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TOM TAT

Bai bdo khdo st anh hwéng ciia lye chin phéi, khe hé chay-céi va ban kinh géc lwon coi
dén phdn bé chiéu day khi ddp vudt sau tam ba 16p SUS304/AA1050/SUS430. Nghién ciru két hop
thi nghiém kéo, 2D-DIC, mé phéng phan tir hitu han va kiém chiing thie nghiém. Két qua cho thdy
mé hinh Voce theo huémg can 0° dw bdo chiéu day phit hop nhat. Bg théng s6 BHF = 14 tan, We =
3,2 mm va Rd = 10 mm giup giam mong cuc bo; sai léch mo phong-thyc nghiém la 0,4-2,6%.

Tw khoa: Dap vuét sau; Tam ba lop; Phan bé chiéu day; Luc chan phoi; Khe ho chdy-céi;
Ban kinh coi; Mo phong phan twr hitu han.

ABSTRACT

This paper examines the effects of blank holder force, punch-die clearance and die radius
on thickness distribution in deep drawing of SUS304/AA1050/SUS430 three-layer sheets. Tensile
testing, 2D-DIC, FEM simulation and experiments were combined. The Voce model in the rolling
direction gave the best prediction. BHF = 14 tons, Wc = 3.2 mm and Rd = 10 mm reduced local
thinning, with deviations of 0.4-2.6%.

Keywords: Deep drawing; Three-layer sheet; Thickness distribution; Blank holder force;
Punch-die clearance, Die radius; Finite element simulation.

1. PAT VAN PE

Vit liéu tim ba 16p kim loai dugc quan
tam vi két hop dugc uu diém cua nhiéu vat liéu,
nhu d6 bén va kha nang chéng an mon cua thép
khong gi voi tinh nhe, déo ciia nhém. Trong
dap vubt sau, sy khac biét co tinh giita cac 16p
1am bién dang theo chiéu day khong dong nhat,
dé gay mong cuc bd, nhin hoic rach & ving
chuyén tiép day-thanh cdc [1-5].

Chét luong san phém con chiu tac dong
manh cta thong sé cong nghé. Luc chin phoi
(BHF) diéu khién dong chay tir vanh phoi; khe
ho chay-cbi (We) anh huong dén mire can dong;
ban kinh goc luon c¢di (Rd) quyét dinh mirc udn
ctia tim [6, 7]. Bai béo nay phén tich anh huong
ctia ba thong sd trén dén phan b chiéu day cua
cde try dap tir tim ba 16p SUS304/AA1050/
SUS430.
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2.VATLIEU VA PHUONG PHAPNGHIEN
cuUU

Vit liéu khao sat 1a tam ba 16p SUS304/
AA1050/SUS430 day 2,5 mm, gom SUS304
0,5 mm, AA1050 1,2 mm va SUS430 0,8 mm.
Mau kéo duoc cit theo cac hudng 0°, 45° va
90° so v6i hudng can. Thi nghiém kéo két hop
2D-DIC cho théy vat liéu c6 di hudng ro; gioi
han chay tuong ung la 208,3 MPa, 188,5 MPa
va 216,2 MPa.

Hinh 2. Két qua kéo vt liéu 3 I6p

Hai quy luat hoa bén Swift va Voce
duoc higu chinh tir s6 liéu kéo; tiéu chuan
Hill48-R duoc dung cho di huéng phang. Mo
phong duoc thuc hién bang ABAQUS véi phan
tr vo S4R cho phéi, cac dung cu coi 13 vat ran.
Diéu kién ban dau 1a BHF = 10 tan, Rd = 8 mm,
We = 3,0 mm. Mién khao sat gom BHF = 6-20
tn, Wec = 2,6-4,0 mm va Rd = 2-14 mm.
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Hinh 3. So' do quy trinh, mé hinh phan tir hitu han
sk dung trong mé phong so va so do thi nghiém
dap sau coc hinh tru

Bdng 1. Mién khdo sdt cdc thong sé cong nghé

Théong s6 | Mién khio sat }:)i:: (l;;éun
BHF 6-20 thn 10 tin
We 2,6-4,0 mm 3,0 mm
Rd 2-14 mm 8 mm

