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ABSTRACT

Even through the problem of misalignment is of great importance, not much work has been reported in
the literature on the effect of misalignment on the vibrations of the gear-bearing systems. Therefore, the
nonlinear dynamic characteristics of the gear drive system due to misalignment are investigated in this
work. Transmission error for helical gear and bearing nonlinear stiffness is calculated. The equation of
motion of the gear drive system is modelled using the time-varying gear meshing stiffness, bearing

nonfinear stiffness, and bearing pre-load due to the housing deformation. Numerical analysis for the gear
drive system show the result of misalignment effect - sub~harmonic component, bearing pre-load effect,
and another nonlinear phenomenon. And the numerical analysis are verified by the experimental result.
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Fig. 1 Nonlinear models of the gear-bearing system

Fig. 1 (be @94 FdE Al2=d9 sdzds e
Aoz sdndayy degdEe A4z siAsT, W
ofd 33t 7lo] €l & Arha AL melsie A
H Az dg FFWANE FEhd g3} 2o 37
F2A SEPHAL §5F 4 ok

A HE W 20028 DI A8 HEAEXY (3H2LSUEZEH B)

m, 0 01(3h) cy 0 c1 (5
l 0 Mgy 0 yz(t) + 0 Cpp —C 3-’2<t)
—m m m »(t) 0 0 c!lpp
By 0 k(1) ¥ (8 —Fy
+ 0 kbz _k(t) yz(t) = &
0 0 & () Fop_ne(t)+F,

- (D)

oA7IM my, mye 4S8R AFE JeiiH, me 7]
A2 4T U, ke Hold B4, ke 7101EY
BA, Fre 2830 g8 dodgd 7aae 3, »,
ype Wjolg AARAA WS, pE 7|olEHe og W,
Fy, Foe d2Ea0 o3 d7¢3 158 Jehaoh

22 Jlo] HEH AN

e Jlole EFLot 29 slong Zojxew &
HELE AT e vldx FUsA HAsHE FHo] U
Ak o7} HlEoA Qo] B wigsle & Wik =
H2E7} A7 o] SYAEE de Wojgo] Wi ¢
ol it 22 g 28 W&r] yRadre F A9 H
o] Wolg& AHEsted S o] AHHES stu Yt
g8 Jlojode AFFLE AFEY ol HEx:just
A28 F7ksle Aozt Ha M3 st ovule] wr
Wz HHF0E EYo} BUne AV Wz}l av
sl dgsd J5H Lol AA Pyt

71019k e sAzgel a7EE [P Aol
A e AHtransmission erroryé} s, ol Q8] FEI 7
o] B¢ HEso] JlojFEAe AF, LSS T
7l F8 8909 Ha ). §3] 7)o 323 Wygoem 9
3 9} AR Io] YA Flo] YEYo| o)A LE
Y FefolA oA Hol ddexte] el HijstA €
o} B dFdde olg} e AFAE 23 vo A
o] AZeAE A7) 98t HA o)A As-9f ¥z
A 71ofo] W3 A2LAE FEIY Jo] REY Age
g T3] Sl e Z10iA] AxEel digk Felo} g A
ZR014 9] 71518t Relz} Adsjojor g7

B A7dAE 7109 g A3, 7120 g &

BEAE 27 g 2 AL V)ole) HAE
TG=1, 28 71 Sud)E BEck  slo] v

€ e 22 Pl s #AxEA 2 %¥9
% ek

- (2)

- 32 -



AL & HAZ Y 200285 DA &

— X — = -3

A AU HHe s o] 2¥E 5 o

- (4)

[e]

Zil AE & o 9XE n¥HR di A
1 3 oA A®A o o AE + ok s
B2 AU oS Y8 3349 o8 232 & Aok

- (5

3 A,

of g =9 P 3
AFEAZ vepd F 3tk

B <8

- (6)

AUAY B4= st miiAz wyes Xdn X9
o GRS A + sich
71019k FLie} X,
bz A WAdEE FHeA ok
g ol&3t i e

=

A%zoz PH 5
olst ze e
PANS FE8 & AT

L q
T

T (7

- (8)

d714 & 71919 roll angleg Uehdth $19) wgH e
EFE 69 viAst s B 44 AN 98
F itk

()

shel M8 WS FAHoR EW AR o)A
YOS e 2ol 78 5 o,

- (10)

714
=g

< 719k FuUde] 2 roll angles Vhed

Fig. 2v & |79 AR-E 7]oje] A2exs vehd 1
%°§ @aa 71019 A% TEA FHeo Agexr)t Ay

e ¢ % Aok
w107
. it i | :‘,x QA} {_(..l\; H}
g I{ | j i* ;E{ E A E{ ;f |
g 5 | } 1 | ‘3 ,i ig j } l§ i
= ’ { Ei !E % { gl aE E { } ! é ‘f
s 00t
& api { } ] 1 } i | i { 5
G| E;‘ I I Y [
1 O I |
s % § !l q §f §{ J
. .
) ) 3 § 5
Drive Gear (time) 21’
Fig. 2 Transmission error
o A .
Fy ﬁ: £ L' éﬁ : F 3 4
B L 1R} 1
ot ! o Ll
Lg nmé ﬁi’ kl‘: Ef by H[ f
NEREERE
L PR
T . » ’ . .
— P_erfe_ct
0025 1 3 3 Mlsilmmm 3

Drive Gew fime) s 107
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