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Numerical simulation of draping and buckling of knitted fabric
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Abstract

In order to develop avirtual trial system of garments many researches have been devoted to simulations of draping and
buckling of knitted fabric, but most of them are failed that because the adopted orthotropic mechanical model is not
suitable for knitted fabric.With the aid of the micro-mechanical model of knitted fabric that characterizes the special
properties of knitted fabric due to its micro-knitting structures, the draping and buckling of a square knitted fabric sheet
covering on acircular table are simulated by finite element method. The fabric sheet is discretized with 8-node shell elements
which are specially designed to describe the large rotation of fabric sheet during draping.The buckling modes of the fabric
sheet are analyzed, its post-buckling deformations are evaluated, and experiments on draping and buckling of a square
knitted fabric sheet are also carried out.The simulated results are in good agreement with the experimental observations. The
works in this paper pave the way for developing the virtual trial system of garments.
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