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Abstract - The prediction of thermal contact conductance is commonly based on surface parameters such as roughness or mean slope. 

However, these parameters do not consider the orientation of macroscopic surface structures in contact, although this parameter may 

have a significant influence on the thermal contact conductance. To investigate this effect, three sets of specimens with different 

orientation of macroscopic surface structures are manufactured, all revealing the same roughness and mean slope. To quantify the thermal 

contact conductance, an infrared-camera measures the transient temperature response of two heated specimens pressed together by a 

hydraulic test bench. The obtained temperature data are then used as input for a conjugate gradient method quantifying the time-dependent 

thermal contact conductance.  The results yield that specimen sets offering a conforming contact interface exhibit the highest conductance 

but show at the same time the highest standard deviation. In contrast, non-conforming contacts reveal both, lower mean values and 

standard deviation, the latter leading to less uncertainty in predicting thermal contact conductance. With the outlined findings, distinct 

surface structures can be chosen in order to achieve a desired range of thermal characteristics. 
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