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Fig. 1. a) Nasal Cover, b) The nose cone of the two-megawatt wind turbine is constructed using com-
posite materials
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Table 1. Mechanical properties of composite samples made of mat and woven fibers
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Table 2. Mechanical properties of the resin used in making the samples
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Table 3. Drilling tolerance of experimental test samples based on ISO standard f7/H10 [29]
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Fig. 2. Geometrical dimensions of samples for experimental tests
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Table 4. Samples dimension of bolted joint tensile test
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Fig. 3. Four layouts tested experimentally
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Table 5. The failure force for different samples obtained from the experimental test

Slare Gl il

(KN) conslls (59

(Nm) gy oy ygleie wigas

<IYY U

<IYA VY- F

- 1OF \YIVE

JYE VE/-]

<IYY AR

¥ VF/59

(0 JS5 ) eVlasl bols g lses sanlie b (S s
ol 25 s 00d g0l sladisal plos 3 1) luSs 42l B e
SIERJIVPERY
O gt
SEasl Y
Jol8 b 4l Ay
o] ¥
sl cess b
ol Ny lods ooy i O JSS jd Soleds job 4 (Slg oyl
plod o Lol Wsb o Jolaie polie (sl Calidee (sladiges o (g
I e g 03 e |y 42l B ol Glgiee dopigel g laaiges
sl xilie 5 ot 4 o gl a9 05 S 5,
w2 Jlal Obio iy ol o cwl 08 Cudo i )b
Jlail @ 5)ly 958 pled orcnl Jl g )8 K6 4 Cons (5>
9 Ll 530 it 9 g Ja5 loin iz S (3
oS jllen )15 g )b Lt g9y b (sordtans MlS' b5 als o iy
A 0L o g o (b )3 985 cpl g odmlie B JS5
Mo g 5l Gl &8 (Al )3 9 3,00 ] 4l il D9 oo A (g
dog bBasS o)1y 08 de 3 SosS anl opl cunl (askS Y

b g 039 ol o Juo plos jo jo3a) o anl Cod &S canl opl Koo

Ago

Sop S 00 (Il el e (e O 4 o Fes ¥l
CunSid oy Rl el ggacme 3 polidS (Il o9 e CunSid
s O & yio (g To ol Gl Gl ool diz e ccanl 00
S ol el b 5 Conl ALl cunslS g958 50 (5508 b ke
S35 oo GlFee o gyl Jlcunl odd Cusl (5958 o)
ol 04 1)Ko o (Pas O dgds 1D (655l 1> CunSl (g5

o4 Cu (Sladiges plod (bl =gy yla900 odiny (L F JS
ol 945 yshailen 3l o st esi Do B Y LSaiS s (slasliiS |
Ul g )b i 5 (LSS s gl2S 331 ] i Lnylages
3 @bl hsel cud (Jlall Sl gy GBIl 2 egMe
ol 03l il 38l

dpdise odalin placuss F S8 laybges plod )3 (iozen
5530 Bl 0 i ol sl 03,5 i Jlaged s o] 5 &S
sl 0303 1y ok oo dakad 53 iy SWSlnsl 4 5 il Byl 3
w300 &y S5 Sgys 3 8 S cnl g )b Ol GRIEI L
@ Jlasl Bib 9 SeSotiue 5 e e Sl CalSs 35 ggdge )
G HgliS b g g b e ORIF lagys S5 Syl K0S
ol 45 bl e CanSis alind > L] JS louls LialS 03,5
ol (So)lss el Jlail ekl co s (IS )3 990

Syl 1y Galises (gla ik 5 ond LSS ojle yiag 3,Slas 5 530Sy LS



Failure Force (N)

18000
= Tightening torque =2 Nm
«++++Tightening torque = 10 Nm
= = Tightening torque =20 Nm
15000 o e
iy —— -Tightening torque = 30 Nm
e ’/ ‘“‘,\ L — - Tightening torque =40 Nm
- . . -
’s L LA r" - --t..---u~ —— Tightening torque = 50 Nm
12000 LT e .
-
ry / J-f‘ RCIAAR LY EEFRTILELH ."l
./ 4' ot - Y
i o 1’ -“". |
v /7 o -
9000 AR e— J
A S e :\
’ 4 ... R ) .
) ,-/ Pt .~ ! -
6000 | [/ a7 l
A G ) 1
Fl
e, ! 4 v
A s
)
3000 | b 5 7 :
e
=7
Y
0
0 3 6 9 12 15
Displacment (mm)

lideo gdiged g1y (bl —g 5 yIog05 F S

Fig. 4. Force-displacement diagram for different samples under tensile loading
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Fig. 6. Experimental sample before the start of the test
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Fig. 7. Joint with a tightening torque of 2 N/m after tensile testing
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Fig. 8. Joint with a tightening torque of 30 N/m after tensile testing

halojl ALl 51 g o 2 (g Be (SIS Sl oS L JLaT A S

Fig. 9. Joint with a tightening torque of 50 N/m after tensile testing
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Table 6. Baumann's proposed torque coefficient
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Table 7. Calculated preload for different samples
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Table 8. The failure force for different samples obtained from the experimental test
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Fig. 10. Force-displacement diagram for different samples
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Fig. 11. State of bolted joint using two M16 bolts after the failure
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Fig. 12. State of bolted joint using five M8 bolts after the failure
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