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under Tensile and Bending Loadings
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The study was conducted to evaluate reliability of the longitudinal tensile properties
of unidirectional carbon fiber reinforced composites. Two kinds of carbon fiber reinforced
composites laminates were tested in order to examine the factros of variability and have
the information concerning reliability improvement. Temperature dependence of the
strength and its variability were investigated by means of testing at two kinds of tem-~
peratures. Statistical distributions of the respective mechanical properties were obtain-
ed from the tensile tests. As a result. strength of composites was directly proportional to
the ultimate strain and was not proportional to the elastic modulus.

The fracture behavior in bending of notched plate was studied for a composite materi-
al. The uniform bending tests of notched plates have been carried out for a wide range
of notch radii. The experiment shows that the nominal stress at failure decreases with
decrasing notch radius and it approaches a constant value when the notch radius is less
than about 0.3mm. The critical maximum stress is governed by notch root radius alone
in the case of a constant thickness of specimen.
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Fig. 1. Specimen geometries. all dimensions in mm.
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and ultimate strain in two tempera-
ture conditions.

Table 1. The estimated value by weibull distribution in tensile strength

Sample mean. ¢, Standard deviation C.0.V Shape Scale Parameter
(MPa) (MPa) parameter (MPa)
T300 R-T 1.200 312 0.26 4.42 1.312
100C 1.050 269 0.256 4.54 1.160
T8O0 R-T 2.100 274 0.13 10.7 2.210
100T 1.970 246 0.125 11.3 2.060
Table 2. The estimated value by weiull distribution in elongation
Sample mean, ¢ Standard deviation C.O.V Shape Scale Parameter
(%) (%) parameter (%)
T300 R-T 0.757 0.433 0.570 1.81 0.851
100 0.684 0.163 0.240 4.91 0.747
T8OO R-T 0.636 0.119 0.187 6.57 0.683
100T 0.680 0.0804 0.118 12.40 0.711
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Table 3. The estimated value by weibull distribution in elastic modulus

Sample mean. ¢ Standard deviation C.O.V Shape Scale Parameter
(GPa) (GPa) parameter (GPa)
T300 R-T 197 ' 81.8 0.415 2.60 2292
100T 159 53.2 0.334 3.32 177
T80 R-T 320 69.6 0.218 5.48 348
100T 289 52.2 0.180 6.88 310
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