Fl . . _ Fn—l
M= f, > H2 f, 3 eveees > Hn £
F Ff f_
Vay: Hy = —=—.— ...~ =ly.ly....A
fn f1 f2 fn !

LAy gia tri trung binh cho lugng gian dai ta c6:

F 3
My =-—=HTp hodc prp =Yy

n

Tri s6 hé s6 gian dai trung binh 1a mot dai luong dac trung cho cuong do bién
dang, muc su dung phu tai cta thiét bi, su tiéu hao nang luong cta tung gia can,
dong thdi n6 c6 moi lien hé véi cac thong s6 cong nghé khac v.v.. Cac hé s6 gian
dai timg phan (u,, W,, Ws..) phu thudc vao nhiéu yéu t6 cha yéu la luc ép, luong gian
rong, nhiét do, tinh chat thanh phan héa hoc cua vat cén, trang thdi bé mat truc cén,
ma sat...

Qua trinh thiét k& 16 hinh thong thuong xudt phat tir diéu kién cong nghé
nhu: vat liéu va kich thudc cho trudc (phoi va san pham céin c¢6). Vi vay, ching ta c6
thé tim dugc s6 1an bién dang timg phan n:

b. Su lién hé giita cac dai lwong bién dang

Tur so d6 can nhu hinh 2.15 ¢6 thé x4c dinh duoc mai lién hé giita cac dai
luong bién dang.

l,=R.a; lg =+/R.Ah

VoI, o g6c an kim loai
l,: do dai cung tiép xc trén truc cdn
R: ban kinh lam viéc cua truc can
Khi géc an kim loai o nho, ta c6:

R.a. = vR.Ah

Ah

hoic a=,—
R
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Tu hinh ta cé:

Ah
i cosao=1——
—_— _.l -——f— D
A : v hoac Ah,,. = D(1 - cosa)
X - g A v6i, Ah: lugng bicn dang
v ——~ y Ah/2 Vi g6c an kim loai cuc dai o,
o A xudt phat tir di€u kién ma sat trén bé mat
I j_‘b;: tiép xic:
o COSOlpax = >
] v / 1
L A | A COSOax =—F7——
] T A V1+f£2
| I
- -]i-—-—--—r—-—i-—-—- R b Suy ra,
y | ] v 1
i . y Ahmax =D| 1-
Dé xéc dinh so bo luong ép cuc dai
Hinh 2.15- So do qud trinh cdn. 6 thé duing céc biéu thiic don gian hon
Ah,, = o’ .R =R.f
Gid tri g6c an kim loai tuy theo mdy cén c6 thé tham khao theo bang 2.2
Bang 2.2 Géc an cua kim loai khi can thép
Dieu kién can va vat liéu truc can Goc an kim loai o (d0) Ah/Dy
Can nguoi thép va thép hop kim khong nén
truc sau khi dn kim loai:
C6 dung dich boi tron 3+4 1/700 + 1/400
Khong c6 dung dich boi tron 6+38 1/250 + 1/100
Can nong:
Thép tam 18 +22 1/20 = 1/15
Thép hinh 22 +24 1/15 + 1/12
Thép hinh trén truc c6 han vét 27 +34 1/9+1/6
Can nong kim loai mau:
Nhom 350°C 20 + 22 1/16 + 1/15
DPéng thau 800°C 21+ 24 1/15
Niken 1100°C 22
Déng dé 900°C 27 1/9
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2.1.8. Nhitng nguyén tic co ban khi thiét ké 16 hinh truc can

Qua trinh thiét k& 16 hinh truc cén phu thudc vao san pham cén, kiéu may, dic
diém k§ thuat ciia may, cong suat dong co, chat lugng kim loai va cac yéu to khac.

@ Xac dinh s6 1an can (ché€ do ép) phai xuat phat tir kha nang truc can an
duoc vao kim loai (géc an o). Trong trudng hop do bén truc, cong sudt dong co
khong dam bao phai tang s6 1an can. Doi khi s6 1an can con phu thudc vao cach bg
tri gid can...

@ Xac dinh lugng ép p & nhitng 1an can d4u tién theo gbc an o cho phép, cac
lan cén sau phai xem xét theo do bén truc, cong suat dong co, chat lwong san pham.

® Xac dinh lugng ép & 16 hinh tinh va trude tinh theo diéu kién bién dang
trong 16 hinh dé dat dugc do chinh x4c chia san pham va diéu kién mai mon 16 hinh.
Cu thé nhu sau:

- V6i 16 hinh tinh: p= 1,1 + 1,2
- V6i 16 hinh trude tinh: p = 1,25 + 1,35
@ Xac dinh kich thudc phoi ban dau trén co s& dung sai am A cho phép va
xac dinh nhu sau:
- Kich thu6c phoi 6 trang thdi ngudi a,:
Ay, = a - A2
- Kich thudc phoi 6 trang thdi néng a,;:
a =(@a-AR).(1,012+1,015)  (mm)

® Thiét k€ 16 hinh truc cdn phai xuét phat tir kich thudc san pham. Kich
thudc 16 hinh s& 1a kich thudc san phdm theo tiéu chuin c6 xét dén hé s6 nd nong
ctia thép. Vi du véi thép tron cé dudng kinh d*, phu thudc vao dung sai kich thudc
dé tinh kich thuéc san pham d, & trang thai néng.

® Tinh todn lugng gian rong Ab trong 16 hinh phai chinh x4c. Khoang trong
cta 16 hinh dang cho gian rong bao gio cling phai 16n hon luong gian rong tinh toan

bg,. = (0,95 + by
trong d6, by, : chiéu rong kim loai sau cén; b, ;: chiéu rong ctia 16 hinh

@ D6i véi cac san pham ¢ bién dang phiic tap (thép chit <, thép chit I, thép
dudng ray) phai chia 16 hinh thanh cdc phan t6 riéng biét va tinh hé s6 bién dang
cho timg phan t6 d6. Do d6 can giam bét s6 16 hinh phic tap. Qua trinh thiét k€ 16
hinh bét bugc theo huéng ngugc v6i hudng cén.

V6i mdy can bé tri gid can theo hang phai chud ¥ phan b s6 14n can & cac
gid can hop ly dé dam bao nang suat cao va phu tai déu trén céc gid. Vi mdy cén
lién tuc phai bao dam toc do can 16n.

® Tinh dén tai trong dong co. Yéu td nay gidp tiét kiém nang lugng, giam
gid thanh san pham.

Tinh dén tudi bén clia truc. Yéu t6 nay din dén tranh phai thay truc nhiéu
lan, giam nang sudt cua xudng.
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2.1.9- Phan tich dac diém cac hé thong 16 hinh gian dai

Céc 16 hinh can tho (tao su gian dai) rat da dang, ching dugc dung dé giam
nhanh tiét dién vat can. Tuy thudc vao ti€t dién, hé s6 gian dai, duong kinh truc
cén... ma dung 16 hinh gidn dai c6 hinh didng khdc nhau theo mot thit tu noi ti€p
nhau nhat dinh.

Tap hop mot loat cdc 16 hinh tao su gidn dai cing mot kiéu theo mot thi tu
goi 1a hé thong 16 hinh. Céac hé thong 16 hinh tao su gian dai thuong ding la:

- Hé thong 16 hinh hop chit nhat - vuong.

- Hé thong 16 hinh hop - truc phang.

- Hé thong 16 hinh 6van - vuong.

- Hé thong 16 hinh thoi - vuong.

- Heé thong 16 hinh 6van béng - 6van ding.
- Hé thong 16 hinh 6van - tron.

- Hé thong 16 hinh thoi - thoi.

- Hé thong 16 hinh vuong - vuong.

- Hé thong 16 hinh van nang

- Hé thong 16 hinh hon hop.

a) Heé thong 16 hinh hop chir nhat - vuong

Heé thong nay tap hop mot loat cac 16 hinh chit nhat va 16 hinh vuong. Trong
qua trinh cén c6 thé c6 lat phoi hodc khong 1at phoi. Hé thong nay duoc ding & mdy
can pha, can phoi lién tuc, & cac gid can tho cia may can hinh, dung san xuét phoi
cho mdy can thép dam.

7 e e ettt

Hinh 2.16- Hé théng 16 hinh hop chit nhat - vuong.
® Pdc diém
- Uu diém: Do sau ranh nho, cho luong ép 16n va dong déu, tieu hao nang

luong it, thuan tién cho viéc co gidi hod khi dua vat cén tir 16 hinh no sang 16 hinh
kia. Trong mot 16 hinh ¢6 thé can duoc nhiéu 1an bing céch thay doi khoang cach
tam truc cén, ¢6 goc an 16n (a. = 20° + 30°).
- Nhuoc diém: Dé tao ra bé mat 16i néu qua dién day, dé bi léch phoi khi di
vao 16 hinh, khé nhan dugc phoi vuéng chinh xdc.
@ Xac dinh Kich thude va cac thong so cua hé thong
- Chiéu rong ctia ddy 16 hinh by c6 thé chon theo chiéu rong phoi vao 16 hinh.
by ~ (0,95 + 1)B,
- Chiéu rong miéng cua 16 hinh By:
By = B+ Ab
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{ B \ v6i, Ab la lugng gidn rong
F

| # | trong 16 hinh, Ab = 5 + 10mm

~—~—— =N i Néu cdn nhiéu 14n trong 16

| 15% T YO\ 1 hinh thi phan tich t6ng luong
S ! | gian rong TAb cla cédc lan

B B —— Foo= cin dé xdc dinh dugc chiéu

T i i rong miéng 16 hinh By:

L /20+25% By = by +2Ab

I~ ~ ! O ddy 16 hinh ¢6 do 16i 10

| |

< by ol | + 15%, do6 nghiéng thanh

N S bén ctia 16 hinh chon trong

By pham vi 20 + 25%, hé s6 han
h - ché gian rong ky, 6 gia tri:
Hinh 2.17- Kich thudc 16 hinh hop. ka, =0,6 = 0,8
- Luong gidn rong Ab c6 thé xdc dinh theo biéu thic:
2brg.Ah.k
Ab = TB Ab - 2.1)
(H+ h){l +(1+ oc)(bTBj ]
R.a
hodc: Ab=1152"( /R An - AR 2.2)
2H 2f

trong do, H, h: chi€u cao vat can trudc va sau khi can.

brg: chiéu rong trung binh viing bién dang.
o gbc an kim loai, rad.
R.o:: do dai cung an.
n = 1 khi by < R.a; n =2 khi by > R.a
Ah: lugng ép, Ah=H - h
t: nhiét do can.
f: hé s6 ma sat khi can, f = n,.n,.n;(1,05 - 0,0005.t) (2.3)
n;: hé s6 xét dén trang thdi bé mat va vat liéu ché tao truc cén;
n, = 1 d6i véi truc thép, n, = 0,8 d6i véi truc gang.
n,: hé s6 xét dén anh hudng cua tdc do can (hinh 2.18).
n;: hé s6 xét dén anh hudng cta thanh phan hoa hoc cta vat liéu
can (bang 2.3).
Hé s6 ma sat f con c6 thé tinh theo biéu thitic Ghelay:
+ Can trén truc thép: £ = 1,05 - 0,0005t - 0,056V
+ Can trén truc gang: f = 0,92 - 0,0005t - 0,056V
v6i V: toc do can (V < 5m/s); t: nhiét do céan (t > 700°C).
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Bang 2.3 Hé s6 n; phu thudc vao vat liéu

Vat liéu Hé so n,
Thép Cacbon (CT1) 1
Thép P18 (ledeburit) 1,1
Thép Peclit - mactenxit 1,24 +1,3
Thép ostenit (X13H4I'9) 1.4
Thép ferit (1X17H0A) 1,55
Thép ostenit + cacbit (X15H60) 1,6

n, —
0,9 \
0,8
0,7
0,6
0,5 S
0,4
0,3

0 4 8 12 16 18 20
Hinh 2.18- Xdac dinh n, theo t6c d6 can.

Vé6i hé thong 16 hinh hop nhu hinh 2.16, can ci vao kich thudc phoi va san
pham, diéu kién phan b6 hé s6 gidn dai dé xéac dinh céc kich thudc 16 hinh vuong
trung gian, sau d6 mai tinh cac kich thudc 16 hinh chit nhat. Qué trinh tinh todn
dugc thuc hién bing céch cho truéc mot lugng gidn rong Ab, dua vao bi€u thic da
cho x4c dinh céc kich thudc by, By, hg...

Trén co s céc biéu thic nay, tinh cac dai lugng gidn rong Ab theo cdc biéu
thiac @ va @, néu gia tri luong gidn rong Ab tinh duoc cé gia tri twong duong véi
lugng gian rong Ab da chon thi khong tinh todn lai. Song, n€u khong phu hop thi
phai céan cit vdo luong gidn rong Ab tinh todn dé xdc dinh lai cdc kich thuéc cla 16
hinh hop chit nhat.

Dé xac dinh so bo cac kich thudc ctia 16 hinh hop chit nhat trung gian dung
céc biéu thiic:

h, =G5 - ky(b, - Gy)
b, =C, - ky(C, - hy)
Nhu vay, c6 chiéu cao cua 16 hinh hop chit nhat trung gian 1a:
h, = (1+k3)C3 = (k3 +kok3)C,
1-k,k;
trong do, k,, k;: cdc hé s6 han ch€ gidn rong trong 16 hinh, vé6i 16 hinh can tho
k,, k; thay déi trong pham vi 0,25 + 0,3.
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Néu chon k, = k; = 0,3 thi ta c6:
_1,3C5-0,39C,
091

2

Tu h, ta tinh lai b,.
Neéu xéc dinh kich thuéc ctia 16 hinh hop chit nhat theo géc an a., tinh luong
ép Ah theo géc an a.
Vidu: v6i oo = 26° c6 Ah = D,(1 - cosav).
Vay, Ah = 0,1D,, suy ra:

C,-h,=0,1(D-h) (D: duong kinh ban diu cua truc can)
C,-0,ID
h2 = —1 ’
0,9
4 A . \
o) <
7 | <
C, -2

< »
« L

Hinh 2.19- So d6 xac dinh tiét dién 16 hinh hop trung gian.

Tim dugc kich thudc h, xdc dinh Ab, va b, cling vdi cdc thong s6 khac cta 16
hinh theo céu tao ctia né. C6 thé chinh lai kich thu6c sao cho phu hop véi diéu kién
an, gian rong trong 16 hinh vuong thit ba.

b) Hé thong 16 hinh hop - truc phang (khong ranh)

Hé thong nay dugc dung 6 nhém gia can tho clia mdy can lién tuc, & cac may
can bo tri theo ban ¢ va chit Z.

Hé théng nay van niang hon vi c6 thé thay déi lugng ép Ah bing céach thay
ddi khoéang céch 2 truc cén, dé khir b vdy ren khi cdn trén truc phang.

()3 TZE=>

II 111 v
Hinh 2.20-Hé théng 16 hinh hop - truc phéng.

Vé hé s6 gian dai thi hé thong nay kém hon hé thong trude. Song véi 2 wu
diém trén, nguoi ta van st dung. Phuong phép tinh todn v6i hé thong nay ciing
twong tu nhu hé théng truée, tuy nhién cdc ldn cén trén truc phing c6 hé sé gidn

rong tu do va géc an o cho phép nho hon.
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¢) Hé thong 16 hinh 6van - vuong

T 1 //-\\\
_/]I/\:\ _/\ ] 2
| -
-t = == S = = P=
|
I U
______ W,

Hinh 2.21-H¢ thong 16 hinh 6van - vuong.

@ Pac diém:
Dic diém cua hé thong 6van - vuong 12 gidm rat nhanh ti€t dién vat cdn va
duoc ting dung nhiéu & cdc mdy cén hinh ¢d nhd, may can day.

- Uu diém: c6 hé s6 gian dai 16n, khi can trong 16 6van p,, = 1,3 + 2; cdn
7

trong 16 vuoéng pn, = 1,2 + 1,6.

Trong qua trinh can, phoi
duoc 1at & nhi€u géc do nén co

tinh cia san phim dugc cai
thién.
Phoi tiét dién vuong dé

dua vao 16 hinh 6van, dé dung co
céu dan huéng véi 16 hinh ovan,
it khoét sau vao truc, khi can

) , phoi vuong thi cic canh vudng
Hinh 2.22- Lat thép khi cdn trong hé thong chuyén ra phfa ngoai ovan, dé
16 hinh ovan - vuong. loai bo khuyét tat bé mat.

- Nhuoc diém: Phoi 6van can trong 16 hinh vuong khé 6n dinh. Dé dan
huéng phai kep chit, khé diat mang vong dé dua phoi tir 16 hinh dvan sang 16 hinh
vuong, c6 bién dang khong dong déu theo chiéu rong cua 16 hinh nén lam giam chat
luong thép san pham.

A
Y
A
A

Hinh 2.23- Bién dang khong déu trong 16 hinh 6van va vuong.
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L6 hinh vuong c6 do khoét sau vao truc 16n, cé hién tuong bién dang khong
déu phoi 6van trong 16 hinh vuong. D€ khic phuc nhugc diém nay ngudi ta thay 16
hinh 6van béang 16 hinh sdu canh.

'

Hinh 2.24- Hé théng 16 hinh sdu canh - vuong.

Ngoai bién dang dong déu, hé sdu canh - vuodng 6n dinh trong 16 hinh vuong
va dé an vao truc, hé sdu canh - vuong duoc stt dung & gia can phé clia cic mdy can
hinh loai nho, may can day.

Tur dang clia mot 16 hinh sau canh, khi sit dung ban kinh ddy 16 hinh r ¢6 thé
chuyén 16 hinh sdu canh thanh 16 hinh 6van bing va dvan c6 canh phang.

Y

a) b)
Hinh 2.25- Hé 16 hinh 6van bang (a) va 6van c6 canh phang (b).

Hé s6 gidn dai trong 16 hinh 6van phu thudc vao ty s6 giita chiéu rong va

s , b _ .
chiéu cao ctia 6van trén truc —* va mdc do han ché€ gian rong trong 16 hinh k.
ov

@ Tinh toan, thiét k€ 16 hinh 6van - vuong
Gia thiét hé c¢6 3 16 hinh nhu hinh sau:

y\ A / \ _/QCZ

Hinh 2.26- Hé 16 hinh 6van - vuong.
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Luong ép trung binh trong 16 hinh 6van c6 thé xac dinh theo biéu thic:
Ahg = C, - 0,74h,,
Trén co s6 mic do gidn rong trong 16 hinh 6van ta c6 thé c6 mot chiéu rong
cta 16 hinh b,,:
b,, =C; +Ab,,

=C, +kQ},(C; -0,74h, )

ST S

Xac dinh ty so gitta Chleu rong va chiéu cao clia 10 h1nh ovan:

boy _ (1 +kg;)c1 ~0,74h, kS,

hOV hOv
1+ Kk
Suy ra I (E25 9
a+0,74k }},
1+ K3
Ta xdc dinh lai b,: by, =ah,, = ali+xgi oy
a+0,74k )

Biéu thic nay khong chita luong ép Ahqg, trén co s& kich thude vé chiéu cao
va chiéu rong cua 16 hinh 6van, xac dinh dugc dién tich F,, ctia 16 hinh 6van:

0,74{1 + k), Ja.C7
. =0,74b, h, = ( Ab) !
(a +0,74k Ry, )2
Dién tich phoi vuodng can trong 16 hinh 6van:
F, =0,98.C?
Trén co so dién tich tiét dién, tinh hé s6 gidn dai trong 16 hinh ovan:
F, 0,98.C7
I’I’OV = F = 2
ov 0,74(1 + koA\l; )2 .a.Cl
(a +0,74k ), )2

Sau khi bién d6i va rit gon, ta c6:

2
1,33(E°V +0,741<3{,J

ov

u‘OV = b
o 1+ f
hOV

Tu biéu thiic nay, ta nhan thay hé s6 bién dang trong 16 hinh 6van phu thudc

(2.4)

vao mot bién so trong ty s6 gilta chiéu rong va chiéu cao cua 16 hinh —“ va vao
ov
muc do han ché gian rong trong 16 hinh . Theo 1y thuyét vé gian rong thi hai
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bién s6 nay ciing phu thudc lan nhau.
Tur biéu thiic (2.4) ta c6 thé hinh thanh mo6i quan hé gitta p,,, canh vuong a

va k{p, nhu bang sau:

Béng 2.4- Hé s6 gian dai p,, theo a va kR,

o= Dov Tri sO o, theo k3Jy,
hoy 0.5 0.6 0.7 0.8 0.9 1.0
5 138 131 125 1.20 .15 L1l
2.0 1,66 1.55 1.46 1.38 131 125
2.5 1.95 1.80 1,68 157 1.48 1,40
3.0 204 2.10 1.90 177 1.65 1.55
3.5 2.53 2.30 2.10 1.96 1.83 171

Trén co s& bi€u thitc (2.4) ta ¢6 thé tinh todn thiét k€& ciu tao 16 hinh ovan
mot cach t6i vu:

133fa; +0.74k % |
ail1+k f
Tir kinh nghiém thuc tién, nguoi ta nhan thay rang:
+ C,; = (50 + 100) mm khi k3, = 0,5 + 0,6; a =2 thi p,, = 1,55 + 1,65.

Hov

+C, = (20 + 50) mm khi k.= 0,6+ 0,8; a =2 + 3 thi g, = 1,44 = 2.
+C, = (7 +20) mm khi k},=0,8+1;a=2,5+3 thi g, = 1,4+ 1,7.
(trudng hop nay k3R}, khé 16n gan nhu ¢6 gian rong tu do).

Dai v6i 16 hinh vuong clia hé dvan - vuong thi trén thuc t€ hé s6 gian dai p,,
ciing phu thuoc vao dién tich tiét dién ovan cén trong 16 hinh vuong, c6 nghia 1a phu
Ab
Ahrg

ov

thudc vao ty s0 =a va heé s6 han ché€ gian rong trong 16 hinh vuong k;j, =

h

ov

ta co:
hoy =b, —kk (9% ~hig)
=1,29.C, — kX, (0,74.b,, —0,76.C,)
h,, = (1,29 +0,76.k %, )c2 ~0,74.k Xy by
(tri s6 b, = 1,29C, vi ta dd xét dén ban kinh luon & vanh truc r = 0,15C,).
b —a= bov
oy (129+0,76.k%) ICs —0,74.k X, boy

Tur 2 biéu thiic trén c6 thé tinh lai céc kich thudc cla tiét dién 16 hinh ovan:

Vi,
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oo (1,29+0,76.kxb )a.02 ;

ov

1+0,74.a.k X,
P _bo _ (1,29 +0,76.1<Xb)c2
*a 1+0,74.a.k
Chiéu cao trung binh cta 16 hinh vuong:
F, 098.C3
hig=—Y= 8L _ 0,76.C, (c6 ban kinh luon & ddy)
b, 129.C,

Dién tich ti€t dién phoi 6van cén trong 16 hinh vuong:
41,2 kX | a.C3
F, —074by,.hy, =2 129+076.4%, f a3
(1 + O,74.a.kXb )2

F, =0,98.C3
Hé s6 gian dai trong 16 hinh vuong p,:

_Fy _0755a(129+076k},

(2.5)

E (1+074aky, |
Tu biéu thiic nay, ta ¢c6 nhan xét: hé s6 gian dai trong 16 hinh vuong phu
thudc vao ty s6 cta dién tich 6van cua hai truc can trong 16 hinh va chi sd han ché

Hy

gidn rong ctia 16 hinh vuong. Tri s6 p, theo a va ky,, cho trong bang 2.5.

Béng 2.5- Heé s6 gian dai p, theo a va k3,

4= bov. Tri s6 p, theo k),
Boy 0.4 0.5 0.6 0.7
1,5 1,38 1,31 1,24 1,19
2,0 1,52 1,39 1,29 1,21
2,5 1,58 1,42 1,29 1,19
3,0 1,61 1,42 1,27 1,15
3,5 1,62 1,40 1,23 1,11

Trén co s& bang 2.4 va 2.5 ta thdy hé s6 gian dai trong 16 hinh vuong nho
hon nhiéu so véi trong 16 6van. Do d6 c6 thé dua ra cdc két luan:

- Ty theo tri 6 k3, va ki, ma hé so gidn dai trong 16 hinh 6van va vuong
c6 moi quan hé: oy =1+ (1,2 + 1,8)(u, -1) (2.6)
Thong thuong, hay dung: p,, =1+ 1,5(u, -1)

» e e A « A b . ’
- Theo ty s0 giita chiéu rong va chiéu cao —2-=2,2+2,7 viéc chon hé s6
ov

gian dai phai dam bao duoc diéu kién 6n dinh ctia phoi khi cdn
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® Cac budc thiét ké 16 hinh 6van - vuong
- Tix g6c an cho phép, tim hé s6 gian dai p, trong 16 hinh vuong (hinh 2.27 )

32
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26 ==
24 —
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20
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16 w1

14
12
10

8
50 60 70 80 90 100 110 120 130 140 150
Canh vuong a(mm) —

W
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\
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24 A
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34
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Hinh 2.27- Cac d6 thi xdc dinh p, theo o va canh vuong a theo
hé thong 16 hinh 6van - vuoéng cho cdc duong kinh truc céan.
a) D = 800mm,; b) D = 500mm;
¢) D =250mm; d) D = 350mm

- Trén co s biéu thic (2.5) va (2.6), xdc dinh hé s6 gian dai p,, 6 16 hinh
ovan 16n (né€u tinh ngugc hudng céan).

- Trén co sO W, va ,,, xac dinh duoc hé s6 gidn dai tir 16 hinh vuong
tru6c dén 16 hinh vuong sau: p = .. H,,. Sau d6 c6 thé diéu chinh lai kich thuéc
ctia 16 hinh 6van trung gian.

Chiéu cao cua 16 hinh ovan c6 thé tim theo dé thi hoac tinh todn theo luong
gidn rong Ab trong 16 hinh vuoéng va 16 hinh 6van. Qua trinh tinh toan phai dam bao
su dién day binh thuong, tranh bavia. Kich thudc ctia 16 hinh 6van sau khi xac dinh
lugng gian rong Ab phai chinh lai.

- Tinh dién tich cta 16 hinh 6van va 16 hinh vuong.

+ DI vdi 16 hinh ovan:

A
'
. F =%bov (hyy —S)+by,S

ov

Goi a, 12 ty so giita chiéu rong b,
va chiéu cao h,, khi khe h6 S = 0:
— bOV

10 (hov - S)
khi d6, dién tich 16 hinh Ia:

q' = ag.b(hy, - S)
Néu nhu 16 hinh khong duogc dién day thi dién tich q' ¢6 dang:

q' = a9.b'oy(hy, - S)

2, _ b'ov
Yo "0 by, -S)

<> <

Hinh 2.28- Cau tao 16 hinh 6van.
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Theo hinh 2.28, ta co:

m=h,, - S vam =2R,, —2y/R%, —0.25b2,

4 s A b%v + h%v z ' '
Bén kinh 6van: R, =——,trongdo:h',,=h, -S
4n'y,
0,785 1
0,76 \ = ‘ _/’/ \\Ui
sl -
TN R e
0,74 I ST
0 C L by,
£ 0,72 N
é’ N
: \\
o
; 0,70 \\\
S TN
0,68 = ——
1,0 14 18 22 26 30 34 38 472
b
Hinh 2.29- Xac dinh dién tich 6van. — N —»
(hov - S)
+ D61 voi 16 hinh vudng:
paN - A b,=h,=1,41C
r Kich thuéc thuc t€ c6 ban
%) O .
C | = kinh lugn:
TN T - = = b,=h,=1,141C-S
] ; h',=1,141C - 0,828r
V4 y v vé6ir =~ 0,15C thi:
b, =1,141C-S F'V = FV - 0,858.1'2 = 0,98C2
b, = 1,41C

Hinh 2.30- X4c dinh kich thuGc 16 hinh vuong.
d) Hé thong 10 hinh thoi - vuong

Heé thong nay dugc dung nhi€u & cdc mdy cdn hinh ¢& trung binh va nho trén
mady can phoi lién tuc.

Hinh 2.31- Hé thong 16 hinh thoi - vuong.
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@ Pac diém:
Heé s6 gidn dai trong 16 hinh thoi va vuéng gin giéng nhau va cd tri s0:
o =1,15+14
V6, u,: hé so gidn dai trong 16 hinh vuong.
. hé s6 gian dai trong 16 hinh thoi.
Gé6c an o= 110 + 115°.
-Uu diém:
+ Cho san pham vuong chinh xdc, sac canh.
+ Duoc ép tir moi phia ctia 16 hinh.
+ Khu t6t vay ren.
- Nhuoe diém:
+ Ranh cua 16 hinh khoét sau vao truc.
+ Dé hinh thanh bavia khi qua dién ddy 16 hinh.
@ Tinh toan hé s6 gian dai va kich thudc cia 16 hinh thoi - vuong:
Gia thiét ¢6 3 16 hinh va céc kich thudc duge ghi nhu hinh 2.32.

Hinh 2.32- X4c dinh kich thuéc hé théng 16 hinh thoi - vuong.

- Kich thudc cua 16 hinh thoi khong c6 ban kinh luon:

b, = 1,41C; + k', (hyrg —-..n.)
Kt

=1,41C, +%b(1,41C1 ~h,)
k! kiyp-h

b, =|1+-20 | 1,41C, ——Ab—L

2 2

trong do, ktAb : hé s6 gidn rong trong 16 hinh thoi.

t t
1+ X80 |y gc, - Kavhe
b 2 2
t 2.7)

Ta co: —=a=
t hy

_ (1+0,5.1<gb)1,41c1

t 2.8)
a-—+ O’S'kAb

=

Suy ra: ¢
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Tir hai biéu thic (2.7) va (2.8) ta tim duoc b,:
a.(1 +0,5.k ) 1,41C,

b, =ah, =
a+0,5k',

Dién tich 16 hinh thoi:
heb, a(l +0,5.1<gb)zcl2

" +05K, ]

Heé s0 gian dai trong 16 hinh thoi:

F, _C _ (a + 0,5.18Ab)2

Foo R aflv05kl, f
T bi€u thitc nay, ta ¢6 thé viet dudi dang:
_ (ai +0’5-ktAbi)2
a; (1 +0a5-ktAbi)2

Trong bang 2.6 cho tri s6 clia i, theo a; va ki, :

U

Bang 2.6- Hé s6 gian dai p,; theo k',

ado) | 2= % Tri 56 p,; theo k'yy,;

t 0 0,4 0,5 0,6 0,7 0,8
100 1,19 1,19 1,13 1,12 1,10 1,10 1,09
105 1,30 1,30 1,20 1,18 1,16 1,15 1,14
110 1,43 1,43 1,29 1,26 1,24 1,22 1,20
115 1,57 1,57 1,39 1,35 1,32 1,29 1,25
120 1,73 1,73 1,50 1,45 1,41 1,37 1,34
125 1,92 1.92 1,63 1,57 1,52 1,47 1,43
130 2,15 2.15 1,79 1,72 1,65 1,59 1,55

Tir bang ta thdy khi a tang thi p, tang, déng thoi khi k' tang thi p, giam.

T thuc tién, ta nhan thay rang:

+Khi C, = 10 + 50mm; o = 110° + 120°v6i k'y,; = 0,5 + 0,8 thi p; = 1,2 + 1,45

+ Khi C, = 50 + 100mm; o = 105° + 115°v6i k'y,; = 0,4 + 0,6 thipg = 1,15+ 1,4

- Kich thudc 16 hinh vuéng cua hé thong thoi - vuong:
Theo hinh 2.32 ta c6:

h =141.C,-0,5.k ), (b - 1,41C,) = 1,41G,(1 + 0,5k, ) - 0,5.k &, -by

b, b,

véi, —=a=
he 141G, (1+0,5k Y, J- 05k kb,
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v
Suy ra: b. = a(l + 0’5‘kAb ) 1,41 .C2
1+0,5.k),.a
: b, +05.kx, 11,41.C
Tinh lai: h,=—t= ( Ab) 2 (2.9)
a 1+ 0,5.kXb.a
Tir hai bi€u thic trén, tinh dién tich hinh thoi:
h,.b a(1+051<V )zc2
Ft __t7t B Ab ) -2
2 (1+05aky)
Tinh hé s6 gian dai trong 16 hinh vuong ti€p theo:
F, F a(l +0,5.kXb)2
”’V = F— = 2 =
v G (1+O,5.a.kXb)2
\1+0,5.k )2
hoac tuong tu: vi = a‘( Abi
(1 + O,S.ai ’kXbi )2
Tur bi€u thic (2.9) va bang 2.7 cho ta mot s6 gid tri theo a; va k ; :
Béng 2.7- He s6 gian dai p,; theo k),
b,; Tri s6 p,; theo k 1,
t 0 0,3 0,4 0,5 0,6 0,7
100 1,19 1,19 1,13 1,11 1,10 1,09 1,08
105 1,30 1,30 1,21 1,18 1,16 1,14 1,12
110 1,43 1,43 1,28 1,25 1,21 1,19 1,16
115 1,57 1,57 1,36 1,31 1,27 1,23 1,19
120 1,73 1,73 1,44 1,37 1,32 1,27 1,22
125 1,92 1.92 1,53 1,44 1,37 1,31 1,25
130 2,15 2.15 1,62 1,52 1,42 1,34 1,27

T thuc tién nhéan thay rang:

+Khi C, =5 + 30mm; k), = 0,4 + 0,65 thi p, = 1,19 + 1,37.

+ Khi C, =40 + 120mm; k), = 0,3 + 0,4b thi p, = 1,18 + 1,44.

N6i chung khi tinh p theo hé thong 16 hinh thoi - vuong nhu da néu 6 trén ta

c6 thé chon p, = L.

Tht tu cdc budc tinh todn va thiét k& hé thong 16 hinh thoi - vuong ciling

tuong tu nhu v6i hé thong 6van - vuong.

- D01 vdi nhitng 16 hinh thoi ¢6 goc luon thi dién tich hinh thoi:

F,=0,98.b".h',= 0,49.b_h,
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voI: r,=0,15.h;

r=(0,15+0,2)C;

C, =

b, h,

2.

sin ke 2. cosg
2 2

Tuy theo géc an o & dinh 16 hinh thoi, ¢6 thé tham khao kich thu6c 16 hinh
khi ¢6 ban kinh lugn & dinh & bang 2.8.
Bang 2.8- Kich thudc 16 hinh thoi khi ¢6 ban kinh lugn

o (d0) L g h' b' F

J ht 2 t t t
100 1,19 h,- 0,61r b - 1,19S F,- 0,297 - 0,595
105 1,30 h, - 0,52r b, - 1,30S F,- 0,23 - 0,655
110 1,43 h, - 0,44r b, - 1,438 F,- 0,181 - 0,728
115 1,57 h, - 0,37r b, - 1,578 F,- 0,141 - 0,798
120 1,73 h, - 0,31r b, - 1,73S F,-0,1121- 0,87S
125 1,92 h, - 0,28r b, - 1,928 F, - 0,0851 - 0,965
130 2,15 h, - 0,21r b, - 2,158 F,-0,0521* - 1,085

e¢) Hé thong 16 hinh 6van bang - 6van diing

Hé thong nay dung chi yéu ¢ cdc mdy céan hinh ¢d nho lién tuc ¢6 truc bang

va truc ding xen ke.
@ Pac diém:

!
i
i
!
!
|
i
i

Hinh 2.33- Hé thong 16 hinh 6van bing - 6van ding.

Hé thong 16 hinh
ovan biang - o6van ding c6
wu diém 1a khong can lat
phoi, c6 ty s6 %:1,2+1,3,
bao dam 6n dinh phoi trong
16 hinh, chat luong bé mat
san pham tot.

®@ Tinh toan hé s6 gian dai, kich thudc trong hé théng ovan bang - ding:

A0\ I

i |
'I I
- L.

=

vj

Hinh 2.34- So d6 cau tao 16 hinh 6van biang - 6van ding.
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=12b; +kQ), (bITB - b%)
=1.2b; + k%, (0,75b; —0,74b,, )
hy = (12+0.75k 3% by — 074K b,

. A
Mic do gian rong:  kQ{p, = b

h 124075k b 074k
bat  ay =", tacé: aH:(’ 075Kk by ~0.74K3boy
ov bOV

Tix 2 biéu thic trén, ta suy ra:
b _ (1,2 + 0,75 2}/) I. h _ a (1,2 + 0,75 2}/) I
Y ag+0,74kS) Y ap 40,74k

Dién tich 16 hinh 6van bang II:

0,74.ay (1,2 +0,75k %), )012

(aH +0,74k Q) )Z

F,, =0,74.b,,.h,, =

Dién tich 16 hinh 6van ding I:
F, ~ %bl.hl ~0,75.1,2.b;.h; ~0,9.b?
Tim hé s6 gian dai trong 16 hinh 6van bang II:

2
1,215(h0v +0,74.k2¥)j
FI bOV

H’OV = =
FOV hov ( ov
1,2 +0,74k
b Ab )2

ov

Ta nhan thay, hé s6 gian dai p,, phu thudc vao a; va k1, , ¢6 thé viét duéi dang:
Hov =
ari (1,2 + 0,74 2\{)1 )2

Béng 2.8 cho ta tri s6 clia i, theo ay; va kJp; -

Béng 2.8- He s0 gian dai p,,; theo kR}p; va ay;

by Tri s6 W, ; theo ky;

hi 704 T 05 06 | 07 | 08 0,9 10 [ 11

1,5 1,16 1,14 1,13 1,11 1,10 1,09 1,07 1,07
2,0 1,43 1,37 1,33 1,29 1,27 1,23 1,20 1,18
2,5 1,69 1,61 1,55 1,49 1,45 1,39 1,35 1,31
3,0 1,95 1,86 1,77 1,68 1,63 1,55 1,49 1,44
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hy,
Trong thyc t€, nguoi ta thudng chon — =2 +2.5 va tuong ting cé hé so gian
ov

dai p,, = 1,61 + 1,18.
D6 v6i 16 hinh ovan ding 111 ta c6:
pll —p, — 1 (h _pll )
= by —khap (0,740, —09.byy;)
boy = ( 1+0,9.k it )om 0,74.k5p .h,

‘e h

vGi ap = &

1+ 0.9k by —0,74.k 1

Bién déi va rit ra dugc:

( 1+0,9k A1 )a by (1 +0,9k 1 )om
1+0,74.a; k4L Por 1+0,74.a; k4

Dién tich tiét dién ctia 16 hinh 6van bang II:

h

ov

0740+ 09k M Fay b3,
(1+0 T4.a; kW )2

Bang céch tinh todn nhu trén ta rit ra dugc hé s6 gidn dai p, trong 16 hinh
ovan dung III:

F,, =0,74.b,,.h,,

Foy _ 0822, a1(1+09 kil )2
F> (1+074 ay. km)2

Hr =

0.822.4;; (1 + 0,9.1<IAI|{,1)2
hodc: Uy =

11
(1 + 0,74.31 ‘kAbi )2
Bang 2.10 cho mdt vai tri s6 p, dugc tinh toan theo cong thic trén.

Bang 2.10- Hé s6 gian dai p, theo a; va kIAIlI)i

X I
a; = ll;ov Tri sO p, theo ki ;
ov 0,2 0,3 0,4 0,5 0,6
1,5 1,17 1,12 1,09 1,07 1,04
2,0 1,37 1,27 1,21 1,14 1,09
2,5 1,53 1,37 1,26 1,16 1,10
3,0 1,65 1,43 1,27 1,17 1,08

Trén thuc t€, nguoi ta thuong st dung a; =2 + 2,5 va kHI =0,3 + 0,5 va cho

hé so w, = 1,37 + 1,14.
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Néu cho truéc mot hé so gian dai p, c6 thé xac dinh hé s6 gian dai trong 16
hinh 6van béing theo biéu thic:

Uy = 1+ (1,2+1,3)(u, - 1) (2.10)

® Cdc budc tinh todn va thiét ké theo hé thong évan bang - é6van dirng:

- Tim mot hé s6 gian dai tong quat tir 16 hinh 6van ditng nay sang ovan ding
kia: puy = po,-tp, = 1,4 + 1,9. 0 day gia tri u nho Gng véi by =5 + 15 mm, gia tri 16n
tng véi by = 30 + 40 mm.

- Xéc dinh moi kich thuéc ctia 16 hinh 6van ding (theo nhiém vu thiét ké).

- Xd4c dinh dién tich tiét dién va cédc kich thuéc ctia 16 hinh 6van bing trung
gian (trén co s& uy va biéu thitc *). Dong thoi phai x4dc dinh lugng gidn rong Ab
trong 16 hinh ovan ditng va 6van bang theo cac biéu thic tinh lugng gidn rong.

f) Hé thong 16 hinh 6van - tron

Hé thong nay thuong st dung dé cén thép tron & cdc mdy cén hinh cd trung,
cd nho, cén day thép, sir dung & céc hé bloc dé can day.

@ Pac diém:

- Uu diém: khong c6 géc nhon, phoi nguodi dong déu, dam bao chat luong bé
mat san phdm cdn, luong ép dong déu nén han ché dugc ting suat du trong san
pham. It mai mon 16 hinh hon so vé6i hé théng 6van - vuong.

- Nhuoc diém: phoi 6van vao 16 hinh tron khé, hay vin vat can trong 16 hinh,
phai dung dan huéng nghiém ngat (cting), hé s6 gian dai khong 16n (u, = 1,2 + 1,4).

@ Tinh toan hé so gian dai caa hé thong:

Gia thiét ¢6 3 16 hinh nhu hinh sau:

Hinh 2.35- Hé thong 16 hinh 6van - tron.

Tuong tu nhu hé 6van - vuong ta c6:
bOV = do + AbOV

=dy +kQ, [(1:—0—0,74.h0VJ
0

=dy + k% (0.8.dy —0,74.h,, )
by, = (1 +0.8.k%) )do ~0,74.k} .,
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Dat bov = a
hOV
Ta co: (1 +03. Z\{? )dO —0,74.h,,. Z\{; _
hOV
Suy ra: h, = (1 +0,8.k Ay, )do . - a.(l +03.k 3y, do

a+0,74k) Y a+0,74kY)

Dién tich ti€t dién ctia 16 hinh 6van:
4all+08.k% | .d3
R,y ~0.74.by, gy = 27 fi+08x3, .o
la+072k% f

Dién tich tié€t dién phoi tron vao 16 hinh ovan:

n.d(z)

Fo =0,785.d3

Heé s6 gian dai trong 16 hinh ovan:
Fo _ 106(a +0.74k %, |

oo afi+osxgf

Hov =

O day hé s6 gidn dai trong 16 hinh 6van ciing phu thuoc vao ty s6 a va hé s¢
han ché€ gian rong kR, vi vay:
1,06(ai + 0,741(2‘{”)2
Hov =
a; (1 + O,SKOA%I )2
Xac dinh hé s6 gian dai trong 16 hinh tron, ta c6:
I I
hy, =dy +kap (boﬁs _hTB)
=d; +k}\,(0,74.b,, —038.d;)
h,, = (1 + O,8.kIAb)dI ~0,74.b,, k4,

b
h

ov

Vé6i ty so =a 6 thé bién d6i twong tu nhu trén va tim duoc cac gid tri

ov

cuab,, vah,,:

N :(1+O,8.kIAb)dI. 5 :a.(1+0,8.kIAb)dI
1+0,74.akh, Y 14+074akh,

Dién tich tiét dién ctia phoi Ovan:

0,74.all+08 kL | d?
F,, ~0,74.b,,.h,, = ( IAb)Z 1
(1 + O,74ak Ab )2
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Dién tich 16 tiét dién phoi tron:

di

F, ~ 2L 2 0785.d2

4
Heé s0 gian dai trong 16 hinh tron:
Foy 0,94.a.(1 +0,8kIAb)2
F I

I (1 + 0,743.1( Ab )2

M =
Viét dudi dang tong quat:
0,94.a; .(1 +0.8K hpi )2
Hii =
(1 + O,74.ai 'kIAbi )2

g) Heé thong 16 hinh thoi - thoi

Heé thong nay thuong st dung nhiéu & cdc mdy can hinh ¢& 16n va trung binh
khi can thép chat lugng, thép hop kim.
1

Hinh 2.36- Hé thong 16 hinh thoi - thoi.
® Pac diém:
- Uu diém: sac canh, dé nhan dugc tiét dién vuong chinh xdc, luong gidn
rong trong 16 hinh nho.
- Nhuoc diém: vat can dé bi lat trong 16 hinh, dé hinh thanh bavia, hé s6 gian
dai nhd (u= 1,1+ 1,3).
® Quan hé¢ Kich thudce va sy hinh thanh hé so gian dai bién dang:

Theo hinh ta c6: b, :hl.tg%; b, =h2.thL—22
Hé s6 gian dai trong 16 hinh II:

2 (o 1
F,_05b.h, Mt
F, 05.b,.h,

Ho =

h%.tgﬁ

Né&u nhu Ab, =0 thi h, = b,. Vay:

o dy

_hiby by 2% 2 gl ?2  (211)
hyb, h, b, 272

hltg

H2

Truong Pai hoc Bach khoa Pa nang - 2005



Gido trinh: Cong nghé cdn va thiét ké' I hinh truc can 57

Né€u nhu khi can cé gidn rong Ab thi hé s6 gian dai s€ giam di cung véi su
tang ctia k', va moi su tinh todn s& tuong tu nhu hé thong thoi - vuong. Nhu &
bang 2.6, khi k', =0 thi hé s6 gian dai trong 16 hinh thoi bing hé s gidn dai trong

16 hinh vuong.

b @
e =Hy h, g2

Véi hé thong thoi - thoi, néu hai géc cta hinh thoi lién ké nhu nhau o, = a,
thi tir biéu thic (2.11) ta cé:
2 42 2
_hi _br _Cr
272 2
hy by G
Vi vay, by =by.yly ; hy =hy .1y

c6 nghia 1a khi biét duoc p, ta ¢6 thé x4c dinh dugc kich thudc cta 16 hinh trude d6
(ttc 16 hinh I).
Néu v6i mot luong gian rong Ab = 0 (h, = b,) thi:

T

2%)

b, hy

2
b, 2 04
suy ra = —| =tg”—
y 2%) (hlj g >

Khi mot 16 hinh thoi ¢6 géc & dinh o, = 100° thi hé s6 gidn dai p, trong 16
hinh thoi II:

2100

2% 5 = (1,19)? = 1,416

2
Ta ¢4 nhan xét rang, v6i hé thong thoi - vuong, khi k, = 0, ta c6:
u, =y =1,19 (bang 2.6 va 2.7)
Khi thiét k&€ theo hé thong thoi - thoi phai xét dén khoang trong cho gian
rong va lugng gidn rong c6 thé tinh theo bi€u thic:

Ly =18 tg

Khi dung hé
thong thoi - thoi nhu
hinh 2.37 thi R, 1a ban
kinh lam viéc & day 16
hinh tuong tng c6 goéc
a =24 +26%r~0,2C,
a=C/3;R, =C. -

Hinh 2.37- C4u tao 16 hinh thoi c6 ban kinh m& rong.

\
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h) Hé thong 16 hinh van nang

Heé théng nay la tap hop 16 hinh céc loai nhu: vuong, truc phang, évan ding,
ovan béang, tron. Hé thong nay dugc st dung nhiéu dé can céc loai thép tron tir thép
c6 chat luong, thép hop kim trén cac may can c& 16n, trung binh.

® Pac diém:

- Uu diém: bang cach thay d6i khe hd cua truc cdn, trong 16 hinh ¢6 thé can
duoc nhiéu kich thudc thép tron. O mot s6 16 hinh c¢6 gidn rong tu do nén loai trir
duoc khuyét tat, dé 1am sach vay rén, ddm béo chat lugng bé mat san pham.

- Nhuoc diém: hé s6 gian dai trong 16 hinh dvan nho (u,, = 1,2 + 1,25).

@ Két cau cua cac 16 hinh 6van diing va 6van bang cua hé thong 16 hinh
van nang:

Hinh 2.39- Két cau kich thuéc 16 hinh 6van.

- Ovan ding kiéu hop vuong (hinh 2.39a):
S =3+ 10mm; y = 20 + 25%; r = 0,2C; géc an cho phép o = 21 + 22° véi p
=1,3+1,35.
Khi cdn trén truc phang thi phoi vuong duoc ép theo chiéu cao véi hé s gidn
dai u = 1,1 + 1,2; hé s6 han ch€ gian rong trong 16 hinh vuong k,, = 0,7.
- Ovan diing kiéu tron (hinh 2.39b):

L6 hinh nay cho phép can thép tron véi 4 + 5 loai kich thuéc. Tam ban kinh
R thép hon dudng ndm ngang khi khe hd S nho nhat.
Vi du, dé can thép tron $20 =+ 33 mm thi dvan ditng kiéu tron c6 kich thudc B
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=36 mm, h=15mm, R = 18,3 mm. Vé&i ¢ =27 mm thi S=3 mm, H =33 mm. Véi
¢ =33 mm thi S tang 1én S = 6 mm.

- Ovan bdng (hinh 2.39¢):

L4 hinh nay c6 khe ho rat 16n, thuan 1oi cho viéc khir vay rén. Chon cac kich
thuGe nhu sau: chiéu rong B = 1,15d + 5 mm (d bang dudng kinh ngoai thép tron
16n nhat trong nhém san phdm dugc cdn ra), h = 25 = 7 mm, phu thudc vao dudng
kinh ngoai ctia thép tron.

(16 hinh nay p = 1,18 + 1,24.

Kich thudc phoi vuong (hinh 2.39a): C, = 1,3d.
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Chuong 3
CAC PAI LUONG PAC TRUNG CHO SU BIEN DANG CUA
KIM LOAI KHI CAN

3.1- CAC THONG SO HINH HOC CUA VUNG BIEN DANG

Quan sat mo hinh cén véi hai truc cdn cé tam O, va O, quay ngugc chiéu
nhau véi céc t6c do V, va V,. Ban kinh truc cdn 1a R, va R,, cdc diém tiép xuc gitta
phoi cdn véi truc 1a A;B,B,A,, géc & tam chan cic cung A, B, va B,A, 12 a,; va a,.

V6i cac ky hiéu nhu trén, ta c6 cac
khéi niém vé thong s6 hinh hoc cta
vung bién dang khi can nhu sau:

- A,B,B,A,: viing bién dang hinh hoc

- A;BnB,A,m: ving bién dang
thuc té.

- m, n: bién dang ngoai vung bién
dang hinh hoc.

- 0, OL,: cac goc an.

- A,B,, A,B,: cic cung ti€p xuc.

- 1,: hinh chi€u cung ti€p xic 1én
phuong nam ngang.

- H, h: chiéu cao vat cadn trudc va
sau khi can.
- B, b: chiéu rong vat can trudc va

1 sau khi cén.
abi2 | i o
- - L, I: chiéu dai vat can truéc va
Hinh 3.1- So d6 can gitta hai truc. sau khi cén.

3.2- Moi quan hé giira cac dai luong hinh hoc

H - h = Ah: lugng ép tuyét doi.
H-h h Ah
———=1——=—"1luong ép ty doi.
1 H ong ep ty
b - B = Ab: dan rdng tuyét doi.
b-B
B

b Ab y e
=——1=—"1:dan rong ty doi.
B B
3.3. LUONG EP
Khi cén, tiét dién ngang cua vat can déu giam xudng khi qua cac 16 hinh truc
cén. Su giam tiét dién ngang chinh 1a su giam chi€u cao cua vat can sau moi 1an can
qua céc 16 hinh ta goi 1a luong ép.
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Luong ép trong moéi 14n can phai dua vao cdc yéu t6 sau day ma phan chia

hop 1y cho timg 16 hinh:

e Thanh phan héa hoc, co 1y tinh ctia kim loai cdn

e Heé thong 16 hinh, ting loai 16 hinh cti thé.

e Luc can cho phép cua truc, cong suadt dong co, momen can v.v..

e Thiét bi phu khac cia mdy can cho phép tién hanh quy trinh cong nghé.

Ngoai cac yéu to trén con phai luu y téi nang luc cua thiét bi trong khi can ma
diéu chinh cho phut hop dong thoi khong ngimg cai tién va tim ra quy trinh cong
nghé méi hop 1y hon dé dat duoc luong ép 16n nhat.

Luong ép 16n nhat (Iugng ép cuc dai) duogc tinh theo cong thic sau:

D
Ahy i :TL.OLZ (mm) (3.1
trong do: D, - duong kinh lam viéc ctia truc can.
o - géc an clia vat can D,

Trong qua trinh can, truc can luén luén
) . N g \q K N 3y ] . . , . ‘K DH
bi mai mon vi vy bé mat lam viéc cua truc dan
khong dat duoc yéu cau ky thuat. D€ ép kim \ = J
loai duoc tot va dam bao chat luong bé mat cua

san pham ching ta phai tién hanh mai, tién lai
truc can.
Hé s6 mai lai truc can dugc tinh nhu sau:

D -D
K — MAXD MIN (3.2)
H

trong do:

K - hé s6 mai lai

Dyax - duong kinh truc can méi ché€ tao

Dy - duong kinh truc can dugc mai lai 1an cudi cung.

Dy - duong kinh truc can danh nghia

Trong thuc t€ K = 0,08 + 0,12 d6i véi truc can phoi;

K = 0,1 d6i véi truc can hinh

Ngoai ra Ahy,x diing cho may cdn phd 2 truc ddo chiéu duoc tinh theo cong

thirc sau:

1
AhMAX = DL(I —Wj (mm) (33)

trong do: f - hé s6 ma sat gitta vat can va truc can (dugc tinh theo Ly thuyét can).
Trong truong hop dang can ma tinh déo cua kim loai bi giam budc ta phai
diéu chinh lai luong ép thi phai ki€ém tra lai momen uén cua truc va luc cén theo

cong thic sau: M, = P(% - gj (3.4)
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08.D°.c, |

trong do: P = m 3.5) |<—b —>
Thay (3.5) vao (3.4) ta dugc: ] .
M, =01.D’.c, (3.6)

trong d6: D - dudng kinh truc can 4—:—>
a=L +L: tong chiéu dai than truc va c6 truccan '+ >

b - chiéu rong vat can

G, - Ung sudt uén cho phép cua vat liéu lam truc

Chu y: Khi xac dinh luc can theo (3.5) va momen uon theo (3.6) thi ta bd
qua momen xoan cua truc can.

