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ABSTRACT

In this work, the progressive failure of open hole compositespecimen subjected to compression is stud-
ied. CFRP laminates of various stacking sequence (unidirectional, cross-ply, quasi-isotropic) with a
circular hole are fabricated and tested under compressive loading. An anti-buckling compression fixture
is used to prevent buckling of specimens. In this work, a unified experimental approach comprising of
digital image correlation (DIC), acoustic emission (AE) and strain gauge are used to study the damage
mechanisms of open hole CFRP specimen under compression. DIC is employed to capture the surface
strain field near the hole of the CFRP specimen. AE is used to study the initiation and progression of
various damage modes in the CFRP specimen. AE parameters arethen used to classify the various dam-
age events in uni-directional, cross-ply and quasi-isotropic laminates. Strain gauges are also employed
to capture the failure strain information close to the hole.Subsequently, fractography studies are carried
out to ascertain the occurrence of various damage modes in the specimen. In additon, finite element (FE)
simulation of the progressive damage failure of the open hole CFRP specimen is done using ABAQUS
software. Three-dimensional brick elements (C3D8R) are used to simulate the compression failure in the
CFRP specimen. A VUMAT subroutine is coded to study the matrix compression and fiber kink failure
based on Pinho’s damage model. Numerical results obtained from FE simulations are then compared
with experimental observations, and the accuracy of the FE model is validated.
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