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Direct observation of frictional contacts during high-velocity slip
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Recent experiments conducted at sub-seismic to seismic sliding velocities

(mm/s to ms) show the dramatic weakening in the friction coefficient for a wide variety of rock
types due to mechanochemical effects by frictional heating. Consequently, several weakening
mechanisms have been proposed depending on the type of rock specimens. Some of them are based on the
sample observation and analysis after experiments. Direct observation of frictional contacts during
an experiment is indisputable to constrain an elementary process at frictional contacts during
slip. We developed experimental system for direct observation of frictional contacts during high
velocity sliding experiment. We observed flash lightning at frictional contacts during high-velocity
sliﬁ.dWe successfully measured the temperature distribution of microscopic contacts using two-color
method.
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1 Experimental setup for direct observation
of the frictional interface.
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2 Shear stress measured at a slip velocity of
Im/s under a normal stress of 0.3MPa. Slip
velocity before displacement = 0 was Imm/s.
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3 Relationship between the temperature and
the intensity ratio of Green to Red. Gray line:
Theoretical curve for 1,=547, 1,=620nm
(equation 3). Black broken line: Theoretical
curve expected for the spectral response
of the camera (Photron FASTCAM Mini
AX200). Black dot: Data. Black line:
Calibration curve (linear fit).
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Snap shots of the frictional interface. The cylindrical specimen rotates clockwise
at V=1m/s. Interval between images is 1msec.
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5  Combined visible image of maximum
brightness of each pixel during 1m/s slip for
1.6sec.
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7 Snap shot of the thermal image obtained
with a high-speed IR camera (Telops, FAST
M2k).

6 Combined thermal image of maximum
temperature of each pixel estimated by the two-
color method.
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