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Abstract Turbine pump is a key component of liquid rocket engine, with harsh working environment
and high failure rate. Especially, the rotor system with complex high temperature and high pressure fuel
impact is highly prone to unbalance, misalignment and blade drop block failures. It is urgent to explore
the common fault mechanism of turbopump rotor, clarify the fault characteristics and establish the identi-

fication system of typical failures. In this paper, by analyzing the failure force model, the dynamics mod-
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els considering the rotor unbalance, misalignment and blade dropout are established respectively, to de-

termine the vibration characteristics of the turbine pump rotor and clarify the rotor time domain and fre-

quency domain signals as well as the axial trajectory. Further, a typical fault simulation and identification

system of turbine pump based on Matlab GUI platform is built and the test data are processed. The re-

search shows that the time domain waveform of the unbalanced fault is a sine curve with 1 frequency dom-

inance and elliptical axis trajectory; the time domain waveform of the misalignment fault is composed of

two different sets of sine curves with 2 frequency dominance and "inner 8" shaped axis trajectory; the

time domain waveform of the blade block drop has abrupt changes with 1 frequency dominance, and the

axis trajectory is stable before the block drop occurs but more chaotic after the block drop occurs. The a-

bove research results show that the signal frequency domain characteristics are crucial to fault identifica-

tion. Supplemented by time domain characteristics, three typical faults can be accurately identified, and

the system can provide technical support for the fault identification design of turbine pump rotor.
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Fig.1 Model of simulating turbine pump rotor
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Fig.3 Time domain waveform of unbalanced fault
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