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Non-linear Vibration of Gear Pair System with transmission error
and Backlash

“Yun-Su Cho, Yeon-Sun Choi

ABSTRACT

Main sources of the vibration of a gear—pair system are backlash and transmission error. This

paper investigates the dynamics of a gear—pair system involving backlash and transmission error.

This paper presented 4 types of gear motions due to the existence of a backlash. The solutions
are calculated using a multiple-time scale method and numerically. The results shows the

existence of 4 type motions, jump phenomenon, and chaotic motion consequently the design of
gear driving system with low vibration and noise requires the study on the effects of

transmission error and backlash, i.e. nonlinearities in gear driving system.

1. ME
710l £& Y MEEEH UId £:HlE
1AL ALEA 5519Jr 2 sEYHYdes
&g T 52 7EEE ded AHeEH2
IE A Rt B ““3?'5]-7‘:— AF, 282 F2
7N EGFHAAAN TAEE RozA F7 Wy
¢ B8 Aolx T 7olFEA HAZ ALdrh
:3], 719l T8 A a4 (backlash)st 7]ol7F &
r¥(gear meshing) FAA WA= FAAWI
o] Zo] 2z 7Fo] AT}

Tavakoli ¢ HouserV=
eTor)?t AEH £8& FEAE F8F 894
e, AEeAE AisE HF XY +3
n2a9g MY st¥en, Kahraman 3 Singh®
< A AP A vlole] WA E HHMY

MO N
[l
20
n\l

__.)._.

Mn ﬂm mln

Ag @ A} (transmission

AT ALASSE At

T AEFBRGE AABRE 0

(piecewise-linear) 2 E& o] &3le] v]oje] ujMg
422 dF89x, Theodossiades$t Natsiavas™
= AAvige dHgAE FAld mEEd 7)ol
H A gde AdFH B dFE FIY3 v
At

o]de] AFelA B uiel Zoj ZljgtEAgAE
AAws Wsiulit g vy §Hol wAs
o Ao wekA gy, EELEF0] BT 7

of FFARAL 715E BFAE FE UH. ol
B dFdAXe B ‘ﬂ!ﬂlfﬂé FAlA 1
# 7l FEA 2l oY dANs AT7E B9

SAMS skl BE GTEAS 9 EEES
ARBo2A ANE, ALLE FAR & = 7]
of 47 2Ag FelrnA At}

2, 7 = Bt A o
7N Ede Fig. 13 go] 2ddY ¥ &
7107} A weiol o5

et
Ao sk 713

-73-



Fig. 1 Gear model
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