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Study on Noise of Planetary Gear System

Teruaki HiDAKA and Nobuyuki SuciMoTto

Abstract

As a planetary gear system is very compact and efficient, it is often used in many kinds of industrial
fields. But as the planetary gear system has complex mechanisms and many parts, it is suggested that
noise and virbration occur easily.

There are many investigations on the noise of a pair of external gears, but there are few reports about
the noise of planetary gear system that has internal gear.

This report presents the results of measuring sound pressure and analyzing frequency spectrum of it
that the planetary gear system produces. Also for the purpose of considering the relationship between
the sound pressure level and the quality of load distribution rate of planetary gear system two kinds of
sun gear, that influences load distribution rate, is used.
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Table 1 Dimensions and accuracy of each gear
T Sun gear Planet gear Ri
T [TTsm1 T 2 PI1T_| Pl2 | PB3 ing gear
Number of teeth | 18 31 | 81
Module 2.25
Pressure angle 20°
Face width mm 28.0 34.0 | 28.0
Material SCM822 SCM822 SCM435
Lead error pm 3.00) | 3.00) | 30000 | 2.0(0) 3.0 (0) 6.0 (1)
Tooth profile
error m 4.0 (0) 7.0(2) 7.0 (2) 7.0 (2) 4.0 (0) 6.0 (2)
Single pitch
error um 200 6.4 (2 4.4 (1) 2.6 (0) 4.4(1) 10.0 (3)
Pitch variation m — 8.0 2) 60(1) | 400 | 702 | 160
Accumulative
pitch error m — 21.2 (2) 15.2 (0) 4.0 (0) 5.2 (0) 39.0 3)
Run out pm 1000) | 19.0(2) 8.0 (0) 700 | 600 | 31003
Speed ratio 5.5
Maximum input
revolution rpm 3000
Maximum output
torque kNm 1.0
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Fig.4 Example of tooth profile and tooth trace.
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Fig. 6 Sound absorption in acoustic box.
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Fig.7 Sound pressure level in gear box (Bearing
support).
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Fig. 13 Sound pressure level of axle direction
around gear box (Bearing support).

MOBELD b AHN#HNOBREDH NEEHZ
Bohsd. o 2HEATHE LERFRAOBE L~
e Fig 12 Hi2iZRBROELE LT 72, Fig. 14,
Fig. 15 B RKBRELZHIHF L EEEEEBED L
BHE, ZS5CICAMNBERORE L <~ 0L
ALILbDTHS. COBELRKBEEE<T ) v
XFELIBEORE Vv OEERBRIC, DAHHN

g‘°° Static tooth load
Q —o0— 3 kN
95— ---&---2 kN
% --o-—-1 kN
90 - —
% 'RA“ ﬁﬂA+
L —_ (AR wﬁ&
& N l N/ Ip—c{d '
o
2 80 R A‘“,‘_; Dﬂnﬂﬂ
3 g
3 o bd
75}
0 100 200 300 400 500 600 700
. Mesh frequency Hz
0 1000 2000 3000
Speed of sun gear rpm

1 N=0.102 kgf
Fig. 14 Sound pressure level of radial direction
around gear box (Floating support).

100 , ‘ :
- 0 Static tooth load
0s)
T
g
o 90
a
¢ 85
Q
2 .
3 80
3 ¥
s
0 100 200 300 400 500 600 700
Mesh frequency Hz
0 1000 2000 3000
Speed of sun gear rpm
1 N=0.102 kgf

Fig.15 Sound pressure level of axle direction
around gear box (Floating support).

WIORFETERHARE



46 (240)

fz 31, 5t,

~J

o

o
T

Mesh frequency
»
8

| L ! | |

Or
-

2 3 4 5
Frequency kHz
Fig. 16 Spectrum of sound pressure of radial direc-

tion around gear box (Bearing support, Static
tooth load 3 kN).

Mesh frequency

Frequency kHz
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tion around gear box (Bearing support, Static
tooth load 3 kN).
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