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Experiment and Finite Element Analysis Simulation Study on Stamping
Parts for Laser Tailor Welded Inner Doors

YAN Qi, GUO Rui-quan
( Technology Center, Baoshan Iron and Steel Corporation, Shanghai 201900)

Abstract In the automotive industry, more efforts are put to promote the stability of structure while reducing the
weight of the vehicle. The application of laser tailor welded blanks is one of the most successful new technologies to
be used. Due to its obvious advantages, laser tailor welded technology is widely used in the structure parts of body-in-
white. Laser tailor welded inner doors are applied in the new car models of domestic automobile manufactures because
of their obvious weight reducing advantages. The structure of inner doors belongs to the typical cover parts and is
very complex in its shape. In this paper, the typical characters of laser tailor welded inner doors are extracted. Finite
element analysis model of stamping process for tailor welded inner doors are established. By means of finite element
analysis and practical stamping, the behavior of laser tailor welded inner doors in stamping process is studied.
Simulation and practical stamping results show that the laser welded seam has the obvious movement for the laser

tailor welded inner doors during the stamping process.
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Table 1 Mechanical properties of materials

t/mm o,/MPa ¢,/MPa 8y%/% n r
0.8 158 311 45.6 0.22 1.9
1.2 163 317 45.2 0.22 2.0

%2k PRC 24w R # Bh i CO, #2880t
BLPK R 10,6 pm, By H B ORI K 4000 W, R
FBOLH OB E &R 0. 28 mm, R FEOLYT
FIF AR RS 52 3 A1 kL 1 FR AT HE . PRC UL A
=K T 2K Bk e T Bk o 5 R K i, AT 43
AFAFRER T MBS T, HEpyEie R AR
Bk, BB/ H EIEREERS .. BOLBHIREE RN E
BRSEH 410 mm X 590 mm, F o BB R 484 T
[] FBALL

R TR R SR VR 57 i 1, BB R
TR ABEIRA, BFHMNEERFERD . FR LS
ST B AR v R S 7R T PR BB AL BN R AR 4544, T
FHABOCHHER b E 2 T4 5 AT B A 2 e
W& . S8 PR ETTNARGEST T LB 4850, fR 35
LR R R ST fm ™ M B A 2 A L L e 7 4, T W R A
JU RT BEAT LB 4E /N X T B BF IR AOR H b R
BAE/NTTAAR 8 A AutoForm 75 BR J0 5K {4 i# 47 4K
{07 B o R R, DR 5 T BOEPHE TR E
AR R SRR BN R AL SE . (A B ZE800/ 1300 M
W EBJEAL E#AT T 0.8 mm/1. 2 mm OEEHER ]
PR SE By o s, SR = AR AR B0 & T IR 48 W B 5K
&, 3% 56 AR R BE 7 BB 4 R H#1T
G317

3 WOGIESE S IR
FF OLYMPUS BX60M 4 4 . 1% 85 % 0Ok 48
LT BMONES, B 1 ME 2 hEH O R R

A1l BOLEZELeEMAN

Fig. 1 Microstructure of laser welded joints
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Fig. 2 Microstructure of heat affected zone
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Fig. 3 Model for finite element analysis
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Fig. 4 Tailor welded inner door by simulation of finite

element analysis

Bl 5 SZBrp ERB BRI AR
Fig.5 Tailor welded inner door by practical stamping
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Fig. 6 Variation of thickness for thin gauge material
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Fig. 7 Variation of thickness for thick gauge material
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Fig. 8 Movement of welded seam
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