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Introduction

Due to its high application rates, arc spraying has been
employed for many decades in applying large scale metallic
corrosion- and abrasion-resistant coatings. In comparison
to other spraying processes, arc spraying offers particular
advantages such as high coating capacity in conjunction
with low process and capital outlays. This economic
potential has led to growing interest in small and medium
sized enterprises to substitute current coating techniques
such as overlay welding, atmospheric plasma coating (APS)
and high velocity oxy-fuel (HVOF) coatings with arc sprayed
coatings. Due to the large surface areas that can be applied
using arc spraying, power stations and waste incineration
are particularly interesting fields for coating application.

The predominating temperatures of over 300°C and the
reactive HCI and KCI containing atmospheres in waste
incinerators (see Figure 1) lead to increased corrosion rates
due to the formation of molten phases and/or “chlorine
induced corrosion” of the construction materials.

Emphasis on materials research in previous years has
been the development of wear- and high temperature
corrosion-resistant coatings. Corrosion protection in power
stations and waste incineration plants requires particularly
high demands on the homogeneity of the coating and alloy
design. The development of new alloy compositions for
coating materials with increased corrosion resistance
based on iron, chromium and silicon offers enormous
potential for the improvement of coating technology. The
development of cored wires for arc spraying is based on
investigations from overlay welding and plasma spraying |
techniques, however, characteristics of the process and
coating development need to be considered.
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Due to the economic advantages of shortened downtimes
as well as extended maintenance intervals, arc spraying ‘
has the potential to establish itself well as a coating

application in the waste incineration industry. I
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Fig 2: Fe-Cr-Si phase diagram at 500°C with selected
arc sprayed coating compositions.

An atomiser gas, e.g. air, accelerates and sprays the molten -
liquid and after impacting the component surface solidifies
and builds up the coating (see Figure 3).

Arc sprayed coating performance — short term exposures

Samples were exposed to the following gas atmosphere
(94,9 vol-% N, 5 vol-% O, 0,1 vol-% Cl,) at 500°C for a
time of 100 h in a horizontal resistance wound furnace (see
Figure 5). Corroded samples were embedded and
examined metallographically. To examine the extent of
attack and elucidate possible degradation mechanisms,
samples were investigated using the EPMA. Element maps
were generated and examples are shown in Figures 6 & 7.
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Figure 5: Furnace set-up for corrosion experiments.

furnace gas outlet

specimen

- No chlorine attack at coating/substrate interface
- Substrate partially oxidised

Figure 6: EPMA element maps for Coating A Figure 7: EPMA element maps for Coating C

- Chlorine attack at coating/substrate interface
- Substrate partially oxidised
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To deal with porosity in arc sprayed coatings, two
methods are proposed: (i) a pre-oxidation procedure to
close the pores in the coating, and/or (ii) the use of a
sealant to close external surface pores in the coating.

The best candidates will be exposed to a second, more
aggressive atmosphere (76,75 vol-% N,, 8 vol-% O,,
0,25 vol-% HCI) at 500°C for times up to 1000 h and will
be embedded in an artificial ash mixture that simulates
real process deposits.



