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Preparation, Structure and Properties of Nylon 11 Fibers
Liu Yingying, Yao Yiqiang, Zhou Xingxing, Dong Wenhao, Li Dawei, Li Haoxuan, Deng Bingyao, Liu Qingsheng
(Key Laboratory of Eco-Textiles, Ministry of Education, Jiangnan University, Wuxi 214122, China)

Abstract : Nylon 11 (PA11) fibers were prepared by melt spinning-drawing process with nylon 11 as raw material. The effects
of heat treatment temperature, drawing temperature and drawing ratio on the crystallization and melting behavior, crystal structure
and mechanical properties of PA11 fibers were studied. The test results show that with the increase of heat treatment temperature and
drawing temperature, the structures of the prepared PA11 fibers change, the y crystal form inside the sample gradually transforms
into the a crystal form, and the a crystal form and the o’ crystal form transform each other. The crystallinity generally shows a trend
of first increasing and then decreasing. The crystallinity of PA11 fiber prepared at a drafting temperature of 140°C and a drafting ratio
of 4 times reaches the maximum value of 37.7%. The breaking strength of the PA11 fiber prepared at a drawing temperature of 60°C
and a drawing ratio of 4 times reaches the maximum value of 470 MPa. The structures of the PA11 fibers prepared at the drafting
temperature of 60°C. and different drafting ratios also change, and the crystallinity gradually increases with the increase of the draft-
ing ratio. The crystallinity of the PA11 fiber prepared when the drafting ratio is 5 times, and the maximum is 30.1%, but the elonga-
tion at break , work at break and specific work at break of the fiber decrease with the increase of the drafting ratio.

Keywords : nylon 11 fiber ; melt spinning ; drawing ; crystallinity ; mechanical property
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