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Figure 2-11 Normalized Moduli for Glass-Epoxy
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Figure 2-12 Normalized Moduli for Boron-Epoxy
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X =axial or longitudinal strength in tension
X, = axial or longitudinal strength in compression
Y, =transverse strength in tension
Y, =transverse strength in compression
S = shear strength
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The highest stress must occur in the gage section (region of smallest

cross-sectional area) so that failure occurs in the gage section.

A uniform stress field must exist over the entire gage-section volume

to eliminate volume-based statistical failure effects (e.g., a realistic

distribution of ordinary defects must exist for the test to be repre-
sentative of the actual material).

Unwanted ‘other' stresses must be eliminated from the gage section

(e.g., eliminate bending stresses induced by load-application mech-

anisms such as misalignment of loading grips).

Alternatively to (3), account for certain end and edge effects (e.g.,

shear-extension coupling) in the data-reduction process.

The specimen material and the test procedure must be represen-

tative of the intended application from the standpoint of

(a) fabrication (a tape-laid specimen does not in any way represent
a filament-wound structure!)

(b) size effects (the characteristic dimensions of the specimen, e.g.,
thickness, cannot approach any characteristic material dimen-
sion such as void size, fiber diameter, etc.)

(c) environment (the loading rate, moisture content, and temper-
ature of the specimen must be similar to, if not identical with, the
actual structural application)
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Under compression loading, the long flexible tension specimens
would simply buckle. Thus, lateral support to prevent buckling is neces-
sary as shown in the compression test fixture with side-support plates in
Figure 2-24. There, the specimen is essentially as long as the fixture is
tall, and only a small portion of the specimen can be seen where it is not
supported.

Figure 2-24 Compression Test Fixture
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else one of three possibilities exists:

(1) The data were measured incorrectly

(2) The calculations were performed incorrectly

(3) The material cannot be described with
linear elastic stress-strain relations
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Unidirectionally Reinforced Composite Material

Property Glass-Epoxy Boron-Epoxy Graphite-Epoxy Keviar®-Epoxy
E, 54 GPa 207 GPa 207 GPa 76 GPa
E, 18 GPa 21 GPa 5 GPa 5.5 Gpa
Vi2 .25 3 .25 34
Gz 9 GPa 7 GPa 2.6 GPa 2.1 GPa
X 1035 MPa 1380 MPa 1035 MPa 1380 MPa
Y, 28 MPa 83 MPa 41 MPa 28 MPa
S 41 MPa 124 MPa 69 MPa 44 MPa
) & 1035 MPa 2760 MPa 689 MPa 276 MPa
Ye 138 MPa 276 MPa 117 MPa 138 MPa
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