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Comparative Analysis and Optimization of Quasi Unidirectional Hemp Textile Structure Reinforced
Unsaturated Polyester Resin Composites
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(1. School of Textile Science and Engineering, Tiangong University, Tianjin 300387,China; 2. College of Engineering and Technology,
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Abstract : In order to explore the influence of hemp fiber reinforcement with different textile structures on the properties of
composites, quasi unidirectional hemp fabric reinforced composite (QUHFC) was prepared with hemp roving as the main reinforce-
ment body, and compared with hemp roving felt reinforced composite (HRFC) and plain hemp roving fabric reinforced composite
(PHFC). The mechanical properties of composites reinforced with different textile-structure preforms and the mechanism of failure
were explored. The results show that the mechanical properties of QUHFC are the best. The tensile strength, tensile modulus, flexur-
al strength and flexural modulus are 180.06 MPa, 11.48 GPa, 229.48 MPa and 24.07 GPa respectively. Further with fabric, roving
twist and warp density for the influencing factors, and by orthogonal experimental design on the bachelor, the mechanical properties
of linen fabric reinforced composite casting are analyzed, and learned that in the fineness of (1 100+£34.1) tex. Tex roving as weft,
fineness of 50.5 tex yarn as warp yarn preparation of one-way fabrication to strengthen the body. The variation of fabric structure
(plain weave, twill weave, basket weave) has the greatest influence on the tensile and bending properties of composites. When the
fabric structure is basket weave, the warp density is 60 picks /10 cm, and the weft twist is 4 turns/10 cm, the tensile strength reaches
the maximum. When the fabric is twill weave, the warp density is 40 picks/10 cm, and the weft twist is O turns/10 cm, the bending
strength is the maximum.

Keywords : hemp fiber ; textile structure ; quasi unidirectional composites ; mechanical property ; orthogonal experimental
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