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Dynamic analysis of wind turbine gearbox
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(Nanjing High Speed Geer Manufacturing Co., Ltd., Nanjing 211100, P.R.China)

Abstract;: By inputting reduced matrix of stiffness and mass, a dynamic model including flexible housing,
ring gear and carrier for a 3 MW wind turbine gearbox is established based on MASTA. And analysis
results show that the kinetic percentage of housing is maximum near the gear mesh frequency and response
is maximum at the 1st mesh frequency of HSS gear. The analysis results show certain agreement with
vibration test results. This paper can provide reference for avoiding vibration in gearbox design.
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Fig.1 MASTA model of gearbox Fig.2 Test rig model of gearbox
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Tab.1 Mesh frequency of each stage

5 A il LSS IMS HSS

(1078 1 2 3 1 2 3 1 2 3
iz /Hz 18.99 37.98 56.96 137  273.9 410.9 5227 1045.3 1568

TE LSS IR £ s IMS Sy v 6] 4 s HSS Jy i B2

TR b A T I OB B R UL A R 3 R L IR B K B
1096 90 1P 1 T A5 25 BB 3 A U L DO i 2 5 2 9 T 0 2 O T i 2 A 2R
i SR L IR SRR 500 W 84 R AT B

e 4 0 904 0 DT 7 L Ay B R 1094 A A 0% 5 5
— AT AT L I 3~9 TR



http://gks.cqu.edu.cn

%18 I AELF R A B SR B AT 105

k.
B3 LSSE =Mk NRE B4 IMSE—MRI/RE
Fig.3 Campbell chart of LSS first three order Fig.4 Campbell chart of IMS first order
A =
i i.

E5 IMS %MK NRE B 6 IMS %=k LR E
Fig.5 Campbell chart of IMS second order Fig.6 Campbell chart of IMS third order

TR
s

1 g
= b
B 7 HSSE—MikRE B8 HSSEZMKIRE
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Tab.2 Intersected natural frequency orders
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Tab.3 Kinetic energy distribution

LSS LSS 17 IMS IMS HSS HSS &

BB s/ I 2 4 s RR kR s

30 126.4 16.23

31 130.6 42.04 — — — — — 12.31
35 137.7 16.23 11.57 — — — — —
36 145.7 33.22

141 473.3 11.12 — — — — — —
142 479.4 38.00 — 11.44 — — — —
143 482.6 48.71 — — — — — —
144 485.5 14.76 — — 19.76 14.56 — —
148 492.9 10.56 17.24 23.96

151 497.8 32.70 — — 18.16 — — —
154 504.2 26.85 10.03 22.67 — — — —
156 511.6 10.41

157 513.3 — — — 11.77 28.39 — —
158 520.9 20.16 10.20 — — — — —
159 522.2 18.86 — 12.5 — — — —
163 527.5 60.27 — — — — — —
165 529.6 60.63 — — — — — —
167 537.5 96.73 — — — — — —
168 544.2 75.96 — — — — — —
171 551.6 38.82 12.85

174 567.9 16.07 — — — — — —
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Fig.14  Velocity response of measured point 2 Fig.15 Acceleration response of measured point 2
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Tab.4 Vibration velocity comparison

i - THREAE/ 52 1/ e
(mm s ') (mm=+s ")

LSS 1% 5.69 41.22 25.88
LSS 2% 1.34 0.83 38.29
LSS 3 0.43 0.64 47.20
IMS 1+ 0.86 0.46 46.42

MWE 1T IMS 2 0.24 0.23 7.43
IMS 3+ 0.14 0.17 22.81
HSS 1+ 2.77 1.59 42.54
HSS 2* 0.20 0.13 37.34
HSS 3 0.19 0.04 81.45
LSS 1% 4.12 4.95 20.24
LSS 2° 1.17 1.25 6.87
LSS 3 0.46 0.43 6.80
IMS 1+ 1.45 1.01 30.70

WA 2 IMS 2% 0.29 0.30 2.32
IMS 3* 0.78 0.51 34.07
HSS 1* 9.36 9.33 0.37
HSS 2° 1.89 1.88 0.58
HSS 3 0.86 0.45 47.29
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