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Construction method of dynamical reduced order model of uncertain rotor
systems and identification of model dispersion parameters

ZHANG Yibin', LIU Baoguo'”, LIU Yanxu', LI Jingweizhi'
(1. School of Electrical Mechanical Engineering, Henan University of Technology, Zhengzhou 450001, China;
2. Henan Key Laboratory for Super Abrasive Grinding Equipment, Zhengzhou 450001, China)

Abstract: High dimensional and complex nonlinear systems widely exist in practical engineering rotor systems such as aviation, aerospace
and shipbuilding. In the key research fields such as aviation engine rotor systems and gas turbine rotor systems, these high-dimensional
complex systems are often difficult to directly process data and analyze statistics. A method of construction of dynamical reduced order model
of uncertain rotor systems and identification of model dispersion parameters was proposed to address the problem of high model dimensions in
uncertain rotor systems. Firstly, based on the deterministic dynamic model and the static matrix reduction method, the deterministic dynamic
reduction model was further improved. Then, based on random matrix theory and non-parametric dynamic modeling methods, an uncertain
dynamic reduction model was proposed. Finally, the divergent parameters of the uncertain dynamic model were identified using the first-order
critical speed, vibration mode, and experimental data of the system deterministic model. The identification results of divergence parameters
were experimentally verified on a rotor experimental platform. The research results indicate that the difference between the experimental
results and the mean vibration response after reducing the order is small, and the difference between the experimental results and the
uncertain dynamic model is not more than 10% , indicating that the theoretical model used has high accuracy and reliability in describing the
behavior of the rotor system. This model can provide a reference for further research on the uncertain rotor system of the model.
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Table 1  Parameters of the rotor test bench

BH/ B B
LA +/m 0.005
R B/ (< 10" N/m?) 2.060
KT 1/m 0.408
AL m,/ kg 0.500,0.670,0. 340
B ER d/m 0.390,0.390,0. 020
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X mﬁg ;};ﬁgﬁ E]% 0.058/0. 193/0.278/0. 343
Disc2 Ak A1 _4
Fhit m. ke 3.59 x 10
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