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Tém tit

Trong cdn tam day, hién twong gian rong khong déu ¢ canh bién khi cdn theo phwong phdp truyén
théng lam hao hut mot lwong rat 1ém kim loqi can cat got, lam giam hé $6 st dung kim logi. Bai bdo nay
nghién ciru kha nang tang hé sé sir dung kim loai bang phirong phdap can xién, ing dung phan mém mé
phéng s6 DEFORM - 3D dwa ra cdc thong sé cong nghé phit hop khi can tam day trén may can "5000".

Tir khoa: Can xién, luong dan rong, goc dwa phoi, luc can, may can "5000" MTZ.

CAC Ki HIEU SU DUNG VA THU NGUYEN

Hy Chiéu day phoi ban dau mm
B Chiéu rong phdi can mm
L Chiéu dai phoi can mm
T Nhiét d6 nung phoi de

AH Luong ép tuyét dbi khi can mm
g Luong ép tuong ddi -

a Goc dua phoi

Go6c 0 dinh phoi sau khi can

B
0 Hé sb gidn rong twong ddi -
K

Hé s6 st dung kim loai

Dién tich bé mat phoi sau
So o, mm
khi can

Dién tich b& mat phoi phan

S ,
‘ cat bo

mm

1. Dit van dé

Trong qua trinh can tim phoi bi kéo va ép
gitra khe ho cua hai truc can, theo dinh luat tr¢ luc
bién dang nho nhit thi kim loai khong chi chay
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theo hudng can ma con chay theo hudng vuong
goc v6i huéng can. Piéu nay dan dén chidu rong
cua phoi sau khi can s€ 16n hon so vdi phdi can
ban dau. Thong thuong trong qua trinh can tam,
dic biét khi can thd, do bién dang cta phoi khong
déu dan dén quéd trinh dan rong khong déu trén
toan bd chiéu dai va ¢ hai diu tAm can, ban san
pham sau khi can tho s& phai cit bo phan gidn rong
nay, lam giam hé s st dung kim loai.

Trong san xuat 6ng c6 mdi han, ngudi ta sir
dung phéi tAm sau cac budc can thd tir phdi tim
day dé tao hinh éng. Néu ding tdm day theo
phuong phap céan truyén théng (can thing) thi can
phai cit bé mot lugng 16n kim loai bi dan rong. Do
vay, hé $6 st dung vat liéu trong truong hop nay
thap. Cu thé khi khao st cac s liéu thyc té déi voi
may can “5000” phan kim loai cit bo sau can tim
tho khoang 117 nghin tin/nim (chiém khoang
7,1% téng khéi lwong kim loai st dung cho can
trong mot nam) [1]. Vi vay viéc ting hé s6 sir dung
vat lidu trong qua trinh can tim tho s& tiét kiém
dang ké chi phi san xuét éng c6 mdi han.

Hién nay trén thé gisi, ngudi ta giam hién
tuong din rong khong ddng déu trong qué trinh
can bang nhiéu cach, nhu giam luong ép trong mdi
budc can, ting do chinh xac khi ché tao thiét bi,
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lip thém cac tryc can dimg sau cac gia can ngang,
su dung phuong phap can xién véi goc dua phoi
khac 0°, ... Tuy nhién, giam luong ép trong mdi
budc can thi sb 14n cén lai tang lén, taing d§ chinh
xéc khi ché tao thiét bi cling doi héi nhitng yéu cau
cao vé cong nghé ché tao hay Iip thém céc truc can
dung sau cac gia can ngang déu lam ting chi phi
san xuat. Mot phuong phap méi, c6 hiéu qua tuong
d6i cao ma lai khong can thém cac chi phi san xuat
khac nhu cac phuong phap ké trén 1a can xién. Do
do, bai bdo nay di sdu nghién ctru phuong phap
can xién dudi cac goc dua phdi khac nhau, tng vai
nhiitng lugng ép nhét dinh.

2. Bai toan can xién
2.1. C4n tim xién

Can tAm xién 14 thuc hién can tAm voi goc
dua phoi a (o > 0) hop gitta canh bén cua phdi vai
truc can. Trong khi d6 can thing thi goc a = 0
(Hinh 1).

