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Study of the Possibility of Producing
Auxetic Weft Knitting Fabrics

Dr: Wedian Abbas ,Dr: Mostafa Al Ahmad

Eng : Emaan Zaina

Abstract:

In this paper, we present the technique used to produce many foldable
flat weft knitting structures with auxetic properties using traditional
yarns available in the local markets, and an automated flat knitting
machine.

These structures depend on creating specific geometric shapes on the
surface of the fabric which is called auxetic geometry, inspired by
origami (the Japanese art of paper folding).

The geometric shapes give the fabric new specifications and geometric
parameters that differ from traditional weft knitting fabrics, as these
properties depend on the method of arranging the stitches within the
structure of the knitted fabric.

The research samples were produced using the Shima Seiki automated
flat knitting machine with the design software (SDS-ONE) and with
two different kinds of stitches to produce samples with Geometric Zig-
Zak structures with different geometric angles and several materials as
well as changing the number of stitches involved in forming each
structure.

The results showed that all samples had a negative Poisson's rate and
the required auxetic properties, which differ according to the structure
angle, the type of yarn materials, and the number of stitches in the
structure.

Key Words:

Flat Knitting, Auxetic properties, Knitting Structure, Structure Angle,
Negative Poisson's Ratio NPR.
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