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Visual Numerical Study on Surface Micro-Topography of
Sheet Metal by Laser Peening

ZHOU Jian-zhong, DU Jian-jun, HUANG Shu,

YANG Chao-jun, NI Min-xiong, CAO Xiang-guang
(School of Mechanical Engineering ,» Jiangsu University, Zhenjiang, Jiangsu 212013, China)

Abstract Visual numerical simulations and experiments of laser peen forming on stainless SUS304 sheet metal are
done. Based on the finite element analysis software ABAQUS/CAE, the conversion model during laser peen forming
of laser shock wave loading is founded, by which the pulsed laser energy is converted to shock wave pressure. The
tracks controlling of sheet metal deforming by pulsed laser continuous peening is solved with user subprogram. The
dynamic deforming process of sheet metal by laser peening is visualized. With the above model, the micro plastic

fluid process of the sheet metal after pulsed laser peening is analyzed, and the variation of surface micro-topography

is studied.
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Fig.1 Finite element mesh of sheet metal
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Fig. 2 Curve of laser shock wave loading
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Fig. 3 Flow chart of pulsed laser continuous peening
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(a) zoom out 10X ; (b) zoom out 500X
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(a) section picture (500X); (b) section figure curve (500X)
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Fig. 6 Sheet metal after full peening
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Fig. 7 Section analysis after full peening

(a) section picture (500X); (b) section figure curve (500X)

B 7 S Bk 48 A T I S S R R B 78R T e R U
AR BRI EE B J5 B A JEAR -3 5 (5L 32 B R 2
T A2 7(b) B, 18 BB R T BT 1



5 PR E % . BOBBUILE SRk 3R ORI 81 B9 AT AL BB BT 5T 731

IR R RS B R AH 220, 25 pm, 7815 22 75 Bl 4 3 2
FeBC ARG

3 SR

SR P AN B (B A 1R TR RS 19 4 J8 ORE E A7 380
WAL LIRS . SRR P ERER AR KEM
LI REFBRA B ] A B 2 TR S D R B wok vh
T RGE EHATH, BB OB K 1. 06 pm, Bk
HEERE A 35~50J, Bk FE N 23 ns, B H M E N
0.5 Hz, LRRAMAREHERLNT mmAELS ,
H ) S B AR Bk b A BT 4 B B 8 AN 9 BT
N o

Kl 8 ot pE
Fig. 8 Facula of laser

Pressure /GPa
<D
1

@
W
1

<
=

200 30 40 S0 60 70

Time /ns

<>
i
=

B9 WOt Bk b B

Fig. 9 Laser pulse waveform
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Fig. 10 Surface micro-topography of material with

atomic force microscope (AFM)
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