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Experimental investigation of thermal characteristics of rotor-bearing system
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Abstract: Bearing preload plays a vital role in the performance of rotor-bearing system. In gener-
al, bearing will be applied with non-uniform preload due to the manufacturing and assembly er-
ror. A novel rotor-bearing setup, which includes the small piezoelectric sensor to measure the
preloading force and the motorized spindle for driving, is developed to investigate the effect of
non-uniform preload on the performance of rotor-bearing system. According to the performance
of ball bearings, the experiments including different magnitudes and positions of forces are con-
ducted. From the testing results, it can be concluded as follows: 1. The temperature of out ring
of bearing under uniform preload is lower than that under non-uniform preload while the moment
increasing due to the non-uniform preload. 2. Compared with non-uniform preload, the environ-
ment temperature and the type of heat dissipation show a greater impact on the temperature of
loading bearing in the rotor-bearing system, the positions of bearing which close to the area of
heat conduction keep the lowest temperature on the rotor-bearing system in the whole tests.
These results illustrate the effect of non-uniform preload on the thermal characteristics of rotor-
bearing system and provide data for the theoretical research.
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Fig.1 The experimental setup of rotor-bearing
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Tab.1 The parameters of the spindle
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Tab.2 The parameters of the temperature sensor Pt100
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Fig. 2 The layout of the temperature sensing point
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Tab. 3 The test conditions for rotor-bearing

in temperature test
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Fig. 3 The temperature testing results of the rotor-

bearing system with un

iform preload (preload=1 000 N)
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Tab. 4 The measuring points temperature of the rotor-bearing system with uniform preload (speed=2 000 r/min)
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Tab.5 The measuring points temperature of the rotor-bearing system with uniform preload (speed=4 000 r/min)
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Tab. 6 The measuring points temperature of the rotor-bearing system with uniform preload (speed=6 000 r/min)
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Fig. 5 The radar map of the temperature rise
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Fig. 6 The temperature variation of the measuring

points temperature under non-uniform preload
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