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High-Emittance Coatings on Metal Substrates

An investigation has been conducted to find high-
emittance coatings for application on substrates of
the following metals: stainless steel, columbium-—1
percent zirconium (Cb-1Zr), and beryllium. The
purpose of these coatings is to promote and control
radiative heat transfer from metal substrates, such
as those comprising jet engine components or nuclear
space power plant radiators. The more promising
coatings were found to be the titanates of iron, cal-
cium, and zirconium. These coatings exhibit emit-
tances of 0.85 or greater in a vacuum of 10-% torr
(or higher) at elevated temperatures.

In addition, the coatings show good adherence to
the substrate metals. There is also fairly good com-
patibility between the coatings and metal substrates.
For example, tests have indicated that some oxygen,
iron, and titanium diffuse into the Cb-1Zr from the
iron titanate coating; however, the actual amount of
diffusion is related to the time and temperature of
exposure. These high-emittance coatings also pro-
vide some degree of chemical protection to the more
reactive metal substrates. For example, in a sense
the iron-titanate “corrodes” the Cb-—1Zr alloy, since
oxygen, iron, and titanium diffuse into it. This dif-
fusion, however, actually strengthens the Cb-1Zr
alloy to some degree.

Numerous high-emittance coatings were investi-
gated. They were successfully applied by thermal
(plasma arc) spraying, although electroplating and
liquid binder application techniques were also in-
vestigated.

The adherence, compatibility, and emittance sta-
bility of the various coatings over a range of elevated
temperatures and high vacuums were evaluated.
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