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Abstract

In this study, the dynamic real contact behavior of paper-based wet friction material subjected to fluctuating
contact pressure was investigated experimentally, and compared with the material compression behavior. The real
contact area was measured by a contact microscope that utilizes the light characteristics of total reflection and
polarization. A strobe light source was used to obtain the contact surface image at an arbitrary phase in the
contact pressure change cycle. It was observed that in the wet condition, the phase delay of the real contact area
to the contact pressure decreased with the exciting frequency and that the tendency was similar to the phase delay
of the compressive strain. It was also recognized that in the wet condition, the amplitude ratio of the real contact

area to the contact pressure decreased with the frequency in the same manner as the amplitude ratio of the

compressive strain. Finally, a model representing the change in the real contact area and compressive strain by

the rise in fluid pressure was proposed, which was able to explain the experimental tendencies.
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Fig. 1 Test piece.
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Fig. 2 Experimental apparatus.
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Fig. 4 Sample of captured and binary image.
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Fig. 3 Principle of visualization of real contact area.
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Table 1 Experimental conditions.

Lubricant condition Dry, Wet
Excitation frequency f[Hz] 1~10
Mean contact pressure py [MPa] 0.5
(Mean load N, [N]) (12.5)
Contact pressure amplitude 4p [MPa] 0.3
(Load amplitude 4N [N]) (7.5)
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Fig. 5 Captured and binary images under adjusted imaging
conditions (Contact pressure p = 0.7MPa).
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Fig. 6 Frequency response of real contact area.
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Fig. 7 Frequency response of compressive strain.
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(c) Wet condition; High frequency

Fig. 8 Mechanism of reduction and delay of real contact area and compressive strain.
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