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Effect of structure parameters on memory properties
of thermo-sensitive shape-memory woven fabrics

JIN Guanxiu', HU Jinlian’ , LU Jing’, TAN Dongyi’
(1. Zhejiang Sci-Tech University, Hangzhou, Zhejiang 310018, China; 2. Zhejiang Institute of Modern Textile
Industry, Shaoxing, Zhejiang 312030, China; 3. The Hong Kong Polytechnic University, Hong Kong, China )

Abstract The principle of compositionality and temperature-response characteristic of shape-memory
polyurethane was introduced and a method to describe this shape-memory properties was given. A series
of thermo-sensitive shape-memory woven fabrics which have different structure parameters have been
developed and tested. The testing results showed that the shape-memory property was not strengthened
obviously with the increasing of shape-memory(SM) fiber line density. Moreover, plain woven fabric had
the best shape-memory properties, but there were not obvious differences among other woven structures.
In addition, with the increasing of fabric tightness, single-way SM fabric shape recovery ratio( SR) would
decline and the shape fixity ratio (SF) would rise slightly, but both the SR and SF of two-way fabric
would drop. When using bamboo fiber as the warp yarns, the fabric had the best shape-memory property.
However, no evident differences were shown when using other fiber as warp yarn. Furthermore, the SR of
two-way SM fabic was higher significantly than that of single-way fabric, but the SF of single-way SM
fabric was superior to that of two-way fabric. Finally, the results showed that the other way of single-way
SM fabric also had shape-memory function but with lower index, and as to fabrics with SM as weft yarn,
the SF in warp direction was totally higher than that in weft direction.
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Tab.1 Structure parameters of thermo-sensitive shape-memory woven fabrics
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Tab.2 Memory property results of thermo-sensitive

shape-memory woven fabrics
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Fig. 1 Shape memory cyclic tensile curves of sample 1.

(a) Warp direction; (b) Weft direction
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