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Study on Strain Hardening and Fatigue Fracture of AZ31B
Magnesium Alloy after Laser Shot Peening

Huang Shu Zhou Jianzhong Jiang Suqin Sheng Jie Xu Zengchuang Ruan Hongyan
(School of Mechanical Engineering . Jiangsu University, Zhenjiang . Jiangsu 212013, China)

Abstract Laser shot peening (LSP) and tensile fatigue test are carried out on AZ31B magnesium alloy samples with
center hole. The surface integrity is compared before and after LSP, which indicates that plastic deformation is
induced by slip and twinning after LSP, the micro-hardness along surface and depth direction increases by about
50% , while the surface residual compressive stress value reaches to —126.29 MPa, and grain is refined since a large
number of slip lines and twins appear. Fatigue performance is analyzed by testing axial force and axial displacement,
meanwhile fatigue fracture is compared before and after LSP. No obvious source of fatigue crack is found on the
surface after LSP, the actual stress intensity factor of crack tip is reduced by residual compressive stress, thereby
fatigue crack initiation and propagation resistance is improved. Fatigue crack growth path is more tortuous than
untreated pieces. Dimple size of final breaking zone is larger and deeper than untreated pieces, which indicates that
the plastic has been improved after LSP.
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Table 1 Chemical composition and main performance

parameters of AZ31B magnesium alloy

Element Mass fraction /%] Parameter Value
Al 3.19 o,/ MPa 300
Mn 0. 334

00,2/ MPa 220
Zn 0. 81
Fe 0.005 3/ % 18
si 0.02 ,

E /GPa 42
Be 0.01
Cu 0.05 P /(kg/m*) 1780
Mg Bal. v 0. 35
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Fig. 1 Fatigue tensile specimen
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Fig. 2 Cross-section morphology of AZ31B specimen along X, Y directions after single LLSP
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Fig. 3 Micro-hardness of AZ31B sample after LSP. (a) Surface; (b) the depth direction
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Fig.5 Test results of fatigue experiment, (a) Axial force-N curve; (b) axial displacement-N curve
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