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Simulation Analysis of a Cantilever Power Turboshaft Rotor
with Fixed-point Rubbing Faults
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Abstract; Aiming at the cantilever structure characteristics of a turboshaft engine power turbine rotor, a rotor
blade-casing finite element model is established based on ANSYS, and the critical speed test experiment is
performed to verify the accuracy of the built model. In view of the possible vertex rubbing faults, the static gap
change between the blade tip and the casing due to the convex points of the casing is fitted with a quadratic
function. Based on the static gap function and piecewise linear rubbing force theory, a fixed-point rub-impact
model of power turbine rotor blades and the inner wall of the casing are established. Considering the imbalance as
well, a fixed-point rub-impact simulation is carried out. Research shows that in the case of unbalanced-fixed-
point rubbing fault, different from torsional vibration, the amplitude of bending vibration fundamental frequency
is mainly composed of unbalanced fault. The flexural vibration and torsional vibration spectrograms at the center
of the rotating shaft both produce frequency-doubled components. The frequency multiplication related to the

number of rubbings per week will increase significantly. It will also cause the torsional vibration multiplication
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component close to the natural frequency of the system to increase.

Keywords: power turbine; fixed point rubbing; cantilever branch; finite element
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