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Reduction of Coupling in Tensile and Flexure Composite Specimens

Ilsup Chung*
ABSTRACT

The mechanical properties of generally orthotropic materials are conventionally measured by
performing off-axis tensile and flexure tests. However, the inevitable coupling between tension and shear
in case of tensile test or bending and twisting in flexure test case induces nonuniform displacement and
stress fields. Consequential stress concentration along the boundary of specimens would result in
inaccurate modulus and underestimated strength. This paper proposes the variation of specimen geometry
in terms of appropriate obliquity of loaded boundary. For the purpose, classical lamination theory is
transformed into skewed coordinate, and characteristic equations for both of unidirectional and laminated
composite specimens are formulated. Finite clement analysis is employed to show the validity of the
skewedness in tensile and bending test specimens.
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Fig. 1. Geometry of Off-axis Specimen (in mm)
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Table 1. Properties of T300 15k/976 at 22

Stiffness (in GPa) | Strength (in MPa)
E| 135.1 X, 1454
E; 9.239 Y, 39.02
G 6.274 S 76.53
Vi2 0.318 X, 1296
Y. 206.8

(c) Distribution of gy,

20 35 50 55 -80

075 K z
065055
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Fig. 2. FE Analysis Result for 15° Off-axis Tensile Specimen
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