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Hot Forging Deformation of Magnesium Alloys AZ31B Spur Bevel Gear

LIU Juan, CUI Zhen-shan
(National Die and Mold CAD Eng. Research Center, Shanghai Jiaotong University, Shanghai 200030, China)

Abstract; Three-dimensional processing maps including strain were built according to the flow stress curves of magnesium alloy
AZ31B. The three-dimensional processing maps demonstrate the variations of the efficiency of power dissipation and flow instability do-
mains with temperature, strain rate and strain, through which the most favorite deformation domain—the temperature range of 250325 °C
and the strain rate range of 0. 11 s~ was obtained. On the basis of these results, the two-stage isothermal forming process ( preforming
operation without gear shape and finish forging operation) of magnesium alloy spur bevel gear was determined. The hot forging process
was simulated by the commercial finite element analysis software MSC. Marc. According to the numerical simulation results, the hot
forging experiments of magnesium alloy AZ31B spur bevel gear were successfully conducted.
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Fig.2 The three-dimensional processing maps of magnesium alloy AZ31B
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Fig.3 Schematic for hot forging process of magnesium alloy spur bevel gear
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Fig.4 Distribution of equivalent strain after preforming and

finish forging
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Fig.5 Distribution of temperature after preforming and finish

forging
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