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Effect of Surface Film on Void Behavior in Composite Integrated
Structure

Dong-Cheol Park*, Yun-Hae Kim**"

ABSTRACT: In this study, void behavior of composite laminate by local internal pressure gradient due to structural
geometry and surface film application condition was experimentally evaluated through fabrication of spar/skin
integrated structure specimens. Viscosity comparison and thermal analysis for both carbon fiber prepreg and surface
film were conducted and cure characteristic and rate difference were analyzed. 2 types of spar/skin integrated
structural specimens were prepared based on different application condition of surface film. Subsequently, those
specimens were evaluated through visual surface inspection, non-destructive and destructive inspection. In a specimen
#1 with full application of surface film, low pressurized area of composite laminate created by pressure gradient of
structural geometry had voids. It exhibited that voids could not be evacuated and were locked in cured laminate by
the influence of pre-cured surface film with relatively faster cure rate. In a specimen #2 without surface film, it
revealed that all internal voids disappeared in the cured laminate. Therefore, it is verified that surface film acts as
barrier film preventing void movement and evacuation during autoclave cure.
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Fig. 1. Voids in the laminate
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Table 1. Materials for Specimen

Carbon Fiber Prepreg | Adhesive Film
Resin Cycom 970 SM905
Fiber T-300 3K-70-PW -
FAW (gsm) 193 -
CPT (mm) 0.216 0.127
Cure Temp. 180°C 121/180°C
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Fig. 5. Integrated Structure Laminate
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Fig. 7. Uncured Specimens (a) specimen #1 with full application
of surface film (b) specimen #2 without surface film
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Fig. 9. Viscosity profile for both carbon fiber prepreg (Cycom
970) and surface film (SM905)
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Fig. 11. Surface condition for Cured specimens (a) Specimen #1
with full application of surface film (b) Specimen #2
without surface film
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Fig. 12. Non-destructive inspection images (a) specimen #1 (b)
specimen #2
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