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Abstract: The effects of casting methods (permanent mould casting, liquid squeeze casting, semi-solid squeeze
casting) on microstructure, thermal conductivity and mechanical properties of commercial A356 aluminum alloy
were investigated. The results indicate that liquid and semi-solid squeeze casting can significantly reduce defects of
casting, increasing the densification of alloy. Thereinto, the grain of the liquid squeeze castings is obviously re-
fined compared with the permanent mould casting ones, where the eutectic Si phase is converted from the coarse
lath shape to the long rodlike shape. The tensile strength of the alloy is increased from 179.930 MPa to 209.446
MPa, the elongation from 3.19% to 6.93% , the hardness (HB) from 55 to 64, and the thermal conductivity from
150.064 W/(m + K) to 153.072 W/(m + K). After semi-solid squeeze casting, the primary o-Al grains are evenly
distributed with round shape. The size of eutectic Si phase with round and blunt boundary is also decreased, and
segregation is eliminated. The tensile strength, elongation, hardness (HB) and thermal conductivity of the alloy
reach 223.514 MPa, 13.68%, 71 and 160.220 W/(m - K), respectively.
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Fig.1 Dimension of tensile specimen
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Fig.2 Microstructure of A356 aluminum alloy specimen prepared by different casting methods
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Fig.4 Eutectic Si morphology in A356 aluminum alloy prepared by different forming methods
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Tab.2 Morphologies and thermal conductivity of eutectic silicon phase in A356 alloy prepared by different casting methods
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Fig.8 Mechanical properties of the A356 aluminum alloy
prepared by different casting methods
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Hot Compression Composited Behavior and Interface Microstructure

Evolution of Bimetal
Li Yuhuan, Qin Fangcheng, Liu Chongyu, Qi Haiquan, Wang Xin, Weng Kaihang
(College of Materials Science and Engineering, Guilin University of Technology)
Abstract; The 40Cr/Q345B bimetal was compressed and simulated by ABAQUS finite element software under dif-
ferent deformation temperature, strain rate and deformation. The changing law of equivalent strain, residual
stress and temperature distributions in bimetal interface were analyzed, and the effects of deformation parameters
on the composited interface were explored. The results indicate that the degree of interface recovery and recrystal-
lization are increased at a higher temperature, which is beneficial to interface bonding, and the degree of interface
bonding is enhanced with the deformation strain increasing. As the rate increases, the composited time is pro-
longed and interface reaction is sufficient, further strengthening the degree of interface bonding. By means of or-

' and strain of 65% are provided. The

thogonal tests, the optimum temperature of 1 150 ‘C, strain rate of 0.1 s~
experimental results reveal that the element diffusion in bimetal interface is sufficient with a thickness of 22 pm,
achieving desirable metallurgical bonding.
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