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Table 1 Chemical composition of four Al alloys wg/%
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IG5 Si Mg Cu Ti
1 3.50 0.64 0.10 0.06
2 3.40 0.70 0.30 0.06
3 3.30 0.65 0.50 0.06
4 6.87 0.43 0 0.12
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Fig. 1 Dimensions of tensile specimen
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Fig. 2 Relationship between tensile strength and thermal
exposure time of specimens
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alloys after 25 h thermal exposure
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v % /MPa Tl
R HURER25h 1%
1 338.1 145.8 56
2 351.5 156.6 55
3 350.2 158.5 55
4 322.9 133.7 58
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Fig. 4 Fracture morphologies of four groups of tensile specimens
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Fig. 5 Fracture morphologies of Al-3.5Si-0.65Mg-0.5Cu specimens with different thermal exposure times
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Fig. 6 Metallographic structure of specimens
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Fig. 7 Scanning of the surface near the hole in the tensile fracture
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Fig. 8 Line scanning near the hole in the tensile fracture
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Study on Thermal Stability of Low Silicon Cast Aluminum Alloy in

Service

CHENG Teng-fei, ZENG Rui-xiang, ZHAO Tian-tian, YANG Yi-tao
(School of Materials Science and Engineering, Shanghai University, Shanghai 200444, China)

Abstract:

Three low silicon cast aluminium alloys and A356 were exposed to a baking oven of 300 °C for 0-200 h, and
the variation of the room temperature tensile properties of these alloys with the thermal exposure time was
tested. The metallographic structure and fracture morphology were observed by OM and SEM; the element
distribution in different phases was determined by EDS, and the element distribution in the microstructure
before and after thermal exposure was observed; the effect of thermal exposure time and Cu content on the
high temperature stability of the alloy was explored. The results show that the tensile strengths of three low
silicon cast aluminium alloys and A356 aluminium alloy decrease sharply by 56%, 55%, 55% and 58%,
respectively, after 25 h of thermal exposure, and the tensile strength decreases continuously with an increase
in thermal exposure time. The study on 0.3% Cu-containing aluminium alloy shows that thermal exposure at
300 °C will cause segregation of Si, Mg and Cu elements in the alloy structure, resulting in uneven distribution

of strengthening phases in the matrix.
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