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The UltrafCentl’ifuge Rotordynamics

An Sung Lee’, Young Cheol Kim", and Jong Kwon Park™

ABSTRACT
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Fig.1 A schematic of the ultra—centrifuge
rotor bearing system.

Table 1 The rotor inertia, material property,
and bearing stiffness.

Centrifuge | Material |Bearing Stiffness
Rotor Inertia | Property | (KeuoKopN/m)

m=4.55kg E=2.0%10"“N/m In Board|Out Board

1,=0.01027kg'm’
1:=0.01321kg'm’

p=783%kg/m’  |326x10"| 5.83% 10"

Y

Fig.2 Coordinate system of a shaft element.
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Fig. 3 Whirl natural frequencies as a function
of rotating speed.
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Fig. 4 Forward whirl natural frequencies
at elevated speeds.
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(a) 1st critical mode at 210.98 RPM

(b) 2nd critical mode at 2,518.8 RPFM

————

(c) 3rd critical mode at 42,292 RFM

Fig. 5 Undamped mode shapes at the three criticals.
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Table 2 Critical speeds and whirl natural frequencies
of the system.
unit

. tpm

Damped(%) | X

e 210.99

- '»--:---i-'lst: 2098 | o eoxioh| 2122
L 25188
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ey 42,927

_..§1~;m 2926 |5 0| 4354

Whirl 3;{1 62,234 62234 | 62239

Freq. at —
80,000rpm j4th | 116525 | 116410 | 119,050
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Fig. 6 Response of the rotor with ISO G6.3 unbalance
as a function of rotating speed
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Fig. 7 Unbalance responses at the three criticals
along the axial dimension of the system
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