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? 3,339,733 
ERA, CCGATE TUYERES Gia THE LIEE 

Williasia H. Sciariz, Pittsiisgia, Pa., 335igia or to United 
States Siee. Coigai’ation, a corporatigy of rew Jersey 

Fed 3.953, Sei'. No. 45,315 
i2. (C. 2S--i 35) 

This invention relates to a ceramic coated tuyere and 
is particularly directed to tuyeres or similar members 
Which are inserted into a blast furnace. Such members 
include tuyere coolers, monkeys and monkey cooliers. 
These members are normally made of copper and are 
subjected to extremely severe operating conditions be 
cause of the high ternperatures in the furnace, abrasion 
from the moving furnace burden, and spiashes of molten 
pig iron from the burden falling into the furnace bash. 
Because of these conditions, the tuyere and other mem 
bers have a relatively short life. 

It is therefore an object of my invention to provide a 
blast furnace tuyere or the like which has a longer than 
normal life. 
This and other objects will be more apparent when re 

ferring to the following specification and attached draw 
ings, in which: 
FIGURE 1 is a longitudinal section of a tuyere and 

tuyere cooler as placed in a blast furnace wall; 
FIGURE 2 is an enlarged secticna view of the tuyere 

of FIGURE 1; 
FIGURE 3 is a sectional view taken on the line li-i 

of FIGURE 2; and 
FIGURE 4 is a sectional view showing the monkey and 

monkey cooler in the furnace wall. 
Referring more particularly to the drawings, the ref 

erence numeral 2 indicates the wall at the bottom of a 
blast furnace. A tuyere cooler 4 which supports a tuyere 
6 is supported in the wall 2. The tuyere 6 is of usual 
construction having a body 8 with an air passage i8 
therethrough for the admission of a blast of air to the 
furnace, this passage being connected at its inlet end 
with the source of air Supply by means of a pipe i2. 53r 
rounding the air passage 10 is a chamber 4 to which a 
cooling fluid is supplied by means of an inlet pipe ió. 
The fluid after passing through the chamber 4 is dis 
charged through a pipe 13. The tuyere and tuyere cooler 
are preferably made of copper but may be made of a 
copper alloy. The term "copper' as used in the claim 
is meant to include pure copper or an alloy which is 
predominantly copper, the materials being those incst 
commonly used in tuyeres. The surface of the tuyere 
exposed to the burder of the furnace is coated with a 
metallic layer 28 with a ceramic coating 22 being ap 
plied over the metal coating. I have found that a metal 
coating 20 having a coefficient of expansion between that 
of the body of the tuyere and that of the ceramic coating 
22 must be provided between the body of the tuyere and 
the ceramic coating to obtain the object of the invention. 
Metals suitable for the coating 28 include austenitic steels 
such as Ai Si types 301, 302, 302B, 303, 304, 308, 309, 
310, 316, 321 and 347, chromium steels such as AISI 
types 403, 405, 406, 410, 414, 420, 430, 431, 440A, 440B, 
440C, 442, 443, 446, 501 and 502, and pure nickel. The 
ceramic coating 22 may be of alurina, beryllium oxide, 
calcium oxide, cerium oxide, chromic oxide, chromite, 
magnesia, silica, strontium oxide, zirconia, and zirconia 
oxide silicate. In applying the coating, the surface of the 
tuyere to be coated is first roughened, as by grit blasting or 
knurling, to improve the adherence of the metal coating. 
The application of the coating 20 is preferably done by 
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blowing the metal in powdered form through a flame 
which applies the metal in a semi-molten form to the 
tuyere, which is preferably rotated as the powder is ap 
plied. The fused ceramic coating is applied over the 
metal coating in a similar manner after the metal has 
Solidified. A similar metal coating 24 may be applied 
over that portion of the tuyere cooler 4 exposed to the 
furnace burden with a similar ceramic coating 26 applied 
over the coating 24. 
FIGURE 4 shows a cinder notch monkey 28 supported 

by a cinder notch monkey cooler 30, which in turn is sup 
ported by cinder notch cooler 32. The monkey 28 and 
monkey cooler 30 are made of the same materiai as the 
tuyere. A metal coating 34 and ceramic coating 36 are 
applied over that portion of the surface of the monkey 28 
which is exposed to the furnace burden. A metal coat 
ing 38 and ceramic coating 40 are applied over that per 
tion of the surface of the monkey cooler 39 which is ex 
posed to the furnace burden. The coatings 34 and 38 
are applied in the same mainer and are of the same ma 
terial as coating 20 and coatings 35 and 40 are applied 
in the same manner and are made of the same material as 
coating 22. 
A combination of coatings found to be quite successful 

is a coating of a metal containing 60 to 62% nickel, 2 
to 15% chromium and the remainder iron, manganese 
and carbon with the ceramic coating being fused alumina 
(Al2O3). The metal coating should be between 0.0005 
and 0.02 inch thick and is preferably between 0.002 and 
0.007 inch. The ceramic coating should be between 0.001 
and 0.04 inch thick and is preferably between 0.005 and 
0.015 inch. 
While several embodiments of my invention are shown 

and described, it will be apparent that other adaptations 
and modifications may be made without departing from 
the scope of the following claim. 

I claim: 
A structure adapted to be inserted into a furnace or 

the like comprising a copper body, a metal coating 
bonded to and surrounding at least a portion of said body, 
said metal coating having a thickness between 0.0035 and 
0.02 inch and a ceramic coating directly bonded to said 
metal coating, said ceramic coating having a thickness 
between 0.001 and 0.04 inch, said metal having a coeffi 
cient of expansion intermediate the coefficient of expan 
sion of said copper and said ceramic and being of the class 
consisting of austenitic steels, chromium steels and nickel, 
Said ceramic being of the class consisting of alumina, 
beryllium oxide, calcium oxide, cerium oxide, chromic 
Oxide, chromite, magnesia, silica, strontium oxide, zir 
conia, and zirconia oxide silicate. 
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