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Effects of Different Laser Shot Peened Coverage Areas on Fatigue
Crack Growth of 6061-T6 Aluminum Alloy
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Abstract In order to investigate the effect of two-sided laser shot peening (LSP) on fatigue crack growth of 6061-
T6 Aluminum alloy compact tension (CT) specimens under different coverage areas, finite element software Abaqus
and MSC. Fatigue are used to establish the prediction model. Three different LSP coverage areas, i.e. 15 mm X
15 mm, 34.5 mmX 15 mm and 15 mmX 60 mm are selected. The effects of compressive residual stress on the crack
closure by different LSP coverage areas are studied, and the fatigue life increment is predicted. The simulation
results indicate that the fatigue crack growth rates of laser peened CT specimens is decreased in comparation with the
untreated ones. LSP coverage areas significantly affect the fatigue life of CT specimens, moreover, the specimens
treated with 15 mm X 60 mm LSP coverage area gain the most obvious fatigue life improvement.

Key words laser technique; laser shot peening; numerical simulation; coverage area; fatigue crack growth

OCIS codes 140.3440; 140.3538; 160.3900; 220.4610

KRB 2011-07-18; WRMEMFAH : 2011-09-07

HETH: IR AKRES (51175236) 704 B R 33 4 (BK2010351) . L5 4 @ A% A SR Bl 2 3 4 (10KJB460002) , 71
IR EWF ST A B 54 (CXO09B_07XZ) . A VT 1 Ll BF 4% 2 #: 51 H (SGY20090026) F 71 95 48 8 B 4 75 ¢ B it i L2 B
(2010) ¥ B,

EE By MRIG B (1987—) , 53 W AF o AR . 322 DA =R o 26 T ekt O 97 e M 55 O TN F 9
E-mail: xuzengchuang083087@163. com

SRR R 1964 I R W AR T O, S A O Sl 3 T 3 0 2 T 0T A 5 R S O T I A

E-mail: zhoujz @ujs. edu. cn

s103006-1



# ot

IR a5

POEWE AL R Ak (LSP) J2& 4k BL AR 1% L V& TR 3 1k
Ve £ s 22 5 ¢ Ji B ok ) — b i 284 Bt 9 57 i 1 4L
A P e 2y 5 BE L Ik o O AR OB AR
5 1 e W e i e T g St % TR A L DT B R
JB ZE A BT 5 TS R 450 R TR T BE 0 7E i 2 A
PN S | AN A SN E5 ) e s S B W (S A
FIM . O SRR WY O L 5 1 A K I ek
L AL R AR 5 A s G SR B R O WAL
F14 i Wi B A TR N T 37 AR 1 07 BBy R AR . W
JEWE UG 9% 57 L Sk fE 2 2] 1T E N A& Ry
12 R T AT AR DG HOE L SO BOIL S
AR 95 57 8 i ROR B4 J2 H AT A R IT S A BN 2

Yang 55 W58 T HOEBEALIR AL X 2024-T3 5 [#
FLAN R AL 55 RV A 2 R 45 Y BOEBOLRE A
RO R A A i 0 B 9 07 F . EORAE BF
FE T WAL AL XS TC18 8K & 4 £L & 19 57 77 fir 1
SR A USRI TR ER AR H IV ) 3 PN 1 2R
T 5¢ B 1 A5 57 R B0 T Ik 3R AT . 35 4
BT ILE R % 55 A . Kim 28 0SS T AR R B
o3 e R T Xt 5083-H32 1 6061-T651 4
BRI R SRR R W L 45 Y Y ) R=0. 1
I 45 1 B R AR X 9 57 BB T M A T L R=0. 8
SR 5 [A] I 45 A ZR AR T T3 % AK AR T80 /IMELI Y
%55 RS AL R 5 2 AK BRI B AR R
Juxt 9 55 R 80y A 52w WA K. Rubio-
Gonzalez - W 58 7 AN [) Ty 22 % B T 306 W8 AL Xt
2205 XUAHANE W 57 R B0y VR RE A R0 , 45 R 3k
OGO REA St 42 i HoR 57 REY” Ji 75 4 » (Al
& Y POEIE AL G R B A OUL 2 SO Wi A W

