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Table 1  Practical vibration measuring values of motor

shaft extension Shaft unextension

vibration value/mm/s

horizontal vertical horizontal vertical
total vibration value 7.31 7.08 6.98 6.73
50Hz vibration value  6.97 6.61 6.76 6.58
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Table 2 Numerical solution of critical speed

Particle allotment resonant frequency/Hz

Critical speed/rpm Load amplification factor

1 64.65
10 51.50
60 52.36
90 51.82

3820.21 2.61
3035.32 29.89
3158.64 13.53

3200. 55 13.21
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Table 3 Comparison of Vibration velocity between measurement value and calculation

point 1 3 4 5
Calculated value 5.29 7.58 4.03 1.11 0.51
measured value 4.80 6.97 3.71 1.03 0.48
error/ % 9.3 8.0 7.9 7.2 5.9
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Table 4  Practical vibration measuring values of the improved motor

shaft extension

vibration value/mm/'s

Shaft unextension

horizontal vertical horizontal vertical
total vibration value 1.61 1.88 1.68 1.73
50Hz vibration value 1.47 1.56 1.49 1.54
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ANALYSIS AND IMPROVEMENT OF MOTOR VIBRATION
MODELING OF CENTRIFUGAL COMPRESSOR

Chen Hongwei' Wang Rongjie
(Dept of Mechanical and Electrical Engineering, Longyan University, Fujian 364012, China)

Abstract This paper studied the practical fault of motor vibration of a centrifugal compressor in one factory of
Longyan. The analysis of the mechanism showed that the main factors affecting motor vibration were classified into
mechanical , electrical and installation. Vibration signals were mostly periodic, quasi — periodic signals, or sta-
tionary random signals, and the fault feature frequency was related to the speed of the rotor, equal to the rotor ro-
tating frequency and frequency doubling or frequency demultiplication. Based on the vibration differential equa-
tion, a mathematical calculation model of critical speed of motor vibration was established, and the analysis
showed that motor vibration fault was due to the close of work speed to critical speed. By decreasing the shaft di-

ameter, the first order critical speed become lowly, and the motor vibration fault had been eliminated.

Key words centrifugal compressor, motor, vibration, model, critical speed
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