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A Study about Mechanical Properties of GFRP Laminates depending on

Fiber Volume Fraction
Joong-Suk Kook
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Abstract

Domestic small and medium ship companies have lack of leisure boat technologies and especially
they have a problem about its low performance because of the overweight of boat hull. So it is
necessary to have alternative manufacturing process to improve the mechanical properties of composite

material.

In this study, a vacuum curing system was developed as an altenative manufacturing process and
then changed the fiber volume fractions of GFRP laminates. The properties of GFRP laminates such as
void contents, Young's modulus and fracture toughness were determined for various fiber volume

fractions.
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Fig. 1. Vacuum Curing System
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Table 1. Fiber volume fractions under curing
process conditions
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(mm % mm) { (min) (atm) (%)
Gl 196x260 - - 17.7
G2 200x260 10 -0.3 25
G3 198x259 10 -1.0 32
G4 197x256 30 -1.0 41
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Fig. 2. Void content versus fiber volume

fraction



(b) V,=25%

c) V,=32% (d) V,=41%
Fig. 3. Thickness cross-section of GFRP

laminates
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(c) V;=32% (d) V,=41%
Fig 4. Laminated cross-section of GFRP

laminates
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Fig. 5. Displacement correction
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Fig. 6. Fracture toughness test
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Fig. 9. Fracture toughness versus fiber volume
fraction
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