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Interference and suppression of tip-timing signal of engine
turbine rotor blade
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(1. School of Mechanical Engineering, Xi’an Jiaotong University, Xi’an 710049, China;
2. Sichuan Gas Turbine Establishment, Aero Engine Corporation of China, Chengdu 610500, China)

Abstract: The non-contact measurement principle of rotor blade tip timing and the working
characteristics of optical fiber timing sensor were introduced. The optical fiber sensor with cooling was
applied to the vibration test of engine turbine rotor blade to obtain the blade tip timing pulse signal under
high temperature and high rotational speed. The results showed that when the rotational speed was greater
than 12 513 r/min (working temperature at the blade testing position was 1326 K), the pulse signal had
serious interference, and the system cannot trigger the threshold and record the time of arrival. The causes
of interference signal were analyzed, and the solutions of filtering and blue light emission to reduce signal
interference were provided. The non-contact vibration test of engine turbine rotor blade was carried out to
verify the proposed method. The results showed that the red light radiation can be suppressed only by
filtering, and the signal interference above 12 513 r/min was improved, but the interference still existed
when the rotational speed exceeded 12 605 r/min (working temperature at blade testing position was
1375 K); the combination of blue light emission and filtering can effectively solve the interference
problem under high temperature and high rotational speed. Below 12 702 r/min (working temperature of

blade testing position was 1388 K), the pulse waveform of blade tip timing signal was good, and the
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system allowed for effective triggering and timing.

Keywords: blade tip-timing; optical fiber sensor; turbine rotor blade; radiation suppression;

vibration measurement
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Fig. 1 Principle of non-contact vibration measurement system
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Fig. 15 Sketch map of 410 nm optical filter
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Fig. 17 Tip-timing signal at typical rotational speed (blue light filtering)
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