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ABSTRACT

The aim of present wotik to study the strength o&rbon fibefepoyy interface
under cyclic loadingwith nanoindentationtechnique. In this thesis,
nanandentationexperiments were performed on specimehgarbon fiber
reinforced polymer composité3FRPs with different fiber orientations,
selectively, in fibermatrix ard fiberimatrix interface areadNanoindentation
measurements were performed to single and multicycle loadingpading
and the mechanical propertie$ the composite were evaluatel. was
observed thaindentationgn the region close to the interfa@a abrup pop

in type event was appeaterhis event is plausibly connected to a transition
from mainly elastitelastoplasticdeformation to deformatiorby partial
fiber/matrix decohesionMicrostructure and surface morphology of the
composite were studie by optical microscopy (OM), scanning electron
microscopy (SEM) and scanning probe microsq&@BM). The form of failure
(split fiber, fiber / matrix decohesion, matrix failure, plastic deformation) were
determined from the loadisplacement curves and MEand SPM images
before andafternanoindentationHowever, thenterpretation of experimental
reallts to determine the interfapeoperties is not straightforward and reqa

a detailed micromechanicaiodel.In thenanoindentatioexperiments shown
paricular limitations, such as the local microstruct(fieer packing) the
anisotropyof the carbon fibers, the influenod residual stresses afiither-
matrix friction after decohesionTherefore, it wasattempéed to study the
phenomenon, by using computsial models. A threedimensional
fiber/matrix model was built fromANSYS Parametric Design Language
APDL. Suitable finite elements were selected for meshing of the tip and the
sample (fiber ath matrix) andmeshing close to contact of fiber anwhtrix,
which was expectelhrger deformationsto build the appropriate code were
evaluated various models with different tip geometries and specimen mesh,
boundary conditions and material properties in order to find appropriate
parameters fothe failure of theriterface and the deformation mechanism
during the experimental indentationEmphasis was given to the effect of
fiber/matrix friction and the mechanical properties of the matrix (elastic
modulus and yield strength) in the ledigplacement curves.

Keywords: Nanoindemation, Finite Element Method, carbon fibepoxy

interface, mnterfacial strengthsingle loadingunloading, multicycle loading
unloading, &ilure
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