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Study on Fuel Lubrication Performance of a High Speed
Rolling Element Bearing.

Kitae Kim* - Sungkyun Kim*

ABSTRACT

A parametric study was carried out to find the fuel lubrication performance of high speed small
rolling element bearings. Both MIL-PRF-7808 turbine oil and JP-8 aircraft fuel were used as the
lubricant to compare the operational characteristics. 17 mm inner diameter deep groove ball bearing
and 20 mm cylindrical roller bearing were used. A high speed bearing test rig was developed and
the testing was done with varying applied load, cooling air temperature, lubricant flow rate, and
speed. Fuel caused more cage wear than oil for ball bearing with increasing axial load and
rotational speed. The bearing temperature using fuel was lower than that using oil, and this seems
to be the result of the high cooling capacity of fuel. According to various tests, the fuel lubrication

is applicable for the lubrication on the main shaft bearings of expendable small gas turbines.
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Fig. 1 Bearing Test Rig
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Table 1. Test Condition of Ball Bearing

) Oil(MIL-PRF-7808),
Lubricant
Fuel(JP-8)
RPM ~Max. 70,000
Flowrate(cc/min) | 60,100 (@Room Temp.)
Cooling| Temp.(T) Room temp.
Air |Flowrate(g/s) 1.1
Axial Load(kgf) 10 ~ 187
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Fig. 2 Effect of axial load and flow rate on bearing
temperature for lubricants
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Fig. 3 Bearing cage wear in case of ail(left) and
fuel(right) lurication.
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Fig. 4 Effect of Cooling air temperature and flow
rate on bearing temperature for lubricants
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Fig. 5 Roller bearing after rig test
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