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Abstract Due to the significant fluctuation and the real-time measurement difficulty of residual stress. a finite
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element model of laser shock peening (LSP) on residual stress field of Al alloy welding has been developed in
ABAQUS. The residual stress fields of 7075-T6 Al alloy welding are computed and compared before and after LSP,
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and special attentions are paid to the effects of LSP on residual stress field of 7075-T6 Al alloy welding.
Subsequently, the processing parameters of LSP on Al alloy welding are also optimized. Results show that LSP causes

=]

the residual stress evolution from tensile residual stress to high-level compressive residual stress on the Al alloy
simulation
350.3390; 310.4925; 120.6660

surface. Residual stress distributions can be clearly improved by optimizing the processing parameters (including
laser pulse energy. spot size and overlapping rate). When the overlapping rate is between 50% and 70% , residual
stress tends to a more uniform residual stress field, which can effectively eliminate “residual stress hole”
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Fig. 3 (a) Pressure-space distribution; (b) pressure-time distribution

P4 Ol AR 2 S AR AR N AT I . () SR BRI 5 WOt il (DY (o) 5 3R AR 1 4 A1

Fig. 4 Residual stress and temperature fields of welding line before and after LSP. (a) Temperature field of welding;

residual stress distribution (b) before and (c) after LSP
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Fig. 5 Residual stress distributions of welding line before and after LSP in (a) transversal direction and

(b) longitudinal direction

3.2 HOLRKMEEENIREIR RN NS BRI
PO K o BRI R B AR D ) A A AR R
A RZ I S OB BE ELAR O 4 mm I f 7 4% DXk
18 S gy BOBOE BK e BE 2300 3.4.5 T
6 S AN [ SO Bk vh BE BT 0 4 DX 5% Ax L ) 23
Al 0 o S DX A 1) 5 A% I ) O3 A A s by

Residual stress /MPa

~250 1 L 1 1 %] 1 1 1 1
-12 -8 -4 0 4 8 12
Distance from welding center /mm

X35 1) SF- ¥ 8 1) B R B I AE 3.4.5 ] Bl — 94,
—129,—145 MPa, X i i~ 35 9 1) 5% 43 1 T3 43
J—64.,—85.—89 MPa, ML ¥4l nT LLFE 2. %
JERK M RE S 3 T B BT AR AR AR R N ) 0N T
4 JFN 5 ] Wi 22BN K L 6 iy il 08 #emT LA
B BOCCHAE RN 5 T B PR AR A BR A N T 7

250

200j /

—o—welding
| =i
[ D S
-150 ——3]
-200 Lo L
-12 -8 -4 0 4 8 12
Distance from welding center /mm

Residual stress /MPa

PE 6 A ] 38 Jik e i ik T R 4 DX I Ca) A 1) R Ch) 1) 5% 4% B g 43 A

Fig. 6 Residual stress distributions of welding line in (a) transversal direction and (b) longitudinal direction under

different laser pulse energies
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Fig. 7 Residual stress distributions of welding line in (a) transversal direction and (b) longitudinal direction under

different laser spot sizes
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