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Evaluation of Physical and Mechanical Properties based on Liquid
Composite Molding

Dong-Cheol Park*, Tai-Gon Kim*, Seung-Hyeok Kim*, Do-Hoon Shin*,
Hyeon-Woo Kim**, Joong-won Han**'

ABSTRACT: Autoclave process has been remaining as one of the most robust and stable process in fabricating
structural composite part of aerospace industry. It has lots of advantages, however exhibits some disadvantages or
limitations in capital investment and operation. Recently, there have been various Out-of-Autoclave process being
researched and developed to overcome those limitations. In this study, laminate specimens were fabricated using LCM
(Liquid Composite Molding) process, regarded as one of potential OoA process. DB (Double bagging), CAPRI
(Controlled Atmospheric Pressure Resin Infusion), VAP (Vacuum Assisted Process) and Autoclave process were used
for laminate specimens. Void content, Thickness, Tg (Glass Transition Temperature), ILSS (Interlaminar Shear
Strength) and Flexural strength properties were evaluated for comparison. It is verified that Autoclave based specimen
has uniform thickness distribution, the lowest void content and outstanding mechanical properties. And, CAPRI based
specimen exhibits relatively good physical and mechanical properties over DB and VAP based specimen and
comparable mechanical properties with autoclave based specimen.
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Fig. 1. A400M Cargo Door Fabrication using VAP Process [8]

Table 1. Liquid composite molding processes by category

Vacuum based Pressure based
VaRTM RTM
SCRIMP SQRTM
CAPRI HPRTM
VAP RTI
MVI

*SQRTM (Same Qualified RTM), HPRTM (High Pressure RTM),
RTI(Resin Transfer Infusion), MVI(Modified Vacuum Infusion)
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Fig. 2. Schematics of (a) Double Bagging, (b) CAPRI [14] and (c)
VAP [13]
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Table 3. Summary of specimen thickness

. Standard At
. Thickness .
Specimen (Average, mm) Deviation (Average -
G (mm) Nominal*, %)

#1 DB 2.196 0.0356 1.2
#2 CAPRI 2.128 0.0315 -1.9
#3 VAP 2.206 0.0327 1.7
#4 Autoclave 2.290 0.0118 5.5

*Nominal thickness (Prepreg basis: 2.17 mm)
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