Chiéu day thanh cbc dugc do tai 20 vi
tri béng panme di¢n tir d0 phan giai 0,01 mm.
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Hinh 4. Xdc dinh sy phan bé do day doc theo
thanh cia céc hinh tru dwoc dap sau.
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3. KET QUA VA THAO LUAN
3.1. Anh hwéng ciia hre chin phai

Khi BHF thép, vat liéu tir vanh phéi
chay qua tu do, d& gay nhin va mét 6n dinh.
Chiéu day nho nhat dat khoang 1,02 mm tai
BHF = 6 tdn va 1,63 mm tai BHF = 8 tin. Khi
BHF = 14 tan, dong chay dugc khong ché tot,
chiéu day nho nhét dat khoang 2,06 mm. Néu
BHF ting dén 18-20 tan, thanh cdc chiu kéo
16n hon va moéng cuc bo tang. Do d6, BHF = 14
tan 1a gia tri thich hop.
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Hinh 5. Anh huéng ciia luc chan phéi dén
chiéu day.

3.2. Anh hwéng ciia khe hé chay-cdi

Khi Wc¢ =2,6 mm, khe hé nho lam dong
chay bi bo manh, giy tap trung bién dang va
chiéu day nho nhéat giam xudng khoang 0,52
mm. Trong khoang Wc¢ = 3,0-3,4 mm, vat li¢u
chay 6n dinh hon. We = 3,2 mm cho két qua tot
nhat v6i chiéu day nho nhat khoang 1,96 mm.
Nguoc lai, We qua 1én 1am giam dan huéng
ctia khuon va dé gay nhin.
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Hinh 6. Anh hueéng ciia khe hé chdy — coi.

3.3. Anh huwéng ciia ban kinh géc lwgn cdi

Ban kinh c6i nhé lam vat liéu bi uén
git. Voi Rd = 2 mm, chiéu day nho nhat chi
khoang 0,85 mm. Khi Rd tang 1én 8-12 mm,
dong chay ém hon va mong cuc bd giam. Rd =
10 mm cho phan bé chiéu day dong déu nhét,
chiéu day nho nhat khoang 2,02 mm. Néu Rd
qua 16n, kha nang kiém soat dong chay giam.
Vi vy, Rd = 10 mm 1a gia tri tdi uu.
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Hinh 7. Anh huéng ciia ban kinh géc lwon coi
3.4. Kiém chirng bd thong s6 tdi wu

B6 thong s6 t6i wu duge chon 1a BHF =
14 tin, We = 3,2 mm va Rd = 10 mm. So véi
diéu kién ban déu, mo phong tdi wu lam ting
chiéu day ving nguy hiém tir khoang 1,89-1,93
mm 1én 2,21-2,23 mm.

Hinh 8. Bién dang cua coc hinh tru thu dwoc tir mé
phong s6 va thue nghiém
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Thyc nghiém cho chidu day trong
khoang 2,21-2,41 mm, sai I¢ch mo phong-thyuc
nghiém 0,4-2,6%. Diéu nay xac nhan mo hinh
FEM két hop Voce 0 va Hill48-R du tin cay dé
du bao chiéu day.

Bdng 2. Gid tri théng so thich hop va hiéu qua

chinh
n ) Gia trij thich Hi¢u qua
Thong so hop chinh
Can bang
BHF 14 tin chbng nhan va
dong chay
Giam bo dong,
We 3,2 mm duy tri din
hudng
Giam udn git,
Rd 10 mm 6n dinh bién
dang
o Phu hop gitra
Kiém ching Sai léch 0,4- FEM (\ig ‘ﬁluc
2,6% .
nghiém
4. KET LUAN

Bai bao da phan tich anh hudng cua
BHF, Wc¢ va Rd dén phan bd chiéu day trong
dap vudt sdu tdm ba 16p SUS304/AA1050/
SUS430. M6 hinh Voce 0 cho kha nang du
bao tot nhat. Bo thong sé BHF = 14 tn, Wc
= 3,2 mm va Rd = 10 mm giup diéu hoa dong
chay, han ché mong cuc by va tang do dé)ng déu
chiéu day. Sai léch kiém chung 0,4-2,6% cho
thiy phuong phiap mé phong-thuc nghiém cé
thé dung dé t6i uu hoéa cong nghé dap vudt sau
vat liéu tAm ba 16p. <
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