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Experiments of sliding friction between diamond and sapphire in a vacuum and a pressure-controlled gas ambience were
performed in order to study initial charge separation and relaxation process in detail. The initial charge as a function of
velocity of the sliding friction was investigated from 10 um/s to 0.1 m/s and the result suggests that relaxation of a part of the
initial charge should occur at the interface in the duration of the contact time about 10 ms. In the experiments at a relatively
slow sliding speed, charge generation process and relaxation event due to an intermittent gas discharge were completely
resolved. The amount of charge generation depended on the gas pressure and this implies a continuous charge recombination

due to dark current between highly electrified diamond and sapphire surfaces.
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Fig. 1 (a) Illustration of experimental setup, and (b) an
equipment of pin-on-disk friction, and (c¢) pin specimen.
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Fig.2 Real-time measurement of charge on diamond during
sliding friction in a various gas pressure.
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Fig.3 (a) Charge-discharge cycle during friction in Ne gas at 1.3
X 10'Pa, (b) two-dimensional special distribution of a
micro-gap discharge, and (c) cross-section of the pin-disk
contact.
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Fig. 4 Dependence of tribo-electricity generated in a vacuum (~
10" Pa) on velocity of friction.
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