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This invention relates generally to a coated article 
and a method for preparing the same. More particu 
larly, this invention is concerned with providing pro 
tection for columbium and columbium alloys against oxi 
dative degradation at high temperatures. 
High speed jet aircraft engines, especially in the after 

burner section, achieve temperatures in excess of that 
which normally causes oxidation of columbium metal 
when such metal is exposed to an oxidizing atmosphere 
thereby precluding the utilization of the refractory char 
acteristics of this metal in such applications. In addi 
tion, the high temperatures in jet aircraft engines causes 
minute amounts of gas to diffuse into the metal thereby 
causing severe embrittlernent defects. 
The ̀ solutions to the aforementioned problems ̀ are pro 

vided by this invention in order to allow for the utiliza 
tion of refractory metal columbium, with its high melt 
ing point, in the construction of jet engines and turbines. 

In addition, a simple, easily produced coated article is 
provided which has utility in jet afterburner linings, 'tur 
bine blades, etc., or wherever a refractory metal is sub 
jected to high temperatures during use. The coating of 
this invention provides a coated base which is substan 
tially resistant to thermal shock, gas embrittlement and 
oxidative degradation. 
Columbium is a refractory metal having a melting 

point of 4380" F.; however, exposure to temperatures 
of about 1000° F. in an oxidizing atmosphere causes se 
vere oxidation of the metal and diffusion of gas into the 
metal thereby causing embrittlement. 
To overcome this problem a structure of columbium 

or `one of its alloys is provided with a first coating of 
alumina and a second coating of a slip sprayed glass 
like metal oxide which protects the metal from contami 
nation and oxidation up to a temperature of 2500° F. 
The drawing illustrates the coated article of this inven 
tion and the best method of carrying the invention into 
effect. 

In the drawings: 
FIGURE 1 is an isometric View in cross-section and 

exploded form of the coated oclumbium base of this in 
vention; and 
FIGURE 2 is a ñow lsheet diagram showing the various 

process steps involved in the production of the coated 
article of FIGURE 1. 
In order to coat columbium or its alloys, the metallic 

structure must ûrst be cleaned, for example, by grit blast 

2 
ing. A ten mil layer of alumina is then deposited onV 
that portion of the surface to which would be exposed to 
high temperature conditions in an oxidizing atmosphere. 
Flame spraying of alumina is the method chosen for ap 
plying the coating While alumina is utilized because of its 
inertness with respect to columbium and, with ilame 
spraying, provides superior adherence to columbium. 
A glass-like metal oxide which forms the `second coat 

' ing is slip sprayed over the alumina and tired in a puri 
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fied argon atmosphere. The metal oxides utilized in ac 
cordance with the teachings of this invention are selected 
from the group consisting of MgO, BaO, and SiO2. 
A columbium alloy article coated by the above-de 

scribed method provides constant protection of the base 
metal from oxidation and contamination for 200 hours 
at a temperature of 2300° F. Testing further indicated 
that no failure due to thermal shock of 100 thermal cycles 
of 1000° F. to 2300° F. in two minute cycles occurs to 
the coating. 

Thus, the coated columbium or columbium alloy arti 
cles described provides protection for a longer period of 
time by means of a single, low cost process against the 
deleterious effects to which refractory materials are sub 
jected at high temperatures. 
Although the invention has been described with refer 

ence to a particular embodiment, it will be understood 
to those skilled in the art that the invention is capable 
of a variety of alternative embodiments within the spirit 
and scope of the appended claims. 

I claim: 
1. A coated metal article comprising a base of colum 

bium metal, a first layer of llame sprayed alumina bonded 
to said base and a second layer of a fired, slip sprayed 
metallic oxide bonded to said first layer in which said 
metallic oxide is selected from the group consisting of 
MgO, BaO, and SiO2. 

2. A coated metal article in accordance with claim 1 
wherein said second layer is MgO. 

3. A coated metal article in accordance with claim 1 
wherein said second layer is BaO. 

4. A coated metal article in accordance with claim 1 
wherein said second layer is Si02. 
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