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Title: Development of fibre reinforced IR light activated shape memory polymers 

ABSTRACT: 

The Shape Memory Polymers (SMP) are capable of recovering their original shapes upon 

exposure to an external stimulus such as electricity, magnetic field, heat, moisture, microwave 

and light. They are lightweight, have a high strain shape recovery ability are easy to process 

and required properties can be tailored for different applications. Most interestingly light-

activated SMP actuators can be activated remotely sending IR light through fibre-optic cables. 

Non-contact activation of the shape memory effect (SME) is an intrinsic requirement especially 

in sheltered or no-touch environments, for example inside the human body in biomedical 

applications. The polymeric nature of the SMP and its poor stiffness have resulted in 

considerable difficulty in incorporating these materials in real structural application. To 

overcome the inherent low stiffness, low stress recovery, and low electrical conductivity, Multi 

Walled Carbon Nano-Tubes filled (MWCNT), Glass Fibre Reinforced SMP Composites 

(SMPC) has been proposed. This proposal will scientifically investigate (a) light-activated 

shape recovery, mechanical and structural properties of fibre reinforced SMP composites; (b) 

effects of temperature variation on shape recovery, self-healing phenomenon and 

fatigue/fracture behaviour due to thermal cycles and dynamic loading.  

The set outcomes of this project will be achieved through a systematically planned laboratory 

testing program. The thermo- mechanical properties of SMP and SMPC will be established. 

Further the shape recovery and SMP activation through embedded fibre optic fibres will be 

thoroughly investigated. The outcomes of the project will set a number of benchmarks for 

enhanced performance of glass fibre/MWCNT reinforced SMP composites. The firsthand 

knowledge expected from this project will accelerate the development of breakthrough SMP 

technologies in lifesaving medical equipment, state-of-the-art technologies in the space and 

aerospace engineering, mechanical, civil and chemical engineering fields. 
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