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Electric Field Effects on the Tribological Properties of Lubricants
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The electrical failure of bearings has become a critical issue that
restricts the lifetime of electric vehicles. This study aimed to explain the electrically induced
tribological properties of lubricants. The direction of the electric current influenced friction
coefficient, with a rapid increase observed when the cathode was connected to the sliding surface.
The surface potential analysis showed that applying an electric current by connecting the friction
surface to the cathode decreased surface activity, indicating that the effect of electric current on

tribological properties depended on surface activity change. When an electric field was applied,
low friction caused by molecular orientation could not be maintained, resulting in an increase in
friction coefficient. Lubricant molecules charged by energization became unstable and reacted easily
with the nascent surface, but it was far less than tribochemical decomposition, so electrical

decomposition can be ignored.
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Fig.1 Schematic of disk-on-ring friction
tester incorporating an electrical circuit
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Fig.2 Temporal evolution of friction coefficients after applying electric current
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Fig.3 Fig.3 Effect of electric current on surface activity
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Fig.4 Adsorption mechanism of lubricant molecules onto charged friction surfaces
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Fig.5 Worn surface morphology of ball and disk

X
XPS
CpCAc
in-situ
Fig.6
CpCA
Fig.7
FT-IR Fig.
1600 1800cm™
(Disk+ Ball-) C=0
C-H
C=0

Torque
meter

FT-IR Stage

Fig.7 In-situ FT-IR observation for
lubricant molecules
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Fig.6 Effect of electric current
friction coefficient of CpCAc
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Fig.8 In-situ FTIR spectra
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Fig.9 Schematic of measurement system for
evaluating lubricant degradation
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Fig.10 Hydrogen evolution during

degradation of lubricant
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