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Fig. 1 XRD patterns of ODS copper-tin mixed powder(a) and
diffusion alloying at 600 ‘C(b), 700 ‘C(c) and 800 C(d)
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Fig. 2 OM images of ODS copper-tin powders after diffusion
alloying at 600 C(a) and 700 ‘C(b)
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Fig. 3 SEM images of ODS copper-tin mixed powder(a) and
after diffusion alloying at700 C(b)
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Fig. 4 SEM images of ODS copper-tin bearings sintered at different temperatures: (a) Green compact; (b) 750 C; (c) 800 C;

(d) 850 °C; (€) 900 C; (f) 950 C
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Fig. 5 Dimensional shrinkage ratio of ODS copper-tin oil

bearings sintered at different temperatures
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Fig. 6 Radical crushing strength and micro-hardness of ODS

copper-tin oil bearings sintered at different temperatures
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Preparation and properties of Al,O; dispersion-strengthened
copper-tin oil bearings

YAN Zhi-giao" %, CHEN Feng', XU Rong-jun', WANG Tao?, WU Xiang-tao’, ZHOU Zhong®

(1. Guangdong Institute of Materials and Processing, Guangdong Academy of Sciences, Guangzhou 510650, China;
2. Industrial Technology Incubation Center, Guangdong Academy of Sciences, Guangzhou 510650, China;
3. Infore Material-Tech Corp, Foshan 528311, China)

Abstract: With Al,O; dispersion-strengthened copper (referred as “ODS copper”) powder prepared by internal oxidation
method and atomized tin powder as raw materials, ODS copper-tin alloying powder was synthesized by diffusion alloying
method, then pressed and sintered to prepare oil bearings. The effects of the diffusion temperature on the alloying degree
of ODS copper-tin and the sintering temperature on performances of the oil bearings were investigated. The results
indicate that tin is uniformly distributed in the ODS copper matrix after diffusion alloying at 700°C for 1h and the
as-prepared ODS-tin alloying powder has the apparent density of 2.40 g/cm® as well as flowability of 39.6 s/(50 g). When
the bearing compacts were sintered at temperatures no lower than 800 ‘C, no significant metallurgical bonding occurs
between the powder particles, which leading to poor performances. When increasing the sintering temperature to 850 C,
metallurgical bonding is widely observed between powder particles, which remarkably improves the strength and slightly
decreases the open porosity of the bearings. Once the sintering temperature exceeds 900 ‘C, the bearings shrank
significantly combined with sharply reducing of the open porosity. In this research, the ODS copper-tin oil bearings
sintered at 850 ‘C have the best comprehensive properties with radial and axial shrinking ratio of about 1.0%, radical
crushing strength of 160 MPa, microhardness of 166 HV o5 and open porosity of 26.0%.

Key words: Al,O; dispersion-strengthened copper; diffusion alloying; oil bearing; radial crushing strength; open porosity
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