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STUDY ON CRITICAL ROTATIONAL SPEED OF
TURBOPUMP ROTORS (I ) TRANSFER MATRIX
METHOD FOR NON-HOMOGENEOUS SUPPORT ROTORS

He Hongqing Zhang Xiaolong ‘Shen Dakuan] Zhang Zhewen

(Coll. of Astronautics, Northwestern Polytechnical Univ. , Xi'an, 710072)

Abstract: If the complex stiffness of a support is non-homogeneous along circle . the stiffness
may be resolved into two main planes vertical each other. There is maximum or minimum stiffness
in the main planes. Simultaneously, the acting forces and displacements at vibration are also re-
solved into the main planes. The 8-steps transfer matrices are respectively built for shaft, support
and plate. Then, the calculated equations of critical rotational speed and amplitude can be deduced
according to the overall arrangement of rotors. Study specifies that the non-homogeneous rotor is
essential distinct from the homogenous one in the frequency spectrum and the critical rotational
speed of the former will increase twice. The vibration occurs first in direction of minimum stiffness
and the trace of rotor vibration is an ellipse.

Subject terms: Liquid propellant rocket engine. Turbine rotor. Rotor speed. Transfer matrix

method ™, Numerical simulation
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Rotor scheme being used in test and calculation
1) Electric generator of measuring rotation speed

2) DC electric motor 3) Rotation speed sensor

4) Axis
7) Plate

5) Support frame 6) Elasticity unit

8) Amplitude sensor 9) Steel track
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