B T B F R

Journal of Chinese Society of Power Engineering

W37 HE 1
201741 A

Vol. 37 No. 1
Jan. 2017

XEHE:1674-7607(2017)01-0045-07 FE 4 %5 TKS3 XERFRERD A

W T HILAE Bl (A 8 1 AR 57 80T R R 2 73 i PP A

iR, Fgz2
(e Bl K2 BRIR S 30 ) TR 2B, i 430074)

ZERH S :470. 30

W OE, AR AHRTER ZHESHEEAN P ER T ARG A E, 25 THEMANE T
RAMAE S B EREF LAY R A FoH EAER HRRARE THERTHE HH#FT
E Ao THMNBFTELWT EEE 5 1.5 MW R AKX ERESTELAOT EHRITT H

Mo EREPARAMERERE T LA RAEFT LR ZRART Y, LEEH S F b E 248y

Fe )5 184 3% ve) R 7T BAL.

FERWE: AW H8; Ay k; Sa83h; MAeFGiRGE

Residual Life Evaluation of Gear Root Crack Growth in
Driving Train of a Wind Turbine

XIAO Junfeng ,

LI Jianlan

(School of Energy and Power Engineering, Huazhong University of Science and

Technology, Wuhan 430074, China)

Abstract: A calculation model for the residual life of gear root crack growth in driving train of a wind tur-

bine was established at random wind speed on the basis of the impeller aerodynamic load model, the flexi-

ble driving train model and the gear root bending stress model, based on which the crack growth rate under

random loads could be analyzed by calculating the gear root bending stress at different wind speeds. An a-

nalysis was conducted on the gear root crack growth of the sun gear in a 1.5 MW wind turbine. Results

show that the residual life of gear root crack growth in a wind turbine is mainly affected by the wind load.

Besides, the impact caused by emergency braking during later period of the crack growth can not be ig-

nored.
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Fig. 1 Physical model of the driving train

M5 B 3h S22 T R

Ty d0uT

dt

=Twr — Cis(wwr — wen ) —

KisOwr — Oci1) an
A Jwe WA S & kg« m®; Twr N5
BN« mi Cus M Rl AL FZ BILE . (N - m)/
(rad » s7') s Kpis HAGEBHIFE W, (N » m)/rad;
wen N VT FE R A Ui B BE L rad/s 5 Owr O HEEE AL B
Fi1 s rad s O U B A A S 1L 1 rad.

REHLEIEN 127 07 RN
da)(; - o o
]G W - TG TB TGBZ (18)

AhaJo WRBHIEE TR B R kg » m* 5T
KWL HL G RO R Sl S A2 g N e m Ty
LA 0 J1 0 IE W B 7B A E N« mi T A
FE A a7 LN e mL

KL 5 25 IR N 2 v AL 1 L o S ol

3 L, .
TG i ?HQ ilpsz(,, (19)

K eng ISR L, e 757 HIRA R Hs L,
HET ARG H W O E TRERE. Whiiy g il
Fer e A

HLA I B F7 3 h
0, t <t
TB,max
Ty (1) = 5 bty to<<t<<ty+2 (20)
Thomax » L=t +2

FH T A E KA B0 SN » mis iz, LR



< 48 - % A L A2 F R

5837 B

1l 2l i 5 A B 21
WRARRIZN 122 D7 R
dwg .
]GBI aé(;m - NGB TGBZ 7 (/LS (wGBl 7 CUWT) 7
KLS(&(;[—M - §W’l') (21)

s o Ry 15 H0 R 0 A i S ARG s LR L kg o m®
New R Vi et 8 1.
T = D>, TN%, (22)
KT, MRS ) NSRS E kg - m”;
No, VA5 5 A1 56 5 14 6 48 5 A i 19 1% 30 L.
A7) A At 2D 45 2 % f A i A
IETINER
Tom =KuisOwr — e +
Crs (wwr — wepr ) (23)
1.4 {5IRE R S HEE
V56 AE B A W A e B b AR O G R 1 2R
AR 2 TN 0 Bl R FEH 0 (At FE. e Ak —E
BEAN 515 D) 28 17 [ 58 U B0 ik 3h 3% 45 0 2. P T A
HRIE 5F P4 GUAE TR S AR Y R L IR 0k o] 220w 15 48 46
i A FHLE H R B
WRHATERICKHE WA T F. oA
F. = Tau/(No X rpe X 1) (24)
ooy, AR BHES 9 3 5 2 42 . m.
VAR iR 7 o R

_ F.cosa,

B.m,
KH oo KT A, ) B, K%K 9,
mm; —m, KK AFBE mm; Y, N IEIE REG Y,
RN JMEEREGY. hAEMBEREASEREGY, B
45 it 5 R M E AR R AR

LR A5 XU DX ) XU R A X6 7 1) 47 AR 25 i iz
o3 0 W A NI P UK, T A U AR o 9 5 A 3

2 RANMERERESTRYY BEE

W e AR 9 BN 2 s o AR 4 TR 4 ) 2
IR SRR i B 17 ) 5 HAT 35 S b Lo JEE AN e
FHISE 77 2K FAE - A8 TV 7 56 JEE A 5ok R AR LT
G s K B AR

K =6:Y v/ma (26)
K ior HVARNL F7 . MPasY R JE AR 7 248 1R 1)
AR 3 T3 RS MRS AR R F (0 pR 85 0 ol 2R
SR mm.
37 7 548 JBE DA 5 e (N
AK = Koo — Kuin = Kiix — 0 27

Y Y Y.Y, (25)

OF

2 Vet U AR 97 R

Fig. 2 Schematic diagram of the gear root crack
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Tab.3 Annual load input to the gearbox of the 1.5 MW wind turbine in various ranges of wind speed
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Fig. 3 Probability density of gear root bending stress in

the sun gear
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Fig. 4 Torque input to the gearbox during emergency braking
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