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预定型平纹织物的剪切模型

(1. 天津工业大学 复合材料研究所, 先进纺织复合材料教育部重点实验室, 天津 300160|2. 北京航空材料研究院先

进复合材料国防科技重点实验室, 北京 100095)

摘要： 

预定型织物是一种用于纺织复合材料液态成型的新型材料, 可以提高复合材料构件的形状精度和尺寸精度。由于织

物中存在定型剂, 使织物材料的性能发生改变。基于像框剪切试验, 建立预定型平纹织物剪切变形的理论模型。与

干态织物相比, 重点分析了预定型织物中纱线的弯曲刚度和纱线摩擦系数的变化对剪切性能的影响; 同时模型中考

虑了剪切过程中纱线轴向力的变化对剪切性能的影响。另外, 利用立式显微镜观察了在纱线挤压阶段纱线宽度变化

的规律, 考虑了定型剂和织物结构对纱线宽度变化的影响。根据平衡方程得到预定型平纹织物的剪切模型, 通过与

试验结果比较, 该模型可以较好地预测预定型平纹织物的剪切变形性能。 
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Shear model of tackified plain fabrics

(1. Ministry of Education Key Laboratory of Advanced Textile Composite Materials, Institute of Textile 
Composites, Tianjin Polytechnic University, Tianjin 300160, China|2. National Key Laboratory of 
Advanced Composites, Beijing Institute of Aeronautical Material, Beijing 100095, China) 

Abstract: 

Tackified fabric is the material which is used in liquid composite molding, and it can improve the shape 
precision and dimension precision of the composite component. The property of the fabric is changed 
due to the tackifier. Based on the picture frame experiment, a theoretical model was built. The effects of 
the bending rigidity and friction coefficient of tackified yarn on the shear behavior were analysed in the 
article, and the axial force of yarn during the shear process was considered in the model. In addition the 
variation of width of tackified yarn during the shear loading was observed by the microscope, and the 
influence of tackifier and fabric architecture was considered. An shear model was derived from the 
equilibrium equation. The results show that the model can predict the shear performance of the tackified 
plain fabric well.

Keywords: picture frame experiment   plain tackified carbon fabric   axial force of yarn   shear 
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