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Mechanical Principlesfor Siffness Design of Fibrous Compositesand Their Applications
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Abgract : In this article, stiffness tensor of materias is derived for fibrous compostes of aerial materias,
based on the compatibility relation of deformation of fibersin matrices and the strain energy density of the fi-
brous composites. Principa mechanical propertiesof the stiff ness matrix are investigated to derive the relations
between material stiff ness and matrix stiffness, and between stiff ness of fibers and their orientations. More-
over , fundamental formulas and methodsfor stiff ness design of laminated and spatially distributed fibrous com-
posites are provided. Finally, examples are given to illustrate how to use the desgn formulas and compare
them with other theories and experimental data. The research results indicate that after considering the stiff-
ness discount due to imperfect of manufacture technology , the proposed formulas and methods can be applied
to the optimization of design with fibrous composites.
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Table 3 Variation o eastic modulus with ratio of fibers
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