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Influences of Placement Position of Leno Mesh Fabric on Flexural Properties of PP/Jute Composite and Finite Element Simulation
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Abstract : Based on the leno mesh fabric as the reinforced rib, the leno mesh fabric reinforced polypropylene (PP)/jute com-
posite was made with compression molding process. With the three-point flexural test and finite element analysis, the effects of the
leno mesh fabric's different placement positions on the flexural performances of the composite were explored. Besides, the flexural
damage mechanism of the composite was analyzed furthermore. The results show that the flexural performances of the composite
are better when the leno mesh fabric is placed on the middle and upper layers. Compared with the composite without leno mesh fab-
ric, when the leno mesh fabric is placed on the upper, middle and lower layers, the flexural strength of the composite is increased by
19.28%, 18.79%, 5.30%, and the flexural modulus is increased by 24.12%, 18.24%,and 11.76%, respectively. The PP/jute compos-
ite models with different placement positions of the leno mesh fabric were established by finite element, and the flexural damage
mechanisms of the composite under different placement positions were analyzed. When the leno mesh fabric is placed on the upper
layer, it is mainly subjected to pressure, while when it is placed on the lower layer, it is mainly subjected to tension. As the leno
mesh fabric moves down, the stress gradually concentrates. Therefore, when the leno mesh fabric is placed on the lower layer, the
damage is greater and the mechanical properties are poor. The stress value error between the finite element simulation and the flexur-
al test is 4.48% (upper), 2.74% (middle) and 3.27% (lower), respectively, and the load-displacement curve obtained by the simula-
tion is highly consistent with the curve obtained by the flexural test.

Keywords : jute fiber ; polypropylene ; leno mesh fabric ; flexural property ; finite element simulation ; composite ; dam-

age mechanism
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