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Elasto-hydrodynamic Lubrication Analysis for Biomimetic
Riblet Surface like Shark Skin
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Abstract: For the characteristic assessment of biomimetic shark skin structure pattern for engineering
applications, we conducted the elastic hydrodynamic lubrication analysis for the shark skin surface pattern.
The shark skin surfaces with roughness are generated numerically in the similar size with real shark skin
scales. For the spherical contact on the generated shark skin surface with two different flow directions
which are transversal and longitudinal, 3-dimensional elasto-hydrodynamic lubraction analysis are carried
out. The result of the longitudinal flow which are similar with the flow of shark skin shows more

beneficial effects with lower pressure and less sensitive effect with surface roughness.
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Table 1 Analysis conditions

Conditions Value
Viscosity of lubricant 44.30x10” [Ns/m’]
Density of lubricant 817.9 [Kg/m’]

Viscosity index 0.41
Pressure-viscosity factor 22.0x107 [mz/N]
Maximum Hertz pressure 0.325 [GPa]

Relative velocity 5 [m/s]
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Fig. 5 3D pressure distributions for longitudinal(left) and transversal(right) flows of shark skin
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