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Fig. 1 Finite element model of the single rotor test
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Table 1  Unbalance amounts added to the disk
A AT HiFE/ (gemm) AE/(°)
1 29. 4 45
2 39.3 180
3 45.0 135
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Fig.2 The iterative processes for identifying the different unbalance by optimization algorithms ( simulation)
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Table 2 Identification results of unbalance parameters by different optimization algorithms ( simulation)
REHi A THRAE/ (g-mm) MEE R 22/ % AEHIAHBL/ (°) MORZE/ %
Al GA SA FOA GA SA FOA GA SA FOA GA SA FOA
1 29.44 29.61 29.43 0.14 0.71 0.10 44.73 45. 81 45.11 -0.60 1.80 0.24
2 39. 60 39.57 39.39 0.76 0. 69 0.23 179. 66 180. 37 180. 09 -0.19 0.21 0.05
3 45.22 45.22 45.05 0. 49 0.49 0.11 134.76 134.78 135. 19 -0.18 -0.16 0.14
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Fig.3 A single rotor test
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Table 3 Parameters of the rotor test
ZH HfH ZH HfH
A B A/ mm 10 AL kg 0.5
Bl B /mm 500 173K 30 E 72/ mm 24
¥/ (kg-m ) 7810 ] B2/ mm 0.05
PPERIER/(N-m™?) 2.08 x10" &/ mm 20
THAR L 0.3 2R AR/ mm 10
FAEATE/mm 10 IF] B/ mm 0.01
BASME/mm 78 F&BE/mm 15
B REE/mm 15 iR TN e 32 SR A
F4 AR EBUNEER (25)
Table 4 Identification results of unbalance parameters by different optimization algorithms ( experiment)
N A FHFIEE/ (g mm) WRAE R 25/ % AFEARRL/ () FANL IR 2E/ %
] GA SA FOA GA SA FOA GA SA FOA GA SA FOA
1 27.02 27.16 28.03 -8.10 -7.62 -4.66 49.19 48.93 46. 82 9.31 8.73 4.04
2 41.99 41. 87 40. 15 6. 84 6.54 2.16 183.71 187.17 183. 32 2.06 3.98 1. 84
3 48.00 48.58 45.39 6.67 7.96 0.87 150.90  151.00  149.94 11.78 11.85 11.07
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Fig.4 The iterative processes for identifying the different unbalance by optimization algorithms ( experiment)
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Identification of rotor unbalance parameters

based on a fruit fly algorithm

LIU Liang YAO JianFei”®

GAO ShuCheng YANG Wei

ZHAO XueRu

(College of Mechanical and Electrical Engineering, Beijing University of Chemical Technology, Beijing 100029 , China)

Abstract: In order to identify the rotor unbalance parameters of a rotor, a finite element model of the rotor bearing

system was established. The objective function, derived from the difference between theoretical loads and the esti-

mated equivalent unbalance forces based on inverse problem theory, was optimized by using a fruit fly algorithm.

Parameters were identified when the objective function reached its minimum. The results of the fruit fly algorithm i-

dentification were compared with the results identified by the simulated annealing algorithm and the genetic optimi-

zation algorithm. The simulation and experimental results show that the fruit fly algorithm is a more accurate and ef-

ficient way for identifying unbalance parameters than the remaining other two algorithms.

Key words: rotor unbalance; parameter identification; inverse problem; fruit fly algorithm
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