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Tab.1 Tensile properties of magnesium alloy ZK60 - TS
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Tab.2 Parameters of the peening medium
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Fig.1 Microstructure of ZK60 — T5 before and after shot peening
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Fig.2 Section topographies of peened ZK60 — TS at different Almen intensities
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Fig.3 Fatigue life vs. Almen intensity of peened ZK60
- TS at stress amplitudes of oa = 185 and 200 MPa
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Fig.4 S —N curves of ZK60 - TS magnesium
alloy after optimum shot peening
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Fig.5 Surface topographies of peened ZK60 - TS at different Almen intensities
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Fig.6 Surface roughness profile
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Fig.8 Residual stress — depth profile
of peened ZK60 — T5
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Fig.9 Fatigue crack nucleation sites of ZK60 — TS (SEM)
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Influence of Shot Peening on High Cycle Fatigue Properties of
High - strength Wrought Magnesium Alloy ZK60 - T5

LIU Wen - cai'?, DONG Jie', ZHAI Cun - quan'*, DING Wen - jiang'"

(1. National Engineering Research Center of Light Alloy Net Forming, Science and Engineering, Shanghai Jiao Tong University,
Shanghai 200240, China;2. Key State Laboratory of Metal Matrix Composite,Science and Engineering, Shanghai Jiao Tong Uni-
versity, Shanghai 200240 ,China)

Abstract: In order to study the influence of shot peening on high cycle fatigue properties of high — strength
wrought magnesium alloy ZK60, firstly, as ~ cast cylindrical bars were produced by semi ~ continuous casting,
and which were hot extruded to as - extruded cylindrical bars of 26.8 mm in diameter, with an extrusion ratio
of 14, TS treatment was applied to the as — extruded cylindrical bars, hour — glass shaped round specimens
were produced and named after ZK60 — T5. Some specimens were shot peened to full coverage by using Almen
intensities in the range of 0.02 - 0. 40 mmN. This paper studies the influence of surface roughness, micro-
hardness and compressive residual stress of surface layer on the high cycle fatigue properties of high - strength
wrought magnesium alloy ZK60 - TS, meanwhile, observes the change of microstructure of plastic deformation
layer. The results show that shot peening effectively improve the fatigue properties: great changes have taken
place in surface microstructure of ZK60 — T5 after shot peening. The fatigue limit increases from 150 to 195
MPa sfter shot peening with the optimum Almen intensity of 0. 05 mmN, i. e. the improvement of 30% in fa-
tigue limit has been achieved, and the fatigue crack sources are pushed to the region beneath the hardened
layer, and fatigue life is significantly increased.

Key words: magnesium alloy;ZK60;T5 ;shot peening;high cycle fatigue (HCF)



