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Finite element simulation of tensile mechanical properties of
silk fabrics and polyester silkdike fabrics
LI Yinghui', XIE Chunping', LIU Xinjin'*, SU Xuzhong'
(1. Key Laboratory of Eco-Textiles, Ministry of Education, Jiangnan University, Wuxi 214122, China;
2. Jiangsu Spce=silk Co. ,Ltd. , Sugian 223700, China)

Abstract: In order to evaluate and optimize tensile mechanical properties of fabrics according to yarn properties of
weaving materials in fabric design, finite element simulation and experimental verification of the whole tensile process
were made for the fabric. Polyester silkdike and silk fabrics with similar specifications were chosen, and the fabric
samples were measured with super depth of field digital microscope VHX-5000 to gain the geometry parameters of the
yarns. The three-dimensional finite element model was built by AutoCAD. Then, the load and the boundary
conditions were set by applying the finite element software Ansys to solve simulation results of tensile load. Lastly,
the finite element simulation results and experimental results were compared. The results indicate that the tensile
simulation curves and experimental curves are basically similar, verifying the feasibility of finite element simulation.
There are obvious differences between silk fabrics and polyester silk-ike fabrics in the initial stage and breaking stage
of tensile curves.
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Geometry diagram of warp section of fabric
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Fig.2 Fabric model
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Tab.2 Geometrical parameters of meso-evel fabrics
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Tab.3 Tensile property parameters of yarns
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Fig.4 Siress nephogram of fabrics under warp tensile
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Fig.5 Comparison of tensile mechanical properties on silk fabrics and polyester silk-ike fabrics
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