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Experimental study on shear deformation of 3D orthogonal woven fabric
WANG Yan-jie', ZHANG Yi-fan', PAN Ning"?, CHEN Li*

(1. Key Laboratory of Advanced Textile Composite Materials of Ministry of Education, Tianjin Polytechnic University,
Tianjin 300387, China; 2. Department of Biological and Agricultural Engineering, University of California, Davis 95616,
USA.)

Abstract: In order to reduce the impact of friction and yarn offset on the test results, the picture frame shear equipment is
improved to guarantee the reliability and validity of the test results. The modified picture frames are employed to
investigate the shear deformation 3D orthogonal fabric. The effect of the fineness of Z-yarn and fabric density on
the shear deformation of 3D orthogonal fabric and the deformation mechanism are discussed. The results indicate
that Z-yarn fineness and fabric density influence the shear properties of the fabric. In the initial shear stage, the
friction and the torsion of Z-yarn are the main mechanism, while the lateral compression for extrusion stage.
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Fig.1 Schematic diagram of 3D orthogonal woven fabric
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Tab.1 Structural parameters of 3D orthogonal woven fabric
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Fig.2 Fabric samples for picture frame
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Fig.3 Photo of picture frame
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Fig.4 Schematic diagram of bearing connection
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Fig.5 Schematic diagram of picture frame deformation
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Fig.6 Comparison of friction between before and after
improvement
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Fig.7 Shear stress-shear angle curves of 3D orthogonal fabric
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Fig.8 Variation curve of Z yarn fiber volume fraction
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Fig.9 Morphology of 3D orthogonal fabric before and after
shear deformation
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