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Table 1 Chemical composition of the die casting Al alloys Wg /%
Al Si Cu Zn Fe Mg Mn Ni Cr FAtoox
84.90 10.42 2.10 0.99 0.93 0.23 0.20 0.06 0.05 R
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Table 2 Cryogenic treatment processes of the die casting Al
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Fig. 1 Shape and size of tensile test sample
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Fig. 3 Mechanical properties of the die casting Al alloys under different

Cryogenic treatment processes
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Fig. 4 Microstructures of a —Al phase in the die casting Al alloys under different cryogenic treatment processes
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Fig. 5 Microstructures of eutectic Si phase in the die casting Al alloys under different cryogenic treatment processes
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Fig. 7 Schematic diagram of grain change in the cryogenic process
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Effect of Cryogenic Treatment on the Mechanical Properties and
Microstructure of Die Casting Al-Si Alloys

TAO Cheng"? CHENG Xiao-nong', LI Zhi-giang', XU Fu-hai', LIU Guang-lei*, XIE Shu-kuan?, KUANG
Zhong-hua®, GUO Yong?, LU Peng"

(1. School of Materials Science and Engineering, Jiangsu University, Zhenjiang 212013, Jiangsu, China; 2. Jiangsu Minglida Technology
Co., Nantong 226602, Jiangsu, China)

Abstract:

The effect of cryogenic treatment on the mechanical properties and microstructure of die casting Al-Si alloys was
investigated using optical microscopy (OM), scanning electron microscopy (SEM) and tensile testing with the aid
of Image-Pro Plus-assisted analysis. The results showed that the cryogenic treatment could effectively improve
the mechanical properties of the die casting Al-Si alloys. With the extension of cryogenic time, the degree of
enhancement of the mechanical properties of the alloy by the cryogenic treatment showed an increasing and then
decreasing pattern of change. Compared to the as-cast alloy, when the cryogenic time was 12 h, the tensile strength
of the alloy was 213.2 MPa increased by 15.4%, the elongation was 8.65% increased by 36.2%, and the hardness
was HV 106.6 increased by 18.1%. At this time, the mechanical properties of the alloy reached the best. Continue
to extend the deep cold time, a- Al phase and eutectic Si phase began to grow slowly, which led to the decline of
the mechanical properties. The cryogenic treatment can effectively refine the a-Al phase of the alloy, improve the
size and morphology of the eutectic Si and Fe-containing phases, and play a role in refining the microstructure and
dislocation strengthening.
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