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Tab.3 Parameters of sliding bearings
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Tab.4 Dynamic characteristic coefficient of sliding bearing
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Fig. 9 Natural frequency and vibration mode of the crankshaft system under the prestress considering the oil film clearance
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Fig. 10 Comparison of natural frequencies of the crankshaft system
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Tab. 6 Resonance frequency range
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Order  Natural frequency f/Hz  frequency f,/Hz +5% range/Hz
1 63.57 24.77 23.53~26.01
2 90.20 49.53 47.06~52.02
3 90.20 74.3 70.59~78.26
4 148.92 99.07 94.13~104.03
5 148.93 123.83 117.66~130.04
6 183.5 148.6 141.17~156.03
7 183.5 173.37 164.72~182.06
8 264.18 198.13 188.25~208.07
9 — 2229 211.78~234.08
10 — 247.77 235.32~260.09
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Fig. 11 Campbell diagram of the prestress crankshaft system
without the oil film clearance
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Study on torsional vibration characteristics of compressor flexible rotors
considering contact clearance

HUANG Zhiqiang WANG Jie LITao LI Gang WANG Shuo MU Dequan
(School of Mechanical and Electrical Engineering, Southwest Petroleum University, Chengdu 610500, China)

Abstract: The torsional vibration of reciprocating compressor crankshaft system can cause major problems such as burnt
bearings and shaft fracture. In order to understand the torsional vibration response of the compressor rotor system, a torsional
vibration mechanics solution method for the flexible rotor system of the compressor considering the bushing-pin collision
clearance and the oil film clearance of the crankshaft-bearing was proposed, which provided a new idea and method to avoid
the natural frequency of the crankshaft system. Based on the multi-body dynamics and Hertz contact theory, the torsional
dynamic response of the crankshaft system with collision clearance was solved. The results show that the torsional vibration
amplitude of the 4th column crank pin is the largest, the torsional angular displacement amplitude is 0. 051°, and the dynamic
angular velocity peak value is 156. 026 rad/s. Based on this, the crankshaft-bearing oil film clearance was considered, the oil
film pressure of sliding bearings was calculated by the finite difference method and the over-relaxation iterative method, and
the dynamic characteristic coefficients of bearings were solved according to pressure perturbation method. The effects of the
bushing-pin collision clearance and the crankshaft-bearing oil film clearance on the dynamic response of the crankshaft system
were comprehensively considered in the modal analysis of the crankshaft system under preload. The resonance of the
crankshaft with and without oil film clearances was compared. The results show that the natural frequencies of the 3rd and 8th
orders of the crankshaft system decreases by 44. 64% and 21. 23%, and when considering the reduction of the resonant speed
point of the crankshaft with comprehensive clearance in the same speed range, the 2nd order critical speed is reduced by
38. 55%, and the probability of resonance increases.

Key words: Reciprocating compressor; Collision clearance; Oil film clearance; Rigid-flexible coupling; Crankshaft
torsional vibration; Resonance
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