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Incipient fault detection for aero-engine rotor based on frequency
compression of stochasti¢ resonance
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Abstract: A frequency compression based on stochastic resonance (SR) for detecting in-
cipient fault weak signal was presented because of the benefits of SR for detecting weak sig-
nals. The frequency limitation of SR was eliminated by introducing frequency compression.
The incipient fault signal was detected from heavy noise under the condition of adiabatic ap-
proximation. Theoretical analysis and experiment results show that: to deal with the un-
known incipient fault signals mixed with heavy noise, the mixed signal is compressed contin-
uously to achieve a suitable frequency and then input to SR system. According to the change
of resonance spectral peak value, the unknown incipient fault frequency can be obtained from
heavy noise by inverse transform algorithm. Compared with traditional methods, the com-

puting speed is increased by four magnitudes. The target signal is detected under —50 dB.
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Table 1 Process of detection for weak signal based on frequency compression of stochastic resonance
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