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Table 1 Chemical components in the test castings Wwg/%

>

B Si Mg Mn zZn Fe Sr

a 0.41 0.5 002 001 011 0.04
b 059 046 002 001 0.09 0.04
c 085 044 003 001 012 0.04
d 1.0 0.5 0.02 001 013 0.04

121 044 002 001 012 004
f 151 043 0.02 0.01 0.1 0.04
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Fig. 1 Hot tearing rod mold
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Fig. 2 Schematic diagram of hot tearing sensitivity coefficient
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Fig. 3 Numerical simulation of hot tearing of different alloy compositions
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Fig. 4 Numerical simulation of hot tearing temperature/solid fraction/hot tearing index—time curve of different alloy compositions
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Fig. 5 Hot crack bar test results of different alloy compositions
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Fig. 6 Comparison of simulation and experimental thermal cracking

results of different alloy compositions
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Research on Hot Tearing Sensitivity and Mechanism of Low Silicon
Aluminum Alloy

YUAN Fei', LI Kai*, ZHOU Tian-xin*, MIAO Xiao-jun', WU Xiao-chao’, ZHAO Ping®
(1. Pinggao Group Co., Ltd., Pingdingshan 467000, Henan, China; 2. College of Materials Science and Engineering, Zhengzhou University,
Zhengzhou 450000, Henan, China; 3. Henan Pinggao Electric Co., Ltd., Pingdingshan 467000, Henan, China)

Abstract:

In order to meet the electrical conductivity requirements of cast aluminum alloys for ultra high voltage and large
capacity power transmission and transformation equipment, and improve the quality of finished products of cast
aluminum alloys for high-voltage switch conductors, the hot tearing behavior and properties of low silicon cast
aluminum alloys were studied. Based on ProCAST, the mold filling, solidification, and cooling processes of alloy
castings were simulated, and the hot tearing stress and hot crack location of the material castings were simulated
and predicted. At the same time, the influence of Si content on the hot tearing sensitivity of the alloy was studied
and compared through constrained bar method experiments. The results showed that the predicted change rule of
hot crack sensitivity with alloy composition was consistent with experimental results. When the Si content increased
from 0.4% to 1.5%, the hot crack sensitivity coefficient decreased from 432 to 64. At the same time, the hot tearing
generation position transitions from the middle rod to the ball end, resulting in an increase in alloy tensile strength
of about 8% and a decrease in elongation of about 14%.

Key words:
aluminum silicon alloy; hot tearing sensitivity; numerical simulation; high conductivity aluminum alloy
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