DAEBE XSO AU AE 75 19 BF 5 26 vh T anfar e 4k
WOES B RARSE 55 R0 Jre i 4001 S AR ] g AL
A S T AR D o AR SOOI 5 5
AR AR T N 75 | 2RS0T S800E LB & T 90 =
A T8 w55 AL X 38 B 15 mm X 15 mm, 34. 5 mm X
15 mmAl 15 mm X 60 mm %} 6061-T6 fiia 48454 %
R (CT) e B 57 B0 J A e A B R
B 53 75 i R

2 thaliBROR N T3 5 T B 5 ALY R
g

2.1 BHHLTRER
(T E IR S D 3 E SN

%K [ Paris £ 56\ 1
da/dN = C(AK)", (D
X AK SR s BE R FEH sa HREKE;N
PEIRREL s da/dN FR BBy REE;C Flm K5
R BE VIR BE A 00 S aaURE JL ] RS DG 1 5
MR 4% ELber 24800 A FLIg ™ 9 55 RO il
% da/dN B AK i T2 Paris A H
da/dN = C(AK )" = C(UAK)" = U"C(AK)™,
(2)
LU HESH HA
U = Acwi/Ds = AK 4 /AK < 1. (3)
2.2 MABTHEHFER
Ballard % $2 1 7 FF X 340 vb o 35 5 19
BRAX I B HEAT Al S0 2 BT B R . AE — 2R TE R K
(18 350 9 P A e L BBOBE AL X SR 0 K Ry @ B IE T L 1
BB A% I 1 302 XU (TG Y1) 748 358 L) R 4% 1) [R) e DA
FH B R BB A5 B b Rk 2 T B AR AR I T 1A =R
o[BS T 420 ]
(4)
K oo AHTIRIRARNL T o pe MR RLAG 3 B0
TR e, MEBMERAR L, ¥ M AR 2R . X
&N d WETECERE#EAT vh i s R # BNy«
FV2d AR BIAT 45 30 5] 6 BE fr ol Bk 2 1 5% A
T AT IG5 3, IR AR Xk S B A SO S AL Ak P L
H—EMESFEL,
2.3 BREERAGTESEILT REL
WO ILTE 4 8 MR 275 T I Bk A 1 ) 1 44
RS BRAZ F7 1800 K A AE 6 T T B S EOR L T %
LR J) o T H T RE0M, H 5 HOEBALEE S 3R AR
JEN ) ox FER—J7 0] b W& 1 iR . BT LR AR R
N 15T B S bR A5 RN gk WG B R R Dy
Gt = Ok + 0w » (5)
AP or WHE TR N ) ox BIAFTE, (1155
RN TT oo AR T B AK o B B8 o DT il 45 55 4% s i
T B ARGy R R EH . WA 54 R
N ST ow BIAT A SR o S AR R A DT 6 95 57
REY W R A=A,

4
7 - Aaf - - o
= 204 og oy
3 5 + i ) -

B 1 RN AOERTHRLY RRER
Fig. 1 Schematic diagram of crack growth under

compressive residual stress
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Table 1 Chemical composition and material properties of 6061-T6 aluminum alloy

Component Mg Si Fe Cu Cr Mn Ti Zn Al
Mass fraction /% 0.90 0.62 0.33 0. 28 0.17 0. 06 0.02 0.02 Bal.

Mechanical o,/ MPa 00,2/ MPa 5 /% E /GPa P /(kg/m*) v
property 356 299 13.5 72.4 2672 0. 33
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Fig. 2 (a) Dimension of 6061-T6 aluminum alloy CT specimen; (b) coverage area of LSP-1; (c¢) coverage area of LSP-2;
(d) coverage area of LLSP-3
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