Céc thong sd cong nghé anh huong chi yéu

td1 qua trinh céan xién:

1- Phoi can; 2- Truc can

Hinh 1. So'd6 cdn thing

2.2. X4y dung md hinh bai toin mé phéng sb
Xay dung bai toan mé phong s6 qué trinh
can thang va can xién voi ciing mot ché do can nhu
nhau, phoi diu vao nhu nhau, s budc can nhu
nhau. Qua trinh mé phong dugc thuc hién trén
phin mém Deform 3D, 1a mot phan mém duoc sir
dung rong rai va c6 muc d¢ tin tudng cao trong
cong nghé san xudt va nghién ctru cac qua trinh
bién dang. Muc dich cuia md phong s6 nham lya
chon dugc cac thong $6 cong nghé khi can xién,
dic biét 1a goc dwa phoi dé nang cao hé sb sir dung
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- gbc dua phoi a;
- Luong ép khi cén, & = AH/H ;

Céc thong s6 cong nghé nay c6 anh huong
16n dén qua trinh can va chét lugng ban san pham
sau can. Ngoai ra, hé s6 ma sat giira truc can va
phoi, kich thude truc can ciing co anh hudng nhat
dinh khi can xién. Khi nghién ctru can xién tdm
day, viéc chon lugng ép, phan bd lugng ép & cac
budc can ciing twong ty nhu khi can thing. Do dé,
khao sat qué trinh can xién dé tim dugc goc dua
phoi va luong ép phu hgp sao cho d6 dan rong nho
nhit, goc & dinh ciia ban san pham sau can gan 90°
nhit. Khi d6, hé s6 st dung vat lidu 1a tot nhat. Vi
vay, khi can xién thuong dugc thuc hién vdi $6
budc chin, thuc hién bude dau tién voi goc dua
phoi a, budce 2 voi goc dua phoi — a va ctr nhu vay
dén budc chin cudi cung. Viéc thuc hién quy trinh
nhu vy lam cho ban san phdm cubi cing c6 dang
gan giéng hinh chir nhat nhit va lam giam luong
kim loai phai cit bo.

1- Phoi can,; 2- Truc cdn

Hinh 2. So' d6 cdn xién

vat lidu trong can thd tdm day khi so sanh véi quéa
trinh can truyén thong.

a

A Y

~
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Hinh 3. M6 hinh hinh hoc qua trinh can xién

Céc thong s6 cua phdi dau vao va ché do
cong ngh¢ nhu sau:

Kich thuéc phoi :

BxLxH =2000x4100x250 mm;

Kich thudc truc can:

D1200x L5300mm

Vit liéu phoi:

Thép 45, twong duong véi AISI 1045;

Nhiét d6 can: 1150 d6 C;

Hé s6 ma sat giita truc can va phoi:

0,312, 51;

Téc do quay cua tryc can: 1,2 rad/s.

%180 A
=1 60
=140
120
100
80 B
60 -
40
20
0

>
¢ 01¢2030C405060702809 1
F

Hinh 4. M6 hinh vat liéu thép 45
6 T=1100°C,, =Is"!
Trén co s& phan bd va chon lugng ép khi
can théng tai mOt co s san xuét thuc hién trén
may can "5000", v6i phoi dau vao nhu di chon,

3. Két qua md phong
3.1. Lua chon goc dwa phoi
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luong ép qua cac bude 1é¢ dugc chon la 1a 10%,
phan tich xtr 1y sb liéu md phong dé chon duge goc
dua phéi va luong ép phit hop & cac bude chin khi
can xién qua 4 budc véi cting mot lwong ép tong
nhu khi can thing.

Luong ép tuong dbi tong:

ey =1 - (1-&1) (1-&2)... (1-€n) 1)

Cac budc mo phong s6 duoc thuc hién nhu
sau:

Mb phong sb 4 budc can thang theo nhu
tién trinh cong ngh¢ thuc té.

Dbi véi qua trinh can xién:

Thyc hién md phong & budc 1, lya chon
luong ép 10%, thay dbi goc dua phéi tir 10° dén
45°, Tir két qua mé phong, lua chon goc dua phoi
o phit hop véi goc ¢ dinh ctia ban san pham.

Tiép tuc thyc hién mé phong bude 2 véi
g6c dua phoi da chon ¢ budce 1, khao sat lugng ép
phu hop.

Budc 3 va budc 4 thyc hién 1ap lai nhu
bude 1 va bude 2. Chi luu y & budce 4 chon lugng
ép sao cho phu hop v6i luong ép tong.

Mb phong budc 1, véi lugng ép 10% thu duge két qua goc ¢ dinh ciia ban san phdm B nhu bang 1.

Bang 1. Sy phu thuoc goc ¢ dinh phoi vao goc dwa phoi

a, ° 10 15 20

30 35 40 45

B, ° 84,9 84,8 82.8

79,5

78,1 71,7 71,6 75,9

D thi anh huong cta goc dua phdi vao goc & dinh ban san pham sau can dugce thé hién trén hinh 3.
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Hinh 5. Su phu thudc goc ¢ dinh phéi vao goc dwa phoi

Tir db thi trén hinh 3 thdy rang, khi ting
goc dua phoi trong khoang dang xét thi goc ¢ dinh
clia ban san phdm sau can giam tir 90° dén 75,94°.
Lua chon goc dua phoi a phu hgp sao cho sau cac
budc chén ta thu duge phoi cé chiéu rong phu hop

3.2. Lua chon lwgng ép phu hop

Budce 2 thuc hién can xién voi goc dua
phoi —a, lwong ép thay doi tir 10 - 25% thu duoc
két qua nhu bang 2.

va dé khi thuc hién budc 2 véi goc dua phdi — a
thu dugc ban san pham gan véi hinh chir nhat nhat.
V6i két qua nhu dd thi co thé chon goc dwa phoi
trong khoang 15° dén 30°. Lya chon o = 25°.

