$3HE W H Wt Vol. 35, No. 8
2008 4£ 8 H CHINESE JOURNAL OF LASERS August, 2008

XEHE: 0258-7025(2008)08-1265-06

PN 3 PR Bl R BE SO =5 il s 1) B A B30

A BB EERS

GUARRZABER TRECARDI T O R FFi 250061

WE DT — RO i Y T2 3B 2 R AR 0. 1 mm {9 304 N 85 B IR X A BT Y
TR F3 4348 o 1RO IST] 89 R A S = R B R S R T S I Al AL ] (BMD L o = A [ 8 24 3R
JPARZS T OB HOE S il AR AR AT BB B . SE S X L =R A TR AR I A B4 SR A A T T2y SRR 0 4
T BOREOEA il BTE B ISR U] . BT R B TN A AR R WOt A il s 2 B O 5 TN ) 45 AR AR
FETRE 3 A R O 2 i R ORI . A S St LT L 3 A A o T AR TR B0 1 FOK /N R T B
& B0 T2 25T LIS BIE R 5 1 52 ST ff . 25 A 38 B T g A 39 DR T8 O, W 3 2 [ B (L P S R
KR FOCHA RO BEHOE 2 U s B2 A ) 5 90 45 il HL

FE4SES TN 249 X#EFRIRES A doi: 10. 3788/CJ1.20083508. 1265

Numerical Study on the Laser Bending of Stainless Steel Foil
with Pre-Stresses

Liu Jie Sun Sheng Guan Yanjin
(Mold &. Die Engineering Technology Research Center, Shandong University, Jinan, Shandong 250061, China)

Abstract Through using a new laser bending process, the distribution of expected pre-stress was obtained on the
heated zone of AISI 304 steel foil with thickness of 0.1 mm by applying initial displacement to the sample’s free
end. Considering the characteristics of laser bending, three-dimensional (3D) thermomechanical finite element
method (FEM) models of laser bending process with various pre-stresses were developed based on the buckling
mechanism (BM). Through comparing the simulation results of different models, the mechanism of laser bending
with pre-stresses was explained. The simulation results show that the deformation of the stainless steel foil under
buckling mechanism depends on the integration of the thermal stress and the pre-stress when the laser beam
irradiates the foil. The forming performance can be improved significantly under pre-stress. and the deformation
direction can also be controlled easily by changing the direction and value of the pre-loading. The bending angles of
the steel foils increase remarkably with the increase of the pre-loading, and both are almost in linear relationship.
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Fig. 3 Mesh for the 3D simulation of the laser bending
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Table 1 Details of the other parameters

Parameters Value

Laser power /W 30
Scanning velocity /(mm/s) 20
Laser beam diameter /mm 1
Size L X W X T /mm 10X 2X0.1
Distance between scanning line and

free end /mm 5
Displacement constraint d /mm —1,0,1

L X W X T means lengthX widthX thickness.
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Fig.4 Variation of pre-stresses with the time during
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