") HOKKAIDO UNIVERSITY
Y X7
Title ggbbooboobobooboobboooboobboooboo
Author(s) 00,00;00,00;00,00
Citation goooooooo.AD, 76(769), 1139-1146
Issue Date 2010-09-25
Doc URL http://hdl.handle.net/2115/51720
Rights ©oi00oaon
Type article (author version)
File Information NKRA76-769_1139-1146.pdf

®

Instructions for use

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP


https://eprints.lib.hokudai.ac.jp/dspace/about.en.jsp

BRI M IC L THRIESh - EEMTEBRO S DR P R/ME

A HE W oK E B AT R B LT

Minimization of Stress Concentration for Laminated
Composite Plates with Curvilinearly Shaped Fibers

Shinya HONDA™, Kosuke OWATARI and Yoshihiro NARITA

*® Graduate School of Engineering, Hokkaido University,
N13WS8, Kita-ku, Sapporo-shi, Hokkaido, 060-8628 Japan

The equivalent stress concentration of laminated composite plates reinforced by curvilinear fibers is
minimized with respect to fiber geometries under uniaxial tensile load. Projection of contour lines in
cubic-polynomial is used to represent curvilinear geometry of fibers, and this description makes it possible to
tolerate multi-valued function without solving simultaneous equations, typically seen in the process of using the
spline function. The finite element method is employed with the eight-node quadrilateral isoparametric element
for stress concentration analysis. In this FEM procedure, curvilinear fibers are approximated by assuming straight
short fibers in each element. The optimum curvilinear fiber shapes are searched for minimizing the equivalent
stress concentration using a simple genetic algorithm, and the coefficients of terms in cubic polynomial are used
as design variables. In numerical examples, single-layer and angle-ply laminated composite plates are considered
for different aspect ratios of circular holes. The optimized results show that the present plates with optimally
shaped curvilinear fibers can make the equivalent stress concentration lower than those of the conventional plates
with optimally oriented parallel fibers.

Key Words : Composite Material, Anisotropy, Stress Concentration, Finite Element Method, Optimum Design,
Genetic Algorithm
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Fig.3 Dimensions and boundary condition of the model.

Fig.4 Finite element model employed in the present study.
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