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An experimental study on the fracture toughness of thick carbon/epoxy composite
in the deep-sea environment

S. R. Ha(Mech. Eng. Dept., KHU), K. Y. Rhee(Mech. Eng. Dept., HKU)

ABSTRACT

It is well-known that the corrosive behavior of PMC (polymer matrix composite) structure is much better than the
metal structure in the marine environment. The understanding of fracture behavior of PMC in the deep-sea
environment is essential to expand its use in the marine industry. For a present study, fracture tests have been
performed under four different pressure levels such as 0.1 MPa, 100 MPa, 200 MPa, and 270 MPa using the
seawater-absorbed carbon/epoxy composite samples. Fracture toughness was determined from the work factor
approach as a function of hydrostatic pressure. It was found that fracture behavior was a linear elastic for all pressure
levels. The fracture toughness increased with increasing pressure.
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Fig. 1 Schematic diagram of compressive dogbone
fracture specimen
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Fig. 2 Compliance change of seawater-absorbed
carbon/epoxy composite as a function of
hydrostatic pressure.
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Fig. 3 Fracture load change of seawater-absorbed
carbon/epoxy composites as a function of
hydrostatic pressure.
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Fig. 4 Fracture toughness change of seawater-
absorbed carbon/epoxy composites as a
function of hydrostatic pressure.
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