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Effect of lamination pressing force for stiffness variation of a laminated rotor
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ABSTRACT

Rotating machines are widely used in industrial world and especially motor and generator take up much part of it. As for

this kind of motor and generator, electrical loss due to eddy current is the very important factor and that is also a primary factor

causes heat generation. To solve this kind of problem like the above, insulated laminating silicon steel sheet is used to prevent

eddy current effect. Laminated rotor is widely used as rotating shaft of motor and generator. Due to that, electrical loss and

heat problem can be solved but designer meets another problem. In general, most of the motor and generator can be normally

operated under 3,600 rpm because they are designed to 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, Jamination 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 and design criteria will be presented for motor & generator designer, who can apply the result of

numerical analysis with equivalent diameter scheme with ease.
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Table 1 Calculated natural frequencies

Calculated natural frequencies( fn,Hz)
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5 160.6 2841 4793
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15 176.2 3122 5208
20 182.5 326.7 539.8
30 192.4 355.9 576.0
40 199.4 383.6 612.1
50 204.3 4079 650.3
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Table 2 Measured natural frequencies
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S5 6.33ES
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357.0 30.4 18.8
367.0 34.0 21.0

374.0 36.3 22.5

479.0 5.0 3.1
518.0 14.3 8.9
535.0 18.711.6
546.0 21.713.4
5480 22.313.8
5520 23.414.5
561.0 25.916.0
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