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Table 1 Chemical composition of the Al-15Si alloy Wg /%
Si Cu Mg Ni Mn Al
14~16 0.8~1.2 0.8~1.2 0.8~1.2 0.5~0.7 A
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Fig. 1 Schematic diagram of forming die of the squeeze casting
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Fig. 2 XRD patterns of the Al-15Si alloy
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Fig. 3 SEM and EDS of the Al-15Si alloy
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Fig. 4 OM microstructures of the Al-15Si alloys after different processes and T6 heat treatment
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Fig. 5 The average grain sizes and roundnesses of the primary silicon

of the Al-15Si alloys after different processes and T6 heat treatment
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Fig. 6 Tensile strengths and hardnesses of the Al-15Si alloys after
different processes and T6 heat treatment
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Effects of Squeeze Casting and T6 Heat Treatment on Microstructures and
Properties of Hyper-Eutectic Al-15Si Alloy

LIU Tao, YOU Zhi-yong, ZHAO Xue-sheng, MA Zhen-xing, YU Jie, WANG Bin
(School of Materials Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, Shanxi, China)

Abstract:

Hyper-eutectic Al-15Si alloys were prepared by metal mold casting and squeeze casting, and its microstructure
and properties were observed after solution aging treatment (T6). The results showed that both squeeze casting
and T6 heat treatment improved the microstructure and properties of the alloy. Compared with the metal mold
casting, the microstructure of the alloy was refined to different degrees, and the pre-a-Al dendrite appeared.
The tensile strength of the alloy was increased from 255 MPa to 278 MPa, and the hardness was increased
from HV81.7 to HV93.7. After T6 heat treatment, the microstructure of the alloy tended to be rounded. The
tensile strength of the alloy using the metal mold casting was increased to 315 MPa and the hardness was
increased to HV96.2, while the tensile strength of the extruded alloy was increased to 341 MPa and the
hardness was increased to HV107.3.
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