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Preparing of Carbon Fiber Composites Using by Vacuum Bag Hot-press
Molding Process and Comparison with the other Molding Processes

1.

Won-Wook Heo*’, Gil Woo Jeon**, Seung Kook An*

ABSTRACT: In this study, vacaum bag hot-press (V-HP) process can be used as an out-of-autoclave (OOA) process
by improving the inefficient process of the autoclave forming method with excellent physical properties and surface
quality. A carbon fiber composite was molded via V-HP process and analyzed the physical properties and
microstructures between composites manufactured by autoclave (AC) process and hot-press process (HP). The tensile
strength of the composite materials using the V-HP process was 320.6 MPa and the AC process samples found to be
substantially close to the tensile strength of 335.3 MPa. As a result of confirming the surface quality of the composite
material using SEM, it was confirmed that in the V-HP process, the removal state of pores due to volatile solvent in
the resin was slightly lower than that of the AC process, but it had a considerably superior surface compared to the

HP process.
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Table 1. Details of carbon fiber prepregs

Number of filaments 1k
Pattern Twill
Resin Content (R/C) 40%
Mixing ratio (Resin/Curing agent) 3/1

20Ton Press
Heat and Pressure

400000

BAGGING FILM
/ BREATHER

RELEASE FILM

PUMP PRESS

950mPa VACUUM LINE 'DI
?

VACUUM VALVE

™

VACUUM
us Mold SEALANT

RELEASE FILM

iRIRIRIRInt)

Heat and Pressure

Fig. 1. Schematic diagram of the vacuum hot press molding
process
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Fig. 2. Schematic diagram of the Autoclave molding process
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Fig. 3. Schematic diagram of the hot press molding process
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Fig. 4. Molding cycle of carbon fiber composites
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Table 2. Tensile properties of carbon fiber composites

Ave. Ave, Y ’
. Ve Standard Ve, Toungs Standard
Tensile Stress Deviation Modulus Deviation
(MPa) (GPa)

V-HP 320.6 11.6 12.1 0.9
AC 335.3 16.3 13.4 1.5
HP 226.5 22.1 8.7 0.7
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Fig. 6. Flexural Strength of carbon fiber composites

A= Ao & YEl oL, o]= HEHA} o]y o] 23S
sH91 4 Qlgick. HPEAO) 49, BaARY Q7w
226.5 MPa=2 7}4 W AgkS Ho|= #A o2 slolg g,

7y 3748 B R ] ApAIRE AHE/dS Table 29] 42

_?L
52
T

A=} fFAFSHA V-HPE A2 AC
2.1 GPaJJr 13.4 GPag ACEZA o= Azte AW
_HP3 ggi AZE AEol vske] tha
Z7|Et Eo|
2 3 7=

B
N

NIEuY
ok
T
H
rSL‘

o
=
—

ox
u

o]

10 ox
s
ae]
l-J

U

o

oé«lﬁ

_I {
o

of
S5

o flo
=
fu

w2l ol

filo
J i

o,
ofd o
ol ok i)
 xo
32 ox 38
—VL ot o
ot
oL
_5‘.:
=
Z:
oft
_"

H o oft

_E'_sl—x].]i_,] =237 =+ Fig. 6

C¥7go] 579.4 MPa& 7H =2 71 YeholaL, o
V-HPZ# o] 5453 MPa, HPEZ- A 0] 412.4 MPa& 7}
AE g 7= A AT S A
P8 =AY Abol= A o ' A
A A3 A HAE = ] R gk
Aol & Ao= o

oA & % 9l

O

o
ol

N ok o
H = 2 XL lO
o B rlo
> 0 ol
o= EIE F_._4
o o e it
4>

1
o

e

32 SENE OlMTE B4

2 A5Ro] vl 4lel V-HP, AC 2l HP 542 =2
Aol e B A A WA E = 7] E ] A A o] et
2 Blo] ik 53, 7 ok AL B R g
A AP A 8] 7| Zoh s S, e 7)s
o AZoliE BAAR BA 2 UL UL AoR

X250 WD 150mm  100zm

LE 150V X250 WD 15.0mm 100m

X250 WD 150mm _100um

Fig. 7. SEM Images of carbon fiber composites molded by (a) V-
HP, (b) AC and (c) HP
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Table 3. Fiber volume fraction of CFRP specimens by V-HP process

FAW (g/cm?) | ps(g/cm®) | n(ea) | t(mm) | V (%)
1 200 1.77 4 0.75 60.2
2 200 1.77 4 0.78 57.9
3 200 1.77 4 0.76 59.4
Ave. 200 1.77 4 0.76 59.2

Table 4. Fiber volume fraction of CFRP specimens by AC process

FAW (g/cm?) | ps(g/cm®) | n(ea) | t(mm) | V(%)
1 200 1.77 4 0.79 57.2
2 200 1.77 4 0.75 60.3
3 200 1.77 4 0.79 57.2
Ave. 200 1.77 4 0.78 58.2

Table 5. Fiber volume fraction of CFRP specimens by HP process

FAW (g/cm?) | ps(g/cm?) | n(ea) | t(mm) | Vq(%)

1 200 1.77 4 0.69 65.5

2 200 1.77 4 0.69 65.5

3 200 1.77 4 0.71 63.6

Ave. 200 1.77 4 0.70 64.9
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