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Development of rheological measurement technique usiQ? fluorescence method and
application for in-situ observation of lubrication film
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In this study, the rheological measurement system using fluorescence
behavior of pyrene was proposed in order to understand the viscosity rising and the solidification
of lubricant occurred in elasto-hydrodynamic lubrication film. It was revealed that the intensity
ratio of pyrene excimer emission decreased with increasing viscosity, and that the intensity ratio
was almost constant value under the condition for the solid state of lubricant. The relationship
between viscosity and intensity ratio was obtained from fundamental results, and also the method for

presuming the solidification was proposed. Moreover, the experimental results under the pure
rolling condition showed that the viscosity increased at the inlet of contact, and that the state of

lubricant changed to the solid in the contact area with high contact pressure. In addition,
technical issues of this measuring method were discussed from the results obtained in this study.
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