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Development of Graphite Dispersed Co-based Particle with High Hardness for Addition to Bronze-Based Sintered Bearing Material
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Bronze-based sintered bearing material has been applied for various parts of such as automobile and industrial
machinery. But, recently, because of increasing friction speed and applied load, remarkable wear and seizure
have been serious problem. To improve them, an additive of hard particle or solid lubricant to bronze-based
sintered bearing material using under such as serious conditions has been investigated.

In this study, new Co-based alloy particle with precipitating graphite in its inside was developed as an additive
hard particle in bronze-based sintered bearing material. The concept of this alloy particle is to improve wear and
seize resistance by both effects of high hardness and lubrication action. The developed alloy particle after heat
treatment at 1373K precipitated graphite with several pm in size and showed approximately 700HV in Vickers
hardness. Furthermore, according to results of pin-on-disk type abrasion test, bronze-based sintered bearing
material including this developed alloy particle showed higher wear resistance and lower friction coefficient than
that including Co-Mo-Cr-Si commercial alloy particle.

sintered bronze bearing, hard particle, copper-tin alloy, cobalt-based alloy, graphite, wear resistance, seize resistance, friction
coefficient, solid lubricant.
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Fig. 1

Backscattered electron images of cross-section and surface of Co-C alloy powder

before and after heat treatment at 1373K.
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Fig.2 X-ray diffraction pattern of Co-C alloy powder before and after heat treatment at 1373K.
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Fig.3 Backscattered electron images of cross-section
and surface of Co-C-B alloy powder after heat
treatment at 1373K.
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Fig.4 X-ray diffraction pattern of Co-C-B alloy
powder after heat treatment at 1373K.
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Fig.5 Vickers hardness variation with temperature of
heat treatment.
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Fig.6 Cross-sectional backscattered electron image of
Co-C-B-Cr alloy powder after heat treatment at 1373K.
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Fig.7 X-ray diffraction pattern of Co-C-B-Cr alloy
powder after heat treatment at 1373K.
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Fig.8 Specimen shape of pin on disk abrasion test.
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Fig.10 Comparison of friction coefficient of sintered bearing material
without and with hard particle by pin-on-disk type abrasion test.
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Fig.11 Wear length of test pin after pin-on-disk type
abrasion test.
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Fig.12 Wear debris by pin-on-disk type
abrasion test.
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