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Abstract: In order to accurately monitor the traveling wave resonance characteristics of the central bevel
gear of aero—engine in the complex working environment, and satisfy the technical requirements of small modifi-
cation of the tester and easy installation of the test device, the derived noise measurement method based on rigid
wall acoustic waveguide technology and the dynamic characteristic calibration method based on the principle of

substitution method are established. The derived noise measurement system and the dynamic calibration system of
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digital closed—loop control loudspeaker traveling—wave tube (TWT) device are developed. The problem of noise
signal measurement of gear traveling wave resonance and data correction in complex environment are solved. The
traveling wave resonance test of the central drive bevel gear in aero—engine based on noise and stress synchroniza-
tion testing was completed. The traveling wave resonance frequency and the resonance speed as well as the magni-
tude of acoustic radiation of node—diameter vibration of driven bevel gear are analyzed. The tests results show that
the derived noise measurement method and system as well as the dynamic calibration method and system effec-
tively improve the measurement accuracy of traveling wave resonance characteristics of gear. They can realize ac-
curate identification and effective monitoring of traveling wave resonance frequency and resonance speed of gear
under high temperature and high oil mist environment. The error of traveling wave resonance frequency is less
than 0.04%, and resonance speed is less than 0.005%. The sound pressure energy of the vibration radiation of the
gear spoke plate in the case of the backward traveling wave (BTW) of the 4th node—diameter (ND) is 3.5 times

greater than that of the forward traveling wave (FTW) of the 3rd ND, which indicates that traveling wave reso-

nance of gear at high speed is more dangerous.
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Table 1 Traveling wave resonance speed and frequency

predicted by static frequency

Vibration FTW BTW

f/Hz
mode N,/(r/min)  f/Hz

N,/(x/min)  f/Hz

3rd ND 7940 11085 8684 9335 7313

4th ND 13370 19268 15095 15316 11999
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Table 2 Comparison of noise and stress test results in traveling wave resonance of driven bevel gear

Noise test results

Dynamic stress test results Relative error/%

Vibration mode

Sodw/Hz  N,/(t/min) plPa fi/Hz S/ Hz N,/(t/min)  o/MPa Ve N,
3rd ND 8715 11126 169.6 7968 8715.4 11130 152 0.005 0.04
4th ND 12015 15337 81.6 13388 12015.2 15340 195 0.002 0.02
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