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It is quite essential to understand the mechanism of friction and surface
damage of cyclic, reciprocating sliding contact surface with milli-meter scale area under the
condition of micro-nano scale sliding displacement, since this issue is intimately related to many
engineering problems, such as the fretting fatigue, the rolling contact fatigue, the shear-mode
fatigue crack propagation, etc. A unique ring-on-ring testing method that can estimate appropriately

these properties was successfully developed by utilizing a fatigue testing machine. Based on this
testing method, the microscopic frictional behavior and the contact surface damage of a heat-treated
high carbon-chromium bearing steel (JIS SUJ2) and a Cr-Mo steel (SCM435) were systematically
studied under dry condition.
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