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Abstract: In this study, we experimentally investigate a noise mechanism related to the machining accuracy of the
reducer in the driving state. We fabricate a planetary reducer and four types of gears for use in the planetary reducer. We
use signal analysis to determine the noise and vibration of the reducer at different motor speeds; the motor speed is
increased from O rpm to the maximum speed in a stepwise manner. In addition, we obtain the sound level by using a
sound level meter. The machining accuracy of gears is evaluated by public organizations, Korea Testing Laboratory
(KTL), on the basis of the Japanese Industrial Standard (JIS). We analyze and compare the results with the noise and
vibration of the reducer.
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Table 1 Specification of the internal gears

Sun-gear 15
The Number | 1St Planet-gear 21
of teeth 2nd Planet-gear 15
Ring-gear 90
Reduction ratio 9.4:1
Tooth profile Involute
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Fig. 1 Schematic diagram of the internal gears

Fig. 2 Designed reduction-gear set by using the 3D CAD
modeling program
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Fig. 3 Made-to-measure reduction-gear set
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Table 2 rotating speed of each shaft and gear-mesh
frequency of each reduction part

Element. Rotating GMF
speed
Motor(input) 0] -
Ist Sun-gear (0] o
reduction part | gt planet-gear | 0.5® .
2nd 2nd Planet-gear | 0.5 06
. o
reduction part Ring-gear 0
Carrier(output) @ /9.4 -
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Fig. 5 Experimental setup for vibration and noise signal
analysis
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Fig. 6 Waterfall plot of the vibration signal
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Fig. 7 Waterfall plot of the noise signal
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Fig. 8 Measured deviation value for machining accuracy
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