Luc cén sau mdi 1an cdn duoc xdc dinh bang cong thiic:

P=P,.F=P,.Bl,

Trong do: Py: ap luc trung binh cua kim loai 1én truc can

B: chiéu rong trung binh ctia kim loai cdn

l,.: chiéu dai viing bién dang, nhu vay ta suy ra lugng ép sau mdi l1an cén:

JRAR = :Ah:l( P J (3.7)

P,.B R(P, R

3.4. Luong ép trung binh va tong luong ép

Khi thuc hién ch€ do ép can thiét phai biét dugc kich thudc cua thoi thép dic
hay kich thudc cta phoi cdn ban dau, kich thudc cta san phdm cén va téng luong

ép. <«—B
Vi du: can phai cdn ra mot san pham —13
c6 ti€t dién hinh vuong tir phoi thép tiét dién I é_
hinh chit nhat (H.3.1). Téng luong ép dugc 5
tinh theo cong thic: < T
YAh=m][(A-a)+(B-a)] (3.8) .
trong dé: m - hé so bi€n dang ngang cuta vat 3147 ‘
cén, doi véi truc c4n phang m = 1,15. le—a —»
Luong ép trung binh sau moéi 1an can: H.3.1. So d6 c4n thép vuong
Ah, = > Ah (3.9, tlr phoi thép chit nhat
n
trong d6: n - s6 lan can, Ah,, = (0,8+0,9)Ahyax.
Déi véi truc cdn phang s6 1an can duoc tinh theo cong thiic:
L 1L15[(A-a)+(B-a) (3.10)

Ah
Do6i v6i truc cdn hinh, vi tié€t dién mat cat ngang cta thép hinh phic tap nén
kh6 phan tinh toan dé phan phoi lugng ép, cho nén ngudi ta dua vao su phan phoi hé
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s gian dai cho ting 1an cdn va tinh dién tich mat cat dé tién hanh quy trinh cong
nghé.
Téng bién dang c6 thé duoc biéu hién qua téng hé so gian dai:
F, Ff, F, F, F

Su=-L="C="1 "2 0y, e, =0y, (3.10
W= FFE FF il Mgt Ky (3.10)

trong d6 F,, F, - dién tich tiét dién ngang clia phoi va san pham can.
S6 1an can ¢6 thé duge xdc dinh theo cong thic:
Lo lg2p _1gF - IgF,
lguy, lguy,
Nhu vay, biét duoc dién tich tiét dién ngang clia phoi va san phdm cdn, biét
dugc hé so gidn dai trung binh, ta c6 thé tinh duoc s6 14n cén theo (3.11).

(3.11)

Moi quan hé giita p,, v6i 16 hinh va kim loai duoc can, ciing nhu viéc phan
bo hé sd py,, hoan toan giong nhu phan bo lugng ép theo nguyén tac:

- Dung hét kha nang ép va gian dai cua 16 hinh

- Nang sudt dat cao nhit ma s6 1an cén la it nhat

- O l4n c4n d4u tién va cudi ciing thi hé s6 gidn dai nhd hon cdc 14n cén

trung gian.

Trong cdn nguoi ciing nhu can néng, luong ép khong c6 dinh ma thay doi
theo cac lan can. Theo nguyén ly thi luong ép giam dan tr luot can dau dén cudi vi
lugng bién cliing ngay cang tang (do thi 3.1).

Tuy nhién & nhiing luot can dau do phu thudc vao di€u kién can nén luong ép
khong 16n 1am sau d6 do tiét dién ctia vat can nhd nén khong con phu thudc vao
diéu kién can ma vao di€u kién bén clia gid can va cong suat dong co nén luong ép
tang 1én, ti€p dén vi kha nang mon cua truc cdn nén lugng ép giam xudng theo do
thi (3.2) :

%. 100%
90
80 /SJ)
70 v

60 jg 4 \\

50
AN
40 ,/' T N

{ N\
30 //// \
\
20 f\/
10
0 1 2 3 4 5 6 1 2 3 4 n
b6 thi 3.1.Tha tu khuon can Do thi 3.2. S6 thit tu cdc lan can.
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Trong thuc t€ p,, dugc phan phéi cho mot s6 loai 16 hinh va san phdm hay
dung theo bang (3.1):

Bang (3.1): phan phéi hé s6 p,, cho mot so san pham can va cac loai 16
hinh tung wng.

Loai san pham can Loai 16 hinh L,

1. Loai san phdm c6 mat cat | L6 hinh cén tinh 1,13+1,15
don gian (vuong, tron, chit | L6 hinh chit nhat - vuong 1,10+1,30
nhat, det, tam gidc, ...) L6 hinh thoi - vuong 1.25-1.60
L(;) h?nh béuf duc 1.20=1.80
o _ | o hinhvuong 1,20+1,80

2. Loai c6 mat cat ngang phtc | Lo hinh tinh
tap ( dudng ray, chit L, U, T, ...) | L hinh tho 1,12+1,20
1,30+1,40

3.5. LUONG GIAN RONG

Vat can qua moéi 1an ép trong cac 16 hinh déu c6 su gian rong. Trong 1y

thuyét can ta c6 lugng gian rong tuyét doi Ab dugc tinh theo cong thic:
Ab=b-B

Luong dan rong Ab phat sinh mot cach tu nhién theo quy luat bién dang
trong khong gian ba chiéu, thé nhung trén thuc t€, trong qud trinh cdn né 1a mot dai
luong bién dang khong mong muoén vi Ab la mot thong s6 bién dang chiu anh
hudng cua nhiéu thong s6 cong nghé can, Ab ciing chinh 1a nguyén nhan gay ra phé
phdm & nhiéu trudng hop.

Vi vay, ma viéc nghién cttu dai luong bién dang ngang va luong dan rong Ab
khi cén 1a rat cin thiét nham muc dich khéng ché hodc cudng bic khi can thiét.
Song, vén dé lai rat kho 1y giai trong 1y thuyét can bdi vi moi su dién bién cac thong
s0 cong nghé déu xay ra trong ving bién dang.

Da c¢6 nhiéu tdc gia va ciing da c¢6 nhi€u cong trinh duoc cong bo, moi
nghién ctru déu tap trung vao cac yéu t6 lam anh hudng dén luong dan rong Ab.

Ta biét rang khi mot phan t6 kim loai bi nén theo mot chiéu thi s& chay déo
theo hai chiéu con lai, trén co s& d6 ta thidy dai luong Ah 1a yéu t6 cong nghé dau
tién anh hudng dén luong bién dang ngang b.

Mot s6 cong trinh nghién cttu khdc dem lai cdc biéu thic tinh Ab.

Trong tinh toan thuong st dung cong thic cua B.P. Bactinov:

Ab:l,ls.ﬁ(M—A—hj (3.12)
2H 2f
trong d6, H: chiéu cao ban dau cta phoi cén;
f: hé s6 ma sét trén bé mat ti€p xdc.
R: ban kinh truc can; Ah: lugng ép tuyét doi.
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V6i biéu thitc clia Petrov, tic gia da dé cap dén nhiéu yéu t6 cong nghé anh
huong dén Ab nhu 1a trang thai tng suit trung binh o,, hé s6 ma sit, yéu to hinh
dang vung bién dang, lugng ép Ah...:

Ab = 1+& z. \/R.Ah—& Ah (3.13)
H 2f JH

Qua cdc biéu thifc trén ta nhan xét: Luong dan rong Ab phu thudc vao céc
yé&u t6 cong nghé: chiéu rong ban dau vat can B, chi€u cao vat can H, lugng ép tuyét
doi Ah, duong kinh truc can D, hé s6 ma sat f, Gng suat phdp o, ing suit ti€p t...

Trong bang 3.2 sau day cho ta biét luong gian rong thuc t€ cia mdy can phoi
thoi Blumin véi ché€ do ép, géc an, s6 1an can tir thdi dic nang tir 6,7+71 tan va tiét
dién (680 x 685)mm xuong phoi c6 ti€t dién (250 x 250) mm.

Bang 3.2: ché do ép khi can phoi thoi (250 x 250) tir thoi dic (680 x 685) mm

Lan Kich thuéc sau can Luong ép Dan rong Goc an o
can Day (mm) Rong (mm) (mm) (mm) (do)
1 680 685 80 5 23935
2X 600 690 75 5 23%35
3 615 605 75 5 22°55
4 x 540 610 75 5 22°55
5 470 615 70 5 22°05
6 X 400 620 70 5 22°55
7 540 410 80 10 23950
8 x 460 420 80 10 23%50
9 380 435 80 15 23%50
10 x 300 450 80 15 23%50
11 370 315 80 15 23920
12 x 290 330 80 15 23920
13 280 300 50 10 17°40
14 x 240 310 40 10 16°30
15 250 250 60 10 20°30

Chii thich: c6 ddu x 1a c6 1at trd phoi tuong tng véi hanh trinh.
3.6. CUNG TIEP XUC VA GOC AN KHI CAN

Cung tao bdi truc can va kim loai khi an vao truc goi 1a cung tié€p xic. Trong
1y thuyét can ta da chiing minh cung tiép xtc phu thuoc vao ban kinh truc can va
gbc an clia vat can vao truc:

Ah =D(1 - cosa)
v6i  D: duong kinh lam viéc cua truc can.
Khi géc o bé (o = 10 - 15%) thi: 1 - cosa = 2sin*(a/2) = 2(0/2)* = o/2
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o o?
Do do, Ah =D(1-cosa)= D.2.sin2(5] =D.—-
Suy ra, o=, /%h (rad) (3.14)
Hoac: o= @1 /A—h =57.5. A—h (do)
t VR R

3.7. SU VUOT TRUGC VA SU TRE

Trén mot do dai cung ti€p xudc trong vung bi€n dang, su chénh léch téc do tao
nén 2 vung phan cach bsdi mot tiét dién ma tai dé Vgcosa = Vi3 = V,, ta goi la tiét
dién trung hoa. Vung (1) t6¢c do cta phoi nho hon toc do cua truc can (Vgcosa), ta
goi la viing tré. Vung (2) téc do cta phoi 16n hon téc do cua truc can (Vgcosa), ta
goi la vung vuot trudc.

Ky hiéu y 1a gé¢c 6 tam chan bdi phan cung tiép xtc thudc viing vuot trude va
duoc goi 1a goc trung hoa. Géc & tam chin boi cung thugc viing tré s& 1a (o - ).

Nhiéu cong trinh nghién cttu nguoi ta nhan thdy rang, néu nhu do dai cung
ti€p xuc 1, kha 16n thi khong phai chi c6 ti€t dién trung hoa ma c6 ca mot ving trung
hoa. Viing nay nguoi ta goi 1a ving dinh. C6 nghia rang, trén ving nay khong ton tai
su truot trén bé mat ti€p xuc, luc ma sdt c6 gia tri rat bé T — 0 va doi dau.

Do thi t6c do trong truong hop nay nhu hinh 2.9.

Tt nhitng khéi niém da tinh bay
trén day ta nhan thdy rang, hién tugng A
tré va vuot truGe 1a mot qud trinh dong L

xay ra mot cach tu nhién trong ving v
h

bién dang. Do 16n cha ting ving c6 thé Vung | |y,
E RN . A X oA vuot
thay d?l tuy theo \cac t.h,ong sO c?ng% VH—{ truéc
nghé xay ra trong vung bi€n dang, ké ca Y

cac thong s6 hinh hoc cta viung bién

dang. Vi vay, viéc xac dinh do 16n cla
Hinh 3.2- So d6 toc¢ do truc va vat can khi

ting vung, nhat 1a tri s6 vuot trudc co ¥ L
& & : : y ton tai ving dinh

nghia thuc t€ trong cong nghé can.

Khi xét moi lién hé gitta cac thong s6 hinh hoc ta ¢6: Ah,,, = D(1 - cosa).
Vi biéu thitc nay, néu nhu ta tinh luong ép tai tiét dién trung hoa thi ta c6 thé viét:

Ah,=h, - h=D(1 - cosy) (3.15)

Suy ra, h,=D(1 - cosy) +h

Theo Phike thi luong vuot trude dugc tinh theo biéu thic:
[D(l —cosy)+ h]cos Y4

h

Sy, % = (3.16)
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Trong (3.16) dé tim duoc S,% can phai xdc dinh dugc cosy 1a chu yéu. Tir
Ah

(3.15) ta tim duoc: cosy:l—?y (3.17)
Hoic theo biéu thitc Prezden:
+ R
S = Ey2 (3.18)

Ciing nhu vuot trudc, dai luong tré c6 thé tinh tir diéu kién thé tich khong ddi
khi phoi di chuyén trong viing bién dang trong mot don vi thoi gian: Vi F = V,f.

o day taky hiéu:  F/f=A,dodé: Vy=V,/ A (3.19)

Ky hiéu Sy 1a dai luong tré, ta co:
_ Vgcosa—Vy Vu

l-———— (3.20)
Vg cosa Vg cosa

Su

V6i o 1a mot géc bién dai theo tiét dién quan sat. Pua (3.19) vao (3.20) ta cé
VH

Sy=l-—"
H A Vg cosa

(3.21)

3.8. AP LUC CUA KIM LOAI LEN TRUC CAN

Ap luc ctia kim loai 1én truc cén 12 nguyén nhan chinh tao ra trang thai tng
sudt trong viing bién dang, dic diém bién dang cla truc can. 4p luc tir phia truc cén
lén kim loai ¢ su tuong tac véi vuot trude, su dan rong, di€u kién an kim loai. Tu
diéu kién va cdc thong s6 cong nghé ta c6 thé tinh duoc ap luc cta kim loai 1én truc
can va qua dé xac dinh dugc momen can, cong suit can, cong suat dong co va tiéu
hao nang luong trong qua trinh can.

Tri s6 va su phan bo ap luc trén cung ti€p xic cua vung bién dang c¢6 anh
hudng truc ti€p dén mic dd mon truc can va do d6 anh hudng dén thoi gian lam
viéc cta truc. Tri s6 momen va cong sudt cdn 1a cdc thong s6 can thiét dé tinh céc
kich thudc gia can va cac chi ti€t may can. Tri s6 momen khong chi phu thudc vao
ap luc ma con phu thudc vao diém dat luc téng hop trén cung ti€p xuc.

Xac dinh dugc 4p luc trung binh ching ta ¢ thé tinh dugc luc can P:

P=P,F (3.22)
trong do, F: dién tich bé mat ti€p xtc
F=bgl, = B;b JRAR

trong d6, B: chiéu rong phoi cén; b: chiéu rong vat cén;

1,: chiéu dai cung ti€p xtc

R: ban kinh truc cén;

Ah: lugng €p tuyét doi;

Trong thuc t€, khi tinh 4p luc cdn ngudi ta thudng dung mot s6 biéu thiic
thuc nghiém. Thuc chat cdc biéu thiic nay cia mot sd tac gia khi nghién citu chi xét
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mot sO cac yéu to chi yéu anh hudng dén ap luc can, két qua nhan dugc thoa man
dé tinh todn cong nghé.
® Tinh ap luc can theo cong thitc Ekelun - cho két qua thoa mén diéu kién
can hinh & trang thai néng khi t > 800°C, véi thép Cacbon va thép Crom.
P=(K+now)(1+m) (3.23)
trong do, K: tré khdng cua vat liéu (gi6i han chay & nhiét do cdn), KG/mm?
nN: do nhdt (sét) clia vat liéu cdn, KG/s/mm?
o: toc do bién dang trung binh, 1/s
m: h¢ so tinh dén su tang tré khang bién dang do ma st ti€p xdc.
- Trén co s& phan tich céc s6 liéu thuc nghiém, Ekelun dua ra biéu thic tinh
tri s6 K: K=(14-0,01T)(1,4 + C+ Mn + 0,3Cr) (3.24)
trong d6,  T: nhiét do can, °C
C: Ham lugng cacbon trong vat liéu can, (%)
Mn: Ham luong Mangan trong vat liéu cén, (%)
Cr: Ham luong Crom trong vat liéu cén, (%)
- Do nhdt (sét) n cua vat liéu can duoc tinh theo biéu thic:
n =0,01(14 - 0,01t)C, (3.25)
v6i, C, 1a mot dai lugng phu thudc vao téc do quay cuia truc can, xac dinh theo so
liéu & bang 3.3.

Bang 3.3
V (m/s) <6 610 10 =15 15 +20
C, 1 0,8 0,65 0,6
- Hé s6 m (anh hudng ctia ma sat) tinh theo biéu thiic:
e 1,6.fV/AhR —1,2Ah (3.26)

H+h
voi, f 1a hé s6 ma sat duoc xac dinh nhu sau:
Truc thép: £ =1,05-0,0005t
Truc gang: f=0,8(1,05 - 0,0005t)
- Toc do bién dang trung binh o tinh theo biéu thic:

I
_ R
0=2V—— (1/s) (3.27)

H+h
@ Tinh ap luc can theo cong thitc Shunberge
Trén co s& cha biéu thic Ekelun, bang cdch phan tich todn hoc cic két qua
nghién cttu & mot s6 mdy cén cong nghiép, Shunberge dua ra biéu thic sau:

2
Prg = 0,011(T,y T, ] a+0,001. 2% | 031581, 1+(0,315.ilj (3.28)
hrg h h
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trong do, T,,: nhiét d0 chay ctia vat liéu nhan véi hé s6 0,95.
T.: nhiét dd can;  n: sO vong quay cua truc can, vg/ph
a: hé s6 xét dén thanh phan hod hoc cta vat cdn (a = K), KG/mm?
w: he s6 bién dang; 1, =+/RAh ; heg = (H + h)/2
Nhugc diém ctia bi€u thiic (3.28) 1a thit nguyén cuia cac s6 hang khong phu
hop véi thit nguyén clia cic két qlia, c6 nghia la biéu thic thuc nghiém khong c6 y
nghia vé mat vat ly.
® Tinh ap luc can theo cong thirc Gheley
Theo Gheley ¢6 thé tinh ap luc trung binh khi cdn ngudi va néng véi truc cdn
phang theo cong thic:

PTB =Kf(1+C%1141VCj (329)

trong do, Ky trd khang bién dang trung binh, K; = 1,156
V.: toc do can, m/s
C: hé s6 thuc nghiém phu thudc vao ty s6 1,/hy xac dinh theo hinh 3.3

12 Hinh 3.3- Su phu thudc ciia hé s6 C
10 (hé s0 thuc nghiém ciia Gheley C =

[ ;
g o(——)) vao ty s6
AN B B

<
2 AN -

[
0 123456789101112 l/hs

X

3.9. CONG, CONG SUAT VA MOMEN KHI CAN
3.9.1. Cong lam kim loai bién dang
Theo Pavlov thi cong thiic tinh toan cong lam kim loai bi€n dang tuong doi
chinh xac la:

A=P,.V. 1{%} (3.30)

trong do, P,: ap luc trung binh (don vi) ctia kim loai 1én truc can;
V: thé tich cta kim loai;
H, h: chiéu cao kim loai trudc va sau khi can;

3.9.2. Cong suat va momen Kkhi can

Cong suat khi can dugc tinh theo cong thiic:

W:% (3.31)
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trong do, t: thoi gian lam kim loai bi€n dang (s)

Cong sudt dong co cua thiét bi can dugc tinh toan trén co s& 1y thuyét hoac
theo s6 liéu thuc t€ ctia su tiéu hao nang lugng don vi theo san phdm cén.

Trén co s6 tinh toan, nguoi ta thuong dung cach xac dinh cong suat theo
momen cdn:

\Y%
N=M..— (3.32)
r
trong do, V: toc do quay cua truc can

r: ban kinh truc cén
M.=M,, + My, (3.33)
M, mémen ma st gdbm momen ma sit do luc cén sinh trén ¢6 truc
can (M,,;;) va mémen ma sat tai cac chi ti€t quay (M,,,). MOmen ma sat dugc tinh:
M, .=M,, + M,
Trong do: M, =fPd (3.34)
v6i, f:hé s6 ma st trén c6 truc cdn
P: luc can (N, KG)
D: dudng kinh c6 truc (mm)
Hé s6 ma sat 6 do (f)

Loai 6 do truc can Hé s6 ma sat f
6 d& ma st long 0,003 = 0,0005
6 do ma sat nita 10ng 0,006 + 0,01
6bi 0,003 + 0,008
(3 truot b.'ilng th/ép 0,04 = 0.1
0 truot bang su 0,005 = 0,01

M,.., = (0,08 + 0,12)(M,, + M,.;)
Momen khong tai M, sinh ra dé€ thang trong lugng cta cac chi tiét quay khi
may chay khong tai. Momen khong tai thudng bang 3 + 6% momen can:
M,=3+6)% M,
Momen dong M, = 0 khi can khong c6 su tang giam toc do.
Momen cin dugc xac dinh khac nhau theo nhitng trudng hop cdn khac nhau:
@ Doi vai truong hop can don gian, truc can c6 cung duong kinh va quay véi
cung mot toc do:
M,;=2.Pa (3.35)
voi, a: tay don, c6 thé lua chon a trong pham vi:
a=(0,3+0,55)],
C6 thé tham khdo theo s6 liéu:
Khi cdn néng: a = (0,45 + 0,5)],
Khi can nguoi: a = (0,35 + 0,45)],
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1, =+RAh
@ Trong truong hop can c6 luc kéo trudc va sau vat can thi méomen bién
dang c6 thé tinh theo biéu thic:
Mbd = 2.P.a + (Qn - Qh).r (3.36)
voi Q,, Q, 1a tri so luc kéo trude va sau vat can.

M% &l

I
Hinh 3.5- Huéng ap luc can trong

I
Hinh 3.4- Hu6ng ap luc can P ; s
qud trinh cén truc dudi dan dong

trong qua trinh can don gian

® Trong truong hgp cdn trén mdy can chi mot truc duge dan dong, lic d6
momen & truc trén bang khong, momen chi dugc truyén qua truc dudi:
M,,=P.a, (3.37)
Trong d6: a = (0,35+0,45)l,,.
@ Khi cén trong 2 truc can khac nhau vé duong kinh, lic d6 momen cén
phan bd khong déu giita 2 truc cén lic do:
M,=P.a;; M,=P.a,
Trong thuc t€ su chénh 1éch duong kinh ctia 2 truc can khong 16n (5+6%), do
d6 c6 thé cho a, = a, lic do:
M,, =2P.a (3.38)

Hinh 3.6- So d6 huéng luc cén khi dudng kinh truc khac nhau
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Dé c6 thé tinh dugc cong suat trén truc dong co clia mdy cédn, ching ta cin
phai xdc dinh cong suét tiéu hao trén hé thong truyén luc tir truc dong co dén may
cén (truc cdn). Thong thudng ta x4c dinh cong sudt tén hao ndy theo mot hé so hitu

ich n.
Vay, cong suat can dugc xac dinh nhu sau:
Nyg +N
N, =—bd_—ms (3.38)
n

Khi tinh todn cong thic truyén dong chinh clia may cén thi ngoai cong suét
cén va cong sudt ton hao trén hé thong truyén luc con phai tinh dén cong suat khong
tai ctia dong co. Néu nhu trong qué trinh cén cé di€u chinh toc do hoac khong thi
cling phai tinh dén momen dong.

M,. =M, = M, (3.39)

trong do, M,: momen dong co khi phu tai khong déi (M, + M, + M)

M,: momen khong tai cua dong co

M,: momen dong

Dau (-) khi giam t6c do va ddu (+) khi tang toc do
Tinh toan cong suit dong co

Cong suit dong co khi can dugce tinh theo cong thiic:
Nae = Mige-0qc (kw)

Trong d6: M4, - MOmen finh trén truc dong co:

M.+M
Mtdc — c + msl (340)

ni
M, - mémen cdn; N="1; . 1, . N; - hé s0 truyén dong hitu ich ciia may thudong
14y bang 0,85 + 0,93.

N, = 0,93 + 0,95 - hé s6 truyén dong hitu ich cua hop giam toc
N, = 0,92 + 0,95 - hé s6 truyén dong hitu ich cua hop banh rang chit V.
N5 = 0,99 - hé s6 truyén dong hitu ich cta truc khép noi.
i - Ti s6 truyén tr dong co dén truc cén:

N4

i:—:
n

(’Odc

t Q)

t

Ny, N, - toc do quay cua dong co va truc can (vg/ph)

®ge, M, - Van toc goc ctia dong co va truc can (1/s)

sau khi tinh duoc N, thi tra bang va chon dong co céan thiét cho mdy cin
theo diéu kién:

Nge < [N] (kw)

[N] cong suat cho phép thuc t€ cua dong co, kw.

Sau khi tinh todn momen cho mot 1an cén, diéu trudc tién 1a chon dong co,
xay dung dé thi momen finh cho phép ta tinh duoc cong suat dong co khi da kiém
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tra ddy da vé qua tai va dot néng dong co.
Khi ki€ém tra vé su qud tai cho phép ciia dong co thi momen dinh muc cua
dong co dugc tinh nhu sau:

M
M =—* (5.67)
trong do, M,,..: momen cuc dai tinh theo do thi moémen tinh

k: hé s6 qua tai cia dong co
Vé6i dong co khong dao chiéu: k = 2
Vé6i dong co dao chiéu: k=2,5+3
Bén canh viéc tinh todn vé momen, ngudi ta cling thuong ding chi tiéu tiéu
hao nang lugng trén mot don vi san pham cén dé xac dinh cong suat cén:
N = @G(en—l ~€n )
T
trong do, N.: cong suét tiéu hao cho bién dang kim loai khi can (tinh ca cong
sudt khong tai), KW
€,.1> €,: tiéu hao nang lugng trén mot tan thép can, kw/gio
G: trong lugng vat cén, tan
T: thoi gian can (khong tinh thoi gian nghi giita cac 1an céan), giay
Tiéu hao nang lugng trén mot tan thép can duoc tinh: e = %
v6i,  A:nang suat can
Tri s6 e thay d6i theo loai mdy cén, mic do hién dai clia may can. Trén co s&
céc so liéu san xuat, thuc t€ ta c¢6 thé tham khao tri s6 cia e theo lugng bién dang
tong w, cho mot chiéu day thanh pham nhu hinh 3.7

5 e (KWh/tan)

40 5/
3 / 15 Ny ) .
/| Hinh 3.7- Su tiéu hao nang lugng khi can
30 7/ 13713 1. Bliumin; 2. Slabin;
25 AT 3. Can phoi lién tuc
20 1T 21~ 4. Can ray, dam
15 AT 1 5. Céan hinh
1(; P22 a0 6. Can day
0

1 2345678910 20 Hx
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Chuong 4
VAN HANH, KIEM TRA KY THUAT, LAM NGUOI VA
TINH CHINH SAN PHAM SAU CAN

4.1. CONG TAC VAN HANH VA KIEM TRA KY THUAT

Vi @é dam bao chat luong va quy cdch ciia san pham cho nén viéc van hanh
mdy diing k¥ thuat va kiém tra qu4 trinh thao tac k§ thuat 1a mot khau vo cing quan
trong trong cong nghé cén. Day khong phai chi lam san pham c6 chat lugng tot, tiéu
hao kim loai it, mdy méc it hao mon va hong héc ma con chi dong ngan ngira va
phat hién kip thoi cac bién ¢6 xdy ra trong qua trinh san xuat cdn nhu phé pham,
khuyét tat, cac su ¢6 mdy moc v.v... dé chu dong san xuat va nang cao niang sudt,
tang san luong. Cong tdc kiém tra cdc quy trinh san xudt v k§ thuat cua san xuét
cén c6 thé chia ra céc giai doan sau:

4.1.1. Kiém tra mé nau va déng nhan hiéu

Dé t6 chitc qud trinh cong nghé san xuit can dugc tot va lién tuc thi cong
viéc kiém tra mé nau va déng nhan hiéu 1a rit quan trong. Hang ngay trong mot
xudng luyén thép hién dai c6 thé san xuat ra 7.000+10.000 tan thép va cao hon nita,
sO lugng mac thép dugce san xudt cling dé€n vai chuc loai. Dac biét doi véi thép hop
kim thi mdi méc thép dugc dung theo cong dung truc ti€p cua nd. Vi vay viéc kiém
tra mé ndu la rat quan trong, dong mac thép va cac ky hiéu khac phai that chinh
xac. Néu déng sai nhan hiéu s€ dan dén nhiing tac hai vo cung 16n, khong chi su
dung sai loai thép ma con lam hu hong may méc trong qua trinh cén.

Mot médc thép khong phu hop véi don dat hang hodc khong theo tiéu chudn
quéc gia (TCVN) thi ¢6 thé dan dén phé€ phdm toan bo nhém san pham cta thép dé.
Viéc nham 1an s6 mé niu va nhadm lan mac thép la diéu khong thé cho phép, dac
biét doi v6i cong nghé cdn thép hinh ma san pham d6 phai qua nhiét luyén vi quy
trinh nhiét luyén phu thuoc rat nhiéu vao thanh phan héa hoc cua thép.

4.1.2. Kiém tra théi nung

Tién hanh kiém tra thoi nung qua céc cong viéc sau day:

- Xac dinh chat lugng thdi nung.

- Can ct vao chat lugng thdi nung va xac dinh chinh xac ché€ do can, luong ép

va s0 1an can cho phu hgp véi tinh toan thiét ké.

- Can cit vao dac tinh dac biét ctia 10 nung ma c6 thé c¢6 ché do cong nghé dic

biét dé dam bao chat luong san pham.

D6i v6i san pham 1a thép thong thudng thi mdi 10 ta chi 1dy 1+2 thoi nung dé
kiém tra 12 dugc. D6i véi céc loai thép dac biét ta phai tién hanh ki€m tra timg thoi
nung mot. Cong viec ki€ém tra thudng duoc tién hanh phan tich cac chi tiéu vé co ly
tinh, thanh phan héa hoc, nhiét do nung v.v...
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4.1.3. Kiém tra tirng cong doan theo thit tu trong quy trinh san xuat can

Muc dich viéc kiém tra nay 1a dé biét chat luong cua vat can qua timg cong
doan san xudt, nham dam bdo chinh xéc kich thudc cla tiét dién ngang ctia vat cén
sau timg 1an cdn, dam bao cac tinh nang va yéu cau ky thuat dong thoi tim ra cac
thi€u s6t dé khéc phuc. Cong tdc kiém tra nay s& kip thoi phdt hién nhiing thi€u sét
va nhitng khau bat hop 1y trong qué trinh cong nghé dé khic phuc va cai tién cho tot
hon nhim khong ngling nang cao chat luong san phdm va ting nang suat.

4.1.4. Kiém tra lan cuoi ciing

Lan kiém tra cudi cing nham xac dinh chinh xéc chat luong va kich thudc
ctia san pham cén. Phuong phép ki€ém tra ndy phai dua vao céc tiéu chuin va quy
cach cua nha nuéc da ban hanh hoac theo don dat hang clia co quan ban, ngudi tiéu
dung yéu cdu kiém tra, ki€ém tra 14n cu6i cung ¢6 mot y nghia quan trong t6i chat
lugng va nang suit cia mot nha may san xuat thép can.

4.2. LAM NGUOI VA TINH CHINH SAU CAN

4.2.1. Lam nguoi

Pay 1a mot khau quan trong cta giai doan cudi cua quy trinh cong nghé san
xuat can. Khau nay lam t6t thi khong nhitng chat lugng san pham tot, ning sudt cao
ma cong viéc kiém tra san pham ciing tién hanh thuan tién.

Lam ngudi san phdm sau cdn c6 anh hudng rat 16n dén t6 chic hat cta thép
va cdc tinh nang k¥ thuat khéac cta thép. Thuc t€ cho thdy ring 1am nguoi san pham
sau cdn thuc chat 1a nhiét luyén san pham dé dat dugc cdc tieu chuan k§ thuat. Ta
biét rang nhiét do két thic cdn thudng 1a trén duong A, (T° = 723%) trong gian d6
trang thai Fe-C. Cac thép khac nhau c6 nhiét do két thiic can khac nhau. Trong san
xudt can nguoi ta da loi dung nhiét do két thic can khac nhau két hop véi toc do
lam nguoi khdc nhau cua ting loai thép ma ti€n hanh cac bién phdp cong nghé dé
dat duoc t6 chitc hat theo yéu ciu va san phdm c6 tinh niang k¥ thuat c6 chat luong
tot nhat.

Hién nay tit ca cac nha mdy luyén can thép déu 1am ngudi san pham theo
mot trong 3 cach sau day tuy thudc theo loai thép.

a/ Lam nguoi san pham bang nuéc
Dung nuéc lam ngudi san pham cén trong cdc trudng hop sau day:

@ Thép trude cung tich

Mu6n cho san phdm cdn 1a thép trudc cling tich c6 hat nho, min va té chic
hat dong déu ta phai 1am nguoi bang nudc véi téc do nhanh, 1am nguoi nhu vay san
pham lai c6 co 1y tinh va cdc tinh nang ky thuat khac ciing t6t hon. Vi du: thép tAm
ché tao tur thép cacbon thip cé nhiét do két thiic can cao hon duong A, thi dugc dua
vao 1am nguoi nhanh bing nuéc dé dat duoc muc dich nhu da néi trén.
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@ Thép sau cung tich

bay chu yéu 1a thép cacbon cao va thép cac bon dung cu, nguoi ta ciing lam
ngudi bang nudc vdi toc do nhanh dé loai bo sy hinh thanh clia cic mang luéi cdc-
bit trong thép. Tuy nhién lam nguoi nhanh biang nuGc d6i v6i san pham loai thép
nay hay xay ra hién tuong nit né. Vi vay sau khi lam nguoi nhanh bang nuéc dén
nhiét do chuyén bién pha thi chiing ta phai 1am ngu6i cham san phdm trong cdc ho
nhiét dé giam bét cdc tng luc bén trong, nhu vy s€ tranh dugc hién tuong nit né.

® Poi v6i cac loai thép ma san pham doi hoi bé mat c6 do sach cao

GoOm cac loai phoi thép ban mong, phoi thép tim mong, cuc mdng, sau khi
cén néng cho vao nude 1am nguodi luon. Nhiéu khi nguoi ta dung voi nude phun truc
ti€p vao bé mat san pham. Nhu vay cédc I6p vay sit bung ra hoan toan. Tuy nhién
phuong phdp nay chi tng dung d6i vé6i cac loai thép khong xay ra khuyét tat khi
lam ngudi bang phuong phép nay.

b/ Lam nguoi san pham bang khong khi

Dai da s6 cdc san phdm cdn dugc lam ngudi bang khong khi. C6 thé 1am
ngudi & diéu kién binh thudng & nhitng noi kho rdo, cé thé dung cdc quat gid véi
luu lugng khac nhau dé 1am nguoi san pham.

San pham 1a phoi cén thudng duoc 1am ngudi biang khong khi. Muc dich chu
yéu 1a 1am giam cdc tng luc bén trong phoi do cing thap dé dé dang tiép tuc thuc
hién cdc bién phéap xtr ly bé mat ctia phoi cho sach s€ va hét cac khuyét tat.

¢/ Lam ngudi trong lo

Day la phuong phap 1am nguoi déng nhiét. Phuong phép lam nguoi nay chi
yéu dung cho céc loai san pham 12 thép hop kim cao va thép cdcbon cao. Néu ta lam
ngudi trong moi trudng khong khi binh thuong thi san phdm s& bi nit né va xuat
hién doém trang. Vi vay ta phai tién hanh lam ngudi cham trong cdc 10 hodc ho
nhiét. Thuc chat cua phuong phap nay 1a 4. Tém lai phai cin ci vao cong dung, t6
chtic hat va tinh niang k§ thuét ctia san phdm c4n ma chung ta ti€n hanh céc phuong
phap nhiét luyén nhu t6i, thuong hod, 0 v.v...

4.2.2. Tinh chinh san pham sau cian

Dé san pham cén c6 kich thuéc chinh xdc, hinh ddng ding véi yéu cau k§j
thuat ta tién hanh cong tc tinh chinh san phdm vdi cdc nguyén cong sau:

a/ Nguyén cong cat

San phdm can (sau khi cén 14n cudi cing) dat duoc cac tiéu chudn k¥ thuat,
ta tién hanh cat dau, cat duoi, cat cdc gd mép va cit ra timg doan theo kich thuée da
quy dinh cta nha nuéc (TCVN).

Cac may cat duoc dung dé ti€n hanh cit san pham dugc dung rong rai trong
cac nha mdy luyén can thép:
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® May cit ludi dao phang

Y
S T g
!

12

a d g '
H.4.1. So d6 dao cat dudi 1én clia may cét thuy luc

© May cat dao nghiéng:
Ludi dao du6i nam ngang,

ludi dao trén nghiéng mot goc
a = 2+6°. Goc cit § = 75+85%;
goc sau y = 2+3° D€ don gian
khi mai dao cho phép & = 90°;
gbc sau y = 0.
Luc cat khong 16n, céat duoc céac tdm day; Cat duge cac dudong cong; Dudng
cat khong thang va nhin ,
® May cat chan dong |

H. 4.2. M4y cat dao nghiéng

Madéy c6 2 ludi dao nghiéng tao
thanh mot goc a. = 24+30°% gdc trude
B = 6+7° khi cat ludi cat trén lén
xuéng rat nhanh  (2000+3000
1an/phiit) va véi hanh trinh ngan 243 :
mm. Cat duoc tdm ¢6 S < 10 mm. | 1

@ May cat dao dia mot cap dao

X

e Q

al Dao dia c6 tdm truc song song b/ May cdt dao dudi nghiéng ¢/ Hai dao nghiéng

H. 4.4. May cat mot cap dao dia
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® May cit nhiéu dao dia. B
e Ludi cat 1a 2 dia tron quay nguoc chiéu nhau; 4 C D
mady c6 thé c6 hai hodc nhiéu cap dia cit. = O )
o Goc cat 90% Z = (0,1 +0,2)S e

e Duong kinh dao dia: D =(40 + 125)S (mm).
e Chiéu day dao: B =15 + 30 (mm) L 1
e Vantoccat:v=1+5m/s
e Vat liéu lam dao: S0CrWSi

M4y nay dung dé cat cdc dudong thang va dudong cong chiéu dai tuy y. Cic
t4m cat moéng < 10 mm.

H. 4.5. M4y cat nhiéu cap dao dia

b/ Nguyén cong nan thiang

San phdm cdn ché tao ra c6 nhitng phan bi cong cuc bo ching ta phai tién
hanh nin thing, 12 bé mat san pham cho bing phang.

Nan thing hodc la phang 12 qua trinh bién dang déo kim loai tai chd bi cong
cua san pham.

Cat va nan thang san phdm cén déu c6 thé tién hanh & trang thdi néng hoac
ngudi. Ngoai ra dé bé mat cua san pham khoi bi dy hod va dep ngudi ta con tién
hanh tdm thuc, trdng thi€c va 1am cdc nguyén cong tu stta bé mat khac.

H.4.6. So d6 mdy nan thang con lan thang (a) va con lan nghiéng (b)

San pham sau khi dugc tinh chinh néu 1a day thép thi can déng goi; Thép
tam, thép hinh c& 16n dugc dua vao kho bao quan, déng mac thép va ky hiéu riéng
bit.

4.2.3. Bao quan san pham

Pay 1a mot khau khong kém phan quan trong trong cong tac bao vé chat
luong san phdm dé€ tién hanh gia cong can tiép theo hoiac dé xuit xudng. Cong tac
nay bao gdm bao quan céac kho chia, bai chia thoi dic, phoi tir nhién liéu ban dau
cho dén cédc kho thanh pham.

Dai v6i kho chita vat liéu ban dau, ching ta chd y dén cach bd tri kho,
phuong tién van chuyén, dé dam bdo an toan lao dong va thiét bi van chuyén. Thuc
t€ san xuat cho ta thdy rang khéi lugng du trit kim loai trong kho clia xudng cdn
thuong bang 8+10 14n ning suit cta nd. Trudng hop xudng can chi san xuat 1, 2
mat hang thi s6 lugng c6 thé it hon. xudt phat tir khéi lugng du trit phoi ma ta sip
x&p né thanh ting chéng, dong theo quy dinh va quy cdch dé dé dang van chuyén
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va ¢6 su bdo quan riéng biét theo yéu ciu cu thé cta thép d6 va thuc t€ san xuat clia
xudng. Sap x€&p phoi can ¢6 khoa hoc khong nhing tao diéu kién thuéan 1gi cho céc
can truc 1am viéc dé dang ma cong tac kiém ké ciing dé dang chinh xac.

D6i v6i kho chita thanh pham: viéc siap x€p, phan loai san pham lai cang phai
khoa hoc dé thuan tién boc dd hang, thuan tién van chuyén. Ngoai ra con phai bao
g6i, b6 budc san pham theo 10, theo hang v.v... D6i v6i mot s6 loai san pham dac
biét can ti€n hanh cac bién phéap chong gi bang cach boi ddu (thép tdim mong va cuc
mong).
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Chuong §
NHUNG PAC PIEM CONG NGHE CO BAN CUA MOT SO
THEP KHI CAN

5.1. NHONG PAC PIEM CUA MOT SO THEP THONG DUNG TRONG
CONG NGHE CAN

Qua nghién ctu 1y thuyét va tir thuc té€ san xuat, nguoi ta da duc két duogc
nhitng kinh nghiém va nhiing dic diém chung khi tién hanh cong nghé san xudt cén
cho céc loai thép ma trong cdc nganh cong nghiép, xay dung cling nhu cidc nganh
khdc ctia nén kinh t€ quoc dan thudng str dung.

5.1.1. Thép cac bon két cau

Thép cacbon két cdu bao gom cac loai thép cacbon thap va trung binh.
Khoang nhiét d6 nung va cdn cua nhiing loai thép nay rong rai hon. Nhiét do bat
ddu can thuong tir 1170+1220°C. Nhiét do két thic cén tir 900+950°C. Trong pham
vi nhiét do cdn & trén thép c6 trd khang bién dang nho, tinh déo t6t va dé bién dang
khi cén. Tuy nhién chiing ta cing phai chd y t6i kich thudc, hinh dang va bé mat
san pham cung v6i chét luong san phdm ma két thiic cdn v6i nhiét do that thich
hop, 1am nguoi vé6i téc do thich hop dé dat duoc chat lugng co 1y tinh t6t, tinh nang
k¥ thuat cao.

5.1.2. Thép cacbon dung cu

Dic diém ctia loai thép nay 12 tinh déo kém, ham Iugng cdcbon & trong thép
cang cao thi tinh déo lai cang kém. Nhiét d0 can cang ha thap tinh déo cang kém.

Thoi gian nung phoi dai, nhiét do nung cao thi lugng thoit cicbon cang
nhiéu. Nhiét do bat diu cdn thuong tr 1050+1100°C. Nhiét do két thic can tur
800+850°C.

5.1.3. Thép hop kim két cau

Dai bo phan thép hop kim két céu c¢6 tinh déo rat cao. Nhi€u thép hop kim
thap & nhiét do cao c6 tro khang bién dang gan nhu thép cacbon két cau. Vi vay
cong nghé can thép nay gin giong nhu cong nghé céan thép cacbon két cdu. Nhiét do
bat ddu cdn thudng tir 1170+1220°C. Nhiét do két thiic cén tir 900+-950°C.

Diéu dang chi y 1a 16p vdy sit trén bé mat clia thép nay kho bi bong ra khi
cén va 16p nay c¢6 rit nhiéu & bé mat vat can. cho nén trong qud trinh cong nghé
phai chii y dé khic phuc.

5.1.4. thép hop kim dung cu

La loai thép c6 chita ham lugng cacbon cao va ham lugng cac nguyén t6 hop
kim trong thép ciing rit cao. Trd khang bi€n dang cua thép nay rat 16n nén khi can
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phai chd y t6i lugng ép va dé phong hu hong cho thiét bi.

Dé ngin ngira t6 chic cacbit mang tap trung hinh thanh & san phdm ta nén
két thic can & nhiét do thap hon nhiét do can 1y thuyét néi chung va gitt & nhiét do
d6 mot thoi gian bang cach 1am nguoi trong cac 10 hodc ho nhiét.

5.1.5. Thép c6 chat luong cao

La loai thép c6 trd khang bién dang rat 16n khi gia cong bang phuong phap
can. Tinh déo cuta loai thép nay thap, nhiét do giam thap thi tinh déo ctua ching
cling giam thdp, ngugc lai thi tinh déo s€ tang.

Nhiét do bat ddu cdn thuong tr 1150+1220°C. Nhiét do két thic can tur
950-+1.000°C. Do tinh d4n nhiét ctia thép kém cho nén khi nung phoi c6 thé xay ra
cac hién tugng: nit né, qua nhiét, mat cicbon, chdy néu thoi gian nung qua lau hoac
nung véi toéc do nhanh.

Khi tié€n hanh cong nghé cén ta can chu y: khong nén dung luong ép qua 16n
doi véi cdc 1an cén ddu nén dung khoang & = 15+25%. Khi t6 chiic hat bi pha v roi
thi cdc 1an can ti€p theo ti€n hanh véi lugng ép tir tir tang 1én.

Day la loai thép khé an vao truc can, vi vay toc do can khong nén nhanh.
Céc 1an cdn sau tang lugng ép 1én dé phd va cdc t6 chiic mang cacbit tap trung trong
thép dé bao dam chat luong.

Dé phong hién tuong nit né sinh ra khi 1am nguoi, nguoi ta tién hanh lam
ngudi chAm san pham cén trong 10 va ho nhiét. Khi két thic cédn xong nhiét do clia
san pham khoang 800°C thi ta bat diu 1am ngudi cham. Tot nhat 12 G san phdm &
nhiét do 750°C vira tranh dugc niit né lai vira xir 1y bé mat san pham dé dang.

5.1.6. Thép khong gi

a/ Thép khong gi Crom
La loai thép c6 tro khang bién dang thap, tinh déo cua thép nay tuong doi tot.
Nhiét do bat dau cén thuong tir 1100+1160°C. Nhiét do két thic cén tir 870+950°C.
Dic diém cua thép 1a dan nhiét kém, vi vay khi nung phoi dudi nhiét do 800°C thi
nung véi toc do cham d€ trdnh hién tuong nit né khi nung. Loai thép nay lai kho
chuyén bién pha vi vay khong thé dua vao nhiét luyén dé c6 t6 chic hat min tinh
thé khong tho v.v... Tt diac diém d6 muon t6 chic hat nhd min, ching ta phéi dua
vao lugng ép va phuong phép gia cong. DE phong t6 chiic hat 16n, tho khi nung phoi
ta ti€n hanh nung & nhiét do khong cao 1am. nhiét do két thiic can ctia chung loai
thép ndy cang nho cang tot dé c6 thé nhan dugc t6 chitc hat nho min.
b/ Thép khong gi Crom-Niken
Tré khdng bién dang cua loai thép nay 16n, tinh déo kém. Nhiét do bat dau
can thuong tir 1100+1160°C. Nhiét do két thic cdn tir 900+-950°C. tinh din nhiét
kém nén khi phoi nung dat dén 800°C thi ta phai ti€n hanh nung véi toc do cham.
Nhiét do két tinh lai cua thép nay kha cao khoang tir 850+900°C, vi thé dé
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tranh hién twong bién ctng trén bé mat thanh phdm gay kho khin cho céc budc gia
cong cat got sau nay, ta nén két thic cén ¢ nhiét do cao hon mot it. Nhung néu két
thiic cdn & nhiét do cao qua thi t6 chiic hat ctia san pham lai to va tho. Loai san
phidm nay dugc 1am nguoi bang khong khi, ¢6 khi 1am nguoi bang nudc.

5.2. CHE PO CAN VA QUY TRINH CONG NGHE CAN THEP VONG BI

5.2.1. Cong dung va nhiing yéu cau cua thép vong bi

Thép vong bi 1a mot loai thép duoc san xuat nhiéu va st dung rong rai trong
cac nganh: giao thong, co khi ch€ tao may, thiét bi dién v.v... Dac tinh cua thép la
chiu mai mon tét, chiu dp luc tap trung 16n, yéu ciu vé do cing cta thép cao lai
phai déng déu cho nén cac tap chét phi kim loai trong thép doi hoi rét it va thanh
phan hoa hoc phai dam bao chinh xac.

Da s6 thép vong bi trong san xudt can déu & dang thép tron vi vay ma doi hoi
bé mit san phdm phai nhdn béng va kich thudc chinh xdc. Mot s6 16n thép nay lai
duoc kéo nguoi dé€ ra thanh phdm cho nén yéu ciu k¥ thuat cén ctia né cang doi hoi
cao. Thép vong bi c¢6é nhiéu loai nhu: OLCr6, OLCr9, OLCrl5 v.v...thuong dung
nhat 1a thép vong bi OLCrl15.

Thép vong bi OLCr15 ¢6 thanh phan hoa hoc nhu sau:

C=095+1,05%; Mn=0,2+0,4%; Si=0,15+0,35%
Cr=1,35+1,65 %; S<0,02 %; P<0,027 %

Vi cong dung cua thép 16n, yéu ciu ky thuat cao cho nén cic yéu cau vé td
chic hat, khir vay sit, bé mit san phdm, cdc tinh niang k¥ thuat v.v...cling doi hoi
phai ding véi quy dinh.

5.2.2. Pac tinh cua thép vong bi khi tién hanh cong nghé can

La loai thép c6 diém chay thdp, c6 hién tugng thoat cacbon va xuat hién dom
trang khi nung phoi. Thép c6 hé s6 dan nhiét thap, tré khang bién dang cao. Khi
nung thép dé bi qud nhiét dic biét 1a & tam thoi duic vi khi thoi dic dong dic cac tap
chat tap trung & giita thép . Luong gian rong 16n hon khi can thép cacbon.

5.2.3. Ché do can va quy trinh cong nghé can thép vong bi
a/ Chuan bi phoi ban dau

Xuét phat tir yéu cau bé mat san pham phai béng dep, chat lugng tot cho nén
phai tién hanh xur 1y va lam sach bé mat clia thoi didc va phoi ban dau cho tét.
Chdng ta tién hanh xu 1y phoi va lam sach bé mat phoi ban dau & trang thai ngudi
néu ching c6 hinh dang va tiét dién ngang nho, & trang thdi néng néu ching cé
hinh ddng va ti€t dién ngang 16n.

Vi hé s6 dan nhiét thdp nén khi xir ly bé mat thép bang lira ching ta phai
nung phoi dén nhiét do > 350°C khi d6 mdéi tién hanh khir khuyét tat bang lira duoc
va c6 thé dung phuong phap mai.
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b/ Nung phoi

Ban dau phoi duoc tang nhiét vé6i toc do nhanh. Khi phoi dat dén nhiét do
800°C thi t6c do nung phai giam lai va ting nhiét tir tir d€ tranh hién twong mat
cdacbon. Mu6n giam bét lugng vay sat, giam tiéu hao nang luong thi gitr phoi & nhiét
do nung mot thoi gian nhung thoi gian nung toan bo phai ngan. Néu phoi ban dau 1a
thoi duc thi ta phai nung dén nhiét do cao hon ly thuyét mot it thuong & nhiét do
1170+1190°C va giita né & nhiét do d6 khoang > 2 gio.

Néu nung phoi ¢6 kich thudc tiét dién nho thi can chd y dén hién tugng thoat
cacbon. Nhiét do nung phoi c6 thdp hon thoi dic va thudng 1a 1050+1070°C va thoi
gian gifta ¢ nhiét do d6 cling ngan hon mot it.

¢/ Ché do can

Thoi dic va phoi sau khi nung t6i nhiét do can thi tinh déo cta thép rat tot,
tr& khdng bién dang nho vi vay luong ép & cdc 14n cédn ta c6 thé tién hanh duogc rat
16n. Luong gian rong cta thép vong bi 16n hon thép cacbon khoang 20% cho nén:
vGi cing mot lugng ép nhu nhau thi 16 hinh truc cén cta thép vong bi phai rong hon
khi cén thép cdcbon mot chiit dé tranh hién tugng bavia khi cdn.

Vi chat luong bé mat clia san pham ddi hoi cao cho nén bé mat cua 16 hinh
doi hdi phai sach, bong va khong bi xay xudc. Nguoi ta diing hé thong 16 hinh bau
duc-tron dé cén thép nay.

Nhiét do két thic cdn cta thép vong bi tir 800+900°C. Or nhiét do nay thuan
tién cho viéc hinh thanh cacbit tap trung & dang ludi trén bién gidi hat. Nhiét do két
thiic cdn cang cao, toc do 1am nguoi cham thi t6 chic PLclit dugc tao thanh vdéi hat
to va tho. Néu nhiét do két thic cén tir 850+860°C va thap hon mot chiit thi ching ta
nhan dugc t6 chitc nho, min va khong c6 su hinh thanh céc mang céc bit tap trung &
bé mit san phdm va & bién gi6i hat. Tuy nhién & nhiét do két thic d6 ciing c6 su
hinh thanh mot 16p mong cta t6 chiic mang luéi cécbit, nhung 16p nay sé bi loai trix
khi ta ti€n hanh lam nguoi cham hoac u thép.

Néu ta két thiic can & nhiét do < 800°C thi céc hat tinh thé s& bi kéo dai ra,
dan t6i viéc cac hat cacbit mang & dang ludi vi vy nhiét do két thic can nén
khoang 810+850°C.

Dai véi 1an can cudi cung nén can véi mot lugng ép tuong doi 16n véi muc
dich ph4 v& cac hat d€ c6 t6 chiic hat nho, min va dé phong su hinh thanh céc mang
cacbit lu6i trong san pham.

d/ Lam nguoi san pham thép vong bi

Dé phong su hinh thanh cidc mang cdcbit ludi xuat hién xuét hién trong san
phdm nén ngudi ta 1am nguoi nhanh san pham tGi nhiét do 600+650°C. Sau d6 dé
phong su xudt hién dém tring ngudi ta lai ti€n hanh 1am nguodi cham (D6i vé6i san

phdm c6 ¢ = 20+30 mm khong can 1am nguoi cham). Dé giam do cing cha thép c6
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loi cho viéc gia cong co khi sau nay thi tién hanh 0 san pham.

