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Research Progress in Numerical Simulation Technology for Die Casting Process
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Abstract: As a near-net forming process for non-ferrous metal alloys, high pressure die casting(HPDC) process
has the advantages of high production efficiency, accurate product size and desirable surface quality, which is
widely used in automotive, electronics and communication fields.However, due to the high speed and high pres-
sure of the melt, the mold filling and solidification behaviors during the HPDC process are extremely complicated.
The research progress in numerical simulation technology for die casting process at home and abroad were re-
viewed. The current model and algorithm for mold filling and predicting air entrapment defect in die castings were
expounded. According to two stages of shot sleeve and die cavity, the influence factors on temperature field simu-
lation of the melt were investigated, focusing on the interface heat transfer coefficient. Meanwhile, different pre-
diction criteria for shrinkage and porosity defects were compared, and the models and methods of heat balance a-
nalysis and life prediction for die-casting moulds were analyzed. Aiming at the problem of large grid quantity and
calculation scale during simulation on the integrated die-casting process of large structural parts, the methods of
grid division were clarified, and the methods to improve simulation efficiency were summarized. Finally, the
shortcomings existed in the current research on numerical simulation for die casting process were pointed out, and
future development directions were prospected.
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Fig.1 Simulated filling velocity fields under the original and optimized process with consideration of back pressure
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Fig.2 Evolution of gas phase during die casting filling process
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Effects of Cu Content on Solidification Microstructure and Mechanical

Properties of WE43 Magnesium Alloy
Pan Junlin, Chen Leping, Zhou Quan, Yuan Yuanping
(School of Aeronautical Manufacturing Engineering, Nanchang Hangkong University)

Abstract;: The effects of Cu content in range of 0~1.1% on the solidification structure and mechanical properties of
the WE43 magnesium alloy were investigated by SEM, XRD, EDS and universal tensile testing machine. The re-
sults indicate that with the increase of Cu content, the grain size of the alloy is decreased firstly and then in-
creased, and the tensile strength is increased at first and then decreased, and the turning point is 0.7%. With the
Cu content of 0.7 % , the grain size and tensile strength of the alloy reach 31.46 ym and 200.17 MPa, respectively,
which is decreased by 46.46% and increased by 24.38% compared with that of ones without Cu content. The for-
mation of LPSO phase can be observed with Cu addition in the alloy, and the number of LPSO is increased with
the increase of Cu content, while elongation is gradually decreased.
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