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1. Introduction

One of the most difficult strengths for a composite to be 

predicted is the longitudinal compressive one.

This is mainly because a key parameter, i.e., an initial 

fiber misalignment angle necessary for analyzing a 

longitudinal compressive failure, is difficult to measure.

Even though initial fiber misalignment angle is assumed, 

a reasonable analysis for a fiber kinking failure is not easy 

to achieve.

In processing a composite, a fiber misalignment is almost 

inevitable, and a longitudinal compression induces a shear 

stress component in a misaligned coordinate system.



1. Introduction

The shear stress component will generate a misalignment 

angle increment before the composite failure.

In the misaligned coordinate system defined by the     

overall mis-angle (equal to the initial plus the increment), 

the shear stress component will cause the matrix to fail, 

while the axial one brings the fiber to a failure.

Whichever occurs first corresponds to the longitudinal 

compressive strength of the composite.

Two issues must be addressed before the longitudinal 

compressive strength is evaluated. One is the fiber mis-

alignment angle increment, and another is matrix true 

stresses.
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2. Homogenized stresses

In mechanics of continuum media, a stress at a point is 

defined as averaged one of those on an infinitesimally 

small element containing the point through
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For a composite, such an element (called RVE) cannot be 

infinitesimal, since both the fiber and matrix must be 

contained in it, leading to

So, no rigorous stress of a composite exists.


