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Formation of the Micro-void in Composite Materials During VaRTM

Process according to the Pressure and Thickness of the Impurity
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Formation of the Micro—void in Composite Materials During
VaRTM Process according to the Pressure and Thickness of

the Impurity

Park, Choong Yong

Department of Materials Engineering

Graduate School of Korea Maritime and Ocean University

Abstract
The purpose of this study is the evaluation about the Micro-void

generated by the impurity. The glass fiber reinforced composite
made through the vacuum bag molding method was used with the
impurity. The basalt fiber known as environment-friendly fiber was
used as the fiber of the Micro-void specimen and the epoxy resin
was used as the base material. The VaRTM process was performed
for the making specimens. The change was given to the thickness
of the impurity and pressure in order to see about production of

the void. Consequently, as the thickness of the foreign material
became thick and the pressure was enhanced, the size of the void

grew and the production frequency of the void was enhanced.

KEY WORDS: Micro-void, Glass fiber, Vacuum bag molding method, Epoxy

resin, Basalt fiber, Composites, VaRTM, Impurity, Pressure
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Table 1. The properties of glass fiber

. Tensile Young’s

. Specific Mohs
Fiber " strength modulus hard

ravi ardness
. Y (MPa) (GPa)

A 2.5 3033 - -

C 2.49 3033 69 6.5

E 2.54 3448 72.4 6.5

S 2.48 4585 85.5 6.5
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Table 2. The comparison of property for basalt fiber

. Tensile Young’s Elongation
_ Density
Fiber Strength Modulus at Break
(g/lcm3)
(MPa) (GPa) (%)
Basalt 2.8 3,100~4,840 85~95 (3.15)
E-glass 2.5 2,000~3,500 70 2.5(4.7)
S-glass 2.5 4,570 86 2.8(5.6)
Aramid 14 3,000~3,150 63~67 3.3~3.7
Carbon 1.7 4,000 230~240 1.4~1.8
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Fig. 6 Manufacturing process of the basalt fibers
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Fig. 7 The application of basalt fibers
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Materials used in Boeing planes Boeing 787 Dreamliner skin structure
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Fig. 8 Composite rate of Boeing 787
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2) RTM(Resin Transfer Molding)
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Fig. 10 RTM process
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Fig. 12 Autoclave process
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Fig. 16 Lay-up sequence of fiber and impurity
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Fig. 17 Fabrication of specimens
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(@) 0.8mm

(b) 1.6mm
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(d 3.2mm
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(e) 4.0mm

Fig. 18 Microscope photos with different thickness impurity
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Table 3. The size and number of void according to the thickness of

specimens
o | Width | Length izlscsk Void . Void Size(mm)

(b) D ® Number Min Max Average
A-1 10 20 0.8 0 0 0 0
A-2 10 20 1.6 2 0.1354 0.2124 0.1739
A-3 10 20 2.4 4 0.1191 0.2729 0.2156
A-4 10 20 3.2 9 0.2571 0.8913 0.6427
A-5 10 20 4.0 10 0.1725 1.1334 0.6595
B-1 10 20 0.8 1 0.2251 0.2251 0.2251
B-2 10 20 1.6 3 0.2334 0.3319 0.2628
B-3 10 20 2.4 4 0.1981 0.3724 0.3525
B-4 10 20 3.2 11 0.2791 0.9834 0.6312
B-5 10 20 4.0 14 0.2529 1.2998 0.8776
C-1 10 20 0.8 2 0.2217 0.3572 0.2895
Cc-2 10 20 1.6 3 0.2525 0.4045 0.3199
C-3 10 20 2.4 3 0.2129 0.6213 0.4277
C-4 10 20 3.2 13 0.2334 1.4551 0.8924
C-5 10 20 4.0 15 0.2594 1.6419 1.0424
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Fig. 19 Results of group-A specimen
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Fig. 20 Results of group-B specimen
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Fig. 21 Results of group-C specimen
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