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DESCRIPTION

Corrosion-Resistant Alloys (CRA) itself the name indicates, that
alloys are enhanced with corrosion resistance. Some of the
ferrous and non-ferrous metal alloys are widely used in corrosive
they strongly depend upon
environment and other conditions and are used for water piping

environments. In all cases,

and many other chemical and industrial applications.

In case of ferrous alloys, the stainless steels of some extent are
about cast irons. But some non-ferrous Corrosion-Resistant
Alloys (CRA) exhibit remarkable resistance and therefore may be
used for many special purposes. There are two main reasons for
the non-ferrous materials are preferred over steels and stainless
steels for many of these applications. Corrosion-Resistant Alloys
(CRA) is broadly used by various industries, especially those in
chemical processing.

These alloys provide a reliable performance in the fields of
health, energy, pharmaceutical, gas, oil and others. For example,
many of the non-ferrous metals and alloys possess higher
resistance to corrosion than available alloy steels and stainless
steel grades. Second, is high strength-to-weight ratio or high
thermal and electrical conductivity which provides distinct
advantage to alloy.

The use of these alloys promotes:

¢ Excellent resistance to corrosion attack.
e Stress Corrosion Cracking (SCC) resistance.

e Ease of fabrication and welding.
Stress-corrosion cracking

One of the most metallurgical problems and major concern in
the nuclear industry is Stress-Corrosion Cracking (SCC). It
results from the combined action of an applied tensile stress and
a corrosive environment, both influences are necessary. It is a
type of intergranular attack corrosion that occurs at the grain
boundaries under tensile stress. Low alloy steels are Iess
susceptible than high alloy steels, but they are subject to Stress-

Corrosion Cracking (SCC) in water containing chloride ions.
Nickel-based alloys, however, are not affected by chloride or
hydroxide ions.

Stainless steels are defined as low-carbon steels with at least
10.5% chromium with or without other alloying elements and
maximum of 1.2% carbon by mass. It is also known as inox
steels, which are very well known for their corrosion resistance,
which increases with increasing in chromium content. Corrosion
resistance is enhanced by nickel and molybdenum additions.

Strength of corrosion-resistant alloys

In mechanics the strength of a material is its ability to withstand
an applied load without failure or plastic deformation. The
Strength of materials basically considers the relationship
between the external loads applied to a material and the
resulting deformation or change in material dimensions.

Properties

Material properties are intensive property, which means that
they are independent to the amount of mass and may vary from
place to place within the system of any moment. The basics of
materials science involve studying in the structure, and relating
them to their properties (mechanical, electrical etc.,). The major
determinants of the structure of material and properties are its
constituent chemical elements and at which it has been

processed into its final form.

Some steels and other materials exhibit a behavior termed as
“Yield Point Phenomenon”. Yield strengths vary from 35 MPa
from low-strength aluminum to greater than 1400 MPa for very
high-strength steels. Thermal properties of materials refer to the
response of materials that change in their temperature and to
the application of heat. As a solid absorbs energy in the form of
heat, its temperature rises and dimension increases. But different
materials react to the application of heat differently. The heat
capacity, thermal expansion, and thermal conductivity are the
properties that are often critical in the practical use of solids.
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CONCLUSION

The methods of selecting Corrosion Resistant Alloys (CRAs) in
order to produce and transport the corrosive gas and oil which
can prove to be a tricky and complex problem for solving the
task. “Alloy 316" commonly used for vessel cladding, surface
piping and clad line-pipe. “Alloy 22” displays exceptional
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resistance to broad range of corrosive environments. It has an
excellent resistance to wet chlorine and mixtures containing
nitric acid or oxidizing acids with chlorine ions. Processing and
welding these alloys can significantly influence the corrosion
resistance, and thus, it is important that the final product form
and manufacturing route are considered in the assessment of
suitability of an alloy for the intended operating environment.
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