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Mechanical Properties and Fracture Behavior of Cylindrical Shell Type
for Unidirectional CFRP Composite Material under Tension Load
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ABSTRACT

In this paper, basic micro-mechanical properties of unidirectional CFRP composite shell such as

bonding strength. fiber volume fraction and void fraction are measured and tensile strength test is

performed with a fixture. And then fracture surfaces are observed by SEM.

In case of basic micro-mechanical properties, bonding strength is reduced with decreasing of

radius of each ply in a shell for the effect of residual stress, fiber volume fraction is smaller than

plate,

and void fraction is vise versa. For these reason, tensile strength of shell is smaller than

plate fabricated with same prepreg. For failure mode shell has many splitted part along its length,

and it is assumed that this phenomenon is caused by the difference of bonding strength for

residual stress.
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Table 1. Specification of prepreg

Thickness CF WT Resin content
(mm) (g/m") (9%6)
0.137 i 150 30

Table 2. Mechanical properties of fiber

Tensile | Tensile
Type | Strength|Modulus
(MPa) (GPa)

Elongation | Density
(%) (%)

T300 | 3530 235 15 167
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(a) Plate tensile strength test specimen

(b) Shell tensile strength test specimen
Fig. 1 Tensile strength test specimen
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Fig. 2 Core for tensile strength test of shell
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