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The authors have previously observed the effects of differences in the components of lubricating oils on the life span and
lubrication performance of machines by using optical interference and electrical contact resistance methods under Elasto
Hydrodynamic Lubrication (EHL) conditions on the contact surfaces of bearings, and compared the oil film thickness of
lubricating oils from two perspectives: optical and electrical. The oil film thickness in optical observations is calculated using
the Hamrock-Dowson equation. The material parameter G in this equation uses the viscosity pressure coefficient o, which is the
viscosity value of the lubricating oil under high pressure. In previous experiments, a falling-ball high-pressure viscometer was
used to measure the viscosity under high pressure, and a was calculated using the Barus equation. However, for high-pressure
density, the change due to pressure was considered to be minor, and the density at atmospheric pressure was converted to the
density at high pressure. In this paper, we report on the design and manufacture of a high-pressure densitometer and the
investigation of its evaluation method, aiming to improve the accuracy of observation of the lubrication state by verifying the
change in physical properties.
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