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Study on stiffener shape of CFRP wings integrally molded by VaRTM
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Fig.1 Integral molding of skin and stiffener using jig.
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Fig.2 VaRTM Molding of wings with partial pressing

Table.1 Dimensions of trapezoidal core

Name Height Top (mm) Bottom
(mm) (mm)
90° 5 5 5
60° 5 5 11
45° 5 5 15
30° 5 5 21
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Fig.3 3-points bending test

2. 2 3 mehIFEER

VaRTM & CIERL S - Mg i S %, MssiE s ikl
k5 L9 ICE & 150mmxiiE 60mm O~HEICYIRF LT, 3 ik
TR ORBRA 2 HE L. X312 3 SRR oM 2
R ARCEEIT2E100mm Th Y, A X IANEME,
FMNEEE 225 Ko WCHiF 2 Nz 7. Hihisneg (S
VEFTIHE T — R A RS % AV C Smm/min. O3 T
BRI X - TARMEIZ TREBEZITV, WEP L7 X
~y REMSERG LIz, 55z P-SHRXICLL FOR A Y T
LT, HIFREIME Bl 2Rk 7.

P13

£z, ERUCRBRA OWim 5 HE2 b Pz sKeo T, 1z
7> & 5[ RMF K OERRIR E A~ D e, e2 L AREEMTE Py



ZROCTHIRME SR, JERMEH (R A1) Ot
FIGHE U TFOXTRE L.
Pyl
0-i,ma;»c - iei (2)

ZIZTIREWE _KRE—AFTHY, BBRERLVKRDS
N5, 2B, Wik IRE—AL FERDDEITIE, PR
Jr o5 aEHER X 015 SN M7 Y 7 % EL=34GPa &
7.

3. ERBRLEER
3. 1 Ermiik

% D CFRP A % OWiii GE % X 4(a) & (b d. B H
Mo, RIBRBICITMATZENC > TaToEEREL TN

Core

(a) 60 ° CFRP skin

Core
Cloth

Resin rich

(b) 45 ° CFRP skin

Fig.4 Photographs of cross section of specimens.

Table.2 Dimensions of core shape after molding.
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Table.3 Amount of resin rich region in stringer

90° 60° 45° 30° Conventional

10.7% 0.594% 24.2% 0.206% 39.2%

Name Height(mm) |Roof(mm) |Bottom(mm) Angle(°)
90° 3.28 4.09 10.0 47.9
60° 4.37 5.55 14.0 46.1
45° 4.95 4.65 15.7 41.8
30° 4.74 8.05 28.9 243
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Fig.5 Load and displacement diagram
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Table.4 Mechanical properties of stiffened wing measured by
3 points bending test

90° 60° 45° 30°
Maximum load 164 249 477 171
™)
Flexural rigidity 0.610 0.965 2.16 1.15
EI (Nm?)

Fracture strength 496 -118 768 -90
(MPa)

Neutral axis 0.659 1.02 1.15 1.66
(mm)

Destroyed side T C T C

X T:Tension side C:Compression side
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