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Experimental study on high-speed running of rolling

bearing-rotor system of turbo-pump
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Abstract; According to the specific structural characteristics of turbo pump rotor, the problems of
supporting, driving, bearing lubrication and cooling, vibration measurement, high speed rotor dynamic
balance, axial force loading and control of rolling bearing rotor system during high-speed operation test
were solved. Combined with the fault diagnosis technology of rotating machinery, the optimization methods
of high speed dynamic balancing efficiency, rotor supporting state and axial force loading sate have been
put forward, and the experimental verification has also been carried out. Finally, the high speed and sta-
ble operation of turbo pump rotor has been achieved. The results show that flexible coupling with rigid
connection should be used when turbine pump rotor runs at high speed. High-speed bearing of the turbo-
pump rotor requires high pressure and direct injection oil supply. By optimizing the balance efficiency,
the primary balance efficiency of the rotor under the influence of nonlinear vibration can be increased from
30% to 73.7%. In order to avoid loosening of the foundation during high speed, the outer ring of rolling
bearing should be installed with a tight fit during the test. The axial force should be uniformly loaded a-
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long the bearing circumference, and its magnitude should be determined according to the comprehensive

analysis of the specific bearing rotor system structure and the running state.

Keywords : turbo pump; rotor; rolling bearing; rotor dynamic balancing; axial force
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Fig. 1 Schematic diagram of the turbo-pump shafting
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Fig.2 Composition of the rotor dynamics test system
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Fig.3 Optimization process of balance efficiency
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Fig. 5 Schematic diagram of rotor system with
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Fig. 6 Displacement curve of rotor 1f vibration
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results
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