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Microstructure and properties of
wear resistant Al-Sn-Cu bearing alloy
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Abstract: The Al-Sn-Cu alloy was prepared by direct water-cooling casting. The mechanical properties, wear properties,
microstructure and evolvement rule of alloy were investigated by means of room temperature tensile test, wear test, OM,
SEM, XRD and TEM. The results show that the continuous webbed f(Sn) disappears, and Al,Cu phases are attached or
enveloped by globular and nubbly f(Sn) phases after homogenization treatment(480°C, 19 h). The f(Sn) and Al,Cu
phases are elongated and broken after extrusion, which results in the fine microstructure of alloy. The suitable solution
and aging treatment of alloy is solution treated at 490 ‘C for 1 h, water-quenched and then aged at 190 ‘C for 4 h. The
ultimate tensile strength, yield strength, elongation, friction coefficient and wear width of alloy are 318 MPa, 252 MPa,
10.5%, 0.1053 and 1446.49 um, respectively, after the suitable solution and aging treatment. At the same time, Al,Cu
precipitated phases and nano-sized S(Sn) dispersively distribute in the crystal, which leads to the fine mechanical
properties and wear properties of alloy.
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Table 1 Nominal compositions of Al-Sn-Cu alloy (mass

fraction, %)

Sn Cu Fe Si Zn Al

3.61 348 0.09-0.10 0.06—0.07 0.02—0.03 Bal.
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JEEEA 200 7E(490 °C, 1 h)Fiil B N AT [ A 2T, 7K
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Fig. 1 XRD patterns of Al-Sn-Cu alloy after different
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treatments: (a) As-cast; (b) Homogenized; (c) Aging
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Fig.2 Microstructures of Al-Sn-Cu alloy: (a), (c¢) As-cast; (b), (d) Homogenized
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Fig.3 SEM images of Al-Sn-Cu alloy: (a) As-cast; (b) Homogenized
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Fig. 4 Results of EDS analysis: (a) White object; (b) Gray
object; (c) Black base
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Fig. 5 SEM image of Al-Sn-Cu alloy after extrusion
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Bl 6 AFIREH N CIRE N £ 5 SEM &

Fig. 6 SEM images of Al-Sn-Cu alloy after different solution and aging treatments: (a) Solution; (b) 190 ‘C, 1 h; (c) 190 ‘C, 4 h;

(d) 190 °C, 12 h
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Fig. 7 Tensile testing curves of Al-Sn-Cu alloy after different
aging treatments
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&8 AFIIFCIRA Al-Sn-Cu 541 TEM 4

Fig. 8 TEM images of Al-Sn-Cu alloy after different aging treatments: (a) 190 C, 1 h; (b), (¢) 190 C, 4 h; (d) 190 'C, 12 h
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Fig. 9 Wear properties of Al-Sn-Cu alloy after different aging

treatments: (a) Friction coefficient; (b) Wear width
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Fig. 10 Worn surface morphologies of alloy after different
aging treatments: (a) 190 ‘C, 1 h; (b) 190 C, 4 h; (¢) 190 C,
12h
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