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Properties of Vacuum Formed Carbon /Epoxy Matrix Composites

ZHOU Changgeng'* XUN Guoli' LI Xiaobing® YE Hongjun'
(1 Composite Technology Center of China Academy of Aeronautical Manufacturing Technology , Beijing  101300)
(2 AVIC Composite Corporation Ltd. ,Beijing 101300)

Abstract  The effects of cured temperature, insulation platform and isolation material on the porosity and
mechanical properties of vacuum formed CCF300/BA9913 resin matrix carbon composites were studied. The results
show that CCF300/BA9913 get better mechanical properties and heat resistance after curing at 125 °C for 2 h. The
porosity decreases and mechanical properties of the cured CCF300/BA9913 increases by adding 0.5 h insulation
platform near the temperature (85 °C ) for lowest viscosity. The porous polytetrafluoroethylene film and semi
permeable film are used to improve the air permeability during curing process and increase the mechanical properties
of cured CCF300/BA9913 composite. The 0° tensile strength, 0° compressive strength, 0° flexural strength and
interlaminar shear strength are 1 896 MPa, 1 387 MPa, 1 668 MPa,89. 0 MPa.
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Tab.1 The information of CCF300/BA9913 prepreg

LR R TH 4 LYk fE
fmm /g-m™ o/MPa E/GPa 81%
0.125 200 3500 230 1.5

1.2 BIZ
RGN R T 22506 CCF300/BA9913 TR Kt
R R ARG J1 A RE B2, 43 1 LR [k T
I, ML 2R
#2 AEEBEKIZHENIZSH

Tab.2 Process parameters of different curing process

2R T8
[T A 1 1 HZ3-0.1 MPa, 110 C{£# 3 h
Fi Ak il B 2 EL%5-0.1 MPa, 125 C{f#E 2 h
[T Ak 3 HZ5-0.1 MPa, 85 C{ili 0.5 h, 110 “CLRlE 3 h
i £k il 5 4 H45-0.1 MPa, 85 CA-i 0.5 h, 125 CLH 2 h

I A S 2 A I S S 4 2 Tl B A )
BT Ay T A B SR DU R S B A L RS
P A R OB R R LS A8 B e R B
LI 1.
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Fig. 1 The diagram of package for test piece
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Tab.3 Standard for test pieces

el WA M2 Y I aUhr v
Fir i ASTM D 3039 fLEE ASTM D 2734
JE4i ASTM D 6641 | ZF4E(RFMEC ASTM D 3171
25y ASTM D 7264 T, ASTM D 7028

JZ Y] ASTM D 2344

MEAIREE 205 4 = T2 RTD (24 C, L4+
Z50) FE R ZS ETW (70 °C, 5256 424 I 358 17 452 90 7
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85% M H IR AE T 7 d)
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Tab.4 Mechanical Properties of CCF300/BA9913 composite with curing process 1 and process 2

fél 1k, e Aty 90°Fir fif 0°JR A 90°J4i 0o SR
il R o/MPa  E/GPa  o/MPa  E/GPa  o/MPa  E/GPa  ¢/MPa  E/GPa /MPa SR /M Pa
RTD 1848 123 58.8 7.86 1210 112 161 7.49 1518 69.4
: ETW 1610 115 30.9 5.69 972 93 79 5.02 1106 328
RTD 1852 124 59.8 7.94 1229 114 167 7.64 1532 713
? ETW 1641 118 348 6.01 1012 106 90 5.89 1196 39.0

®5 FAEMLHE 1128 CCF300/BA9913 5 & #11H
YT 1 R
Tab.5 Physical properties of CCF300/BA9913 composite
cured by process 1and process 2

AL E  RFEIRE AL AR U%  T)C
T 2.0 60.2 147

1 T2 - - 126
F& 1.9 60.1 151

? T2 - - 135

JNFE 5 LA FE R EE 1R 2 R, AR
FLBRRAY 50 2. 0% 1. 9% (LB R IRAE B3R A 4
K2 7R ), - HE AR K003 531 0 60. 2% F160. 1%, T,
A 147 FN151 °CL AR —3. ME 29l LA
B R X £ 2 12 M A, AE 2 R 2 N AEAE D R B
FLBS, 33 2 R 2R FH B 1 7 1) T3 ek 25 TR
P T 5 6 1) AR AR R O ) 4% 4 43 TR A i A2 Rl it
SR, 7 B s RN R I R AT 4 00 T 22 HEBR T
HAEMESIZIRLZ S, B TR W IR IE R,
b TR O E  E s UK MVERTR W IR 1E
JE T FZE NI 8l , SE B BR X EF i i T s .
A D SR A i A R v 5 R 4 B T A RE
Hebr , 76 528 R ) MR R s AE R, gk &
R T A ORI J2 PO RZ 8] 330 28 122 P
O3 £F 4 VAR FE 0 IR R I i B 23 R B AR ]
fRIE T /b LB

TRE 200 IR TR B B LU, B [ AL R
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<Pl 1 A W REF . R (S5 I SR AL

B2 SRR EE 1R AR 2 it AR OO AR A
Fig. 2 The metallographic photograph of sample cured by

process 1 and process 2
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Tab. 6 Mechanical properties of CCF300/BA9913 composite cured by process 3 and process 4

L 0 fif 90° LAt 0° 4 90° R4 0075 il 3t =]
g/MPa  E/GPa  o/MPa  E/GPa  o/MPa  E/GPa  o/MPa  E/GPa /MPa SR EE/MPa
RTD 1872 128 65.9 8.55 1334 129 180 8.32 1611 87.5
’ ETW 1679 120 36.5 6.21 1038 104 94 6.03 1224 40.1
RTD 1881 129 66.3 8.68 1361 121 188 8.83 1642 88.1
! ETW 1712 128 40.2 7.01 1104 111 110 6.96 1301 453

x7 FFAEMLHIE 344 CCF300/BA9913 & & 414t
IR aE
Tab.7 Physical properties of CCF300/BA9913 composite
cured by process 3 and process 4

EALEE  RERRE ALBR  ARRRBM V% T
T 1.5 60.4 152

’ A - - 133
T4 1.4 60.6 155

! BT - - 142

(o) R 3 (b) LA 4
T TR R A 4 K AT N, PR AT AL
B3 SR EE 3R 4 110 i SR

The metallographic photograph of sample cured by

Fig. 3
process 3 and process 4
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Tab.8 Mechanical properties of CCF300/BA9913 composites cured with different isolating membrane

L 0 fif 907 fif 0°JF 4 90° 4 0o s R YY)
s a/MPa E IGPa /MPa E IGPa a/MPa E IGPa o/MPa  EE/GPa /MPa /MPa

1 1881 129 66.3 8.68 1361 121 188 8.83 1642 88.1

2 1896 130 69.2 8.92 1387 122 194 8.97 1686 89.0

3 1892 129 68.9 8.78 1373 121 191 8.91 1673 89.2
s DIRBEIE .23 40 T LR DU I £ M B B S A FL SR DU S 9 B e R s Dl % 1y 2 i T
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Tab. 9 Physical properties of CCF300/BA9913 composite
cured with different isolating membrane

P fLBR% PR % 7)€
1 1.4 60.6 155
2 1.2 61.0 156
3 1.2 60.8 156
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Tab. 10 Mechanical properties of CCF300/BA9913 with

different porosity
LB J2 0] 5P i 0°75 11y 588 B2 0° 4R J3
1% /MPa /MPa /MPa
2.0 69.4 1518 1210
1.9 71.3 1532 1229
1.5 87.5 1611 1334
1.4 88.1 1642 1361
1.2 89.0 1686 1387
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