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Abstract:
It is desirable to use the constitutive properties of the carbon fibers and matrix materials to model
carbon-fiber composite primary structures. A database of reliable constitutive properties for
carbon-fiber bundles is needed. However, in the hierarchy of analysis for carbon fibers, dry bundle
testing has been essentially cast aside or ignored because of inherent difficulties associated with it.
Substantial efforts have been put into theoretical aspects of fibers grouped as bundles. Much of this
work has involved theoretical and experimental results of unidirectional composites that were
correlated to represent dry-fiber bundles. Results from a reliable dry-fiber bundle test method could be
used to directly find strength distribution functions for dry-fiber bundles rather than indirectly
correlating impregnated-fiber bundle test results.

The parameters needed for ideal dry-fiber bundle testing were explored and established. A dry-fiber
bundle test method was developed to meet the necessary parameters as ideally as possible. The method
incorporated test fixtures that were used to mold tabs onto the fiber-bundle ends as well as maintain the
alignment and integrity of the specimens through final testing. The test fixtures were designed to insure
alignment of the specimens in the test machine and yet cause no interference during testing. Over 600
dry-fiber bundle tests were completed using sized and unsized samples of Hexcel® AS-4 and Amoco®
T300 fibers.

A method was developed to impregnate the carbon-fiber bundles with Hexcel® 3501-6 and 8552
epoxies in a laboratory. The method used a plate press that used both air pressure and vacuum to
produce high quality impregnated specimens., Testing the cured specimens incorporated the test
fixtures that were used for the dry-fiber bundle tests. Each of the fiber types that were tested as dry
bundles was separately impregnated with both 3501-6 and 8552 epoxies. Over.600 impregnated-fiber
bundle specimens were prepared and tested.

The groups of test results were analyzed for relevant information. The coefficients of variation
indicated that variability in the test results was due to variability of the samples and apparently not
induced by the test method. The corresponding dry and impregnated test results were compared
statistically: The test method appeared successful. 
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