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Thermal Contact Resistance Analysis Based on a Random Cantor
Set Surface Model
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Abstract

On the interface between two
apparently conforming solids, only some
higher asperities are really in contact. The
real contact area is much less than the
apparent contact area. Most of the heat or
energy crossing the interface can only pass
through these small contact areas. This
distortion of the heat flow causes an increase
in thermal resistance, which is called the
thermal contact resistance. Thermal contact
resistance may create a temperature drop
across the interface, induce thermal stresses,
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and deteriorate the efficiency and reliability
of the system. Previous experimental results
indicate that thermal contact resistance
decreases with increasing contact pressure.
However, the influence of surface roughness
on the contact resistance has not been clearly
identified. We have constructed a regular
fractal surface model. Based on this model,
we successfully derived the relationship
between the thermal contact resistance and
important system parameters. In this project,
we extend the previous model to a random
fractal surface model by introducing random
parameters at each stage of construction.
With this surface model we analyze the
effects of the random fractal parameters on
the thermal contact resistance. Finally,
Monte-Carlo simulations are conducted to
verify the analytic results.

Keywords: thermal contact resistance,

fractal, random, thermal
deformation
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