(217) 15

B ¥ A A AR O B

H & B % -5 H

R -E £ g

Noise of a Bicycle Planetary Gear System

Teruaki HIDAKA, Takeshi ISHIDA and Hong-you WANG

Abstract
Planetary gear systems are very compact and efficiently transmit large amounts of power. Their

advantages have resulted in the recent use of such systems on bicycles. However, since planetary gear

systems are also complicated mechanisms with many elements, noise and vibration have been found to

hamper their use. Therefore, it is desired that noise from bicycle planetary gear systems be reduced.

Experiments to measure noise produced by a planetary gear system installed on a bicycle are under-

taken. It is revealed that noise levels increase as gear mesh frequency increases and that the main

frequency component of the sound is the natural frequency of the casing surrounding the planetary gear

system. Recommendations for reducing noise are to reduce the number of gear teeth and improve the

casing of the system.
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Table 1 Parameter of the planetary gear system used on pedal section of bicycle

Stage 2 3 4 5
Number Addendum Number Addendum Number Addendum Number Addendum
of teeth | modification | of teeth | modification | of teeth | modification | of teeth modification
Coefficient Coefficient Coefficient Coefficient
Sun Gear 72 1.426 87 1. 426 96 0.819 102 0. 087
Planet 44 0.083 28 0.912 20 0.521 16 0.423
Gear
Ring Gear | Number of Teeth: 147 Addendun modification Coefficient:0.609
Module m 0.8
Face width
(mm) 5.5
Speed
(hange 1.30 1.59 1.91 2.11
Ratio
Dedendum 1.25m
Addendum 1.00m
Operating
Pressure 20.0°
Angle

Fig. 1
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Structure of the planetary gear system

DPNEWDCH—RE—-ZEFERAL, 7’'7XFv 7D
L~ P EMEELTL  30RELTEN 2 <FAE
FEE REE R EET A LI LTwd, &7,
SR S OIEEN R EW T 5720, EREDR EHED
IRV ER R EE RO & ERED
B3 T L2BALTCH S, 4B, EBOBIEHENE
TIHEAFRRICE L 52 A 20D T, BREMES,
EEFOKIETIT-> T\ 5, BEFHIHERE RS
72, WEEER O BT Bt (35Hz~30KHZz £ T
13+0.5d BTHh %, w4 7uhid, B&KHENI/
24 vFarFrHel zakrTHY, HKEIZSOMV/
Pa Th 5. BEL~NORIEIRINVEHERRER
HHEO X v ) TOBMAE (V) & EEHE
L L, JIS Z 87311z L7248\, A NOEKHEHDB00
mm KB TH 5D T, FNFNDHA, ZHEH 5300mm

HEZBIZVA 7 aRrEEWR BRLEOKRFHS
LEWHFETENENE L, 2, 3, 4, SEEERE

EVEIERELLESERERETORELERTE-
2 D AN EEEE % 50rpm & 5200rpm F T25rpm IS
BALET, ORI & R TARED R
FEVLERRET S LR, BEET—-2Lva—-5
ik LCFFT CRIERS T T -7z, 72, &
B TOY NV R B O ERISE



F ¥ o o R ) B

Digital
tachometer

Rotary encoder

(2190 17

Pedestal

Mncrophone

Belt
&
Servo
motor Change gear

for test

Microphone
Sound level meter

% Sound level meter_

Tape
recorder
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Fig. 3 Sound pressure level in the axial diretion at each speed change stage
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Fig. 5 Sound pressure and vibration spectra at the third speed change stage
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Fig. 6 Sound pressure spectrum at the fourth
speed change stage
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Fig. 8 Comparision of sound pressure spectra
at each speed chage stage
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Fig. 9 Sound pressure spectrum of a gear case
in the free vibration state
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