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A Study on the Vibration/Noise Reduction of a Gear Driving System
by Adjusting the Distance between Gear Shafts
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ABSTRACT

This article proposes a new technique for the reduction of vibration and noise in the geared

system by adjusting the distance between gear shafts. The vibration and noise may be produced

by the abnormal force applied to the tooth face. And the force may be the cause of ununiform

velocity in the driven shaft. If the velocity is obtained to be uniform by adjusting the distance
between shafts, the vibration and noise may be reduced to some extent. In order to review, a
dynamic analysis model for the gear train used in a mill turret and a test rig are developed. The
velocities in the driven shaft are calculated by dynamic simulations for the model and noises in the

test rig are measured with varying of the distance between shafts. The comparison of simulation
and test data shows that the distance between shafts at the most uniform velocity has the lowest

level of noise.
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Table 1 Perturbation width of velocity at each
distance between shafts

SUS3Es=cH/A16 3 A 7%, 20061d

Distance between| Perturbation width of velocity
shafts (mm) (deg/s)
132.80 31.20
133.00 30.00
133.20 18.00
133.40 33.3
133.60 31.85
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(b) Rear view of test rig

Fig. 5 Noise test rig of a indexing gear
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Table 2 Noise value at each distance between
shafts

;Eccer&ré;)angle sttanc(;emg}f) shafts | \oise(dB) i
~30 132.75 70.87
0 133.00 70.79
30 133.25 68.32
60 133.43 69.68
90 1335 71.5
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Fig. 8 Noise values about eccentric angle
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