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Friction and Wear Properties of Silver—Based Composite Electrical Brush

BAI Yunlu ZHANG Qiang
(Beijing Institute of Control Engineering, Beijing 100190)

Abstract Based on the Archard wear model, a mathematical wear rate model in the course of friction between
brush and conducting ring was set up. A friction and wear test bench for conducting ring was built, the friction and
wear performance of electro—contact of silver — based composite brush is verified experimentally. We can conclude that
a large contact pressure makes micro—convexs on the surface to the state of plastic deformation and forming abrasive
particles more easily.The carrying current forms corrugated abrasion marks on the surface of the brush material and
produces powder abrasive particles.The wear rate increases first and then decreases at the beginning of wear due to the
small contact area and the hardening effect of surface processing.The wear rate model is modified so that it is more ac-
curate to predict the wear rate of silver base composite brush.This study provides theoretical guidance and experimental
basis for further research and development of silver—based composite brush.
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Tab.1 Wear volume under different working conditions

Sy maAA aREaN  oor (107D
/1075 m?«(N-m) '

! 0 0.3 8.80

2 3 0.5 19.05

3 10 0.8 107.32

4 0 0.5 12.71

3 3 0.8 36.87

6 10 0.3 52.01

7 0 0.8 30.69

8 3 0.3 15.44

o 10 0.5 68.13
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Fig.5 Effect of brush pressure on wear rate
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Fig.6  Morphology of brush surface before and after wear test
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Fig.7 Morphology of conducting ring before and after wear test
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Fig.8 Influence of the current on the wear rate
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Fig.11 Welding region on the surface of conducting—ring
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Fig.12  Wear rate varies with wear distance
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Fig.14  Curve of contact area and change rate of contact area with wearing depth
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Tab.2 Contrast between actual and predicted of wear volume
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