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Due to the complex nature of traction modelling, numerous rheological models depend on data gathered by 
traction experiments. While this method has been shown to be avoidable by using quantitative methods some 
parameters, e.g., the limiting shear stress, cannot be easily determined using laboratory experiments. We show 
that the determination of parameters from traction experiments may be strongly dependent on the contact 
geometry. Our observations are supported by results of local temperature measurements in EHL contacts. 
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1. Introduction 

For the calculation of friction and traction in highly 
loaded elastohydrodynamic contacts a rheological model 
of the fluid is needed. Several models incorporating non-
Newton’ian behaviour as well as limiting shear stress 
have been proposed [1, 2]. Most of these models rely on 
rheological measurements to gather the fluid parameters. 
A different approach frequently used is the fit of data 
from traction experiments to allow the calculation of 
traction [3, 4]. One of the parameters often determined 
from integral traction measurements is the limiting 
(maximum) shear stress a lubricant can transfer. 
A downfall of this procedure is that, a model developed 
from traction measurements inherently incorporates 
experiment specific behaviour. The reason being that the 
traction measurements represent integral values, whilst 
the fluid properties are modelled on a local basis. 
In this paper the temperature in the contact is additionally 
measured locally during traction experiments to allow a 
consideration of the differing conditions present in the 
contact.  
Several methods to measure contact temperature exist. In 
this work infrared thermography is used. Early 
measurements using infrared thermography date back to 
the eighties [5, 6]. Recent developments in the field of 
infrared thermographic cameras have led to 
investigations resulting in measurements of two 
dimensional temperature distributions even considering 
roughness contacts [7, 8, 9, 10]. Nearly all experiments 
measuring temperature, thus far have been carried out 
using ball on disc apparatus.  
In this paper experiments conducted using a twin disc test 
rig (i.e. temperature and traction measurements) are 
presented and combined with a theoretical model to 
calculate the traction in the EHL contact. 
We investigate the influence of traction experiments on 
the data gathered. Furthermore, we present a critical 
discussion on the traction results used to gain the limiting 
shear stress. 

2. Results and Discussion  

Figure 1: Maximum shear stress reached in the 
experimentsFigure 1 shows a comparison of the traction 
measured on a MTM and a  twin-disc machine. While the 
shown data seem to be showing identical behaviour a 
detailed analysis shows that both the maximum of the 

curves as well as the overall SRR-CoF relation do not 
coincide. The MTM shows a rather constant level of CoF 
after the maximum has been reached, whilst the twin disc 
experiments exhibit a marked decrease. 

  
Figure 1: Maximum shear stress reached in the experiments 

and local temperature measurement 

This behaviour is attributed to the different thermal 
behaviour of the test setups. We analyse this behaviour 
using local temperature measurements and discuss the 
possibility to correct the measured traction data. 
By investigating the local temperature behaviour of the 
contact We can understand the influence of contact 
geometry on the local temperature distribution and 
describe its influence. 

3. References 

[1] Jacobson, B., Rheology and elastohydrodynamic lubrication, 
Tribology series; 1991 
 [2] Bair S., High Pressure Rheology for Quantitative 
Elastohydrodynamics, Tribology and Interface Engineering Series 54 
[3] Meyer, C., Reibung in hoch belasteten EHD-Wälzkontakten 
(Friction in Highly Loaded EHL Contacts), Doctoral Thesis 2010, 
University Hannover 
[4] Poll, G., Wang, D.: Fluid rheology, traction/creep relationships and 
friction in machine elements with rolling contacts, Proceedings of the 
Institution of Mechanical Engineers, Part J: Journal of Engineering 
Tribology, 226 (2012) 6, p. 481-500,ISSN 1350-6501 
[5] Sanborn, D.M.; Winer, W. O.; Ausherman, V.K.; Nagaraj, H.S.: 
Infrared Temperature Mapping in Elastohydrodynamic Lubrication. J 
Lubric Tech-T ASME, 1976 (98), pp. 236–243  
[6] Sanborn, D.M.; Winer, W.O.; Nagaraj, H.S.: Surface Temperature 
Measurements in Rolling and Sliding EHD Contacts in ASLE 
Transactions, 1978 (22), pp. 277–285 
[7] Reddyhoff, T.; Spikes, H.A.; Olver, A.V.: Compression Heating and 
Cooling in Elastohydrodynamic Contacts. Tribol. Lett., 2009 (36), S. 
69–80 
[8] Reddyhoff, T.; Spikes, H.A.; Olver, A.V.: Improved Infrared 
Temperature Mapping of Elastohydrodynamic Contacts in Proc. Inst. 
Mech. Eng. J J. Eng. Tribol., 2009 (223), S. 1165–1177 
[9] Reddyhoff, T.; Le Rouzic, J.: Development of Infrared Microscopy 
for Measuring Asperity Contact Temperatures in J. Tribol., 2013 (135), 
S. 021504 
[10] Yagi, Kazuyuki; Kyogoku, K.; Nakahara, T.: Measurements of 
Temperature Distributions around Longitudinally Grooved Rough 
Surfaces in Sliding Elastohydrodynamic Point Contacts in Tribol. T., 
2006 (49), S. 482–489 

7th World Tribology Congress, WTC 2022
July 10-15, 2022, Lyon, France

TUE-T11-S4-R10

Powered by TCPDF (www.tcpdf.org)

http://www.tcpdf.org

