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A Study on Noise Reduction for an Industrial Right-angled Reducer
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ABSTRACT

In this study, noise sources of a reducer which is combined a spiral bevel gear and a planocentric

gear are identified by experimental method and the noise was reduced by the structure modification

of the reducer. In order to identify the noise sources, noise and vibration signals were measured by

microphone and accelerometer and these signals were analyzed with waterfall plot. In addition, the

frequency response functions were obtained to prove the noise and vibration sources. It was found

that the resonance was generated by the gear mesh frequencies and natural frequency of the reducer.

The noise of the reducer could be reduced by structure modification.
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Fig. 3 Experimental setup for signal analysis
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Table 1 Shaft frequency and gear mesh frequency of
spiral bevel gear

Spiral bevel gear
Motor
Pinion Gear
Shaft Shaft GMF, Shaft GMF,
w w 18w 0.4w 18w

Table 2 Shaft frequency and gear mesh frequency of
planetary gear

Planetary gear

Sun gear Planet Gear
Shaft GMF ', Shaft GMF,,
0.4w 6.4W 0.28w 6.4wW

Table 3 Shaft frequency and gear mesh frequency of
planocentric gear

Planocentric gear

Inner gear Outer gear

Shaft GMFp, Shaft GMF,

0.0034w 0.57w - 0.57w
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L..__ Vertical Horizontal Torsional
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Impact Hammer Pulus Multi Analyzer .
(B&K 4393) (B&K 3560¢) Experiment 928 1198 2052
Fig. 6 Experimental setup for system analysis Simulation 918 1142 2182
Difference(%) 1.0% 4.6 % 6.3 %
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Fig. 7 Frequency response funtions of the reducer
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