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Influence of Surface Nanocrystallization Technological Parameters on Semi—solid

Forming AZ91D Magnesium Alloy
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(a. State Key Laboratory of Gansu Advanced Non—ferrous Metal Materials b. Key Laboratory of Non—ferrous Metal Alloys, the
Ministry of Education, Lanzhou University of Technology, Lanzhou 730050 )

Abstract: A nanocrystalline surface layer was fabricated on semi—solid forming AZ91D magnesium alloy by using Surface Me-
chanical Attrition Treatment (SMAT). The microstructural characteristic of AZ91D magnesium alloy was investigated by using X
—ray diffraction and Optical Microscopy. The results show that the depth of serious plastic deformation layer increases with the
prolonging of peening time first and then inclines to stable value; the depth of serious plastic deformation layer increases with
peening distance first, and then decreased. The effect of the content and diameter of inputted balls is similar to the influence of
the peening distance. Among the expererimental parameters, the optimal one is that the shot peening distance is 13 mm, the shot
peening time is 120 min,the content of inputted balls is 100% and the diameter of inputted balls is 8 mm. The depth of deforma-
tion layer would reach to 53 wm and the grain size would reach to 20 nm.
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Fig. 1 Schematic illustration of SMAT equipment
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Fig. 4 Influrence of the shot peening distance and time on the depth of deformation layer (a) and grain size (b)
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Fig. 5 Metallographic structure of semi—solid forming AZ91D cross—section by SMAT with different disameter and content
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Fig. 6 Influence of the diameter and content of inputted balls on depth deformation layer (a) and grain size (b)
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