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An ivestigation of the strain rate effect on the delamination toughness
of fiber-reinforced composites in the hydrostatic pressure condition

Sung Rok Ha', Kyong Yop Rhee”, Hyeon Ju Kim™", Dong Ho Jung"

ABSTRACT

It is generally accepted that fracture toughness of fiber-reinforced polymer composites is affected by strain
rate in an atmospheric pressure condition. For a present study, the strain rate effect on the fracture toughness of
fiber-reinforced laminated composites in the hydrostatic pressure condition was investigated. For this purpose,
fracture tests have been conducted using graphite/epoxy laminated composites applying three steps of the strain
rate at 270 MPa hydrostatic pressure condition. The strain rates applied were 0.05 %/sec, 0.25 %f/sec, and 0.55
%/sec. Fracture toughness was determined from the work factor approach as a function of applied strain rate. The
result showed that fracture toughness decreased as the strain rate increased. Specifically, the fracture toughness
decreased 12% as the strain rate increased from 0.05 %/sec to 0.55 %/sec.
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Fig. 1 Schematic diagram of compressive dogbone
fracture specimen
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Fig. 2 Photograph of high pressure tension-compression
apparatus
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Fig. 3 Compliance change of graphite/epoxy composites
as a function of strain rate at an hydrostatic

pressure environment of 270 MPa
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Fig. 4 Fracture load change of graphite/epoxy composites
as a function of strain rate at an hydrostatic
pressure environment of 270 MPa
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Fig. 5 Fracture toughness change of graphite/epoxy
composites as a function of strain rate at an
hydrostatic pressure environment of 270 MPa
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