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Rotordynamic design of Pulsed Generator
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ABSTRACT

The support bearing requires high DN to raise specific energy efficiency for the state of the art rotating machine with high
speed. Especially for the system has a big rotor(670 kgf) with high speed(about one million DNs) such as the pulsed generator,
the selection of the bearing and lubrication method are very important. So the study for the critical speed of hollow rotor as
well in accordance with high speed rotor and a full analysis are needed for rotor bearing system.

This paper describes the analysis for rotor bearing system of pulsed generator compared with experimental data. The bearing and

lubrication method are discussed as well with experimental data.
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Tablel Specifications of pulsed generator

Item Specification
- Inertial energy 3 M}
- Peak voltage / current 5 kV /50 kA
- Location of armature Rotating armature
- Rotating speed 7,500 rpm
- Rotor diameter / length 368 mm / 1,900 mm
- Rotor weight 760 kgf
- Bearing type Rolling bearing
- Diameter rotation speed 1,012,500 mm.rpm
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Table2 Comparison of Calculated critcal speeds of
hollow & normal shaft

d hollow Critical speeds (rpm)
T —
POkl | 1wt 2nd 3rd
Shaft 0 8,9486 | 21,6452 | 32,670.3
0.80 8,786.2 | 21,542.0 | 41,468.1
0.60 8,967.2 | 21,946.1 | 40,180.2
Hollow
0.50 8,979.6 | 21,9053 | 39,458.8
shaft
0.40 8,976.6 | 21,832.6 | 38,832.8
0.25 8,962.6 | 21,725.6 | 38,130.8
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Fig.1 Hollow shaft and electrodes
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Fig.2 Oil mist injection nozzle system
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Fig.3 Drawing of rotor-bearing system
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Fig.4 Modeling of rotor-bearing system
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Fig.5 Undamped critical speed map (no banding)
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Fig.6 Campbell diagram (no banding)
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Fig.10 Mode shape (2nd bending mode @17,376rpm)
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Fig.11 Unbalance response

Table 3 Calculated natural frequencies

808

Frequency| - Natural frequencies, Hz

Case Ist 2nd

Without banding 109.2 292.8

With banding 106.6 289.6

Difference 2.6 32
3. 44
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Fig. 12 Bump test of free-free rotor (with banding)
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Fig. 13 Bump test of installed rotor
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Fig. 14 FRF plot of free-free banded rotor

Frequency response function of installed rotor
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Fig. 15 FRF plot of installed banded rotor

Table 4 Comparison of calculated & measured natural
frequencies

Frequency Natural frequencies, Hz

Case Ist 2nd
Calculated freq. 106.6 289.6
Measured freq. 107.5 265.0
Error (%) 0.8 9.1
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