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Effect of Friction Stirring on Microstructure and Crack Propagation Properties
of AZ91 Magnesium Alloy
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(1. School of Materials Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China; 2. Key
Laboratory of Interface Science and Engineering in Advanced Materials Ministry of Education and Shanxi Province, Taiyuan
030024, China)

Abstract. The as-cast AZ91 magnesium alloy was prepared by friction stir processing, and the microstructure and fracture
were analyzed by optical microscopy and scanning electron microscopy. The results show that the grains are greatly refined
and the second phase is incorporated into the matrix. It is found from the study of crack propagation behavior that, with the

improvement of crack propagation resistance, dimples appear at the crack propagation fracture after processing, and the

brittle and ductile transition occurs compared with the plastic fracture characteristic of the base materials.
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Tab.l Chemical composition of AZ91 magnesium alloy

Al Zn Cu Fc Mn Ni Si Mg
9.39 0.63 0.0008 00018 0.22 0.00064 0.027 Bal
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Fig.I The fatigue crack specimens of magnesium alloy
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Fig.2 Microstructure of AZ91 magnesium alloy
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Fig.3 The a-n curves of crack lengths and cycles ofdifferent samples
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Fig.4 SEM images of fracture surfaces of base metal
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Fig.5 SEM images of fracture surfaces of FSP
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