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Analysis of residual stress on surface of AZ3! :pagnesium
alloy after laser shock pro<cssing

LI Xingcheng' , ZHANG Yongkang® , ZHOU Jinyu', “.HEN Jufang', LU Yalin'
(1. School of Mechanical Engineering, Jiangsu University of Technolosy ~ “hingzhou 213001, China; 2. School of Mechanical

Engineering, Southeast University, Nanjing 211189, China)

Abstract: To obtain maximum surface residual compressive sives: by optimizing technological parameters of laser shock, the
formula of residual compressive stress on the surface of A/Z5" . aoresium after laser shock process (LSP) was deduced from the
theory of laser shock process and plastic deformation. Hesilval stress fields of AZ31 magnesium by LSP was simulated with
ABAQUS software. Finite element analysis shows thai tacer shock wave pressure of optimal residual compressive stress field
ranges from 1.2GPa to 1. 7GPa. With the increase of load, residual stress on the surface of AZ31 magnesium increases. The
maximum residual compressive stress is abo it 125MPa with loading range from 1.4GPa to 1. 6GPa. There is a slight residual
stresses hole phenomenon impact wher load is 1. 8GPa and a significant residual stresses hole phenomenon when load is more

than 1. 9GPa. When the load is 1. 4745Pa, the maximum residual stress is — 128. 5SMPa. Experimental results are consistent

with finite element analysis.

Key words: laser tecvicu=;inagnesium alloy ;residual compressive stress ;plastic deformation ;finite element

Ell

T

WOG M 846 Yeser shock process , LSP) 1] 45 %k ZE
K AR 9% 55 Fdiw , e B 22 10 i DR 42 8 i R 2 X
SRAFAERRAR FE N T, 305 A% s 17 g 7E 52 b LA H AT
A BRI AT BT AR SZ 838 7 B0 g, DT S A 1Y
Wi At o —MRERAY R (AR, TR 95 4
ARG DIk — AR U, B A R (i R AT
{FRLE PEYRE™ A5 AR B FE 25 42 T, A b o o

FEGUH EEK ARG I E (51275221)

VEF @A 22 (1968-) , 55 Bl 42, W LA A, £
AEE OGS 3 S A B AR T T R BT

+ WIREEZE N, E-mail ; ykzhang@ ujs. edu. cn

Wik H 8 :2015-02-08 ; I B & ek H #5:2015-03-17

s RO R A L ) B K, ke 4 s o7 g B vt dg
X e p 76 o1 AL AR R ( Hugoniot elastic limit, HEL)
O e I 0 gy, ~ 200 TE R N ERPE RN, 11 24 2 A p B Ao
2. 50 I BRAR L g BT/, 28 25 7 AR B AR E
N3 Ot R ) S A LS E EEAE G,
WHR S EROL R ES L 2S5 . Bt
bR AR R A RO L 2A D, JE R, M
HEE S e 2 RE K o 7 T 7 A w8 L AE 2 (107/s)
IAVEARIE U8 DO S MR AR AR RTBLR] L b Y
TEREHLT RIS AT B S SR AR T 2 BRI, OB
Wi A% A 5225, H ik i R A Rk v A 1) Bl 25 g )
FNER AR N Ty HEAT 52 Wil o A< SCH R ] ABAQUS A
FRICI BT, P0G s AZ31 865 4 i 47 B ie
B, R IV A FRIC /T AR AR I 1371 3 A Rt



6 /G U 7 N

2016 4£ 1 H

Aot i TZES BRI S H K
1 RRMAFENESH

WOt AT AR, R AL TE £ J 1B B )
YT Al LRI 1 4E R AR A B, RIVAT R 1 AR i AR
I B R A HT AL R R

Pl L A s o A o T 1] g L REL 5098 P b e )
F1-WAE R, B o, Fil e, 53500 « Bl D7 1w (4 1E A
FIRLAE , G 1K J3 530 o Ak ) B A g 0 A AR i A
,ep N B FERN SN BRI ERRINAL, 8 M HI 25
C XS B AR NS o PO ph i B AE MR T AR
1R KRNI, TR E AR A AL 1 , 1 e AR Y OA il
LA ATE MR R I B — 22 T, H Ik 2 5T
AL SFVERBR oy, I 87 LR U AB HIZE A9 EBPETE T
BTG BB VB W T R — RV
—HCAFOL T, AL 1 J5E R 3398 KT A A 2 A AR
T2 IR BERIEHE T, #EAA 7 187 ) B 1) ik S X
i S R 2 1 — R AN HI B O 5 Ll 3, Ak
A S I BTN, B 2 S 1 B AR TE DR L BEE 1)
INERSE e 1A B2 AT , AN B H B 1 i iR AT
EIRIVEE 1 BC ik

G.X

| B
)
A K

{

| K+4G/3 | |

J J I

!

c +4G/3)

O —e,— &
€
Fig. 1  Stress-strain curve of ideal elastic-n’asti . mawcrial under ultrashort

laser pulses!*
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Fig.2 Schematics of residual stress induced by LSP on the surface of mate-
rial(3]
a—during LSP  b—after LSP
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Fig.3 Axisymmetrical stress state
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Fig 5 'Moirc topography of residual stress under different load ( chart 1)

Fig. 6 Moire topography of residual stress under different load ( chart 2)
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loads( chart 1)
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