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Numerical Simulation of Fatigue Life of 7050 Aluminum Alloy
Processed by Laser Shock Processing

Gu Xiang Zhu Le Sun Aihua
(Advanced Forming Technology Institute, Jiangsu University, Zhenjiang, Jiangsu 212013, China)

Zhang Jie

Abstract This paper mainly simulates the fatigue life of specimens treated by laser shock processing(LSP), and
studies the effects of LSP on fatigue life. Two groups of 7050-T7451 aluminum alloy specimens pull-pull experiment
are performed. One group of specimens is untreated. while another is treated. The results of experiment indicate
that under the stress of 101.3 MPa, two groups of average fatigue life are 26024 and 108336 cycles respectively,
raised to 416.3% . The results of numerical simulation indicate that two groups of average fatigue life are 25400 and
102870 cycles respectively, raised to 405% . The result of experiment agrees with that of numerical simulation quit

well. The study shows that the residual stress is generated by LSP on the surface of specimen, thus the fatigue life
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increases obviously.

Key words laser technique; laser shock processing; fatigue life; numerical simulation; 7050 aluminum alloy

1 5  F
PO n ey b B — BB % A R R AL R . &
1 O vt A B P AT DL T B e O 55 A
F lV\]ﬁl\ﬁﬁﬁiE@E,Iﬁm‘{%ij‘ﬁ{*fﬁﬁﬁﬁﬁﬁﬁ%n
98 57 3 36 R WF 58 30O w il X T 9% 55 7 i B4 2
Wt LR 55 B A A B R A AR
SEER AN . B A BR G EE B A B K R L 2 BE A I Y
T K BE AN W 45 5« R A R T B0 2 AT 9% 97 35

WA EHI: 2010-05-24; W BIE AR BHA: 2010-07-30

RESE W L — o 2R . FIIA FROT A ok 47 9% 57
FEAT IR BB AR BUAG T — s i AR H
I AR S R ] 2 WO b R AR (LSP) J5 34 1 9
757 BB AN IO 5 E gt — L W 5E . 57 75 i i BU(EL
BEADASE AT LAY 24420 36 L B A 58 AR 38 W] D) iff—
AR MBI ST O v 98 55 75 A 1 5 e . AR ORI
A IRITE A Abaqus F1 MSC. Fatigue %f 7050 §8 &
G ¥ R B BB 57 77 i R AT BOE AU L O B

E&WA: EI% AR BE 24 343 (50735001) FIVL 9545 5 R BT 58 113 (BG2007033) % By i AL

EEE .
E-mail . zhang]le_u]s@ 163. com

* BEBEE Ao E-mail:gohand@163. com

(1964 B Wi 8% . E NS R AR SO I R T LR 7 B .



129 ik

W45 BB RIS 7050 884 4 9% 55 A I BUE B 3193

P T O i s AR R R 98 55 75 i ) BUE R AL

2 7050 15 4 OB vh o sk Ak AL
P 57 1K
HRLA A BT HG 77 26 FHLAK FR S 22 L 3

MR R IR 2 R TE TR 0. Imm, iy U5
2 Ay 0 A T Ak RO Ak B g . S T
BOR B 21 R L JEBE, A f5 . Ot o
SR 1,

®1 Ot ES

Table 1 Parameters of laser shock processing

Material Power density /(GW/cm?)

Pulse period /ns

Spot diameter /cm?® Pulse energy /]

7050-T7451 2.91
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Table 2 Chemical composition of specimen’s material

Percentage (mass fraction %)

Others
Si Fe Cu Mn Mg Cr Zn Ti . Al
Single Sum
2.0~ ~ 5.7~
<0.12 <0.15 5 <0.10 <0. 04 6.7 <0. 06 <0.05 <0. 15 The rest
120£0.2
laser peening area ‘_ 60+0.1 |
unit: mm
¢3
301 D A 2 B 14{ D
le— 86 — 184
150£0.1 R50
300+0.2
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Fig. 1 Specimen of keyhole and area of laser shock processing
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Table 3 Pull-pull experimental result of different specimens

Processing status LLSP specimens

Unprocessed specimens

Specimen No. 1 2 3 4 5

Fatigue life /

93338 120000 81415 117021 131620

cycle
Average /cycle 108336
Increase to /% 416. 3

106622

6 7 8 9 10 11 12

25202 30466 22295 24205 29655 24324

26024
100
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Fig. 2 Residual stress after laser shock processing
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shock processing
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