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200kWH 15,000 rpm 3% 45719 A= A=A
Rotating Shaft Vibration Analysis of 200 kW, 15,000 rpm 3 Phase Induction Motor
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ABSTRACT

The purpose of this study is to design 200kW, 15,000rpm 3 phase induction motor. This research deals with
natural frequency and mode shape of rotating shaft of 3 phase induction motor with bearing stiffness by finite

element analysis. We present natural frequency characteristic variation of rotating shaft according to change bearing

stiffness. Also we are verified stability of rotating shaft from backward and forward critical speed by campbelil

diagram.
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Table 1 Natural frequency of model I

Model 1 Mode | Natural frequency[Hz]
. 1st 1,375.0
Shaft 9nd 2178.0
Boundary Condition! 3rd 36045
(Free - Free) 4th 5.782.2

Table 2 Natural frequency of model IT

Model 1I Mode | Natural frequency[Hz]
Shaft 1st 1,308.3
Rotor Core
Rofr 2ar | 2nd 2,054.8
Spindie Bearing
Boundary Condition| 3rd 3.346.0
(Free - Free) | 4 5,349.8

Table 3 Natural frequency of model 11

Model III Mode | Natural frequencyl[Hz]
Shaft 1st 638.07
Rotor Core
Rofor Sar 9nd 1,236.5
Spindle Bearing
Boundary Condition| °rd 1,643.0
(Bearing — Bearing)| 4in 2,157.4
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Table 4 Critical speed of rotating shaft

Mode Critical speed(rpm)
backward whirling 38117.1
forward whirling 38449.4
backward whirling 71651.0
forward whirling » 76963.2
backward whirling 95354.5
forward whirling 102218.7
backward whirling 123616.1
forward whirling 136445.4
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