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Research on the protective performance of seamless knee

pad based on 3D dynamic capture technology
XIE Liangyu', YAN Yuxiu'", TAO Jianwei*, JIN Zimin"
(1a. School of Fashion Technology ; b. Zhejiang Provincial Research Center of Clothing Engineering Technology ;
c. College of Materials and Textiles, Zhejiang Sci-Tech University, Hangzhou 310018, China;
2. Zhejiang Bangjie Digital Knitting Share Co. Ltd. , Yiwu 322000, China)

Abstract: Seamless knitted fabric is fully formed fabric designed according to the human shape.
Because it’s comfortable to wear, it is suitable to make knee protective pad. In order to design the knee pad
with good anti-impact protective performance, orthogonal experimental design was used to design three
factors including yarn material, fabric structure and fabric density. Three levels were set under each
factor. 9 groups of samples were weaved with seamless knitting machine. The protective performance and
the elasticity of the fabric samples were tested through 3D dynamic capture system and biomechanics
principle. Besides, the effects of yarn material, fabric structure and fabric density on protective
performance and elasticity of samples were analyzed. The materials with good protective performance and
elasticity were chosen to develop seamless knee pad. The results show that when the material is 8tex/100f
polyester +20D spandex/50D polyamide coated yarn, the fabric with interlaced tissue and tight density has
the best anti-impact performance, so it can be used as buffer material of the knee pad. When the material is
8tex/100f polyester + 20D spandex/50D polyamide coated yarn, the material with rib-knitted tissue and
tight density has the best brake performance, so it can be used as the raw material of the knee brake
function. The elasticity of 7tex/144f polyester +20D spandex/30D polyamide coated yarn is good, so it is
suitable for knee pad edge design. The research results provide a reference for optimization design and the
development of seamless knee protection products.

Key words: seamless knee pad; orthogonal design; three-dimensional dynamic capture; biomechanics

principle; protective performance

(REHE: NEE)



