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Shape Memory Effect of Hair Fibers Responsive to Water

XIAO Xueliang, HAN Xiaoguo, WU Guanzheng, ZHUO Hongtao, QIAN Kun
(School of Textile and Clothing, Jiangnan University, Wuxi 214122, China)

Abstract : Hair fibers are traditionally viewed as good textile materials because of their outstanding elasticity and warmth
retention. Recently, It was reported that these natural fibers are a set of smart polymers that can be responsive to many
stimuli. In this article, four typical hair fibers including human hair, goat, sheep and camel fibers, were investigated for
their shape memory effect (SME) induced by water. It was found that these fibers had good shape memory abilities, which
shows more than 90% of shape fixation and 60% of shape recovery ratios. Characterization by X-ray diffraction and Raman
spectra indicated that fibers which have twin net-points structure has good SME. The twin net-points are formed due to
crystals and disulfide bonds (DBs). The SME of fiber which has single net-point was better than the one with DBs. The
switches in SME of four hair fibers were characterized using Fourier Transform Infrared Spectroscopy. It was found that

these four fibers have identical switch unit, which is hydrogen bond. It was also found that the amount of hydrogen bonds

determine the temporary shape fixation ability of hair fibers.
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Fig.3 Rout chart of water-induced SME of fiber and real SME recording of fiber responsive to water
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Fig.4 Shape-memory performances of four hair fibers
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shape-memory programming
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Fig. 6 Raman shifts of four «-keratin hairs during

shape-memory programming
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Fig.8 Schematic illustration of hydrogen bonding of sheep fiber in shape-memory process based on FTIR test results
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Fig.9 A proposed model for SME mechanism of hair fibers responsive to water
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