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Proposal of a super/subloading friction model describing state change of contact surface and
the importance of loading criterion with plastic multiplier expressed by displacement rate
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In this manuscript, we introduce an elastic-plastic friction model based on the super/subloading surface concept as
an extension of the subloading surface friction model by Ozaki and Hashiguchi. In the proposed model, a state in which
the static friction coefficient is greater than the kinetic friction coefficient is regarded as a "bulky" state of structure, and
the change in the friction coefficient between the static and kinetic frictions at the contact surface is described as the
evolution rule of structure. In this paper, the condition imposed on the material constants to ensure the positive
definiteness of the denominator of the plastic multiplier has been derived and the importance of the loading criterion
based on the numerator of the plastic multiplier represented in terms of the relative displacement rate has been

mentioned.
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Fig 1 Decomposition of contact traction and sliding velocity (referring Ozaki and Hashiguchi®)
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Fig 2 Superloading, subloading, and normal yield surfaces (referring Ozaki and Hashiguchi®)
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Fig 5 Stick-slip simulations
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