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MECHANICAL PROPERTIES INVESTIGATION OF COTTON STOCKINET
AND THEIR COMPOSITYES

A. Krasnikovs, O. Kononova, G. Kharkova, A. Vagele and A. Machanovsky
Institute of Mechanics, Riga Technical University, LV-1006, Riga, Latvia

Natural fibers as the reinforcement in polymer composite materials are attracting additional
attention during last years. Cotton, flax and hemp fibers together with the number of other
natural fibre materials are being considered as an environmentally friendly and relatively low-
cost alternative of synthetic reinforcement in structural composites.

In the present investigation cotton fibres, stockinet and stockinet based layered polymer
composite structures are under investigation. Cotton threads of different length were tested by
tension in order to obtain the stress-strain dependence and rupture strength and strain
distribution. The fibre length effect on mean fibre strength and limit strain is considered. Also
cotton stockinet specimens of different knitting direction are tested by tension in order to
obtain the stress-strain response (see Fig.1.). Although each thread thickness varies along the
length, we accepted each thread perfectly round and having constant diameter. The thickness
of cotton stockinet is accepted as a constant too. Modulus of elasticity of cotton fibres and
stockinet for different length and knitting direction were obtained experimentally. Fibre
diameter and stockinet thickness were evaluated from optical observation under microscope.
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Fig. 1. Load — displacement curve Jor cotton stockinet in different knitting directions.

Cotton stockinet was used elaborating layered composite plates with thermoset polymer
matrices. Samples having different orientation to main stockinet structure axes were cutted
and mechanically tested (stiffnesses and strength were determinated). Simultaneously
analytical calculation for stiffnesses of cotton stockinet laminated composites (using structural
averaging model) as well as strength predictions were performed. Modelling results were
compared with experimental test data.
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