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Analysis of Radial Dynam ic Character istics of M agnetic
Bear ng Systan by Excitation Test
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Abstract: Dynanic characteristics of turbinemagnetic bearing systan by excitation test are
studied in this paper” The'method can be useful for prediction of critical gpeeds stiffness and
danping of the systam, before it goes into operation On theother hand, excitation test show s that
adjustment of control paran eters has less influence on me critical eeds
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Fig 1 Schematic ilustration of mechanical structure
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Table 1\ Quality'and manent of nertia of each equivalent disc
/kg /% 10 ®(kg- m?) /% 10 ®(kg- m?) /% 10°(N- m?)
1 0.0411 0. 1328 0. 03945 —_—

3 0.0283 1. 5403 0. 2469 0. 4036

5 0. 6098 697. 28 423.73 2.1388

7 0. 0567 4. 402 0. 6847 2.1388

9 0.0731 7.082 1.7978 4.1723

11 1. 0370 540. 36 489. 58 19. 585

13 0. 4316 232.13 127.93 52.871

15 0. 5566 252. 49 96. 013 120. 233

17 1. 6224 3905. 67 1893. 41 4622. 19

19 0. 3828 157.59 61. 896 120. 19

21 0. 2478 57. 709 14. 432 52.871

23 0.1754 29. 829 1.938 19. 585

25 0. 2812 58. 222 54. 892 4.1723

27 0. 6506 1022. 98 646. 49 2.1388

29 0.0183 0. 953 0. 3353 2.1388

31 0. 0838 0.0733 0. 0166 0. 2229
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Ta= 1.9823x 10 °s 0 '100000-r/min ,
, M atlab ,
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Fig 4 Complex modesof vibration in natural frequencys
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Fig 5 Schanatic illutration of exciting vibration experiment systen
2 ( kdr)
Table 2 Variouscontrol parameters (VaryingKa)
kar= 4. 9423% 10-4
Ta= 1.4317x 10°2
‘ o ker= 1.3976
ker= 8.7862x-10 * kor=-2.3519 kiz= 10. 6383
Ta=\1. 6726x\10 *(9 kir= 35. 461 kaz= 0. 0022

ka= 00016
Td= 2/1544x 10 ®(9

Ta= 4.5633% 10 °(9

3 ( kpr)
Table 3 Variouscontrol parameters (Varying kpr)
kpz= 1. 3976
kor= 2. 3519 kir= 35. 461
kiz= 10. 6383
kor= 2.8810 kar= 0. 0016
kor= 3. 6250 Ta= 2.1544x 10 5(9 k= 0. 0022
= . = . X
r “ T &= 4.5633% 10° 5(9)
4’ ( kdr)

Table 4 Variousradial control parameters (Varying kar)

kpr Kir Kar Tdr/S
2.6739 35. 461 5.49x 10 4 1. 466x 10 °
2.6739 35. 461 0. 0011 1.8103x 10 °
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Table 5 Variousradial control parameters (Varying kpr)

Kor

Kir

Kar

Tdr/S

2.3519
2.6739
3.0

35. 461
35. 461
35. 461

0.0011
0.0011
0.0011

1.8103x 10 °
1.8103x 10 °
1.8103x 10 °

1#
1#

8(a) (b)
52

1#
1#
9@ (b)
53
(1) 6000 r/min ,

(2) 35000 r/min

(1)

(2 6000 r/min
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