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High - performance resin matrix for T800 carbon fiber composites

CHEN Weiming, WANG Chengzhong” , ZHOU Tongyue, YANG Xiaoping
(Institute of Carbon Fiber and Composite, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: High-performance carbon fiber has been widely used in commercial and military fields because of its high
strength, light weight and high stiffness, However, the application of higher performance carbon fiber (e. g. T800)
would cause worse mechanical performances because of the extreme inertness of its surface caused by the alignment
of graphitic crystallites. In order to produce the high-performance resin matrix, which can bond T800 carbon fiber
(CF) well, the sizing of T800 CF was analyzed. The effect of resin matrix’s structure and property on T800 CF
composite was studied based on the analysis. Meanwhile, the mechanical property and thermal mechanical property
of the resin and its carbon fiber composite were analyzed. The results show that T800 sizing possesses high content
of ester, which can possess excellent interfacial properties with glyceride epoxy. With the help of the optimized resin
system, the T800 CF composite possesses excellent interfacial properties and heat- resistance properties. The inter-
laminar shear strength (ILSS) of the composite is 138 MPa, the tensile strength of NOL rings is 2530 MPa, and the
glass transition temperature (T,) is 213 C.
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Table 1 Properties of three different CFs

Diameter of
Carbon fiber . :
single fiber/pum

Tensile strength/GPa

Tensile modulus/GPa Elongation/ %

T300B-3000-40B 7
T700SC-12000-50C 7

T800HB-12000-40B 5

3.5 230 1.70
4.9 230 2.10
5.5 294 1.90
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Fig.1 FT-IR of the sizing of T800 carbon fiber and DGEBA
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Table 2 Mechanical properties of epoxy resins and CF composites

Curing Tensile Tensile 1LSS/MPa
Resin Elongation/ %
agent strength/MPa modulus/MPa T300 T700 T800
MeTHPA 59 2.3 1970 78 75 67
DDM 74 3.1 2100 71 72 68
CYD-128
Modified
oane 73 2.3 3152 80 68 65
Amine
MeTHPA 60 2.7 2810 82 77 77
DDM 98 3.5 3900 81 80 91
TDE-85
Modified
odre 102 4.3 3456 88 83 113
Amine
MeTHPA 65 2.8 2370 108
DDM 71 2.9 2700 101
AG-80
Modifi
odified 68 3.1 2838 105
Amine
£33 EEAMBERIGRASSHEHFERE
Table 3 Properties of mixed resins and their T800 composites
TDE-85/AG-80 Tensile Elongation Tensile ILSS/ NOL tensile
(mass ratio) strength/ MPa at break/ % modulus/MPa MPa strength/MPa
100/0 102 4.3 3456 113 2230
90/10 110 3.8 2894 126 2020
80/20 108 3.7 2918 124 1950
60/40 91 3.5 2600 120 1890
4 BEANHERESHEEENHE T
Table 4 Influence of diluter on properties of resin and T800 composites
Viscocity Tensile strength Elongation Flexure strength ILSS/ NOL tensile
Diluter/phr .
25°C/(Pa+s) of resin/ MPa of resin/ % of resin/ MPa MPa strength/MPa
0 1. 40 110 3.8 156 126 2020
10 0.68 98 4.3 154 132 2320
20 0.57 90 3.4 130 135 2440
25 0.51 88 3.2 128 138 2530
30 0. 44 81 3.1 124 133 2470
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33
(1} Primary epoxy-amine reaction:
CHACH-CHy— & HN— ——» —NH-CHCH—
e o
(2) Secondary epoxy-amine reaction:
—NH-CHLH—  CHCH-CH— —_— —l\"l»t'llf('ll—]‘
ol R ou 2

{3) Epoxy-alcohol reaction:

—0OH + C {/L'H-('Hf— —_— —('H:L:]I——-

{4 OH
Q
B2 SR I e i R
Fig. 2 Main reactions of epoxy-amine system
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Fig.3 The SEM photographs of flexural fracture surfaces of T800 CF composites
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Fig.4 tan d thermographs of the two resin systems
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Fig.5 tand thermographs of T800 carbon fiber composites
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