Ngoai ra con phai tim thuc bé mat dé khir hét cdc 16p vay sit va ti€n hanh
céc cong tdc ki€m tra, tinh chinh dé nang cao chat lugng bé mat san pham.

Tém lai quy trinh cong nghé can thép vong bi ¢6 thé van tét theo so do cong
nghé sau:

| Kiém tra bé mat thoi dic |—>| Nung thoi dic |—>| Can |—>| cat |_>| Lam nguoi chaflm|
|

v

Tam thuc |_>{ Kiém tra, tinh chinh phoils| Nung phoi |9 Can phoi ra thanh phdm |
i |

v
—>| Lam nguoi Chéflm Tam thuc }—>| Kiém tra, tinh chinh ph0i|

5.3. CAC CHI TIEU KINH TE VA KY THUAT TRONG SAN XUAT CAN
Céc chi tiéu kinh t€ va ky thuat trong san xut can chl yéu la nang suit
cén/gio, nang sudt/ nam; cdc tiéu hao vé dién, nudc, hao mon truc cdn v.v...
5.3.1. Nang suat cua may can
Nang suit gio ctia may can dugc tinh theo cong thic sau:
3600G

T
trong d6, G: trong lugng cua thdi dic hoac phoi (tin)

A=

(tan/gio)

T: chu ky can (giay) (chu ky cén 1a mot khoang thoi gian bat dau can thoi
thit nhat dén thai thit 2 trén cung mat gid can. Cidc mdy cdn khac nhau c6 chu ky
can khac nhau.

Tir cong thiic trén ta thdy rang mudn tang nang suit cho mdy can ta phai tang
trong lugng cta thoi dic hoac phoi, dong thoi giam chu ky can T. thuc ra tang trong
luong cua thoéi dic hoac phoi, thi chu ky can T cling tang theo vi vay viéc tang san
luong cho mdy cén phai tuy thuoc vao diéu kién cu thé dé tinh.

5.3.2. cac chi tiéu tiéu hao chu yéu
a/ Hé so tiéu hao kim loai

nhu ta da biét kim loai bi tiéu hao khi nung phoi, cat diu phoi, 1am sach bé
mat v.v...trong qud trinh cong nghé cdn. Nguoi ta dung hé s6 tiéu hao kim loai K dé
biéu thi va tinh:
Go
G,
trong do, G,: trong luong cua thoi dic hoac phoi ban dau

YK =

G,: trong luong clia san pham.
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2K

Gy G, G, G
=20 1 22 oD g K, KK,
G, G, G, G

n

n

0
b/ Cac tiéu hao khac

Ty s6 dao nguoc =b duoc goi la hiéu suét ctia san pham.

- Tiéu hao dién dugc tinh bang KW .h/tdn san pham

- Tiéu hao nudc duoc tinh baing KW.m?/h san pham.

- Tiéu hao truc cén dugc tinh bing KW kg/tdn san pham.

Trong cac chi tiéu tiéu hao thi tiéu hao kim loai la cht yéu, vi né chiém tGi
90% trong san xuat can. cho nén lam giam chi tiéu v tiéu hao kim loai 1a rat can
thiét. Ching ta s€ nghién cttu k¥ hon cac tiéu hao nay trong cac chuong sau.
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Chuong 6
CONG NGHE SAN XUAT PHOI

6.1. NHOUNG PAC TRUNG CO BAN CUA CONG NGHE SAN XUAT PHOI
6.1.1. pham vi san xuat phoi

Trong san xuat can thi cdn phoi chiém mot khai lugng rat 16n vé trang thiét
bi va san lugng. San phdm clia can phoi 1a nguyén liéu ban dau cho tit cd may cdn
khac nhu: can hinh, cdn tdm, can 6ng, can day .v.v...Nguyén liéu ban dau dung cho
may can phoi 1a thoi dic. Nguoi ta chia ra 2 loai phoi thoi va phoi tdm.

a/ Phoi thoi

Phoi thoi (con goi 1a thép thoi) 1a san phdm clia may cén phoi thoi (Blumin).
Tiét dién mat cit ngang ctia phoi thdi ¢ kich thudc tir (140 x 140) mm + (450 x
450) mm.

Phoi théi dugc can ra lam nguyén liéu ban dau cho may can hinh ¢& 16n va
trung binh dé€ ché tao céc loai thép dudng ray, thép chit I, chit U, chit T v.v...Ngoai
ra n6 con duoc dung dé 1am phoi ban dau cho cdc mdy can phoi c6 kich thuéc nhod
hon nhu phoi ¢6 ti€t dién (40 x 40) mm, (50 x 50) mm, (80 x 80) mm, (100 x 100)
mm, V.v...

Nguyén liéu ban ddu dé ché tao ra phoi thoi trén cdc may cén phoi 1a nhitng
thoi dic c6 trong lugng 16n.

b/ Phoi tam

Phoi tdm 1a phoi c6 tiét dién mat cat hinh chir nhat, ty s6 gitta chiéu day va
chiéu rong khoang chimg tir (3+12). Phoi tim duogc cén trén cdc mdy can phoi tim
(Xlabin) cling c6 khi can & may cdn tdm va can phoi.

Phoi tdm 1a nguyén liéu ban dau cho cidc may can tdm. Kich thudc cua phoi
tam vé chiéu day c6 khi dat t6i > 350 mm va chiéu rong > 2.000 mm.

Phoi tAm loai nho nguoi ta dung dé ché tao ra céc loai 6ng c6 han trong cong
nghé can ong.

Ngoai phoi thoi va phoi tdm ra nguoi ta con ché tao cac loai phoi ¢6 tiét dién
vuong va chit nhat nho hon. Phoi ti€t dién vuong (40 x 40) mm + (140 x 140) mm
dung dé cén cac loai thép hinh c& bé va day thép. Cic loai thép phoi nay ta goi la
phoi thong thuodng.

6.1.2. San pham cia may can phoi

Theo TCVN c¢6 céc loai san phdm ctia mdy cdn phoi sau day:

a/ Phoi can cho mdy cdn hinh ¢4 16n, loai san phdm nay c6 tiét dién hinh vuong
(200 x 200) mm +(450 x 450) mm. C6 khi tiét dién 1a hinh chit nhat c6 kich thude
tuong tu. Phoi nay cung cip cho cac mdy can hinh ¢ 16n va cac may can Ray-dam

b/ Phoi can cho may can hinh ¢& trung binh va ¢ nhd. Phoi c6 ti€t dién vuong
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véi kich thude (38 x 38)mm +(150 x 150) mm. C6 khi tiét dién mat cat ngang la
hinh chit nhat c6 kich thudc tuong tu. Phoi nay cung cip cho cdc may can hinh c&
trung binh va ¢ nho.

¢/ Phoi cdn cho may cén tdim néng day va day vira. Phoi nay c6 chiéu day (65 +
350) mm va ¢6 chiéu rong (1.800 + 2.000) mm.

d/ Phoi cho mdy cdn tdm moéng: San phdm nay c¢6 chiéu rong (150 + 300)mm va
chiéu day (7 =+ 30) mm.

6.1.3. Cac loai may can phoi

Hién nay trén thé gidi nguoi ta dung cac loai may can phoi sau:

- Mdy cén pha (thuong 1a loai 2 truc dao chiéu)

- May can phoi thoi ( may can Blumin)

- M4y céan phoi tdm (mdy can Slabin)

- May can phoi 3 truc

- Mdy can phoi lién tuc: & cac gia can phoi lién tuc thuong c6 2 truc khong
déi chiéu. Mdy duogc chia ra 2 nhém: gdm nhém may cén tho va nhém gia cén tinh.
Mobi nhém ¢6 6 + 8 gid can.

Mady cén phoi tdim day va day vira c¢6 nang sudt cao san pham lai it loai,
ching khong diing duoc hén hop cho céc loai phoi tdm va phoi dé can hinh trong t6
hop mdy can tdm va hinh. Vi vay ching it dugc su dung. Cac nudc trén the gidi hién
nay déu c6 xu huéng dung may cdn phd dé san xudt phoi.

Chung ta da biét ring dung mdy cdn ph4 dé san xudt ra phoi c6 tiét dién mat
cat nho 1a khong kinh t€. Mdy cén pha c6 duong kinh truc D = 750 mm thi ti€t dién
phoi bé nhat duge can 1a; (120+120) mm. Néu v6i dudong kinh &y ma can phoi cé
tiét dién < (120+120) mm la khong kinh t€. Mdy can pha c¢6 D = 1.000 mm thi phoi
can ra c6 kich thudc ti€t dién ngang nho nhat (200+200) mm.

Dé can phoi cho cdc may cén hinh c¢& trung binh, ¢d nho, tim mong, thép
ban v.v...thi ngudi ta cdn trén cdc may can phoi chuyén dung dé ché tao phoi cho
thich hop.

O céc xi nghiép luyén kim duoc chuyén mon hod thi san xudt thép hinh c&
trung binh va c¢& nhdé nguoi ta thuong dat may can phoi lién tuc & sau may can pha
dé phu hop vdi nang suat clia may.

Céc xi nghiép can hinh c¢& 16n va Ray-dam thi ding may can phoi thoi va
may can phoi tdim day khong nén dung may can phoi lién tuc.

May can pha ¢6 D < 850 mm thi sau mdy dat nhitng thiét bi c6 nang suat
thap hon, thiét bi dau tu cling thap hon d6 1a may can phoi 3 truc. May can phoi 3
truc c6 thé ding doc 1ap mot minh dam nhiém san xuat phoi cho thép hinh c& bé.
C6 thé dung phoi da qua mdy can pha va nung 1 1an dé can & may cén phoi 3 truc.
Ciing c6 thé dung thdi dic nho véi trong lugng < 15 tan 1am phoi ban ddu cho mdy
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can phoi 3 truc. Tié€t dién can cuoi cung dat t6i kich thude (38 x 38) mm.
Bang 6.1. Cac loai may can phoi
Tén may can | Puong kinh | G thoi diic Kich thuéc san pham | San luong
truc (mm) (tan) (mm) tan/nam
M4y cén phd 2 | 750+1.200 | 1,2+16 (120x120)+(450x450) 60.000 dén
truc dao chicu (75+250)+(500+1.500) 350.000
Truc ngang
May can phoi | 1.100+1.500
tdm Truc dimg | 6,532 (65+300) x (700+2.000) | >250.000
680+940
Mady can phoi (38 x 38) + (160 x 160)
3 truc 500800 <15 va phoi cho cdc mdy cin | 20.000 dén
tam mong. 40.000
Nhém 1: (200 x 200)+(300 x 300) | Phoi thoi
May can phoi | 600+850 60.000 dén
lién tyc Nhém 2: 1,2+16 (55 x 55)+(200 x 200) | 350.000
450+450 (7:30) x 150 Phoi tém:
250.000

6.2. QUY TRINH CONG NGHE SAN XUAT PHOI CUA MAY CAN PHA 2 TRUC PAO CHIEU

trong phan nay ching ta nghién ctru mot s6 may can pha dién hinh, cach bo

tri, sap dat mdy can cting nhu tinh nang va quy trinh cong nghé san xuat clia mdy va
thiét bi phu trg. Nghién cttu ché do ép, téc do can va thiét k€ 16 hinh truc cdn pha.

6.2.1. Phan loai may can pha

Céc loai may cdn phd ch€ tao ra phoi thoi va phoi tdm hai truc ddo chiéu
duoc chia ra thanh 3 loai theo duong kinh truc can.

- Loai 16n: c6 duodng kinh truc can D = (1.100 =+ 1.300) mm.

- Loai vura: ¢6 duong kinh truc can D = (900 + 1.000) mm.

- Loai nho: ¢6 duong kinh truc can D < 900 mm.

6.2.2. May can pha 1150

Day 1a loai mdy cén pha 2 truc dao chiéu loai 16n. N6 duoc dung rong rai va
phé bién & cdc nudc. Mdy diung dé san xudt phoi thdi co tiét dién tir (200 x 200)
mm t6i (350 x 350) mm va san xuat phoi tdm c6 chiéu rong dat t6i 1.600 mm, chiéu
day dat t6i 100 + 250 mm

Vat liéu ban dau cia mdy la nhitng thoi dic nang tr 5 + 10 tdn. Néu san

phdm 12 phoi tam thi trong lugng ctia thoi duc 1a 20 tdn. Nang sudt mdy cdn pha nay
dat t6i 3 triéu tAn/nam.
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a/ So do bo tri mat bang ctia may can pha 2 truc dao chiéu 1150

H.6.1. So do bo tri mat bang cua may can pha 2 truc dao chiéu Bluimin 1150
I- khu 10 nung; II- khu dé mdy cén; III- khu cat; IV- khu thu héi ph€ liéu;
V- Khu lam ngui va kho chita; VI- khu tiép liéu va nguyén liéu nung.
1: Lo nung; 2: xe chd thoi; 3: con lan; 4: ban quay; 5: bang tai cong tac;
6: may dao phoi; 7: may can; 8: may lam sach vay sat; 9: may cat;
10: thiét bi d€ phoi cét; 11: mdy ddy; 12: ban nang xé&p phoi tdm; 13: thiét bi [am
nguoi; 14: cau truc 20/30 tén; 15: clu truc 10 T; 16: cau truc 100/20 T;
17: cau truc 75/15 T; 18; cau truc 15/3 T; 19: cau truc doi 15 tan; 20: cau truc 5 tan.

Tir so d6 bo tri mat biang clia may cén pha ta c6 thé thdy duoc: khu vuc 10
nung dugc dat ngang chiéu vé6i khu vuc dat may cdn. Kiéu b6 tri nay hop 1y hon
ki€u dat vuong géc. Day 1a kiéu b6 tri duoc st dung phé bién trong cdc nha may
luyén kim.

Khu vuc b6 tri dong co dién va phé liéu ndm hai bén may cdn. C4c vay sat va
mau thira ddu duoi sau khi cat duoc dua vao ho chita, tir d6 né dugc dua sang phan
xudng luyén thép dé niu luyén lai.

Khu vuc tinh chinh phoi va kho chita phoi thanh phdm sau cén duoc bo tri
vuong gbc v6i nha dat may can. Nhu vay kho chita phoi thanh pham vira 1a ctia mdy
can phd vira 12 clia may cdn ti€p theo dé ra thanh phdm. Bo tri nhu vay vira khoa
hoc, vira tiét kiém dién tich nha xudng lai vita van chuyén dé dang.

Gian b0 tri 10 nung thuong c6 15 cum cap 10. M6i cum c6 2 10 giéng hop
thanh. Lo ¢6 nhiém vu nung thoi didc trude khi can. Moi 10 giéng ¢6 kich thude dai
5.100 mm, rong 4.800 mm va sau 3.000 mm. Mbi 10 ¢6 thé nung duge 100 tan/1
mé, nghia 1a moi 10 nung dugc tir 6+14 théi dic trong mot 1an nung.

Nhién liéu dung dé nung thoi dic trong céc 10 giéng nay la khi cua 10 coc va
10 cao. Niang sudt toa nhiét ctia khi nay 1a 1.400+1.500 kcal/m®. Khong khi dan vao
10 dot duge sdy néng t6i nhiét do 750+-850°C. Viéc diéu hoa nhién lieu dot va khong
ché& nhiét do 10 dugc str dung bang cdc may mdc va thiét bi tu dong.

b/ Thiét bi cua may can pha

May c¢6 2 truc can v6i duong kinh D = 1150 mm, dai 2.800 mm. Truc cén

duoc chuyén dong quay nhd 2 dong co dién mot chiéu cong suét 4.560 kw. Loai
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dong co dién mot chiéu nay c6 s6 vong quay dugc thay doi theo cic t6c do 0-50-
120 vong/phiit hoac c6 loai 0-70-120 v/ph.

Truc can phia trén c6 thé diéu chinh lén cao t6i 1.500 mm. Toc do can dat t6i
180 mm/s. Céc thiét bi di€u chinh luong ép duoc truyén dong badi 2 dong co dién c6
cong sudt 200 kw va dugc diéu khién tu dong.

Truc can trén dugc nang lén nhd co cdu déi trong ddy né khi truc vitme diéu
chinh lugng ép duoc chuyén dong di lén.

Khi théi dic chuyén dong t6i mdy, mdy c6 co cdu din huéng dua vat cdn an
vao ding 16 hinh truc cdn dong thoi ¢6 bo phan khiac phuc nhitng chd chua dong
déu va nin nhiing chd bi cong cua vat can. Tru6c may cdn c6 cdu truc nang phoi va
lat phoi dé dua vat cdn vao 16 hinh. Sau mdy can ta b6 tri may cat dé cat san pham
c6 kich thudc ding véi tieu chuin. Mdy cit c6 luc cit t6i da 1a 1.600 tan.

So do may can pha 2 truc dao chiéu 1150 (H.6.2)

H.6.2. Thiét bi chinh cia may cin pha Bluimin 2 truc dao chiéu 1150

¢/ Cong nghé san xuat phoéi cua may can pha 1150

Thoi dic tir thép soi va thép lang duge tédch ra khdi khuon xong déu dugc dua
t6i khu vuc 10 nung. C4c thoi dic ndy dugc chuyén tir xudng luyén dic thép sang bo
phan 10 nung cua xudng can. Thoi dic dugc dua vao 10 nung & trang thdi néng.
Trong diéu kién binh thudng thoi dic dua vao 10 nung c6é nhiét do tir 800+850°C.
Khi thoi dic néng khong cung cap du cho 10 nung ta b6 sung thém cac thoi dic
nguoi tir kho téi 10 nung. Luong thoi dic nguodi dua vao 10 nung khong qua 10%.
Thoi dic dugc dua vao 10 nung bang cic cdu truc ngoam. Nhiét do binh quan cua
thoi dic trude khi dua vao 10 650°C thi sau 2-3 gid nung thoi dic ¢6 nhiét do 1én t6i
1200+1300°C. thoi diic ngudi mudn nung t6i nhiét do can phai mat tir 5-7 gio.

Muon nang cao nang suat ctia 10 nung ta phai nang cao nhiét do cua thoi dic
tru6e khi dua vao 10 nung, nghia 1a thoi dic sau khi ra khuon dugce van chuyén sang
xuong can véi nhiét do dam bdo tir (800+-850°C). Ngoai ra con phai 1am t6t cong tac
ky thuat van hanh 1o.

Thoéi ddc sau khi nung dat t6i nhiét do can dugc ciu truc ngoam nhac ra
khoi 10 dua ra dat 1én xe, xe nay chd théi ddc téi may can pha. Tuy theo trong luong
cua thdi dic ma xe chd duoc mot hay nhiéu thoi dic. Téng trong luong chd 1a 15
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tan. Toc do 16n nhat cua xe chd thoi 1a 6 m/s. Thoi dic duge dua téi ban quay va di
vao truc can.

Ban quay cua may c6 thé xoay dugc 180 do dé quay diu nhd vao ding
hudng an vao cta 16 hinh truc cdn. Pau nho cua thoéi dic bao gio cling an vao trude,
dau to vao sau ¢6 nhu vay qua trinh can méi duoc thuc hién dé dang.

Nang sudt cia mdy ndy rat I6n vi vay phai bo tri rat nhiéu 10 nung méi c6 thé
dt phoi cung cap cho may lam viéc. Dé giam b6t quang dudng van chuyén dé dam
bao cho thoi diic ¢6 nhiét do cdn ding quy dinh va ting dugc s6 1an van chuyén cla
xe chd thoi. Ta thuong bd tri cac 10 nung dang chit U.

Can ct vao hinh dang va kich thudce, trong luong, mac thép v.v...cua thoi dic
va kich thudc tiét dién cua san phdm mdy cén pha phai sdn xudt ma s6 lan cén
thudng duoc tién hanh tir 9+13 14n san phdm la phoi tAm thi phai cdn tir 9+15 lan.
So 1an quay dau dé vat can dé an vao truc 1a 2+4 lan.

Phoi thoi va phoi tdm sau khi cdn ra dugc qua mdy cét 1.600 tdn dé cat thanh
tiing doan theo kich thuéc quy chuin. Cdc dau, duoi thira dugc dua ra bang tai vao
ho chita sau d6 duoc dem di ndu lai. Phoi thoi va phoi tdim dugc dua vao san lam
ngudi. Sau d6 phoi dugc dong mdc va ky hiéu, phan loai san pham.

Toan bo san pham sau khi 1am ngudi dua vao kho chita dé ti€p tuc 1am nguoi
va tién hanh tinh chinh sdn pham.

Hién nay trén th€ gidi nguoi ta da ché tao dugc nhiing loai may can pha co
16n v6i duong kinh tryc 1a 1.300 mm va dai 2.800 mm. May cin nay cén ra cic loai
phoi thdi ¢6 tiét dién 16n (300 x 300)+(450 x 450) mm va phoi tdm day tir (100 +
100) mm, réng (700 + 1000) mm va 16n hon. Trong luong thoi dic cén trén may
nay nang tir (10 + 18) tdn. BDong co dién cua may c6 cong suat 6.800 kw. Toc do
ctia dong co dieu chinh dugc theo cac cap 0-60-90 v/ph. Nang suat cia mdy can pha
1300 dat kha 16n, khoang 5,5+6 triéu tdn/nam. Cong nghé cdn va so do bo tri mat
bing gidng nhu may cén pha 1150.

6.2.3. May can pha 850

La loai may can pha c6 duong kinh truc cdn D = 850 mm . Mday dugc dung
trong céc xi nghiép lién hop gang thép c& vira. San pham clia may 1a phoi ban diu
cho cdc mdy can hinh trung binh. Mdy san xuét ra cac loai phoi thoi c6 tiét dién tir
(120 x 120) dén (180 x 180) mm va phoi tdm day tir (75 +100) mm, rong tir (400 +
600)mm. Ning sudt may dat t6i 700000 tan/nam. Mat bang cia mdy dugc bo tri
nhu mdy can pha 1150.

Toan bo xudng cdn do may can pha 850 va céc thiét bi phu trg ctia né hgp
thanh. Truc cén dai 2.400 mm. Ty s6 giita chiéu dai L va dudng kinh truc cdn D
thuong bang (2,1 + 2,7).

Truc cdn quay nho mot dong co mot chiéu ¢6 cong suat khoang 3.600 kw,
toc do cuia dong co c¢6 cdc cdp (0-50-120) v/ph. Truc trén c6 thé nang 1én cao 850
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mm. Bo phan diéu chinh luong ép duoc diéu khién bang dong co dién. Toc do diéu
chinh khi 1én xuéng cta truc can khi ép la (40+120) mm/s.

Trudc va sau may cé dat ban nang ha, c6 co ciu quay phoi, lat phoi va do
phoi trudc va sau may can.

Sau mdy can ngudi ta b tri mot may cat 900 tdn dé cat phoi ra tiing doan va
cat dau phoi. Cdc dau, duoi thira duoc bang tai dua vé ho chia dé€ chd niu lai. San
phidm dugc déng mac va ghi ky hiéu réi dua vao lam nguoi & san ngudi. Sau do ta
ti€n hanh cac khau tinh chinh, bdo quan thanh pham.

Toan bo khu vuc 10 nung dugc thiét k€ va bd tri theo hinh chit U, gom c6 7
nhém 10. Méi nhém c6 2 10 giéng. Pac diém cua 10 nung ctia mdy nay la: dau tu
von it, dién tich nho, thao tac thuan tién, dudng van chuyén thoi ngin, nang suit
chd cao. Thoi dic ciing dugc dua téi 10 nung tir 10 luyén dic thép. & day cau truc
ngoam ciing lam nhiém vu dua thoi dic ra vao 10 nung. Phoi nung dat t6i nhiét do
(1.200 + 1250°C) duoc dua ra 10 vao may can. Toc do xe chd thoi dat tir 2 + 5 m/s.

Trong luong cua thdi dic thuong < 3 tdn va qua tir 17 + 21 14n can ta s€ nhan
dugc phoi thoéi ¢o tiét dién tir (120 x 120) =+ (180 x 180) mm hoac phoi tdm c6 kich
thude day tr (75 +100) mm, rong tu (400 + 600)mm.

C6 khi nguoi ta dung 10 lién tuc dé nung phoi cho mdy cén pha loai nho ndy.
Diing loai 10 ndy chang nhitng gidm bét tién dau tu kién thiét 10 lai vira khong ding
loai cau truc ngoam. Néu chi san xuét phoi co tiét dién (120 x 120) mm thi sau may
cén pha 850 ta c6 thé dat ti€p mdy can phoi 3 truc.

6.2.4. Bo tri 10 hinh trén may can pha

L6 hinh ding trong mdy can pha duoc bd tri trén truc cdn gém 2 loai: Loai 16

hinh b0 tri thuan (H. 6.3a), loai 16 hinh bd tri d6i xing (H.6.3b)
a/ loai 16 hinh bo tri thuan

Uu diém: bo trf 16 hinh theo kiéu nay thuan tién cho viéc vat cdn an vao truc
khi ta quay dau thoi dic sau méi 14n cdn. Vat cdn an ding vao 16 hinh va chuyén
dong ngang qua lai it, dudong di ngan. tir d6 giam duoc chu ky cdn va thoi gian cdn,
tang nang suit may dan dén tang san luong. B6 tri 16 hinh thuan duoc st dung rong
rdi & cac xi nghiép luyén kim hién dai vi n6 cho nang suit va san lugng rat cao.

b/

H.6.3. so d6 bo tri 16 hinh thuan (a);
L6 hinh bé tri d6i xding (b)
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Nhuoc diém: Do 16 hinh diu tién bé tri ngay & dau truc biang cich khoét di
mot 16p kim loai dang ké cho nén khi cdn s€ ¢ hién tuong luc cdn phan bo khong
déu trén truc, ¢o truc v.v...Tir d6 bac truc, c6 truc, goi truc mon khong déu nhau,
ngoai ra vay sat c6 thé roi vao co truc cdn.

b/ Loai 16 hinh bo tri theo kiéu doi xitng

L6 hinh nay dugc dung rong rii song song véi loai 16 hinh b tri thuan. Dac
diém ndi bat clia loai 16 hinh nay 1a: & khoang giita 2 truc ta khong khoét ranh truc
can dé tao 16 hinh ma dé truc tron bing phing. & d6 sé tién hanh c4n ph4 thoi dic
bing nhiing 14n can dau. Sau d6 tuy theo yéu cau doi hoi ciia san phdm ma vat cén
s€ di vao cédc 16 hinh di bo tri & 2 bén truc can.

Uu diém: Phan nhin bang phang & gifta truc cdn dung dé c4n phd so bo thoi
diic va cdn phoi tam 1a rét tot. Ti€t dién nguy hiém cla truc cdn nam & gitta khong
bi yéu vi vay ta can duogc nhitng lugng ép 16n. dp luc kim loai khi cén tadc dung 1én
truc 1a rat déu va & ¢6 truc ciing rat déu. Cac vay sét bi bong ra ngay 1an cén dau
tien vi luong ép 16n va duge roi xuodng mang dan vé ho vay sat. Kha nang vay sat roi
vao ¢6 truc nhu ki€u bd tri thuan 1a khong thé x4y ra. Nang suit can cao do luong
ép G gilra truc can 16n va do thoi gian ngling may it.

Nhuoc diém: Vat cin phai chuyén dong qua lai 2 bén cho nén thdi gian cén
c6 dai hon. Hé thong 16 hinh thuan 1gi cho cong nghé can phoi tdm hon 1a phoi thoi.

6.2.5. Thiét ké 16 hinh trén may can pha 2 truc dao chiéu

May can dao chi€u thudng san xuat cic phoi cé kich thudc 16n (phoi thoi,
phoi tdm) tir thoi dic c6 trong lugng 16n. Dduong kinh truc can 16n D = 800 + 1200
mm. Trén méi 16 hinh dugc ti€n hanh can nhiéu 1an bing céch thay déi khoang cach
gifta 2 truc can. M6i truc cén c6 thé dan dong bang mot dong co va s6 vong quay
cuia truc can thay déi trong pham vi 0 - 50 - 120 v/ph.

a/ Phuong phap can va thiét ké 16 hinh

Khi cén trén may dao chiéu thi luong ép sé dua vao géc an o cho phép, cong
sudt dong co, do bén truc can dé x4c dinh so bo sau tinh todn va hiéu chinh lai kich
thudc da tinh toan. Cc budc téng quét dé xac dinh ché do ép nhu sau:

- Xé4c dinh ct thé céc s6 liéu ban diu: Puong kinh truc cdn ban diu, kich
thuGc phoi ban ddu, médc thép, kich thudc thanh phadm v.v...

- x4c dinh géc an a cho phép trung binh: thudng oy, = 26" (d6i v6i mot so
thép cdcbon thi a,, = 25 + 27% vdi cdc mdc thép dac biét o, = 24 + 25°).

- X4c dinh dudng kinh 1am viéc trung binh clia truc cén theo biéu thic:

Dgrg = 0,9D - hyrg (6.1)

Bi€u thic trén di xét dén dudng kinh nho t6i thiéu khi da phuc héi lai truc
can. hypg: 12 chiéu cao trung binh cua céc chi€u cao 16 hinh ma ta cén phoi trong d6
duoc xdc dinh béing biéu thiic:
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h;+h, +h; +hy

hgrp = 1 (6.2)
trong do, hy, hy, hy, h, : cdc chiéu cao cta 16 hinh truc can.
- X4c dinh luong ép trung binh theo gbc an trung binh (o, ):
Ahrg = Dgrg(1-cosay, ) = 0,1Dgrg
Néu o, = 24 + 25° ta ¢6 Ahqg = Dypp(1-cosoy, ) = 0,09Dgp
- Xéc dinh lugng ép téng cong trén cdc canh cha vat can:
> Ahy =hy—h, +k(by—b,)
Ab =k(h, - h
> Ahg =by —b, +k(hg —h,) i 2 LY
Trong d6, k(b, - b,) hoac k(h, - h,) 1a > o
tong luong gidn rong & céc canh khdc nhau 5 ﬁ [
ma ta ép bo sung. A
‘:C
k= 2.4b la mtc do gidn rong khi
by —b, <« b— »
ép theo canh b, H.6.4. So d6 cén theo cdc canh by, h,
A : .
k= 2.4b l1a murc do gian rong khi ép theo canh h,. Thuong k = 0,1+0,25

hO - hn

- Xac dinh s6 1an 1at thép va so do can.

- Tinh ch&€ d6 ép. Mbi lan cén déu phai xdc dinh luong gidn rong theo céc
biéu thitc da biét.

- Diéu chinh lai ché do ép cho phi hgp dé nhan dugc san pham c6 kich thudc
chinh x4c.

- Thanh lap bang ché do ép chinh thic va cau tao 16 hinh trén truc cédn dé
thuc hién qua trinh can.

b/ Toc do can trén may can dao chiéu

D6i v6i mdy can pha 2 truc dao chiéu viéc sir dung toc do cén hop 1y ¢6 §
nghia rat 16n anh hudng dén nang suat cia may. Biét rang khi cén trén mdy can dao
chiéu thi d6 thi toc¢ do tang, giam.

Trong qua trinh ting, gidm 4y chiing ta phai lua chon duoc t6c do dé phoi an
vao truc va phoi ra khoi truc hop 1y, nham giam t6i da thoi gian can, thoi gian phu
chung ctia may.

Nhu da néi & trén, dan dong truc can la loai dong co c6 3 cép tdc do: 0 - 50 -
100 hoidc 0 - 50 - 120 v/ph. Tuy thuoc vao chiéu dai vat cdn c6 thé tinh toin dé su
dung t6¢ do cua truc can mot cach hop 1y dé khong lang phi thoi gian phu cia mdy.
T (H.6.5) cho ta so d6 téc d6 can tuong ting véi 4 trudng hop tuy theo chiéu dai vat
can (H.6.5a, b, c, d).

Khi tang téc do, dong co quay véi gia toc a (v/ph/s). Khi giam toc do dong
co giam véi gia toc giam b (v/ph/s) (H.6.5a, b).
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H.6.5. So d6 t6¢ do can khi can trén mdy dao chiéu
Trong do:
t.: thoi gian cén; t: thoi gian phu cia may
n,: toc do, tai d6 vat can di vao truc;
n,: toc do, tai d6 vat can ra khoi truc;
n,... toc do toi da cua truc can;
® Tuy theo chiéu dai vat cdn va s6 1an 1at vat can trong qué trinh cdn ma
chiing ta c6 thé sit dung mot trong céc so d6 t6c do (H.6.5) dé xac dinh thoi gian
cén (t.) va thoi gian phu clia mdy (t,) dugc hop ly, dong thoi ciing c6 thé tinh todn
dugc toc do cua truc can ma & d6 phoi vao truc (n,) va ra khoi truc can (n,) (H.6.5¢).
t.=t+t7 +t"”’ (6.3)
Trong do, t’: thoi gian can lic tang toc.
t’’: thoi gian can khi toc do dat cuc dai n
t*”’: thoi gian cdn lic giam toc dé giam chiéu quay cho 1an cén ti€p theo.
tx=t,+t7, +¢
ty: thoi gian quay ctia mot chu ky dong co.

max*

Theo cac so liéu thuc t€ thi gia tdc tang a = 30 v/ph/s.

Pé tinh dugc thoi gian cén t, cin xac dinh cdc t, 177, t

n n

t'= max = v . tm:nmax

2

a b
Tuong tng véi thoi gian t’ ta ¢6 chiéu dai vat can 1’; tuong tng vdi t
chiéu dai vatcan 1",

— O (6.4)

299

ta co
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I'=t'V' :nmax_nv.nDk.nmax+nv _ mDy ( 2 2)
b 60 2 2.60a° ™ Y
n -n, Dy n +n D
I'"=¢" V', = —max r k- max ro_ k (Il2 . 2)
. b 60 2 2.60b % ™
Toc do can tuong tng véi sO vong quay cuc dai:
" TCDk
Vg0 M
D 601"
vay: =g vr=t 2k N suyra t's———
60 Tch.nmaX
2 2 2 2
Al =1-1 -1 dodé: t'=— 001 Mmax =0V _ Mmax =0 ¢ 5
D oy 2800, 2b.n
Nhu vay:
2 2 2 2
t = Npax — Ny + 60.1 _ Npax — Ny _ Nmax — Oy + Nmax — Dy
¢ a Dy N 240, 2b.n . b
Trong truong hop (H.6.5a) ta c6:
t, = t+t"=tmax T | Amax 70 (6.6)
C
a b
Trong truong hop (H.6.5¢) ta co:
£, =t'=—max O (6.7)
a
Trong truong hop (H.6.5d) ta co:
2 2 2 2
t =t'+t"= Npax — Ny + 60.1 _ Npax — Ny _ Nmax — Oy (6.8)
¢ a D) Ny 2280, 2b.n ..

® Xac dinh s6 vong quay cuc dai khi cén theo so do toc do (H6.5a) & day ta

co:1=1"+1""" ta suy ra:
a.b [ 120. n% nf
Ny = —— +—+— 6.9
e \/a+b(nDk 2a 2b ©9)

Néu vé6i a = 30 v/ph/s va b = 60 v/ph/s ta co6:

2 2
Ny =49 ! vy Or (6.10)
D, 3600 7200

120.a.1 zj
+ ny
TCDk

khil=1" (H6.5b) ta c6: Ny = \/(

1 n2
Véi a =30 v/ph/s ta co: n =60 +
P max \/ ( D, 3600}
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S6 vong quay cua truc can n, va n, trén co sd cac so liéu clia cic may can dao
chiéu thuc t&€ c6 thé chon nhu sau:

- V6i céac lan can dau: n, = 10 +15 v/ph, n, = 15 + 20 v/ph, n,,,, = 50 v/ph
(hoic tinh theo biéu thitc (6.10).

- V6i nhitng 1an cén sau (phoi can da dai):

n, = 15 +30 v/ph, n, = 20 + 40 v/ph, n,,,, = 60 +70 v/ph .

® Thoi gian mdy chay khong (thdi gian phu) gifta 2 14n cdn tinh theo biéu
thic thuc nghiém:

t,=0,345 + 0,781V (6.11)

y 1
trong d6, Vg: toc do céan trung binh. M/s; Vg = o

C
Néu c6 lat phoi, thoi gian chay khong ctia may t, ¢ gia tri:
t,=424 +0,611Vyp (6.12)

@ Thoi gian phu gitta 2 phai (t,) phu thudc vao toc do quay cua vit nén va do
cao truc can trén can di chuyén vé vi trf ban ddu dé lap lai qu4 trinh cdn d6i véi phoi
ti€p theo (thuc t€ 3+5 giay).

Sau khi da xdc dinh dugc thoi gian cén, thoi gian phu gitra 2 14n can va thoi
gian phu gifta 2 phoi ta ¢6 thé tinh téng thdi gian cdn mot phoi:

T=2t.+2t,+1 (6.13)
Nang suat cdn clia mdy cén dao chiéu duoc tinh theo T:
Q= —36(31?(} tan/gio (6.14)

trong do, G: trong luong cta 1 phoi can, tin.
T: thoi gian can 1 phoi (chu ky cén), s.
Néu trong mot nam san xuat nhiéu kich thudc san phadm, mdi mot san pham
cho mot nang suét thi ¢6 thé tinh nang suat trung binh Qg clia may:

100 L
Qrp = , tdn/gid  (6.15)
a; a, a
Rt R s I
dr 92 Q3 In
trong do, a;, a,, a;...a,: khoi lugng clia cdc loai phoi, san phdm khac nhau cén

trong nam, %.

41> 9a» Q3.4 NANE sudt can cua cac loai san pham, tan/gio.
Trong mot nam véi s6 gio lam viéc la 7500+7700 gio. Nang sudt cua mdy
cén dao chiéu trong mot nam la:
Q =7600.k.Qy (tan)
K: hé s6 xét giam thoi gian dot xuat va chu ky can bi dao dong k = 0,9+0,95
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6.3. MAY CAN PHOI 3 TRUC

Vé6i cac xi nghiép gang thép lién hop c¢6 nang suat khoang 30 van tan/nam,
ngudi ta thudng dung may cdn phoi 3 truc dé san xudt céc loai phoi cho mdy cén
hinh ¢& trung binh, ¢ nho va phoi cho may can tdim mong.

6.3.1. Mot s6 uu nhuogc diém ciia may can phoi 3 truc

a/ Uu diém
Nang sudt twong ddi cao, truyén dong lai don gian cho nén né dugc tng dung
tuong doi rong rai. Mo to truyén dong ctia mdy la loai khong déi chiéu nén téc do
quay 6n dinh. M4y c6 kha nang ép véi tri s6 16n nhd ¢6 kha nang qua tai clia dong
co va banh da 16n. May nay rat thich hop véi cac khu gang thép loai vira va nho.
b/ Nhuoc diém
Thiét bi diéu chinh luong ép phiic tap va cong kénh hon may 2 truc.
May chi ding d€ cdn cdc loai thdi ddc c& vira va nho. Néu dung né cdn thoi dic ¢6
trong lugng 16n thi phai tang dudong kinh, chi€u dai cla truc cén va thao tic kho
khan.

6.3.2. Pham vi sir dung va so d6 mat bang bé tri may

a/ Pham vi str dung

bai véi cac xi nghiép luyén kim ¢6 nang suat hang nam khoang trén dudi 30
van tin, nguoi ta chi can dung mot gid can 3 truc ¢ duong kinh D = (750+850) mm
hoac D = 1.100 mm la du. & khu gang thép Thai nguyén nang suat khoang 25 van
tan/nam nén chi can mat gia can phoi 3 truc 650 mm.

Nhiéu xi nghiép luyén kim ¢4 nang suat tir 50 van dén 1 triéu tdn/nam, nguoi
ta cling ding may cén 3 truc dé san xudt phoi. Nhitng mdy nay c6 thé c6 1 gia cén
hodc 2 gid can 3 truc.

b/ So do bo tri mat bang
Mit bang mdy can phoi 3 truc thudng bo tri ¢6 dang giong nhau

24;
o]
=] 13

a + 4 17 =
S dE Tl T

N

H.6.6. So do bé tri mat bang may can phoi 3 truc D = 650 mm
1: mdy day phoi vao 10; 2: 10 nung lién tuc; 3: mdy tong phoi ra 10; 4: ban quay ddu; 5: ban nang
ha; 6: gid can; 7: hop phan luc; 8: hop giam t6c; 9: dong co; 10: mdy cét; 11: ban chita phoi cit;
12: mdy kéo phoi; 13: may cua néng; 14: san chita thanh phdm; 15: bé rira axit; 16: bé 1am sach;
17: 10 nhiét luyén; 18: xe ddy; 19: may tién truc cén; 20: xe chd thoi dic; 21: dudng ra 10 clia
théi nung; 22: mdy van chuyén; 23: 6ng khoéi; cau truc 5/30 tin.

T &
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¢/ So do dong ctia may can phoi 3 truc 650

iE
B

H.6.7. so d6 may can phoi 3 truc D = 650 mm

6.3.3. Nguyén liéu va san pham ctia may can phéi 3 truc

a/ Nguyén liéu ban dau:

Nguyén liéu ban dau cho mdy can phoi 3 truc la thoi dic cé trong luong
khoang 0,8+2 tan bang thép soi hoac thép lang. Thoi dic c6 chiéu dai 1.400 mm, ¢
mat cat tiét dién hinh vuong (270 x 270)mm. C6 khi nguyén liéu ban dau ciia mdy
12 phoi ¢6 mat cat tiét dién (120 x 120)mm =+ (200 x 200) mm. Nhitng phoi nay Ia
san pham clia may céan phd 2 truc ddo chiéu.

b/ San phim ciia may can phoi 3 truc

- Hién nay may can phoi 3 truc c6 thé can dugc cac san pham c6 kich
thudéc tiét dién (80 x 80) + (180 x 180).

- Néu cdn phoi thoi dé cung cap cho cdc may cdn hinh ¢& trung binh va nho
thi phoi ¢6 tiét dién tir (65 x 65) mm dén (135 x 135) mm. Dé phuc vu cho cic
xudng can hinh ¢ nho va can day thép dong thoi phuc vu cho cdc xi nghiép cén
nho dia phuong, may cén ra cac loai phoi thoi ¢ tiét dién nho hon tir (38 x 38) +
(45 x 45) + (90 x 90)mm.

- Néu san pham 1a phoi tim cho cdc mdy cén tAm mong thi phoi c6 tiét dién
chit nhat (9 x 250) + (18 x 250) mm.

Nang suit cia may nay thuong dat trén duéi 25 van tan/nam.

6.3.4. Quy trinh cong nghé may can phoi 3 truc 650

Quy trinh cong nghé mdy cén phoi 3 truc 650 trén hinh (H.6.6) mo ta van tat
nhu sau:
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Thoi diic sau khi da kiém tra duoc dua tir xudng thép sang xudng can va vao
10 nung lién tuc 2 nhd mdy ddy 1. Thoi dic dugc nung t6i nhiét do cén tir (1200 +
1250°C). sau khi ra khoi 10 nung thoi dic duoc dua t6i gia cdn 3 truc nhd hé thong
con lan. Ban nang ha 5 dugc nang 1én ha xuong nhip nhang tng véi tiing 1an can &
cac 16 hinh trén va duéi. Co cdu quay dau 4 c¢6 nhiém vu quay ddu thoi dic dé dé an
vao 16 hinh cua truc.

Thoéi dic qua tir (9+15) lan céan thi ta dugc cac loai phoi thoi co tiét dién
ngang vuong (135 x 135) + (65 x 65) mm hoac phoi tadm c6 tiét dién ngang (9+18)
x 250 mm.

Dua vao tinh hinh thuc t€ san xudt va kich thudc yéu cau clia phoi tiéu chuin
ma chiéu dai cta phoi san phdm duoc cit ra theo ding yéu cdu. San pham phoi thoi
va phoi tdm sau cat dugc dua 1én san 1am nguoi. Sau d6 san pham dugc tién hanh
kiém tra, tinh chinh va xtr ly khuyét tat sau d6 dua vao kho chita.

Ngay nay do ti€n bo khoa hoc k¥ thuat khong nglng tang 1én, qua co khi hoa
va tr dong hod qua trinh san xuét can ngay cang dugc hoan thién, vi vay ma khau
nung trung gian thuong la khong can thiét nhung nhiét do két thic can cta san
phdm van dam bdo diing quy dinh, chat luong san phim van dam bdo t6t, ning suat
can vi th€ ma tang 1én.

6.3.5. Thiét ké 16 hinh trén may can 3 truc

a/ Pac diém ctia may can 3 truc va gia can ba truc

May can ba truc dugc st dung véi hai chiic nang:

- Slr dung dé san xuét ra cdc loai phoi cung cap cho cdc nha may cén hinh c&
trung va cd nho.

- St dung & cdc mdy can hinh & cac hang gia can dau tién vé6i hé 16 hinh hop
chit nhat - vuong.

Loai mdy gid can ba truc dung rong ri trong nhi€u nha may & Viét nam nhu:
nha mdy can thép Gia Sang, nha mdy can thép Luu X4, céac lién doanh Vinausteel,
Nasteelvina, Cong ty Thép Pa nang v.v...Loai gia 3 truc c6 két cdu don gian, khong
ddo chiéu, v6i dong co khong dao chiéu c6 thé 1ap banh da, do d6 cho phép cdn véi
luong ép 16n. May can phoi 3 truc thich hop véi can thép c6 chat luong. May can
phoi 3 truc va gia can tho 3 truc thuong bd tri thanh mot hang dan dong chung mot
dong co, trén moéi 16 hinh chi cdn mot 1an. Puong kinh truc can tir D = 550 + 850
mm. Ngay nay, nguoi ta ¢6 xu huéng thay thé gid can 3 truc bang gia hai truc dao
chiéu ¢6 duong kinh D = 700 mm.

b/ Sap x€p va bo tri 16 hinh trén gia can ba truc

Gi4 cén 3 truc thuong gip nhi€u ¢ mdy can hinh b6 tri hang, né lam nhiém
vu cén phd, can tho. Hé 16 hinh thuong dung & cdc gid cdan nay 1a hé 16 hinh hop chit
nhat - vuong hoac thoi - vuong v.v...tuy theo kich thuéc phoi.

BG tri 16 hinh trén gid 3 truc cdn c6 2 cich: xen k& va 1én xudng
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® Bo tri xen ké (H.6.8a): Theo cach bo tri nay thi trén mot chi€u dai cua
truc cén chi xé€p duoc it 16 hinh. Nhung néu diing mot bo 4 truc can: mot truc trén,
mot truc dudi va 2 truc giita d€ phai 16 hinh thi van tiét kiém duoc truc cén. B6 tri
xen ké thi thi thiét k&€ 16 hinh s& don gian hon.

3/1/2\3/4
2 4 6 8
TN T N

H.6.8. cdch b6 tri 16 hinh trén gid 3 truc
a/ bo tri xen k&; b/ bo tri 1én xudng

@ B0 tri lén xuong (H.6.8b): Trong cach bd tri nay thi truc giita dugc ding
chung cho truc trén va truc dudi, do d6 bé tri dugc nhiéu 16 hinh, qud trinh 1at thép
duoc thuc hién & truc dudi. Sit dung cach b6 tri 1én xudng thi khi thiét k& 16 hinh s&
phtc tap hon.

¢/ Xac dinh luc ép khi bo tri lén xuong

Gia thiét rang duong kinh ban diu ctia ba truc 1a nhu nhau thi véi cap truc
trén va gitta c¢6 luc ép trén (ADg) v6i cap truc cén gitta va dudi c6 ap luc trén (AD().
Chiéu cao cua 16 hinh duéi h, 16n hon chiéu cao cua 16 hinh trén h, (h, > h,).

Néu luc ép qud 16n thi vat cén bi cong nhiéu, vi vay khi thiét k€ 16 hinh céan
phai diéu chinh dé c6 dp luc phu hop, tranh dugc cdc hién twong mon 16 hinh nhanh,
gay ung suat du va cdc khuyét tat bé mat & vat can. Tinh todn dp luc khi thiét k& 16
hinh & gia can 3 truc véi cach bé tri 1én xudng (H.6.9)

Tacé: &7 | ______ T é '''''''''''''''''''''''''
. - P +Dc £ A
1 7 1 T
— ] o |
D, =2c*DPn I I -------------- - ﬁl
2 O
Dgg =Dg—-2b UA
O
DKC = DC —2C 'y Q T h QM __________ Tt
DKH = DH —2a T
Q
D D - Y=l Y . _
D; = §B+ K€ +h, a - wt — ;:¢
D D = ’
Dy =—RC L ZKH 4 p, A 5
22 v Lol lal 1. |

H.6.9. B tri 16 hinh 1én xuéng & gid 3 truc
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2 2 2
2 2 2
Ruit ra: ADg + AD. = 2(D; — Dyy)+2Ah, 6.16)

Trong d6, Ah, =h, - hy;
ADg: 4p luc trén (truc trén va gitta); ADc: ap luc trén (truc gitta va dudi)
Su chénh léch t6c do gitta 2 bé mat trén va dudi cua phoi la:

Vg — V¢ ZE—B(DKB ~Dgc)

Dé bu dap 4p luc thi trong biéu thic (6.16) vé trai phai c6 diéu kién 12 bing
0, nghia la:

D, - Dy =h, - h, = Ah,.

Néu thiét k& theo cach nay s€ lam cho hiéu s6 duong kinh ban dau rat 16n va
do do goc nghiéng clia truc noi s€ rat 16n. DE trdnh cho hiéu s6 duong kinh 1am viéc
khong 16n phai khoét vao truc cdc rdnh a, b, ¢ sao cho téng 4p luc trén phan bo
dong déu. Ta chon:

a=0,75h, - 0,25 h,
b =0,75h, - 0,25 h, (6.17)
¢ =0,75h, + 0,25 h,

V6i céch chon theo biéu thitc (6.17) phai c6 diéu kién:
Dg = D¢ = Dy; Dy = Dy; ADg = ADg;
Ta co:
Dgc —Dgy =h; —hy, =(Dc —2¢)—(Dy —2a)
h,-h,=2a-2c;h;=a+c;h,=c+b.
h,-h,=2(h;-¢c)-2c=4c=h,+h,

Tur day c6 thé suy ra:

3 1

a=—h;——h
4 1 42
3 1

b=—h, ——h 6.18
A2 (6.18)
3 1

c=—h;+—-h
4 1742

Khi thiét k€ phéi tuan thu nguyén tic ranh truc gitta nho nhat dé lam tang
thoi gian lam viéc cua truc.

Gia thiét khi duong kinh ban diu cuta truc can khac nhau va ta nhan dugc
mot ap luc trén bat ky doi véi cap truc trén va cap truc dudi ADg va ADy, ta ¢6 cac
truong hop sau:
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+ Dy -Dy=0vaDg=Dc=Dy AD,-D,

Ap luc trén ADg = ADy, = Ah,.

+ Dy =D, = Ah hodc Dy, - Do = D - Dy = Ah Ah (k=1

Ap luc trén ADg = ADy; = 0. kAR

+DH'DI=k.Ah; 6dﬁyk= 1 +O

Ta c6 ap luc trén ADg = ADy; = (1 - k)Ah. 0 >

Khi ¢6 su can bang cua dp luc trén thi: (1-)Ah —— ~An
1€Oo sy g P ) H.6.10. Quan hé gitta 4p luc

2AD =2Ah - 2(Dy; - D;) hoac AD = Ah - (D;; - D))  téen AD véi hiéu s6 dudng

AD = Ah - kAh = (1 - K)Ah (6.19) Kinh troc Du - D

Khi c¢6 nhiéu cap 16 hinh di kém phai ding luong ép trung binh Ahyz va nhu

Vay: DH - DI = k'AhTB (6.20)

Trong thuc t€ thi ADg # ADy; va ¢ # (h, + h,)/4.

Bang cdch thay dai tri s6 ¢ ¢6 thé can bing duoc dp luc trén va ta c6 thé chon
duoc dudng kinh ban dau hgp 1y dé c¢6 duge tri s6 ¢ nhd nhat. C6 thé chon ¢ = (0,25
+0,5)h,, tri s6 ¢ cang nho vat cén cang 6n dinh trong 16 hinh.
Vi du:

Thiét k€ 16 hinh cho mdy can 3 truc, céc s6 liéu ban dau:

- buong kinh ban dau D = 650 mm.

- S6 vong quay cua truc can n = 75 v/ph.

- Vat liéu lam truc cén: thép 40Cr

- Kich thuéc phoi ban dau: 240 x 240 mm.

- Kich thuéc cuia san pham: 110 x 110 mm

Céc budc tinh todn:

Goc an a.: kich thudce 16 hinh hop xdc dinh trén co s6 géc an o cuc dai. Con

tinh géc an o trén co s& dudng kinh truc can nhd nhét.

ol o
& 40 32 2
S 850" )
2 30 050" 24 2
= \\\ R\ . =
1
20 1250° AN \? 20 16
¥ -
10 1150° 3

0 2 4 6 8 10 12 14 16 V(m/s

H.6.11. xac dinh géc an o theo nhiét do va toc do can

Luogng gian rong Ab tinh theo duong kinh ban dau D
- chiéu cao trung binh ctia 16 hinh hyz = 150 mm.
- Puong kinh nho nhat sau phuc hoi D,,;,, = 600 mm.
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- Buong kinh lam viéc trung binh

D.g =D, - hgrg = 600 - 150 = 450 mm.
- Téc do quay trung binh cua truc cén:

Vg = n.Dgrp-n _ 4,14.0,45.75 —1.77m /s

60 60
Theo (H.6.11) tim dugc gbc an o cho phép tng véi nhiét do 1250°C thi o =
26 +27°.