Béng 2. S phu thudc ciia géc ¢ dinh phéi  vao lwong ép twong doi & bude 2

Luong ép tuong ddi & budc 2, % Goc B, do
0 68
14 83
20 91
23 102

V6i két qua nhu trén c6 thé chon lugng ép
cho budc 2 14 20 % thi ban san pham sau budc 2

¢6 hinh dang gan véi hinh chit nhat nhét, goc p =
91°.

3.3. So sanh két qua khi thye hién can xién va can thing qua 4 budéc

Vé6i két qua & phan 3.1 va 3.2 bude 3 va
budc 4 dugc thuc hién tuong tu véi lugng ép va
g6c dua phdi nhu ¢ budce 1 va 2 thu dugce ban san
pham khi can thing nhu hinh 5a; khi can xién hinh
5b.

Hé s6 dan rong khong ddng déu twong ddi
duogc tinh theo cong thirc
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bmaxb_ bmin %x100%

min

0= )

d - hé s6 dan rong tuong dbi;

Bumax, bmin 140 luot 13 chiéu rong 16n nhét va
bé nhit cua phéi sau khi can;
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Bang 3. So sanh hé sé din rong khéng déu twong doi trong treong hop can thing

va can xién qua cdc buoc can:

0 Budce 1 Budc 2 Budce 3 Budc 4
Can théng 0,56% 1,18% 3,94% 5,16%
Céan xién 1,46% 2,05% 3,81% 4,92%

Khi s6 bude can nho, do din rong twong ddi
khi can thing va can xién khac nhau khong nhiéu.
Tuy nhién vé6i s6 bude can 16n, d6 dan rong tuong
d6i nay khac biét rat rd rang. Cu thé két qua mo
phong cho thiy ¢ budc can thir 4, do d6 hé sb sir
dung kim loai khi can xién cao hon khoang 2-3%
s0 v6i khi can thang.

Ngoai ra, khi so sanh vé lyc giita so db can
thang va can xién (hinh 6) thay rang khi can xién

#5000 .

lwc cén ting 1én tir tir va dat gia tri 6n dinh sau do
giam tir tir, trong khi d6 khi can thing lyc can ting
dot ngot tir 0 1én gia tri on dinh trong subt qua
trinh can sau d6 giam dot ngot vé 0. Vi vdy, khi
can thalmg do bén cua thiét bi va dung cu sé thép
hon so véi khi can xién.
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1- can thang; 2 - can xién

Hinh 6. 6 thi lyc can khi can thc%ng va cdn xién

4. Két luan

Dua trén co sé ké thira md hinh bai toan
trong, cac tac gia dd mo rong kha nang cong nghé
cua mo hinh va sir dung cac phuong phap giai tich
toan hoc, cac phuong phéap sé dé xac dinh cac dai
Iugng hinh hoc, ddng hoc, ddng luc hoc va cac
thong s6 cong nghé.

Duya trén co s& phan tich cac két qua thu
duoc, ta thiy rang két qua bai toan c6 thé ap dung
cho phép ha mot s6 loai coc, éng, van cu thép
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trong xay dung nha dan dung, nha céng nghiép,...
trong diéu kién dat 1a moi truong dan nhot bang
cach ghép thém mot hay nhiéu mdy rung dé két
cu co thé dat dugc do sdu ha chim ma ta mong
mubn ma khong nhét thiét phai thay thé may rung
¢6 cong suat 16n hon.
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APPLICATION OF SIMULATION TO STUDY OF THE INFLUENCE
OF FEEDING ANGLE ON UTILIZATION COEFFICIENT
OF MATERIAL INHEAVY PLATE PRE-ROLLING ON THE MILL-5000

Abstract

In the heavy plate pre-rolling phenomenon of uneven broadening on the boundary edge when

rolling according the traditional method is costing a huge amount of metal being cut, reduced utilization

coefficient of metal. This paper studies the ability to increase the utilization coefficient of metal by rolling

under feeding angle method, use simulation software Deform - 3D to made the appropriate technological

parameters when heavy plate pre-rolling on the mill-5000.

Keywords: rolling under feeding angle, uneven broadening, feeding angle, rolling load, rolling mill 5000.
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