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We present an experimental analysis of an elastomer/glass interface to identify the elementary mechanisms 
responsible for contact area reduction and their relative contributions. The strategy is based on the incorporation 
of particles at the proximity of the elastomer sphere surface and on their use as local motion tracers of the 
frictional interface during incipient tangential loading.  The relevance of the detected mechanisms is a new 
insight into the area reduction of model (sphere/plane) elastomeric contacts. 
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1. Introduction 

The frictional behavior of elastomers is important in 
many areas ranging from daily applications (e.g. 
road/tire, shoe/ground or piston/syringe contacts) to 
emerging fields like haptic devices, flexible electronics 
and remote surgery [1]. The real contact area in such 
applications and more specifically the area at the onset of 
sliding and/or during full sliding directly affect the value 
of the friction forces [2]. In this context, an important 
observation, made in both single (sphere/plane) and 
rough contacts, in that the real contact area decreases 
significantly with the increase of the tangential force [3]. 
However, the mechanisms governing this reduction 
remain poorly understood. 

2. Methods 

Here, we revisit experimentally the incipient loading 
and sliding of a single smooth elastomeric sphere (cross-
linked polydimethylsiloxane, PDMS) in contact with a 
smooth glass plate. We carry out experiments on a 
laboratory-built tribometer (same as in [3]) that allows in-
situ imaging and thus measurement of the real contact 
area. To access spatially resolved measurements of the in-
plane displacements within the real contact interface, 
silver particles were inserted inside the PDMS sphere in 
the close vicinity of the surface (~16 μm). 

3. Discussion 

We will describe how, by tracking the motion of each 
particle and monitoring the evolution of its associated 
Voronoï and Delaunay areas, we find that macroscopic 
shear-induced area reduction is the complex result of 
three contributions (see figure 1): (i) peeling at the rear 
of the contact (main contribution), (ii) laying down of 
new contact at the front, and (iii) in-plane deformation 
due to micro-slip. 

 

 

Figure 1: (left) Measurement of the lifted area / laid areas 

and (right) in-plane deformation measurement during 

shearing of an elastomer sphere on rigid sphere. [3] 

 

These results provide new insights into the area 
reduction of single elastomeric contacts, and thus should 
help understanding the more complex case of multi-
contacts between rough surfaces. 
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