@ Lan can tha nhat
Ta c6 kich thuéce phoi: by = hy = 240 mm;
Véi a = 26° = cosa = 0,899.
hy - h; = (D, - hy))(1- cosat) = h; = 200 mm.
Luong ép Ah, c6 tri s6: Ah, = 240 - 200 = 40 mm;
Duong kinh 1am viéc: Dg; = 650 - 200 = 450 mm.
Trén co s& luong €p Ah, xac dinh lai géc an o, (géc an tinh toan):

Ah
oy =ar cos{l ——1) =ar cos(l —%) =24%15'=0,392rad

K1
Tinh lugng gian rong theo biéu thiic:
Ab, - 2b.AhK 4 .
(H+ h){l +(1+ oc)(];gj ]
2.240.40.0,8

= =3,82 ~ 4mm

2
(240+200) 1+(1+0,392 240
225.0,392

Chiéu rong phoi sau khi can:
b, = by + Ab, = 240 + 4 = 244 mm
Tinh hé s6 gidn dai trong 16 hinh thit nhat:
Fy, bghy 240240
F, bh, 244200

K =

2

@ Lan can thi hai

Ta c6 kich thuée phoi: b, = 244; h, = 200 mm;

Véi o = 26° = cosa. = 0,899 = h, = 156 mm.

Luong ép Ah, c6 tri s6: Ah, =200 - 156 = 44 mm;

buong kinh lam viéc: Dg, = 650 - 156 = 494 mm.

Trén co s& luong €p Ah, xac dinh lai géc an o, (géc an tinh toan):
44

O, = arcos 1_A_112 = arcos(l ——j =24915'=0,392rad
Dy, 494
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Tinh luong gidn rong theo biéu thic:

Ab, 2byg-Ahk 5 _
n
(H+h){1 +(1 +oc)(bTB] }
R.a
_ 2.246.40.0,8 61~ 6mm
(200+156) 1+(1+0392)f — 220
247.0,392

Chiéu rong phoi sau khi cén:
b, =b, + Ab, =244 + 6 =250 mm

Tinh hé s6 gidn dai trong 16 hinh thi hai:

F,  bihy 244200

F, byh, 250.156

Ho =

2

® Lan can tha ba

O 14n cén nay lat phoi 90°. L6 hinh thd ba dugc phéi hop véi 16 hinh thit tu &
trén (16 hinh thi 3: truc giit va truc dudi, 16 hinh thit 4: truc gitta va truc trén).

Phuong phép tinh cling twong tu nhu trén (v6i kich thude phoi h = b,; b =h,).
K&t qua tinh toan cho bang (6.3).

Theo thiét k& thi hai 16 hinh thoi - vuong cudi cting phai dat duoc kich san
phdm 110 x 110 mm, dong thdi s6 1an cdn phai 1a mot s6 1€, Vi vay ma 1an cén 16
hinh hop vuong ciing phai la 1an cdn 1é. Song & lan can thi 5 chua nhan dugc san
phdm nhu y nhu vay thanh pham chi c6 thé nhan dugc & 1an can thi 7. Do d6 16
hinh thi 7 phai 1a 16 hinh hop vuong va trén cac 16 hinh thd 5 va thd 6 phai giam
luong ép.

Bang (6.2). Két qua tinh kich thuéc 16 hinh hop chit nhat cho may cin
pha 3 truc D = 650.

Lan o h b Ah Dyrs o Ab 7}
can (do) | (mm) | (mm) | (mm) | (mm) (do) Rad (mm)
I 26 240 240 - - - - - -
200 224 40 450 24+15 | 0,392 4 1,18
II 26 156 250 44 494 24+15 | 0,392 6 1,25
Lat thép

I 26 210 261 40 440 24+30 | 0,428 5 1,15
v 26 167 168 43 483 24+15 | 0,392 7 1,20

Lat thép
\Y - 148 170 20 502 16+15 | 0,284 8 1,12
VI - 128 173 20 522 1600 | 0,270 3 1,14
Lat thép
VII - 135 135 38 315 | 2200 | 0,380 7 1,22
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Trén co s& géc an a cho phép v6i Ah = 40 mm chia thanh 2 lan v6i Ah = 20

mm. Sau lan cdn thy 6, 1at thép va nhan duogc & 16 hinh thit 7 san phdm phoi vuong
135 x 135 mm (bang 6.2). tir kich thuGc & 16 hinh thi 7 cho phép cén ti€p tuc trong
16 hinh thit 8 (thoi) va 16 hinh thi 9 (vuong) dé nhan duoc san phdm cudi cling theo
diéu kién thiét ké.

@ Tinh kich thudc 16 hinh & 1an cén thit 8 va thi 9:
Phoi vao 16 hinh 8:

H, = By = 1,41.C, = 1,41.135 = 190 mm.
Kich thudc phoi ra khoi 16 hinh 9:

hy=by = 1,41.C, = 1,41.110 = 155 mm.
Trong d6 C: canh hinh vuong ctia phoi
Chon hé s6 gian dai trong ca 2 16 hinh:

_F 135°

"R 102

Chon hé s6 gidn dai trong 16 hinh thoi va hinh vuong nhu nhau:

ur =py =4/u =+/1,51 =123
Bang 6.3. Két qua tinh toan téng hop

=151

So lan Dang h b Ah Dy Ab o 1)
can L6 hinh | (mm) | (mm) | (mm) (mm) (mm) (do)

Phoi 240 240 - - - - -
1 Hop 200 244 40 450 4 24+15 1,18
2 chir 156 250 44 414 6 24+15 1,25
3 nhat 210 261 40 440 5 24+30 1,15
4 - 167 168 43 483 7 24+15 1,20
5 - 148 169 20 502 2 16=15 1,12
6 - 129 171 19 521 2 15430 1,13
7 - 135 135 36 515 6 21+33 1,21
8 Thoi 144 206 46 506 16 24:37 1,23
9 Vuong 155 155 51 495 11 26-38 1,23

Luong gian rong trong 16 hinh thoi va 16 hinh vuong dugc xdc dinh theo d6

thi hinh (6.12a,b)

Ta c6: Aby = 11 mm. Vay chiéu cao ctia hinh thoi:
hg =by - Aby=155-11 =144 mm.

Dién tich cua 16 hinh thoi: Fg = F,.py = 110%.1,23 = 14.900 mm?.
2Fg  2.14900
e 144
Luong ép 6 hinh 8: Ahg = Hg - hg = 190 - 144 = 46 mm.

Puong kinh 1am viéc: Dgg = 650 - 144 = 506 mm.

Chiéu rong hinh thoi: bg = =46mm
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GOc an ag = arcos 1—ﬂ =24037
506
Luong ép 616 hinh 9: Ahy = by - hy = 206 - 155 = 495 mm.

Go6c an o,y = arcos 1—i =26738'.
495

p=1,70 p=1,60
p=1,50 p=145 30 -
30 P TP T u=1.40 28 % u=1,50
28 T 135 26 =
26 H=h 24 _
» > p=1,40
. 3421 i //u=1,30 T 22 A A
< 50 T L1 p=1,25 ?0 p=1,30
5:«0 P = // |+ o 8 1
S 18 = T T u=1,20 < 16 =
.5 T A T 1EF s e 14 T —u=1,20
S 12 T T H e RV A [ TH
10 /// |+ __—_“=1’10 1§ 1 -1.10
=8 p=I,
g g ——— P 74 = ——
6 1 | 4+ 4 ~
4 £ N L
a/ 50 70 90 110 130150170190 210 b/ 0

20 40 60 80 100 120 140 160

Canh vuong C hoac duong kinh d —p
anivuong &-hoac g Canh vuong C hodc duong kinh d —

p=1,70

20 =1,60

18 — e 6
T o S A T o n=1.70
o12 1 — u=11,4;(()) 12 iy
9 P—— n=1, < 11 u=l1.
ong’ AT AT < T u=1.40
5.2 A A T | LT =120 %“6 11 HHu=1.30
; 4 111 L4111 L +—+—{u=1,10 =9 | // L1+—Tu=1,20
=, T 1 3§ 2 et T LT =110
@) 0 EA 5o
¢ 5 1525 35 45 55 65 75 85 95 d/ 5 15 25 35 45 5

Canh vuong C hoac dudong kinhd —» Canh vuong C hoac dudng kinh d

H.6.12. X4c dinh lugng gién rong Ab khi cdn phoi thoi trong 16
hinh vuong hoac phoéi évan trong 16 hinh tron.
a/ D =800 mm; b/ D = 500 mm; ¢/ D = 350 mm; d/ D = 250 mm.

6.3.6. Cau tao va cach bo tri 16 hinh phoi hop

Trude khi sdp x€p 116 hinh trén truc cdn gid 3 truc can phai biét dudng kinh

ban dau D va ap luc trén AD. Véi vi du thiét k€ va tinh toan trén ta co:
Ahpg =40 mm.

Dé giam duoc 4p luc trén ta chon: Dy, - D; = 20 mm
vy ADg = ADy = Ahg - (D - D)) =40 - 20 = 20 mm.

Dé giam b6t chiéu sau khoét vao truc gitta ta chon dudng kinh ban dau nhu
sau: ADg = 600 mm; AD¢ =620 mm; ADy =700 mm.

Puong kinh trung binh cta truc cén:
_ Dg+D¢ 660+ 620
S22

= 640mm

Dy
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Dy +D¢c 700+ 620

DH = = 660mm
2 2
Xéc dinh chi€u sau khoét vao truc doi véi cap 16 hinh phoi hop thit nhat va
thit hai, ta c6: h, =200 mm; h, =156 mm.

Vay chi€u sau khoét vao truc giita la:
_hy +h, +D¢ -0,5(Dyy; +Dg)
- 4
_ 200+156 +660 —0,5(700 + 660)
= 7 =
Chiéu sau khoét vao truc dudi va truc trén:
- Truc du6i: a, =h,-C,=200-74 =126 mm.
- Truc trén: b, =h, - C, =156 - 74 = 82 mm.
Duong kinh lam viéc:
Dyg =660 - 2.74 = 496 mm,;
Dy =620-2.74 = 472 mm;
Dgy =700 - 2.126 = 448 mm;
Ap luc trén cta cap truc dudi (gitta va dudi):
ADy =472 - 448 = 24 mm.
Ap luc trén cta cap truc trén (giita va trén):
ADy =496 - 472 = 24 mm.
Luong ép trong 16 hinh thit 2 (trén cap truc I):
Ah, = h, - h, =200 - 156 = 44 mm.
Hiéu s6 duong kinh trung binh:
Dy - D;=20 mm
Vay ap luc trén cua ca hai cap truc (trén va gitra; gitta va dudi):
ADy = ADg = 44 - 20 = 24 mm.
Vay két qua tinh todn ¢ trén la phu hop.
Puong kinh lam viéc d6i véi 16 hinh ph6i hop thit 7 xdc dinh theo tri s6 ap
luc trén.
Lay ADg = Dgc - Dgy = 10 mm.
Biét rang: AD;; = Dg/2 + Dyy/2 + h, (H.6.9)
Hodc ADy = Dyy/2 + ADy/2 + Dy/2 + h, = Dy + ADy/2 + h .
Suy ra: Dgy = Dy - ADg/2 - h; =660 - 5 - 135 = 520 mm.
Dk =520 + 10 = 530 mm.
Dy, = Dyyy/2 + ADyo/2 = 520/2 + 530/2 = 525 mm.
Do nghiéng cua 16 hinh & truc dudi: y = 10 + 15%h, (h, 1a chiéu sau ranh 16
hinh).
Chiéu rong day 16 hinh truc duéi by 14y bang chiéu cao 16 hinh truée dé.

C

74mm
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Chiéu rong day 16 hinh truc giita be 18y 16n hon by tir 2 + 3 mm:
be=by + (2 +3) mm

Chiéu rong day 16 hinh truc trén by 1y 16n hon b tir 2 + 3 mm:
Bg; =bc+ (2 +3) mm

Céc do 101 6 dday 16 hinh: 6 =1 + 3 mm

Céc ban kinh luon & ddy 16 hinh r:
r= (10 +20)%b

Cac ban kinh luon & vanh truc r;:
r,=1-(4+5mm.

Dai v6i 16 hinh thoi - vuong khong ciu tao phéi hop (1én - xuong).

D6i v6i mdy ba truc khi thié€t k€ 16 hinh cin chid § dén géc an cuc dai, tri s6

ctia né phu rhudc vao trang thai bé mit truc cén va toc do cén.

6.4. MAY CAN PHOI LIEN TUC

Mady can phoi lién tuc ding dé ché tao cdc loai phoi cho cac loai mdy cdn
hinh ¢& vira, ¢& nho, mdy can thép ban va thép 6ng khong han. San phdm clia may
thuong 1a phoi thoi c¢é kich thude tiét dién ngang (50 x 50) + (150 x 150) mm.
Ngoai ra con ché€ tao phoi tron c6 dudong kinh khdc nhau dé san xuat thép ong
khong han.

U'u diém: Nang suat rat cao, chit luong san pham t6t, it khuyét tat, dé co khi
ho4 va tu dong hoa

Nhuoc diém: Von ddu tu xay dung qud 16n, nhiéu thiét bi phu va chiém
nhiéu dién tich nha xudng.

Tuy c6 nhuoc diém song hién nay mdy can lién tuc néi chung va mdy can
phoi lién tuc néi riéng duoc st dung rong rai & cac nude c6 nganh Luyén kim phat
trién nhu Nga, My, Nhat, Diic, Trung Qudc v.v...

6.4.1. So do bo tri mat bang ciia may can phoi lién tuc

May can phoi lién tuc véi cdc gid cdn c6 truc cdn dat nim ngang, may gém 2
nhém. Mbi nhém gém 6 gia can dit lién ti€p nhau. Nhém diu goi 1a nhém cén tho,
nhém thit 2 nguoi ta goi 1a nhém gid cén tinh. Cdc mdy cat duogc bo tri ngay trén
dudng con lan dé cat ddu, dudi va cit vat céan ra ting doan.

May cit thit nhat dung dé cét nhitng vat can qud dai sau khi da qud nhém can
tho v6i muc dich 1a dé nhém cdn tinh cén dugc dé dang hon.

May cat thit hai dung dé cat phoi thanh pham theo kich thudc da quy dinh.

Nhitng con lan quay nho cdc dong co riéng biét, con lan quay s& lam cho vat
can chuyén dong thing tinh tién va an vao truc cén.

Nguyén liéu ban ddu cho mdy cdn phoi lién tuc 1a nhitng san phdm ctia mdy
can pha. N6 c6 tiét dién ngang tir (200 x 200) tr& 1én, thong thuong 1a loai cb tiét
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dién (200 x 200) mm. TAt ca cdc truc can cia mdi nhém dugc chuyén dong quay
nho mot dong co dién véi cong suat khoang 3.680 kw.

A4 N n_ A4 N n_U
) H 41

K ROKD
Tu Blumin Ra dan lanh
e — 3  — /eﬂ{l l. |
\1 2 3 2

H.6.13. So d6 bd tri mdy can phoi lién tuc 630/450
a/ nhém gid can tho; b/ dao cit; ¢/ nhém gid can tinh

6.4.2. Quy trinh cong nghé cia may can phoi lién tuc

Vat can duoc nung néng trong 10 nung lién tuc dén nhiét d6 can (1200 +
1250)°C. sau d6 vat can duoc cdn & nhém gid cén thit nhat c6 truc cdn D = 650 mm.
qua nhém can th nhat vat can co6 ti€t dién (200 x 200) mm xuong con (100 x 100)
mm hodc 16n hon. Néu chiéu dai vat can qua 16n thi vat can dugc cat ra timg doan
ngan hon & mdy cét thit nhat. Sau khi vat cdn qua nhom gid céan thit 2 thi tiét dién
ngang cua vat can dat duoc (45 x 45) mm. Day ciing la tiét dién ngang nho nhat ctua
may can phoi lién tuc.

Ngay nay vé6i da phat trién cua khoa hoc, mdy cdn phoi lién tuc hién dai da
dugc st dung rong rai trén thé€ giéi. May dugc bo tri véi cdc gid cdn ¢6 truc nim
ngang va truc thang ding xen k&. Theo cdch bé tri nay chéng nhiing cho ta ning
sudt rat cao ma con phu hgp véi cong nghé can phoi cé nang suit cao va phoi dinh
hinh dung cho cdc mdy cén hinh n6i chung va can hinh dac biét néi riéng (H.6.13).

Pac trung dac biét cia may can phoi hién dai 1a cac gia can dat k€ ti€p nhau
véi céc truc cdn nam va dang bo tri xen k&, Vi vady ma kich thudc san phdm dam
bao chinh x4c.

So d6 mat bang bo tri thiét bi cia mdy can phoi lién tuc hién dai 730/530 véi
6 gid can truc dat nam ngang dugc khong ché va diéu chinh mot céch chinh xac.
Mot diém kh4c nita 1a mdi mot gid cdn clia mdy cdn phoi lién tuc hién dai dugc
truyén dong bang mot dong co riéng biét. Diéu d6 cho phép ching ta di€u chinh téc
do clia may vira tot lai vira chinh xac.

Mady can phoi lién tuc hién dai cho phép can duoc ra san pham la nhitng phoi
tron 16n va cac phoi dinh hinh phitc tap ma vat can khong bi xodn & gitra cac gia
cén. Ngoai ra may khong diing co cau lat trd vat cdn ma vat can tu dong 1at tré bang
thiét bi dac biét cho nén bé mit san pham t6t hon, khong bi xu6c va khong bi cac
vét nit nho.
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H.6.14. May cén phoi lién tuc hién dai 730/530
1+6 - nhém gia can thit nhat; 7+12 - nhém gia can thit 2
13: dan con lan dan phoi vao; 14: dan con lan trung gian; 15: may cat;
16: dan con lan bao vién ngoai; 17: mdy cat 850 tan; 18: mdy cat bay;
19: dan con lan ra; 20: dan lam nguoi; 21, 22, 23: cau truc (5/15) tén;
24: dong co dién; 25: hop giam toc; 26: hop banh rang chit V

Trén (H.6.14) giGi thiéu so d6 mat bang ciia mdy cén phoi lién tuc hién dai
gébm 2 nhém gid can. Nhém thit nhat gom cdc gia cdn véi duong kinh truc ndm
ngang D = 730 mm. Nhém c6 3 gia cén véi truc thang ding 1a (1, 3, 5), 3 gid can
con lai (2, 4, 6) ¢6 truc cdn dat nim ngang. Truc thang ding c6 chiéu dai mat truc 1a
1.000 mm. Truc nam ngang ¢ chiéu dai mat truc 12 1.200 mm. Truc cén cla céc
gid dugc quay nho cdc dong co riéng biét, cong sudt cia méi dong co 1a 1.324 kw;
sO vong quay cua dong co tir 250 + 500 v/phuit.

Nhém thit hai gom céc gia can v6i duong kinh truc 1a 530mm. Cac gid 7, 9,
11 duoc bo tri trén cdc truc cdn thang ding, cdc gid 8, 10, 12 ¢6 truc c4n bé tri nim
ngang. Truc thang diing c6 chiéu dai mat truc 12 600mm con truc nim ngang cd
chiéu dai mat truc 800mm. MJi truc cén ciing dugc truyén dong bang mot dong co
riéng biét. Cong sudt cia modi dong co cling bang 1.324kw va c¢é toc do 1a (250
+500) vong/phit. Téc d6 can & nhom thi nhat thuong 1a (1,5+2,5)m/s. Téc do can &
gia cudi cuing cua nhom thit hai khong vuot qua 7 m/s.

San pham sau khi cén ra duoc qua mdy cét bay dé cét thanh timg doan theo
tieu chudn. Véi loai may 12 gid cdn nay thi san pham ctia n6 12 phoi c6 tiét dién (55
x 55) mm. Mu6n c6 san pham 1a phoi c6 tiét dién (120x120) mm ta ding mdy cén
lién tuc hién dai 6 gid can.

Toan bd may can phoi lién tuc hién dai nay dugc dit sau mdy can pha Blu
min 1150.

Néu mudn san xuat phoi cé tiét dién tir (80x80) mm dén (200x200) mm trén
may can lién tuc hién dai thi ta bo tri 14 gia can véi cac thong so & (bang 6.4). Mat
béng clia n6 cling giong nhu mat bang cta hinh 6.14.

Bang 6.4. Cac thong sé dac trung vé truc can va dong “co dién dung trong may
can phoi lién tuc hién dai 900/730/530

S6 TT Cach bo tri Kich thuéc truc can bong co
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gid can truc can D (mm) L (mm) Ny (kw) | n (v/ph)

1 Nam ngang 900 1300 2000 125 = 300
2 Nim ngang 900 1300 2000 125 + 300
3 Nim ngang 900 1300 2000 125 + 300
4 Niam ngang 900 1300 2000 125 = 300
5 Thang ding 730 1300 2000 125 = 300
6 Néam ngang 730 1300 2000 125 = 300
7 Thang ding 730 1300 2000 125 = 300
8 Nam ngang 730 1300 2000 125 = 300
9 Thang ding 530 900 2000 125 = 300
10 Nam ngang 530 900 2000 125 = 300
11 Théng ding 530 900 2000 125 = 300
12 Nim ngang 530 900 2000 125 = 300
13 ThEill’lg dfl’l’lg 530 900 3200 250 = 420
14 Nam ngang 530 900 3210 250 = 420

C6 diém khdc 1a 4 gid cén ddu tién ngudi ta bo tri truc ndm ngang, 10 gia can
sau mdi bo tri cdc gid can c6 truc ding va nam ngang xen ké&. Phoi ban dau cho may
cén lién tuc hién dai 12 san phdm clia may can Bluimin 1150 c6 mat cat tiét dién 1a
(370x370) mm.

May can phoi lién tuc hién dai nay c6 duong kinh truc 16n nhat 1a 900 mm,
loai vira 1a 750 mm va loai nhé nhat 12 550 mm. Nguoi ta viét tat 12 mdy can phoi
lién tuc hién dai 900/750/530.

6.4.3. Thiét ké 16 hinh cho may can phoi lién tuc

Nhu da biét khi can lién tuc thi tai mot thoi diém vat cdn dugc cdn trén nhiéu
gid vi thé€ muén dam bao dugc qué trinh cén thi khoi lugng kim loai di chuyén qua
cac gia trong mot don vi thoi gian phai nhu nhau (theo hudng cén thi tiét dién vat
cén giam di, chiéu dai vat can tang l1én, cho nén téc do cdn cia gid can sau phai 16n
hon gia cén trude do).

Dé dam bao dugc qua trinh can lién tuc phai c6 diéu kién:

HBL =h,b,l, = h,b,l, = .......... =h,b,L,
FL=Fl,=Fl i =F,l,
Hoac FL = Fily = F 1y = e = Fn -y
t t t t
Do d6,F.V=F,.V,=F,.V,=................. =F,.V,=C (6.21)
Trong d6, F, F,, ...... F, : dién tich tiét dién vat can trén cac gia.

V., V,..... Vn: toc do can trén cac gia.
F.V, F..V,, F,.V, ...F,.V,: khoi luong kim loai di qua cac gia trong mot
don vi thoi gian.
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V: hing s6 thiét k& 16 hinh.
Mué6n dam bao duoc hing s6 C thi hodc phai diéu chinh F hodc diéu chinh
V. Biéu thiic (6.21) chua tinh dén lugng vuot trudc trong qud trinh can, dé tinh dén
no ta co:
F.V,k,=F,.V, k= .o, =F,.V,k,=C=const (6.22)
k,, k,, ks: cac hé so xét dé€n luong vuot trudc trong qua trinh can.
Tu biéu thic (6.22) ta c6:

F_Vk, MléF—2= Viks _ o Fo _ Visrkngg 1, (6.23)
F, V;k; F; V,k, | S vV, .k,
S6 vong quay cua truc can dugc tinh:
y = Px.n (6.24)
60
Két hop 2 biéu thic (6.22) va (6.24) ta c6:
F,.Dg,.n, .k, = F,.Dg,.n k, = ......= F .Dyg,.n k, =C=const  (6.25)
Hoac:
F,.Dg,.n,.(14S;)) = F,.Dyo.n,. (14S,,) = ......= F,.Dg,.n,.(14S,,) =C  (6.26)
Trong do;
Siis Sios S : Lugng vugt trude trén cic gia can, %.
n;, Ny, N3 : S6 vong quay cua truc can & cic gid, vong/phut.

Dy, Dx,, Dg; : Puong kinh lam viéc ctia truc can & cac gia, mm.

Trong thuc t&€ néu nhu khong c6 hién tuong kéo phoi hoidc dun ddy phoi thi
hé s6 C (hing s6 thiét k& 16 hinh) rat dé dang giita dugc chinh xéc. Song diéu dé6
trén thuc t€ khé thuc hién duoc bdi vi khi mot trong cdc diéu kién bién dang thay
d6i du 1a nho (nhiét do can, hé s6 ma sat do s mai mon 16 hinh, khe h¢ gifta 2 truc
cén vi su mai mon 6 truc v.v...) cling 1am cho kich thudc vat can ldc ra khoi 16 hinh
bi thay déi do d6 tri s6 luong vuot trude cling thay déi.

Do nhiing di€u kién thuc t€ nén khi thiét k€ 16 hinh can lién tuc nguoi ta
thuong thiét k€ v6i mot luong kéo cang nhod gilra cac gid dé phong su tao vong va
dién day gita c4c gid gay nguy hiém cho thiét bi cdn. C6 ngia 1a khoi luong kim
loai di qua gid sau 16n hon gid lién ké tru6c d6 mot lugng 1a 1+2%. Trong trudng
hop d6 khi thiét k& 16 hinh ¢6 thé khong xét dén hé s vuot trudc:

C=F.Dun (6.27)

Vi du: 6 nhém gid can tinh ¢6 6 gid thi hang s6 thiét k€ 16 hinh C & gia thi 6
cudi cung la: Cs = Fg.Dke -ng

Héng s6 thiét k&' 16 hinh C & gid thd nam la:

_ Ce _ F¢.Dkg-ng
1,01+1,02 1,01+1,02

Cs

Tuong tu ta co:
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C _ C5 _ FS 'DK5 .l’ls
YT L01+1,02 1,01+1,02
Cl C2 _ F2.DK2.H2

S 1,01+1,02 1,01+1,02

Hing so thiét k& 16 hinh duge tinh todn trén co s& cdc diéu kién cu thé cua
mdy céan, nghia 1a v6i mdy cén truyén dong riéng 1¢ hay truyén dong chung nhi€u
gid hoac phai di€u chinh t6¢c do quay hay di€u chinh tiét dién 16 hinh, hay di€u
chinh duong kinh 1am viéc cta truc cdn. Truong hop phai diéu chinh ti€t dién va
duong kinh 1am viéc thi dong thoi phai thay doi cac thong s6 nhu: Ah, h, b, khe h&
gifra 2 truc can S, v.v...

Hé 16 hinh thuong dung 6 mdy cdn lién tuc:

- V6i mdy cén phoi: hé 16 hinh hop chit nhat - vuoéng; hé thoi - vuéng v.v...

- V6i cac mdy can hinh: hé 6van - vuodng; sdu canh-vuong-o6van-tron.

Néu dung hé thong 16 hinh hop thi nén thiét k& do nghiéng cua 16 hinh 16n vi
c6 uu diém sau:

- Trong cing mot 16 hinh ¢6 thé cén véi nhitng luong ép khac nhau khi thay
d6i khe h& giita 2 truc cén S.

- Giam dugc lugng vugt trude nho giam thip anh hudng cta toc do can.

- Giam dugc ap luc cua kim loai 1én truc can, nén giam dugc ung suit trong
truc can.

- Giam do6 mon thanh bén ctia 16 hinh nén ting tudi tho cla truc can. Do

nghiéng thanh 16 hinh y x4c dinh theo cong thic:

B —
tgy :KszKlOO%
r

Mot s6 chu y khi str dung 16 hinh hop chit nhat & may can phoi lién tuc:

- Chon lugng ép %h =20+30%

£ =30%

- Chon khe h¢ S giita 2 truc can S = Tloo — ¥= js %
20 + 30% chiéu cao 16 hinh (chon S 16n 96 7
cho 16 hinh dau). " i

_ Chiéu rong ddy 16 hinh 14y bing £=20%
chiéu rong phoi vao 16 hinh b, = b,. 8 0 3(|) 0 0

- Mic do dién day 16 hinh theo géc tgy —»
nghiéng y va lugng ép ty doi e. O day : H.6. 15. Sy phu thuoe ctia tgy vao su

B dién day 16 hinh va lugng ép ty doi €
i= P{’h‘” 100% = 96 +98% (6.28)
LH

Thit tu xac dinh cac thong so cua 16 hinh hop:
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® Chon chiéu rong ddy 16 hinh b,.
® Xac dinh i% (cho trude) theo (H.6.15), tim y theo luong ép ty doi €%.

® Chon mot ty s S theo do thi (H.6.16) i S=0,1h
. |
tim thi so h—theo ddy xac dinh tri s6 h, (chicu A S O’Qh %
r 2 /I/
. S=0.2h
sau ranh) cta 16 hinh. 3 /2 /% =0,075h
@ Xa4c dinh céc thong s6 khéc: %
_ : 2
h=2h,+5; 10 20 30 40 &%

Blf = by + 2h..tgy; H.6.16. Xéc dinh ty s6 H/h,
® Xac dinh cac ban kinh luogn: theo € va khe ho giita 2 truc S

r=(0,12 +0,2)b,; 1, =(0,08+0,12)b;
6.4.4. Vi du vé thiét ké 16 hinh Kkhi cén lién tuc

Cho mot may cdn phoi lién tuc 630/450 dé san xuat cdc loai phoi. Nhu ta da
biét khi cdn lién tuc thi phai bao dam hang s6 can lién tuc C. Trong trudng hop may
cén lién tuc truyén dong riéng 1€ thi qua trinh thiét k€ thi s&€ can cit vao hang s6 C &
gid cudi cling va tinh ngugc huéng cdn dé x4c dinh s6 vong quay can thiét cho cac
gid can ti€p theo trén co s& hing sO cdn lién tuc. V6i nhitng may c6 truyén dong
chung thi qud trinh tinh todn ciing s€ thuc hién ngugc hudng can va cling trén co so
héng s6 cdn lién tuc clia gid cdn cudi cung. & day trén moi gid ti€p theo s6 vong
quay n cua truc can di xdc dinh. Muon dam bao hiang s6 cén phai trén co sé kich
thudc 16 hinh va duong kinh lam viéc cta truc cén.

a/ Cac so liéu ban dau

@ May cén lién tuc truyén dong theo nhém; Kich thudc phoi ban dau: 285 x
285 mm; Kich thuéc san phdm cudi cung: 60 x 60 mm; Kich thudc san phdm trung
gian: 120 x 120 mm; Puong kinh ban diu cta truc cén:
+ Nhoém thit nhat: D = 630 mm.
+ Nhom that hai: D = 450 mm.
® Du kién céc kich thudc vuong trung gian:
80 x 80 mm; 100 x 100 mm; 120 x 120 mm; 150 x 150 mm
® S6 vong quay cua truc can & cac gia, (vong/phuit).
Nhém gia can thi nhat (tam gia):
n, =92 n; = 15,8 n; =26,46 n,=38,76
n=11,6 n,=204 ng=31,86 n,=48,42
Nhoém gid cén thit 2 (6 gid):
N, =61,64 n;; = 93,88 n; =155,6
N,,=75,69 n,, = 115,75 n,, =201,6
@ Chon hé so kéo cang giita cac gid cua nhém gid can thit nhatk = 1,01 va ¢
nhom gia can thu 2: k = 1,015.
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® Chon hé s6 han ch€ gian rong ky, & 2 gia dau tién k,, = 1, & cac gia can
con lai kp, =0,7.
b/ Cac budéc thiét ké va tinh toan:

285 x 285 >0 90"
T : L I mooeSs gy
< = s‘“I < EI
l l 2 .
b, b, <—b* —> =
e b * g A><A900 VIII
v VI Vil 120 x 120
=} =7 160x 160 = v I
> 90° X, b, SLI

90° 0
90
100 x 100 . A><| 80 x 80 ‘><A 60 x 60

I TN - T - o
- o i <
b = “y <v <= = |
9 b
> 10 b, b, bis ‘b14

1X X XI XII XIIT XIV

H.6.17. So d6 ing dung dé cén phoi vuong trén mdy cdn lién tuc 630/450 )0 x 100
mm; 120 x 120 mm; 150 x 150 mm s€ can dugc trén cic gid tha 6, thi 8, tha 10 va
san pham c6 tiét dién 80 x 80 mm; 60 x 60 mm s& cén dugc trén céc gid can thi 12
va 14.

Trudc tién phai tinh toan cho gid can tht 2 sau d6 méi tinh toan cho nhém
gia can thi nhat.

® Tinh toan 16 hinh truc can cho nhém gia can thit hai.

V6i san pham ¢6 dung sai am ta chon canh vuong a,, & trang thai néng ding
bang kich thuéec 60 mm: a,, = 60 mm.

Dé dam bao diéu kién an phoi binh thudng khi tinh todn ding dudng kinh
nho nhat sau khi da phuc hoi lai truc cén 1an cu6i cung.

- Tinh hang s6 can lién tuc ¢ gia can cudi cung (thir 14):

Dién tich 16 hinh khong c¢6 ban kinh luon:

F4 =aj4 =60% =3600mm?.
Puong kinh lam viéc cua truc can:

1,44.3.14

h
Dy 4 :DO—%=450— = 408mm .

h,,: chiéu cao 16 hinh & gid 14.
Héng s6 cén lién tuc C,:
C14 = F14.DK14 .Il14 = 3600408201,6 = 297 106 .

- Xéc dinh hang s6 cén lién tuc tir gid 13 dén gid 9:
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6

Cp3 = Cia 297107 _ 593 1
1,015 1,015
6

C,, = Cis _293.10° _ 00 106
1,015 1,015
6

Cy = Cio 289107 _5e5 106
1,015 1,015
6

C10: Cll :28510 :281106
1,015 1,015
6

= Cip _281.10° o 6
1,015 1,015

- Tinh kich thudc 16 hinh cho cac gia 13 truc ding va 14 truc nam
ngang:
Chiéu cao 16 hinh vuong gia 14:
hy, = 1,419.a,, = 1,414.60 = 85 mm.
Chiéu rong 16 hinh vuong gia 14:
b,, =h;, =85 mm.
Hé s6 gian dai trong ca 2 16 hinh:
8080 _
60.60
Chon hé s6 gian dai ¢ gid 13 bang gia 14:
Mi3 = Mg = Hi3ae =4/1,78 =133
Dién tich tié€t dién vat can sau 16 hinh 13:
Fs = Fyuty, = 3600.1,33 = 4780 mm>.
Dé xdc dinh dugc chiéu cao 16 hinh thoi 13 can phai biét dugc lugng gidn

Hi3:14 = 1,78.

rong khi cén phoi hinh thoi trong 16 hinh vuong Ab,,.

Tri s6 Ab,, c6 thé tim trén d6 thi (6.12a, b, ¢, d) khong c6 trudng hop dudng
kinh truc can D = 450 mm nén phai xac dinh Ab,, theo phuong phéap noéi suy tir 2 do
thi D = 500 mm (6.12b) va D = 350 mm (6.12c).

V61D =500 mmtacé Ab=11

Vé6i D=350 mmtacd Ab=8 Ab,, =11 mm. Vay:
Chiéu cao 16 hinh thoi gid 13 la:

h;;=by-Ab;,,=85-10=75 mm.

Chiéu rong 16 hinh thoi gid 13 la:
2F;; 24780
h;; 75
Luong ép trong 16 hinh vuong gia 14:

Ah;,=b;3-h, =127 -85 =42 mm.

=127mm.

b3 =
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Luong ép trong 16 hinh thoi gi 13:
Ah;;=141.a;, - h;3=1,41.80-75 = 38 mm.
Khoang tréng danh cho lugng gidn rong trong 16 hinh thoi gid 13:
AB;;=b;-1,41.a,, =127 - 1,41.80 = 14 mm.
Luong gian rong tinh todn trong 16 hinh thoi gia 13:
450-75

Ab,; = 0,4\/(1,41.3112 ~75) 8mm  (6.29)

Ab,; tinh toan theo cong thic c6 gia tri rat nho so v6i khoang trong danh cho
n6 AB,; . Vi vay céc kich thudc cta 16 hinh thoi gia 13 ¢6 thé giit nguyén.
Puong kinh lam viéc cua truc can & gid 13:
Cys 293.10°

DK13 = = =396mm.

Puong kinh danh nghia ctia truc can & gia 13:

D013 = Dk13 +h% = 396 +§ =433mm.mm .

Géc an 6 gia 14:

Ah
oy =arcos(l——4 ) = 26930
min 14
D, in14 - dudng kinh & cho sau nhat cta 16 hinh.
Dmin 14 = D014 —h14 =450-85=365mm.

i _ 42 0
Vay: Olq4 —arcos(l—%)—ZS .
Go6c an & gia 13:
o3 =arcos(l —i) =26%30'
430-175

- Tinh kich thudc 16 hinh ¢ gia 11 va 12:

Hai 16 hinh nay ciing 1a thoi (11) va vuong (12), vi thé phuong phép va trinh
tu tinh todn cling nhu d6i v6i 2 16 hinh 13 va 14.

Hé s6 gian dai & v6i 2 16 hinh 11 va 12:

o 2 Fio 100000 op
127 F,  80.80
1002
Wi =Up = =1,25.
11 =M 202

Theo do thi (6.12) xac dinh dugc Ab,, = 9 mm, do d6:
h;;=b;;,-9=1,41.80-9 =104 mm.

by, _ 2B samm,
h

11
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Khoang trong danh cho lugng gidn rong & 16 hinh thoi:
AB“ = bll - 1,41.3.10 = 154 - 1,41.100 = 13 mm.
Luong gian rong tinh todn trong 16 hinh thoi gid 11:

450-104 _

Aby = 0,4\/(1,41.:@110 —h“)D‘)%h“ = 0,4\/(1,41.100 ~104) 8,5mm

Vi vay cdc kich thude cta 16 hinh thoi khong phai tinh lai.
Miic do dién ddy 16 hinh:
P 141+8,5
154
C4c 16 hinh ti€p theo tinh theo hé s6 hinh hop chit nhat - vuong.
Khi tinh theo hé thoi-vuong thi bién dang theo chiéu rong 16 hinh 1a khong
déng déu. Cac s6 liéu tinh toan trén day cho luong ép trong 16 hinh (14, 13, 12, 11)
déu 14y theo chiéu cao t6i da. Song dé tinh toan lugng ép hop ly hon thi nén 14y theo
lugng ép trung binh trén co s& dién tich ti€t dién tuong duong.
- Tinh 16 hinh 10:
Tiét dién 16 hinh vuong khong ¢ ban kinh lugn:
F,, =100 x 100 = 10.000 mm?.
Puong kinh lam viéc truc can & gia 10:

Cyp _ 281.10°
Fionye 10000.75,69
Puong kinh danh nghia ctia truc can & gia 10:

Dy10 =Dyi1o +hyp =382 +100 = 482mm.mm .
Géc an ¢ gia 10:
o9 =23° =0,401rad
cosa,, = c0s230 = 0,920
Luong ép tuyét doi & gia 10:
Ahjq =Dy;o(1—cosag)=482.(1-0,920) =27mm.
Chiéu cao ctia phoi vao 16 hinh 10:
H, = h,, + Ah = 100 + 27 = 127 mm.
Luong gian rong trong 16 hinh 10:

100% =97% .
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2
(h9 +h10 1+(1+(X10{Rbtb J

Q10

Abyg =

2.97.27.0,7

97 Y
(127+100) 1+(1+0,401) — "~
191.0,401

by, = 97 mm (cho rang b = 100 mm ra khoi 16 hinh, B 1a chiéu rong phoi vao
16 hinh, B < b).
- Tinh 16 hinh 9:
Chiéu cao ctia 16 hinh 9:
hy = byg - Abyy = 100 - 5 = 95 mm.
Chiéu rong cua 16 hinh 9:
by =H,, =127 mm.
Dién tich tiét dién cta 16 hinh 9:
Fy = he.by =95 x 127 = 12.000 mm®.
Heé so gian dai & gia 10:
Fy 12000
Hio = ﬁ =Tooo0 = 7
Puong kinh lam viéc truc can & gia 9:
Cy  277.10°
Fy.ng 12000.61,64
Puong kinh danh nghia cta truc can & gia 9:
Dy9 =Dyg +hg =374 +95=469mm.mm.
Goc an & gia 9:
g =21° =0,366rad
cosaly = c0s21% = 0,932
Luogng ép tuyét doi o gia 9:
Ahg =Dy (1-cosag)=374.(1-0,932) = 25mm.
Chiéu cao ctia vat can vao 16 hinh 9:
H, = hy + Ah = 95 + 25 = 120 mm.
Lugng gian rong trong 16 hinh 9 véi by, = 125 (cho rang by = 127 mm; H, =
By =120 mm):

=5mm

P .

DK9 = 4mm
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Abg = 2by.Ahg K _

2
(H9 +h9 1+(1+a9{ btb j

R.(X.9

2.125.25.0,7

2
(120+95) 1+ (1+ 0,366 15
187.0,366

Chiéu rong cua vat can lic vao 16 hinh 9:
By = by - Aby = 127 - 5 = 122 mm.
Can phai hiéu chinh lai 16 hinh & gid 9 va 10.
Theo du kién trén gid 8 can mot phoi vuong 120 x120 mm. Theo két qua tinh

=5mm

todn lai ¢6 120 x 122 mm. D€ loai trir dugc sai s6t nay phai thay doi kich thuée vat
can vao gid 10. D€ 1am dugc diéu nay c6 2 phuong phap:

Phuong phap 1:

Tu chon mot luong ép & gia 10 (tham khao gia tri Ah,, da tinh toan duoc):
Ah;; =25 mm
Chiéu cao ctia vat can vao 16 hinh 10:
H,, = h,y + Ah,, = 100 + 25 = 125 mm.
Goc an ¢ gia 10:

o9 =arcos(l —%) =arcos(l — 285 )= 219 = 0,366rad

K10 2
cosa, = cos21° = 0,932
Luong gidn rong trong 16 hinh 10 véi by, = 125 (cho rang h,, = 100 mm; H,,
=120 mm):

Aby = 2.bg.Ahyg K _

b 2
(H10+h10 1+(l+a10{R tb ]

A1

2.125.25.0,7

2
(125+100) 1+(1+0,366 15
187.0,366

Chiéu rong cua vat can khi vao 16 hinh 10:
B,;, = b,y - Ab;, =100 - 5 =95 mm.
Dién tich tiét dién cta 16 hinh 9:
F, = hy.by = H,0.By = 125 x 95 = 11.650 mm?”.
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Heé s6 gian dai & gia 10:
Fy 11650 L16

M0 =R 710000

Puong kinh lam viéc truc can & gia 9:

Co _ 277.10°
Fy.ng 11650.61,64
Puong kinh danh nghia ctia truc can & gia 9:

Dy9 =Dyg +hg =385+95 =480mm.mm .
Luogng ép tuyét d6i van gitt nguyén nhu trudc:
Ahg =25 mm
Chiéu cao ctia vat cian dua vao 16 hinh 9:
Hy =hy + Ah =95 + 25 = 120 mm.
Géc an 6 gid 9:
oo =20%30'=0,38rad
Luong gian rong trong 16 hinh 9 véi by, = 122:

Abg = 2by.Ahg K _

2
(H9 +h9 1+(1+a9{ btb j

R.(X.9

2

Dygog = Smm

2.122.25.0,7

2
(120+95) 1+(1+0,38 15
192.0,38

Chiéu rong cta vat can khi vao 16 hinh 9:

B, = b, - Ab, = 125 - 5 = 120 mm.
Dién tich tiét dién cta 16 hinh 9:

F, = bg.hy = 125 x 95 = 11.650 mm>.
Hé s6 gian dai ¢ gia 9:
CFg 120*
" F, 11650

=5,2 ~5mm

b

Ho

Phuong phap 2:

Str dung mot s6 biéu thitc dé xac dinh lai kich thudc can tim khi da biét kich
thuéc vat can vao mot s6 16 hinh nhat dinh va kich thudc cua 16 hinh tiép theo.
Phuong phdp nay thuan tién khi sai s6 giita tinh toan va kich thudc can xac dinh
khong 16n.

C6 thé dung cdc biéu thic sau dé tinh:
_byg—kyo(bg +kohg —hyg)

1-ko Ko

ho (6.30)
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by = by + ko(hg - hy) (6.31)
Trong do6:
hy: chiéu cao cua vat can khi ra khoi 16 hinh 9 (sau hiéu chinh)
by: chiéu rong cuia vat can khi ra khoi 16 hinh 9 (sau hiéu chinh)
Ko, k;o: cac hé s6 han ché gian rong & gia 9 va 10.

_Abg _ 5 _
" Ahy 25 7
0= Abyg =i=0,185.
Ahy, 27

Vay suy ra chi€u cao clia vat cdn sau hiéu chinh:
~100-0,185(120+0,2.122-100)
- 1-0,2.0,185 -
Chiéu rong vat can sau hiéu chinh:
by =120 + 0,2.(122 - 15) = 125 mm.
Kich thudc cta 16 hinh hop chit nhat xac dinh duoc giong nhu khi hiéu chinh
theo phuong phap thit nhat nén cac thong so khac nhu duong kinh lam viéc, luong
gidn rong, géc an 1a khong thay déi.

hg 95mm

® Tinh toan 16 hinh truc can cho nhém gia can I

Xéc dinh hdng s6 cdn lién tuc cho nhém gid can thit nhit khi ¢6 ban kinh
luon:
C; = 0,98.Fg.Dyg.ng
Puong kinh lam viéc cua truc can gia 8:

h :
D, =D —78: 639124120 susim.
Vay: C; = 0,98.F;.Dyg.ng = 0,98.14400.545.48,42 = 380.10°
- X4c dinh hang s6 cdn lién tuc tir gid 7 dén gid 1:
6
- Cg _380.10 377,10
1,01 1,01
6
= C; _377.10 374,10
1,01 1,015

Cs =C—61=371.106

C, =55 _363.10°
1,01

C; =C—41=365.106

2
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C, ~ 5 360100
1,01

b

C, = €2 _ 359,106
01

- Tinh kich thuéc 16 hinh cho cac gia 7 truc ding va 8 truc nam ngang:
Chiéu cao 16 hinh vuong gia 8:

hg=1,41.a4=1,41.120 = 169 mm.
Chiéu rong 16 hinh vuong gid 8:

bg = hg = 169 mm.
Dién tich tiét dién cua 16 hinh 8 (khong cé ban kinh Iuon):

Fy = 120 x 120 = 14400 mm®.
Heé so gian dai trong ca gia 7 va gia 8:
_150.150
120.120
Ta phan bo h¢ s6 gian dai trén gid 7 va gid 8 nhu nhau:

H7 =Hg =4M78 =+ 1,56 =1,25

Dién tich vat can sau 16 hinh thoi & gid 7 (khong ban kinh lugn):
F, = Fy.ug = 14400.1,25 = 18.000mm?.
Néu c6 ban kinh luon:
F, =0,98.18000 = 17600 mm?.
Luong gian rong cta phoi hinh thoi trong 16 hinh vuong 8 xac dinh trén d6
thi (6.12):

U7

2

Abg = 13 mm
Chiéu cao 16 hinh thoi gid 7 la:

h, = b - Abg = 169 -13 = 156 mm.
Chiéu rong 16 hinh thoi gid 7 khong ban kinh luon 1a:
2F;  2.18000
h, 156
Luong ép tuyét doi trong 16 hinh vuong gia 8:

Ahg = b, - hg = 230 - 169 = 61 mm.
Luong ép tuyét doi trong 16 hinh thoi gid 7:

Ah; =141.a5-h;=1,41.150 -156 = 56 mm.
Puong kinh lam viéc truc can & gia 7:

C;  377.10°

F,.n;  17600.38,74

Puong kinh danh nghia ctia truc can & gia 7:

b, = =230mm.

=555mm

Dk =
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h 1
Dy; =Dy +77 =555 +% =633mm.
Khoang trong danh cho lugng gian rong & 16 hinh thoi 7:
Ab; =b; -1,41.a4=226 - 1,41.150 = 14 mm.
Luong gian rong tinh todn can phoi vuong trong 16 hinh thoi gia 7:

Ab, = 0,4\/(1,41-% - h7)DO7T_h7 = 0,4\/(1,41.150 - 156)@ =12,2mm

Vi vay cdc kich thude cua 16 hinh thoi khong phai tinh lai.

Goc an 6 gia 8:

ag =2840
Géc an ¢ gia 7:
56

633-150

Khi tinh todn cic dai lugng vé lugng ép Ah, duong kinh lam viéc v.v...theo
hé thong thoi-vudng nén dung lugng ép trung binh trén co sé tiét dién twong duong
nhu da hoc & chuong 2.

Tinh todn kich thuéc ctia hé 16 hinh hop chit nhat - vuong tir 1 + 6:

- Tinh 16 hinh 6:

o7 =arcos(l— )= 25920

Tiét dién 16 hinh vuong c6 ban kinh luon:
F¢ = 0,98.100%* = 22.050 mm®.

Puong kinh lam viéc truc can & gia 6:

Ce 374.10°

Fe.ng  22050.31,84

Dge =

Puong kinh danh nghia cta truc can ¢ gia 6:
Dyg =Dy +hg =530 +150 = 680mm .
Géc an 6 gia 6:
og =24° =0,419rad
cosa, = c0s24” = 0,913
Luong ép tuyét doi & gia 6:
Ahg =Dy (1 -cosog )=530.(1-0,913) = 45mm .
Chiéu cao ctia phoi vao 16 hinh 6:
Hg = hg + Ahg = 150 + 45 = 195 mm.
Luong gian rong trong 16 hinh 6 véi by, = 145 mm :
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2by.Ahg K

Ab6 = B
b 2
(H6+h6 1+(1+OL6{ tb j

R.(X.6
2.145.45.0,7 S =75 ~8mm
(195+150) 1+ (1+0.419) -~ 12>
265.0,419
- Tinh 10 hinh 5:

Chiéu cao ctia 16 hinh 5:
hs = by - Abg = 150 - 8 = 142 mm.
Chiéu rong cua 16 hinh 5:
bs =Hg =195 mm.
Dién tich tiét dién ctia 16 hinh 5:
F, = 0,98.(hs.bs) = 0,98.195 x 142 = 27200 mm?®.
Heé s6 gian dai & gia 6:
_Fs_2720

=5 = =1,23.
Fg 22050

He

Puong kinh lam viéc truc can & gia 5:

Cs 371.10°

= =515mm
Fs.ng  27200.26,46

Dgs =

Puong kinh danh nghia ctia truc can ¢ gia 5:
Dys = Dys +hs =515+142 = 657mm..
Géc an & gia 5:
os =25Y = 0,436rad
cosois = c0s25° = 0,906
Luong ép tuyét doi & gia 5:
Ahg =Dy (1-cosas )=515.(1-0,906) = 48,3 ~ 48mm .
Chiéu cao ctia vat can vao 16 hinh 5:
H; = hs + Ahy = 142 + 48 = 190 mm.
Luong gian rong trong 16 hinh 5 véi by, = 190:
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Ab, = 2.by.Ahs K _

2
(HS +h5 1+(1+(15{1{btb j

05

2.190.48.0,7

2
(190 +142) 1+(1+0,436 190
252.0,436

Céc 16 hinh tiép theo tir 1 =+ 4 cta hé 16 hinh hop chit nhat - vuéng déu
c6 cach tinh tuong tu nhu trén va két qua tham khao cho & bang (6.5).
Qua trinh tinh todn ngugc hudng can nén kich thudc cua hinh & gia trudce la:
- Khi khong 1at vat cdn: h> =h + Ah; b’ =b - Ab.
- Khi khong 1at vat cdn: h> =b - Ab; b’ =h + Ah.
Hiéu chinh lai kich thuée & gia 1 va gia 2.
Theo s06 liéu tinh todn nguoc hudéng can thi nhan duoc phoi c6 kich thude
285 x 288, khéc v6i phoi da cho ban dau 1a: 285 x 285. Su khac nhau nay phai khac
phuc & lan can 1 va 2.
Dé hiéu chinh lai ta 1ay: Ah, = 50 mm
Véi chiéu cao phoi vao 16 hinh 2 sé 1a:
H, = h, + Ah, =240 + 50 = 290 mm
G6c an 616 hinh 2: o, = 24950'= 0,433rad
Luong gian rong trong 16 hinh 2 véi by, = 240 mm:

Ab, = 2bg.Ahy K _

2
(HZ +h2 1+(1+a2{ btb j

R.(X.z

=7,2 ~7mm

2.240.50.1

2
(290 +240) 1+(1+ 0,433 240
270.0,433

=6,8 ¥ 7Tmm
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Chiéu rong phoi dua vao 16 hinh 2:

B,=b, -Ab, = 242 - 7 = 235 mm.

Bang 6.5. Két qua tinh todn kich thuGc 16 hinh hop chit nhat - vuong tir gid 1

+ 1V clia may can lién tuc 630/450

Lo

o
n C
hinh B | b F |[D¢| D b
= vong/phiit | C.10° K 0 Po | Rad Ah | by | Ab |
IV | 31,76 374 | 150 | 150 | 22050 | 530 | 680 | 24 | 0,419 | 45 | 145|8 |[1,23

Lat thép

A% 26,46 371 | 142 | 195 | 27200

515

657 |25 | 0,436 48 | 190 |7 | 1,29

IV 120,40 368 | 190 | 188 | 35000 | 500 | 690 | 29 | 0,506 | 60 | 184 | 8 | 1,26
Lat thép

I | 15,8 365 | 180 | 250 | 44000 | 510 | 690 | 29 | 0,506 | 60 | 245 |8 | 1,29
II 11,6 362 | 240 | 242 | 57000 | 550 | 790 | 20 | 0,453 | 54 | 240 |7 | 1,18
Lat thép

I 9,2 359 | 235|291 | 68000 | 575|810 |24 | 0,419 |50 |293 |6

o - Géc an cho phép; n - s6 vong quay cua truc can
b - Kich thudc phoi sau méi 1an can (mm).

