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Heat partitioning is a necessary and critical parameter for the designers facing thermal management challenges 
in sliding contacts, where an accurate estimate of the contact temperature is required, and in particular for 
temperature-sensitive materials such as polymers. Moreover, it is also a valuable parameter in many other 
numerical studies, like finite element (FE) modeling where, for example, energy dissipated in contacting bodies 
has to be determined based on frictional heat. The present study, therefore, aims at performing the heat transfer 
analysis in polymer/steel tribological contacts to determine an accurate heat partitioning coefficient. For this 
purpose, a new experimental approach is developed where a pin on disk (POD) tribometer was used in 
combination with a carefully configured temperature measuring setup. Unreinforced polyoxymethylene (POM) 
pin was paired against the stainless steel disk (X105CrMo17). It was found that heat partitioning coefficient 
decreases with increase in sliding speed. On the contrary, the load doesn’t seem to have a substantial impact on 
the heat partitioning coefficient. Also using the same experimental approach convective heat transfer 
coefficients were estimated and a methodology to determine such coefficients is presented.  
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1. Introduction 

Heat partitioning coefficient is one of the key parameters 
required to perform the heat transfer analysis in sliding 
contacts. Therefore, accurate determination of it is useful 
for the designers to perform reliable analytical or 
numerical study [1-2]. This work focus on the 
development of a new, and precise experimental 
methodology where the main goal is to quantify the heat 
partitioning coefficient in polymer/steel tribological 
contacts at different sliding speeds and loads.  

2. Methods 

The experimental methodology involves the use of a 
conventional POD tribometer with the capability to 
perform in-situ temperature measurements using type-K 
thermocouples and an IR camera. The data obtained from 
experimental measurements i.e. COF, heat partitioning 
coefficient, convection coefficients was used in 
developing an experimentally validated finite element FE 
model using coupled temperature displacement modeling 
approach. 

2.1. Results  
 

The results obtained show that when the sliding speed is 
increased from 0.1m/s-0.5m/s, the heat partitioning 
coefficient decreases. However, the decrease is not 
completely linear. On the other hand, the load doesn’t 
have a significant influence on heat partitioning (Fig. 1). 
Another observable information was a continuous 
increase in the value of percentage heat partitioned to 
POM with time. At the same time, the percentage of heat 
flux entering the counter body i.e. steel disk decreases as 
the test progresses. Which is an indication of high 
thermal gradient between the contacting bodies at the 
start of the test. 
 

 

 

 

 

Figure 1: Effect of applied load, sliding speed and time 
on the heat partitioning coefficient. 

3. Discussion 

Generally, heat partitioning coefficient is considered as a 
constant value and a function of material properties. 
However, it was found that, sliding speed also has a 
profound effect on it. Despite of the fact that even higher 
amount of heat flux generated at higher speeds, we don’t 
have longer contact duration, therefore the value of the 
coefficient is decreased. On the other hand, heat flux 
entering the polymer pin increases as the test progresses 
and so does the partitioning coefficient. This is primarily 
because of the increase in the contact temperature. 
Discussion on thermal phenomena and interface 
conditions is presented in the study. 
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