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Figure 1. Schematic of NOL Ring Split-Dee Tensile Test.

The testing of filamentary composites to determine
their mechanical properties has proved to be more
difficult than the testing of homogeneous materials
such as metals. The difficulties take several forms:
they may derive from discontinuities encountered in
specimens designed to provide a diminished cross-
section, as is often done to avoid failures at points of
load introduction; they may be associated with the
shear weakness of the binder, leading to undesired
modes of failure;'or they may arise because a type of
test known to be inadequate is used for economy or
other reasons. In this study some of the aspects of the
NOL ring split-dee tensile test are examined, both ana-
lytically and experimentally, in an effort to adapt this
technique to the structural testing of filamentary com-
posites.

The NOL ring split-dee tensile test, shown in Figure
1, has the advantages that the specimen may be readily
fabricated by winding, and the test may be performed
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Figure 2. “Race-Track” Filament-Wound Tensile Specimen.

in a conventional universal testing machine without
special fixtures other than the split-dees themselves.
The test has the disadvantages, however, that (1) no
test section is available at which strain gages may be
mounted to measure the stress-strain properties, and
(2) more seriously, the test introduces substantial
bending moments in the ring where the split occurs be-
tween the two dees. Because the membrane stress in
the ring causes it to increase in diameter as the load in-
creases, the ring tends to pull away from the corners
of the dee, and the maximum bending moment is that
associatedwith the load times the deflection to the cen-
ter of the ring cross-section near the corners of the
dees. These bending moments are of a sufficient mag-
nitude to raise questions about the validity of the test
data.

In attempts to eliminate the bending moment, a
straightaway section was added adjacent to the split
in the dees (Figure 2). A mathematical analysis was
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made of this “‘racetrack” specimen and a comparison
of the results with the ring specimen indicates that,
while bending is not eliminated by the straightaway
section, it is substantially reduced. Even a relatively
short section, i.e., a 1-cm straightaway, reduces the
bending moment to less than one-half that of the cir-
cular ring. A qualitative understanding of the mechan-
ics of the reduction of the maximum bending moment
is gained by realizing that the midpoint of the straight-
away, when loaded, deflects inward toward the center
of the track. Even though the curved portions pull
away from the dees, the eccentricity of the tensile load
at mid-span is small and therefore, the moment as-
sociated with it is also small, i.e., the maximum
moment occurs at the corners of the dees and not at
the midspan.

Experimental confirmation of a qualitative nature
of this analysis of split-dee tests was obtained by
photoelastic tests and by strain measurements on an
enlarged aluminum-alloy ring.
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