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Contacts between the finger and skin: Effect of skin hardness on friction
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Understanding the tribological phenomena between fingers and soft surfaces such as skin is im-
portant for the product’s design. In this study, we investigated the coefficients of friction when a bare
finger slides over artificial skin with seven levels of hardness under dry and lubricated surface conditions.
Under dry conditions, the coefficient of friction depended on the normal force only for artificial skins
that were softer than the finger, whereas it was constant for harder artificial skins. When the surface of
artificial skin was lubricated with mica, it depended on the normal force only when artificial skins were
softer than a finger, as with under dry conditions. When the surface of artificial skin was lubricated
with TiO,, it depended on the normal force even for harder skins.
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Fig.1 Relationship between contact load and apparent
contact area of the finger pad, adapted from
Kuilenburg [15]
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Table 1 Hardness of artificial skins and human fingers.
Shore AO hardness values conforming to ISO
7619-1. Higher values indicate harder materials.

Hardness lv. 1 2 3 4
Hardness AO19.1 AO 180 AO 16.9 AO 11.0

Hardness lv. 5 6 7 Finger
Hardness AO 9.6 AO 7.8 AO 3.2 AO9.0£2.1
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Dry condition
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Fig.3 Means and standard errors of cof, a, b, ¢, and d for each hardness level of the artificial skin model. The orange

and blue bars are significantly positive and negative values tested by the t-test with p < 0.05, whereas the
white bars are not statistically different from zero, *: p < 0.05, **: p < 0.01. Left, middle, and right columns
represent dry, mica-lubricated, and TiO,-lubricated conditions, respectively.
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