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ABSTRACT

The aluminum plate that used in the engineering components
and structures mostly contains cracks, and subjected to mixed modes
(I&II) loading . This study presented an experimental and theoretical
analysis for the behavior of the crack propagation under the effect of
mixed modes (I&II) stresses in the aluminum alloy (AL-7020T6) by
using (CTS) specimens. This work used a steel fixtures (Richard
fixture) for fixing the specimens in different angles to obtain the
different ratios between mode I and mode II also used binary strain
gauges, crack detection gauges, clip gauge , dial gauge and universal
testing machine. fourteen specimens have been used in this study that
fixed into steel fixture and then subjected to a monotonic load using

constant displacement rate (0.3mm/min).

The results of this work showed that, The (LT) specimen
carrying a larger load than that of the(TL) specimen and also it have
a larger fracture toughness , A good agreement between experimental
and theoretical results ¢« and between theoretical and ANSYS results,
mode [ fracture toughness is larger than that of mode II this is
indicated that the aluminum alloy (AL-7020T6) contain cracks
stronger in tensile and weaker under shear load ,The total energy
release rate (Gt) decrease with increasing mode II fraction this is
indicated that the crack in aluminum alloy (AL-7020T6) at mode I
need higher energy than mode II in order to growth .The shape , size
and orientation of plastic zone exist at crack tip changing with change
in the loading angle ,The criterions (MTS, S, G, R,) for prediction
crack initiation angle can be applied on (LT) specimens, The fracture

surface shape is changing with the loading angle change.
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