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Transverse Fracture Behavior of Unidirectionally-reinforced Carbon

Fiber Aluminum Composite under Mixed Mode Condition

Synopsis :

Yutake KAaGAwA and Teruo KisHI

Transverse failure behaviors of unidirectionally-reinforced continuous carbon fiber (M40) reinforced alu-
minum (A1100) matrix composite under crack opening (mode I ), forward shearing (mode II), and their com-
bined mode have been investigated. A modified form of Arcans fixture was used to obtain mixed mode
fracture behavior and fracture toughness. Transverse teusile elastic modulus and strength of the composite
were also obtained.

Results showed that the elastic modulus of the composites was 23.5 GPa and was smaller than that of the
matrix. The transverse tensile strength was 18 MPa and was approximately 1/10 of longitudinal one. It
was found that the values of K1, was larger than Ky.. The fracture behavior of the composite varied with
the ratio of applied mode I and mode [l component. The K1 -Kp relation did not obey theoretically-
obtained quadratic relation. This behavior was explained by crack shielding mechanism due to crack

bridging by thin composite wire.
I and mode II component.

The efficacy of crack shielding varied with the-ratio of applied mode

Key words : transverse failure behavior ; carbon fiber-reinforced aluminum ; mixed mode ; mode 1 and mode

Il ; crack shielding.
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Fig. 1. Shape and dimension of single-
edge-notched specimen.
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Fig. 2. Schematic drawing of ArcaN’s fixture and
definition of loading angle 6.
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Fig. 3. Tensile stress-strain curve for the carbon
fiber-reinforced aluminum in transverse direction.

Photo. 2. Polished sections of the tensile-tested composite.

the maximum tensile load.
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Photo. 1. Fracture surface of tensile-tested com-
posite in transverse direction.
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Fig. 4. Typical load-displacement curves for the
single-edge-notched carbon fiber-reinforced alu-
minum.
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Fig. 5. Plots of maximum gross stress versus
loading angle for the single-edge-notched carbon
fiber-reinforced aluminum.
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Fig. 6. Relation between K1 and Ky for the car-
bon fiber-reinforced aluminum with theoretically
calculated value (dotted line) from eq. (8).
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Photo. 3. Fracture surfaces of the carbon fiber-reinforced aluminum.
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