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Study on Wrinkle Defect in Square Box of Tailor Rolled Blank
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Abstract: The wrinkle defect in the square box of tailor rolled blank ( TRB) was studied by
numerical simulation and stamping experiment. The mechanism of producing such wrinkle defect
in TRB square box was analyzed and the effect of the binder force on the wrinkle defect was
discussed. The results indicate that the spots inclined to form the wrinkle in the TRB square box
are the straight flange on the thinner side and the flange in the thickness transition zone. When the
binder force on the thicker side is not great enough, the wrinkle could also form at the straight
flange on the thicker side. Under the conditions of no crack and the large movement in the
thickness transition zone, the larger binder force can help to improve the wrinkle resistance of
TRB and when the binder force is constant the restriction of the wrinkle of TRB is the best.
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Fig. 1  Stress-strain field of TRB
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Fig. 2 Stamping simulation model

1.3 EI&EHG

FL 22 SRR Ty &8 A4 1 o FEASE AR 4N /] 3
N, TP 4 Sk S50 T FH 1 2 JER A o R AL

U R ~F A 80 mm x 80 mm, U145 5] £ 2 4%

6 mm. AN TR BB T AR AR UE A L[] B
L1 A5 ARORE IS B TS [ A > A58 3 531 Sy R A
6.3 mm JEHM 5. 2 mm. R 5B X0 i
X A ASH F1 R T 8 000 o 28 S ] A /N 18 e 30 28, -
SR FH 55 22 AR LRI T R AHIE IV 1) B A R ASE L ] i
R R A M 25 SR AR 174 30 [ . B Ak P 7 It
KA PSR SPHC 19 1. 2/2. 0 mm %L 2%
JEEMR, HAL2E A 3R 1 R,

B3 MEREREE
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Fig. 4 Actual picture of stamping die
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Table 1 Chemical composition of TRB( mass fraction)
%
C Si Mn S P
0. 083 0. 041 0.316 0.012 0.017
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Fig. 5 Wrinkle in transition zone of TRB square box
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Fig. 6 Thickness distribution of blank center and
transition zone center
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Fig. 7 Effect of binder force value on thickness
strain( constant on the thicker side)

F P 7 R B RN s 20 T (s, AR A
JEJEE 7 1) b AR TE 52 B , J5 5 R AR el ) YRS
JEE S PRI BRSNS T i
JI/NT 2 ¢ B AR B R R BE IV AR K A 2 TR AR
AR 22 LI PR A , AR T 90 XA e R
JE R AL, 5 s Ty AR/ 2 S EUE B4
(0 HH B SRR T IR a0 s 7 88N, 3 T
DT JE 38 7 1) b B A BR A A/, PR T e Ak A A
BORNZE . T 25 ) e 3 0 KT 20 i 3 9 IX A
IR J3E 17 722 ) £ 5 2 AP Y e DR JE JRE 72 i 4 T



%11 #

AR S, L) £ BT ST A SRR 1557

A, BV B B R JBE 7 A A el AN 32 2= i 4k
FA%  JB P e 0 DXk 22 0 0, S T B2 O A {4
N NG A R A . IR FR T AR 4 R
BEOR VR 7 1] AR 32 0 FR  i a J IX k22
3 P P XA B sl T B AR A I A R
2%, NI A R BRI JRE I IO AE 3 KR B I A Ak vy
AR £ 32 22 B XA R B 1o 90 DXk 22 90 0

P 8 Syl M 1 140 0 DR AN AR I 22 JRE A R
JEE P78 B JE AR e 321 0 ) AR A £k H TR 8 RT T
Wt VSO P01 0 B4R, e R JE O A (L) (5
JEX M AR RS LI SR T 2t Z B
V2. BN it /N OB TR D5 1) 52
BB LR IR, MR 2 A2 S 7 1) 7
A SSRGS, s PR 5 o 9 DX B AR o 4
SAREZ A O AR B R AR R o
A 9 DXk 22 AT 114 V2 R A (B K. it PR e
BRI BRI B BE D7 1 32 21 1 SR 24
HT VB R AN, HLZ g R 8 B i AR Ak
HA P X 05 22 5 B 31 22 JRE A0 14 3k 2 T
3, P DX JBE I IO AR (RS B/ IN AN 2 A A
WA

0.220

—— BB KRR N AE
—v— 3 I X 5 KR B o AR
0.215}
=
202100
=
iy
K 0.205}
i}
0.200}
0.195

054 1-4 2-4 44 64 84 104
& 341 77 (A0 )/t

B8 EaNEMEENTHFE(ENELARE)
Fig. 8 Effect of binder force value on thickness strain
( constant on the thinner side)
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