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Investigation of effect of one-side and two-side 'o5¢c shock
processing on aluminum alloy small-hole specimens

JIANG Yao, JIANG Yinfang, LI Zhen, YU Jiang, LIU Giuge QIAN Junkang
(School of Mechanical Engineering, Jiangsu University, Zien;iang 212013, China)

Abstract: In order to investigate the effect of one-side and two:sicc lecr shock processing (LSP) on 7050-T7451
aluminum alloy small-hole specimens, the residual compressive st.=s; Jisti’bation was analyzed with finite element analysis
software ABAQUS and the residual stress curves and fracture morphclog were compared. The results show that the residual
compressive siress introduced by two-side LSP is 120MPa, lsroee than that induced by one-side LSP and the front and reserve
side stress distribution of two-side LSP is more reasonable The aistince from fatigue source group to treatment side after one-side
LSP is 2. 54mm and deviates from the dimension centre. Fatou= source group locates in the middle of the thickness after two-side
LSP. Fatigue lives increase 53.3% and 156.2% after one-side and two-side LSP respectively. The research shows the guidance
to parameter selection of one-side and two-side I.SP.

Key words: laser technique; one-side and two-side laser shock processing; residual siress; fatigue crack initiation; small-

hole specimen

5l

i

ot ah i 584k (laser ~loe< processing, LSP) & |
RN LKoo s SRR AR R AR R ) Y
BORRE AR SRR L, ot
AL 5% A% R 7 )2 R, SR A 5%
FHEHARAA L HOE s X 6mm LT /LR AL
SR, AR

BB BT L BT, O o SR AL AT AR AR T
SERAR LN IR A AN &) AR AL i
REA R % 55 FA 80 72 AR T s AR nbly

BEGUH  ER AR RS IIH (51075193)

YEF RIS 9% 58(1989-), 55, WL WP 52k, B E N
FOEM TH AT

+ WILEE R A, E-mail ; yfjiang@ mail. ujs. edu. cn

Wk H 181:2014- 12-09 5 e 2 & ks H 4 :2015-03- 16

FERE TS e JFFURE N SE0E S e T
T B B R AR AR B A TR o 728
AU EOE v SR AL AT 5 7 17, LUO %5 ABFSE T AL %
i AMS0 865 S X ERAE R S FAN 28 A B
T T BORUHREOE Wil SR AL X6 7050 4745 4 5k AX IV 1 1Y
S ZHOU 2 A WF9E T 8 XU 0% o i %) ZK60
BEC B BRARE TR SR, 33 4 B XL RIS X
AN 452 BB TE X 5% A A7 1) 0 BL a0 4 9 B T 95 A )
5575 i BRT O S e — A5 3 FE M

TER SHLIREE HLE S EFLAL , B 5 T 45 WL i e
0T 5 FHAE , BRI B RS ke 240 % LAk ,
T Yo B XL TRT S84 e o S S50 R S 4 T 19 X L 40T
TS Wi 2 8022 5, A — 2 1 TR SE B
Y& 1 56 ABAQUS A BRIT/MT 4 &, BF9E T
M5 4mm f) 7070-T7451 iy 23 604 4 76 BT whdy 2 UK
FIXUTR AR U w7 2 YT 4 5% A% I 3 3 40 A 5 T 22 384



540 % 5511 ¥ 5E A AN U RO O vh i R AL SR ST o1

i A A PR B 5 < b v SRR SC R A L Ak B 5 B Je
255 W7 112 R S5 5 ARV ) R LA 1 BT
HWOLIRALMBOER 2257

1 ABAQUS AR T

7 2L Wl B AR AR, (AR
PR 23 H A S VR T Y, OB o 5 1
R I 6 A e o 5 ) B E R A B 9,
ABAQUS 43 W IG 4347 I, % W B 5 i o 8 i 5% 1)
ABAQUS/ Explicit 3845 4R i, 125 [l Aot 7
S Hl ABAQUS/ Standard [t 5 41 7R fif, 1901 25 70
ISR LA 4k 2 R 43 ML C3DSR

{7 2L OB 7050-T7451 434 4, JERHAY
SRR L. WOCTE MBS BER, bHRHI B A % T
10%s ™", LA 0 PR 38 B 2 A AL, T Johnson-
Cook 1278 FT B M3k A IV A5 86 2k 4
MR35 2 A RO R By 73 43 I A
TR N

o, = (A+BH[T+cl(1+2)] (D)

&9
Kb, o, WIEIRELTT, e R BBVER AR, n g EALFE R, &
R, B AR £, =1.0s ™', A Sy JE SR, B
A, C N SRR R, KA S R AR 2

Table 1 ~ Material properties of 7050-T7451 aluminum allcy

. density/ elasticity Poisson”’ s yied
material (kg+m™) modulus/GPa rate stress/MPa
7050-T7451 2820 69 0.8 441
Table 2 Model parameter of Jolason-Cook
material A/GPa B/Cla K/ n C

7050-T7451 0.441 O‘. YR 0.33 0.02
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Fig.1 Sweep path of one-side and two-side LSP
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Fig.2 Contour of residual stress distribution after LSP

a—one-side b—two-side
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Fig.3 Residual stress distribution of one-side and two-side LSP

a—surface  b—inner hole
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Fig.5  Fracture morphology of 7050-T7451 aluminum alloy
a—one-side LSP b—two-side LSP
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