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Modified Shape Memory Epoxy by Blending CTBN Liquid Rubber
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Abstract Toughening of a diglycidyl ether of bisphenol-A (E~-51)-based epoxy resin and TDE-85 with liquid
carboxyl-terminated butadiene acrylonitrile( CTBN) copolymer has been investigated in this research. Shape memory
epoxy resin of CTBN/EP was prepared by using tetrahydromethyl-1,3-isobenzofurandione ( METHPA) as a curing a-
gent. The characteristics of the blends were investigated by tensile test, SEM, DMA and FTIR. Blends with varying
proportions of CTBN/EP were studied for their mechanical properties, thermodynamics |, glass-transition temperature
and shape memory properties. The test results show that the toughness of epoxy resin was improved by adding CTBN.
And the glass-transition temperature also decreased accordingly. Moreover, the material exhibited a good shape memo-
ry performance, the shape recovery and the shape fixity of this material can achieve 100% and 97% , respectively.

Shape memory, Epoxy resin, CTBN, Glass transition temperature
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Fig.2 SEM images of different systems
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Tab.1 Tensile strength at break of different systems

CTBN &1/ wi% PR/ MPa Wi/ %
0 59.12 5.72
5 62.02 6.82
10 53.83 7.08
15 43.05 7.21
20 41.85 8.72
30 25.95 15.48
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Tab.2 Impact strength of different systems

CTBN # it CTBN ¥ i it R
/W% /kJ+m™2 /Wt% /kJ+m™2
0 21.3 15 46.0
5 24.3 20 40.7
10 42.8 30 52.1
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Fig.3 Glass transition temperature of different systems
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121 178.2 80.6
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151 55.6 99.4
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Tab.5 Shape memory performance of different systems

CTBN %/ wt% TEARIE & %/ % TEAR 5L 4/ %
0 98.3 97.2
5 100 97.8
10 100 97.8
15 100 98.3
20 100 98.8
30 97.2 100
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