B - Kich thudc san phdm sau méi lan can (mm).
Ab - Luong gian rong tinh todn cho méi lan can.

Ah - Lugng ép sau moi 1an cdn (mm).

w,: He s6 dan dai tinh todn cho mdi 1an can.
Dy - Dudng kinh 1am viéc trung binh ctia méi
14n cdn (mm).
D, - Buong kinh ban dau cta truc cdn (mm).
F - Dién tich tiét dién phoi cdn (mm?).

C - Hang s6 cén lién tuc.

- Trén gia 1:
Dién tich tié€t dién phoi sau 16 hinh 1

F, =0,98.(h,.b;) = 0,98.(290 x 235) = 66787 mm”.

Hé s6 gian dai & gia 2:
_F 66787 _

M2 =%, 57000

2

1,18.

Dién tich tiét dién phoi truéc khi vao 16 hinh 1:
F, = 0,98.(h,.by) = 0,98.(285 x 285) = 79.600 mm?.

Hé s6 gian dai ¢ gia 1:

Uy

b

" F, 66787

_Fo 79600 _

Puong kinh lam viéc truc can & gia 1:

C, 359.10°

Dg; =

F.n, 66787.

9,2

=582mm
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Puong kinh ban dau cua truc can & gia 1:

Dgy; =Dy +h; =582 +235=50mm..
Luong ép tuyét doi & gia 1:

Ah; =Hy—h; =285-235=50mm.
G6c an 616 hinh 1:

o =24% =0,419rad
Luong gian rong trong 16 hinh 1 véi by, = 287 mm:

Ab, = 2by.Ahy K _

2
(HO +h1 1+(1+a1{;tb j

.0

2.287.50.1

2
(285+235) 1+(1+0,419 _ BT
286.0,419

Cac s0 liéu tinh toan dugc thong ké trong bang (6.6).
Khe hé gitta hai vanh truc cén 18y nhu nhau:
- G nhém tht nhét S = (0,15 + 0,2)h.
- G nhém thtt nhét S = (0,15 + 0,2)h.
Trén day ching ta da xem xét cach thiét k€& 16 hinh cho mdy cén lién tuc doi
vGi hé thong 16 hinh hop chit nhat - vuong va thoi - vuong. Qud trinh thiét k& s
twong tu khi stir dung hé théng 16 hinh 6van - vuong, 6 canh vuong hoic 6van - tron.
Cac hé thong nay duoc st dung rat rong rai trén cdc may cat hinh ¢d trung, ¢d nhod
va mdy cén day thép lién tuc.

=5,2 ~5mm
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Bang 6.6: Kich thudc 16 hinh nhém gid 630 mdy can li

.| Dang | Kich thudc 16

So < . C o

oid 16 hinh Ah | Ab F n D¢ | D c106| M

hinh h b a D, D,
! Phoi | 285 (285|285 | - | - | 79600 - - - - - 24° | 25°30°
Hop (235|290 - (50| 5 | 67400 | 9,2 |582|817| 359 | 1,19

Lat thép

2 | Hop [240|212| - |54| 7 |57000| 11,6 | 550|790 | 362 | 1,18 | 24°50° | 26°30°

3 | Hop |180|250| - | 60| 8 | 44000 | 15,8 | 510|690 | 365 | 1,29 | 28°10° | 28%40°
Lat thép

4 | Hop |190|188| - |60 | 8 [35000 | 20,4 | 500|690 | 368 | 1,26 | 28°20° | 28°30°

5 | Hop |142|195| - |48 | 7 |27200 |26,46 | 515|657 | 371 | 1,29 | 25° |26°30°
Lat thép

6 | Hop [150]150 [ 15045 | 8 [22050 | 31,46 [ 530 | 680 | 374 [ 1,23 | 24° |25°10°
Lat thép

7 | Thoi [156[226] - |56 1217600 | 38,74 [ 555|633 | 377 | 1,25 |25"10° | 26°30°
Lat thép

8 | Vuong | 169 [ 169 | 120 [ 57 | 13 | 14400 | 48,42 | 545 | 630 | 380 | 1,25 | 28%40" | 30’

h - chiéu cao, mm; b - chiéu rong, mm a - canh vudong, mm; Ah - lugng ép, mm; Ab -

lugng gidn rong, mm; F - Dién tich tiét dién, mm’

n - sO vong quay cua truc can, vong/phut; Dy - Buong kinh lam viéc truc can, mm;

D - Buong kinh ban dau, mm

C - hang so6 cén lién tuc C.10% u - hé s6 gian dai;

a - géc an cho phép, do (°);
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Chuong 7
SAN XUAT THEP HINH

7.1. SAN XUAT THEP HINH TREN MAY CAN HINH CO LON
7.1.1. Cac loai san pham thép hinh

Céc loai san pham thép hinh ¢ 16n da s6 duoc san xudt ra trén mdy cdn hinh
c& 16n, con lai mot s6 it duoc san xudt trén may can ray-dam. C4c loai san pham
thép hinh ¢& 16n ciing bao gom cac loai thép ray, thép chit I, chit U, thép chit T, chit
L, thép géc, thép vuong, tron v.v...Céc loai san phadm nay c6 kich thudc tiét dién va
trong lugng theo chiéu dai dugc san xuat trén may can hinh ¢& 16n 650 va 550 trinh
bay trong Bang 7.1:

Bang 7.1: Mot s6 san phdm clia may can hinh ¢& 16n 650 va 550

Loai Kich thudc san phadm

may Thép Thép vuong a Thép Ray Chir Chit I Chit U Thép géc

can tron (mm) ban (kg/m) T (mm)

¢ (mm) (mm) (mm)

650 70+220 | 70x70+220x220 350 24+33 220 |N°16+N°30 | N°16=N°30 | 90x90 +
220x220

550 | 50+150 | 50x50+150x150 | 300 24 150 | N°10+N°20 | N°10+N°20 | 75x75+
150x150

D6i v6i mdy cén hinh 750 va 16n hon thi san pham trén c6 kich thuéc 16n hon.

7.1.2. May can hinh c6 16n

Mady cén hinh ¢& 16n c¢6 duong kinh truc cén tinh tr 500 + 750 mm va c6 khi
16n hon thudng duogc bé tri theo kiéu hang va dugc chia ra 2 nhém: nhém cén tho va
nhém cén tinh.

a/ Nhom gia can tho:

GOm mot gid cdn 2 truc dao chiéu cé dudng kinh truc D = 800 mm dat &
hang thtt nhat va 1 gia can tho 3 truc dat & hang tha 2. Vat liéu ban dau cua may
can c6 khi 1a thoi duc cling c6 khi la phoi. Cac gid can tho c¢6 nhiém vu cén tho cic
dam chir I, U, T va céc loai hinh ¢& 16n khac.

Riéng doi v6i mdy can tho 2 truc ddo chiéu nay c6é von dau tu co ban va téng
chi phi 16n hon so véi gid can tho 3 truc. Gid cén tho dao chiéu nay cho phép thay
déi lugng ép theo so d6 riéng doc lap va cho ta mot kha nang véi lugng €p 16n vi
vay ma s0 lan can dugc giam di.

b/ Nhom gia can tinh:

GoOm 2 gid céan trong d6 ¢6 1 gid cdn 3 truc va mot gid can 2 truc. Gia can 2
truc c6 duong kinh truc 650 mm. Gid cén 2 truc nay ding dé cén tinh lai 14n cu6i
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cung cho san phdm. S& dung gi4 cén tinh 2 truc c6 uu diém: Do ciing viing 16n, diéu
chinh truc nhanh va chinh x4c bao dam chat lugng san pham v.v...

Truc cdn cua gia can tinh 2 truc quay dugc nho mot dong co riéng biét
truyén dong qua truc banh rang chit V va truc khép néi van nang. Gitta gid cén 2
truc va 3 truc nguoi ta dat du phong mot thiét bi truyén dong bang khdp noi van
nang dé khi c6 mot su c6 nao d6 xay ra véi mot truc ndi nao cliia hé thong thi truc
ndi du phong s€ lam viéc. Nhu vay tat ca cac truc can cua 2 gia can d6 van lam viéc
binh thudng bang mot dong co dién khéc.

Doi v6i cac loai may can hinh ¢& 16n néi riéng va can hinh hién dai ngay nay
thi cdc truc cdn c6 s6 vong quay thay déi tuong d6i rong vi ¢6 mot dong co dién c6
kha nang diéu chinh toc do trong mot khoang rong va chinh xdc. Ngoai ra mdy con
c6 mot hé thong dudng con lan chuyén dich phoi hoan toan tu dong c6 may dao lat
phoi, co cau dich chuyén, ban nang thuy luc va cdc co ciu co khi hién dai khdc.

Pa s6 cidc may can hinh c& 16n loai (650 + 750) mm dugc dat trong cac nha
mdy cén thép c6 mdy cdn Ray-Dam c& 16n. Bo tri nhu vay c6 thé san xuat dugc tit
ca cac loai thép hinh ¢ 16n ¢6 kich thuéc khac nhau.

Cac loai may cén hinh hién dai dung dé can cac thép hinh ¢& 16n c6 chan
rong, n6 khac v6i mdy cdn van nang & gia can tinh cudi cung la loai gia can tinh 2
truc.

May cén hinh ¢& 16n thuong dugc bo tri hang, doi khi bo tri theo hinh chit Z
(con goi la ban co). Su phan chia cic loai may cdn hinh ciing phu thudc vao quy uée
clia timg nudc. O Viét Nam thi su phan chia nhu sau: may cén hinh ¢& 16n 500 c6
nghia 1a may can hinh ¢& 16n 4y ¢6 gia can tinh cudi cung la gia 500.

Khi néi gia can 500, thi ta hiéu ring gia cdn ay c¢6 khoang cach tam cua 2
truc banh rang chit V 1a 500 mm, con dudng kinh truc can trong gid 500 c6 kich
thudc tir (500 + 530) mm. Mot may cén hinh ¢& 16n c6 thé ¢6 tir (3 + 7) gid cdn.

7.1.3. Quy trinh cong nghé san xuat thép hinh trén may can hinh co l6n

Cac may can hinh ¢& 16n san xuét ra cac loai thép chit I, U, T, thép duong
ray, thép tron, vudng, géc ¢ 16n va cac loai khac. Quy trinh cong nghé san xuat
cho timg loai thép hinh ¢6 nhiing dic di€ém va quy trinh khiac nhau nhung quy
chung lai déu qua cac budc sau:

® Chon phoi ban dau va lam sach bé mat

May cén hinh c& 16n dung cac loai phoi thoi cia may can pha Bluimin hoac
ciia may can phoi c6 kich thudce tiét dién tir (125 x 125) mm dén (200 x 200) mm.
chiéu dai ctia phoi tir (5 + 6) m va c¢6 trong luong tir (0,6 + 1,8) tan.

Khir khuyét tat va lam sach bé mat cua phoi hoan toan giéng nhu cong viéc
khir khuyét tat va lam sach bé mat ctia phoi cén trong chuong 6. Cong viéc khir
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khuyét tat cua phoi & day c¢6 phan nao don gian hon vi phoi da qua tinh chinh sau
khi cdn phoi, ngoai ra phoi ban dau rat it khi dung 1a loai thoi ddc thuan tuy.

@ Nung phéi truée Khi can:

bay la mot khau vo cung quan trong trong quy trinh cong nghé san xuat thép
hinh. D6i véi cac loai phoi cua thép hinh ¢ 16n thi ch€ do nung va céc yéu cau
chung cua qua trinh nung phoi cling giong nhu khi nung phoi cdn néi chung. Nghia
l1a nung t61 nhiét do can da quy dinh ma phoi khong bi chdy, khong bi qua nhiét
v.v... Kinh nghiém cho thay rang:

- Dai véi céac loai thép cacbon c¢6 ham luong thap (<0,45%) nhu thép CO8 +
C40. Cac loai thép hop kim thap nhu 15Mn, 30Mn2, 15CrMo v.v...thi phoi nung tGi
nhiét do tir (1200 + 1220)°C 1a t6t nhat.

- Céc loai thép cacbon cao nhu C50, C60, C65; cac loai thép hop kim
60CrSi2, 30CrNi3, 35CrMnSiA v.v... thi nhiét do nung ctia phoi 1a (1140 + 1200)°C.

- Céc loai thép C70, C85, CD70, CDS80 v.v...cé nhiét d6 nung phoi tot nhat 1a
(1140 + 1160)°C.

trong c4n hinh c& 16n thi cdc loai san phdm cén déu 1a cdc loai thép cacbon
thuong va thap, cac loai thép hop kim thap cho nén ching ta tién hanh nung phoi
dén nhiét do tir (1200 + 1220)°C 1a t6t nhat va duoc nung trong 10 lién tuc.

® Cong nghé can

Khi nung phoi t6i nhiét do can di quy dinh thi dugc ddy ra khoi 10 va chay
trén duong con lan t6i gia can tho dau tién. Vat can lan lugt qua céc 16 hinh cta gia
cén tho, gid can trude tinh va gia cdn tinh cu6i ciing dé ra san pham. Tuy theo kich
thuGc khdc nhau va cdc loai san phdm khdc nhau ma s6 lan cén ciing khic nhau.
Cac bude cong nghé can cic loai thép chit I, U, T, duong ray, thép tron, vuong v.v...
dugc van tat biéu dién nhu sau:

Phoi || Kiém tra,lamsach || Nung || Cin T

L ) Cua, cat doan — »| Déngky hiéu 47

Thép vudng, tron

thong thuon
v s ome \

Lam o X - ) Nhap
nguoi > Phoi 6ng —— Tinh chinh ——p kho
Thép cacbon cao »| Lam nguoi /
Thép chat lugng tot cham
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Mot diéu can chu y 1a phai két thic cdn ding vao nhiét do da quy dinh dé
chét luong san pham dugc t6t va c6 cdc tinh nang k§ thuat dat yéu cu, cac loai thép
hinh ¢& 16n khong phai nhiét luyén.

Mady can hinh ¢& 16n 650 dugc bd tri 1am 2 hang. Hang thit nhat chi bo tri
mot may can phd 2 truc dao chiéu c¢6 duong kinh truc can = 800 mm. hang thi 2 b
tri 3 gid cdn bao gdm 2 gid cén 3 truc 650 va 1 gid can 2 truc 650.

Gid cén 2 truc 650 1a gia céan tinh, né dugc dat cudi cung trong hang gia can
thit 2 va & gid can nay chi tién hanh mot 1an cén tinh cudi cing ma thoi (xem Hinh
7.1)

Toan bo quy trinh cdn clia mdy cén hinh ¢ 16n 650 & hinh 7.1 dugc tom tat
nhu sau: Phoi c6 tiét dién (125x125) mm dén (200x200) mm dua vao nung & 10
nung lién tuc (4). Phoi dua vao nung c6 thé ¢ trang thdi ngudi hodc ¢ trang thdi
néng, nhiét do ctia phoi khi ra 10 1a (1250 + 1280) °C. Nhiét do can tir (1200 +
1220)°C, khong can phoi & nhiét do < 1150°C.

Phoi chay trén duong con lan di vao gid can pha (6), tai day vat can duoc can
vé6i luong ép tuong doi 16n. Ti€p dén vat can lan lugt di qua 2 gia can 3 truc 650 &
hang gia can thit 2 va gia can tinh 2 truc 650. Tai gia cédn tinh 2 truc ta ti€n hanh
cén v6i luong ép nho nhat khong ddng ké dé luong ép dam bao chinh xédc, bé mat
béng dep v.v...

S6 1an can trén may 650 doi véi cac loai thép chit I, U, T, V tir N°16 + N°30
1a (7 + 13) 14n, tuy theo kich thuéc san phdm ma s6 14n cdn nhiéu hay {t, con cac
loai thép tron, vuong c¢& 16n khac ciing ¢6 s6 1an can tuong tu nhu trén. Nhiét do két
thiic cdn khong dudi 800°C.

San pham sau khi ra khoi gia cén tinh cu6i ciing dugc dua t6i mdy cua nong
(13) dé cua ra timg doan theo kich thuéc da quy dinh tir (6 + 19) m. Sau d6 san
phidm duoc dua t6i san 1am nguoi (17). Khi san phdm nguoi t6i 50°C thi né duoc
dua sang may 13 phang, nan thang ép déu (16).
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Hinh 7.1. Mat bang mdy cén hinh ¢& 16n 650
1. Phoi théi hodc thoi dic; 2. San chita phoi cdn; 3. Mdy ddy phoi vao 10 nung; 4.
Lo nung lién tuc; 5. h6 chida vay sat; 6. Gid can pha 2 truc $800; 7. gian dong co
dién; 8. May cua dia; 9. May cudn, dap ép ph€ liéu; 10. Gia can tho 3 truc; 14.
Mady cua dia; 15. San xép san phdm; 16. Mdy nan thang; 17. San nguoi
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Bang 7.2a. Cac thong so, tinh nang k§ thuat, san pham ctia may can hinh

c0 lon
Kiéu may Truc can S6 gid can | Cong suit dong co Téc do céan
d(mm) L(mm) | Kiéubd trf | clia may Ma luc n(v/phit) (m/s)

Maday can 650, 800 2100 Ngang 4000 0+60+120
kiéu b6 tri 2 650 1700 Ngang 3+4 6200 80+180 6
hang 650 1200 Ngang 1500 100120
Mdy cin 500 630 965 Ngang 3000 300
hién dai b6 tri 530 965 Ngang 2500 300+600 6
lién ti€p nhau 530 965 Ngang 9 1500 300+-600

530 965 Ngang 2500 300600
Mady cén 650 b6 650 1500 Ngang 3150 500
tri 1 hang (kiéu 650 1500 Ngang 3 3150 500 6
ch) 3 gid, 3 truc 650 1500 Ngang 2500 500

Bang 7.2b. Cac tinh nang ky thuat, san ph4m ciia mét s6 may can hinh ¢ 16n

Loai sn phdm Phoi ban dau Nang suét Loai 10 nung
Kich thudc co ban K. thuéc tiét | L (mm) | Tr.lugng | mdy cén S6 10, kich Nang suét
(mm), (kg/m) dién (mm) (kg) (tdn/h) thuée, kiéu 10 | 10 (Tan/h)
Tron:— $220
Det :— 300
Ray:— 24 keg/m 250x250 2500 1230 80 6+29
Thép I, U: N'16:N’300 B N g * 10 lién tye 60
Thép géc: NY9-N20 300x300 6000 4230 150 (5x 16) m
Vuong: (50 x 50) + 125 x 125 5000 120=240 510
(150 x 150) + + 600-+1800 (5x16)m 50
San pham con lai giong | 200 x 200 6000
4 trén
Ray: 11 + 24 kg/m 150 x 150
Gée: N°75+=N°150 200 x 200 2500 800 - Lo budng
Tron:— $150 250 x 250 + + 80
Vuong: 100 x 100 275 x 275 6000 350 - Lo lién tuc
Thép I, U: N°10=N20 | 272 X275
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7.2. MAY CAN HINH CO TRUNG BINH
7.2.1. Nhiing dac diém chung ctia may can hinh ¢ trung binh

Khi nghién citu qud trinh cong nghé can phoi ta thay rang: Mdy céan phoi lién
tuc ¢6 nang sudt rat 16n so véi cic may khac. Do d6 xu hudng hién nay nguoi ta co
gang tim cdch dung mdy can lién tuc d€ cén thép hinh c& trung binh. Mdy can hinh
¢d trung 12 mdy c6 duong kinh truc cén tinh nam trong khoang > 350 va < 500 mm.

Thuc t€ thi ngugc lai cdn lién tuc truyén dong tap thé kho nhan dugc san
phdm c6 hinh dang phic tap. Nhu vay: Khi tao ra mot moi quan hé hop ly giita téc
do quay cua truc va lugng kéo trong mdi 16 hinh (Vi vat cdn bi cang hoac chiing
gilta cac gia can).

San phdm cang c6 hinh déng phic tap thi khé khan dé cang 16n. Su khac
nhau vé dong hoc trong nhitng phan khac nhau cta 16 hinh s€ sinh ra ting sudt. Tri
s0 (ing sudt nay c6 thé vuot qua gii han bén lam phd v& céc t6 chiic cta kim loai
dan dén phé pham va gay ra khuyét tat.

Lugng ép khong dong déu trén toan bo san pham va maoi quan hé khong dam
bao quan hé hop ly giita t6¢c do quay cta truc can va lugng kéo trong moi 16 hinh s&
dén dén 1am sai hinh dang va kich thu6c san pham.

T nhitng nguyén nhan trén, khi can san pham c6 hinh ddng phtc tap ngudi
ta chua dung may can lién tuc. Thuc t€ quy trinh cong nghé c6 hiéu qua nhat la
duing mdy cén bo trf kiéu chit Z (con goi 1a ban cd). Dung mdy nay cén duoc thép
hinh trung binh c¢6 tiét dién phiic tap c6 do chinh xdc cao ding yéu cau ky thuat,
mat khac may moc bo tri hgp 1y co khi hod va tu dong hoa cao.

So séanh v&i mdy cén lién tuc thi mdy can bd tri kiéu chit Z ¢ nhiing vu diém
sau day:

- Vat cén ciing chi cén trong méi 16 hinh di€u kién nay 1am cho thiét bi lam
viéc binh thudng bao dam. San pham t6t, khong sinh ra khuyét tat vi khong c6 hién
tuong kéo cang va chung giita cac gia.

- Do chinh xac vé kich thudc tiét dién va chat lugng bé mat dugc nang cao.
Trén mdy nay c6 thé cdn dugc céc san phdm véi dang sai bé nhat.

- Mbi gid tri c6 thé diéu chinh kich thuéc 16 hinh lugng ép va t6c do quay vi
cdc may truyén dong bang cic dong co riéng ré.

- Nho ¢6 truyén dong riéng 1€ ma c6 thé can dugc trén mdy cdn nay vdi toc
do cao dong thoi st dung hop 1y khoang nhiét do gia cong.

Nhuge diém:

May bo tri kiéu chit Z so v6i mdy cna lién tuc c6 nhuoc diém I6n 1a:

- Thiét bi phu nhiéu, cong kénh (nhu xich méc truc lan ...)

- Dién tich bo tri mdy 16n, s6 luong cédn bd cong nhan ciing nhiéu.

- Thiét bi cling nhiéu hon vi truyén dong riéng 1é. Tat ca nhiing van dé ay
dan dén von dau tu xay dung co ban 16n, lam nang cao cac chi tiéu kinh t€ k¥ thuat.
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Hinh 7.2 cho ta so d6 b tri cdc mdy cdn hinh kiéu chit Z

‘ ‘ - ‘ Thiét bi van
chuyén
Thiét bi van chuyén—1[ ‘ ‘ -
‘ .

Hinh 7.2a. So d6 b6 tri cdc mdy cén hinh kiéu chit Z

e

chuyén

Thiét bi van chuyén

I

Hinh 7.2b- So d6 b6 tri mdy cédn hinh chit Z 3 day bo tri nghiéng.

1 -

Hinh 7.2c. Kiéu chit Z c6 nhém gid cdn tinh bé tri ban co.

S6 gid can tho nhiéu hay it phu thudc vao kich thudc cua thoi dic hoac phoi
ban dau, con sO gid can tinh thi tir 3 - 5 gid né phu thuoc vao kich thudc clia san
pham cén ra. Pudng kinh truc cdn thuong tir (350 + 450) mm. Mot s6 nha may can
cii van con kiéu may can bo tri hang ( mot hang, hai hang).

7.2.2. San pham cua may can hinh ¢ trung

San phdm ctia mdy cdn hinh ¢& trung phu thudc vao nhiéu yéu t6. Mot mdy
khong chi cén ra mot loai san phdm nhat dinh ma cdn ra nhiéu loai khdc nhau.

Trén ciac may cén bo tri theo ki€u ban cd (chit Z) can dugc nhiéu loai san
pham hon khi cdn trén may can hinh b6 tri theo hang. Bang 7.3 cho biét kich thu6c
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va céc thong so k§ thuat ciia cdc loai sdn pham mdy cén hinh c& trung.
Bang 7.3. M4y can hinh trung binh va cac san pham cua chiing
M4y cén Cac kich thudc caa thép hinh (mm)
Tron Vuong Det Géc Chir U Chir I Ray Chir T
¢(mm) a(mm) B(mm) (mm) H(mm) | H(mm) (kg/m) H(mm)
May cén 40 40 x 40 50 x 50 80 100
450 + + 200 + + + <15 <120
125 125x125 120x120 160 160
May can 25 25x 25 45 x 45 50
350 + + 150 + + 100 8 100
90 90 x 90 90 x 90 100

7.2.3. Mat bang bo tri thiét bi va quy trinh cong nghé ciia may can hinh c6
trung binh
Sau khi nghién citu san pham, cich bd tri cia may va mot vai phuong phap
san xuat thép hinh ¢ trung ching ta di vao nghién citu cach bo tri mat bang va quy
trinh cong nghé cta may.
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H.7.3. Mdy can hinh trung binh 350 b6 tri theo hang
1,2, 3,4: Nhém gid cdn tho 450; 5, 6, 7: Nhom gid can gitta 400;
8,9, 10: Gia can 300; 11: Gid can tinh 300; 12: Hop truyén luc;
13: Hop giam tdc; 14: Dong co
Mady cén hinh 350 cén ra cac loai thép tron c6 duong kinh (20 + 75) mm,
thép vuong c6 canh a = (18 x 18) + (65 x 65) mm, thép luc lang c6 duong kinh
ngoai tiép tir (20 + 68) mm, thép ban c6 chiéu rong tir (40 + 120) mm va day tir (5 +
40) mm, thép goc c6 canh (45 x 45) mm dén (90 x 90) mm, thép chit I cao 100 mm
va chit U ¢6 chiéu cao tir (50 + 100) mm. ngoai ra mdy con san xuét nhi€u loai thép
hinh don gian va phuc tap khac.
Phoi cho mdy can hinh 350 c¢6 tiét dién ngang tir (100 x 100) dén (170 x
170) mm, dai 6.000 mm va cé trong lugng tur (450 + 1.350) kg.
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Hién nay trong cdc nha mdy can hién dai con hay dung mdy can hinh c&
trung 300 bo tri lién tuc va mét bang bé tri thiét bi duoc trinh bay trén (Hinh 7. 4):
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H.7.4. Mat bang bé tri thiét bi chia mdy cén hinh lién tuc ¢300
1. 10 nung; 2. Mdy cét; 3. Gid cén truc thﬁng diing; 4. Gid cén truc nam ngang; 5, 6, 8,9, 11, 12,
14, 16 va 18: C4c gid c4n c6 truc nim ngang; 7, 13, 15 va 17: cdc gid c4n c6 truc dat thang ding;
10, 19, 25: May cat bay; 20: Thiét bi van chuyén; 21: Tang cuon thép det; 22: Tang cudn thép
day; 23: Mdy ddy phoi vao 10; 24: san chita phoi; 26: san chita san pham; 27: Cu truc

7.3. MAY CAN HINH CO NHO
7.3.1. Nhimng dac diém khi can hinh ¢6 nho

Mady can hinh ¢& bé 1a cdic may can hinh c6 duong kinh truc cén tir 250 mm
dén < 350 mm. néu duong kinh truc < 250 thi dugc goi 1a may can Mini.
a/ Trong luong va kich thudc thép hinh ¢6 nho
Trong lugng va kich thuéc thép hinh c¢& nhd phu thudc vao ti€t dién cua san
phdm va noi st dung theo yéu cdu ctia k§ thuat. Cac loai san phdm nay dugc cit ra
ting doan va bo lai thanh bé c6 trong lugng khoang (100 + 150) kg. Cac loai day
thép thi cuon thanh tirng bé c¢6 duong kinh cudn bén trong 1a (500 + 700) mm, trong
luong tir (80 + 200) kg. Doi v6i cdc may can day lién tuc thi trong lugng cudn dat
tGi (250 + 350) kg.
Céc loai thép ban (det) dugc cuon thanh tiing b6 ¢6 hinh bau duc dé khong lian
va céu dé dang c6 canh dai tir b = (1200 + 2500) mm. Trong I
luong cuon tir (25 + 125) kg. Chiéu dai téng cong cua thép -
dugc cuon phu thuoc vao kiéu may va kich thuée ciia phoi.
b/ Vat liéu ban dau
Vat liéu ban dau 1a phoi ¢6 kich thudc khdc nhau tuy theo kiéu mdy va kich
thudc clia san pham. Nhing loai phoi thudng gip trén mdy can nay 1a (40 x 40) +
(80 x 80) mm, dai 9 m. Tuy thudc vao 10 nung c6 phoi dai 1.500 mm va tiét dién la
(200 x 200) mm dé cén ra cdc loai san pham I6n va dai hon binh thudng.
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¢/ Nung phoi truée khi can

Do dic diém phoi bé va san pham 1a thép hinh ¢& nho cho nén khi nung phoi
phai nung cao hon nhiét do nung theo quy dinh mét it vi phoi nung ngudi nhanh
hon so véi thép hinh ¢& trung va 16n. Dic biét phai nung cho that déu theo tiét dién
va theo chiéu dai vi khi cdn c6 thé din dén tinh trang khong dién ddy hoic qua dién
ddy 16 hinh gay ra khuyét tat va ph& pham.

d/ Céac yéu cau doéi voi thép hinh ¢6 nho

C6 2 yéu cau co ban:

- C4c san pham cdn thép hinh ¢& nho phai ¢6 dung sai bé nhat, muc dich la
tiét kiém kim loai.

- C4c san pham cédn phai c6 do sai léch giong nhau va nho nhat theo kich
thudc tiét dién trén toan bo chicu dai vat can, di€u dy c6 y nghia rat 16n khi gia cong
cat got kim loai ti€p theo, dac biét 1a thép tron vi né thudng dung dé ché tao bulon,
dinh tan, vit v.v... trén cidc may tu dong. Néu khong dam bao dugc yéu cau trén thi
trude khi dua vao may tién tu dong phai qua budc gia cong so bd. Day thép, néu sai
1éch kich thuée cang bé thi khi kéo nguoi day thép ti€p theo cang it 1an kéo.

Mu6n dat duoc dung sai bé nhit thi két cdu cua mdy dugce phai dugc ga lap
bén viing, 16 hinh truc cén chinh xéc va diéu chinh truc cling phai chinh xac.

Mot s6 thép hinh tron bé dugc san xuat ra dudi dang thép cuodn (day thép).
Néu trong luong cac cudn cang 16n thi nang sudt cang cao. Nang suat thép cudn
cang cao khi toan bo qué trinh cdn déu duoc co khi hod va tu dong hoa véi téc do
can 16n, dam bao su chénh léch giita nhiét do dau va cudi cua vat can 1a nho nhat.

7.3.2. Cac loai may can hinh ¢6 nho

Céc loai mdy can hinh ¢& nho hién dai c6 thé chia 1am 3 nhém chinh sau:

a/ May can hinh

Trén céc loai may cén hinh loai ndy ngudi ta tién hanh cdn cdc loai san phdm
c6 hinh dang don gian va phtc tap & dang thanh hoac cuon.

b/ May can thép ban (thép det)

Cé4c san pham ctia loai mdy cén nay 1a thép ban & dang thanh hodc cudn. Cac
loai mdy can nay thuong dugc chuyén mon hod nhu: mdy chuyén can thép ban lam
nhip 0 to, lam 10 X0, may cén bang thép tirng cudn v.v...

¢/ May can thép day

La nhiing may bo tri hang, may can day thép ban lién tuc va lién tuc chuyén
san xudt day thép c6 duong kinh nhd tir (5 + 9)mm & dang cudn. Bang 7.4 trinh bay
mQy sO tinh nang ctia may can hinh c& bé.
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Bang 7.4. M4y cdn hinh ¢& nho va cdc san phdm cua ching

May cén Cac kich thudc cua thép hinh (mm)
Tron Vuong Det Géce Chit U Chit I Ray Chix T
d(mm) a(mm) B(mm) (mm) H(mm) | H(mm) (kg/m) H(mm)
Méycén | 16 + | 16x 16+ 20x20+ | 50 = 60
300 60 60 x 60 100 60 x 60 65
Miycdn | 8= 8x 8=+ 20 x 20 = 30
250 30 30 x 30 60 40 x 40

7.3.3. Cach bo tri may can hinh c¢6 nho

Hién nay trong can hinh ¢& nho ngudi ta dung nhiéu ki€u may c6 so gid cdn
bo tri lién tuc (goi 1a may can hinh lién tuc) hoac may ban lién tuc bo tri theo hinh
chit Z nghia la gia can tho thi b tri can lién tuc con cac gia can tinh thi b tri hang
hodc ban ¢d. Mdy cdn lién hop ciing dugc st dung nhiéu trong thoi gian gan day dé
can day thép va thép ban hep

Do tinh chat cong nghé va yéu cau cliia san pham nén khong thé hoic khé
ding mdy cén lién tuc c¢6 ciing mot ché do t6c do. Chiing ta cé thé nghién citu t6i
cac dang bo tri may can c& nho ban lién tuc hay lién tuc thuong sau:

a/ May can hinh ¢6 nho ban lién tuc

O Cic may trong nhém gia can tho bo tri lién tuc con nhém gia céan tinh thi
can chu ky hodc cdn vong ¢6 khi t6 hop vong va chu ky (hinh 7.5):

Can lién tuc

li Cén vong
H.7.5. So d6 bo tri cdc gid cdn ban '

lién tuc theo tho - chu ky - vong K_.fJ
_ o R
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® Cic may trong nhém gia can tho duoc bo tri lién tuc, nhom gia can tinh
vira bo tri lién tuc vira bo tri vong (xem Hinh 7.6):

| | | | | | | | |
 DOEEEE - BEE -
Nh(’)ml may Icén til() liéln tuc I Nhém cén tinh lién tuc lI )
__B

Nhém cén tinh bé tri vong l; )

H.7.6. So d6 bo tri cdc gid can ban
lién tuc theo kiéu gid can tho lién l'

tuc, gid cén tinh lién tuc - vong

Chu y:

- Cac gia can dau (6 nhom gia can tho) trong mdy cdn ban lién tuc c6 nhiém
vu giam kich thu6c ti€t dién ctia phoi ma khong c6 su thay déi hinh ddng. Vi vay
cac mdy nay bo tri lién tuc va dugc truyén dong chung.

- cdc mdy nay déu can phoi c6 tiét dién (45 x 45) + (75 x 75) mm véi chiéu
dai 9 + 12 m. Vi trén nhém cén tinh ¢6 thao tac bang tay cho nén thao tdc bang tay
cho nén t6¢c do can trén cac gia cudi cung khong vuot qua (8 + 15) mm/s. Chinh day
12 nhuoc diém clia mdy cdn ban lién tuc, dic biét 1a khi c4n san pham thép hinh c&
nho lam cho nang sudt giam. & nhiing gia can tinh cudi cung ngudi ta ding mang
vong dan vat can an vao truc thay sic nguoi.

- Vi nhiét do & dau va cudi vat can c6 su chénh léch kha 16n cho nén dan dén
kich thudc tiét dién theo chiéu dai s&€ khdc nhau, dung sai s&€ khdc nhau theo tiét
dién vi kim loai co do nhiét khac nhau. Vat cén cang 16n, cang dai thi thoi gian naim
trén nén xudng cang lau do d6 dung sai theo tiét dién cang khac nhau.

Hinh 7.7. 12 mot kiéu b6 tri hop 1y clia may cén hinh ban lién tuc:
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Nhém may can tho lién tuc

1. M4y ddy phoi vao 10
2. M4y day phoi ra 1o
3. L0 nung; 4. M4y cit
5. San lam nguoi

H.7.7. So d6 b6 tri cdc gid can ban
lién tuc theo kiéu gid can tho lién

tuc, gid cén tinh vong - lién tuc . o I 1
Nhoém can tinh lién tuc
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- Pé khic phuc nhugc di€ém do, ngudi ta bo tri trén mdy ban lién tuc nhém
can vong va nhom céan tinh & sau nhém cén thd. Nhitng mdy can nay thi nhém gia
can tinh lién tuc chi cén ra nhitng san pham thép hinh don gian ma thoi. Nhitng san
pham thép hinh phic tap phai cdn 6 nhém can vong.

Ngoai ra mdy c6 thé bo tri theo bac thang & nhém gid cdn tinh, may nay
dung dé can thép tron c6 dudng kinh ¢ = 6 + 35 mm:

4]]]"»%) o

Nhém may cén tho lién tuc

l. \
H.7.8. S0 d6 b tri céc gid cén bén )
lién tuc theo kiéu gid can tho lién

tuc, gi4 cén tinh bac thang L li San 1am nguoi

b/ May can hinh lién tuc

Cac mdy can hinh ¢ nho lién tuc thuong bo tri cic gid can nhu sau: ngoai

céc gi4 cdn c6 truc cdn bo tri ndim ngang ra con c6 nhitng gia cén ding dé ép kim
loai & 2 bén cho ding kich thude vi khi can vat can khong duoc lat tro.

Q O
3

|

1 2 3 4 5 6 7 8 9 10 11 12 13

H.7.9. So d6 bo tri cdc gid can cua mdy céan hinh lién tuc

Theo so do 7.9 thi c6 13 gid can: 3 gid can (8, 10, 12) ¢6 truc b6 tri thiang
ding, con céc gid khac ¢6 truc bd tri nam ngang.

Trir 5 gia can (2 + 6) duoc truyén dong chung con cic gid khac déu dugc
truyén dong riéng biét dé diéu chinh t6c do quay duoc dé dang. M4y cdn nay chu
yéu can cdac loai thép tron tir ¢ (13 + 18) mm, thép ban c6 chiéu rong (50 + 127)
mm. T6c do 16n nhat cta vat khi n6 di ra khoi gia can cudi cung 1a 9 m/s, 10 m/s,
20 m/s, loai mdy hién dai toc do c6 thé dat dén v = 50 m/s. Qu4 trinh cén tir ddu dén
két thic hoan toan ty dong hod. Khoang cach gilra cac gia can trong mdy can lién
tuc phu thudc chu yéu vao thao tac cta qua trinh cong nghé va khi stra chita.
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Trong mdy cén lién tuc luon cé cic gid cén c6 truc dugc bo tri thang diing dé
ép 2 bén kim loai. Vi vat can khong 14t tr& duogc khi can trong may can cé gia bo tri
theo hang va c6 truc thiang ding nén mot lan chi cdn dugc mot vat cdn ma thoi (may
c6 truc can ngang thi c6 thé cdn nhiéu vat cing mot lic theo nhitng 16 hinh khac
nhau).

Vat can tr gid nay sang gid khac hoan toan tu dong. Toc do can dat cao nén
nang sudt tang cao hon (20 + 30)% so v6i may ban lién tuc, & may can day lién tuc
hién dai toc do can dat t6i (40 + 45) mm /s hoac tGi > 60 m/s.

Uu diém ctia mdy can lién tuc:

- Nang sudt cao
- Thao tac nhe nhang, hoan toan tu dong hoa
- S6 lugng can bo va cong nhan it

Nhuoc diém clia may cén lién tuc:

- Khé diéu chinh va g4 lap, nhat 1a diéu chinh t6¢ do cho phit hop.
- Thoi gian diéu chinh lau, phé& phdm nhiéu.
- Vén dau tu 16n.

Dé khic phuc viéc kho diéu chinh téc do cdn clua cac gid, ngudi ta bo tri
truyén dong riéng 1€ cho timg gia dé c6 thé diéu chinh t6¢c do can cho phu hop.

Do nhitng nhugc diém clia cic mdy can hinh lién tuc c& nho nén né chi st
dung khi gi6i han vé kich thu6c san pham hep 1a kinh t€ nhat. Nghia 1a dang khi
can it loai san phdm va san pham 6n dinh. Vi khi d6 thdi gian thay truc cén, ga lap
truc, diéu chinh Ia rat it.

Qua phan tich trén nguoi ta di dé€n két luan may can ban lién tuc hoac bo tri
ki€u chit Z 1a thich hop d6i vdi can thép hinh & Viét Nam. Boi vi ¢ diéu kién & nudc
ta nhu cdu vé cdc chling loai thép thi nhiéu nhung s6 lugng lai khong 16n 1am, trinh
do co khi hoa va tu dong hoa con thdp, san lugng lai khong cao cho nén ching ta
dung mdy ban lién tuc la tot nhat vi ching vira can duoc thép hgp kim vira can duoc
thép thuong.

Dai vé6i cac nude tién tién nhu My, Nhat, Nga, Dic v.v... thi dung nhiéu may
can hinh lién tuc vi cho nang suat rat cao. Viét Nam trong tuong lai cling s€ ti€n dén
viéc st dung cdc day chuyén cdn lién tuc trong cong nghiép san xuét thép.

¢/ May can hinh ¢ nho bé tri kiéu ban co (chir Z)

Mady can hinh ¢& nho bo tri kiéu ban co (chit Z) dung dé cdn cédc loai thép
hinh ¢ nho, theo so d6 nay thi can thép tron $20 mm la nang suét nhat.

So d6 7.10 gobm 10 gid can bd tri theo hinh chit Z. Gia dau tién c6 duong
kinh truc 1la 400 mm, gia ti€p theo cé duong kinh truc tir (340 + 375) mm, cac gia
con lai ¢6 duong kinh truc 1a (315 + 335) mm. Day thd nhat c¢6 6 gid can, khoang
cach gifra cac gid la: 9,5 m; 18,3 m; 1,5 m; 30 m; 1,5 m; 46,5 m; 57 m.

T'ruong Pai hoc Bach khoa Pa nang - 2005



Gido trinh: Cong nghé cdn va thiét ké' I hinh truc can

175

11

?

PN E%
8 7
L

EN|

=§

9

I
%
-
8

10

H.7.10.So d6 mdy cén hinh ¢& nho bo tri kiéu chit Z (ban co)

__——
K]
-
B

Hai cap gia 3, 4 va 5, 6 can vat can trén cing mot lic, & cac gid can khac chi

c6 mot vat can duoc can trén ting gid, khong ¢6 cung 1 vat can ¢ cung mot thoi

diém ndm trén 2 gid nhu 3,4 va 5, 6.

V6i mdy nay c6 thé can duoc cdc san pham sau:
- Thép tron ¢ 20 + 28 mm.
- Thép vuong canh a = (20 + 25) mm

- thép gbc canh (35 +45) mm

- Thép luc lang (36 x 28)

- Thép det (50 x 6) +~ (40 x 12)

Céc thong so k¥ thuat chinh cia may can hinh c¢6 nho dugc bo tri theo hinh

chit Z dugc trinh bay trong bang 7.5:

Bang 7.5: Cac thong s6 k¥ thuat ciia may can thép hinh ¢ nho theo hinh z

Tén Gial 2 3 4 5 6 7 8 9 10
¢ truc max (mm) | 360 | 405 | 375 405 375 | 375 | 378 |335 |335 |335
& truc max (mm) | 320 | 360 | 330 350 340 | 340 | 340 | 315 [315 |315
<6 vong/ohiit 508 | 658|645 |783 |984/ |131/ | 149/ | 185/ | 200/ | 250/
&b 129 156 | 196| 263 | 298| 367| 400| 500
Cong sudt dong
co (KW) 550 | 550 1100 | (chung) | 1840 | chung | chung | 1250 | chung | chung
Ty s6 truyén 6,28 | 537 | 4,65 3,83 3,05 228 |[204 1,09 | 1,0 1,0

Quy trinh c6ng nghé cua may can nay nhu sau: Vat can di tir gid nay dén gia
kia bang hé truc lan, vat can di tir day nay san diy khdc ciing bang hé truc lan b tri
nghiéng. PO dai cua cac hé thong truc lan la 36,7 m va 42 m, sau khi ra khoi gia

can thtr 10 vat can theo truc lan t6i san lam ngudi 2 phia.
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7.3.4. Nung phoi trudéc khi can

Nhu ta da biét nhiét do nung khi can thép hinh c& nho phai cao hon nhiét do
quy dinh mot it vi phoi nho, ngudi nhanh. Ngoai ra phai nung déu dé tranh phé&
phdm v.v... Phoi ¢6 kich thudc tiét dién (40 x 40) + (75 x 75) +(100 x 100) dai tir (9
+12) m dugc nung trong cac 10 lién tuc c6 chiéu dai 10 t6i 15 m. Lo dot bang khi 10
coc va 10 cao ¢6 nang sudt toa nhiét 1a 1500 Kcal/m®. Nang suat 10 nung dat tir 100
+200 tan/h tuy thudc vao loai 10 va cach b tri sap xép cua 10.

Thép c6 mac khac nhau thi c6 ché do nung khiac nhau. Khi chon nhiét do
nung tru6e khi cdn cin phai chd y t6i yéu cu clia nhiét do két thiic cdn dé giam bét
phé pham, khuyét tat va dat nang sudt cao.

7.4. MAY CAN THEP DAY

Thép tron c6 duodng kinh tr 5 + 9 mm dugc cin trén mdy can day hién dai.
Sén pham thép tron nay ta goi chung 1a day thép.

D€ cén cdc loai day thép nay ngudi ta dung 3 loai mdy chinh:

- Loai may b tri hang

- loai mdy ban lién tuc

- Loai may lién tuc

Khi chon mdy cén day thép ta dua vdo quy trinh cong nghé va biéu do cén,
chuong trinh 1am viéc clia mdy, dua vao su san xudt san pham d6 co rong rai va s
luong san pham c6 nhiéu khong.

Mady can day hién dai 1a mdy cdn ban lién tuc va lién tuc dugc st dung nhiéu
0 cdc nudc phat trién v6i cdc thiét bi can lién tuc va chiing chiém ty 1¢ 16n tir 70 +
85%. Toc d6 can dat téi 60 m/s.

Trén hinh 7.11 trinh bay cach bd tri mat bang clia may cdn day lién tuc

Can mét hic
- o hai day
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H.7.11. May can day lién tuc 250
1. San chia phoi cdn; 2. san chita phé phdm; 3. Mdy ddy phoi vao 10; 4. Lo nung lién tuc; 5. Mdy cit
bang Itra; 6. My ddy phoi ra 10; 7. Mdy han néi dau; 8. Lo nung cam tng; 9. May cat dau; Nhém gid
cén tho 450; 11. May cét doan; 12. Nhém gid can 300; 13. Phan nhanh can day; 14. Nhém gia cdn 250;
15. nhém gi4 cdn tinh 250; 16. Tang cudn day; 17. May van chuyén; 18. san van chuyén; 19. Mdéc lat
bang tai; 20. M4y d& thdo thép cuon; 21. Xe van chuyén.
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Trén Hinh 7.11 cho ta thdy cdch bd tri mat bang ctia may can day lién tuc
van nang 250: Vat liéu ban dau dung cho mdy can day thép lién tuc hai nhanh la
thép vuong c6 tiét dién 60 x 60 mm, dai 12 m va nang khoang 330 kg. Phoi duoc
nung trong 10 nung lién tuc c6 ddy nghiéng dai khoang 15 m. Nang suat 10 dat t6i
100 tan/gid. Phoi can dugc dua vao 10 nhd mdy ddy phoi 3, sau khi nung dat t6i
nhiét do can va ra khoi 10 nhd may thdo phoi 6, cic phoi can dugc noi lai véi nhau
nhd may han ti€p ddu réi di vao 10 nung cam ting 8 dé gia nhiét, trudc khi vao nhém
can tho phoi can dugc cit mat diu bang mdy cat ddu 9 dé loai bo cdc khuyét tat.

Phoi cén di vao nhém cdn tho 10 v6i 9 gid can 450, sau khi cat doan vat can
ti€p tuc di vao nhém cdn trung gian thit nhat 12 gom 4 gia can 300, ti€p dén vat can
duogc phan thanh 2 nhdnh dé di vao 2 nhém can trung gian 14 vé6i 4 gia can 250 moi
nhanh. sau khi ra khéi nhém cén trung gian thi hai cdc vat cdn & moi nhanh lai
phan ra 2 hang d€ qua nhém cén tinh 15.

Mady c6 4 hang gia can tinh, m6i hang c6 4 gia can dugc bo tri xen k& 2 giad
c6 truc thang ding va 2 gi c6 truc nim ngang va cudi cling 12 1 gid ¢6 truc dugc bo
tri nam ngang. Nhu vay méi hang gid cén tinh duogc b tri 5 gid can c¢6 dudng kinh
truc bang nhau 12 ¢$250 va thuc hién cédn tinh 2 day ciing mot lic. Mdi mot hang cta
nhém can tinh chi cdn dugc mot day thép. Toc do can 16n nhat doi véi day thép cé
duong kinh (5 + 6) mm & nhiing gia can sau cung dat téi 40 m/s.

Ra khoi gia cdn cudi cing san pham dugc tang cudn day 16 cudn thanh ting
b6 (trong lugng ciia mbéi bé khoang 80 + 330 kg) rdi dugc van chuyén ra san lam
ngudi nho san 18 va xe van chuyén 21.

Trong nhom cén tinh c6 su bo tri xen ké cdc gid cdn c6 truc ndm ngang va
thang ditng dé ddm bao chat luong vat cdn tot, an toan khi may cén véi toc do 16n
va dam bao cho day thép dugc thang trong khi cdn ngay ca khi co cdu din huéng bi
nghiéng.

Thép duoc can trong cdc mdy cén day lién tuc ¢6 nhiéu mac khiac nhau c6
ham luong cacbon (0,03 + 0,8)%. Nang suat trung binh cua may nay tr (32 + 37,2)
tan/gio hoac cao hon tuy thuoc vao duong kinh cua day thép.

So d6 can thép tron trén may can hinh trung binh va nho duoc thé hién qua
hinh sau:
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7.5. THIET KE LO HINH CHO CAN THEP GOC

7.5.1. Khai niém so do can thép goc

Dé can dugc thép goc thi cong viéc thiét k& 16 hinh 1a quan trong. Viéc thiét
k€ 16 hinh dua vao ki€u mdy, kich thu6c phoi ban ddu va nhitng nguyén tic chung
v€ cau tao 16 hinh 6 nhém gia cén tho, can trung gian va can tinh.

Phéi
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Hinh 7.12: So d6 nguyén ly thiét k& 16 hinh.
a. Can thép goc khong can; b. Can thép goéc can
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H.7.14. So do thiét k€& 16 hinh cén thép goc vdi s6 lugng 16 hinh t6i thiéu, két hop vé6i he
16 hinh van nang & gid can trung gian va tho.

Thép gbc N°3,5 + 4,5; a. Thép géc N’5(50x50x5); b. Thép géc N°4(40x40x4).
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H.7.15. So d6 thiét k& 16 hinh cdn thép gbc trén may cén lién tuc
theo hé 16 hinh hd. Céc gid can X, XII, XIV truc ding
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H.7.16. So d6 thiét k€ 16 hinh can thép goc N?3,5(35x35x4) va N°4(40x40x4)
trén may cén lién tuc theo hé 16 hinh hd. Cac gia X, XII, XIV truc ding
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So d6 nguyén ly (hinh 7.12) hién nay dugc st dung rong rai. Cac 16 hinh
dinh hinh déu 12 nhitng 16 hinh kin va ¢6 s6 lugng 16 hinh t6i thi€u. S6 Iugng 16 hinh
kin phu thudc vao kich thuGc san pham (s6 hiéu ctia thép géc theo TCVN), vao tinh
nang va vao may can.

O so d6 thiét ké (hinh 7.12) chi ¢6 4 16 dinh hinh. O cdc nhém gia tho va
trung gian thi 16 hinh ¢6 cdu tao van nang va thuc t€ véi cach thiét k€ nay hién nay
duoc tng dung rong rai (hinh 7.14).

Theo so do (hinh 7.14) chi ¢6 4 16 dinh hinh va c6 thé can dugc thép gbc
nhiéu loai kich thuGc khdc nhau nho tinh chat van nang & cdc nhém gid can trung
gian va tho. Mot s6 tac gia nhu: Conoblox, Xindin... thi thiét k&€ can theo mot so do
cén trong 16 hinh hd, thi viéc ga lap truc sé€ thuan tién, don gian, nang cao dugc
nang suat ciia mdy, dé dang tu dong hoa dong thoi nang cao dugc do bén ranh truc,
c6 nghia la cho phép tang chiéu day 16p bién cting (nhiét luyén) cla truc cén. Trén
co s cdc s6 liéu thuc t&€ ngudi ta ti€n hanh thiét k& 16 hinh dé cén thép goc trén may
can hinh c& nho 250 tr phoi vuong 60 x 60mm.

Trén cac may can hinh ¢& nhd bo tri lién tuc c6 cac gia tri tuc ding xen ké
thi so do thiét k€ 16 hinh c¢6 thé tham khao trén hinh 7.15 va 7.16.

Tu hinh 7.15 va 7.16 c6 thé thdy véi mot kich thudc cua thép gbc can can
tuong tng c6 mot kich thude phoi duge can trén cdc nhom cén trung gian, gid can
tho theo hé thong 16 hinh van nang.

7.5.2. Hinh dang, két cau 16 hinh tinh khi can thép goc

Nhiém vu cta 16 hinh tinh la
thuc hién nén thang canh truéc khi hinh
thanh géc vuong & dinh, dong thoi ép
chiéu day canh (hinh 7.17). Chiéu rong
cta 16 hinh tinh (& hinh chi€u nam

ngang) ldy bang hoac 16n hon chiéu

rong cua phoi dua vao 16 hinh tinh dé

tranh hién tugng tép canh. D6i véi 16
hinh tinh khi tao bién dang ranh cua truc

Hinh 7.17. So d6 bién dang trong 16 hinh
tinh khi can thép géc

trén phai chi y dén bé mat (chiéu day)
16p bién trang (truc gang).

Tranh 16 hinh bi mon sau vao 16p gang xdm tao nén do nham trén bé mat san
phdm. V& céu tao 16 hinh tinh thi c¢6 thé c6 hai loai: 16 hinh tinh vé6i han ch€ gian
rong va 16 hinh tinh ¢6 gian rong tu do (hinh 7.18).

V6i 16 hinh tinh han ch€ gidn rong thi dau canh duoc gia cong tot do d6 dam
bao kich thudéc ban kinh ddu canh. Song né dé tao bavia, khi di€u kién cong nghé
cén khong 6n dinh (nhét do, trang thai bé mat truc, hé s6 ma st ...).

