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Research on Vibration Testing of Main Shaft Bearing of Offshore Direct-Drive

Wind Turbine Generator System
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2. College of Mechanical Engineering, Chengdu University, Chengdu 610106, Sichuan, China )

Abstract: [Introduction] Wind turbine generator systems (WTGS) are prone to various types of failures due to the harsh operating
environment. For the main bearing, a central component of the transmission system, it is difficult to detect and evaluate its early failure,
and offshore operations are restricted by limited weather windows. How to accurately evaluate the operating conditions of the main
bearings of offshore units has become a major difficulty for the industry. [Method] The study focused on the operation condition of the
main bearing of an offshore direct-drive generator with a capacity of 7 MW. The transmission process of the wind wheel load in the
transmission chain was deduced by the theoretical formula, and the radial load and axial load on the main bearing were obtained. Through
the finite element calculation and analysis of the main bearing, the load distribution within the bearing raceway was obtained, which was
mutually verified with the theoretical derivation, and the position of the vibration monitoring point was determined preliminarily.
[Result] Finally, according to the position of the bearing measuring point, the vibration monitoring is carried out in the WTGS site, and a
clear time-domain vibration curve is obtained. The vibration monitoring results such as the effective value of the vibration of the main
bearing, the response frequency of the impact signal, and the acceleration envelope characteristics are analyzed. Combined with the
detection results of the grease composition inside the bearing, the damage degree of main bearing's specific components is qualitatively
judged. [Conclusion] This study has identified the measuring point position of the main bearing of multi-megawatt direct-drive offshore
WTGS, and accurately assessed the operating condition of the main bearing, which can provide technical support for design and
maintenance personnel.
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Fig. 1 Internal structure of direct drive unit generator
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Fig. 3 Force analysis of the main shaft
K 3 O SRR sk b O A BR BT AE T L A
Bb ., F, Sy S S P A i RO A 3R 1

D 5N EHIE S G B WAL F.o Fy, IR IR 3
il A9 2 15 C mi Ak M, g R LR 3 Bl A L
G NEWHLIY T T], F,, o232 2R RH IR T, 0 8
PLARBUS

MR 52 F1F- 45, A% x T7 1w E

F. 4+ Fy+G_sin0+G,sinf=0 (1)
EyﬁrﬁJL:
Fy+Fy+F, =0 (2)
EZﬁWL:
F.+F, +F,,—G_cos6
" (3)
—G i c0s60=0
T xz VTN A U
M,+F.a+G_ cos6b (4)
—Fpc+Gegcos0d =0
TE xy THNXT A S U,
M.-F,a+F,c=0 (5)
B DA B 5 A5 AT LIRS
Fa M,
Fo=-F,—-——+=
: - A/?
F.
F,=-F,— 4 _ D +G_.c080+ G, cOSO—
c c
G, bcosO+G,,dcosl
c (6)
F),=—F,—G_sinf—G,sinf
F M
Fy, = na_ M
c c
F.a M, G,bcos@+G.,.dcosé
Fpo=—+—+

C C C

AR 77 009 SF- 5, i b R BT A2 0 A e AR

F, N
F,= \|F+F2 (7)

JE AR T2 B AL J1 F, AR T F, R

Fy= \JF2 +F2, (8)

Fy=F,+G_sin0+G,,sind (9)

FiMEZ, L E e, BT AR IE e 28 o3k
TV A 5 SR T 52 B A4S ] 2 AV ] 2T
1.3 HRTIHESH

Z e R i [M(x,y,2)+F(x,,2)], 454 Romax
B X RG  JE RS T A BR TS AT, T AR
RUGNIE 4 o, 4R RS ih e . & m AL 5 A
Je bR A HAILE Sl DL R



4 7 RETR A B

4 ZHITEER

Fig. 4 Three-dimensional numerical model
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Tab. 1 Vibration test conditions of bearing
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