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Abstract; The finite element model of multi-span rubbing rotor system has a large number of
degrees of freedom, which affects the efficiency of the numerical simulation seriously. To
overcome this problem and remain the accuracy of numerical simulation at the same time, a new
dimension-reduced incremental harmonic balance method combining the fixed interface component
mode synthesis method was presented. Firstly, the degree of freedom was reduced by the fixed
interface component mode synthesis method, and then the incremental harmonic balance method
was applied to obtain the stable state response of the dimension-reduced system, and at last the
response of the original rotor system can be obtained. The method can not only get the stable state
solution directly, but also be combined with the arc-length method to obtain the unstable state
response. The results show that a two-span rotor system can reach good accuracy and high
efficiency with few dominant modes.
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incremental harmonic balance method; arc-length method

e AU F28 e o 1) 2 1 24T =R 22, n J
1 AL TR AR X S RS T BUE D B
REZ. HErx e ML sl 122500 R i 2L

WSR3 M J7 ¥ 3 A5 1 I F- 45 7% ( harmonic
HB )" #§ & A % 75 ( describing
function, DF )" 43 I oF 5 % (incremental

balance,

7 BRI PR B A FE I E AR
% :Runge — Kutta 755" Newmark — 8 J7 145! .
FEr HrAR ] 4R 3R] @RS, 30 388 43 A7 7 vk 1)
FE L LI S B i AR 22| [l i 5 b fig
B R G R & R, B, W

Y B 2014 -05 15

harmonic balance, IHB) 4.

IO I 772, i Lau Al Cheung 45 fix 5
PP O EEASAAT LA BT 55 AR 4 v ) B 8
BB o AR L (] R, I B 2T 425 ) 53 12 i Whe 8
W EE ST 7T o A L P 0] AR 2 ) 30 i 7 7 A 2

ESTIH. R IEAR L5 2 L% 4 % BI55 H (N120403007 ) 5 E K & ST & R -055 B (2011CB706504 ) .

TEBE A PR (1979 -) 0 LB B RIE R

BB be 1.

AR MHHE (1930 - ) 55 WIS N, AR AU RS2 0%, 1L A S0,

AcroPDF - A Quality PDF Writer and PDF Converter to create PDF files. To remove the line, buy a license.


http://www.acropdf.com

992 AAXFFR( B AFFIR)

Tk RNZTT 1 BEAE 23 M Al Lk 9% 30 1) J& 39 g
JO7 AU S 0 o 7 ) A A R A )L, HATE 22
TERE T8l 3 2 Wi 97 23 A 55 05 AT 2 1) 2 A 0
FH[6_7].

AR B e e LA AL BT 2215 e 145 4.
BlEth T2 T REG W E S, 3 122 s
I BEAR 22, G 3 B SR 0 il i R A T
M 87 3 AT, BAv 18 B I S5 TR, Dy 1 R T HCAR,
BARBR A P E IR Ok 2 H i R
FARA IR, AR SCEF X 22 16 B B 7 AR GE Y
JRT AR A R [ E S RS 25 Ak S Y
M BIE AR & P2 T — o 0 e 2 1
BV IR RS 5% 1 R G Ui Rk 1T
BOTE A B RIRCE.

1 RS R ST 5 1k

Bl 1 258l PR BB IT 2 A, I 1 BT
7. BLEATTRY ) SCAR KR R S T R AL RS (S
S5 AR T A e AR T | T 22 W il ) A8 | ) 4
BhBery AR A

(x4 Y4 0,4

O Xz YV 0)'8 HXB:IT'(I)

E1 HERARTEE
Fig. 1 The finite element model of the shaft segment
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Fig.2 Model of the two span rotor system
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Table 1 Shaft segment dimension of the two span rotor system

B3 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
L/mm 80 80 290 100 200 240 150 180 160 180 130 100 80 75 75
D/mm 140 180 210 220 235 250 250 300 240 235 230 190 160 140 140

B 6 17 18 19 20 21 22 23 24 25 26 27 28 29
L/mm 75 75 62 360 90 390 300 500 300 700 80 360 62 100
D/mm 225 225 270 300 360 420 450 460 450 440 380 310 270 225
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rubbing stiffness
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