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Abstract

The exposure of aircraft and industrial gas turbine blades to high
temperature can lead to the degradation of a material by its reaction with its
surroundings. Metals and alloys sometimes experience accelerated oxidation
when their surfaces are covered with a thin film of fused salt such as (Na,;SOy)
in an oxidizing atmosphere of elevated temperature. This mode of attack is
called "Hot Corrosion", where apercus, non-protective oxide scale can be
formed at the surface.

One of the most important ways to protect these parts is the modification of
the surfaces of the base alloys by coating. The role of surfaces enrichment in
aluminum (Aluminizing) produces a continuous protective oxide scale of
alumina (Al,O3) which has a high melting point, good insulator for heat and
electricity, and can reduce the diffusion of oxygen sulfur, and metallic elements.

In this work, two types of coating systems have been done, as follows:
1. Traditional pack cementation, in which the base alloys have been.
aluminized at (1000 °C) for 2,4,6 hours

2. Thermal Barrier Coating: In this way, the alloys are coated with two types of
rare element oxides, namely, cerium oxide (CeO;) nano and normal, and
titantum oxide (TiO;) normal and nano before aluminization, each separately.
These coatings were implemented and their efficiency was tested on two types
of improved alloys, including (Superalloy-733E) nickel-based and (Steel-H25)
iron-based alloys. The formation mechanism of these coatings and their growth
kinetics were studied using a sensitive balance (0.0001) gm. The structure of the
resulting coatings and the distribution of the coating elements were also
identified using X-ray techniques (XRD) and the scanning electron microscope
equipped with the known X-ray energy analysis device (SEM-EDAS). The
results showed that the coating systems as well as the protective oxide layer
proved to be efficient and highly resistant to corrosion in the presence of molten
salt (Na>SO4) on all alloys and all types of coatings used with slight differences
between them, while some peeling and failure of the oxide layer were shown on
the uncoated alloy due to the thermal cycles it is exposed to in corrosive

environments.
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