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Research Status and Prospect of Numerical Simulation of Rheological Forming
Pei Huanwei'*, Zhang Shuguo'*?, Liu Xubo', Guo Hongmin®, Yang Xiangjie’
(1.Key Laboratory of Microstructure Control of Metal Materials of Jiangxi Province,
Nanchang Hangkong University; 2.School of Aeronautical Manufacturing Engineering,

Nanchang Hangkong University; 3.Key Laboratory of High Performance and Net Forming)
Abstract: The application of numerical simulation of rheological forming of alloy can effectively predict the filling
and solidification process in semi-solid forming, analyze the pressure field, velocity field, solid phase distribution,
filling speed, filling temperature and defects in forming process, and provide relevant decision help for the related
schemes optimization of process and design. The theoretical basis of numerical simulation were reviewed of rheo-
logical forming in recent years as well as the research progress and future development direction of rheological
forming alloys at home and abroad.
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Fig.1 Structural diagram of aluminum alloy automobile hub?]
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Tab.1 Factors and levels of orthogonal tests™?]
K HRHRIE (A /C BEBHGRE (B)/C RS ML (C)/(m 1)

1 570 200 0.15
2 580 250 0.3
3 590 300 0.45
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Fig.2 Filling process of semi-solid slurry
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Fig.4 7075 aluminum alloy connecting rod die casting'?*
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Fig.5 Analysis of filling materials at different extruding speeds
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Fig.6 Distribution of temperature gradient during solidification process at different mould temperatures
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Research Progress in Mg-Zn-Ca Alloys
Liu Renjie, Cao Furong
(School of Materials Science and Engineering, Northeastern University)

Abstract:In recent years, magnesium alloys have attracted much attention because of their lower density, higher
specific strength and higher specific stiffness. However, due to the low plasticity and toughness of magnesium al-
loy and the poor formability at room temperature, the application of magnesium alloy was limited. The formabili-
ty and ductility of magnesium alloys can be improved by adding some elements, such as zinc and calcium. Mg-Zn-
Ca alloys have attracted more and more attention due to their low cost, good precipitation hardening properties,
creep resistance and good biodegradability. The research progress in Mg-Zn-Ca alloys in recent years was summa-
rized focusing on material research, alloying and processing methods of Mg-Zn-Ca alloys at home and abroad, and
the future development of Mg-Zn-Ca alloys was prospected.
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