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A Normal Load Fractal Model of Joint Interface
Based on Thermal Elasto-Plastic Theory
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Abstract: Without considering the influence of heat, the existing fractal contact models are not
applicable to analyze the contact issues when the temperature changes. Based on thermal elasto-
plastic theory and contact fractal theory, a new fractal model of normal contact load is established
in this study. This model expands the basic theory and applications of traditional models, and
comprehensively considers the effects of such parameters as temperature difference, linear
expansion coefficient, mechanical load scale factor, etc. Therefore this model can help calculate
and analyze the real contact conditions between fixed contact surfaces when the temperature
changes, and it shows better conformity with objective laws. Besides, another expression of the
model is proposed by introducing mechanical load scale factor. Then the model is validated
through a special case, and comparative study is conducted between this model and TZQ model.
The results show that the difference between the model calculations increases with the junction
temperature difference. In addition, the effect of temperature difference on the normal contact
load is also analyzed. The results reveal that the normal contact load of thermal elasto-plastic
contact increases with the temperature difference at joint interface.
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