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Study on Fatigue Crack Growth Performance of 6061-T6 Aluminum
Alloy after Laser Shot Peening
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Abstract An investigation is proposed to evaluate fatigue crack performances of compact tension (CT) specimen of
6061-T6 aluminum alloy treated by large area overlapped both-sides lasr shot peening (LSP) along given orbit using
YLSS-D25A/M laser, operating at 20 ns with 1064 nm radiation. Residual stress distributions before and after LSP
are studied, effectiveness of LSP in retarding rate of pre-cracked CT specimen as well as their fatigue fracture
characteristics after LSP are also discussed. Results show that LSP can effectively decrease crack growth rate, as a
consequence, fatigue life is extended by 64.4% . Macro and micro fatigue fracture morphology of fatigue cracks of CT
specimen after LSP indicates that tensile stress axis is perpendicular to crack plane in expansion area while apparent
fatigue striation exists on section of front view. Fatigue striation space increases with gradual growth of crack.
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Table 1 Chemical composition and material properties of 6061-T6 aluminum alloy

Composition Mg Si Fe Cu Cr Mn Ti Zn Al
(mass fraction /%) 0. 90 0.64 0.67 0.18 0.27 0. 06 0.15 0.24 Bal.
. . o,/ MPa 00,2/ MPa S /% E /GPa o /(kg/m*) v HEL/GPa
Material properties
328 289.9 13.5 69. 8 2672 0.33 1.02
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Fig. 1 CT specimen of 6061-T6 aluminum alloy
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Fig. 2 Fracture plan view of CT specimen treated
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Table 2 Experimental parameters of different specimens treated by LSP

Spot diameter /mm Overlapping rate /% Transparent overlay

Opaque overlay

No. Laser energy /]
5 and 6 3 3
7 and 8 5 3

50 water black tape

50 water black tape
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Table 3 Fracture fatigue performances of different specimens

Maximum residual

Number of specimens Life cycles Final crack size /mm C /107 m
stress /MPa
4 0 97450 30 2.570 2.3766
5 —114.3 124834 30 1.210 2.4562
8 —177.2 160431 30 0.509 2.5430
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