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Fig. 6 Wearing surface morphologies of spray-formed and conventional casting AI22Si5Fe3CulMg alloy under different
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temperature conditions: (a) Alloy under spray-formed conditions tested at 25 ‘C; (b) Conventional casting conditions of alloy at
25 “C; (c) Alloy under spray-formed conditions tested at 100 ‘C; (d) Conventional casting conditions of alloy at 100 ‘C
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Fig. 7 Surface morphologies((a), (b)) and EDS analysis results((a’), (b")) of wear surface of Al22Si5Fe3CulMg alloy at different
temperatures: (), (@) Alloy under spray-formed conditions tested at 25 “C; (b), (b") Alloy under spray-formed conditions tested at 100 C
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Fig. 8 Wearing surface morphologies of spray-forming and conventional casting Al22Si5Fe3CulMg under different temperature

conditions: (a) Alloy under spray-formed conditions tested at 200 ‘C; (b) Alloy under spray-formed conditions tested at 300 C;

(c) Conventional casting conditions of alloy at 200 C; (d) Conventional casting conditions of alloy at 300 C
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Fig. 9 Crack propagation in A122Si5Fe3CulMg alloy during peeling wear
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Wear resistance mechanism of
spray-formed Al22SiSFe3CulMg at high temperature

ZHAO Jun-feng', YUAN Xiao-guang', SUN Jian-fei’, HUANG Hong-jun', CAO Fu-yang?,
ZUO Xiao-jiao', YU Lei’, WANG Yu-long'

(1. School of Materials Science and Engineering, Shenyang University of Technology, Shenyang 110178, China;
2. School of Materials Science and Engineering, Harbin Institute of Technology, Harbin 150001, China)

Abstract: The effects of temperature on friction behavior and wear mechanism for high-silicon aluminum alloy were
systematically studied by comparing two processes of conventional cast and spray-formed for manufacturing
Al22Si5Fe3CulMg alloy. The result shows that A122Si5Fe3CulMg alloy by spray-form process shows better abrasion
and wear properties than that by conventional casting. The wear mechanism changes with temperature, which shows
mixed wear of abrasive and adhesive at temperature lower than the critical temperature and shows delamination wear at
temperature higher than the critical temperature. When explored at high temperature, the formation of oxidation improves
the wear resistance for the A122Si5Fe3CulMg alloy due to the fast oxidation and there exiting a critical temperature when
wear increases significantly. The wear mechanism of two materials changes into delamination wear with wear rate
increasing dramatically by low wear. Notably, the A122Si5SFe3CulMg alloy by spray-formed process shows superior wear
resistance than that from conventional cast both at high and low temperatures. Moreover, the Al122Si5Fe3CulMg alloy by
spray-formed process has higher critical temperature of wear mechanism than that by conventional cast.

Key word: high silicon aluminum alloy; high temperature friction and wear; worn mechanism
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