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Ultrasonic techniques, as a mainly means of non-destructive evaluation play an increasingly significant role in
failure prediction and reliability assessment of materials or structures. Casting defects such as oxide layer, cold flakes
in aluminum alloy die-cast plays an important role in the properties. So detection of casting defects such as cold
flakes is necessary for evaluation of properties. This thesis is to evaluate the crack initiation and propagation from the
cold flake through developing an effective and simple ultrasonic method and to investigate the mechanical properties

depending on the size, direction and position of cold flake. This thesis includes five chapters as follows.

Chapter 1 introduced the importance of concern about the casting defects in aluminum alloy die-cast and non-
destructive evaluation and ultrasonic techniques are described for the purpose of this thesis.

Chapter 2 proposed a local immersion and water bag method of ultrasonic measurement for the cold flakes. In this
method, cold flakes condition before and during the tensile force was observed. A cold flake becomes a crack after
certain amount of load depending on the size of the cold flake.

Chapter 3 by selecting the cold flake in different position tensile strength and critical stress intensity factor was
measured. Tensile strength linearly decreases with the area of the oxide layer of the cold flake. The exposed cold flake
largely reduces the tensile strength than that of embedded one. When the oxide layer was parallel or largely inclined
to the tensile direction, the cold flake has no major effect on the tensile properties. The linear fracture mechanics
approach was employed and the apparent critical stress intensity factor of 8-10 MPa.m*? was obtained as a measure of
fracture character, which value was lower than the fracture toughness of 11- 14 MPa. m*2,

Chapter 4 fatigue test was carried out by selecting the cold flake in various position. Fatigue life also decreases
with the size and position of cold flake. Size of the cold flake has more severe effect on the properties. Fatigue life
reduces more for the exposed cold flake compare to the inside one.

Chapter 5 is the summary of the thesis. Properties depending on the size, direction and position of cold flake

evaluated which can be useful tool in failure prediction and reliability assessment of aluminum alloy die-cast.
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