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High Quality Large Scale Structural Parts by Squeeze Casting
Xing Shuming', Yan Guangyuan', Bao Peiwei', Pan Qijun®*, Hu Baili*, Wang Chao®
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Abstract: The high quality integral forming of large-scale structural parts is a difficult problem in the field of parts
manufacturing. Squeeze casting becomes a new choice for high-quality integral forming and manufacturing of large
structural parts, which can successfully solve the problems of low feeding efficiency and shrinkage defects in tra-
ditional gravity casting by integral rheological feeding, and dramatically breaks through the limitation of equip-
ment capacity in traditional forging technology by virtue of the good rheological filling capacity of molten metals.
It has been proved that by using special coating and casting die instead of forging module and adjusting the die
temperature effectively, they are efficient paths to reduce the cost proportion of die. Moreover, a series of new

technologies, such as the local multi-point pressing, compound pressing and flowing semi-solid squeeze casting,

are introduced to significantly reduce equipment investment and ensure high-quality forming.
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Fig.1 Schematic diagram of squeeze casting die for hammer
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Fig.2 Deformation failure of die parts
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Fig.3 Cracking failure of the die core
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Fig.4 Adhesion failure of local melting and welding
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Fig.5 Schematic diagram of local pressing squeeze casting
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by squeeze casting and permanent mold casting
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Microstructure and Mechanical Properties of ZM5 Alloy Treated by Two Stage Aging
Feng Yicheng, Wu Yibang, Wang lei, Zhao Sicong, Wang Liping
(School of Materials Science and Engineering, Harbin University of Science and Technology)

Abstract: The microstructure and mechanical behavior of ZM5 alloy with different conditions were carried out by
microstructural analysis and tensile testing. The results reveal that there exist many coarse blocky g-Mg;; Al,
phase in as-cast ZM5 alloy, which is distributed in form of netlike on the grain boundary. After solution treat-
ment, the 8-Mg; Al;, phase is dissolved into a-Mg matrix, and a few Al-Mn phase remains. The lamellar g-Mg;
Al}, phase is precipitated along the grain boundary in ZM5 alloy after T6 treatment. After two stage aging treat-
ment, the lamellar 3-Mg,; Al,; phase is precipitated along the grain boundary and fine acicular 8-Mg,; Al,, phase is
precipitated inside grain. Compared to that of as-cast ZM5 alloy, the ultimate tensile strength of heat treated ZM5
alloy is enhanced greatly. The ultimate tensile strength of ZM5 alloy treated by two stage aging can reach 285
MPa, which is 20 MPa higher than that of ZM5 alloy treated by T6.

Key Words: Magnesium Alloy, Heat Treatment, Microstructure, Mechanical Properties
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