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Improvement of lubrication / heat removal characteristics of oil-soaked metal
members by applying an electric field and elucidation of the mechanism

Tamura, Satoshi
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0.27 mm 1.2x 10 V/m
3.2

By applying an electric field, the enhancement of the heat transfer ability
in a thin oil film between two metallic bodies with different initial temperatures was evaluated.
Fatty acids (lauric acid and oleic acid) and a saturated hydrocarbon (squalane) were used as test
oils. In the applied experimental condition of the high-temperature body as a positive electrode
with an electric field of approximately 1.2 x 10 V/m in the gap distance 0.27 mm, the heat
transfer of the lauric-acid film improved remarkably, with its value being 3.2 times that in the
no-electric-field case. However, such improvement was not observed with squalane, whose molecules
comprise a nonpolar group. It was considered that the improvement of heat transfer is realized by
electroconvection, which is induced by thermal convection, adsorption, and desorption of the
fatty-acid molecules near the surface of the heated metal.
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