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Die Forging Process of Lightweight and High Strength Magnesium Alloy Casing with
Separable Female Die

FU Yun, ZHANG Xia, LIN Jun, XIA Xiang-sheng, NING Hai-qing

(Southwest Technology and Engineering Research Institute, Chongqing 400039, China)

ABSTRACT: This work aims to optimize design and process reference by mechanical experiment and finite element simulation
of Mg-5Gd-4Y-0.3Zr magnesium alloy forming process. Gleeble-3500 thermal simulation instrument was used to obtain the true
stress data at different temperature and strain rate of magnesium alloy. A material model was built to be used in finite element
simulation. The process program after optimization could obtain magnesium alloy casing of full shape and good quality. Process
experiments proved that the design was feasible. Lightweight magnesium alloy casing of intact shape and high strength can be
formed with separable female die.
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Fig.1 True stress- strain curve of Mg-5Gd-4Y-0.3Zr magnesium alloy at various strain rates
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Fig.2 Three dimensional model of casing piece
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Fig.3 The cross sectional area distribution of
casing along the axis
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Fig.4 Separable female die
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Fig.5 Simulation of extrusion forming process
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Fig.7 Evolvement of blank shape in performing
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Fig.8 Evolvement of blank shape in final forming
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Fig.9 The forming load of performing and final forming
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Fig.10 Experimental trial of casting part
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