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Abstract In order to study the effect of laser shock processing on low cycle fatigue behavior of extruded AZ80-
T6 magnesium alloy, laser shock peening (LSP) and warm laser shock peening (WLSP) have been carried out on
fatigue specimens using Nd: glass laser as well as tensile—tensile fatigue test. The results show that residual
compressive stresses generated by LSP and WLSP at 300 C are —125 MPa and —158 MPa, and their fatigue lifes are
improved by 11.42% and 75.74%, respectively. The crack initiation time is delayed obviously by WLSP so that fatigue
life of AZ80-T6 alloy is improved. Laser shock induced microstructures of magnesium alloy and low cycle fatigue
behavior are analyzed and discussed.
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Fig.1 Microstructures of AZ80-T6 alloy. (a) Optical microscope (OM); (b) transmission electron microscope (TEM)

i B
(T}
0

2 9% 57 38R R ST (B mm)
Fig.2 Size of fatigue specimen (unit: mm)
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Fig.3 (a) Schematic diagram and (b) experimental equipment for WLSP
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Table 1 Results of the tensile—tensile fatigue of AZ80-T6 alloy

Temperature Specimen Power Fatigue Increment of
Test number
of target /°C state density /(GW +cm™) life /cycle fatigue life /%
00 Room Aging (T6) 0 6101 —
01 Room LSP 1.54 6798 11.42
02 300 WLSP 1.54 10722 75.74
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Fig.5 SEM fatigue fractographs of AZ80OD-T6 alloy
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Fig.6 SEM fatigue fractographs of AZ80OD-T6 alloy treated by LSP
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Fig.7 SEM fatigue fractographs of AZ80D-T6 alloy treated by WLSP at 300 C
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Table 2 Residual stress of AZ80-T6 alloy fatigue specimens

Test number Temperature of target /°C Power density /(GW +cm™) Residual stress /MPa
00 Room 0 +40
01 Room 1.54 -125
02 300 1.54 -158
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Fig.8 Microstructures of AZ8OD-T6 alloy treated by LSP
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Fig.9 TEM images of AZ80D-T6 alloy treated by LSP
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Fig.10 Microstructures of AZ80D-T6 alloy treated by WLSP
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Fig.11 TEM images of AZ8OD-T6 alloy treated by WLSP
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Fig.12 Microstructures of fatigue fracture longitudinal profile of AZ80D-T6 alloy treated by WLSP
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