Hién nay, nguoi ta thudng thiét k& 16 hinh tinh c6 gian rong tu do. Uu diém
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ctia n6 1a c6 thé can mot so loai san pham. Khi diéu kién cong nghé cén thay doi,
né chi 1am thay déi doi chit it nhiéu chiéu day canh ma khong tao ra bavia, song
ban kinh dau canh khong dam bao tot.

a) b)
Hinh 7.18: C4u tao 16 hinh tinh khi cdn thép géc
a. ¢6 han ch€ gian rong; b. c¢6 gian rong tu do
Thiét k€ 16 hinh tinh phai xét kha nang co khi nguoi & dinh va kha nang dé
nan trén mdy nan. Vi khi co, dinh cta thép géc c6 thé bi thay d6i va sai léch. Cau
tao 16 hinh c6 xét hai yéu t6 trén cho & hinh 7.19. C4c thong s6 trén hinh 7.19 ¢6
thé tham khao nhu sau:
a=(01+0,15)
Dai véi 16 hinh tinh:
h’=0,25 + 0,3 mm.
Dai véi 16 hinh trung gian:

h’=2 + 5 mm.
Ban kinh cong R4,
(1 — a)2 +0,25 H.7.19. C4u tao 16 hinh tinh c6 xét dén kha niang
Rvﬁng = > (7.1) co khi nguoi & dinh va nan thang trén may nan.

Su sdp x€p vi tri 16 hinh tinh trén truc can d6i véi thép gbc can thi chi can
canh clia mdi mot bén 1am véi dudng thang ding mot géc 45° 1a da (khong cé luc
chiéu truc).

Dai véi thép gbc khong can (thép L) thi vi tri 16 hinh tinh ¢6 hai cdch bd tri:
c6 luc chiéu truc va khong c6 luc chiéu truc.

- Trudng hop c6 luc chiéu truc p, va p,:

Puodng phan gidc clia dinh géc vuong vuong géc v6i dudng thang nim ngang
di qua dinh géc vuong (hinh 7.20a), vi vay phai c6 dinh chiéu truc can than trén co
s két cdu lap ghép hai truc can.

- Truong hop dé tranh luc chiéu truc (p, = p,):

Duong phan gidc clia dinh géc tao véi duong thang diing mot géc nhat dinh
(hinh 7.20b). Truong hop nay dugc ting dung nhiéu trong thuc té.

T'ruong Pai hoc Bach khoa Pa nang - 2005



Gido trinh: Cong nghé cdn va thiét ké' I hinh truc can 186

H.7.20. Hai vi tri 16 hinh tinh trén truc cén khi can thép géc khong can (thép L).
a. C6 luc chiéu truc (p, #p,); b. khong c6 luc chiéu truc (p, = p,)

7.5.3 Su gian rong trong 16 hinh dinh hinh khi can thép géc

Tuong tu nhu can thép det, trong cdc 16 hinh dinh hinh su gian rong cha yéu la do
luong ép A h tao ra va ta ¢6 thé xdc dinh theo biéu thiic:
Ab = 0,2Ah (7.2)
Chiéu dai ctia canh qua mdi 1an cén (theo huéng cédn) sé chinh l1a chiéu dai cta
canh trudc khi can dugc cong thém 1/2 Ab tinh duoc (c6 thé 14y theo dudng trung binh clia
mat trén, dudi ctia canh).

Céc nghién cttu ctia nhiéu tdc gia (Trecomarep; Merekin ...) cho thdy lugng gian
rong ty 1& véi chiéu dai cta canh, ¢ nghia 1a lugng gian rong trén mdi mot canh khac nhau
(khi can thép gbéc khong can).

O céc 16 trung gian ta c6:

Ab A
Véi canh I6n: 4 — b (7.3a)
1, 1, +1y
Ab A
Véi canh 16n: b__Ab (7.3b)
l, L,+1,
Trong do6:

Ab -Téng luong gidn rong c6 trén hai canh. Ab, - Luong gian rong & canh 16n.
Ab, - Lugng gidn rong & canh nho. 1 1, - Chi€u dai canh 16n va nho.
Trong thuc t€ ta thay luong gidn rong tinh tir 16 hinh dau tién dén 16 hinh cuéi (theo
hudng cén) c6 gia tri 16n hon lugng gidn rong tinh theo lugng ép, bdi vi trong céc 16 hinh
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dinh hinh ¢6 su bién dang ngoai ving ti€p xuc rat 16n nhat 1a céc 16 hinh dau tién, phoi bi
u6n cong. Khi su uén cong khong dang ké (& mot s6 16 hinh trung gian) thi &nh hudng cia
luong gidn rong phu c6 thé bd qua. Riéng d6i vé6i 16 dinh hinh ddu va 16 dinh hinh tinh thi
luong gidn rong do uén cong canh 1a dang ké va khong thé bd qua. Tuy nhién cho dén nay
van chua c6 phuong phép nao ddy du dé xdc dinh lugng gidn rong do bién dang ngoai viing
ti€p xuc tao ra. Theo nghién cttu cia Merekin thi vé6i 16 dinh hinh dau tién 16 hinh truéc
tinh va 16 dinh hinh tinh c6 thé tinh theo biéu thiic:

Ab,,, = 0.01(1, +1,) (7.4)
Nhu vay tong luong gidn rong trén mot canh 1a:
Ah
Aba = Abb = 7 + 0,011
=1 =1,
1
Véi thép géc can: Ab, = Ab—2—+0,011,
I, +1;
1
Vé6i thép gbc khong can: Aby, = Ab 1 bl + 0,011, (7.5)
aTlp

Luong gian rong tinh theo biéu thic (7.4) va (7.5) ¢6 thé tinh theo do dai dudng
trung binh cia mdi canh.
Theo dac diém bién dang trong céc 16 hinh dinh hinh nhu da néu trén, thi tri s6
gidn rong Ab & ca hai canh vuong c6 thé x4c dinh theo biéu thiic:

2b,,.AhK

_ brp )’
(H h)1+(1+a)(R J

[0

Ab =

0 day:
Ky, =k’ K7
k’=0,7+0,8;
k: Hé s0 xét dén gian rong do uon cong canh.
b.p: Chiéu dai canh tinh theo dudng trung binh (d6i v6i géc can: by = 2I;
doi v6i goc khong can: byg=1, + 1,).
Tri s6 cua k’ va k>’ ¢6 thé tham khao trong bang 7.6.

Bang 7.6. Tri s6 k(1 va k(I

Lﬁggggggﬁo ¢ (do) k’ Kk’ Kk Ghi chu
I 180 0,7 1 0,7 ¢ la goc & dinh
11 130+140 0,7 1,5 1,05 giam tir 130°
1 110+115 0,7 1,7 1,2 dén 90°
1Y% 95+100 0,75 1,9 1,4
\Y% 90 0,75 2 1,5
90 1 2 2

7.5.4. Hé s6 bién dang va cac thong so lién quan dén cau tao 16 hinh

a/ Po nghiéng dau canh cuta 16 hinh

Ik 7791 DA rahitAnmaea 328397 ~anth



Gido trinh: Cong nghé cdn va thiét ké' I hinh truc can 188

Do nghiéng nay c6 tac dung kep chat
phoi can va gia cong dau canh. Tuy theo do
day canh ma do nghiéng c6 thé chon (10-
15)%. Chiéu day canh cang 16n thi do nghiéng
cang 16n (hinh 7.21).

b/ Hé s6 bién dang theo chiéu day canh
Khi thiét k€ 16 hinh can thép goc thi hé so bién dang theo chiéu day canh 1 = E

phan 16n duoc chon theo s6 liéu thuc t€ tir d6 hinh thanh mot d6 thi dé tham khao. (H:
chiéu day canh truéc khi vao 16 hinh; h: chiéu day canh sau khi can).

n

1,6 7

7
<

7\
<

Hé s6 bién dang n=H/h

1,3
. N
1,1
veil ¥ I 5 3 6 thép

_ 5
goc ¢o kich thuée cang nho thi hé s6 bléﬂl@%nlgu%ﬂ%% l8nsAR game 16n, duong nhién
phéi ddm bao phu hop véi cong sudt dong co va do ben truc ciing nhu 1a géc an cho phép.
Hinh 7.22: D0 thi tham khao hé s6 bién dang chi¢u day canh theo géc
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¢/ Pao khe ho cua 16 hinh

10%

Nham dam bibich di2B:ce6udan 86 dha khethotieongelo dininh ciing véi thiét ké
ban kinh luon, phai diodkie dadahanhrd¢aiaia; hiale gifize hah thikbérhd ndm 6 phia trén
r;: ban kinh lugn diu trén cughenhh? 233 (0,35+0,4)h; h: chiéu day canh
d/ Bo tri 16 hinh thép goc trén truc can

Dé b6 trf 16 hinh truéc hét phai tim dudng trung tuyén ctia 16 hinh (xem chuong 5).
bit duong trung tuyén 16 hinh trung véi dudng can (néu cén c6 dp luc phai tim dudng cén).

d/ Cau tao cua 16 hinh uén canh (canh mé)
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Trong nhiéu phuong phdp thiét k€& 16 hinh cdn thép géc: cén theo canh théng, can
theo canh md, cdn ¢6 gidn rong tu do v.v... thi phuong phép thiét k€ theo kiéu uén canh
(c4n theo canh m&) duoc ting dung phd bién nhat. Dudi day ching ta tim hiéu ciu tao clia
16 hinh m& (hinh 7.24).

Thiét k€& 16 hinh canh md&

(hinh 7.24) phai bat dau tir 16 hinh X P

D o
trude tinh (nguoc huéng cén). :
b’: chiéu dai doan canh thang in
R: ban kinh uén canh. I Ly
H: chiéu sau cta ranh trén truc \V;\
(+:3
(7

can trén. N
B: chiéu rong cta 16 hinh (hinh : &
chiéu bang cdc 16 hinh). i 1-b ! x
X: khoang cach tir dinh géc dén g
duong thang qua tam ving tron c6 < '
ban kinh m& R.

Ao}
-
i}

{ B=2x

I G

Tl cdu tao cia mot 16 hinh ) M =l ) o
u6n canh trudc tinh, ta thay: néu b’ canE1Bf %‘gll% ﬁfﬁﬁﬁﬁbﬁ%‘f 5&%‘%“1&%%% 88h&H&hing
canh. Ban kinh R cang 16n, do uén cong cang ngHE OB AR Y4t Wdhg bé mat san
phidm (khong Xué&'lﬁ%ﬁ‘g %:ﬁfﬂh{i;cmf’u dai canh.
H cang nh, do bén truc cang bio dam do B Rt RihhgR O difkhong can 16n. B
= 2X, trong d6 X la khoang cdch tir dinh 16 hinh dBARAHBAH A FWSARR-chiéu rong B
va tri s6 X phai lua chon sao cho bao dam dua phoi vao 16 hinh tinh thuén 1gi, nghia la
chiéu rong cta 16 hinh tinh phai 16n hon chiéu rong ctia phoi dua vao 16 hinh. Nhu vay céc
kich thuGc ndi trén déu c6 moi lién hé véi nhau vé mat hinh hoc.
o, - gbc giita canh 16 hinh va dudng ngang: oo = 90° - 0,5¢ (7.6)
¢ - géc & dinh cta 16 hinh (hinh 7.24)

1-b'
l1-b’=R.a(rad) vy R=—-— (7.7)
0,01750.(d0)

X =b’.cosa + Rsina = 0,5B. (7.8)

H =b’.sina. +R(1-cosat) (7.9)
Tu biéu thic trén suy ra:
X ' Hsi
R=_X _ b, x o Hsine 4 (7.10)
sino.  tgo l-cosa

Néu nhu ¢ = 90° (v6i 16 hinh trudc tinh phai ¢6 géc & dinh phai 1a 90° thi & 16 hinh
tinh m&i dam bao géc & dinh 90°) thi ¢6 gia tri:
a=90"-0,5¢ =90" - 45° = 45°
Tur cdc biéu thic trén ta c¢6 cdc gia tri sau:
R=1275(1-b")
X =0,707b’ + 0,707R = 0,5B
H=0,707b’ + 0,293
R=1414X-b’
X=2414H-V
Cic cong trinh nghién cttu clia nhiéu tac gia vé thiét k& k& 16 hinh truéc tinh dé can
thép géc da dua ra cach chon céac thong so thiét k& nhu sau:
Véi thép gbc can:
H=(04+0,5)
R = (0,8 + 0,95)] = const
Vi thép géc khong can:
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H=(04+ 0,45)%

R,=(1 +1,1)], = const
R, =(0,7 + 0,8)], = const

b’ =(0,2 +0,6)1
1 - chiéu dai canh tinh theo dudng trung binh.
2 - b,
Tt cdc bi€u thiic trén ta c6 ty so: T =0,2+0,6

!
Trén co s& cla ty sO Kl ta ¢4 cdc mdi quan hé véi cac thong s6 khac cua 16 hinh

trude tinh cho trong bang 7.7:

Bang 7.7: Gi4 tri mot thong s6 cua 16 hinh trudc tinh khi o = 45°

-l R H,_; Xn-1 Bn_i
1n—l ln—l ln—l 1n—l ln—l

0,2 1,02 0,440 0,861 1,722
0,25 0,955 0,457 0,852 1,704
0,30 0,893 0,473 0,842 1,684
0,35 0,827 0,489 0,830 1,660
0.40 0,764 0,507 0,823 1,646
0,45 0,701 0,523 0,810 1,620
0,50 0,637 0,541 0,803 1,606

Dé c¢6 thé gidam dugc chiéu rong clia 16 hinh tir 16 hinh trudc tinh dén 16 hinh diu
tién thi tri s6 doan thang b’ = (0,2 + 0,4)1_,, tri s6 c4c thong s6 con lai cho trong bang
7.7.

7.5.5. Xac dinh chiéu rong va cac thong so cua cac 16 hinh can tho
a/ Xac dinh chiéu rong cua 16 hinh truéce tinh

Chiéu rong 16 hinh bén tinh x4c dinh theo céc biéu thic cho trong bang 7.7. Chiéu
rong nay phai bao dam dua phoi vao 16 hinh dé dang. Chiéu rong B clia cdc 16 hinh trudc 16
hinh tinh (nguoc huéng can) phai nho dén, tri s6 B ¢6 thé xéc dinh trén co s& do nghiéng
dau canh cta thép goc (hinh 7.25).
Néu nhu do nghiéng dau canh 1a 10% thi do giam chiéu rong cua 16 hinh gin biang
0,1h’ (h’ cho trén hinh 7.25). Trong céc tinh todn chon chiéu rong 16 hinh nhu sau:
B’ =B-(l+2)mm
B’- chiéu rong 16 hinh trudc.
B - chiéu rong 16 hinh sau (theo huéng can).
Ngoai ra chiéu rong cua 16 hinh con lién quan dén chiéu rong (do dai canh) canh
g6c c6 duoc khi tinh luong gian rong, géc udn @ tri s6 b’, d6 dai uén cong (1-b’) tang dan
tir 16 hinh trude tinh dén 16 hinh dau tién (nguoc huéng

can). 0,5Ab
Theo céc biéu thic 7.7 dén 7.10 ta co: ’
B=2X=2b'.cosa+2Rsina =
1-b' ) 11
—————-sina (71D
0,01745.a
a=90"-0,5.¢° 10%

=2b'.cosa + 2.

10% —
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Bn—l = 1,414.b'n_1+1,414.Rn_1 =
1,414b',_1+1,81,_1 =b'_1) =
=18.1,_1-0,386.b",_4
b’ - do dai doan canh thang.
1, , - chiéu dai canh géc.
R - ban kinh uén canh,
1n—l — b'n—l
0,785
b/ Xac dinh chiéu réng 16 hinh tho:

Khi géc ¢ = 130° thi o = 25°.

_1-b
0,436
B, =2.0,906.b';+2.0,423.R| =1,812.b'; +0,864.R| =1,941, —0,126b",
Néu doan canh thang b’ ¢6 gid tri b’ = 0,4.1 thi:
B,,=1,646.1 , va B,=1,889.],
Chiéu rong 16 hinh thi nhat 1ay nho hon chiéu rong & 16 hinh trude tinh bang mot
luong gian rong.
Muén bao dam cho chiéu rong 16 hinh tang din theo huéng cén thi khi thiét k& 16
hinh truéc tinh chon doan canh thiang b’ nho va nhu vay phan uén canh tang lén, cho nén
chiéu rong 16 hinh 16n 1én. Nhu vay & nhitng 16 hinh tho ddu c6 thé chon b’ = 0,5.1 véi
nhiing 16 hinh vé sau (theo huéng can) b’ = (0,2 + 0,4).1.
Sau khi xdc dinh duoc chiéu rong B tinh céc kich thudc con lai cua 16 hinh tho bang
céc biéu thifc da biét.

Véi R ) chiéu rong B 16 hinh 1a:

0,5.B=X=Db'.cosa +—Osinoc
0,01745.a
suy ra:
I.sino ' _05B
b= 0,01745.a
sinq
————— —Cosa
0,01745.a
R= io
0,01745.a

H =b’.sina + R(1 - cosa)
Vidicé ¢ =130° suy ra o = 25°

Do do:
10,423
_05B,
b'= %‘;3263 ~15,6(0,97.1-0,5.B,)
422 0,906
0.436
R = l_bé =229.(1-b';)

H=0,423.b> + 0,094R,
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Gia thiét rdng v6i 16 hinh trudc tinh ta chon b’ = 0,3.1, ;. Sau khi xdc dinh chiéu
rong clia né va chiéu rong ctia 16 hinh dau tién, sau dé dung cac cong thitc da biét tinh lai
doan canh thang b’ va nhan duoc gid tri qua 16n, vi du b’, > 0,6.1, thi céc kich thuéc cta 16

hinh trudc tinh phai tinh lai v6i gia tri
b, =(02+025).1,
Dé tham khao va don gidn hoa qu4 trinh tinh todn c6 thé sir dung cac gi4 tri clia
doan canh thang b’ theo tlng 14n c4n nhu sau
© Khi c6 5 lan cén:
b, =061; b,=0351; b,=0251; b’,=02.l;
® Khi ¢6 6 lan can:
b, =061; b,=04l; b,=0351; b,=0251;b%=02l;
Vi cdch chon nhu trén bao dam chiéu rong 16 hinh ting dan theo huéng can. Chon
chiéu rong phoi theo chiéu rong cta 16 hinh thit nhét v6i mot khoang trong cho gian rong
tor 2 + 10 mm.
¢/ Xac dinh ban kinh lugn ¢ dinh va ¢ dau canh
Bén kinh lugn & dinh phai dam bao dién day tot & goc, hé s6 gian dai & dinh nén 14y
dai hon & canh.

- Xéc dinh hé s6 giam chiéu cao & dinh 16 hinh. Trén co s& hinh 7.26 xéac dinh do

day m & dinh:

h R h+R(l—-cosa)
m= + —-R=
cosa  cosal cosal
Khi o = 45° ta cé:
h+0,293.R
m=——— ——
0,707

Vi géc a. ¢ 16 hinh tinh va truée
tinh déu nhu nhau vi vay:

h* =n.h;

R’=n.R
h’, h - Chiéu day canh trudc va
sau khi cén.
R’, R - Ban kinh & dinh cua phoi
trude va sau khi cén.
1 - hé s6 bién dang & dinh goc.

H.7.26. Xéc dinh ban kinh luon & 16 hinh

~m'_nh+0293nR
m  h+0293R

n

(7.12)
Néu R’ = 1.R thi hé s6 gidm chiéu cao & dinh va & canh s& nhu nhau. Vay dé c6 su
dién day t6t ¢ dinh thi ban kinh lugn & dinh s€ phai 14y 16n hon tri s6 1.R.
Vi du:
Xéc dinh ban kinh lugn khi ¢6 5 1an cdn dinh hinh (ngugc hudng cén):
Rs; R,= n4-R5§7 R;=n:R, Ry;=m,R5 Ri=1 R,
O day:
Ny Ni> Nis Ni» Ny - cdc hé s6 bién dang da xac dinh tir trudc.
Cac ban kinh dau canh (hinh 7.26):
r’, =15+ Ahg r’, =15+ Ah,
r; = Ah, r, = Ah,
Hoic ciing c6 thé chon: r’ =0,5.h var=0,35.h
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7.5.6. Vi du vé thiét ké 16 hinh can thép géc N°10 theo TCVN
a/ Cac s6 liéu ban dau
Thiét k& 16 hinh cén thép géc N°10
theo TCVN (hinh 5.16)
1 =100 mm véi dung sai + 2;
h =6,5; 7; 8 mm véi dung sai £ 0,60
h =10; 12; 14; 16 mm véi dung sai +
0,65; R,=12 mm; r’ =4 mm.
Vit liéu: thép CT38.
buong kinh truc cdn D = 500 mm
Toc do vong quay truc can n = 120
vong/phuit. ‘ ’ i oy il
Vi thép géc c6 nhiéu chiéu day h nén & day tAEHBh h201 §-36 5188 HHPEARA6 F =
1920 mm_>. thép géc N°10 TCVN
b/ Thiét ké va tinh toan
©® Xaic dinh cac kich thudce cua san pham 6 trang thai nong
Chiéu dai canh 1= (100 - 1,5).1,013 ~ 100 mm

Chiéu day canh h = (10 - 1,5).1,013 ~ 9,6 mm (c6 xét d&€n mot phan dung sai am).
Téng chiéu dai canh tinh theo dudng trung binh (khi khai trién thép géc):
2.1,=2.(100 - 0,5.9,6) = 190,4 mm.
V6i thép géc N°10 chon 5 14n cdn dinh hinh. Tham khdo do thi hinh 5.12 va céc s
liéu thuc t€ chon hé s6 giam chiéu cao nhu sau:

Z% =1,25.1,45.1,6.1,6.1,6 =7,41

® Xic dinh chiéu cao phoi ban dau:
H=9,6.7.41 =~ 71 14y tron 70 mm
Chiéu dai canh qua timg 14n cén (theo huéng cén)
h, =70/1,6 = 44 mm h,=17/1,45 =12 mm
h, =44/1,6 = 27,5 mm hy = 12/1,25 = 9,6 mm
h, =27,5/1,6 = 17 mm
Luong ép Ah cta ting lan can
Ah,=H-h, =70 - 44 = 26 mm
Ah,=h, -h, =44 -27,5=16,5 mm
Ahy =h, -h, = 27,5 - 17 = 10,5 mm
Ah,=h,-h,=17-12=5mm
Ah,=h, -h,=12-9,6 =2,4 mm
Kiém tra lai géc an véi 1an can dau tién khi dudng kinh truc D, = 450mm:

0y =arcos I—L = arcos 1—2—6 =20%36'
D h,

min — 450 —-44
Vé6i s6 vong quay cua truc can n = 120 vong/phit suy ra:
Vv 3,14.06,4(1)5.120 —2.82m/s

Theo d6 thi (hinh 6.11) ta tim duoc géc an a. =25°, vay luong ép trén 1a cho phép.
Dai véi cac 1an can khac nhau ta cling thir lai tuong tu. Trén co s& luong ép ta
tim lugng gidn rong trong 16 hinh tir bi€u thic (2.1) véi ka, = k* kK (bang 7.6).
Luong gidn rong trong 16 hinh V, 16 hinh tinh
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Abs = 2b,,.Ahs.K 4, _ 2.190.2,4.2 ~ Lomm

2 2
b 190.4
hy +ha) 1+(1+a)| 1B 12+9.6) 1+(1+0,11)] ————
(hg +hs) 1+C )(R.ocj ( )1 {270,2.0,11)

2.b,, = 2.1 (tinh theo dudng trung binh).
Chiéu rong vat can ldc di vao 16 hinh V (chiéu rong 16 hinh IV)
2.b, =2.bys - Abs =190,4 - 1,2 = 189,2 mm
Luong gian rong trong 16 hinh IV, trude tinh
2.189,2.2,5.1,5
Aby = =2.5mm

2
A7+12) 1+(1+0152) %2
219.0,152

Chiéu rong vat can lic di vao 16 hinh IV (chiéu rong 16 hinh III)
2.b, = 2.b,, - Ab, = 1892 - 2,5 = 186,7 mm
Lugng gidn rong trong 16 hinh IIT
2.186,7.10,5.1,4

Abj = 5 =5,9mm
186,7 j

275+1D 1+(1+0214) —— >
216.0,214

Chiéu rong vat cén lic di vao 16 hinh IV (chiéu rong 16 hinh II)
2.b, = 2.b,, - Ab, = 1867 - 5,9 = 180,8 mm
Lugng gidn rong trong 16 hinh II (tho)
2.180,8.16,5.1,2
Ab, = =7, 7mm

2
44 +27,5)|1+(1+0,279) &
211,3.0,279

Chiéu rong vat can ldc di vao 16 hinh IV (chi€u rong 16 hinh I)
2b, = 2.by, - Ab, = 180,8 - 7,7 = 173,1 mm
Luong gian rong trong 16 hinh I (tho)
2.173,1.26.1
Ab, = =9mm

2
(70+44) 1+ (1+0,355) _1731
203.0,355

Chiéu rong B clia phoi dugc xdc dinh theo chiéu rong cta 16 hinh I
B=2b,,-Ab, = 173,1 - 9 = 164,1 mm
© Xidc dinh cdc gbc ¢ dinh cta 16 hinh tho
Theo phuong phdp thiét ké thi dé bao dam géc & dinh clia thép géc 1a 90° thi & 16
hinh tinh va truéc tinh chon géc @ =90% ¢, = @5 = 90’
D6i v6i 16 hinh I, chon @, = 130°.
O Xadc dinh cdc gbc ¢ dinh cta 16 hinh II va III (@,, va @)
Tong luong ép trong cac 16 hinh IT; IIL; IV 1a
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2Ah, ; , = Ah, + Ah; + Ah, =16,5+ 10,5+ 5 =32 mm
Trong céc 16 hinh nay géc ¢ giam dén tir ¢ = 130°dén ¢ = 90° do dé:
TAQ = A, + A, + A, = 130° - 90° = 40°

Heé s6 ty 1¢é giam géc @ so vdi lugng é Ahlﬁ'm—M—ﬂ—IZS
- yleg g0c ¢ ong €p : ZAh 3 0
s 00 200 _ 0
Nhu vay géc ¢ ¢ 16 hinh II s€ la: ¢, =130 —m.Abz =130-1,25.16,5 = 109.,4
Ag

Géc @ & 16 hinh TIT 13: 3 = @ — Abs =109,4-1,25.10,5 ~ 96°

Z Ah
Géc ¢ 516 hinh IV [a: @, =90% @5 = 90"
Két qua tinh todn cua 5 16 hinh dugc téng hop trong bang 7.8

Bang 7.8. két qua tinh toan

S6 16 hinh

u h (mm) Ah (mm) | 2b, (mm) | 2Ab (mm) o (do)
Phoi - 70 - - - -

I 1,6 44 26 173,1 9 130
II 1,6 27,5 16,5 180,8 7,7 109
I 1,6 17 10,5 186,7 5,9 96
v 1,45 12 5 189,2 2,5 90
\Y 1,25 9,6 2,4 1904 1,2 90

u - hé s6 bién dang pu = H/h ; h - chiéu day canh; Ah - lugng ép
2.b,, - chiéu rong téng 2 canh; Ab - téng gidn rong trén 2 canh; @ - géc udn & dinh

¢/ Cau tao cac 16 hinh

@ L4 hinh 5: 16 hinh tinh
L6 hinh c6 canh thang, ban kinh luon & dinh R; = 12 mm; r’ =4 mm
Gian rong trong 16 hinh 12 gian rong tu do vi thép géc N°10 theo TCVN c6 nhiéu
chiéu day canh h khac nhau. Song dé can dugc san phdm nay chi cAn mot 16 hinh tinh véi
hai 16 hinh truéc tinh nham dam bao dugc dung sai trén chi€u dai canh 1a £ 2 mm. Mot 16
hinh trudc tinh cdn thép géc day 6,5; 7; 8 va 10 mm, 16 hinh trudc tinh kia dé can thép géc
day 12; 14 va 16mm.

Chiéu rong 16 hinh tinh:
B; =2.15.cosas = 2.95,5.0,707=135 mm
Chiéu rong miéng ranh truc trén chon
B~ 1,71
B’ =1,7.100 = 170 mm
Chiéu sau ranh truc

HS = O,S.B’S = % =85mm

® L6 hinh truéc tinh IV - uén canh
Chiéu dai canh 1, = 94,6 mm
Theo bang s6 liéu (bang 7.8) thi chiéu
day canh trong 16 hinh IV (H. 7.28) la:
Chiéu day canh h, = 12 mm

H. 7.27.C4u tao 16 hinh tinh ctia

thép géc N°10 TCVN
Géc @ c6 tri s6 ¢, = 90° va o, = 90 - 1/2¢, =

45°.
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Vé nguyén tic phai x4c dinh dugc doan canh thing b’ sao cho chiéu rong toan bo
16 hinh phai giam dan ngugc huéng cdn. Muon vay phai xdc dinh chiéu rong cua 16 hinh I
(tho). Trén co s& dy thiét k€ lai két cau 16 hinh trude tinh IV ¢6 udn canh.
Gia thiét chon b’, = 0,3.1, = 0,3.94,6 = 28,4 mm
Chiéu rong B ctia 16 hinh IV tinh theo biéu thic (7.11)

1

B=2X4=2b\.cosa+2.—————.sina,
0,01745.a
=2.28,4.0,707+2.1,275.(94,6 —28,4).0,707 = 160,lmm
Pai v6i 16 hinh tho 1, ta c6
- Chiéu dai canh:
173,1
I, =

=86,6mm

- Géc ¢, = 130° va a, = 25°
Gia thi€t chon b,” = 0,6.1, = 0,6.86,6 = 52 mm
- Chiéu rong ctia 16 hinh I

B, =2.X, =2.b".cosa+ 2.—O.sinoc
0,01745.a

=2.52.0,906 + 2.%.0,423 =161,3mm

Tl cdch tinh trén day chiéu rong B, = 160,1 mm khong pht hop gia thiét rang su
bién déi chiéu rong tir 16 hinh II, III, IV chi v6i 1 mm qua ting 15 hinh thi chiéu rong B
cta 16 hinh IV phai 1a B, = 164,1 (& trén ta tinh dugc B, = 160,1mm).
Nhu vay dé tang dugc chiéu rong ctia 16 hinh IV ta phai chon lai tri s6 b,” nho di
(nho hon 28,4 mm), vi du:
b’,=0,2.1,=0,2.94,6 = 19 mm
B,=2.X,=2.19.0,707 + 2.1,275.(94,6 - 19).0,707 = 163,9 ~ 164 mm
Bén kinh uén canh trén duong trung binh
R,=1,275.(94,6 - 19) = 1,275.75,6 = 96,5 mm
Ban kinh u6n canh mat trén dudng trung binh
h 12
R',=R, —74 =96,5 - = 90,5mm
Ban kinh uén canh mat duéi duong trung binh
h 12
R",=R, +74 =96,5 t= 102,5mm

Chiéu cao ranh truc trén tinh theo biéu thic (5.9)
H,=0,707.19 + 0,293.96,5 = 41,7 mm
Ban kinh lugn & dinh géc
R,=m,R;5s=145.12=17 mm
Bén kinh lugn & dau canh
r',=r1r5.Ahs=4.2,4=6,4 mm
C4c s0 liéu tinh todn ghi 1én ban vé& 16 hinh (hinh 7.28)
® L6 hinh III - 16 hinh tho

l;=93,4 mm
Theo s6 liéu & bang 7.8 ¢6
h, = 17mm; ¢ = 96’
Chiéu rong cua 16 hinh III
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B,=B,-1=163,9-1=162,9 mm
Do dai doan canh thing b’, tinh theo biéu thic (7.11):
l5.sinouy

————=——0,5.B;
b= 0,01745.005
37 sinoug
= —C0S03
0,01745.05

V6i o, =90 - 0,5.¢0, = 90 - 0,5.96 = 42° =

0,733 rad
sind2° = 0,699; cos42° = 0,743
93,4 3’369 -0,5.163
b'y= : =21mm
0,669 0743
0,733
Ban kinh u6n cong canh theo duong trung
binh
93,4 -21
3 =———=98,5mm
0,733
Ban kinh u6n canh mat trén dudng trung
binh
h 17
R;=R;-——>=985-—=90mm
2 2
Bén kinh u6n canh mat duégi duong trung
binh j
hj 17

R'3=R3+=>=985+-=107mm 10%

Chiéu cao ranh truc trén tinh theo biéu
thuc (7.9)
H, = B’;.sina; + R;.(1 - cosa,) = 21.0,669
+98,5.(1 - 0,743) =40,3 mm
Bén kinh luon & dau canh
r’ = Ah, =5 mm
Bén kinh lugn & dinh géc
R,=16R,=16.17=27 mm
Do nghiéng dau canh chon 10%
@ L6 hinh 11 - tho -
Theo s6 liéu & bang 7.8 J
1, =90,4 mm; h, = 27,5 mm; @, = 109%; a,
=35%30°
sin 35°30°= 0,5807; c0s35°30’= 0,8141
X4c dinh do dai doan thang b’,:

p— 40,3 —=

90,4 0581 _ 0,5.162
b’y = 095’219 =31,7mm
~—-0,814
0,619

10%
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Chiéu rong cta 16 hinh II: ~ B,=B;-1=162,9 -1~ 162,9 mm
Bén kinh uén cong canh theo duong trung binh

. 90,4 -31,7 — 95mm
0,619
Bén kinh uén cong canh mat trén dudng trung binh
h
R,=R, —72 —95-212 g1 25mm

Bén kinh uén canh mat dugi duong trung binh

R", =R, + h72 —95+272 _ 108 75mm

Chiéu cao ranh truc trén tinh theo biéu thic (7.9)
H, = 31,7.sin35°30" + 95.(1 - c0s35°30’) = 36,2 mm
Bén kinh lugn & dau canh
r,=r;+ Ah; =4+ 10,5 = 14,5 mm
Bén kinh luon & dinh géc
R, =1,6.R;;=1,6.27 =43 mm
Do nghiéng dau canh chon 10%

® Lo hinh I - tho
Theo s6 liéu & bang 7.8
L, = 86,6 mm; h, = 44 mm; ¢,, = 130°; o, = 25°
sin 25° = 0,423; c0s25° = 0,906
Xdc dinh do dai doan thang b’ :

86,6 0’323 -0,5.161
b = 0(31’2;6 =54, 7mm
’ -0,906
0,436

Chiéu rong cta 16 hinh I
B,=B,-1=162-1= 161 mm
Ban kinh uén cong canh theo duong trung binh

, = 8007547 535 mm
0,436

Bén kinh uén cong canh mat trén dudng trung binh

Rll :Rl —ﬂ:73,2—ﬁ=51,2mm
2 2

Bén kinh uén canh mat dugi duong trung binh

Rnl = Rl +h—21 = 73,2+4—; = 95,2mm

Chiéu cao ranh truc trén tinh theo biéu thic (7.9)
H, = 54,7.5sin25" + 73,2.(1 - c0s25% =30 mm

Bén kinh lugn & dau canh

r’, = Ah, = 16,5 mm
Ban kinh lugn & dinh géc

R,;=1,6R,,=1,6.43 =68 mm
Do nghiéng dau canh chon 10%
Chon chiéu rong phoi vao 16 hinh I
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Theo tinh toan (bang 7.8) ta c6
Chiéu cao phoi h, = 70 mm.

Chiéu rong phoi phai pht hop véi chiéu rong cta 16 hinh I, nghia la:

B,=161-9=152 mm

Vi chiéu day canh cta 16 hinh I 16n, géc uén canh nho, phoi dé vao 16 hinh vi thé
chi can dé mot khoang trong cho gidn rong nho, cho nén chon B, nhu sau:

7.5.7. Vi du vé thiét ké 16 hinh can thép goc khong can (chir L) N°12,5/8

B, =155 mm
Téat ca cac so liéu tinh toan dugc thong ké lai trong bang 7.9

a/ Cac s6 liéu ban dau

Duong kinh truc can: D = 500 mm.
S6 vong quay cua truc can: n = 120 vong/phuit.
Kich thuéc thép géc N°12,5/8 TCVN; Vit liéu: thép CT38.
l,=125"2mm 1, =80"> mm (dung sai + 2);

h = (7 + 8)™° mm (dung sai + 0,60); h = (10 + 12)"® mm (dung sai * 0,65)

R,=11 mm; r’ = 3,7 mm.

Thiét k& cho h = 10 mm dé c6 dién tich tiét dién F = 1970 mm”>.

Bang 7.9. Cac thong so thiét ké 16 hinh can thép goc N°'10 TCVN

b/ Tinh va thiét ké 16 hinh

@ Xdc dinh cdc kich thudc ctia san phdm & trang thai néng (1dy mot phan dung sai

am)
L, nong = (125 - 1,5).1,013 = 125 mm
Ly nong = (80 - 1,5).1,013 = 80 mm
Chiéu day canh
h,6e = (10 - 0,5).1,013 = 9,6 mm
Chiéu dai 2 canh tinh theo dudng trung binh:

Linong F Lo nong = 125 + 80 - 9,6 = 195,4 mm
Trén co s& do thi (hinh 7.22) xac dinh cac hé s6 bién dang cua timg 1an can nhu
sau:
H
Zf =1,25.1,45.1,6.1,6.1,6 = 7,41
Chiéu cao phoi h,=9,6.7.41 = 71 lay tron 70 mm
S6 1.
6| 1 | b | |B|h|o|R|R | R |H|IR|Tr |5 |K
hinh
Phoi 1551 70
I 86,6 |54,7|319|161| 44 | 130|732 | 51,2 | 952 | 30 |[68| - |16,5]|10
I (904 |31,7|58,7|162|27,5|109| 95 |81,25|108,75|36,2 43 |145| - |10
o1 (934 | 21 [724 (163 | 17 | 96 |98,5| 90 107 | 40,3 |27 -1 50 |10
IV 946 | 19 |756 (164 | 12 | 90 [96,5| 90,5 | 102,5 | 41,7 |17 | 6,4 - 110
V 1952 - - - 9 190 | - - - 673[12] 4 - -

1 - chiéu dai canh, mm
h - chiéu cao, mm

B - chiéu rong 16 hinh, mm

- ban kinh uén canh, mm;

- g6c udn canh, do R, - ban kinh lugn & dinh, mm
r - ban kinh lugn ddu canh mat dugi, mm

¢
, R
b’ - doan canh thang, mm R’- ban kinh u6n mat trén dudng trung binh, mm r,- ban kinh lugn ddu canh mat dudi, mm
R
H

h - chiéu day canh, mm

- chiéu cao rinh truc, mm

”-ban kinh u6n mat dudi dudong trung binh, mm K - do nghiéng dau canh, %

Chiéu dai canh qua ting lan can (theo huéng cén)
h, =70/1,6 = 44 mm
h, =44/1,6 = 27,5 mm

h,=17/1,45 ~ 12 mm
h; =12/1,25 ~9,6 mm

T'ruong Pai hoc Bach khoa Pa nang - 2005




Gido trinh: Cong nghé cdn va thiét ké' I hinh truc can 201

h, =27,5/1,6 = 17 mm
Luong can Ah cta ting lan céan

Ah,=H-h,=70-44 =26 mm

Ah,=h,-h,=44-27,5=16,5 mm

Ah;=h,-h;=27,5-17=10,5 mm

Ah,=h,-h,=17-12=5mm
Ah,=h,-h,=12-9,6 =24 mm
Xac dinh géc an o, d6i véi 1an can I khi duong kinh truc D = 450mm

oy =arcos 1—$ :arcos(l—ij:ZOO%'
1 450 —-44

Vi s6 vong quay cua truc can n = 120 vong/phit suy ra
3,14.0,45.120
V=—"—""—"—"=282m/s
60
Theo d6 thi (hinh 6.11) tim dugc géc an o =25° - diéu kién an duoc thod man.
Xac dinh lugng gian rong & timg 16 hinh (vi ¢6 kich thudc twong tu nén c6 thé si
dung céc dai lugng gian rong & vi du 7.6)
Abs = 1,2 mm; Ab, = 2,5 mm; Ab; = 5,9 mm;
Ab, =7,7 mm; Ab, =9 mm;
Téng chiéu dai clia ting 14n cdn (tinh theo dudng trung binh)
ly+1,=1942mm; 1;+1;=191,7 mm;
l,+1,=1858mm; 1, +1,=178,1 mm;
Dé thiét k€ 16 hinh can biét chiéu dai clia canh dai va canh ngén. Trén co s& lugng
gidn rong chung, tinh lugng gin rong riéng trén mdi canh theo biéu thic:
Ab.1 Ab.1
Ab, = —3 Aby = —Db
1, +1; I, +1;
Trén co so tinh toan duogc cac gia tri sau:
Ab,s=0,7mm; 1,5=120,2mm; Ab,y=0,5mm; I5=752mm
Ab,=15mm; 1,=1192mm; Ab,=10mm; 1,=747 mm
Ab,;=37mm; 1;=118 mm; Ab,;=22mm; 1;=73,7mm
Ab,=48mm; 1,=1143mm; Ab,=29mm; I5=71,5mm
Ab,, =5 5mm; 1,=109,5mm; Ab,=3,5mm; I,=68,6mm
Goc ¢ & dinh tuong tu nhu vi du 7.6
@, = 130% @, = 109 ¢, = 96% ¢, = @5 = 90°
Bang 7.10. Cac tri so tinh toan cho vi du 7.7

min ~

a

1 e Ah 1 .
S0 10 hinh u h (mm) (mm) L, +1, 1, (ml;n) 2Ab (mm) | ¢ (do)
Phoi _ 70 - - - - - -

I 1,6 44 26 178,1 109,5 68,6 9 130
II 1,6 27,5 16,5 185,8 1143 71,5 7,7 109
III 1,6 17 10,5 191,7 118,0 73,7 5.9 96
v 1,45 12 5 194,2 119,5 74,7 2,5 90
\Y 1,25 9,6 2.4 1954 120,2 75,2 1,2 90

p - hé s6 bién dang p=H/h ; 1, - chiéu dai canh 16n, mm
h - chiéu day canh, mm; I, - chiéu dai canh nhd, mm
Ah - lugng ép, mm Ab - lugng gidn rong, mm
1, + 1, - chiéu rong tdng 2 canh, mm; @ - géc uon ¢ dinh, do
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Thiét k€ céc 16 hinh: bat ddu tir 16 hinh tinh
® L6 hinh V - tinh
Vé nguyén tac nén b tri 16 hinh sao cho chiéu cao H ctia canh 16n va nho nhu
nhau, nghia 1a phai c6 mot su can bang theo hinh chi€u ding ctia cdc canh
Tir két qua trén bang 7.10
l,.sina, = 1,.sinay,

1 _sinap a, = 90° - a, va sina, = cosa, nén
l, sina,
la la
— =1go},  suyra o =arctg—
1y 1y
120,2
Ta c6: o, = arctg——— = arctgl,6 = 58Y; o, =90° - 58° = 32°
Chiéu rong 16 hinh tinh:

B, = l.cosa, + l,cosa,, = 120,2. cos32° + 75,2.c0s58° = 141,8 mm
Chiéu sau ranh 16 hinh:
H, = 1,2.,.sinay, = 1,2.80.5in58° = 81,4 mm
Chiéu rong miéng 16 hinh truc trén
B’ = H(cotga,, + cotga,) = 81,4.(cotg58° + cotg32’) = 181 mm
Bén kinh lugn & dinh: R’ =11 mm
Bén kinh lugn & dau canh: 1’5 = 3,7 mm
Dé c6 thé cdn thép géc c6 nhiéu chiéu day cin sir dung 2 16 hinh sau:
- L6 hinh tinh cho h =7 mm
- L6 hinh tinh cho h = 10 mm
V6i chiéu day h =9 mm va h = 12 mm (bang 7.10) chi can thay d6i khe h& cha 2 16
hinh trén.

® L6 hinh trudce tinh IV

Theo bang s6 liéu (bang 7.10) ta c6:
1,=119,5 mm; 1, = 74,7 mm; h, = 12 mm; ¢, = 90° (hinh 7.29)
L4 hinh trudc tinh b tri sao cho dudng phan gidc trung v6i duong thang ding o, =
a,, = 45°. Sau d6 x4c dinh ban kinh uén canh nhé thanh ban kinh u6n tao chiéu rong ctia 16
hinh cua tat ca cac lan can (hinh 7.29).
Chonb’,, =0,2.1,,=0,2.74,7 = 14,9 mm
Hinh chi€u ndm ngang ctia canh nho;
Xy =0,707.14,9 + 1,275.(74,7 - 14,9).0,707 = 64,7 mm
Chonb’,, =0,6.1,, = 0,6.68,6 = 41,2 mm; ¢ = 130° ta c6

68,6 —41,2
Xp; =41,2.0,906 + 7.0,432 =63,7mm
K&t qua cho thdy su khéac nhau gitta hai chiéu rong X, qua nho. Cho nén ta chon lai
b’y =0,7.1;, =0,7.68,6 = 48 mm
68,6 —48
Xp1 =48.0,906 + ———.0,432 = 63,4mm
0,436
Can ctt vao cac gid tri trén ta chon cac gia tri X, nhu sau:
Xy = 64,7 mm; X, ; = 64,1 mm; X,, = 63,7 mm; X,, = 63,4 mm
Nhu vay tong chiéu rong clia 16 hinh dugc ting 1én 1+1,5 mm theo huéng cin
Dai véi canh 16n, hinh chi€u ndm ngang ¢6 gia tri sau:
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Xy =Xpg + Ly -1, =647+ 119,5 - 74,5 = 109,7 mm
Doan thang 1, - I,, = 44,8 mm chinh 14 phan nim ngang ctia canh 16n.
Chiéu rong toan bo 16 hinh:
B,= X, + X, =109,7 +64,7 = 174,4 mm

H.7.29. Cau tao 16 hinh c4n thép géc N°12,5/8 (chit L)

trén duong trung binh
R, =1,275.(74,7 - 14,9) =76,0 mm
Ban kinh u6n canh mat trén dudng trung binh

Béan kinh uon canh

Ban kinh u6n canh mat duéi duong trung binh
h
R”4 = R4 +74 =82mm

Chiéu cao ranh truc: H, =0,707.14,9 + 0,293.76 = 32,8 mm
Ban kinh luon & dinh géc: R, =1, R,’=1,45.11 = 16 mm
Béan kinh luon 6 ddu canh: ' =0,5.h = 6 mm
Do nghiéng dau canh chon 10%.

@ L6 hinh tho III

Theo s6 liéu 6 bang 7.10:
l,; = 73,7 mm; h, = 17 mm; ¢ = 96%; a, = 42% X,, = 64,1 mm
X4c dinh do dai doan thang b’,:

73,7 g’6§§ 64,1
b, = 066,97 ~183mm
0970743
0,733
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73,7—-18,3
Bén kinh udn cong canh: Ry =——=75,5mm
0,733
Ban kinh u6n cong canh mat trén duong trung binh
h; 17

R’3 :R3 ——:75,5——:67mm
2 2

Ban kinh u6n canh mat duéi duong trung binh

h
R";=R; +73 =755 +% = 84mm

Poan ndm ngang cta canh 16n: 1,; - 1,; = 1180 - 73,7 = 44,3 mm
Hinh chi€u ndm ngang ctia canh 16n: X,; = 64,1 + 44,3 = 108,4 mm
Chiéu rong cta 16 hinh: B, = X; + X,; = 64,1 + 108,4 = 172,5 mm
Chiéu cao cua ranh 16 hinh:
H, = 18,3.5in42" + 45,5.(1 - cos42%) = 31,6 mm
Bén kinh lugn & dinh géc: R;;=1,6.R;, =26 mm
Ban kinh luon & dau canh (trén): r’,= Ahy/2 =6 mm
Do nghiéng dau canh chon 10%

® Lo hinh tho II

Theo s6 liéu 6 bang 7.10
l,, =71,5 mm; h, = 27,5 mm; ¢ = 109% a, = 35°30’; X,, = 63,7 mm

71,5 O’Sfl - 63,7
Xéc dinh do dai doan thang b’,: b', = 0 5%16 9 =28,6mm
’ —-0,743
0,619
Ban kinh uon cong canh: R, = 71,5-286 =69,2mm
0,619
Bén kinh uén cong canh mat trén dudng trung binh
h
R, =R, —72 =692 212 _ 55 4mm

Bén kinh uén canh mat dugi duong trung binh

h, 27,5

an = R2 + 7 = 69,2 + =83mm

Poan nam ngang cta canh 16n: 1, - I, = 114,3 - 71,5 = 42,8 mm
Hinh chi€u nim ngang cta canh 16n: X,, = 63,7 + 42,8 = 106,5 mm
Chiéu rong cta 16 hinh: B, = X, + X,, = 63,7 + 106,5 = 170,2 mm
Chiéu cao cua ranh 16 hinh:
H, = 28,6.5in35°30" + 69,2.(1 - c0s35°30”) = 29,5 mm
Bén kinh lugn & dinh géc: R, =1,6.R,;; =42 mm
Bén kinh lugn & dau canh (dudi): r’, = Ahy/2 = 14 mm
Do nghiéng dau canh chon 10%

® Lo hinh tho I
Theo s6 liéu ¢ bang 7.10

1,, = 68,6 mm; h, = 44 mm; ¢ = 130°%; o, = 25% X,, = 63,4 mm
X4c dinh do dai doan thang b’;:
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0,423
68.,6. 0.436 -634
b'y = 0 42’3 =48mm
’ —0,906
0,436
S6 16 , , ,
Phoi 160 70
I 68,6 48 40,9 20,6 167,7 44 130 | 63,4 | 1043 | 47,2 25,2 6
Im |71,5 28 42,8 42,9 170,2 | 27,5 | 109 | 63,7 | 106,5 | 69,2 55,4 ¢
mr (73,7 | 18,3 | 443 554 172,5 17 96 64,1 | 1084 | 75,5 67 ¢
IV 747 | 149 | 448 59,8 174 12 90 | 64,6 | 1094 76 70 ¢
V. 752 - - - 141,8 | 9,6 90 39,8 102 - -
1 - chiéu dai canh, mm ¢ - gbc udn canh, do
b’ - doan canh thing, mm R - ban kinh u6n canh, mm;
1, -1, - doan nam ngang ctia canh 16n, mm R’- ban kinh u6n mat trén dudong trung binh, mm
1, -b’, - doan nam ngang cua canh 16n, mm R”-ban kinh uén mat duéi duong trung binh, mm
B - chiéu rong 16 hinh, mm h - chiéu day canh, mm
68,6 —48
Ban kinh uon cong canh: Ry =————=472mm
0,436
Ban kinh u6n cong canh mat trén duong trung binh
h; 44

R, =R, -1 =472-"2=252mm
2 2

Ban kinh u6én canh mat duéi duong trung binh

R", =R, +% =472 +% = 69,2mm

Poan nam ngang ctia canh 16n: 1, - I,, = 109,5 - 68,6 = 40,9 mm
Hinh chi€u ndm ngang ctia canh 16n: X,, = 64,1 + 40,9 = 104,3 mm
Chiéu rong cta 16 hinh: B, = X, + X, =63,4 + 104,3 = 167,7 mm
Chiéu cao cua ranh 16 hinh:
H, = 48,8.5in25" + 47,2.(1 - c0s25%) = 25,1 mm
Ban kinh lugn & dinh géc:  R,; =1,6.R;, =67 mm
Ban kinh lugn & dau canh (trén): r’,= 0,35.h, = 15 mm
Do nghiéng dau canh chon 10%

@ Xac dinh chiéu rong phoi

Theo bang 7.10 ta ¢c6 chiéu cao phoi h, = 70 mm
Chiéu rong phoi B, = B, - Ab, = 167,7 - 9 = 158,7 mm
Thiét k&€ 16 hinh nhu trén cho phép thuc hién han ché€ gian rong. Vi vay chon B,
=160 mm.  Téng hop cdc so6 liéu ta lap duoc bang 7.11

Bang 7.11. Cac thong so thiét k& 16 hinh can thép g6c khong can N° 12.5/8 TCVN
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7.6. Thiét k& 16 hinh c4n mot s6 san pham don gian
7.6.1. Thiét ké 16 hinh can thép tron
a/ May can thép tron va phuong phap can
Thép tron dugc can trén cic may sau:
-  MaA4y can day D = 250 + 300 mm.
- Mady cén hinh ¢ nho D = 250 + 350 mm.
- May cén det va bang thép D = 300 + 450 mm.
- May can hinh ¢& trung D =400 + 550 mm.
- May can hinh ¢& 16n D = 600 + 750 mm.

Cac may can hinh méi va hién dai c6 duong kinh truc can nho hon so véi

duong kinh truc can cua cadc mdy bo tri hang, chit Z (ban co) v.v ...

May can hinh hién dai c6 nang suét cao, to6c do can I6n, bo tri lién tuc thanh

titng nhém gid: can tho, can trung gian, can tinh. C4n trung gian va can tinh c6 thé

c6 2 nhém gié song song, gitta cic nhoém gia lién tuc c6 co gid truc ding va gia truc
nidm ngang xen k&. Phoi liéu cho mdy cdn lién tuc c6 tiét dién vuodng (80 x 80) va

(100 x 100) dai 12 m, san lugng dat dén 0,9 triéu tdn/nam.

<

{
£ &
o

" Ny A
B0

H.7.30. Cac hé thong 16 hinh thudng ding dé can thép tron

Th tu va céc budc tinh todn cho 1 san phdm thép tron nhu sau:

CRICIECIC
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@ Chon hé théng 16 hinh cén tho theo kiéu mdy (b6 tri hang hay lién tuc) véi
kich thudGc cua thép tron.

® Qua trinh tinh 1a ngugc hudng céan, ¢6 tinh dén mot phan dung sai am,
nhiét do két thic can.

