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Abstract

Abstract

Impure and pure cast alloys have collected reasonable attention over all
the world. The idiom impure can refer to the previously used cast alloys that
consist of pure elements which are combined with other materials.

Furthermore, the term pure can point to highly pure elements.

In this thesis, Aluminum (Al) and Copper (Cu) cast alloys are
considered to be studied. They are also investigated after adding the
Magnesium (Mg) element too. So, in this work three groups of multiple cast
alloys are established under the condition of very high temperatures. These

are the impure Al-Cu, pure Al-Cu and pure Al-Cu-Mg cast alloys.

Then, different quenching conditions are applied after preparing and
treating the cast alloys. These quenching conditions are water, air and oil.

Each one of them 1s employed, analyzed and evaluated.

Moreover, extensive experiments are examined to the established
alloys by applying various mechanical properties. Examples of these
mechanical properties are represented by the hardness and structure. Hardness
Vickers (HV), Hardness Brinell (HB) and Tensile Strength (TS) are
considered for the hardness. Expensive X-Ray Diffraction (XRD), Energy
Dispersive Spectroscope (EDS) and Scanning Electron Microscopic (SEM)
are exploited for the structure. In addition, the mechanical property of

compression has also been utilized in this study.

The results are achieved interesting and reasonable outcomes. First of
all, 103 cast alloys are established. Total of 45 impure Al-Cu, 28 pure Al-Cu
and 30 pure Al-Cu-Mg cast alloys are created, prepared and evaluated.
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Consistent results are separately obtained for each group of the cast alloys.
For quenching conditions after the preparing and treating, water can be
considered as the faster cooling condition compared to oil and air. Whereas,
air can be noticed as the slower cooling condition compared to oil and water.
Generally, measured mechanical properties for the impure Al-Cu cast alloys
reveal more fluctuated observations than the pure Al-Cu and pure Al-Cu-Mg
cast alloys. This can be due to the influence of embedded elements on the

impure Al-Cu cast alloys.
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