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METHOD OF COATING METAL 
Joseph Ogden, Maywood, N.J., assiguor, by inesne as 

signments, to Engelhard Industries, Inc., Newark, N.J., 
a corporation of Delaware ' 
N0 Drawing. Filed Nov. 27, 1959, Ser. No. 855,508 

1 Claim. (Cl. 117-65.2) 
The present invention deals with a method of coating 

metal and more particularly with a method of coating 
refractory metal with a platinum-group metal. 

It is well known that molybdenum at high tempera 
tures has high strength properties which makes it de 
sirable for high temperature, high stress applications, 
e.g. for jet engine turbine blades, glass melting apparatus, 
and other structures for use under high temperatures. 

However, molybdenum, as such, cannot be advan~ 
t-ageously utilized because of its high rate of oxidation at 
high temperatures. 

In order to protect molybdenum from oxidation at 
high temperatures, platinum is generally used as a clad 
ding metal and is applied to the molybdenum by bonding 
a strip or sheet of platinum to the molybdenum or by 
bonding a tube of platinum onto a core of molybdenum 
wire or rod to form a composite material. Otherwise, 
the molybdenum is provided with a ?tted platinum sheath 
and the structure formed therefrom is welded only at the 
structural joints. The composite material is unsatisfac 
tory for many applications because of the exposure of 
the molybdenum at the edges of the strip, sheet or rod. 
The sheathed molybdenum is unsatisfactory because there 
is no strong bond between the molybdenum and platinum, 
and the platinum is subject to fracture under stresses 
with the subsequent failure of the molybdenum. 

While the spraying of a thin layer of platinum metal 
onto molybdenum has been considered, the sprayed layer 
coating is porous and does not adequately protect the 
molybdenum. 
The present invention relates to the spraying of plati 

num or other platinum group metals such as palladium 
and rhodium or alloys thereof onto a molybdenum body, 
or a body of other refractory metal, e.g. tantalum, tung 
sten, titanium, in a manner whereby the platinum group 
metal completely covers the body with a strong me 
chanical and metallurgical bond therebetween and other 
wise provides a suitable protective cladding for use at 
elevated temperatures. 
A simpli?ed ?ow diagram of the method of the inven 

tion is as follows: 
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It is an object ‘of the invention to provide a method of 

cladding a refractory body with a platinum group metal. 
It is another object of the invention to provide a method 

of applying a plurality of sprayed layers of a platinum 
group metal onto .a refractory body whereby the body 
is adequately protected against oxidation at high tem 
peratures. 

Other objects and advantages of the invention will be 
come apparent from the description hereinafter following. 

In accordance with the invention, a sheet, strip, rod, 
bar or other structure composed of molybdenum is ?rst 
cleaned by well known chemical cleaning or etching meth 
ods after which molten platinum is sprayed onto the 
molybdenum by the known metallizing gun spray method 
to form a thin layer coating on the molybdenum. There 
after, the coating is preferably plastically deformed, e.g. 
the coating is shot peened, by known shot peening pro 
cedure, whereby the entire layer is substantially plastically 
deformed sut?ciently to condition the layer for improved 
solid diffusion of the layer by a subsequent heat treating; 
and to otherwise place the layer and the molybdenum in 
more intimate contact with each other. Thereafter, the 
coated molybdenum is heat treated, i.e. annealed, in a 
reducing atmosphere, e.g. in dry hydrogen, at a tempera 
ture of from 600° C. to 1400° C. for about one to ten 
hours depending upon the temperature employed, where 
by the consequent solid ditfusion of the layer eliminates 
the pores inherent in the sprayed platinum layer. After 
the aforesaid treatment of the ?rst sprayed platinum layer, 
the coated molybdenum is not su?iciently protected for 
high temperature application. Therefore, the spraying, 
peening and heat treating are repeated whereby a suf 
?ciently thick protective coating is provided by’ the spray 
ing in layers with intermediate peening and heat treat 
ment. The process is repeated until the coating has the 
desired thickness, i.e. from tenths of a thousandth of an 
inch to any thickness required. Desired thickness is de 
termined by the life expectancy of the end product. It 
has been discovered that while substantially thick spray 
coatings may be provided by continuous spraying, such 
continuous coatings are inferior to the coatings provided 
by the aforesaid method of the invention'and otherwise, 
the intermediate shot peening not only improves the solid 
diffusion of the layers under the heat treatment, but also 
provides for a stronger mechanical and metallurgical 
bond between the platinum layer and the molybdenum. 

Example 

A surface of a 2" x 2" molybdenum plate .025" in 
thickness was cleaned and etched and was sprayed with 
molten platinum and provided with a platinum layer 
0.003" in thickness. The coated surface was shot peened 
and then annealed in dry hydrogen for one hour at a tem 
perature of 1000" C. The coated plate was cooled in air 
and the same operation repeated four times until a layer 
aprpoximately 0.012" in thickness was built up on the 
molybdenum plate. The layer was found to be substan 
tially non-porous. 

While shot peening is speci?cally referred to, the coat 
ing may be plastically deformed by other methods such 
as pressing or rolling. 
While speci?c embodiments of the invention are de 

scribed, modi?cations are contemplated within the scope 
of the appended claims: 
What is claimed is: 
The method of coating a refractory metal body com 

posed of a metal selected from the group consisting of 
molybdenum, tantalum, tungsten and titanium, compris 
ing cleaning a surface of the body, spraying a molten 
platinum group metal on the cleaned surface in the form 
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of a thin coat, shot peening the coating, heat treating the 
shot peened coating at ‘a temperature from 600° C. to 
1400° C. to promote solid diffusion of the coating, and 
alternately continuing the spraying, shot peening and 
heat treating until a su?iciently thick coating'of platinum 5 
group metal is built up on the metal body. 

4 
References Cited in the ?le of this patent 

2,075,910 
2,432,657 
2,719,797 
2,797,174 
2,930,106 

UNITED STATES PATENTS 

Robinson _____________ __ Apr. 6, 1937 
Colbert et a1 __________ __ Dec. 16, 1947 
Rosenblatt et a1 _________ __ Oct. 4, 1955 
Mozley et al __________ -_ June 25, 1957 
Wrotnowski __________ _- Mar. 29, 1960 


