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Convergence Study on Durability Improvement due to Radius
of Arch Type at CFRP Structure with Stacking Angle
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RUSEEell This paper investigates equivalent stress and deformation happening at inner fiber structure
when the tensile force acts on the specimen with arch type composed of carbon fiber. The countless many
each fiber is applied on the unidirectional axis at CFRP and has the high specific strength and stiffness
by comparing with iron. In this study, the distribution of stress due to radius is investigated at the
structure of arch type composed with the optimum stacking angle of 60°. And the durability is seen to be
lower as the radius increases at the same stacking angle. By applying the result of this study to the design
of structure with arch type, it can be devoted to the safe design for the prevention of damage and the
durabilty improvement. And it is possible to be grafted onto the convergence technique at the designed
factor and show the esthetic sense.
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(a) Model 1 (R=20mm)

(b) Model 2 (R=25mm)

R=30mm

(c) Model 3

R=35mm

(c) Model 3 (R=30mm)
[Fig. 1] Analysis model

A 3 AL gRe 2 BEFSlRE, o)F BHE] ¢
3 o] fFreka s AREEHAE 2 g, 2D
Shell 845 A3 o]2]d Shell849] AMHE-S 7]
Fof| FaE o Ao oA Hloju 2+ 5%
o2 FAHE ¢k FRPEAS X Edd e 488
otk s 2] FA= F Smmel 22, 0.36mme] §F

A7 Qol, oA A
=
<)

o ¥

HEHT, HF20E 600 049 AT 292 B Q)
7ol e AFAER Hold 4SS nolw Jg
& oF 4 AATHIO101112131415). 7 443 o}
o 7220 gdo] T FRE 247 WA R, %5, N,
Somms LehIE o) [Fig. 2] thehijole). wa

[Fig. 2] Analysis model laminated 18 times



S|
Al

ol

Y25 7R CFRP7E=olA 9] ofxd idol] uhe Wid 7ol aigh 3 -+ 221

<Table 1> Properties of CFRP

Material Unidirectional
carbon
Density(kg/m®) 157
Young's Modulus XY(MPa) 5670
Young's Modulus XZ(MPa) 2930
Young's Modulus ZY(MPa) 2080
Poisson's Ratio XY 03
Poisson’s Ratio XZ 0.74
Poisson’s Ratio ZY 03
Shear Modulus XY(MPa) 10765
Shear Modulus XZ(MPa) 2580.5
Shear Modulus ZY(MPa) 10765

o

Isheet = 0.3mm
Gsheet = 1lamina

Resin Slamina = 5.4mm

Unidirectional carbon fioer

ungo I

[Fig. 3] Configuration of Analysis model

Static Structural

A fixed Suppott
B force 10000 N

[Fig. 4] Constraint condition
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[Fig. 5] Result of equivalent stress due to radius of
arch type structure
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[Fig. 6] Result of equivalent stress due to radius of 20
mm at arch type structure

[Fig. 7] Result of equivalent stress due to radius of 25
mm at arch type structure
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[Fig. 8] Result of equivalent stress due to radius of 30
mm at arch type structure
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[Fig. 9] Result of equivalent stress due to radius of 35
mm at arch type structure
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[Fig. 10] Result of deformation due to radius of arch
type structure

[Fig. 11] Result of deformation due to radius of 20 mm
at arch type structure

[Fig. 12] Result of deformation due to radius of 25mm
at arch type structure

[Fig. 13] Result of deformation due to radius of 30 mm
at arch type structure
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[Fig. 14] Result of deformation due to radius of 35 mm
at arch type structure
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compression of sandwich plates:
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