A S '

FORGING & STAMPING TECHNOLOGY

55474 5B 5
Vol. 47 No. 5

2022 4E 5 H
May 2022

5 U Bl S Al i T R e B 1B AR U R Bt e

F B, BmE, nEX, " K, X
(1. PESE—RGEHERAT], HHh KF 1300115 2. KERE DIV ESELR2ER P TR, Tk KF 130013)

B N TRTHEMESMR R TR, SRR SRR LT BIL B MR KBRS, GBI, T 20 KA
Freess, M AutoForm Z3A B PFSE BUBELRELL, B S PRG I AR R, HF T ISR S ORI BRI o 7 ) i I8 DX R
ST RIG, RN T EUE AL FLT-BOS e A 05 R0 JF PO B B AT e i, S5 SRR 3l 3 R 3R S ORI i £ 0 13 5
HORAS, RIS T T A R A ) B (LR A s AR R P DX, T figp e 0 R /A R T B L I A A R IR B TR R, O 2948
WA 2 T/, RPN 2 103 100, IR AA Tk RSN S AR Y B SR THE S

KR MESM; AT TS KB rhIkERE

DOI: 10. 13330/j. issn. 1000-3940. 2022. 05. 016

FE S ZES: TG386 XEARERS: A XEHS: 1000-3940 (2022) 05-0103-07

Numerical simulation and improvement measures on stamping defects for
automobile side-frame outer panel

Ren Chuang', Pan Yuan’an®, Su Chuanyi', Xiao Bing’, Gao Wengiang’
(1. China FAW Group Co. , Ltd. , Changchun 130011, China;
2. School of Mechanical Engineering, Changchun Automobile Industry Institute, Changchun 130013, China)

Abstract; In order to improve the surface quality of automobile side-frame outer panel, a solution to the ridgeline wave at the flanging fillet
for taillight of side-frame outer panel was sought. Then, combined with theoretical analysis, process analysis and production experience, the
numerical simulation was conducted by analysis software AutoForm to restore the defect generation process of parts, and the pressure parame-
ter was introduced for the first time to determine the defect. After the rectification schemes of the transition zone was formulated, the numeri-
cal simulation method was used again to compare and analysis the advantages and disadvantages of the scheme, and the mold according to the
best one was rectified. The results show that the threshold problem caused by the defect can be more clearly determined by the pressure pa-
rameter to determine the fitting die state of the part. Modifying the flanging transition zone can solve the problem of ridgeline wave at the
flanging fillet for taillight of side-frame outer panel and save the grinding cost of 2 yuan per vehicle. Thus, a total saving in the model cycle
is 1. 03 million yuan, which provides reference for the quality improvement of stamping outer cover panels in the automotive industry.
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Fig. 1 Defect positions (a) and morphologies (b) of part
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Fig. 2 Processes involving defect positions

(a) Process 10 of drawing
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(b) Process 20 of trimming

(¢) Process 30 of flanging
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Fig. 3 Force analysis in flanging process
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Fig. 4  Over-flanging situation
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Fig. 5 Modeling results of each process
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Fig. 6 CAE analysis of over-material situation
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Fig. 7 Numerical analysis results of contact pressure at defect location
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Fig. 8 Rectification schemes for defect
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Fig. 9  Analysis results of each scheme
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SR B ik s 58 A I ARAK

(2) RROIRZS: #IROTER 1 BdUs, RORHERE
BRI FEIROT R 2 ROOTR 3 BdUR, REEH
ARPGE . i BE BT B KRE, T %
L XFFBRBE BT R A W AOR, MOk IR & 1 T
AL
3.3 EYARE1LBHR

MRYETT 5 1 AT RS . TR TNE,
HPFIRUE, A0 B 2 15 A e 2 B TR 1) BB RE H BR
WP 10 PR, FF IR BSOS M, SEma i

(b) Scheme 1

(c¢) Scheme 2

R TAE . THBR— I E 2 k&, BRI 4R
BT} 4 min, FRAIGRG WAL 2 0/, FRIA"
JE I T 2 A 103 Tt

(d) Scheme 3

4 43

BLBTBL, — MR BEIE 70 A 25 5 B E AR L Ik
R 3 R i DR R DB o A 2 T B ) R o ) A
T EHORN G BA BIRA R Ll R
S, H R RN A RE A B A e TR Y H



108 B OE HOAR 84T %

@ ®)
B 10 J7 % 1 SR
(a) HBPHTHIAPRE (b)) BBURHIRE

Fig. 10 Implementation effect of scheme 1

(a) Part status before rectification ~ (b) Part status after rectification
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