University of Mosul
College of Science

Manufacture of binary copper-lead alloys and
triple copper-lead-tin alloys and study their

efficiency to resist oxidation

Amina Sufian Ali Maho Agha
M.Sc. Thesis

Physics
Supervised by

Assist Prof.
Dr. Mahmood Ahmed Hmood Al-Juboori

1445 A.H

2023 A.D



Abstract

As a result of the widespread use of copper and copper alloys in
ancient and modern times, and the resistance of these alloys to oxidation,
which is considered a candidate for use in spacecraft, calls for physicist
researchers to improve in-depth basic and applied understanding of
corrosion behavior in the atmosphere in different climatic and
environmental atmospheres and how these parameters affect corrosion
Therefore, the objective of this thesis is to manufacture copper-lead binary
alloys which are divided into four alloys: A1(CuysPbs), A2(CugsoPb1o),
A3(CussPbis), and A4(CusoPbz).and to manufacture copper-lead-tin
ternary  alloys  which are  divided into  four  alloys:
B1(CugsPb2.5Sn2.5),B2(CugoPbsSns),B3(CussPb7.5Sn7.5),andB4(CusoPb1o
Snio) by pouring molten molds designed and manufactured according to
the requirements research. The includes the performance and efficiency of
these alloys in resisting periodic oxidation at a temperature and in an
atmosphere of a mixture of sodium chloride and sodium sulfate and under
normal atmospheric pressure in a way that the weight per unit area changes
with the oxidation time and an analysis of the results of using an electronic
scanner and an x-ray device. From the observation of the oxidation kinetics
for all the manufactured samples, we found that there is a slight change in
the weight of the models exposed to oxidation. This indicates the formation
of a thin layer (thin film) of copper oxide (Cu,O), which represents the

protection and self-defense for the alloy against oxidation.
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