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Study on Tensile Property of Kevlar129 Yarn and Fabric
with Finite Element Analysis Method

CHENG Jian-fang', XIAO Lu', CHAI Xiao-ming', ZHOU Ji-ming*, CHEN Jian-yong', ZHANG Hua-peng"
(1. Key Laboratory of Advanced Textile Materials and Manufacturing Technology,
Ministry of Education, Zhejiang Sci-Tech University, Hangzhou 310018, China;

2. College of Textiles, Donghua University, Shanghai 210620, China)

Abstract: This research establishes finite element analysis model of fabric at the level of yarn structure
on the basis of tensile mechanical property test of Kevlar129 yarn and the establishment of finite element
yarn model reflecting yarn flexion; uses elastic orthotropic material models with principal stress fracture
failure criterion; makes a contrastive analysis on tensile mechanical property of fabric and obtains the finite
element analysis method for predicting the tensile mechanical property of fabric; analyzes the tensile failure
process of yarn and fabric. In the comparison between the finite element analysis of tensile property of
Kevlar fabric and experimental result, the stress is low in the initial tensile stage and the stress is higher
before tensile failure; the overall matching degree is good and the prediction on mechanical property near
the breaking point is to be further improved.
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