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Abstract

At IIT Delhi, we have been working in making smart textile materials such as fibres, yarns and fabric that change shape and size in response to changes in the immediate environment. A novel approach has been used to develop stimuli sensitive textile materials by integrating newly synthesized temperature sensitive copolymers based on acrylamide with textile substrates. A series of temperature sensitive random linear copolymers of N-tert-butylacrylamide (NTBA) and acrylamide (Am) were synthesized by solution polymerization method, using regulated dosing of comonomer Am having a higher reactivity ratio (rAm = 1.5) than NTBA (rNTBA = 0.5). Copolymers with varying feed ratios of NTBA and Am (80:20 to 20:80 mol %) were synthesized and characterized. Cotton yarns and fabrics were coated using an aqueous solution of the copolymer containing 1,2,3,4-butanetetracarboxylic acid as a crosslinker and sodium hypophosphite as a catalyst, followed by drying (120 (C) and curing (160-200 (C). The integrity of the crosslinked coatings to the textile substrates was observed to be excellent. The integrated polymers were found to retain temperature sensitive swelling behavior and a transition in the temperature range of 15 to 40 (C. The transition to swelling was completed in about 20 minutes while deswelling was quicker in 2-3 minutes. The response was found to be reversible and stable to repeat cycles of transition. 

Using these materials environmentally responsive textile applications, such as fabrics that alter water vapour transmission or porosity with change in environment conditions, have been successfully demonstrated. Since these materials are both shape changing and mechanically strong, they may find potential applications in making strong artificial muscles for lightweight robotics.
