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Motivation
• Thermal contact resistance at the interfaces of mating 

materials is a major barrier to heat transfer in many 
components of interest. 

• Experimental quantification of typical values is sparse, 
especially in abnormal thermal environments. 

• Values must often be selected from room temperature results, or 
in extreme cases, ignored completely

• This project utilize a high temperature measurement system 
to determine contact resistance for materials of interest.

Thermal Contact Resistance (TCR)
• TCR arises due to imperfect contact at mating interfaces caused by

• Surface roughness
• Surface flatness
• Flaws

• Real area of contact is several orders of magnitude less than the 
apparent area of contact
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Figure: (a) 2-D representation of the heat flux across a contacting interface. (b) Contact area as a 
function of applied interfacial pressure.
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Theory
• Assume 1-D steady-state heat conduction
• Energy balance:

• Governing equation:

• Boundary conditions

• Iterative solution
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Figure: Experimental measurements and data analysis fit for 304 stainless steel contacts at (a) low and (b) high 
temperature.
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Figure: TCR as a function of (a) gas pressure and (b) interfacial pressure for 304 stainless steel.
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