Xac dinh kich thudc san pham ¢ trang thdi nong

® Xac dinh hé s6 gian dai ¢ 16 hinh tinh, trudc tinh, tim dién tich ti€t dién
ctia 16 hinh 6van va vuong trudc tinh. D€ xéac dinh 2 hé s6 gidn dai néi trén c6 thé
tham khao thong s6 thuc nghiém nhu trén do thi hinh 7.31 ta c6:

Miron = 1’1 - 1’2 Hov(My) utrbn(uvuéng)
Hown = 1,18 + 1,28 13— A
@ Tinh lugng gian rong trong 16 hinh WW wmm
tinh dé x4c dinh kich thudc 16 hinh 6van truéc 1.2 [LALLALL
tinh. Theo dién tich tiét dién cta 16 hinh vuong mmzﬁﬂmw
trude tinh xdc dinh canh va céc kich thuée khac 1+
cta 16 hinh vuodng, tir 16 hinh vuong nay trg ve 5 25 50 75 100 125 150
sau tinh theo hé thong 16 hinh gian dai (da hoc & Dudng kinh d (canh a), mm —»
chuong 2). H.7.31. D6 thi x4c dinh hé s6 gian dai

® Tinh céc kich thudc cua 16 hinh tho theo hé tholhdahclgn va trude tinh
b/ Thiét ké 10 hinh can thép tron trén may can lién tuc

Ngay nay cdc mdy cdn hinh lién tuc dugc thiét k& va ché tao rat pho bién.
Khi cén lién tuc phai dam bao hang s6 cédn 1a lién tuc dong thoi khi cén lién tuc cé
thé phai lat thép giita cdc gid, hodc khong lat thép néu c6 cic gia truc ding va truc
nam ngang xen k&. Khi thiét k& 16 hinh phai st dung mot luong kéo cang gitta céc
gid va do d6 sau khi lat phoi thi thudng phoi khong 6n dinh cho nén muén din
hudéng vao phai kep chat phoi, di€u nay lam mai mon nhanh bé mat dan huéng va
chong hu hong.

Khi cdn lién tuc nhiéu xi nghiép da stt dung c6 hiéu qua hé 16 hinh 6van va
ovan canh 6 nhém gid cdn tinh c6 truc ding va truc nam ngang xen k&. Hé s6 gidn
dai cta hé thong nay thuong la p = 1,4 + 1,45 tir 6van canh no sang 6van canh kia
(H.7.30)

Céc budc thiét k& 16 hinh cén thép tron theo hé thong 6van va 6van canh trén
may can hinh c¢& nho sau:

® Xdc dinh kich thude theo 16 hinh tinh va trudc tinh sau dé dén cac 16 hinh
tho (Hinh 7. 30c¢)

® Tim kich thuéc cta dvan canh trén co s& cac do thi thé hién méi lién hé
gitra géc an, toc do can, hé so gian dai tir cac hinh 7.32 va 7.33.

Hé s6 gian dai trong 16 hinh 6van chon nhu sau:

Hovan = 1+ L,25(1oyc - 1)
® Tim hé s6 gian dai tir 6van canh no sang 6van canh kia:

,"l' = l"lOV' MOV-C
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j F
Ta co: Ko :F—O:ul.uz...un.
L ~

28 ////i/u_ "
Lo} / / |
ERR I e = i = s M RSN
) / "1
Q " L_— //

-l
4

10 15 20 25 30 35 40 45 50 55
Chiéu rong 16 hinh 6van canh (mm)

H.7.32. Quan hé giita géc an, hé s6 gian dai va chiéu rong cta 16
hinh 6van canh (duong kinh truc can D = 250 mm

TruGe hét tim dién tich va kich thuGc ctia tat ca cac 16 hinh 6van canh:

’ h h
Lay ty so Y=< =1,2+1,25; chon === =1,25;
bOV*C bOV*C
Ta cé F,..=h, .b,.=094b% .
Vay b, .=+L06.F, .; h,.=125b,.
40
m=15 ju=14 m=1300 10
37 /////,// //H— >
o
= 24 //?//; ] n=1,1
o]
8 16 | :’//
/ /

10 20 30 40 50 60 70 80 90 100
Chiéu rong 16 hinh 6van canh (mm)

H.7.33. Quan hé giita géc an, hé s6 gian dai va chiéu rong cta 16
hinh 6van canh (duong kinh truc can D = 350 mm

@ Tur dién tich cua 16 hinh ovan canh tim hé s6 gian dai va dién tich cta céac

16 hinh 6van trung gian.

Ta co: U=y -Hoye =Hove [1 + 1,25(uovfC - 1)] =125u2,_.—025u,,_.;
. 0,25+ 4/0,063 4+ 5u
Vay uov—c = ¢
2,5
l"lov = L ’ ta Cé: I:“ov = Mov—c 'Fov—c °
HOV*C
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® Pé€ tim kich thudc cua cdc 16 hinh 6van trung gian phai tim luong gidn
rong trong céc 16 hinh ovan canh theo d6 thi hinh 7.34 va 7.35

10
M= 1,5
8 — 1,4
~ L — Hoye = 1s
< 6 L = T -3
an ov-c — L
g 4 /14/,4// Hove = 1,2
an 2 /// ov-¢ ’
g. 9/——'
=)
a 0

10 15 20 25 30 35 40 45 50 55 60
Chiéu rong 16 hinh 6van canh (mm)
H.7.34. X4c dinh lugng gidn rong theo chiéu rong cia O6van canh
va hé so gian dai (duong kinh truc cdn D = 250 mm

16 / H...=15
14 ]
=14
E 12 /// '/MOV-L/
=)
= yd 7
S 10 v . = 13
i
(g 8 ///‘/ //
S Hoye = 1,2
z . ,/ /// | // 0
/7

A 4 //,/// !"lov-c = 1’1

2 /ﬁ/

10 20 30 40 50 60 70 80 90 100
Chiéu rong 16 hinh 6van canh (mm)

H.7.35. X4c dinh luong gidn rong theo chiéu rong cia 6van canh
va hé s6 gian dai (duong kinh truc can D = 350 mm

Trong truong hgp duong kinh truc can khong phu hop phai lam theo phuong

phédp noi suy:
Ab = AB., /1
350

Ab: tri s6 tim dugc trén do thi khi dudng kinh truc can D = 350 mm.
Nhu vay chiéu rong va chiéu cao 16 hinh 6vanla: b, =b_,_. —Ab
3F

ov

hov =77 o
2b,, +S
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S: khe hd giita 2 truc can (mm).
C6 thé tinh lai luong gidn rong trong 16 hinh dvan theo biéu thc:

Ab,, = (0,45 +0’5)-\/ Ah R g (%)

TB

Ab,,: lwgng ép trung binh = (b’ - by,.1)
Ry g: ban kinh lam viéc
b’g: chi€u day cua phoi 6van canh
b,,.7p: chiéu day trung binh ctia 16 hinh 6van
Chiéu cao cta 16 hinh 6van:

h,, =h'+Ab_,
C6 thé hiéu chinh lai kich thudc tinh to4n cho phu hop.
¢/ Vi du can thép tron d = 16 mm trén may can lién tuc D = 250

® Cac so liéu ban dau

Nhém gid cén tinh: 2 gid cudi véi duong kinh truc can D = 280 mm; cic gia
con lai v6i duong kinh truc can D = 330 mm.

Phoi vao nhém gid cén tinh c6 céc kich thudc: h,.b; = 44,38 mm. Dién tich
tiét dien: F, = 1280 mm?.

Hé thong 16 hinh tho: 6van - 6van canh.

Qua4 trinh tinh todn 1a nguoc huéng can.

® Thuc hién tinh toan

- L6 hinh tron tinh:

d, = (16 _03
2
d;s=15,75.1,014 = 16 mm
_ndjs 314167

F,= = =201mm’
4 4

Chon p;5= 1,15 va p,, = 1,2 (theo d6 thi 7.31)
- L6 hinh 6van trudce tinh
Dién tich tiét dién:
F. = 1,s.Fs = 1,15.201 = 231 mm>
- Luong gian rong trong 16 hinh tron xéac dinh theo d6 thi hinh 6.12 ta ¢6: Ab
=2 mm.

j =15,75 mm

Chiéu rong 16 hinh trén gia 14:
by, =ds-Abs=16-2 = 14 mm

Chiéu cao 16 hinh 6van trén gia truc ding 14 v6i khe hd S = 2 mm.

_3F, 3231

C2b,+S 21442

h, =23,Imm .
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Céc 16 hinh con lai & cdc gid can khdc nhau sé tinh theo hé thong 6van-6van
canh.
Heé s6 gian dai chon nhu sau: p,,.=1,2+ 1,3
Heé s0 gian dai ¢ 16 hinh 6van: p,, .= 1,25+ 1,4
Heé s6 gian dai tir 6van canh no sang 6van canh kia: p = p,. to,. = 1,5 + 1,8
Tai gia 13:
Lo hinh 6van canh cua gid ¢6 truc ndim ngang;:
F,=u,,.F, =12.231=277mm".
Phoi di tir gid thi 7 dén gid 13 do d6 ¢6 3 cap 16 hinh 6van canh véi:

F, = 1280 mm>
kil :s‘/1280 =1,665.
F, V277

N6i chung khi cén lién tuc c6 toc do 16n, 6 nhom gid can tinh khong nén

Vay H = Mov'uov—c

ding hé s6 gian dai 16n dé tranh mon 16 hinh, & 16 hinh 6van 14y hé s6 gidn dai 16n
hon & 16 hinh 6van canh. Biét duoc hé s6 gian dai xac dinh dién tich tiét dién va céc
kich thudc cua 16 hinh.

Dién tich 6van canh: F;;=0,75.b;5.h;; = 277 mm?.

Vay chiéu rong 16 hinh: b3 = /1,06.F; =17,lmm ;

Chiéu cao 16 hinh: h;;=1,25.b;; =21,4 mm.

- Lugng gian rong trong 16 hinh x4c dinh theo d6 thi H.7.34 va H.7.35:
Ab;; =3 mm.

Gia can 12 - é6van:

Dién tich 16 hinh:  F,, =338 mm

Chiéu rong 16 hinh: b;, =b;; - Ab;; =17,1 -3 =14,1 mm
Chiéu cao 16 hinh, khi khe hd S = 3,5 mm:

3F,  3.338

h12 = = =32mm;
2b, +S  2.141+35
2 . X 1N s 2 P b2 + h2
Bén kinh 16 hinh tinh theo biéu thitc: R, = —Ozlh ov

Gia can 11 - ovan canh:

Dién tich 16 hinh: F,; = 426 mm?.

Chiéu rong 16 hinh: b, =/1,06.F,, =+/1,06.426 =21,2mm
Chiéu cao 16 hinh: h;; =1,25.21,2=26,5 mm

Vé6i py, = 1,28 tim Ab,, theo d6 thi H.7.34 va H.7.35 ta ¢6: Ab,; =4 mm
Kiém tra lai luong gian rong ¢ gia 12 theo biéu thic:
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Ab,, =(0,45+0,5)/Ahy R g [AJ,I—TBJ

TB

Véi Ah.; =0,75.21,2 - 333—28 =15,9-10,8 = 5,4mm
Ry = %10’5 =159,8mm;
Ab,, = 0,45.«/5,4.159,8(155’49) =4,5mm .

Khoang trong danh cho gian rong & 16 hinh gia 12:
AB,, =h,, —h, =32-26,5=55mm.
Cic kich thudc 6van khong phai thay déi lai vi luong gidn rong c6 thé diéu
chinh béi khe ha giita 2 truc can.
Gia can 10 - 16 hinh 6van
Dién tich 16 hinh:  F,;, = 337 mm?
Chiéu rong nam ngang (chiéu day 16 hinh):
by =by, - Ab,; =212 -4 =172 mm
Chiéu cao 16 hinh, khi khe hé S = 5 mm.
3F, _  3.537

h, = = =40,8mm ;
2b,+S  2.172+5
z z X N z R ~ b120 + hfo
Bén kinh 10 hinh tinh theo biéu thic: R, = BT
10

Gia can 9 - ovan canh:

Dién tich 16 hinh: Fy = 709 mm?.

Chiéu rong 16 hinh: b, = /106.F, =+/1,06.709 =27,4mm
Chiéu cao 16 hinh: hy = 1,25. 27,4 = 34,2 mm

Tim Ab, theo d6 thi H.7.34 va H.7.35 ta c6: Aby = 4,5 mm
Kiém tra lai lugng gidn rong Ab,, theo biéu thic:

Aby =(0,45+0,5)./Ah1g Rgtp (AETB j
b

TB
‘e 537
Véi Ah, =0,75.27,4 - 208 20,5-13,1=7,4mm
Ry = @ =158,5mm;
Abyy = 0,45.«/7,4.158,5.(27(;45) =5,6mm .
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Khoang trong danh cho gidn rong & 16 hinh gia 10:
AB,, =h,, —h, =408-34,2 =6,6mm .
Cac kich thudc o6van khong phai thay déi lai vi lwong gidn rong c6 thé diéu
chinh bdi khe hé gitra 2 truc can.
Gia can 8 - ovan
Dién tich 16 hinh:  Fg = 920 mm?
Chiéu rong nam ngang (chiéu day 16 hinh):
bg = by - Aby = 27,4 - 4,5 = 22.9 mm
Chiéu cao 16 hinh, khi khe hé S = 6,5 mm.
_O3F, 3920
T 2b,+S 2229465
Dién tich phoi vao 16 hinh 8:
F, = h,.b, = 44.38 = 1672 mm>
Khoang trong cua 16 hinh évan danh cho gian rong:
Abg =hg —h, =52,8—44 =8 8mm ;
Kiém tra lai luong gidn rong theo biéu thuc:

Ah =0,75.38 —% =28,5-17,4=111lmm

2

hg =52,8mm;

Ry = % —156,3mm
111 )="7,3mm
8,5

Aby =045 1LL1563(

Do 7,3 < 8,8 nén qua trinh can s€ khong tao bavia.

Dién tich ti€t dién 6van c6 thé tinh chinh x4c bang biéu thic:
Fo =h,.S + Kp o (b, - S).

S: khe ho gitra 2 truc can;

h,,: chiéu cao 6van & truc ding;

b,,: chicu day (rong) o6van;

’ , .~ h .
K,,: hé so tinh theo ty s b = S ; (hinh 7.36)

ov

Dy =Dy _g =Dy —hqy.

D,:duong kinh ban dau va la khoang cach giita 2 duong tam truc can khi da
g4 lap truc dé cédn.

Puong kinh vanh truc: D, = D — S trong thuc t€ la duong kinh danh nghia,
trén co s& ctia duong kinh nay nguoi ta tinh duong kinh lam viéc trung binh Dy
Hiéng s6 cén lién tuc dugc tinh tir gid cuoi cung (gia 15) v6i V = 15 m/s; suy ran =
1023,6 vong/phut.
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0,785 T l [
0.78 i T 11
077 \ I SR S . |
A S |
076 \ et S = =
>y Y R O | ' [
% TN 1T 1 | @\ N i
Sl o a0
3073 { . GG W S D) ¢
M= | [ 1 | !
072 BN 1| | T 17 1 1
s 071} i e W by, S
0.70 + S B L e v o e
0.69 i B ) 5 BT IS SIS WS S —
0,68 = — —
0.67
10 14 1.8 22 2.6 30 34 3.8 42
ﬁav i
H.7.36. Do thi x4c dinh K, b, ~s

Duong kinh lam viéc trung binh:
Dy =D—H, =D—-25 =280~ 2L _ 267 4mm
d 16
K,s = Fis.Dyppnt = 201.267,4.1023,6 = 55.10°,
d/ Cau tao 16 hinh tinh va 2 16 hinh trudc tinh
® cau tao 16 hinh tinh

C6 nhi€u cach thiét k& 16 hinh tinh khi can thép tron.
Kich thudc cua 16 hinh tron, v6i phoi & trang thai néng:
A —A
dM%:4Lm2+Lm5ﬁ——L5—%
Trong d6:  A,: dung sai duong cua san phim
A,: dung sai am clia san pham
Thong thuong thi duong kinh phai ¢ trang thdi nguoi theo dung sai am la:
Ay
dnguoi =d ==~
boi v6i thép c6 chit lugng thi duong kinh phoi & trang thai ngudi theo dung

sai duong dugc tinh nhu sau:

A A —A
:d+72; hozflc:dnguoi:d——l2 2

Vi du, dé cén thép tron v6i do chinh xdc thuong d =207 va v6i do chinh

dngu@i

2 2
xédc cao d =20707 .

 +02-04

Ta co: dyguei =20 =19,9mm

dpgng = (1,012+1,015).19,9 ~ 20,16mm..

Khi thiét k& 16 hinh tron tinh thong thudng ta c6:
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- Chiéu rong 16 hinh tron By (dudng kinh thép tron & trang néng) nhu trén
hinh 7.37a:
By =(d+A,)(1,012+1,015);

- Khe ho gitta cdc vanh truc: s = (l +ij.D ;
8 25

D: duong kinh truc can.

- Ban kinh & vanh truc: r=0,1d

d: duong kinh thép tron.

H.7.37. C4u tao 16 hinh tron tinh
a/ ciu tao thong thuong; b/ ciu tao c6 do nghiéng

Dai véi thép tron c¢6 dudng kinh nho thi khe hé gitta cdac vanh truc 16 hinh c6
mot do nghiéng (I1dm rong miéng 16 hinh) nhim trdnh bavia trén san pham
(H7.37b). Cach cau tao la v€ vong tron c¢6 duong kinh & trang thai nong clia san
pham (d,,,, = 1,013.d) sau d6 ké truc nam ngang va xdc dinh khe ho S, ti€p theo ké
moOt dudng nghiéng véi truc ndm ngang ti€p tuyén véi vong tron (H7.37b).

Tu hinh ve ta thay:

AB AD
k=—=—=tga
OB DC

V6i do nghiéng k khac nhau (tuy theo kich thuéc san phdm) tim dugc gid tri
B, (chiéu rong 16 hinh) & bang 7.12.

Ban kinh luon & vanh truc: r = (0,08+0,1).d

@ CAu tao 16 hinh 6van va vuong trudc tinh

D6i véi 16 hinh ovan (H2.28) va ta c6 biéu thitc (xem lai chuong 2):

_by +hy,
ov 4h0v ’

Khe h¢ gitta 2 truc can S = (0,01+-0,05).D

Ban kinh vé 6van: R

T'ruong Pai hoc Bach khoa Pa nang - 2005



Gido trinh: Cong nghé cdn va thiét ké' 16 hinh truc can 154

Bdng 7.12. Do nghiéng va duong kinh nam ngang ciia 16 hinh tinh

D k o By

105 = 50 0,2 1120’ 1,021.d,,, - 0,2.S
55+ 50 0,3 16°40° 1,050.d,,,, - 0,3.8
45 = 30 0.4 21°50° 1,081.d,,,, - 0,4.5
30 = 10 0,5 26°35° 1,12.d,,,, - 0,5.5

D: dudng kinh san phim o gbc nghiéng véi ti€p tuyén

k: do nghiéng B,: chiéu rong 16 hinh

L6 hinh vuong ¢6 ban kinh luon (H.2.30):

H=b=1,14.C

Kich thuéc thuc t&: b, =1,14.C—S; h,=1,14.C — 0,82.r; 1= 0,15.C
® Vi du: xdc dinh cédc kich thude cta 16 hinh tinh, trude tinh (6van) va trudc
16 hinh 6van theo phuong phdp d6 thi dé can thép tron d = 50 mm.
L6 hinh tinh
Khong xét dung sai ta ¢6 dudng kinh san phdm & trang thdi néng nhu sau:
d,one =1,013.50 = 50,7mm
Chon k = 0,4 va S =5 mm. Theo bang 7.1 ta cé:
d,on — By =1,081.d,,,, —0,4.5=1081.50,7—-0,45=52,8mm
Bén kinh lugn vanh truc: r = 0,08.50,7 = 4 mm

W q';.
a|xn

n
T
Pl
N

0.90¢+ 1,1

0.80 + 0,9

0.75 - 0.8 44

a-;Lo_-, PP BN 1 Il
0 10°20 304050 60 70 80 30 100 150 200

d. mm

H.7.38. Do thi xdc dinh chiéu cao 6van mot ban kinh theo
dudng kinh thép tron thanh phdm
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L6 hinh ovan trudc tinh (mot ban kinh).

Theo do6 thi hinh 7.38 véi thép tron d = 50 mm ta tim duoc h/d = 0,93. Vay
chiéu cao cua 16 hinh 6van 1a: h = 0,93.d = 0,93.50 = 46,5 mm.
Tir d6 thi hinh 7.39 vé6i thép tron d = 50 mm ta tim dugc h/b = 0,65.

i S.mm
b
09F 20—
08+ 15
0.7+ 10 -
06F S5h—
|
i |
. ! [ '
0s i ' - .

g 50 100 150 200 d, mm

H.7.39. Quan h¢ gitta duon kinh thép tron d
VGi ty s0 h/b clia truc 6van mot ban kinh

h 465
065 0,65

Do d6 chiéu rong 16 hinh 6van la: b= =71,5mm.

Chon khe h¢ S =5 mm.
Ban kinh vé 6van:
b —(h-S) 71,5*—(46,5-5)
R = =
*  4(h-S) 4.(46,5-5)
Dién tich tiét dién ovan:

=41mm

F, =bS+ %b(h ~S)=715.5+ %71,5(46,5 —5)=2327,5mm?;

L6 hinh vuong trudc 16 hinh évan

N6i chung phoi di vao 16 hinh 6van (trude tinh) cé nhi€u dang: hinh vuong,
ovan mot ban kinh hodc nhiéu ban kinh, 6van canh, sdu canh, tron v.v...

0 day tinh cho mot dang 16 hinh 1a hinh vuong (hé vuong-ovan-tron). Daoi
v6i phuong phdp nay c6 thé chon kich thudc canh C cua 16 hinh vuong trude 16 hinh
ovan trudc tinh theo kich thuGc san pham thép tron d. Méi quan hé giita cdc kich
thudc nay c6 thé xem trong bang 7.13 trén co s& cc thong so thuc nghiém.
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Bang 7.13. moi quan hé giira cac Kich thudc cua 3 16 hinh: tinh, trudce
tinh va trudc trudce tinh khi can thép trong thong thuong.

Pwong kinh sdn | Quan hé kich thu6c dvan va 6van san phdm | Canh vuong C
pham tron d (mm) N N Py /Q{
d h H v
5+7 0,69 + 0,78 2,35+25 5+7
7+9 0,75+ 0,85 1,75 + 2,1 7+9
911 0,80 + 0,85 1,67 + 1,8 d + (0,25 +0,5)
12 +15 0,80 + 0,87 1,6 1,7 d+1
16 + 20 0,87 + 0,90 1,5+ 1,6 d+2
21+ 25 0,90 + 0,92 147+ 15 d+3
26 + 35 0,90 + 0,94 147+ 15 d+3
36 + 40 0,9 14+15 d+(4+7)
42 =50 0,91 1.4 d+ (8+12)
52+ 60 0,92 1.4 d + (12+15)
65 - 80 0,92 1.4 d+(12+15)
>80 0,92 1.4 d+ (12:15)

Twr vi du trén vé6i thép tron d = 50 mm, ta c6:

Canh 16 hinh vuong trudc 16 hinh 6van:
Bén kinh luon & dinh 16 hinh:

Dién tich 16 hinh vuong:

81.

< »
¢ -

r6

C=d+8=50+8=58 mm

r=(0,1+0,15).C=0,12.58 = 7 mm.

F,=C’ -0,86.r* = 58% - 42 = 3322 mm”.

46,5

H.7.40- C4c kich thudc 16 hinh can thép tron duong kinh d = 50mm.

@ Vi du tinh Kkich thude 16 hinh vuéng-ovan-vuong theo phuong phap

do thi. Hé 16 hinh nay trén hinh 7.41

H.7.41 Hé thong 16 hinh 6van - vuong.
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Véi A = 45 mm, theo d6 thi hinh 7.42 tim duoc
A b,

D 1682 —116; 2o =235,
hOV ov ov
Vay: h, = A B 26,8mm .
1,68 1,68
Khe h& S duge xdc dinh theo biéu thic sau:
S, = (0,15+0.2).A
S,, = (0,15 +0,2).h,,
<
on —
[ —
% ch\l1 \\\\ bov
.e [ —— +
% hOV
<
£ S A
< -
) hgy
a
o ~a
-5 10 15 20 25 30 35 40 45 50 h0v

Canh cua phoi vuong A (mm)
H.7. 42. Quan hé giita kich thudc cua phoi vuong
canh A dua vao 6van theo hé thong 6van-vuong
Khe h& S ciing c6 thé chon theo d6 thi hinh 7.39 nhu sau:
Sey =0,15.h,, =0,15. 26,8 =4 mm
Chiéu rong cua ovan: b, = 2,25.h,, =2,35.26,8 = 63 mm.
2
Bén kinh 6van: R, = 63" (26’8 — 4)
o 4(26,8-4)
Canh cua 16 vuong (a) tié€p theo:
A=1,16h,=1,16.26,8 =31 mm;
Khe hé cua 16 hinh vuong canh A: S, = 5 mm.

=49,25mm;

Khe hé cua 16 hinh vuong canh a:

S,=0,12.31 =4 mm
Bén kinh lugn & dinh 16 hinh vuong A: r, =5 mm
Ban kinh lugn & dinh 16 hinh vuong a: r, = 4 mm.
Dién tich hinh vuong A:

F, =45 — 0,86.5% = 2004 mm?;
Dién tich 16 hinh 6van:

F,, =b,,.S + 2/3b,,(h,,-S) = 63.4+2/3.63(26,8-4) = 1212 mm?*

Dién tich hinh vuong a:

F, =31%-0,86.4* = 947 mm®.,

F, 2004

Hé s6 gian dai trong 16 hinh ovan: p , =2 = =1,65
F 1212

ov

T'ruong Pai hoc Bach khoa Pa nang - 2005



Gido trinh: Cong nghé cdn va thiét ké' 16 hinh truc can 158

F, 1212

oV

F 947

a

Trong truong hop da biét cdc canh a va A, ta tim chiéu rong cua 16 hinh 6van

Hé s6 gian dai trong 16 hinh vuong a: u, = 1,28.

trén co s canh A. Sau dé tim chiéu cao 6van trén co s& canh a.

Vi du: c6 canh A = 30 mm va a = 21 mm, theo d6 thi hinh 7.42 tim dugc ty
s0 A/h=1,69; b/h=2,53.
o :i =£ =17,75mm;

1,69 1,69

Chiéu rong cua 16 hinh 6van: b,, = 2,53.h =2,53.17,7 = 45 mm;

D¢ tim chiéu cao that clia 16 hinh 6van, tim a/h, quy udc rang a = A,y =21
mm. Theo do thi hinh 7.13 ta c6: a/h = 1,28; vay:

-2 2l i64~165mm;
1,28 1,28
Lay h,, = 16,5. Cac kich thuéc khac duoc tinh nhu sau:
S, =4mm, r, =4 mm, S,, =3 mm, S, =3 mm, r, =3 mm.

Vay chiéu cao cua 6van 1a:

Ban kinh o6van: R, =40,9 mm.
Dién tich tiét dién F, = 886 mm?, F, = 540 mm?, F, = 433 mm®.
Hé s6 gian dai trong 16 hinh ovan: p_, = Fy 886 1,64;
F. 540
Hé s6 gian dai trong 16 hinh ovan: p, = Fo _ 340 1,25;
F, 433

a

O cdc méy cén day thép vi kich thudc san phdm nho nén cin phai dam bao
nhiét do can cudi cung do d6 phai ting dung hé s6 gian dai 16n (phai dam bao dicu
kién an kim loai) vi vay moi quan hé giita céc kich thu6c c6 thé tham khdo cdc do
thi 6 hinh 7.43.

\
on
=) bov
(ep)
“ hOV
_’g N B
3 o
e & el
§ hOV
—_ > a
S‘ hOV
5 10 15 20 25 30 35 40 45 50

Canh cua phoi vuong A (mm)
H.7. 43. Quan hé gitra kich thudc cua phoi vuong va dvan
theo hé thong vuong- 6van-vuong trén may can day
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d/ Vi du:thiét ké 16 hinh can thép day ¢$6,5 mm trén may can day lién tuc

® Cac so liéu ban dau

Mady can day gom nhém gid can tho 9 gid; hai nhém gid cén trung gian moi
nhém 4 gia; hai nhém gia cdn tinh mdi nhém 6 gid. Mdy c6 thé cdn day vé6i dudng
kinh ¢5,5 + 6 mm sau 21 1an cén; can day ¢6,5 sau 19 lan can (bo gid 16 va gia 17-
nhém gia cén tinh); Kich thuéc phoi vuong 80 x 80 x 12000. (Cling c6 mdy can day
v6i duong kinh ¢6,5 tir phoi vuong 60 x 60 sau 17 lan can.

Qua trinh bién dang xay ra cht yé€u & nhom gia can tho, luong ép chon theo
g6c an cho phép. O céc gid cudi clia nhém gid can tinh, hé s6 gidn dai chon theo
diéu kién bao dam do chinh xédc clia san phdm, trdnh sy mai mon 16 hinh. O nhém
gid can trung gian, hé s6 gian dai chon theo kha nang ctia hé 16 hinh 6van-vuong.

@ Tinh va thiét ké 16 hinh

Néu vé6i day ¢$6,5 mm cé dung sai = 0,5 mm thi duong kinh day & trang thai
ngudi duoc tinh nhu sau:

A A, 05-05

=6,5— =6,5mm;
2

d . =d-

nguoi
Puong kinh day ¢ trang thdi néng:

d e =1,014.d, . =1,014.6,5=6,6mm ;
Dién tich 16 hinh tinh:
_md;, 314.66

F, = = =342mm?;
4 4

Cho rang sau 17 14an cén s€ c6 day duong kinh 8 mm va duong kinh day &

d = (8 — O’S;O’SJI,OM =8,Imm;

néng

nguoi

trang thai nong:

Heé s6 gian dai tr sau 1an cdn 17 dén 1an can 19 s€ la:

8,12
K79 = w =1,51;

2

Hé s6 nay tuong d6i cao do d6 phai chinh lai 1an can tha 17 sao cho:

W7o = L4+1,45;
Chon hé s6 gian dai trong 16 hinh tinh p,, = 1,15.
X 1,42
Vay ¢ lan can thit 18 tacod:p g = s =1,23;

Dién tich tiét dién 16 hinh 18: Fy = u,y.Fy =39,3mm?;
Dién tich tiét dién 16 hinh 17 6van canh hoac tron):
F,, =1,23.393=48,5mm";
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Tur gia 10 dén gia 17 1a qua trinh can theo hé thong 6van-vuong

Do d6 hé s6 gian dai tir 16 hinh vuong no dén 16 hinh vuong kia la:

Hé s6 gian dai tong tir sau lan cén 15 dén lan cdn 17 (vuodng-ovan-tron) 1a
Ws+17 = 1,45 cho ring 1an can thtt 17 ¢6 thé nhan duge day 8 mm. Kich thuéc cic 16
hinh vuong trung gian ghi trong bang 7.14. Trén co s& kich thudce cac 16 hinh vuong
tim kich thudc va dién tich cua cac 16 hinh 6van va ovan truge tinh.
Bang 7.14. Kich thuéc 16 hinh vuong nhém gid cén trung gian dé cén day thép d = 6,5mm

S6 gid can S6 lan can Dién tich tiét | Heé so gian dai Canh hinh
dién F, mm. vuong C, mm
9 9 286 17
11 11 168 1,7 13,2
13 13 105,8 1,6 10,9
15 15 70,3 1,5 8,5
19 17 48,5 1,45 -

O 14n cén 18 trén gid truc ding, luong gidn rong trong 16 hinh tron c6 thé

tinh theo biéu thitc thuc nghiém sau:
Ab,, =0,03+/DA/d =0,034/270.4/6.6 ~ 1,3mm
Dé c¢6 dugec mot khoang trong du phong ta 14y Ab,g = 1,5 mm.
Vay bi=6,6-1,5=5,1 mm

Chiéu cao 16 hinh 6van trudc tinh
_ 3F5 3393
“2bjg-S 251-1

h18 = 10,5mm

L6 hinh 6van canh lan can 17

O trén da du dinh sau l4n cdn 17 c6 thé nhan dugc day d = 8 mm; song khi
can day d = 6,5 mm thi 16 hinh nay phai giam tiét dién.
F,; = 48,5 mm’

’ X 1 TR h
Vay néu chon 16 hinh nay véi ty s6 truc: —~=1,15
17

Thi tir hinh 2.13 ta c6:
F, =0,75h,.b, =0,75.1,15.b;, =0,86.b}, = 48,5mm";

Do do: b, = }32’2 =7,5mm; h;;=1,15.7,5= 8,6 mm;

Lo hinh trung gian 16

Tong hé so gian dai trong 2 16 hinh 16 va 17:
Higa7 = 1,45
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L6 hinh 16 1a mot 16 hinh 6van trudc tinh khi cdn day d = 8 mm. Vi thé hé s6
gian dai 1an cdn 16 va 17 1ay nhu nhau:
Hig =Ky =4 145 =121
Dién tich 6van sau lan can 16 la:
F, =u,,.F, =121.485=585mm";
Khi hé s6 gidn dai p,, = 1,21 va chiéu rong 6van canh b, = 7,5 mm thi luong
gian rong trong 16 hinh 17 chon theo d6 thi 7.35 va ndi suy ta dugc:
Ab,; =1,8mm;
Chiéu day ovan (chiéu rong nam ngang) cua 16 hinh 16:
b, =b,;, —Ab; =7,5-18=5,7mm;
Chiéu cao 16 hinh (gid truc ding):
3.F, 3.58,5

h, = = =13,Imm;
2b,+S  257+2

Lo hinh 6van 14 (gia trung gian)

Ta c6 w45 = 1,5. & day chon hé s6 gian dai ¢ 16 hinh 6van 16n hon & 16 hinh
vuong:
t,, =1+1,25(u, —1).

Vo p= g, = 1412500, - 1)];

0,25+ /0,063 +5. . .
Do dé: n, = i 3;) o4 ; dong thoi p, :L;
Vay: o=, = O,25+«/02,0563+5.1,5 _12: - 1; 125

Dién tich ovan: F,, = u,5.F5s =1,2.70,3=84,5mm".
Khi C;5 =8,5, ;5 = 1,2 chon luong gian rong Ab, s theo do thi hinh 7.44 duogc
Ab;s =3 mm.
Chiéu cao ctia 6van: h,, =1,14.C;s —Ab,, —S=1,14.8,5-3-2 =7mm;
3F, 3845
3h,+S 27+2

Chiéu rong 6van: b, = =158mm;

L6 hinh ovan [ lan can 12

Taco: np3=1,6

_ 0,25++/0,063+5.1,6 —124: 1,6

=——=129;
25 Fz 124

Dién tich 6van: F,, = ,.F,; =1,24.105,3 =130mm".

Vay: Hi3
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Ab
28 u=1,7_}-A"]
26 T, 4 1
24 p—
=1,7 o
y o 2 EsSamssls
£ 18 16 18 AT i
= 16 D= = Y A S i
314 A e, A A ]
£ 12 AT LA A T | [n=12
£ 10 Pl o= aBMEIE g
g1 Zooere T e N (Tzecer e :
£ 6 1] Ll oA A u=1,1
E e Z—a
4 = 4
2 / 2
0 v 0 |
5 10 1520 25 30 35 40 45 50 55 60 65 70 5 15 25 35 45 55 65 75 85 95
Ab a/  Canh vuong C, mm b/ Canh vuong C, mm
40
38 =17
36
34 7 A n=16
5 _
go - n=15
28 A/ 1 all
26 /A p=14
24 / V. L~
NN A p=13
% AN A | | T
18 YAA = n=12 o .
16 9 dipes= ’ H.7.44. Do thi quan hé giita Ab, p va C
14 o daP n=11 khi Cél:l ph(”)i, ovan tror/lg 16 hinh vuong.
12 /P - ’ a. duong kinh truc cdn D = 250 mm;
10 A A b. duong kinh truc can D = 350 mm;
] c. duong kinh truc cdn D = 500 mm;
20 40 60 80 100 120 140 160
c/ Canh vuong C, mm
Luong gian rong Ab,; chon theo d6 thi hinh 7.44 dugc Ab,; = 3,8 mm.
Chiéu cao ctia 6van h,,:
h, =114.C; —Ab,; -S=1,14.109-38-2,5=9,Imm;
Chiéu rong 6van 12:
3.F 3.130
n = 2 _— =18,6mm ;
3h,+S 291+25
L6 hinh ovan- 1an can 10
Tinh tuwong tu ta ¢6 két qua sau:
W, =127; u,o=1.34; F,,=214 mm?
th = 11,1; blO = 26; Abll = 5 mm;
Kiém tra xem luong gidn rong khi cdn phoi 6van trong 16 hinh vuong c6 bao
dam khong.

V6i Cy = 17 mm; D, = 350 mm; Vay luong gian rong duoc tinh:
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Ahpy 0,44/(C =g )R .ﬂ =

Ab = 0,4,/Ah5.R s - -

17-82

=0,44/(17-8,2).171. 8mm

Nhu vay khoang trong danh cho gian rong trong 16 hinh vuong la:
AB, =b,; -C, =26-17=9mm

Nhu vay lugng gian rong nho hon khoang trong danh cho né. Véi cédc 16 hinh
khdc ciling phai kiém tra nhu trén.

Trén nhom gia can tho va can trung gian v6i cdc mdy can lién tuc dung hé
thong hinh hop chit nhat-vuong cho phoi c6 tiét dién vuong 80 x 80 mm & cac gia
can dau, sau dé dung hé thong 16 hinh 6van-vuong.

Ngoai c4ch tinh trén ngudi ta ciing c6 thé dung phuong phéap d6 thi, phuong
phép phan bo hé s6 gian dai. Hang so cén lién tuc cling phai xuét phat tir toc do can
gid cudi cung dé xéc dinh.

e/ Can va thiét k€ 16 hinh cho thép van
d, +d

Duong kinh danh nghia ctia thép van tinh theo bi€u thic: d, =

d,: dudong kinh ngoai cua thép van, mm;d: duong kinh trong ctia thép van, mm

Thép van dugc ché tao theo céc kich thuée dy = 6 + 90 mm, mdc thép la

CT51 hoac thép hop kim thap. Quad trinh cdn thép van duoc thuc hién trén may can

hinh ¢& nho, trung binh va may can day. Hé 16 hinh st dung & day ciing nhu hé 16

hinh can thép tron, chi kich thudc clia 2 hé 1a khac nhau. Kich thudc va hinh déng

16 hinh cdn thép van cho trén hinh 7.45. Theo hinh 7.45 thi 16 hinh tinh (H.7.46) va
16 hinh trudc tinh (H.7.47) d€ cén thép van khéc véi can thép tron.

H.7.45. Hinh ddng va kich thuGc cua thép vin
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Khi ché€ tao 16 hinh tinh dé can thép vin ngudi ta thuc hién 2 budc:
- Tién ranh trén truc theo kich thuéc duong kinh trong d cua thép vin.

A-A
-l
1 |
b “
2
SN S ANL ; R
At v |
pow, / " s I — —
) x|
| |
) ' H.7.46. L6 hinh tinh khi cén tl L ” 8 _i

Phay trén bé mat rinh theo kich thuéc go ctia thép van. ~ H.7:47. L6 hinh truge

tinh khi c4n thép van
Puong go doc theo thanh thép do khe hd gitta 2 truc can tao
nén trong qua trinh can. Néu thiét k€ 16 hinh khong ding hoac thuc hién cong nghé
khong ding thir kich thudc (chi€u cao) cua go doc sé khac véi kich thude cta go
(van).

Thép van dugc can theo dung sai am:
+0,3

- V6i dy = 6 + 20 mm, ¢6 dung sai d ;**

- Vé6i d; =20 + 90 mm, c6 dung sai d é?j

Pé dam bao dugc kich thude va hinh dang
cta thép vin thi diéu quan trong 1a phai chon
duoc hinh ddng va kich thudc cta 16 hinh 6van
trudce tinh.

Khi cén thép van doi hoi su tiéu hao nang luong 16n. So d6 can thép van cho
trén hinh 7.48. Tir hinh 7.48 ta dé dang nhan thay 1a diéu kién an khi can thép vin
thuan 1gi hon khi can thép tron, ¢6 nghia la diéu kién ma sét 16n hon, chiéu dai cung
ti€p xuc cling 16n hon.

C6 thé so sanh:

- Khi cén thép tron: f = tga; R.a =1,.
- Khi cén thép van: f = C,.tga; R,.a =C,.1;

X9

Taco: a=C,. |—;

dodé: £ =C,.C,.

H.7.48. So d6 can thép vin
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o
-
(€,C,)
Trong do, C,, C, - cdc hé s6 so sanh qud trinh an khi can thép tron va can
thép vin. Mt khéc ta c6: Ah_ =2R, (1-cosa).

Suy ra: Ahy . = f>.R,

Vi th€ hai hé s6 C,, C, ¢6 thé tinh dugc khi biét géc an o va dudng kinh 1am
viéc ctia truc can D,. Tir diéu kién an véi mot géc o =29° +30°C (cuc dai) va véi
hé s6 ma sat f = 0,36 (tuong (ing nhiét do can trong pham vi 800 + 1100°C) va tich
s6 C,.C, = 1,13 ¢06 thé tim dugc diéu kién dé c6 dugc mot bé mit gd xodn tot nhat
va toc do cén t6i da & moi diém trén bé mat san pham.

Diéu kién do la: g =0,1

k

d4: duong kinh danh nghia cta thép van (dudng kinh trung binh).

D,: duong kinh lam viéc ctia truc can.

Khi can thép tron véi kich thuée nho A
va trung binh thi 16 hinh 6van trudc tinh c6
thé dung 16 hinh 6van mot ban kinh. Nhung
khi cdn thép vin, néu dung kiéu 16 hinh

ovan mot ban kinh s€ kém hiéu qua vi
trong 16 hinh tinh vi ¢6 duong phay ranh
nén ton tai tinh chét bién dang, chua ké dén
su bién dang khong déu do hinh dang 16
hinh tao ra (6van cén trong 16 hinh tron).
Nhu vay tinh chat bién dang khong

N . P sz S ~ LN A N ‘
déu khi can thép van la nhiéu hon néu dung

16 hinh 6van mot ban kinh, do d6 dé gay ra Hinh 7.49- So d6 can phoi 6van
hién tuong kich thuéc go xoin khong ding. trong 16 hinh tinh khi cén thép van.

Khi nhiét do & dinh 16 hinh 6van mot ban kinh bi nguoi (khong déng déu
nhiét do trén ti€t dién phoi.

Hinh déng va kich thuGc cua phoi 6van dua vao 16 hinh tinh trén hinh 7.49

Nhiéu cong trinh nghién citu ciing nhu tir thuc t€ san xudt cho thdy dé€ can
thép van, t6t nhat dang hé 16 hinh 6van bang trudc tinh c6 hinh dédng nhu hinh 7.47.
S6 lieu d€ thiét k€ 16 hinh 6van bang trudc tinh khi cdn thép vin tuy theo kich thudc
duong kinh cho trong bang 7.15 va cac hinh 7.45 + 7.47.

Vi 16 hinh vuong truée 16 hinh 6van, khi khao sét thuc nghiém ngudi
ta thay rang: phoi vuong dua vao 16 hinh 6van c6 thé c6 nhiing tiét dién khac nhau:
phoi ¢6 tiét dién vuong cho thép van cé dudng kinh nhd (dy < 16 mm; phoi ¢6 tiét
dién chit nhat cho thép van c6 duong kinh d, = 18 + 45 mm va phoi ¢6 tiét dién dac
biét cho thép vin ¢6 dudng kinh 16n hon (d > 45 mm).
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Bang 7.15. Kich thu6c dé thiét ké 16 hinh évan bang truéce tinh khi can
thép van c6 dudong kinh khac nhau.

d, d d, H B t R S
10 9,3 11,3 8,5 17 2 4 -
12 11 13,5 10 20 3 5 -
14 13 15,5 12 22 3 6 -
16 15 18 14,5 24 3 7.5 -
18 17 20 15 26 3 8,5 -
20 19 22 18 30,5 3 9 0,5
22 21 24 19 35 3 12 0,5
25 24 27 23 40 3 12 0,5
28 26,5 30 26 45 4 12 0,5
32 30,5 34 28 53 4 18,5 0,5
36 34,5 39,5 35 58,5 5 21 0,5
40 38,5 43,5 36 64 5 23 0,5
45 43 49 37 72 6 26 0,5
50 48 54 38 90 8 24 0,5
55 53 59 41 95,5 8 28 0,5
60 58 64 48 96 11 28 0,5
70 68 74 58 115 12 38 0,5
80 77,5 83,5 66 135 13 50 0,5
90 87,5 93,5 77 154 19 65 0,5

d;: dudng kinh ngoai ctia thép van, mm B: chiéu rong 6van, mm

d: dudng kinh trong cuia thép vin, mm t: khe hG, mm

d,: dudng kinh danh nghia cta thép van, mm R: ban kinh luon ctia 6van, mm

H: chiéu cao 6van, mm S: do vong ctia 6van, mm

Theo thuc nghiém thi hinh ddng va kich thudc cta phoi vao 16 hinh 6van
bing trudc tinh dé can thép vin céc loai (bang 7.15).
C6 thé néi ring viéc thi€t k& 16 hinh dé cdn thép van cdc loai 1a hét stc linh
hoat va phai xuat phét tir kinh nghiém thuc t€ dé lua chon tiét dién phoi dua vao 16
hinh 6van. Viéc nay c6 thé thuc hién bing cach ting giam khe h& giita hai truc cén
dé c6 thé st dung phoi c6 nhitng tiét dién khac nhau khi cén trong 16 hinh tinh dam
bao su dién diy va dat kich thudc theo tiéu chuén cuia thép van.
Khi ding phoi ¢6 tiét dién khong phai 1a vuong dé dua vao 16 hinh 6van thi
chon ty s6 gitta chiéu cao H va chiéu rong B cuia phoi nhu sau:
E =0,84+0,65;
B
Néu phoi dua vao 16 hinh 6van c6 tiét dién vuong thi canh A ctia hinh vuong
tinh theo biéu thiic sau:
A=(1,2+1,25).d,;
Trén hinh 7.50 gidi thiéu ba 16 hinh cudi ciing khi can thép van ¢6 d; = 10 +
25 mm.
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7.6.2. Thiét ké 16 hinh can thép vuong

Thép vuodng theo TCVN c6 canh C = 5 + 250 mm. Thép vuong cé canh C <
100 mm c6 géc vudng sic canh, theo don dit hang ¢6 thé ¢6 canh C < 50 mm ¢6
gdc vuong sic canh.

Dung sai cua thép vuong c6 canh C < 100 mm:

- Vi do chinh xdc thuong C*%;

- Vi do chinh xdc cao C'{7;

Thép vuong c6 canh C > 100 mm & géc vudng cé ban kinh luon R £0,15. C

Dung sai cua thép vuong cé canh C > 100 mm:

- Vi do chinh xdc thuong C)Y;

- V6i do chinh xdc cao C2;

Thép vuodng c6 canh C < 14 mm dugc xuat xudng & dang cudn.

Cac hé thong 16 hinh dung dé c4n thép vuong thudng 1a: thoi - vudng; dvan -
vuong; hop chit nhat - vuong. Nhung véi 3 16 hinh cudi cung bat budc phai 1a
vuong-thoi-vuong.

a/ Cac budc tinh toan va thiét k€ 16 hinh can thép vuong
Tuong tu nhu cén thép tron.
® Theo kiéu may, kich thuéc san pham

Xuat phat tir kiéu mdy va kich thu6c san pham thiét k&€ mot hé 16 hinh can
tho. Vi du: véi kich thuéc san pham nho dung hé 16 hinh ovan-vuong; véi kich
thudc san pham 16n dung hé 16 hinh thoi-vuong.

@ Qua trinh tinh toan la ngugc huéng can.

Tinh kich thudc cho 3 16 hinh cudi cing trude tién, sau d6 tinh kich thudc 16
hinh tho.

® Xac dinh kich thudc 16 hinh tinh.

Kich thudc 16 hinh tinh dugc thiét k€ trén co s& kich thudc cha san phdm &
trang thdi ndng c6 xét dén dung sai.

@ Xac dinh hé so gian dai.

Xéc dinh hé s6 gidn dai ¢ 16 hinh tinh va truée tinh theo d6 thi hinh 7.31.

® Tinh dién tich va canh caa 16 hinh vuéng trude tinh.

® Xac dinh kich thudc cua cac 16 hinh thé.

Néu chon hé 16 hinh 6van-vuong, phuong phép tinh tuong tu nhu véi thép
tron. Néu chon hé 16 hinh thoi-vuong phuong phép tinh tuong tu nhu hé 16 hinh
Ovan-vuong.
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Theo d6 thi hinh 7.51 tim hé s6 gian dai theo géc an cho phép, tinh dién tich
cta 16 hinh thoi va vuong tho. Theo d6 thi hinh 7.52 tim lugng gidn rong Ab. Khi
cén phoi c6 tiét dién hinh thoi trong 16 hinh vuong, cho phép ta tim duoc chiéu cao
va chiéu rong cua 16 hinh thoi trung gian.

@ Tong hop thanh bang cac s6 liéu da tinh toan va vé 16 hinh.

7]

12 I
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20t
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L

H.7.51. Quan h¢ giita géc an va hé s6 gian dai va canh vuong c theo hé
thong 16 hinh thoi-vuong.
a. duong kinh truc can D = 250 mm; b. duong kinh truc can D = 350 mm;
c. duong kinh truc cdn D = 500 mm; d. duong kinh truc cdn D = 800 mm.

b/ Vi du vé thiét ké 16 hinh can thép vuong canh C, = 25 mm, trén may
can hinh 350 bé tri hang

® Cac so liéu ban dau

M4y gém 2 hang: hang gid can tho mot gid ¢6 dudng kinh truc can D = 550
mm; hang can tinh 5 gid v6i duong kinh truc can D = 350 mm; s6 vong quay n =
270 v/ph.

Phoi ban dau 1a thép vuong c6 canh C, = 45 mm; cdn ra san pham thép

+0,2 ,
-0,4°

vuong c¢6 canh C, = 25 mm vé6i dung sai A =
@® cic budc tinh toan.
- Xét mot phan dung sai am, tinh kich thugc 16 hinh vuong & trang thai néng:

A 0,4

Cnéng = 1’0013(Cn _Ej = 1,0013(25 - > j =25,2mm;

Dién tich 16 hinh vuong tinh:
F, =C? =252% =635mm°;
L6 hinh tinh khong ¢6 ban kinh luon.
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Theo d6 thi hinh 7.31 ta ¢6 u, = 1,11. Vay dién tich 16 hinh thoi trudc tinh

3 2
la: F, =p,.F, =111.635=705mm";
15 20 —
b o I-:";' i L LIS ‘i/
= L"% 16 M 1.5 L
g 12 2] § o =4 14,4 b
& 10 L~ 1.5 4 £ » T |- =]
3 ; I = T 1.3
o8 Mag] 3w Vg e A — Tz
g e e Pl > ] 2 3 e | =1 ] Z
= 6 ///1/34_’1_’2___ ‘g 3 P ] 1 e 1.1+—
P s b1 . i —
[ 4 T 1.1 I 11 —t
8 2 o | —T ] ] 4 e i —
B — i l 3 2 ——7 ! |
o 0
5 1o 15 20 25 30 35 40 45 50 55 60 5 15 25 35 45 55 65 15 85 5
Canh vuong Cimm)—= Canh vudng C(mm) —
a) b)
30 .
1 -
28—+ A 7‘21 T 30
LA 40 LA 5 T T
T . A aup e t 28 i (98 110
T 22 | AT L k4 ;i nr a8 e O
‘E 20 / //_ A;_ﬁ — W 2 |
2 ] A A B g 22
S 18 e T3 g 20 ]
16 /A /4{ ] g =
£ 14 A =Tt 1,2 1= <
2 A T o 16
12 | ’%:_,L___{ g 14
1§ 10 //’ AT 1.1 2 yp
S T =T A==
« S 8 T T T
2 /% %4—H* —] 2 - B 1
Gz.a 40 60 80 100 20 140 160 50 70 30 110 130‘ i 150 170 210
Cgnh vudng C(mm)—— Canh vubng C (mm) —

H.7.52. Quan hé gitta lugng gian rong Ab, canh vudng C va hé s6 gian dai
khi cén phoi hinh vuong. Hé thong 16 hinh thoi-vuong.

a. duong kinh truc cdn D = 250 mm; b. duong kinh truc can D = 350 mm;

c¢. duong kinh truc can D = 500 mm; d. duong kinh truc can D = 800 mm;

Tur d6 thi 7.52b ta cé Ab, =2 +3mm:

Vay chiéu cao 16 hinh thoi la:

h, =1,14.C,,, —Ab, =1,14.252 -3 =32,5mm;
Chiéu rong 16 hinh thoi:
29y 2705
h, 325

Cac kich thudce hinh hoc khac xem & chuong 2.
Tir d6 thi hinh 7.52b ta ¢ hé s6 gian dai ¢ 16 hinh thoi trude tinh p, = 1,2.
Vay dién tich 16 hinh vuong trudc tinh 1a:
F, =,.F, =1,2.705=845mm”;
Canh hinh vuong trudc tinh la:
C, :\/a:\/%:%mm;
Céc 16 hinh tié€p theo ciing 1a hé 16 hinh thoi-vuong. Néu téc do can la 5 m/s
va nhiét do cdn 12 1000°C thi tir d6 thi hinh 6.11 tim duogc géc an cuc dai o = 20°.
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Khi géc an o = 20°, canh vuong C; = 29 mm ta c6 hé s6 gian dai 16 hinh
vuong 3 1a: p; = 1,3 (hinh 7.52b).
Vi 16 hinh thoi 4 ta 14y hé s6 gidn dai nhu & 16 hinh vuong 3: p, = py =1,3.
Vay dién tich 16 hinh vuong 5 1a:
F, =pu,.u,.F, =1,3.1,3.845=1430mm"’;
Canh hinh vuong 5 la:
C; =/F, =+/1430 =37,8mm ;
Khi géc an o = 20° canh vuong Cs = 37,8 mm ta c6 hé s6 gian dai 16 hinh
vuong 5 1a: us = 1,2 (hinh 7.52b).
Heé s6 gian dai ¢ 16 hinh thoi ti€p theo pg = 1,2.
Vay dién tich 16 hinh vuong 7 la:
F, =p..u,.F, =12.1,2.1430 ~ 2060mm*;
Canh hinh vuong 7 1a:

C, =+/F, =4/2060 = 45,5mm;

- X4c dinh Kich thudc cua 16 hinh thoi trung gian

Lo hinh thoi 4:
Heé s gian dai ¢ 16 hinh 4 va 16 hinh 3 1a:
c2 2
bty =3 =200 = 1697 <17
C; 29

Chon hé s6 gidn dai ¢ 16 hinh vuong va 16 hinh thoi nhu nhau:
Mg =p3 =417 =13;
Dién tich 16 hinh thoi 4 1a:
F, =p3.C3 =1,3.29% ~1096mm?;
Tt d6 thi hinh 7.52b; canh vuéng C = 29 mm; hé s6 gian dai p; = 1,3 ta ¢6
Ab; = 5 mm, nhu vay:
Chiéu cao 16 hinh thoi 4 1a:
hy =1,14.C5 —Aby =1,14.29 -5 =36mm;
Chiéu rong 16 hinh thoi 4:
_2F, 21096
"~ hy 36
Kich thude cta 16 hinh vudéng 5: by =hs =1,14.C5 =1,14.37,8 =53mm;
Khoang trong danh cho gian rong & 16 hinh thoi 4:
AB4, =b, —1,14.C5 =60—-53 =7mm;

by 60mm ;
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Theo d6 thi hinh 7.52b thi luong gian rong dé dua phoi vuong vao 16 hinh
thoi véi p, = 1,3 va canh hinh thoi quy uéc \/Ci =+/1095 =33mm; la Ab, =5,5 m.
trong khi d6 khoang tréng tinh todn cho gian rong 1a 7 mm vay khong can thay doi
kich thudc 16 hinh thoi 4.
Lo hinh thoi 6:
Dién tich 16 hinh thoi 6 la:
Fg =ps.C2 =1,2.37,8> =1715mm?;
Tir d6 thi hinh 7.52b; canh vuong Cs = 37,8 mm; hé s6 gian dai p, = 1,2 ta c6
Abs = 5 mm, nhu vay:
Chiéu cao 16 hinh thoi 6 la:
hg =1,14.C5 —Abs =1,14.37,8 =5 = 48mm;
Chiéu rong 16 hinh thoi 6:
2.F, 21715
he
Kich thugc cua phoi dua vao 16 hinh 6:
b; =h; =1,14.C; =1,14.45 =63,5mm;
Khoang trong danh cho gian rong & 16 hinh thoi 6:
ABg =bg —b; =70-63,5=6,5mm;
Trén co s& canh quy udc ctia 16 hinh thoi la:
Ce =\/F7=m=41mm;
Tir d6 thi hinh 7.52b; canh vuong Cy = 41 mm; hé s6 gidn dai p = 1,2 ta c6
Abgs = 5 mm, nhu vay kich thuéc 16 hinh thoi 6 khong can hiéu chinh.
Trong qua trinh tinh toan trén day khong xét dén ban kinh luon & dinh va &
vanh truc ctia 16 hinh thoi va 16 hinh vuong. Néu c¢6 béan kinh luon thi kich thudc 16
hinh c6 thay déi chiit it vé dién tich, song hé s6 gian dai thay d6i khong dang ké vi
c6 su bu trir & gitra dinh 16 hinh va & vanh truc cén.

bg = =71,44 ~70mm ;

¢/ Can thép vuong theo phuong phap phan tich do thi cua hé thong 16
hinh thoi-vuong.

