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A Study on the Design of the Carrier Phase Difference for the Planetary Gear
Noise Reduction
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ABSTRACT

There is a merit a planetary gear set disperses a delivery load, and to decrease loss of friction and
noise. But, in addition to meshing this internal and external gear simultaneously and phase difference by
the tooth contact point and the time difference occurs asymmetric and symmetric sideband noise and
vibration caused by the modulation in the vehicle. Existing planetary gear set research have progressed
to reduce the cause of the sideband as run-out, pitch error and imbalance. In this paper presents a method
for the design of the carrier phase difference by developing various theorys and experiments for gear

noise.
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Table 1 The planetary gear set parameters

Gear No. of teeth Mesh order Order
Sun 54 35.19 0(a24)
Auulus 101 35.19 1
Pinion 24 35.19
Carrier 0.652
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Table 2 The calculated phase shifts at 5 mesh equally
spaced point(unit : degree)

Gear P1 | P2 | P3| P4 | P5

Annulus| (5)1% sideband | 120 | 120 | 120 | 120 | 120

~Pinion | (4 )1% sideband| 180 | 324 | 108 | 252 | 36

Pinion |(-)1% sideband [ 150 | 6 |222| 78 | 294

TSUn(+)1% sideband| 210 | 210 | 210 | 210 | 210

Table 3 The calculated phase shifts at 5 mesh non-
equally spaced point (unit : degree)

Gear P1 | P2 | P3 | P4 | P5

Annulus [ ()17 sideband| 0 |127.7]104.5|255.5|232.3

TPIMON (1)1 sideband| 144 | 51.1 |185.8]102.2[236.9

Pinion (-)1* sideband | 216 [308.9(174.2|257.8[123.1

TSR 1(4)1% sideband| 0 [232.3|255.5(104.5|127.7
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Fig.1 1shift, acceleration, SONm/200Nm
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Fig.2 2shift, acceleration, SONm/200Nm
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