A Methodology for Measuring Thermal Properties of Bearings in Motion

Abstract

Bearing thermal properties are necessary input parameters for thermal models of rotational spacecraft devices.  Current understanding of the thermal properties of bearings in motion is limited.  The development of technologies such as high-speed flywheels and momentum wheels could benefit from a better understanding of high-speed bearing thermal conductance.  

This report describes an experimental methodology developed at The Aerospace Corporation for measuring bearing thermal properties, including thermal conductance and heat generation.  These properties characterize the effective heat transferred across the bearing and the heat generated due to ball-to-race friction.  The approach started with the thermal energy equations that were derived in terms of measurable quantities.  An experimental test rig was then developed to measure bearing thermal properties under controlled conditions.  The control variables include speed, axial load, and thermal environment.  Thermal conductance and heat generation data were obtained for rotational speeds up to 10,000 rpm for a 104-size steel ball bearing with a 20 mm bore and Nye Pennzane SHF2001 synthetic oil lubricant.  Test data show that thermal conductance is sensitive to run-in conditions and speed.
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