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Abstract

An experimental work has been carried out to analyze and predict the elastoplastic
fracture mechanics for the Aluminium alloy of the chemical composition
[AIMg4,5Mn0,7], this material is known as EN AW-5083(H111).

The tests of the fracture toughness measurements were carried out in accordance
with BS 7448-4 (1997) and together with the American ASTM E 1737-96 and
ASTM E 1290-93. These standards cover the evaluation of the fracture toughness
as characterised by the J-integral and the critical Crack-Tip Opening Displacement
(CTOD). A tensile test performed
before the fracture tests in order to predict the mechanical properties and the stress
strain curve of the selected material, which used later as an input data for the Finite
Element Analysis (FEA) by the ANSY'S package. This test conducted on a sample
cutting from the test
material.

The experimental work has been adopted the definitive approach (multiple
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specimen method). This approach based on the use of two specimen's designs, the
Single Edge Notch Bend (SENB) design and the tapered Compact Tension (CT)
design. This test included a construction of the clip gauge, the main and
important part of the CTOD measurement. The preparation of these designs
necessitated many steps including, machined notch pre-cracking the specimens,
fatigue pre-cracking, side grooving,
etc...

After the
measurements, calculations and analyzing the test results, both of the 6-R and J-R
curves for both of the SENB and CT specimens were constructed and plotted, and
the values of the CTOD and J-integral were evaluated.

The Finite Element Method used in the theoretical part of this work to analyses the
elastic and elastoplastic fracture mechanics in the pressure vessel material. The
ANSYS packages 12 and 11 used as a means of applying the Finite Element
Method.

In order to study and analyses the fracture toughness of the selected material, two
and three-dimensional models were selected for the simulation of the specimens.
Calculations for the plane strain Mode I stress intensity factor (KIC) were carried
out. The effect of changing the configuration of the specimens and changing the
notch pre-cracking length for both CT and SENB specimens were studied.
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