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Optimization algorithm and experiment of a two-disk rotor system
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Abstract; In order to analyze the performance difference of several optimization algo-
rithms, a model of two-disk rotor system with typical 1-0-1 support scheme was established
and the dynamic characteristics were analysed by finite element analysis technology. On this
basis, the two-disk rotor system model was integrated to the multidisciplinary design optimi-
zation software ISIGHT. The positions of the two disks were selected as the optimization
variables, the first order critical speed with the variation range of 10% was set as the con-
straint, and the optimization objective was to minimize the amplitudes of the two disks cross-
ing the first order critical speed with several different algorithms including evolutionary opti-
mization (EVOL), multi-island genetic algorithm (MIGA), neighborhood cultivation genetic
algorithm (NCGA), non-dominated sorting genetic algorithm [| (NSGA-]] ) and Pointer.
The transient experiment was carried out on a high-speed flexible rotor mockup. Experimen-
tal results indicated that NSGA-[I made the two disks’ amplitudes decreased 76.94% and
67.42% respectively with the calculation of 240 points. It can be concluded that NSGA-]]

was the best optimization algorithm for the rotor system of this type.
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Fig. 1 Dynamic model of two-disk rotor system

FFAT BRIC 73 B i AF ANSYS 3 57 B8 00U
¥ RGN IRITELRL X UL 7 R Ge A7 Im
SRS 25 20 T B 7 e 5% 18 1) Campbell 4] 41
2 s A3 1 Byl A4 3 ny =2925. 457 r/min.

Wik 25 8l 1 2 0 A GIS AR I 18] b3 & 20 ) &
i 5 R 52 AT T i P 18] 72 A 2 A 45 4 114 3l g 2 i

1152.0

921.6

691.2 F

Frequency/Hz

460.8 F

2304+

-

0 7257.46 1451492 21972.38 29229.84 36487.30
Spin speed/(r/min)

Bl 2 MEE T F 5 Campbell E

Fig. 2 Campbell diagram of the two-disk rotor system



1

B A DR T R AR L SR 67

L — O dEN S B A AR T R S Y
KR RGEHE e D 558 1R
APy 25.5g « mm, /& 195°, 56 3 2
WAV 5 17 g « mm, /2 577, 3 s
£ 3801/ (min « s) o i FE A2 A1 25 {6 ik 2 R
STEPOR GRS R A ) BT R AR R
SPIFRIE A At TE O~4 s I [A] BE N, Ar 0. 01 s;
4~6s B BEN A h 0. 005 s55~6 s BF ] BE 14 » At
7 0. 003s36~9 s B[] Bt P 5 Az 2H0. 0001 s, 47 %
A N A3 AT A5 R AN 3. 1& 4 .

0.18

Time/s

B3 Bk 1 AR B il £k
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Fig. 4 Transient response curve of disk 2
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Table 1 Results of optimization
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