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ABSTRACT

The intensification of process engineering in almost every branch of modern technology, and
development ofnew technologies make increasingly higher requirements for metallic construction
materials, especially for their heat and scaling resistance. The increase in operating efficiency of
certain installation or plants is generally achieved by the application ofhigher temperatures and
pressures and higher flow velocities ofgases and vapors which creates gas corrosion hazard for
the construction materials.

The hot corrosion behavior ofAustenitic steel-308 in presence ofchloride salts at 95(f' C in a
slow current of air for the period of 72 hours has been studied. The Austenitic-308 alloy were
severely attacked by calcium- and barium-chlorides due to formation of volatile metallic
chlorides. The data have been complemented by oxidation kinetics measurements and
morphological structures were analyzed using scanning electron microscope (SEM). The
elemental distribution on the alloy surface deposits were characterized by using energy dispersive
X-ray analysis (EDAX) techniques. The alkaline earth metal chloride salts have deleterious effect
on the protectivity ofthe scales and rapid degradation ofthe alloy is noted.
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Introduction

Corrosion on a metal surface can occur when halide salts contact the surface, because of the
differences in electric potential. In environments with high temperature, the surface film of
stainless steels break down with sudden increase in scaling causing hot corrosion. Hot corrosion is
a widespread problem in various industries such as power generating plants, aerospace and gas
turbine, heat treating, chemical processing, refining and petrochemical, pulp and paper, waste
incineration, mineral processing and automotive.

Although the largest source of chloride compound is in sea water, but when it is heated or
evaporated, chloride compound are found as salt aerosols at the atmosphere. It may strongly
influence the corrosion performance of structure and plant. This influence on corrosives reduce
proportionately with distance from the seawater surface [ 1, 2 ].

Most of corrosion resistant metals rely on an oxide film to provide protection against
corrosion. If the oxide is tightly adherent, stable and self-healing, as on many stainless steels, then
the metal will be highly resistant or immune to corrosion. If the film is loose, powdery, easily
damaged and non-self repairing, such as rust on steel, then corrosion will be unchecked. Even so,
the most stable oxides may be attacked when aggressive concentrations of hydrochloric acid are
formed in chloride environments [ 3 ].

An extensive investigation of the alkali metal chlorides on hot corrosion of austenitic steel has
been conducted [ 4 - 7 ]. The effect of chloride salts such as BaCl2 and CaCl2 on hot corrosion
behavior of austenitic steel-308 steel at 9500 C in air and identified the different constituents
present in the scales of oxidized alloy.

Materials and Methods

The present study has been carried out using commercially available austenitic steel-308. Its
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Conclusion

The results of the study shown the increased cWoride content, the easily the passive region shrinks
and simultaneously with the formation ofcorrosion.

From the study of the effect of different temperature on austenitic steel-308 , the patterns of
the graphs follow the kinetic theory of reaction where the reactions rates were directly
proportional to the increasing of time. It means as the high temperature, the time require in
initiating corrosion attack is decreased. The oxidation rates of stainless steel in presence of BaCl2
and CaCh salts were studied. CaCh coated stainless steel shown higher weight changes than the
coated specimens by BaCh. This shows the aggressiveness of these corrosion agents in decreasing
manner is calcium chloride follow by barium chloride.

The corrosion rate was highly affected by the concentration of chloride ions and temperature.
The trend showing the corrosion rate decreased with the increased of exposure times. This is
because the concentration of the chloride ions decreases with times. Besides that, temperatures
also affect the corrosion rate.

Pitting corrosion, intergranular corrosion and stress corrosion cracking were the commonest
corrosion found in austenitic steel-308.

From the results of EDAX, iron oxide, FeO, Cr203 & NiO occur in great quantities on the
corroded stainless steel surface. There were also other oxides such as BaO, CaO, S03, and Si02
with small composition.
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