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Finite Element Modeling and Tensile Properties Analysis of

Curvelinear Fiber-Placed Variable-Stiffness Composite Laminates

NIU Xuejuan YANG Tao DU Yu DAI Weirong
(School of Mechanical Engineering, Tianjin Polytechnic University, Tianjin 300387)

Abstract Through the mathematical modeling of the variable-stiffness tow path, the topological structure of the
variable-stiffness laminate is modeled. The fiber-angle and the layer-thickness of each lamina on each discrete unit
can be designed independently. Then the topological structure is translated into GENESIS, in which the internal struc-
ture of the laminate is visualized, and the tensile properties of each lamina are analyzed. By comparing of the simula-
ted results and the experimental data, the accuracy of the variable stiffness laminate tensile model is 95% . This meth-
od visibly reveals the location of the overlapped units, the distribution of the thickness and the distribution of fiber an-
gle on each ply. It also accurately simulates the tensile properties of the laminate within the plastic range.

Key words Fiber placement, Variable-stiffness composite , Finite element modeling, Tensile properties analysis
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Tab.3 Experimental data of the tensile tests

o,

fiks/mm  Ff/kN oy /MPa|| fik/mm  Hf/kN 0./ MPa
1 5.01 100.2 4 18.46  369.2
2 9.97 199.5 5 22,13 442.6
3 14.23  284.5
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