D6i v6i phuong phdp ndy c6 céc do thi biéu thi cdc quan hé gita cac dai
lugng % % % vGi canh cua phoi vuong vao 16 hinh thoi (H.7.53). D6 thi duoc xay
dung trén céc co so cac thong s6 thuc nghiém cuia nhi€éu nha may cédn thép, moi gia

tri cua ty so n ting v6i mot dai luong Eva%. Khi xéc dinh kich thuéc trung binh

cta timg cap 16 hinh thoi-vuong. Trén co s& do thi v6i mot canh cta 16 hinh vuong
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trudc 16 hinh thoi A tim ty s6 % tu d6 c6 mot gid tri quy ude h. Tu gia tri h tim b.
. ... h g x b 1x s : )y
Khi da biét 5 (theo do6 thi hinh 7.53) tim chiéu cao thuc cua 16 hinh thoi theo ty so:

% . (A; a; b; h: cac kich thudc dugc ghi trén hinh vé va do thi 7.53)

)
;

1.2
: — |
! e
<|a 1 i \J . |
Sl=gg _,,..F,,,,lf, et 1
<|= ‘ ; | |
R o Siree: e B T M S S B A T R S e s
o |
ol ] ] S NN L0 it . e - PP ¥ o e A
Q. i 1 —— Meh SESTEE
= | | 1
w 0.7 — - —t F*”*IV' {
S ; L s
0.6 - - *j;;.q r——1— 5
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0.5 —J———*-" L b
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X A ha
H.7.53. Do thi quan hé giira cc ty sO E;E;H v6i canh vuong A

Cdc hé s
—

khi thiét 16 hinh can thép vuong theo hé thong 16 hinh thoi-vuong.
a. vuodng sic canh; b. vuong c6 ban kinh luon diu canh

D6 thi cho gia tri kich thudc trung binh clia nhiéu nha mdy. cdc gia tri nay
giip xdc dinh cac kich thudc 16 hinh véi cac thong s6 thuc nghiém cla cdc nha
mdy dang cdn thép vuong véi sai s6 khong dang ké.

Sai s6 + 8+10% khi can thép vudng cé canh nho va sai s6 £ 3% khi can thép
vuong c6 canh 16n. Vi vay khi stt dung d6 thi & hinh 7.53, cédc gia tri van cho ta do
chinh xac khi tinh toan.

Khe hé gifta 2 truc can cta 16 hinh thoi va 16 hinh vuoéng cing duoc chon
khac nhau theo d6 thi (hinh 7.54)
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r, =0,15.a
Ry = (1,2+1.3)x,
® Vi du vé tinh kich thuéc cia 16 hinh dé can thép vuong theo theo hé 16
hinh thoi-vuong.
Gia thiét may can da duoc xac dinh so bo va trén d6 can thép vuong; tinh
toan theo phuong phap do thi.
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H.7.54. Do thi tim khe hd & 16 hinh thoi-vuong khi cén
thép vuong theo hé théng 16 hinh thoi-vuong
a. vuong sic canh; b. vuong c6 ban kinh lugn dau canh

@ Qua trinh tinh todn
Dua vao d6 thi (H.7.51a) tim duoc: A = 150 mm la kich thuéc phoi ban dau.
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Ta co: é = 1,008;E = 0,652;i = 0,758 (do thi sac canh)
h b h
. N ) 150
Chiéu cao 16 hinh thoi: h=—=149mm;
1,008
Chi€u rong 16 hinh thoi: b = h _ 149 _ 229mm;;
0,652 0,652

Canh hinh vuong tiép theo 16 hinh thoi: a = 0,758.h = 0,758.149 = 113 mm;
Khe hé ¢ 16 hinh thoi va 16 hinh vuong xac dinh theo d6 thi hinh 7.54 ta ¢6:

ttilloi =0,065; suyra tg.; =0,065h=10mm;

t
—+=0,08; suyrat, =0,08.a=9mm;
a
Hé s6 gian dai tir 16 hinh vuong no dén 16 hinh vuong kia (A = a):
1502
113
Tiép tuc tinh cho mot cdp 16 hinh thoi-vuong ti€p theo, v6i a = a 1a kich
thudc phoi vao 16 hinh thoi. Can ct vao kich thuGe nay dé tim cac hé s6 trén do thi
vol A =113 mm, ta co:

=1,762;

A 10522 =0787:2 = 0615;
h h b
A N X 1s : 113
Vay chiéu cao 10 hinh thoi: h = 5 =107mm;
A A 1T . 107
Chiéu rong 16 hinh thoi: b= =174mm;
0,615

Canh ctia 16 hinh vuong tié€p theo:
A =0,787.h =0,787.107 = 84,5 mm;
Khe hé ¢ 16 hinh thoi: t;,, = 0,065.h = 7 mm;
Khe hé 616 hinh vuong: t, = 0,08.a = 0,08.84,5 = 7 mm;

1132
= 3 3 =1,788;
84,5
Tinh cho cip thoi-vuong thir 3 ti€p theo, véi canh ban dau la A = 84,5
mm, ta c6: A 10872 — 081" — 0.588:
h h b
A A N : 84,5
Vay chiéu cao 10 hinh thoi: h = =77, 7Tmm;
1,087
e < ) 77,7
Chiéu rong 16 hinh thoi: b= =132,5mm;
0,588
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Canh cta 16 hinh vuong tiép theo: a = 0,07.h =0,81.77,7 = 63 mm,;
Khe hé 616 hinh thoi: ty,; = 0,07.h = 0,07.77,7 = 5 mm;
Khe hé ¢ 16 hinh vuong: t, = 0,08.a = 0,08.63 = 5 mm;
84,5
637

Sau khi ¢6 céc kich thuéc ctia 16 hinh can thir lai lugng gin rong trong céc
16 hinh theo c4c biéu thitc da c6 nham trdnh su quéd dién ddy tao bavia trén phoi cén
va san pham. DPong thoi phai thir lai diéu kién an cho phép.

Néu dé can thép vuong sic canh thi cdc 16 hinh thoi-vuong tho va trung gian
khong can phai cé ban kinh luon & dinh 16 hinh.

Néu cén thép vudng tron canh thi cic ban kinh Iuon & dinh 16 hinh chon theo
céc biéu thic da cho.

Thép vuong tron canh thuong c6 kich thude a = 50+-90 mm, tuong ing v6i nd
c6 céc ty s6 h/b = 0,62+0,74 va ban kinh lugn & 16 hinh thoi Ry, = (0,2+0,3)a.

Khi cic ty s6 vé kich thudc cuia 16 hinh thoi truGe tinh va vuong tinh tron

=1,799 ;

Heé s6 gian dai: W=

canh la: %: 0,59;% = 0’835;6 = 0,74 nguoi ta nhan thy doi v6i san pham c6 a =

50+100 mm, qu4 trinh cdn 6n dinh va dam bao hoan toan kich thuéc va hinh dang

san pham. 00 Qs
Khi cin thép vuong sic ﬁ—&/

canh véi a = 10+50 mm Vi ty sO S‘,T //r

kich thuéc & 16 hinh tinh va trudc .

tinh 1a: 2= 0,582 = 0,77 = 0,76 S |
b h b g | P | 4“

thi theo nghién ctiu cua Mekelin, I 2 1]

ciu tao cua 16 hinh thoi truéc tinh = 5 .

phdi c6 mii gia v6i goc & dinh 1a
90° (H.7.55).
D¢ thiét k& 16 hinh nhu trén hinh 7.55 thuc hién nhu sau: tang chiéu cao h

cta 16 hinh 1én H mot gid tri sao cho H - h = 2+8 mm tuong tGng véi kich thude

canh vuong san phdm a = 10150 mm. Nghia Ia: =1+4mm (gia tri nho

twong ng vé6i kich thudc canh nhod clia san phdm; gia tri 16n tuong tng vdi kich
thuGc canh 16n cta san pham). Tir dinh ctia goc vuong 90° néi ti€p vdi canh cia
hinh thoi biang mot ban kinh Ry; ¢6 gia tri Ry = (1+2).h.
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7.6.3. Thiét ké 16 hinh va cac phuong phap can cac loai thép det

Thép det cac loai dugc su dung rit rong rai trong doi song hang ngay va
trong cac nganh cong nghiép, van tai, ch€ tao mdy... Kich thudc thép det theo tiéu
chuén cho trong bang 7.16.

Bang 7.16. Kich thudc cta céc loai thép det

Chiéu rong Chiéu day cua thép det H (mm)

B (mm) 4 5 6 7 8 9 | 10 | 11 | 12 | 14 | 16 | 18

12+ 14

16 + 18
20 =22
25+28
30 +200

Ngoai ra, thép det con c6 hinh ding khic nhau: Thép det lam 10 xo 14, thép
det ca hai mat 1om, thép 1ong mang, thép lam vanh banh 6to, thép dai thung...

Dung sai ctia thép det theo chiéu day H: H')% khiH=7 + 16 mm
H'? khi H =28 + 32 mm

Dung sai cua thép det theo chiéu rong B: Bf?”g khi B=12 +50 mm

a/ Cac phuong phap can thép det

@ Can trén truc bac (phuong phap cii)

____”_r____,_—-—-.r——"*-——n____.#—__“_,pwﬁ-——-—-————h-__——-q_

N
N

Y
o

M FTTETETTTTTTES) //

y 1

N
NN
NN

N
‘Q\\'

]/]/[ /

H.7.56. Can thép det trén truc bac.
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Phuong phéap nay c¢6 nhiéu nhuge diém (H.7.56) nhu chiéu rong san phim
khong chinh x4c vi luong gian rong thay déi luon theo cdc yéu t6 cong nghe. Mat
khéac, bi han ché kich thudc san pham, hinh ddng hai mat ctia thép det khong phu
hop vi khong dugc gia cong (khong ¢ goc vuong). Nhuoc diém khong vuong & mat
bén ¢6 thé khac phuc bang cach dung phoi ¢6 mat cong (H.7.57).

by

WL

() ———————— —

H.7.57. hinh déng phoi khi H.7.58. 16 hinh ép canh
can thép det trén truc bac khi cén thép det trén truc
V6i muc dich gia cong hai mat bén cua thép det khi can trén truc bac, nguoi
ta st dung phoi hop cédc 16 hinh gia cong canh (H.7.58) trén nhitng gid can riéng
biét phoi hgp trong hé théng cac gia can.
b, =(0,98+1,06)b;; tgp=0,05+0,1;

m=(05+1)mm; R=2+10mm; 0,015.D= S<%.h;

@ Can trong cac 16 hinh kin, gian rong han ché (H.7.59)

V6i 16 hinh kin 2 mat bén clia san phdm dugc gia cong t6t, han ché kich
thuéc vé chiéu rong trén mot cap truc. Do 16 hinh phai ¢6 mot do con nho, han ché
gian rong nén 16 hinh mon nhanh.

H.7.59. L hinh kin H.7.60. L6 hinh chit nhat
can thép det bo tri chéo
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® Can trong 16 hinh chir nhat bé tri theo duong chéo trén truc can.

Phuong phap nay dam bao bién dang & moi phia (H.7.60), canh suon dugc
gia cong tot, nhung lai xudt hién luc chi€u truc nén phai dinh vi truc t6t va khi vat
cén ra khoi truc cdn dé bi van xoan nén phai ¢6 co cdu dan huéng phu.

@ Can trén may can chuyén dung lién tuc hoac néi tiép.

0 day dung hé 15 hinh cén trén truc phang két hop véi cdc 16 hinh ép canh.

b/ Xac dinh kich thuéc phoi dé can thép det

@ Phoi la mét hinh vuong: H=B,
Dé ¢6 thép det voi kich thuée h x b, ta ¢6: b =H + ZAb
h, b - chi€u cao va chi€u rong cta thép det
TAD - téng lugng gidn rong, ZAb = K,.(H - h).
Ky - hé s0 han ché gian rong
Vay: H:b+KAb.h
I1+Kp

Bi€u thitc trén chua xét dén cdc luong ép canh cia thép det trong 16 hinh ép
canh, mat khac chon hé s6 K,, cho phu hop 1a khé. Kich thudc phoi phu thuoc vao
kich thudc san pham, cho nén:

n
1
n - 80 1an cdn (tinh cho 14an ép phoi theo chiéu cao).

Il1
By=b-3 Ab+ Y Ah,
1 1
Ah, - luong ép canh theo chiéu rong thép det.
n, - s0 14n cdn ép canh theo chiéu rong.
Tt thong so6 thuc nghiém cho phép chon:
Ah, = (0,2 + 0,3).Ahy ~ 0,25.Ahqg
H-h
n
Tur biéu thitc trén sau khi bién déi véi diéu kién phoi cho cén thép det 1a phoi
vuong (H = B,) ta c6:

b+h(K , —0,25.1)
H= 1

1+K,, —025.1
n

Hé s6 gidn rong Ky, c6 thé tim theo d6 thi hoic tinh theo c4c biéu thitc
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- Biéu thic Djiben: K, = 0,05.Dg
h+0,04.n.Dg
- Cho truc cén bang thép: K, = 0,06.Dg
h+0,04.n.Dg
5 25.D
- Cho truc can bﬁng gang: KAb _ 0,5 5 K
h+0,04.n.Dg

Dk - duong kinh lam viéc cua truc can.

@ Phoi tiét dién hinh chir nhat

+ Vi diéu kién khong c6 cac l1an can ép sudn, c6 nghia la:
b = BO + KAb'(H - h)

do dé H=

H, B, - chiéu cao va chiéu rong ctia phoi hinh chit nhat.
+ Nhung néu c6 lugng ép sudn thi twong tu ta ¢6 bi€u thitc dé€ xac dinh chiéu
cao phoi nhu sau:

b—B0+MKAb—0252L)
n

H= -
K,, —0,25.~1
n

T cdc thong s6 thuc nghiém cho thay vi cac lugng ép sudn nén chiéu rong
cua san pham (thép det) b khong khdc biét nhiéu so vé6i chiéu rong ctia phoi B,
thuong la:
B, = (0,99 + 0,985).b
Trong biéu thic tinh H thay tri s6 B, bang b ta co:

b—0,987.b+h(K, —0,25.71)  0,013.b+h.(K 5, —0,25. 1)
H= n — n

Ky —0,25. 71 Ky —0,25. 71
n n

® Xac dinh kich thuéce phéi ban dau dé can thép det co6 kich thuée h =
3mm; b = 200mm.

Mady cén lién tuc c6 14 gid cén, trong d6: 10 gid truc nim ngang (n) va 4 gia
truc ding dé ép suon (n,); dudng kinh 1am viéc trung binh Dy = 350mm.
- X4c dinh hé s6 han ché gian rong K, theo biéu thitc Djiben
_005Dg 005350
h+0,04.n.Dx 3+0,04.10.350

Ab 0,1225

- Xéc dinh chiéu cao phoi khi phoi 1a mot hinh vuéng H = B,
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Theo biéu thic tinh H, ta cé:

b+h(Ky —0,25.3) 200+3.(0,1225—0,25.i)
H= n__ 1 10 _ 195mm
1+K —0,25.ﬂ 14+0,1225-0,25.—
n 10

Khi phoi 12 hinh chit nhat (H # By)) va B, = 0,987.b, ta co6:

0,013.b + h.(K 5, —0,25.71)  0,013.200 +3.(0,1225 _025. 4
n_ _

H= = Z 10 _118,5mm
K 5, —0,25. 01 0,1225-0,25.
n 10

@ Xac dinh chiéu cao phoi H dé can thép det c6 kich thuée h x b=5x125.

Tl phoi ban dau c6 chiéu rong B, = 120 mm, véi 10 1an can ép theo chiéu
cao va 2 lan ép suon (n = 10; n, = 2); hé s han ché lugng gian rong k,, = 0,1225.
Ap dung biéu thic tinh H ta c6 chiéu cao phoi can thiét 1a:

(b—Bg)+h(K , —025.M)  (125-120)+3.(0,1225—025. )
n_ _

H= - = > 10 _ 74mm
K, —0.25.—1 0,1225-0,25.
n 10

¢/ Phuong phap xac dinh ché do ép khi can thép det

C6 3 phuong phap chu yéu sau:

- Theo diéu kién an kim loai.

- Theo cong suat dong co cuc dai.

- Theo hé s6 bién dang cao trén co s& cac thong so thuc nghiém.

® Theo diéu kién an kim loai.

Nhu da biét hé s6 ma sat f = tgo. Xét diéu kién du phong clia hé s6 ma sat va
duong kinh truc cdn khi phuc hoi lai (thuong 10%), thi lugng ép t6i da Ah,,, cho
mot 1an khi can thép det ¢6 thé tinh theo biéu thic sau:

Ah_. = %.0,855.f2DK

f - hé s6 ma sat, f = n,.n,.n;.(1,05 - 0,0005.7T)

T - nhiét do cén tuong ng véi lan cadn (c6 thé xac dinh bing phuong phap
tinh hoac do truc tiép).

Pé don gian c6 thé x4c dinh T bing dé thi.

Nhiét do bat dau cén s& giam dan theo khoang céch gitta cdc gid can dén
nhiét do két thic can (hinh 7.61). Néu tinh theo phuong phap nay, lugng ép qua
ting 14n can khong phu thuoc vao phoi ban dau. Chiéu cao ctia phoi duoc nhu tong
luong ép timg phan. Chiéu rong clia phoi xé4c dinh trén co s& chiéu rong san pham
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va luong gian rong tinh toan. Riéng luong ép Ah & gid cén tinh va trudc tinh khong
dugc 1ay gia tri cuc dai, vi néu 1ay gia tri cuc dai s€ anh hudng 16n dén kich thudc
san pham. Thuong & gia can tinh Ah = 2+5 mm; & gi4 truée tinh Ah =0,5.Ah,,..

°’C

1200

1050 ~

1000 ~
950

900

A I I m B Iv Vv C VI VIl vl D 1

Hinh 7.61. Xac dinh nhiét do t theo khoang cach giita cac gia can trén may
cén thép det 300: 10 gi4 truc ndm ngang I+X; 4 gid truc ding A, B, C, D.

Trén hinh 7.62 1a so d6 mdy can det 300 véi 14 gia.

Hinh 7.62- So d6 may cin thép det 300. A, B, C, D Ia céc truc thang ding.
Céc truc A, B, Cc6 D =460mm; D c6 D = 440mm; céc truc I + V ¢6 D = 400mm;
céac truc VI, VII ¢6 D = 370mm; céc truc VIII+X c6 D = 330mm.

+ C4c s0 liéu ban dau

S6 vong quay & gia cudi cung la 400 vong/phut; vat liéu 1am truc can la gang.
Trén mdy nay nguoi ta can thép det: b x h =80 x 6 mm

+ Tinh va thiét k€ 16 hinh cho mdy can hinh 7.61.

Qud trinh tinh nguoc huong cdn, khong xét dén bdn kinh luon o cdc dién tich
tiét dién:

- Gia X:
D,, = 330 mm; h,, = 6 mm; t° = 900°C; b,, = 1,013.80 = 81 mm

V6i Ah;, = 2 mm, phoi vao gid 10: H,, = hy; hy = 6 + 2 = 8 mm Vvéi s6 vong
quay 400v/ph; t° = 900°C; truc cén bang gang, hé s6 ma sat £ = 0,29.

Xéc dinh lugng gidn rong theo bi€u thiic:

Abyg \/RAh—A—h 115i 1/330.2— 2 =2,1lmm
H 2.f 2.8 2 2.0,29

Dién tich tiét dién ctia san pham:

Ab,
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F,, = 6. 81 = 486 mm?
Héng s6 cén lién tuc C,,:
C,o = F.Dy,o.n = 846. 330. 400 = 64.10°
- Gia IX:
D, = 330 mm; hy = 8 mm; t° = 925°C;
by =b,o-2,1=81-2,1=78,9 mm; F, =hy.b, = 8.78,9 = 630 mm?
Trén co s& hang s6 cén lién tuc C,,, tim s6 vong quay ny. Theo Fy.D, tim
dugc hé s6 ma sat f, = 0,306.
Vay, Ahy=0,5.Ah,,, =0,5.0,855.f2.Rx, = 0,5.0,855.0,306%.165 = 6 mm
Va: Hy=hy+ Ahy =8 + 6 = 14 mm
Luong gian rong trén gia 1X:

Abg = 1,15.L V165.6 - 6 =5,3mm
2.14 2.0,306

- Gia truc diung D (c6 lugng ép suon):

Gia thiét khong tao 16 hinh trén than truc (truc phing) va khe hé giita hai
vanh truc S = 10mm. Puong kinh gia truc ding D = 440mm, vay dudng kinh lam
viéc & 1an ép suon la:

Dgp =440 + 10 - b, =450 - by,

Véi bp: chiéu rong thép det trén gia ép suon
bp = by - Aby = 78,9 - 5,3 = 73,6mm

Chon luong ép suon bang lugng gidn rong & gid IX, do d6:
Dgp =450 - 73,6 = 376,4mm

Vi lugng ép sudn khong 16n nén lugng gian rong trén gid nay la khong dang
ké, do do chiéu day phoi liic ra khoi gid ép sudn bang chiéu day ¢ gia IX:

hp = 14mm; Fp=14.73,6 = 1030mm?

S6 vong quay cua truc can: np = ﬂ =165 v/ph
' 1030.376

- Gia VIII: Dg = 330 mm; hg = 14 mm; t° = 974°C;

Chon chi€u rong vat cén trén gid VIII ding bang chiéu rong thép det trén gid
ép suon by, cong thém lugng ép sudn 1a 5 mm (Ahp = 5 mm):

bg =bp + Ahpy =73,6 + 5 =78,6 mm

Dién tich tiét dién phoi: Fg = hg.bg = 14.78,6 = 1100 mm?

Tur day tim s6 vong quay qua hing s6 cén lién tuc va suy ra toc do cdn dé
tinh dugc hé s6 ma sat f = 0,405.

Lugng ép O gia VIII: Ahg = 0,855.f2. Dy = 0,855.0,405%.165 = 20,8 mm

Chiéu cao phoi lic vao gid VIII: Hg = hg + Ahg = 14 + 20,8 = 34,8 mm

Luong gian rong trong 16 hinh VIII:
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Abg =1,15. 22;)4’188 («/165.20,8 __208 ] =11,3mm

2.0,405

- Gia VII:
D, = 370 mm; h, = Hg = 34,8 mm; t° = 1000°C;
Chiéu rong vat can trén gia VII:
b, = by - Abg = 78,6 - 11,3 = 67,3 mm
Dién tich tiét dién phoi:
F, = h,.b; = 34,8.67,3 = 2340 mm?
Lan luot tinh s6 vong quay, toc do can va hé s6 ma sat f; = 0,44.
Luong ép & gia VII:
Ah; = 0,855.f2.Dy; = 0,855.0,44%.165 = 27,4 mm
Chiéu cao phoi lic vao gid VII:
H, = h, + Ah, = 34,8 + 27,4 = 62,2 mm
Luong gian rong trong 16 hinh VII:
Ab; =10,2 mm
- Gia VI:
D¢ = 370 mm; hs = H; = 62,2 mm; t° = 1026°C;
Chiéu rong vat can trén gia VI:
b =b; - Ab; =67,3-10,2=57,1 mm
Dién tich tiét dién phoi:
F, = he.bg = 62,2.57,1 = 2450 mm?
Can ct vao hing s6 can lién tuc tinh s6 vong quay, toc do can va hé s6 ma
st f, = 0,43,
Luong ép ¢ gia VI:
Ahg = 0,855.f2. Dy, = 0,855.0,43%.185 = 26,2 mm
Chiéu cao phoi lic vao gia VI:
H, = h, + Ahg = 62,2 + 26,2 = 88,4 mm
Luong gian rong trong 16 hinh VI:

26,2 26,2
Abg = 1,15.-22% | [185.262 -2 | =6,7mm
6 2.88 4( 2.0 43j

M

- Gia C (truc diang ép suon):
D¢ = 460 mm; t° = 1054°C;
Khe h¢ giita hai vanh truc S = 10 mm.
Chiéu cao phoi lic ra khoi 16 hinh ép sudn:
he =bg - Abg =57,1 - 6,7 =50,4 mm
Duong kinh 1am viéc: Dg- =460 + 10 - he =420 mm
Hé s6 ma sat: f. = (1,05 - 0,0005.t) = 0,42
Luong ép suon tinh theo diéu kién an kim loai:
Ah¢ = 0,25.Ah,,,, = 0,25.0,855.0,42%2.210 = 7 mm
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Chiéu cao phoi lic vao 16 hinh ép suon:
HC = hC + Ahc = 50,4 + 7 = 57,4 mm
Vi luong ép Ah = 7 mm. ta c6 luong gian rong & gia ép suon:

Abe = 115.——{ ¥210.7 =—"— | = 2,1mm
2.57 2.0,42

2

Chiéu rong phoi lic vao gid ép suon:

B.=hs = H - Abc = 88,4 - 2,1 = 86,3 mm
Chiéu rong phoi lic ra khoi gid ép sudn: b. = Hg = 88,4 mm
Dién tich tiét dién phoi: Fc = he.be = 4450 mm?
S6 vong quay cua truc can:

64.10°
"C = aas0420 VIR
-GiaV:
D5 = 400 mm; hs = 86,3 mm; t° = 1076°C;
Chiéu rong vat can trén gia V:
bs = he + Ahe = 50,4 + 7 = 57,4 mm
Dién tich tiét dién phoi:
F; = hs.bs = 86,3.57,4 = 4950 mm>
Can cit vao hang s6 can lién tuc tinh s6 vong quay ns = 32,25 (v/ph), toc do
can va hé s6 ma sat f5 = 0,408.
Luogng ép 6 gid V:
Ah, = 0,855.£2.Dys = 0,855.0,4082.200 = 25,5 mm
Chiéu cao phoi ldc vao gid V:
H; = hs + Ahs = 86,3 + 25,5 = 111,8 mm
Luong gian rong trong 16 hinh V: Abs =5 mm
-Gialv:
Gia IV va gia V truyén dong chung mot dong co, vay ty so truyén cta hai
gia phu thudc vao nhau. Da biét i5 = 5,29; i, = 7,25.

7,25 137
9

Hé s0 gitra hai ty s0 truyén: k; =
Xét trudong hop cu thé & gid IV: D, = 400 mm; t° = 1094°C;
Dién tich tiét dién ctia phoi:

p o 6410° _ 64.10°

i = =
40015 400.7%%
k; 1,37

Chiéu rong ctia phoi lic ra khoi gia I'V:

b, = bs - Abs = 57,4 - 5= 52,4 mm
Chiéu cao phoi:

— 6810 mm?
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hy ZE:@:BO mm # Hs =118,5 mm
b, 524
So sanh két qua luong ép & gid V, ta co:
Ahs =h, - hy =130 - 86,3 =43,7 mm
Song Ahjy da tinh truée day 1a Ahy = 25,5 mm.
Hiéu s6 lugng ép: 43,7 - 25,5 = 18,2 mm.
Két ludn: truc s& khong an dugc kim loai. D€ x{t Iy su khdc nhau nay hoic
phai dung luc ddy phoi hodc phai tinh toan lai cho phu hop.
D¢ tinh lai phai thay d6i dudng kinh truc cdn & gia IV, cu thé 1dy D, = 460
mm (theo két cau gid, di€u nay hoan toan cho phép).

6
F, =% = 5900 mm?
460.”%
137
h4:F—4:ﬂ:112mm
b, 524

Chiéu cao nay phit hop v6i hs = 111,8 mm; f, = 0,4
Ah, =0,855.0,42.230 = 28,2 mm
H,=h, + Ah, =112 + 28,2 = 140,2 mm
Luong gian rong:

Ab, =1,15. 28,2 («/230.28,2 - ;%ij =5,2mm

2.140,2

2 M

B,=b,=522-52=472mm
-Gia B:
hg = 47,2 mm; by = H, = 140,2 mm; T° = 1115°C;
Khe ho gitta hai vanh truc S = 10 mm.
Dgg=Dg+ 10 - hy =460 + 10 - hy = 422,8 mm
f5 = 0,396
V6i muc dich khir hét vay ren, chon Ahg toan phan theo hé s6 ma sat fy:
Ahg = Ah,,, = 0,855.0,3962.210 = 25,2 mm
Chi€u rong phoi trén gia truc ding:
B = hy + Ahy = 47,2 + 25,2 = 72,4 mm

Vay, Ahg =1,15. 2275524 («/210.25,2 __ 22 ] =8,2 mm

2.0,396

Chiéu cao phoi ldc vao gia B:
Hp =h; =by - Aby =140,2 - 8,2 = 132 mm
Dién tich tiét dién phoi:
Fg = hg.bg = 140,2.47,2 = 6600 mm?
S6 vong quay cua truc céan:
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64.10°

== 23,1 v/ph
6600.420 /p

Nc

- Gia III:
D, = 400 mm; b; = Hg = 132 mm; T° = 1135°C;
h,;=B;=72,4 mm
Dién tich tiét dién phoi: F; = hy.b; = 132.72,4 = 9550 mm?
n; = 16,75 (v/ph), f; = 0,384.
Luong ép & gia III:  Ahy =22,6 mm
Chiéu cao phoi ldc vao gid III: Hy = hy + Ah; = 132 + 22,6 = 154,6 mm
- Gia IlL:
Gid II ¢6 chuyén dong chung véi gia III va c6 hé s6 ty so truyén k; = 1,37.
Céch tinh tuong tu nhu & gid IV va gid V.

Ta co: h, =H;=154,6 mm; b, =b; - Ab; =72,4 - 3,2 =69,2 mm
Dién tich tiét dién phoi: F, = hy.b, = 154,6.69,2 = 10700 mm>
16,752
N, =— =12,25 v/ph
27 137 P
6
’ 64.10 =485 mm; f,=0,378

~10700.2,25
Chiéu cao phoi : H,=h, =h, + Ah, = 154,6 + 26,6 = 181,2 mm
Luong gian rong: Ab, = 3,84 mm
-Gial:
D, =400 mm; h, = H, = 181,2 mm; t° = 1178°C;
Chiéu rong vat can trén gia I: b, = b, - Ab, = 69,2 - 3,84 = 65,9 mm
Dién tich tiét dién phoi: F, = h,.b, = 181,2.65,4 = 11900 mm?
n, = 13,4 (v/ph); f, = 0,368.
Luogng ép & gia I:
Ah, = 0,855.f>.Dy, = 0,855.0,3682.200 = 20,9 mm
Chiéu cao phoi lic vao gia I:
H,=b, =h, + Ah, = 181,2 + 20,9 = 202,1 mm
Luong gian rong trong 16 hinh I:  Ab, =2,2 mm
- Gia A:
D, =460 mm; b, = H, = 202,1 mm; t° = 1200°C;
h,=b, - Ab; =65,4-2,2=63,2 mm
Khe hé gitta hai vanh truc S = 10 mm.
Dgy =D, +10-h, =460 + 10 - 63,2 = 406,8 mm
Lay tron: Dk, =400 mm
F, =h,.b, =63,2.202,1 = 12800 mm?
n, = 12,5 v/ph; £, = 0,36
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Ah, = Ah,. = 0,855.0,36%.200 = 20 mm
Chiéu rong phoi: B, =h, + Ah, = 63,2 + 20 = 83,2 mm

Vay, Ab, =1,15. 20 +200.20 — 20 =49 mm
2.83,2 2.0,36

2

M

Chiéu cao phoi: H=b, =h, - Ab, =202,1 - 4,9 =197,2 mm
@ Theo cong suat dong co cuc dai

Téng cong suat dong co la Ny, khi can thi cong suét tiéu thu cho bién dang
kim loai 1a Nj, thang ma sit trong 16 hinh 1a Ny, thing ma sat & ¢6 truc 1a Ny;. Cac
cong sudt nay dugc tinh toan theo céc bi€u thic khi tinh todn cong nghé.

Céc cong suat tiéu thu khac nhu: cong suit khong tai, cong suat dong sé duoc
tinh theo % cua cong suat tiéu thu thuan tdy cho can hoac qua thuc nghiém, véi:

d .z
NIH :2P—CO = V.f A
DK CcO
trong do, P: 4p luc kim loai 1én truc cén, kG (N); d: dudong kinh ¢6 truc, mm

Dy: duong kinh lam viéc cua truc can, mm
V: toc do vong quay theo Dy, m/s; f_;: hé s6 ma sat & ¢ truc
Nig =p.B.Ah.V
Trong d6, p: 4p luc don vi, N/mm? (kG/mm?); B: chiéu rong phoi trude liic cén, mm

N
Tir cong thic trén, ta c6:  Ah =—1=1L
p-B.V

Thuong thi nén 1ay N, ; nho hon thuc t€ tinh toan khoang 5 + 10%.
O timg 14n cdn s& c6:
Ah; = L Ah, = L P ;Ah, = N
p1-B1.V; p>.B,.V, Pn-B,y-Vy
Phuong phép nay duoc st dung khi cdn thép tdm va thép det rong ban. O day
dé xac dinh dugc lugng ép can phai biét ap luc don vi p, song 4p luc don vi p lai chi
c6 khi ¢6 lugng ép. Vi vay, thong thuong phai sit dung cac thong s thuc nghiém.
Chiéu rong B duogc tinh todn xudt phét tir chiéu rong san pham. Toc do cdn V xdc
dinh theo cong nghé da lua chon.

Vi du: Tinh luong ép khi N = 450 kW; p = 10 kG/mm?; truc gang D = 400
mm; t° = 1000°C; V = 3,5 m/s; chiéu rong vat cdn B = 300 mm.

Biéu thi thit nguyén ctia cong suat: kG.m/s
Vay, N =450.1,36.75 = 45900 kG.m/s
Cong sudt tiéu thu cho cdc thanh phan khac 1a 20%.

3
Vay, Ah = 45900.0,8.10 _35 mm

10.300.3500 ’
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Theo cdch tinh trén day, dong co c6 thé lam viéc vé6i phu tai khong déi va

khong phu thudc vao san pham.

® Theo hé s6 bién dang cao

Trong thuc t&, nguoi ta ing dung hé s6 bién dang cao H/h theo tling miic,

cho trong bang 7.17.

Bang 7.17
S6 1an can Heé s6 bién dang véi cac ché do ép khac nhau

(nguoc hudng cén) Rét 16n Lén Trung binh Nho
1 1,35+ 1,4 1,28 +1,3 1,2+1,25 1,1 +1,15
2 1,55+1,6 1,45+1,5 1,35+14 1,15+1,2
3 1,75+ 1,8 1,6 +1,7 1,45+1,5 1,2+1,25
4 1,95+2,0 1,75+ 1,8 1,55+1,6 1,25+1,3
5 1,95+2,0 1,75 + 1,85 1,55+ 1,6 1,25+1,3
6 - 1,75+1,9 1,65 1,3
7 - 1,9 1,65 1,3
2 - 1,9 1,65 1,3

Khi x4c dinh mot ché€ do hé so bién dang can phai kiém tra lai cong suat
dong co; diéu kién an kim loai; d0 bén truc cédn; va cac chi tiét khac. V6i cdc lan
cén trong 16 hinh ép suon luong ép trong pham vi nhu sau:

- Cho lan ép suon trudc tinh: Ahg = 0,5.Ah
- Cho lan ép suon con lai:  Ahg= Ah,,,

So 1an ép suodn tly theo cong nghé va thiét bi dé xac dinh.

Qua trinh thi€t k& 16 hinh c¢6 thé thuc hién theo huéng can néu kich thudc
phoi da dugc xdc dinh va phu hop vdi téng hé s6 bién dang da chon.

max

Vi du: Tinh ché€ do ép dé can thép det b x h = 160 x 18 trén may can 500, c6
9 gia can theo phuong phap hé so bién dang cao.

* Pac tinh thiét bi:

Giéd 1 + 4 c6 duong kinh truc cdn D = 630 mm, vat liéu truc can la thép.

Gid 5 + 9 ¢6 duodng kinh truc cdn D = 540 mm, vat liéu truc cén la gang.

Ché do ép theo bang 7.17.

* X4ac dinh hai 1an ép suon & gia 8 va gia 5. Qua trinh thiét k€ ngugc hudng

-Gia 9:
Mo = 1,25; Dy = 540 mm
Kich thudc san phdm & trang thai néng:
by =1,013.160 = 162 mm
hy =1,013.18 = 18,25 mm
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Chiéu cao phoi vao 16 hinh 9:
H, = 1o.ho = 1,25.18,25 = 22,8 mm
Luong gian rong:

Ah
Abg = 035209 R, Ahg =035 ;/270.4,55 =2,5 mm

Ho 22

Dién tich tiét dién:

Fy = bo.hy = 162.18,25 = 2960 mm?*
Chié€u rong phoi vao 16 hinh 9:

B, =b, - Ab, = 162 - 2,5 = 159,5 mm
- Gia 8: lan can ép suon: Dg = 540 mm
Khe ho gitta hai vanh truc S = 10 mm.
Duong kinh 1am viéc: Dgg = Dg = 10 - hg = 540 + 10 - 159,5 = 390,5 mm
Chon Dyg =390 mm; ng = 1,05. Ta cé: bg = 22,8 mm; hg = 159,5 mm
Chiéu cao phoi vao 16 hinh ép suon:

Hg = ng.hg = 1,05.159,5 = 4,55 mm
Luong ép trong 16 hinh ép suon:

Ahg = Hg - hg = 167,5 - 159,5 = 8 mm
Vi luong ép nho, cho nén luong gidn rong c6 thé bd qua.
Kich thudc cudi ciing cua phoi vao 16 hinh ép suon la:

Hg =b,=167,5 mm; By =h; =22,8 mm
Dién tich tiét dién: Fg = 159,5.22,8 = 3640 mm?
-Gia7:
Ta c6: n; = 1,4; D, = 540 mm; h, = 22,8 mm; b; = 167,5 mm
Chiéu cao phoi vao 16 hinh 7: H, = n,.h; = 1,4.122,8 = 32 mm
Luong ép: Ah;=H;-h;=32-22,8=9,2 mm
Luong gian rong:

Ah
Ab,; =0,35.—L,/R,.Ah; =0,35. 22 4/270.9,2 =5 mm
H, 32
Chiéu rong phoi vao 16 hinh 7: B, = b, - Ab; = 167,5 - 5 = 162,5 mm
Dién tich tiét dién: F,=b,.h,=167,5.22,8 = 3810 mm?

Tuong tu nhu cdch tinh toan trén day, c6 thé van dung dé tinh cho cic gid
can con lai.
Trong truong hop tinh ra lugng ép 16n, phai kiém tra lai theo cong thiic:
Ah,. = 0,855.2 R,
Trong thuc t&, nguoi ta 1ay cac tri s6 Ah,,, cé khiu trit 10% tri s6 tinh toan
nham bao dam cho di€u kién an tuyét doi.
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7.7. CAC CHI TIEU KINH TE KY THUAT CUA SAN XUAT THEP HINH
7.7.1. Nang suat cua may can hinh

a/ Nang suat gio (tan/h) cua thép hinh dugc tinh theo cong thic sau:

A 3600.G (tdn/h)
T
Nang suét thuc t€ dugc tinh theo cong thiic sau:
A=3G

Trong do:

k: Hé s6 sir dung may can.

k = 0,85: d6i v6i cic may can Ray-dam, mdy can hinh c& 16n, nho, vira
duoc bo tri hang.

k = 0,9 d6i v6i may can hinh lién tuc va may kéo day thép.

G: Trong luong thoi duc (tan).

T: Chu ky cén.

Dé xdc dinh chu ky cén trén mdy can hinh ngudi ta ding dé thi lam viéc cua
mdy cén theo thoi gian. D6 thi d6 12 co s§ tinh todn chinh xdc chu ky cdn va tong
thoi gian céan cho mot phoi cén tir kic bat dau t6i khi két thic.

Hinh 7.63 1a biéu d6 cdn clia mdy cdn hinh c¢& 16n 650. May gom c6 4 gia
cén, bo tri theo 2 hang. Téng thoi gian dé can mot phoi tir ddu cho dén két thiic 1a
tong thoi gian can & trén 4 gid can va tong thoi gian ngling can gifta cac gid cdn.
Con chu ky cdn (T) dugc tinh bing téng thoi gian can va nghi ké tir khi bat dau can
phoi trude cho téi phoi thi hai sau trén gid can thit nhat.

Gié cén 2 truc 300 2 gid cén 3 truc 650

Chu ky cén (T) “Gid cdn 2 truc 650
D E——

Gié 2 truc 800 - g

Gia 3 truc 650

Gia 3 truc 650 —
N N

/

Gid 2 truc 650

10 20 3040 50 6070 80 90 100 110 120 130 140 150 160 170 180 190
Thoi gian (s)

_ Téng thoi gian cdn cho 1 phoi thanh sin phim |

H.7.63. Biéu d6 cdn theo thdi gian chia mdy can hinh 650 b6 tri hang
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Chu ky can trén mdy cén nhi€u gia bo tri hang thi phu thudc vao s6 gid can
va hanh trinh can gitta cac gia trong may can. Chu ky cén s€ cang nho néu nhu so
gid cdn trong may I6n va tong thoi gian can mot phoi duge phan bo déu dan trong
tat ca cac gid can. Chu ky can s€ nho nhat n€u nhu mot trong cic gid cidn cua may
khong bi tat, & dong lai phoi can.

Tur bi€u d6 lam viéc theo thoi gian ciia mdy cdn 650 ta dé dang thay duogc
rang: chd & dong phoi clia may nay 12 gid cdn thit 2 (mdy 3 truc). Téng thoi gian
cén & mdy nay tuong doi 16n. D€ giam thoi gian cua chu ky cdn, ting nang sudt cla
mady ching ta phai can phoi khac ti€p theo trén may 3 truc cua gia thi 2 ma khong
phai cho doi cho phoi can trude khi ra khoi may nay. Nghia l1a phoi can truée chua
ra khoi mdy & 16 hinh cu6i cung thi ta phai cho phoi can sau ti€p tuc an vao 16 hinh
dau tién cua may.

Chu ky céan (T)

|
>

N S N

aillin

~

Gid 5

Gid 6

Gid 7

Gia 8

Gid 9

Gia 10

I
- Thoi gian cdn 1 phoi thanh san pham >

I I I I I I
0 8 16 24 32 40 48 56 64 72 80 88 96

H.7.64. Bi€u d6 cén theo thoi gian chia may cdn hinh ¢& nho 250 b6 tri hang

Trén mdy can hinh ¢& nho 250 b6 tri hang dai can duoc dong thoi cén trén
mot vai gid cdn. M6i gid can cta hang cén tinh c6 thé cén nhitng dai c4n tuong tng
c6 tiét dién nhd. Mac du trén mdy can c6 su trung khép nhung ¢d & dong trong khau
lam 1am viéc cia mdy 1a & gid cdn dau tién, & day con ton tai nhi€u phoi, cé nhi€u
hanh trinh qua lai khi can.
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Nhiing yéu t6 chinh dé tang nang suat clia mdy cén hinh lién tuc la:

- Tang té¢c do can

- Tang trong luong thoéi dic, phoi ban dau.

- Tang luong ép cho mdi gid cdn trong may dat t6i cuc dai dé phu hop véi
viéc tang trong lugng va tiét dién phoi. Tuy nhién can phai luu y dén géc an cho
phép ctia vat can vao truc, tinh todn tGi kha nang lam viéc clia mdy can va do bén
cta 16 hinh v.v...

Xac dinh chu ky cén cho loai may cdn hinh téng hop nghia 1a may d6 cén
duoc nhiéu loai san phdm khéc nhau thi ta xdc dinh chu ky cén cho ting loai thép
hinh, tir d6 xac dinh ning suat/ gid cho may can theo ting loai san pham.

Viéc xac dinh nang suit/gio cho mdy can nay ta tinh toan theo cong thic
tinh nang suat trung binh (cong thic thuc té):

ATB = ! (tffn/h)
4 4 43
A A, A

Trong dé:
A,, A,, A;: nang suat khi cén cac loai thép hinh khac nhau.
a,, a,, a;. SO phan tram cua cac loai thép hinh hoac nhém thép hinh
dugc can 6 may theo k& hoach san xuat da thuc hién.

b/ Nang suit nam (tan/nam)

Muén tinh dugc ning suat/nam thi phai biét tong s thoi gian lam viéc thuc
t€ trong nam cua may. Doi véi cac may can hinh hién dai thoi gian 1lam viéc 1a lién
tuc theo chuong trinh da dinh trude.

Thoi gian ding may dung vao cong viéc stra chita 16n (dai tu), stra chita du
phong, stra chita riéng nho va thoi gian thay truc can.

Giong nhu may can tho va can phoi, thoi gian stra chita 16n cia may can hinh
c6 thé thuc hién bimg cach thay thé stra chita timg phan (cuc bo) riéng biét trang
thi€t bi cia may khi may nguing lam viéc.

Theo céc tai liéu tir thuc t€ san xudt cho ta thdy rang: thoi gian ding vao sta
chita du phong cia mdy can hinh ¢& 16n va trung binh 1a 40h trong 1 thang. Tinh ra
mat 20 ngay trong mot nam. Nhu vay ngay lam viéc ctia may trong nam la:

365 - 20 = 345 ngay

S6 gio lam viéc cua may trong nam dugc tinh theo mot ngay 3 ca san xuat,

mdi ca 12 8h. Vay téng so gid 1am viéc trong nam clia may la:
t =345 x 24h = 8280 h

Nang sudt nam cuia may dugc tinh:

A(nam) = 3600.G Kt (thn) = 3.6006.K.8280 (t4n)
T T

Véi t 1a thoi gian lam viéc cia may trong nam. D6i véi cic mdy can hinh
khac nhau thi thoi gian stra chita 16n, stra chita du phong ... khac nhau va thoi gian
lam viéc cling khac nhau.
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7.7.2. Tiéu hao kim loai, nhién liéu, dién, truc can va nuéc
a/ Tiéu hao kim loai

Tiéu hao kim loai tir phoi ban dau bao gom:

- Mat mat kim loai do chdy khi nung.

- Vay sat bong ra khi can.

- Cat dau, duoi.

- Phé pham do khuyét tat.

Luong tiéu hao kim loai cho 1 tan san pham thép hinh 1a 1,06, khi cén thép
hinh c& 16n tiéu hao kim loai nhi€u hon khi cdn thép hinh trung binh, ¢ nho va day
thép.

Nang suat trén may can hinh hién dai trung binh tr (91 + 96)%. Nang suat
clia mdy can hinh c& nho 16n nhat. Lugng tiéu hao kim loai ciia san pham thép hinh
tir 1 tan phoi cho 1 tan san pham la:

100

— =(1,009 +1,041)
(91+96)
b/ Tiéu hao dién nang

Tiéu hao dién trén may can hinh phu thudc vao hinh dang va kich thudc cua
san pham cén, kich thudc phoi, thanh phan hoa hoc, loai médy cdn va cic yéu to
khac.

Bang 7.18. Tiéu hao dién ¢ may can hinh

Mady cén Tiéu hao dién nang (kw.h/tan)
May can Ray-dam 65
May can hinh ¢& 16n 600 + 750 50+ 55
May céan hinh ¢& trung 300 + 350 lién tuc 35+45
Mady can hinh c& nho 250 50
May cén day thép 70
May can thép det lién tuc 50

¢/ Tiéu hao nhién liéu

Tiéu hao nhién liéu trén may can hinh khi nung phoi & 2 10 lién tuc hoac 10
thu hoi nhiét 1a 500 Mcal/tdn phoi. P6i v6i may can hinh ¢& nho, may can day thép,
mady can thép det thi luong tiéu hao nhiét khi nung phoi trong 10 lién tuc la:

360 Mcal/cho 1 tan phoi (1 Mcal = 10° Cal)
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d/ Tiéu hao truc can

Bang 7.19 Tiéu hao truc can trén may can hinh

S6 1an mai, | So luong san pham cdn | Tiéu hao
May cén tién lai truc (1000 tan) truc can
can Gitta 2 1an | Saucédclan | (kg/tan)
mai mai
May can hinh ¢é 16n 650+750 Kkiéu
hang
- My cén tho 2 truc ddo chiéu ] 6 . 2(3) N ?5 1?3 N 41“5)0 25
- M4y cén tho 3 truc -
; Mai cén tinh 2 truc 6+8 232 12+20
May can hinh co trung 350+400 lién
tue N 5+6 10+ 15 50 +90
- Nhém gid can tho cé truc\ném ngang 5.7 5 _ 6 55 _ 4 1+1,5
- Nhém gia can tinh truc na}n ngang 5.7 63 30 = 56
- Nhém gia can tinh truc thang ding
May can hinh ¢6 nho 250+300 lién
tuc 5+6 10 + 12 50 + 72
- Nhém cén tho 67 5+6 30 + 42 0.4
- Nhém gid can tinh truc ndim ngang 617 4+5 28+40
- Nhém gid cdn tinh truc thang ding
May can day thép lién tuc 6+7 12215 72 = 105
- Nhém can tho 7 8 =10 56 =70 0,3
- nhom cén trung gian 10 224 20 = 40
- Nhém cén tinh
May can thép det lién tuc 10 20 +25 200 =250 0.3
- Nhém gid cdn tho c6 truc thang ding 12+ 15 6+ 10 72+ 150 ’
- Nhém gia can tho truc ndm ngang 15+20 2+4 30 + 80
- Nhém gid can tinh

d/ Tiéu hao nuéc

Viéc tiéu hao nudc trén cic mdy can hinh khiac nhau duoc trinh bay trong
bang sau. Tiéu hao nuéc ndy khong ké dén viéc sir dung nudc tuan hoan lap lai.

Bang 7.20. Tiéu hao nuéc trén may can hinh

May can Tiéu hao nu6c & khau 1am nguoi (m*/h) Toiva | Tong

Thiét bi | Truc | 6 d& Ngoai T.bi | Thiétbi | trdc tiéu

nung cén khong khi | boi tron phu vay sat hao

May can hinh ¢& 16n 1200 | 250 | 400 500 250 600 200 340
M4y can hinh ¢ trung 900 400 | 450 500 300 200 300 2600
M4y cén hinh ¢& nho 150 500 | 500 500 160 300 200 1800
May can thép day 150 600 | 550 400 150 450 250 2000
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