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Residual Stress Field of ZK60 Specimen with Central Hole Induced
by Both-Side Laser Shot Peening

Zhou Jianzhong Yang Xiaodong Huang Shu Hu Lingling Huang Juan Dai Yachun

(School of Mechanical Engineering . Jiangsu University, Zhenjiang, Jiangsu 212013, China)

Abstract The finite element analysis (FEA) softeware ABAQUS is applied to establish the finite element model
(FEM) for one-side and both-side laser shot peening (LSP) of specimen with a central hole. User subroutine
VDLOAD is used to program the loading model of shock wave pressure for both-side LSP. The influence of the hole on
the peening effect is investigated, and the three-dimensional (3D) residual stress distribution of ZK60 magnesium
alloy after one-side and both-side LSP is analyzed. The beneficial residual stress distribution was obtained after both-
side LSP, with a stress value as two times high as that after one-side LSP on the bottom surface. The experimental
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results are compared with numerical simulation results and good consistency is observed.
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15 F

WOk /WAL Ak (LSP) J2& R & ) 32 %% i
CRT 10" W/em®) | J bk o' 175 5 10 e i b o g
e 7 % o 8 2 TG S5 it SO P Y — Bl B . S AR GEHLAR
WEALAH LL » LSP e KA s A 46— R AN L I 5
M 2 B 5 A Ak P AR 38 T Jo o B T A
kg PFRE AT Fmiag AL . AT, B NS X LSP 4%
ARIWFFER 2 0L 2 T 528 F Boor i LSP HLE K
X< JE R g S AT O R o7 PERE R S W . IE A
21 HHZL LR A 273 S T g i B A BROCIE IT R

Wers BHA: 2009-10-14; W EMEB A B HA . 2009-11-03

TS FHOEWILER AL 27 5 4 AT AL ). KL Ding
SER A BR G ABAQUS X - 4 30 157 LA
RUEAT T RAUOE S A IUSS R 5 m A R LW & .
Hu Yongxiang 25 #] H A B o3 4 LS-DYNA #i
ANSYS I 1 22 YOG s Ju Ak 315 B R R =
YRR AN T 53 A1 5 3 BT Bl A 58 AL W H 0 48 B A%
155 B BUEAFAE A — 7€ B AT o

TEIA Y BE AT b, — R HTAR HE ) =
Y 7 J5 A R R B O G AL S A5 R = 4R 5k AR 1 )
FI8Y A1 1 B0 & 0 X8 7N FL SR A BB F 90 3 i A 41T

ELWH: ER AR IS (50675090) \FH K ARBLF# 34 A TH (50735001 YL HH A “F ¥ T/ 75 H (2008) (FH YL
i Tl SZEERFE T H (SGY20090026) FVL I8 K 4 B 58 AR A1 37 36 4: (1291110037) 9% B8,
EERB N AL Q964—), 5, 847 1A S0, 3 FNF ROE ek S 3 AR I A BFSE . E-mail: zhoujz@ujs. edu. cn

* BIEBEE Ao Email: yxd20044987@sina. com



74 Jol 3 A8 A

XU 6 WAL A ZK60 B8 45 42 19 3R A% 1L 1 S WF 7 1851

ANFLARRE I B R B L An] 0 5 4 Ak B 52 P 7 o
IO P ) 5 T FL R 3 e AL 2 0 25 114 1L 0 20 M 4 T il R
Sy /INFUAEE R PR R /D FLISRE A7 301G v il /B AL
50 A R Y (B UL 9 B 40 T RE S P . AR Ak b
LIRS 1020 SRPR A 4 B I rh 0 FLIRE 95 BURE HE AT I
ot it Ak B AT R 57 9 R £ i 30 0 . il 7E A [
P OT BT B WS A AR T S A . ERATI
S5 SR FRUTD 9 R 8 i 75 SOAF 7050 48 A 4 /AL I
R ST FEOE WAL 3 AL 5 L A 58 AR DX I R B B
(R 5R A T N 3 43 A o HLaURE i 55 1 RE 0 75 3 W] W 2
o IR S0 I AR K 45 A I B O 9% I 2% A
A . B TR B A R OC 9 95 4 BT A
ST T R OIS 2024-T3 B4 G/ LI
REIR I 57 75 iy MRS e 75 i

ASCUIA BRIC o B 8 7F ABAQUS hF- & . il
Aok PP T 4 ) B4 TR ROBU T OE WAL 114 i o 9 s
TR PP 57/ FL R BT A0 XL TR O AL R
Pl e i A BROGAE 7Y, o A B i A UL AS (7] 3O 58
FUAAET /NFLIRE B = HEFR AR T 500 A1 O BEAE
S AT RSB F 58 S RO R R T IS

2 HEAA T
2.1 BARTHEBRSTRE

AR TS SRR 57 S5 o R BRI LIRS
WFFERS G HAE 55 P8 — e T B /L3 iy B
JIAE I DRV T R B Ak X I 3 45 T R R AL 3
1.5 mm b, AT LUA 00 ] 32 Ak 9% 55 280 1) W5 A A
AKIE 1 FR . H g ¢ O HAR .l TR AR
WO vhi IR 45 G 3 ALK FR 43 A o AT 38 B0
DI 1/4 BBy AT A BROCERL, 0 2 firs . X
JGHSE L DX IR AT A% A AL ORS00 S B R
JELRE T 1) SR FH A i K A S/ BRLOT RS O
99.33 pm, HICMEN 15080,

laser peened area._

%_ A _
- ~——
= 'ﬂF24_64

160 unit: mm

1 B AL B 57 ke

Fig. 1 Fatigue specimen with central hole
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Fig. 3 Amplitude curve of laser shock wave pressure
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Table 1 Mechanical properties of ZK60 magnesium alloy
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Fig. 4 Contour of residual stress distribution on bottom surface after LSP. (a) one-side peening; (b) both-side peening
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Fig. 5 Residual stress distribution on top and bottom surfaces after LSP
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Fig. 6 Contour of residual stress distribution in depth after LSP. (a) one-side peening; (b) both-side peening
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