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Abstract

In the past few decades, we have seen continuous progress in the theoretical application and
physical experiments of the rate equation of state. However, despite their utility and widespread
use, laboratory-based friction laws and their application in nature have a number of drawbacks.
Chief among these is probably the empirical nature of the law, and the scaling problems associated
with extrapolations beyond the scope of laboratory conditions. Therefore, this paper will focus on
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the derivation process of the classical rate equation of state, explore the expression of static and
dynamic friction coefficients when the normal stress is constant, and the expression of friction
coefficient under the change of normal stress. Finally, the change of friction coefficient under
the “sliding-holding-sliding” experiment and rate analysis step experiment under the rate equa-
tion of state will be calculated by numerical simulation. Finally, it is found that there is an ob-
vious linear relationship between the static friction coefficient and the logarithm of the static
friction time. The friction coefficient is indeed negatively correlated with the logarithm of the
sliding rate.
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Figure 1. Schematic diagram of a single degree of freedom spring slider model
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Figure 2. Evolution of effective normal stress and frictional resistance
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3.2. Slide-Hold-Slide Experiments
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3.3. Velocity Step Experiments
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Figure 3. Dieterich law and Ruina law
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