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Abstract In the present work, laser shock processing (LSP) using a Q-switch YAG laser facility with high pulsed
peak power under water environment is implemented near the toes of A6061-T6 Aluminum alloy metal-inert gas
(MIG) welded joints. And the properties of A6061-T6 aluminum alloy MIG welded joints is analyzed before and after
laser shock processing through the comparative method. The results show that after laser shock processing, Vickers
hardness and fatigue life of the welded joints have been significantly improved, fatigue fracture of the welded joint
without laser shock processing is located in or near the welded while it is located on the base material after laser shock
processing, and a larger near-surface residual compressive stress with a maximum value of about — 145 MPa is
obtained. Compared with the base material, the surface roughness deteriorates after laser shock processing.
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Fig.1 Diagram of laser shock processing system
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Fig. 2 Morphologies of the welded joint. (a) Top side;

(b) back side; (c) cross-section side
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Fig. 3 Surface morphologies after laser shock processing.

(a) Welded joint; (b) photomicrograph; (¢) SEM photo
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Fig. 4 Surface roughness distribution after LSP
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Fig. 5 Hardness distribution in the horizontal direction
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Fig. 6 Hardness distribution in the vertical direction
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surface after LSP
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welded toe after LSP

A 4 AR e e Sk R B A PR R N2 32 O R
MR A v S TR S TR TR BB W
JK B 2 A A AT B e s e ol J0 5% o R 2 T
20 ol P A R RE v T BB Y 2l 25 T IR 95 B I Rl
FM— RN KA — A W] R AR &k
Az S TE R DX T R DX SBOR 5 TLART A 254 L
il DX 38 A7 7 4R 2 DR A0RE © & A S MR A8 T 101X 38 s A
(] Jir bR 28 ) #Ae o TR I A 06 il 9 1 B9 30 3R THT
DXIRE B R e 7 7 HRTH 1 — B8 0 i T AR A
P A B AR R R T DR A SO ol i 5ik A DX 380
RIMIY T 5RAR BN T .

PR AL A% S 55 1B 1R RS e 9 o . oY
RIS B #far L ) b R= — 1. 0, & 4 %
2000 min~!,

WO il s A HIT S B0 S B AR 4 S i 0 1B 2

%
28 A
S
< s
iy —
163 66.4 16.8
160 | (mm)

K9 9% 57 g AE R s B I
Fig. 9 Dimensions of fatigue test specimen
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Fig. 10 Fatigue S-N curves of aluminum alloy welded joint
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Fig. 11 Appearances of specimens after the fatigue test
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