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ABSTRACT: Koiter's approach is used to formulate the influence of fiber orientation on the behavior of the
cylindrical shell in the initial postbuckling region. Results are presented for three-layer composite cylindrical
shells of either glass-epoxy or boron-epoxy subjected to uniform axial compressive load. The results show that
the initial postbuckling coefficient that characterizes the extent of imperfection sensitivity of a structure is
greater for the glass- epoxy shells than for the boron- epoxy shells. For the glass-epoxy cylinders the slope of
the load vs. end-shortening curve in the initial postbuckling region is found to have high negative value, which
is not significantly affected by the change in fiber orientation. This suggests that the buckling of a nearly perfect
glass-epoxy cylinder under prescribed end-shortening will be catastrophic, regardless of fiber orientation.
However, for the boron-epoxy cylinders the negative slope varies with the change in fiber orientation, and
whether the failure will be catastrophic or not will depend on the fiber orientation.
Almroth’s comments: In this paper the authors base their analysis on Koiter's general theory. In comparison to
Reference C-6, shells with larger imperfection amplitude are included in the study. With an imperfection of
about the size of the shell thickness, the advantage of using a fiber orientation close to optimum is totally
eliminated.
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