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AN ANALYTICAL METHOD FOR MULTIPLY COATED FIBER
COMPOSITES WITH PERIODIC REINFORCEMENT PHASE UNDER
ANTIPLANE SHEAR
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Abstract: A composite model with periodic distributed reinforcement is adopted to study the elastic behaviour
of multiply coated fiber composites under antiplane shear forces. Referring to the concept of eigenstrain and using
the theory for doubly quasi-periodic Riemann boundary value problems, the problem of periodic distributed
inclusions is transformed into that of homogeneous materials with periodic distributed eigenstrains. The elastic
fields in the fibers, coatings and matrix are obtained in series form. Several comparisons with the finite element
method, generalized self-consistent method and asymptotic homogenization method are made to demonstrate the
accuracy of the present method. The influences of the thickness and stiffness of coatings on interfacial stress
concentration and effective longitudinal shear modulus are discussed. The present method provides an efficient
tool for interfacial effect analysis of multiply coated fiber composites.
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Table 1  Stress concentration factor on interface
B i CH
& A3 FEM A3 FEM
0.05 1.71616 1.7132 1.68527 1.6820
0.1 1.75996 1.7579 1.72214 1.7190
0.2 1.85100 1.8476 1.88455 1.8777
#2 BURFEIVIEE /GPa
Table 2 Effective longitudinal shear modulus
A Jil% Yaviila GSCM
A FEM AL FEM

0.05 4.00568 4.00565 3.95485 3.95484 3.95226
0.1 4.58048 4.58045 4.47726 4.47724 4.47081
0.2 6.31540 6.31525 5.90413 5.90396 5.86905
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