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Tensile Properties of CFRP Composite with Different Resin Composition
under Cryogenic Temperature

Myung-Gon Kim', Sang-Guk Kang*, Chun-Gon Kim ™, Cheol-Won Kong"

ABSTRACT

In this study, carbon fiber reinforced polymeric (CFRP) composites with different resin composition were
manufactured and resin formulation in composite materials were presented through tensile tests for cryogenic use.
Thermo-mechanical cyclic loading (up to 6 cycles) was applied to CFRP unidirectional laminate specimens from
room temperature to -150 °C. Tensile tests were then performed at -150 °C using an environmental test chamber.
In addition, matrix-dominant properties such as the transverse and in-plane shear characteristics of each composite
model were measured at -150 °C to examine the effects of resin formulation on their interfacial properties. The
tensile tests showed that the composite models with large amounts of bisphenol-A epoxy and CTBN modified
rubber in their resin composition had good mechanical performance at cryogenic temperature (CT).
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Table 1 Resin formulation of T700/Epoxy Composite Models
Model Epoxy type Filler (phr)
phenolic | bisphenol-A .
CUI125NS novolac | (solid, Tiquid) thermoplastic (1.5)
phenolic | bisphenol-A .
Type A novolac | (solid, liquid) thermoplastic (4.5)
Type B phenolic | bisphenol-A semi-solid CTBN
M novolac |[(solid, liquid)| modified rubber (4.5)
phenolic | bisphenol-A )
Type € novolac (solid)
Type D phenolic | bisphenol-A semi-solid CTBN
P novolac | (solid, liquid)| modified rubber (4.5)
Type E phenolic | bisphenol-A solid CTBN
P novolac | (solid, liquid) rubber (3.0)
Type F phenolic | bisphenol-A semi-solid CTBN
M novolac | (solid, liquid) rubber (5.0)
Type A, D: a large amount of phenolic novolac
Remarks Type B, C, E, F: a large amount of bisphenol-A
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& Table 13} Zoh Zize] E3b) Zde 7|@2¥os FUsh
A -8(T700, Torayca Industries Inc.)& ARE3}o] A|ZE|Qle
™ 738}A|(hardener) 24} aliphatic polyamine A|?1 dicyandiamide
(DICY), 28]51 ZskEZA|(accelerator) 4] diuron(DCMUYS A}
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Fig. 1 Curing Cycle for T700/Ep Composite Models.
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Fig. 3 Thenmo-mechanical Cycle for Unidirectional Laminate Composite.
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UD Composite Models.

Table 2 Fiber Volume Fractions of T700/epoxy Composite Models

CU125
-NS

Ve 0.70 0.72 0.66 0.69 0.75 0.72 0.69

Model Type A|Type B|Type C|Type D|Type E|Type F
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Fig. 5 Results of Longitudinal Stiffness and Strength of T700/epoxy UD

Composite Models when Fiber Volume Fraction is Modified to
0.7.
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