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Effect of tolerance clearance on low-speed
dynamic balance of turbopump rotor

JIN Lu, LI Aimin, CHEN Hui, LI Huimin, HAN Fei
(Xi’an Aerospace Propulsion Institute, Xi’an 710100, China)

Abstract: Low-speed dynamic balance of rigid rotor is a very important link in the process of
turbopump assemble. Residual imbalance is one of the key influence factor of rotor vibration, as well as
an important factor affecting the reliability of turbopump. During the development of turbopump in a
certain engine, the amount of imbalance after hot test was 10~20 times higher than that appeared in
assemble process. The theoretical model of the turbopump rotor was established to determine the effect
of the tolerance clearance on dynamic balance. The influence of mass eccentricity and tolerance
clearance on the residual imbalance was studied. Those components whose assemble accuracy and
balance need to be independently strengthened were determined by comparing the influence level. The
dynamic balance experiments were done several times for validation of the theoretical model.
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Fig. 2 Schematic diagram for dynamic balance

dimension of a turbopump rotor
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Fig. 4 Influenced of unit eccentricity of shafting Fig. 5 Influence of tolerance clearance of shafting
components on whole imbalance components on whole imbalance
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Tab. 1 Measured values of bounce amplitude at key position and residual imbalance
/
1/mm 2/mm 3/mm 4/mm 5/mm 6/mm
M (pm-kg)]
1 0.02 0.03 0.02 0.03 0.03 0.07 1.84
2 0.03 0.02 0.02 0.03 0.03 0.07 4.6
3 0.02 0.02 0.03 0.02 0.03 0.07 15.88
4 0.03 0.02 0.02 0.03 0.04 0.08 13.68
5 0.02 0.02 0.02 0.03 0.03 0.08 15.39




R e N e e = e e e e e e = e e ) — )

( 17 )
,2015, 19-23.
1 2. 1. :
2002, 28(6): 15-18.
WANG Kui. Study on control methool of turbopump roter
) s dynamic balance[J]. Journal of rocket propulsion. 2002, 28
(6): 15-18.
14.04 M pm-kg 1573 M pm-kg 53] ’ ’
[J]. ,2007, 33(1): 32-35.
° HUANG Zhiyong, LI Changhuan, HUANG Hong. The
effect of high operating condition turbopump shafting
5 status on reliability[J]. Journal of rocket propulsion, 2007,
33(1): 32-35.
[4] s , . /
[J1. , 2016, 42(4): 26-34.

DOU Wei, YE Zhiming, YAN Yulong. Effect of tolerance
clearance between turbine rotor and impeller in
liquid-propellant rocket engine on stability[J]. Journal of
© rocket propulsion, 2016, 42(4): 26-34.
[5] ,
° [J]. ,2011,30(6): 158-161.
[6] GB/T9239.1-2006.
[S].

(1] : [M].



