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Fig.1 Structural diagram of the simulated low-pressure rotor
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Table 1 Calculation results of critical speeds and
abundant of critical speeds
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Fig.2 The first-stage vibration mode of the simulated

low-pressure rotor
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Fig.3 The second-stage vibration mode of the simulated

low-pressure rotor
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Fig.4 The third-stage vibration mode of the simulated

low-pressure rotor
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Fig.5 Diagram of the low-speed dynamic balance of components
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Fig.7 Installation and measurement diagram of the simulated low-pressure rotor on test rig
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Fig.8 Photograph of the simulated low-pressure rotor on test rig
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Table 3 Dynamic balance process of 13000r/min
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Fig.9 Curves of vibration acceleration versus speed measured by transducers of A,~A (before high-speed dynamic balance test)
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Fig.10 Comparison curves between vibration acceleration before and after high-speed dynamic balance
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Dynamic Balance Experiment Research on the Simulated Low-pressure Rotor
of Turboprop Engine

Fan Panpan, Zhuang Zhouzhu, Yuan Sheng

AECC Key Laboratory of Aero-engine Vibration Technology, AECC Hunan Aviation Powerplant Research Institute,
Zhuzhou 412002, China

Abstract: The working speed of the simulated low-pressure rotor of turboprop engine was lower than the bending
critical speed. This rotor can not reach the working speed due to vibration exceeding the limit,which was caused by
unbalance. Aiming at the problem above,the dynamic balance test research was studied in this paper. First of all,low
speed balance of the simulated low-pressure rotor was carried out on the dynamic balance machine, and then
combined with high-speed dynamic balance technology of flexible rotors,the high-speed dynamic balance test was
completed on the high-speed rotating test rig. Vibration is obviously reduced after the dynamic balance test, the
vibration characteristics of the rotor after dynamic balance is good. Balancing effect is ideal. The research will provide
effective method for vibration control of aero-engine rotors of same type at high speed, which is of great application
value.

Key Words: turboprop engine; simulated low-pressure rotor; dynamic balancing technology; rigid rotor; unbalance;
experiment research
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