http://gks.cqu.edu.cn

% 38 %% 14 T RKEFFR Vol.38 No.1
2015 % 2 A Journal of Chongqing University Feb. 2015

doi:10.11835/j.issn.1000-582X.2015.01.012

DUV B8 38 26 4 1 8 I JSE 90 B e e 8l W 7 1 A

N = S T = P D S R S

(1. TRRE MWHEDHERELERE, TR 400044;2. TR EX B AR TEAE , E K 402263)

i EATHRAREGIG MG RDE AR AR B R T 3K RR)E R4 8] vk &R E 5
Mo S T R KGR A Ah AR F AL A L5 N Matlab RAEIR S Mo 5 £, 15 b A IR F A%
JLARAL s 42 B R B iR AR Rk R E S T Rk M E N R A RO 4 AT R
Wk BB, ABAREBT ERIESADREF AL THERFFAR AR KRR AL
BAFAERBARMERD B ERG EGRHRF ., HREAN, G AR E L R
ERABHRMERK A BALERIAZ M ERHENREFRARFOFE I LB IALEZHEAE
ook AR F 0 AR ML,

KRR R K ik A6 5 R R AR AT R TR

hE4SES . THI13.1 XHEFRERG A XEHS:1000-582X(2015)01-0087-08

Junction stiffness analysis and vibration noise prediction of
wind power speed-increase gearbox

LIN Tengjiao'. GUO Jin'. LIU Bo'. SHEN Tao'**
(1. State Key Laboratory of Mechanical Transmission, Chongqing University, Chongqging 400044,
P.R.China; 2. Chongqing Gearbox Co., Ltd., Chongging 402263, P.R.China)

Abstract:In order to study the vibration characteristics and radiation noise of wind power speed-increase

gearbox, a torsional vibration model of wind power speed-increase gearbox is established based on the

analysis of supporting stiffness of bearing and contact stiffness of gear pairs. By solving the vibration

differential equation with the help of Matlab, the frequency and corresponding vibration mode are

obtained. With taking stiffness excitation, error exaction and meshing impact exaction into account, the

dynamic finite element model of speed-increase gearbox is set up, and the dynamic response simulation is

carried out. Regarding vibration displacement of the nodes on gearbox surface as boundary condition, an

acoustic boundary element model of speed-increase gearbox is built. The surface acoustic pressure of

gearbox and the radiation noise of field points are solved by the direct boundary element method. The

results show that there is a great difference between torsion frequency and excitation frequency of wind

power speed-increase gearbox, and so the resonance doesn’t occur. The maximum structural noise and

radiation noise mainly appear near the double octave of the gears meshing frequency of high-speed grade.
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Fig.1 The assembling schematic diagram of wind Fig.2 The mechanical model of gear transmission
power speed-increase gearbox system of speed-increase gearbox
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Fig.4 The time-varying mesh stiffness of gear pairs in wind power speed-increase gearbox
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Tab.2 The engagement stiffness of gear pairs in

wind power speed-increase gearbox
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Tab.3 The shafting torsional vibration frequency of wind power speed-increase gearbox
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Fig.6 The shafting torsional vibration modes of wind power speed-increase gearbox

3 REBEERAIREE ST
3.1 HNESShEHE
AR 388 SR AR 1) 14 e B P B A O T
F@)=nAk(t) s e(t)+S), 7

I F (o) D 8 A A7 e ) DA 5 Ak (o) D e 1A W 5 W B2 (R A2 I E R s e (o) iR BB 27 B ik 225 S () A i
e il o ol D



http://gks.cqu.edu.cn

92 TARKXFFHR

# 38 %

7 gy T AR G A B A B 1A ) PAY T Bl A Dl v 2

30

15
20
10 F

EhABEI FIKN
BTN FIN

10

0.05 0.10 0.15 0.20
tls

0 L L 1 )
0.05 0.10 0.15 0.20

tls

(a)KBH#E—FT R4 (a)TEI—N KR

B 7 {RiEREEE P AR AR Bk

Fig.7 The internal dynamic excitation of low speed gear pairs
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