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Fig. 1 Metallographic structures of different alloys
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Fig. 2 Analysis of hardness change of sample during solid solution
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Fig. 3 Tensile strength analysis of sample during solution process
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Fig. 5 Analysis of tensile strength change of sample under aging
treatment
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Effect of Cu Content and Heat Treatment Process on Mechanical and Wear
Resistance Properties of Cast Al-Si Alloy

ZHENG Hai-peng, LI Jian-ying, CAl Zeng-hui, YU Zhong-jun, LI Yong-jun
(AECC Harbin Dongan Engine Co., Ltd., Harbin 150066, Heilongjiang, China)

Abstract:

In order to improve the comprehensive properties of cast Al-Si alloy, the effects of Cu content and heat
treatment on mechanical and wear resistance properties of the alloy were investigated . Taking ZL114A
alloy as an example, adding different contents of Cu elements, adjusting Mg and Ti elements for composite
microalloying treatment, and combining with Er refinement and modification technology, three kinds of cast
Al-Si alloys with different components were designed. Rapid heat treatments were carried out for the alloy
samples, including solution treatment and aging treatment, and tested the Brinell hardnesses, tensile properties
and wear resistances of the alloys. The research results show that the tensile strength and Brinell hardness
of the alloy with 1.0%Cu are the highest compared with the samples with 0 and 0.5% Cu contents. When
the solution temperature is set at 540 °C and the solution time reaches 14 h, the mechanical properties of the
sample are the best, the hardness is above HBS 110 and the tensile strength is above 360 MPa. When the aging
temperature is 160 °C and the aging time is 12 h, the hardness, tensile strength and wear resistance of the alloy
are in an optimal state.
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