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Tribology of Cu-based Electrical Contacts
in Slipring-Brush Assembly

Hyung Kyu Park + Ho Jang

Division of Materials Science and Engineering, Korea University

Abstract~Friction characteristics and electrical resistance of sliding contacts in slipring-brush assem-

bly were investigated. Four brush materials containing relative amounts of copper and graphite were

studied. The result showed that a copper-graphite brush at a particular graphite content exhibited the

most stable frictional and electrical behaviour suggesting an optimum amount of solid lubricant in

metal-graphite brush system. Microscopic observation and the surface analysis showed good

agreement with this phenomena.
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Raw materials SP1 SP2 SP3 SP4
Copper 80 60 40 20
Graphite 15 35 55 75
Phenolic resin 5 5 5 5
Hardness(HV) 22 19 12
Electrical 1 23 9 73
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Fig. 1 Manufacturing process of electrical br-

ush materials.
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Fig. 2 A schematic diagram of plunger-brush
type slipring-brush assembly. A: Slipring, B
Electrical brush, C: Brush holder, D: Magne-
tic coupling, E: Electric motor, F: Electronic
control panel.
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Fig. 4 Contact voltage drop as a function of
graphite content at three different applied

loads.
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Fig. 5 Optical micrographs of brush specim-
en surfaces(left: before test, right: after test).
(a) SP1, (b) SP2, (c) SP3, (d) SP4
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Fig. 6 Surface roughness(R,) of brush speci-
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mens as a function of graphite content.
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Fig. 7 Amplitude of dynamic friction
coefficient and contact voltage drop of brush
specimens. (a) SP1, (b) SP2, (¢) SP3, (d) SP4,
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