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Stiffness effect of the lamination pressing force for laminated rotor
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ABSTRACT

A lot of rotating machines are being used in the industrial world and electric motor and generator take the most
part of it. When it comes to the electric motor and generator, we can not help thinking about the eddy current
because it brings a loss of electric and can be a imporfant reason of the heal generation, To atlenuate eddy
current, laminated silicon steel sheets are being used in general. Especially, laminated rotor is being used for
rotating part of the electric motor and generator and it decreases electrical loss and heat generation but we can be
faced with another problem. In general, most of the motor and generator can be normally operated under 3600rpm
because they are designed fo have the first critical speed more than that speed. But nowadays, they should be
operated more than the first critical speed as usual with the trend of high speed, large scale and high precision in
industrial world. The critical speed can be determined from the inertia and stiffness for the rotor and bearing of
rotating systems. The laminated rotor stiffness can be hardly determined because it can be derived a lot factors for
instance rotor material and shape, lamination material and shape, insulation material, lamination force and so on. In
this paper, the change of the natural frequency of the motor was examined with the change of the lamination force
as an experimental method.
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Table 1 Calculated natural frequencies

Calculated natural frequency

f% 1st 2nd 3rd 4th

155.1 276.0 4658 705.2

160.6 2841 479.3 726.8

10 168.9 298.0 500.7 761.7

15 176.2 312.2 520.8 794.7

20 1825 326.7 5398 825.1

30 1924 3559 576.0 8748

40 1994 383.6 612.1 9104

50 204.3 4079 650.3 9372
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Fig. 3 FFT plot (U: 5 tons. L: 10 tons)
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Fig. 4 FFT plot (U: 20 tons, L: 40 tons)
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Fig. 5 FFT plot (U: 60 tons, L: 80 tons)
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Fig. 6 FFT plot (U: 100 tons, L: 150 tons)
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Table 2 Measured natural frequencies

£ Measured natural frequency
to\| 15t |6% [A% 2nd |6 % |AA 3ra |6% |A%

5 |157.0} 3.0 | 1.9]2835] 4.8 3.0 1479.0{ 50 | 3.1
10 1166.5| 8.5 ] 5.3 1297.5{ 9.8 | 6.1 |518.0]14.3] 8.9
20 {169.0]10.0} 6.2 [308.5] 13.7 } 8.5 ]535.0| 18.7| 11.6
40 |177.0]15,6] 9.7 {338.0| 23.9|14.8]546.0{ 21.7 | 13.4
60 1184.0421.5113.31342.0]25.2|15.61548.0122.3| 13.8
80 |184.5]122.0]113.6351.0§28.3|17.5}552.0| 23.4 { 14.5
1001186.0] 23.5 ]14.5| 357,01 30.4 |18.8] 561.0| 25.9| 16.0
150188.0]25.6}15.8/367.0| 34.0§21.0|568.0|27.8 | 17.2
2001190.0127.6117.1]374.0] 36.3 }22.5]575.0129.7 | 18 4
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