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A method for identifying connection parameters of a static rotor system

YANG Mohan, CHEN Guo, YU Pingchao

(College of Civil Aviation, Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China)

Abstract; Aiming to identify the connection parameters of a rotor system, a method for identifying the connection
parameters was analyzed. The research object was a rotor tester with a diaphragm coupling. First, a finite element model
of the rotor system was established, with bearing stiffness, supporting position, and diaphragm coupling stiffness as the
identified parameters and then parameter sensitivity analysis was carried out. Second, based on a large number of
simulation samples, a support vector regression ( SVR) algorithm was used to construct a calculation surrogate model
between connection parameters and natural frequencies. Third, by using a non-dominated sorting genetic algorithm Il
(NSGA-TI ), a multi-objective function based on the multi-order natural frequencies and modal test data was established
to find Pareto optimal solution to the rotor connection parameters at the optimization intervals. Finally, multiple connection
parameters of the rotor system were successfully identified. Compared with the test results, natural frequency simulation
results of the modified dynamic model show that the accuracy of the first order reaches 97. 62% and the second order
reaches 99.70% .
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Fig. 1 Connection parameters identification flowchart
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Fig.3 Modal test
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Tab.1 Natural frequency and mode shape of modal test
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Fig.4 Rotor test device dynamics simplified model
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Tab.2 Finite element model parameters of rotor test device
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Tab. 3 Modal calculation results of initial finite element model
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Tab.4 Range of parameters to be corrected
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Tab.5 Support vector machine parameters
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Tab.6 First two order natural frequencies correction

results for short and long shaft

5 B REE/  WIRE PR BiEE BIERE
AR/ Hz Hz 2/ % fi/Hz %%/ %
o1 70.04 57.98 17.22 69.97 0.10
B 2 164.00  158.69 3.24  163.69 0.19
£ 1 30.32 28.69 5.38 31.32 3.30
B2 111.19  102.54 7.78  111.14 0.04
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Tab.7 Correlation between test and simulation mode

shapes for short and long shaft

4EH ik EIEHT MAC {H BIE G MAC {5
i 1 0.82 0.91
- 2 0.81 0.94
i 1 0.79 0.90
2 0.85 0.96
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Fig. 10 Pareto optimal solution for stiffness identification

of diaphragm coupling
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Tab.8 First two order natural frequencies correction

results for whole rotor tester

2 o WARE/ ®eE/ PR BIEE BIERE

o Hz Hz 2/ % fi/Hz  RE/ %

#% 1 30.98 33.49 8.10 31.71 2.36

ML 2 69.99 72.05 2.94 70.20 0.30
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Tab.9 Correlation between test and simulation mode

shapes for whole rotor tester
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