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Tribological Characteristics of Electric Sliding Contacts for Low current with Porous Materials
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In recent years, with the demand for lower electricity consumption and longer life of automobiles, it is required to
reduce current consumption and improve the reliability for electric sliding contacts. In this study, for the purpose of
lower current consumption and reliability improvement of the sliding contacts, tribological characteristics (coefficient
of friction) and electrical conductivity of the sliding contacts with porous materials were analyzed experimentally and
the impact of chemical changes of the sliding surface on these characteristics was examined. In the experiment, the
porous materials were applied to the sliding contacts and a pin-on-disk friction testing machine and a surface analysis
device were used. As a result, the following findings were obtained. The sliding surface that was exposed to a high
temperature atmosphere was oxidized both in the porous materials and the impregnated lubricating oil, affecting the
tribological characteristics and the electrical conductivity. In particular, the oxidation of the lubricating oil greatly
affected the electrical conductivity, and the more the oxidation of the lubricating oil proceeded, the more the electrical

conductivity decreased.
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. Load cell
Weight Pin V 127V R :164Q R,:174Q
) A/D
' ¥ Ry Rider Ve

Arm Conv.
Rider Ay
Balancer
Rotating disk R,
@ Rotating disk
Fig.1 Schematic diagram of the experimental apparatus Fig.2 Measurement circuit
Table 1 Specifications of rider Table 2 Specifications of disks
Rider material SuJ2 ) ) Bronze
Curvature radius R [mm] 2.8 Disk material Cu-Sn-(C)
Length L [mm] 5.6 Diameter [mm] 40
Width B [mm] 5.6 Thickness [mm] 8.0
Roughness Ra [pm] 0.02 Permeability k [m?] 1.2X108
Vickers hardness HV 780 Relative density [%] 76
Table 3 Experimental conditions
Applied load W[N] 05,1.0
Disk rotating speed U [m/s] 0.03 ~ 035
Lubricating oil PAO
Viscosity o [Pa * s] 0.59 (@267C)
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Fig.3 Coefficient of friction x and degree of separation 7 versus bearing characteristic number S
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Fig.4 Coefficient of friction « and degree of separation 7 versus bearing characteristic number S
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Fig.5 Ratio of infrared transmittance of -CH»3(A) to R-COO(B) versus Exposure time
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Fig.6 Concentration of oxygen and carbon on the surface versus Exposure time
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