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ABSTRACT

The determination of unknown parameters in rotating machinery is a difficult task and optimization -echniques
represent an alternative technique for parameter identification. The Simulated Annealing(SA) ani Genetic
Algorithm(GA) are powerful global optimization algorithm. This paper proposes new hybrid algoritim which
combined GA with SA and local search algorithm for the purpose of parameter identification. Numerical examples
are also presented to verify the efficiency of proposed algorithm. And, this paper presents the general m: :thodology
based on hybrid algorithm to identify unknown bearing parameters of flexible rotors using measured unbalance
responses. Numerical examples are used to ilustrate the methodology used, which is then validated experimentally.
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2.1 EGA(Enhanced Genetic Algorithm)
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Fig. 1 Flowchart of hybrid search algorithm
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Table 1 Comparison EGA with ASA to test function

ASA EGA
F(L:’Q”C' Value Fucr;ﬁ' Value
func. 1{ 1338 ~19.09172{ 1376 -19.09172
func. 2 1327 |-186.73091| 1539 -186.73090
func. 3| 1376 -1.95848| 1283 —-1.95648
func. 4| 1396 -0.11631] 1765 0.0000
func. 5| 1347 0.07034| 1737 10.0000 (64%)

Fig. 2 Test function 5 (Rastrigin function)

Table 2 Comparison EGA with hybrid algorithm

( Gen. | Cross | Pop.
% .
No Ratio | No. Success{%)| func. call
0 7% 8400
%0 70 6000
39 60 60 74 3600
FeA 20 64 2400
only 15 &3 "800
100 74 3000
15 | 60 | 8 62 2400
40 52 1200
20 | %0 97 3200
i E €0 97 2600
Hybrid
50 94 2300
(EGA+ 60
10 60 98 2300
ASA)
0 96 2300
5 | 8 98 7300
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Fig. 3 Test model for numerical simulation

Table 4 Simulation results for test model

func.

Kxx Kyy cail

Cxx | Cyy | Us | F(x)

.l
Refer. | 5e7 | 767 | 563 | 7e3

value 2e-4

GA | 2.254e7 |6.196e7 | 1.986e4 |1.396e4|1.96e-4|1.053e1| 2401

SA 144987 T7e7 14.998e3{6.99e3 | 2e-4 {2.28e-3| 5460
Final-|: 5e7 7677|563 763 7| 2e-4 {4.3¢-12 6178
AZdog dAdgd, &9 AZHE 10mm, 2ol 5%60mmo

o} Bulojgoz ARAHAr dEd B FHR daM o
P&x A AZo} AniEtA Hof vl FPsHA FPF
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Objective function : Minimize

F(z) = }f}]IU"‘(Q)— Uiz (@)1

Design variables : k,, &, ¢, ¢ Uy

Constraints :
10%<k,, k<107

s Vyy—

10°<e¢_, c, <10

> gy —

107 "< u;< 1073

="

&
ball bearing ball bearing
6200 6200

Fig. 4 Test rig
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Table 5 Identification results for te:t rig

K | Kyy | Cxx | Cyy | Us | Fix) 212“'
GA | 1.91e4 [2.14e5] 1.11 [7.69e2|9.2e-5|.5e~3| 2408
SA | 9.43e5

1.75e5[1.67e38.22¢2|9.9e-5]:.3e-3
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