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Analysis on shafting vibration of pump unit based on
shafting stiffness calculation
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power Investment Niulan River to Dianchi Lake Water Diversion Project Co. Ltd. , Kunming, Yunnan 650051, China)

Abstract: In order to investigate the coupling mechanism between shafting vibration and support stiff-
ness in a pumping unit, a computational principle and method are proposed to calculate the support
stiffness of a vertical water pump unit based on a lumped parameter model. The orbit equations of cen-
troid of both motor rotor and pump impeller are established, and the coupling of stiffness terms in the
equations are decoupled by means of rotor-to-impeller run-out ratio, then the additional external forces
are simplified further when the pump unit starts to operate in the air, finally analytical expressions of
the orbit equations of centroid of the motor rotor and pump impeller are obtained. The motor rotor and
pump impeller run-outs are obtained indirectly from shafting run-out measurement data when two pump
units start to operate in the air by fitting the shafting run-out shape with a polynomial, and the external

forces on the motor rotor are exiracted, additionally, related problems in the calculation procedure are
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explained in detail. Finally, the bearing stiffness of two units are calculated and compared with each

other. It is shown that the support stiffness of the pump unit with large run-out is smaller than the

pump with normal run-out. The factors influencing stiffness can be identified from many factors that in-

duce pump unit vibration by using the method proposed, in consequence, the pump units with more

violent vibration in a pumping station can be screened and analyzed. Naturally, the method developed

is significant in engineering application.

Key words: water pump units; shafting vibration stiffness calculation ; trajectory equation
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Fig.1 Schematic of shafting structure of vertical pump unit
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Tab.2 Summary of calculated stiffness N/m
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