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Abstract

In this study, a group of aluminum-based alloys was manufactured using the
casting method and in different weight ratios: four binary alloys consisting of

(aluminum - lead).
AT1(Al 95Pbs), A2(Al 90Pbio), A3(Al 85Pbis), and A4(Al goPbao).
And four triple alloys consisting of (aluminum - lead - tin).
AS5(AlgoPbsSns), A6(A180Pb1oSni0), A7(Al 70Pb15Snis), and A8(AI s0Pb20Sn2o).

The metals were melted using a gas furnace and poured into molds prepared for this
purpose in advance. After that, the alloys were cut with a CNC machine, to a fixed
thickness (1 cm). The structural properties of these alloys were studied through X-
ray diffraction examinations (XRD) and a scanning electron microscope (SEM-
EDS) to know the phases formed during the casting process, and to know the
homogeneity of the alloy components. as it was found that there is a good
convergence with the data of the International Center for Diffraction Data (ICDD).
This is for the purpose of knowing the extent to which these alloys can be used as
radiation shields, The effect of alloying elements on the efficiency of these alloys in
attenuating gamma rays was studied for different radioactive sources and different
energies: Cs-137 (662keV), Am-241 (60keV) and Ra-226 (186-1765) keV, the linear
attenuation coefficients (1, ) and mass attenuation coefficients (u,,) were founds
by using a gamma ray system that contains a sodium iodide detector activated with
thallium Nal(Ti), as it was shown that there is a linear relationship between the

attenuation coefficients with increasing concentration of alloy elements.. And there



is an inverse relationship between the values of attenuation coefficients and
energies. and calculated the half value layer (HVL), mean free path (MFP). As it
was found that there a linear relationship with increasing energy, and inverse
relationship with alloy concentration. these coefficients were also calculated
theoretically using XCOM Program. It was found that there is a good agreement
between the experimental and theoretical results. This confirms the extent to which
these alloys can be used as protective shields from the radiation that society suffers
from in general, as these alloys can be used particular in the medical field.

All manufactured alloys have proven their efficiency in attenuating gamma rays.
The best alloy in performance was the alloy A8, which has the highest value of the
mass attenuation coefficient, because it contains a large percentage of lead and tin,
among the prepared alloys, and these two elements enhance the efficiency of the

alloy in the ability to attenuate radiation.
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