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Properties of CFRP by VaRTM Process and Its Application to Automobile
Engine Hood

Y. H. Kim*, B. G. Choi**, J. H. Son**, Y. D. Cho*** S. H. Eum**** B. H. Woo*****

Abstract : The using of composite material is an aviation field but it changes into a general industry.
Especially composites are expanding the use on transportation vehicles like automobiles, ships, and
aircraft. The main factor of this expansion is high specific strength. It can supply a high quality and
efficiency of energy. But manufacturing of composite products requires many raw materials and tooling
cost for special process, so we needs a reduction of these costs to achieve best efficiency. In the present
study, we contrast the change of mechanical and physical properties between VaRTM(Vacuum Assisted
Resin Transfer Molding) and hand lay-up process. VaRTM process can offer a high quality the same as
autoclave products, and low cost like hand lay-up process. In the results of mechanical tests, VaRTM
specimen is stronger than hand lay-up specimen and hand lay-up specimen became delamination. In the
results of physical tests, the resin content of VaRTM specimen is lower than hand lay-up specimen. On
micrograph, the strength of specimen by VaRTM between fiber and resin is stronger than that of one by
hand lay-up. And the specimen by hand lay-up contains more defects than one by VaRTM. So, VaRTM
process can practically apply for automobile engine hood. This paper shows that VaRTM process is one

of the most suitable processes for composite parts of automobile.
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Table 1. Testing method

strength

Mechan¥cal Test method

properties
Tensile strength ASTM D638
Tensile modulus ASTM D638

Compressive

ASTM D695

strength
Compressive ASTM D695

molulus
Short beam shear ASTM D2344
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Table 2. Results of the mechanical test

Hand lay—up VaRTM
Mechanical
properties Strength | Modulus | Strength | Modulus
(MPa) | (GPa) | (MPa) | (GPa)
Tensil
enste 295 35 | 331 | 57
strength
Compressivef o 47 | 588 | 51
strength hand lay-up
Short beam
shear 50 58
strength

VaRTM
Fig. 1 Fractured specimens of hand lay-up Fig. 2 Microstructures between hand lay-up and
VaRTM
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Fig. 3 SEM micrographs between hand lay-up and
VaRTM
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Fig. 4 VaRTM process
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