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Optimization of rotor-bearing system with nonlinear dynamics

considering internal- clearance
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Abstract; Inview 0f existing problems in optimization of a rotor-bearing system with
dynamic performance constraints, the following improvements were made. Firstly, influence
of clearance was considered in the optimization model. Secondly, a hybrid algorithm based on
evolutionary algorithm/line search method was proposed. In the proposed algorithm, there
were two optimization processes, global searching process using evolutionary algorithm to
obtain an optimal solution and local searching starting with the optimal solution by line
search method. Numerical results show that: the clearance has great influence on optimiza-
tion results. The proposed algorithm overcomes the difficulty in choosing initial value for

line search method, with higher success rate under the same calculation accuracy.

Key words: nonlinear dynamics; bearing clearance; rotor optimization;

evolutionary algorithm; line search

LU A ML B R-Fe T RGN T 56 0P — 28 BB BR IF Bt i) AR 4k 3 J) 24 iloR-B6 T R G

W fm H#8:2010-09-04; 1T BHA:2010-12-05
ESWMB HE T — R 7RSI H (PPT-115-189) 5 H % A SREHE R 4 (50975033)
EB A WA 1981 —), BB ML TN 11 2E 3 38 S R -5 T30 01 200 B 5 004k Ak e A A J& 4 AL B+ F 5.



5509

B A5 < 2 DA R Ui B 1) JE LR 3l J SR T R e 2155

A TR L, BERAE Wl /2 8l A PERE EE SR S 0T
fdi i 1 R GE 0 B i S T BB /DN X SE g ) 2 MR A
5 2 G0 I A5 b K 75 i S BOTE R RO B T
(it AR Tl 7R 22 e (o Tl R 0 5 T R Al e B

A KR 5 F 583 1 1 A 9 BF 52 RT3 )
Z P ibeg 80 AR 3 Ak I i T A S Al
AR A ASE RS i b R o3 A R 32 AT UL g ) o
SrHTRERL H N Bh 0y 2 4y AT AL RS AE B ) 2
LR v L 28 2 T i R R D B B i i
We 0 AR R 5 (H 3 B ) 2 3 ) 2 BT ALE TE vk
T3R5 1 R Gl Tt R b R o B2 R
SRR Sl 1 DO RE R A i 1 il 0 I R R i R
45 Il L 0 T SR, R A 1 WA R —
NPT A T 3) 27 53 B A5 20 v W B {2 I )
BRIE, I 2B A Y. Rt H R RS T R G
BT R F 56 T 480 8 ) 2 A3 B s A e

R 1 R AL B 0F 58 N A T E AR
A EL AL T3 P AS I T

DAL T3 1 fie 5 00 W 58 LA AR O 152172
i, DU AY BT O 0 A B bR, 29 R SR 1 R AR e
U Shiau 7 DUR BT & DL RGEA T
A e 107 I S5 3 A 29 R LU B R /N A
PeAL B AR XS 5 7 2R g, Bk 0F 58 6 Btk i Wi
JEEABE Ry AN i e ST A 28 A B e T 2L il
HR I I BE 32 5 SR, A 1 5% R KL 2000 4R
Lee Fl Choi™™ LAl () i & A 6 Ak B 5, 87148 5
5 Al 1) A AR A L 15 02 T R ) 2 B 7 Tl R T
B3, 0 S0 5 I8 T B e R 28 e A2 A A b 7R NI
B, DU 7 73 i FR G0 I S 3l 20 R 2R AF. R
WA~ B k% B3 H I T % Caugmented Lagrangian
method, i Fx ALMD 47K fif » 1% F 52 2= 4 AT
A2 BAT AR AR AR BER T B o5 K kil

B A4 .

PEALTr 205 s J2 AR LR R Oy T
NG A R SN UL A e S LD K A7 S
AR REIY R AE ) ARG ) & R 1 (B BETE IS
) oy B SR AR R T 5 T R U O A 2
O3 SR AR E T3 w0 J8 SR TR AR R 7 1 T R R
PR AR AR T 00 A K SRR T
U AR AN R ) 200 i e+ A A 400 46 A ek 30 0C A
TEBLR A REARIE S IR s T H i iE B = W g
{1 1 E 200 & (L 1) 7 2k

AR SCAESCHRL6 ] TARSE R L, 72 0 AL R AISR
fift 7 ¥ I 7 THD A e A < AR AR R T T L o Bl R i
B A O e AR AR L 2 R i R T X i B 3 4 2
FAAE B 5 765K A D5 175 10 AR SC4 H — Fh 3
Tk /R R IR Ak (R P GA/ALM
B et 7 oy A A B B 2R — A B BEA
AL AL B B >R 18 A 5 3k Clmies A% 5 3250 3o 1)
AT DA TR ARE — G AR M AL B30 3 1Y 42
F IR BETTARAT — AUy (DU 5 5 — A B BN
3PS BRSO AL B BE K T AL TR AR AR Y
DA AR AR S 38 7 1 s B HVofe 148 22 19 %0 46 At 7
FEAT R TR AR AR ICRE v iR 1 A 4l £ g
IR HH B T B i 2 WSt 1R 15 A 1 1)
i ik A RE AR TRk W Bl TR

I HR-#%TFREMRLEE
HFRE
L1 SR-BF RGE R R TR

ZAGAALBG] A SCARL6 1. R G414
B 1R B 152 PIAS TR SR 89 SOK 78— 5E 1Y
Il S Y BT PN 3 B O e 14 B el v A 22 A L
T e A RN 190 455 1) 2258 0 93 18 A B A

Wa AR E B2
: N N
1
i
....... P I N [ - x
0
0358l m N

K1 BoR-5 5 RS A T

Fig. 1 Structure sketch of rotor-bearing system
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