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Summary: In this work, we are interested in the effect of the elasticity of the subcutaneous layers on the 
tribology of human skin. 
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1. Introduction 

The state of natural skin tension is an intrinsic 
biomechanical property of the skin and most human 
tissues. Its potential for stretching and retraction is an 
essential characteristic to be taken into-account during a 
mechanical or tribological test. The fascia defined as 
supporting tissue is probably the source of the natural 
tension forces in all of our human tissues. Inside the 
fascia there are also special cells like the fibroblast which 
generate extra cellular matrix and manufacture 
hyaluronic acid, the natural lubricant of connective 
tissue. Fascia is the fundamental connective tissue in 
human life, it is now accepted that our body is a fibrillar 
network from the surface of the skin to the depths of the 
bone. The fascia envelops the skin (superficial fascia), 
muscles, nerves, bones, vocal cords, blood vessels, 
lymphatic system, spinal cord. Thus, the fascia can, by its 
contraction capacities, be at the origin of pain (back, 
joints…) or of modifications of the tensional balance of 
the body.  

Studies from the literature on the mechanical behavior of 
the skin in correlation with its microstructure, show that 
the skin is a multi - layers, anisotropic, nonlinear 
material, dependent on its state of aging and the naturel 
tension. In this work we are interested in the study of the 
effect of the mechanical state of the skin sub-layers and 
the natural tension on the behavior in friction and 
vibration.  

2. Methods 

Two devices have been developed to carry out this 
mechano-tribological study:  
1) Non-contact device to characterize the elasticity and 
skin tension on the surface and in depth. This device is 
composed by an articulated robot, an air flow and an 
optical displacement sensor. The principle here is to 
generate surface waves on top of the skin with the air 
flow and to measure the dispersion of them. Thanks to 
the theory of surface waves and Rayleigh waves, we are 
able to determine a shear velocity profile in depth and so 
determine the elasticity behavior on the subcutaneous 

tissue. 
2) Haptic tribometer for measuring friction and vibration 

The thin membrane in nitrocellulose plays the role of an 
artificial finger. Two strain gauges are mechanically fixed 
to artificial finger to measure the normal and friction 
force, with the maximum range of measurement of 1 
Newton and a sensibility of 10 mN. The sensor of 
vibration is fixed inside the artificial finger. When the 
probe is rubbed on the tested skin surface, vibrations are 
generated. This haptic tribometer is adjusted in speed, 
length and low normal load 2. 

3. Results 

3.1. Results  
The Figures 1 & 2 illustrate the results of 

measurement of elasticity in the pretensioned skin sub-
layers as well as the vibratory response of the skin during 
a friction and vibration test 

 

 
Figure 1: a) Dispersive image of the displacement. b) 

Shear velocity profile in depth 

 

 
Figure 2: Effect of aging on friction and vibration 
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