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Discrete dynamical model for the dual-rotor systemswith six supports
of the aero-engine

LU ZhenYong', HOU Lei*?, SUN ChuanZong' & CHEN YuShu!

! school of Astronautics, Harbin I nstitute of Technology, Harbin 150001, Ching;
2 chool of Energy Science and Engineering, Harbin Institute of Technology, Harbin 150001, China

A complex discrete dynamical model is built for aero-engine dual-rotor systems supported by six bearings, and two kinds of
simplified dynamical models were obtained by the structure dimensionality reduction method. By using the finite element method,
the accurate complex dynamical model was built, and the model was simplified to gain the four-disc dual-rotor model (Model B) and
the three-disc dual-rotor model (Model C) based on the center of mass concentration method. The critical whirling speed was
compared for the simplified model and the complex model to indicate that the correctness of the simplified method. The results show
that, for Model B, the 1th-3th relative error of critical speed were correspondingly less than 5%, 22%, 10%, to indicated that Model
B’ dynamical characteristics have a good agreement with the complex model’s. And in condition of the flexible supports (k<1x10°
N/m), the Model C and the complex model were compared corresponding to indicated that the 1th-3th relative error of critical speed
were al less than 15%, which meant that Model C' dynamical characteristics have a agreement with the complex model’s. At last,
the unbalance responses were given for the three models. The DOF (degrees of freedom) of the dual-rotor system were reduced by
this structure dimensionality reduction method with the decrease of the numbers of the discs, and it laid the foundation for the
theoretical analysis for the aero-engine dual-rotor system with the consideration of the faults, bearing nonlinear factors etc.

aero-engine dual-rotor system, dynamical model, center of mass concentration method, structure dimensionality reduction,
finite lement method
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