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Reinforced Shape Memory Epoxy Composites
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Abstract  In order to achieve the optimum combination of the energy cost for shape recovery and the
mechanical performance of composite materials. In this paper, the content of toughening agent Neopentyl Glycol
Diglycidyl Ether (NGDE) is increased in the thermotropic epoxy shape memory polymer matrix to reduce its glass
transition temperature, and Short Carbon Fiber (SCF) is added to compensate the stiffness reduction caused by
toughening agents. The effects of different contents of NGDE and SCF on the shape memory transition temperature ,
shape memory properties and mechanical performance of the composites were investigated. The results show that
increasing the NGDE content can reduce the shape memory transition temperature of the epoxy polymer matrix from
90 °C to 43 °C, and the storage modulus and flexural modulus are synchronously decreased. By adding SCF in the
11%wt NGDE containing sample, the glassy storage modulus, rubbery storage modulus, and flexural modulus of the
composites can be increased to 1. 9 times, 7 times, and 2. 4 times of the original ones.

Key words Shape memory epoxy polymer, Short carbon fiber, Shape memory transition temperature , Storage

modulus, Flexural modulus
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Tab.1 Testgroupsofshape memory epoxy polymer samples

A E51/g D230/g NGDE/g
Al 180 58.8 0
A2 180 58.8 15 (5wt%)
A3 180 58.8 30 (11wi%)
A4 180 58.8 45 (17w1%)
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Tab.2 Test groups of SCF shape memory
epoxy composite samples

WFE S ESlg D230/g  NGDE/g SCF/g
SCF1 180 58.8 30 14.15 (5wt%)
SCF2 180 58.8 30 29.87 (10wt%)
SCF3 180 58.8 30 47.43 (15wt%)
SCF4 180 58.8 30 67.20 (20wt%)
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Fig. 1 Principle of shape recovery test of shape memory material
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