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Abstract: The connection strength of wind blade and wind turbine has great effect on the safety and reliability of wind
turbine operation, the static strength design of root connection bolts for large scale wind blade is the basic of connection
strength design. The static strength design ensures that the connection bolts do not fracture failure and get a reliable
connec- tion while the blade under maximum load, meanwhile, it provides a basis for bolts pretension design and the
correct installation of root connection bolts. Based on the characteristic of large-scale wind blade root connection, this
thesis analyzes the forces of root connection of wind blade in the limit condition, and describes a design of the blade
bolts static strength, which would be a reference for wind blade root bolt strength design.
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Figure 1. Structure of blade root connection
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Figure 2. The relationship of bolt connection of stress and defor-
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Figure 3. The loads and deformation of bolts/parts in different states

3. BHRETRERMEEESHZ HRERE

88

Copyright © 2013 Hanspub



ORI IR FEL AR P MR A i A P2 A T

SR P R BAR AN AR O AR, iR
JERTE S FAR, TARR 2 2 TAR ST FAEA,
RIS E L SIS, WA 0 09N R
RIESF", RIS R IRARIE R 1 T 5498 O
TS, BRI Fow TAESRGT Fu RIRTUET)
F" HUF R AR

Fy=F"+F (1)
’ " CZ
F'=F"+ F )
[ N
’ ¢
F,=F'+ F (3)
¢ +¢

o —IRRRNIEE, o, —— BRI

()R IR (¥ 5 7708 TAR B 5 i e
RIARTUE 12 A0, 10 (3) IR B L 4 T UK
Juin b TARRAGT, HOK/N S R ke AEE R R
JEMK

TEN, BRRRAE LR T R, IR B RSB
e .

3.1 R R EEGRIE O

WEAEIEE ¢, -
MR B AR T B I JREE, 75 Fo /R R R8T &
B ST BT Al 5B AL 2 A0, Bl

Al=AlL+AL =2
¢ ES ES,

dz d2 N2 AS /)
Lﬁ*:&:%%,gzzzyéﬁm%%:

9

Ul

L S di——RCRIBAF IR B R IR
BEHER, L S, diy—— KBRS A K
W T AP, E, —— 0 SR,
E, =206 GPa .

BOEBAERIEE c,:

WA R fe A R i BN AR Bk S, [
H, WREREEESMER, £58%RAR 7 FHE
KA EIIER T » BOEBA R 46 58T At 25 TR
i BN R AR TE A, 5 EWLEEBOE Z R 4R T
At, Z K12, B

Copyright © 2013 Hanspub

F, Fit Ft
At=At +AL) = 2= 4 02
¢ ES, E/S,
Sd

G ER: ¢ =—4~—
4/E, +t,/E,

Lt s, :%[(dw +1,+1,/10) —Dj}

t, —— MR PO IR A BN JE

L, —— BRI

S, ——RIEETHE 2 R AR

d, ——IERE SR BOE 2 EAH HAR, WIARYE IR
BERA AR AR EL L

Dy——MRAH I FLE AR

E,—— B R A

3.2. TIES o4

MR TR I RE s, HARBRAR AL (1952 3 KN
], SRMINERRL, AR . AR Bt
THRLMT, AR A AR BR AT T D00t R 2 4
Jr 1) L HIER S IR, P AR S e i [
AR BB T LR P 2 00 T i A
SEWST: bl MRV Bl S PN L]
DL, AR S5 50 ) 32 2K 52 AR S e 770
M FIHAR SR8 7T R I o

NSERTPSE

Mg =TL+TL, + L, +T,L,
Ry =T,+T, +T,+T,

B, 1Ty i IR R A S R
FEARSC R R U R, MR o B T S AN
Lo Mo ReAEHIM Fr it #s o e R E g .

SEWEE IR Mo HOFERT, 1B 4 Tl O-0 N
IRt — DR, BRI, R
B SRR TR e i AR ARy AR
R D HON n(n —BONBED, HARIEAR FO SR

%ﬁ%n:mmffcﬁﬁﬂ%ﬁﬁﬁﬁﬁ%%ﬁ¥
W2 R R R A T A 5 0 B OOl B
&E%%ﬁ%%%%ﬁéaz%,%mw,EOO'

iﬁﬁﬁ%ﬁ%?ﬁ*ﬁi%ﬁ‘]@ﬁ%ﬁ%j& wARHLIIN
F, :

Mmax

89



ORI IR FEL AR P MR A i A P2 A T

MG R(; T] Tz T3 T4
(l — 1
1
6
2 R4
(W%
=[/1 0
O\ Erd
E 0
()
Figure 4. Additional loads of the load increments for test Min flapwise
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