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Table 1 Properties of ADCI12 alloys with different Sr
additions
Mass Eutectic
) pl Hardness, oy/ Al
fraction L temperature/
(grem ) HB MPa %
of St/% T
0.00 2.50 73.9+0.8 182.76 1.94 5704
0.01 2.52 82.6+0.9 237.72 2.65  568.2
0.05 2.56 87.4+0.6 269.54 3.21 566.7
0.09 2.53 84.3+0.5 240.68 2.73 5679
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Fig. 1 Microstructures of ADC12 alloys with different additions of Sr: (a) 0; (b) 0.01%; (c) 0.05%; (d) 0.09%
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Fig. 2 Wear volume values for ADC12 alloys with different

Sr additions under various loads
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Fig. 3 Coefficient of friction (COF) values for ADC12 alloys

with different Sr additions under various loads
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Fig. 4 SEM images of ADC12 alloys with different additions of Sr on worn surface under load of 100 N: (a), (b) 0; (c), (d) 0.01%;

(), () 0.05%; (), (h) 0.09%
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Fig. 5 Flake-like wear debris (a) and its EDS result (b) of ADC12 alloy with 0.05%Sr, EDS results of points 4 (c) and B (d) in Fig.
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Fig. 6 SEM image (a) and Al (b), Fe (c) and O (d) element distribution images of ADC12 alloy with 0.05%Sr under load of 15 N
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Fig. 7 SEM images of ADC12 alloys with 0.05%Sr on worn
surfaces under various loads: (a) 30 N; (b) 50 N; (¢) 100 N
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Effect of Sr modification on friction and
wear properties of ADC12 alloy

WANG Zhi-wei'" 2, YAN Hong' 2, XIONG Jun-jie"?

(1. Department of Materials Processing Engineering, School of Mechanical and Electrical Engineering,
Nanchang University, Nanchang 330031, China;
2. Key Laboratory of Light Alloy Preparation & Processing in Nanchang City, Nanchang 330031, China)

Abstract: The effect of applied load on the friction and wear properties of Sr modified ADC12 alloys, and its relationship
with microstructure and mechanical properties were investigated by MMD-1 pin-on-disc wear testing machine, OM,
SEM and EDS. The results show that, in the microstructure of alloy modified with 0.05%Sr (mass fraction), eutectic Si
phases distribute uniformly at grain boundaries in morphologies of particle-like or fiber-like, and shape of Fe-rich
intermetallics transforms to short rod-like, giving rise mechanical properties to the highest. Also the alloy wear volume
and friction coefficient reach to the lowest under invariable load. At 100 N, oxide films on worn surface are broken due to
the serious extruded deformation. Plastic yielding and severe delamination are mainly in the matrix alloy, while adhesive
and abrasive wear characterize in the modified alloy with 0.05%Sr. The wear degree of the latter one is the minimum, and
its friction and wear properties are the optimal.

Key words: Sr modification; ADC12 alloy; friction and wear; wear mechanism
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