
Dec. 22, 1953 M_ N, 'QRNITZ ETAL 2,663,558 
FURNACE CONVEYER ELEMENT 

Filed Jan. 21, 1949 

INVENTORJ /vv 

M TIN N.ORNITZ 85‘, - 
. AY H.ENGLISH I" 

\%-J4'7U-»IWA£E”“I M M)”. 



Patented Dec. 22, 1953 2,663,558 

UNITED STATES PATENT OFFICE 
2,663,558 

FURNACE vCONVEYER ELEMENT 

Martin N. Ornitz and Ray H. English, Pittsburgh, 
Pa“, assignors, .by .mesne assignments, to Blaw 
Knox Company, Pittsburgh, Pa., a corporation ' 
of Delaware 

Application] anuary 21, 1949, Serial No. 71,886 

(01. 263-6) _ '5 Claims. 

i 
This invention relates to furnace rqconveyorv-ele 

.ments and the manufacture thereof. It has to 
do with furnace :conveyor velements on which 
work is ‘supported .and advanced through heating 
furnaces to be heated .therein and to the mak 
ing-ofsuchelements. Apurpose of the invention 
is to provide furnace conveyor elements which 
:are superior in that they have no deleterious 
eifectu-ponthe work carried thereby in the pres 
ence of the furnace atmosphere at temperatures 
above 1200” as, for example, in the annealing 
of sheets at about ‘1600" F., yet are of relatively 
simple construction and economical to manufac 
ture. 
Our invention is applicable to furnace conveyor 

elements and the manufacture thereof generally 
but for ‘purposes of explanation and illustration 
the invention will be described as embodied in a 
furnace conveyor roll .‘and as practiced in {the 
manufacture of such a ‘roll. We ‘shall describe 
the structure and manufacture of a roll for con~ 
veying sheets through an annealing furnace. 
Those skilled in the art are aware of the diffi 

culties encountered in the use of metallic con 
veyor elements in heating furnaces. For ex 
ample, conveyor rolls used in sheet annealing 
furnaces tend to collect accretions of material 
from the sheets which dent the sheets vpassing 
thereover. The problem is particularly acute in 
the treatment of high silicon steels and other . 
steels requiring high annealing temperatures. 
Thephenomenon of accretion formation is com 
plex and is in?uenced by the composition of the 
sheets carried by the rolls, the pressure of the 
sheet on the roll and the composition and tem 
perature of the furnace atmosphere as wellas the 
character of the roll surface. The problem and 
one solution of it are explained in Patent No. 
1,951,766. That patent teaches the use of re 
fractory inserts such as inserts of silicon carbide 
in furnace conveyor elements, the refractory in 
serts engaging the Work passing through the fur 
nace. ‘While no oxide coating forms on silicon 
carbide inserts and such rolls are satisfactory for 
certain steels, it has been found that accretions 
do form on the surface of silicon carbide inserts 
when used in the annealing of high siliconsteels. 
Furthermore, the provision and application of the 
refractory inserts entail substantial labor and 
expense. The present invention is an improve- 
ment rendering refractory inserts unnecessary. 
We provide a'furnace conveyor element having 

an oxidized surface which has the advantages 
of refractory inserts as in Patent No. 1,951,766 
but can be fabricated. at materially reduced cost, 
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2 
provides a generally superior construction and 
has wider application. We provide a furnace 
conveyor element having a work-engaging .por 
tion comprising aluminum oxide. Our furnace 
conveyor element may comprise a metal body 
with a Work-engaging portion thereon containing 
‘aluminum oxide in powdery form. If .desired, 
only a portion of the body is covered vwith alu 
minum oxide to provide a Work-engaging portion. 

Desirably our faceconveyor element-comprises 
a metal body having aluminum alloyed .to the 
surface thereof, the surface of the aluminum be 
ing oxidized to form a Work-engaging surface. 
The conveyor element ‘may be in the form of .a 
conveyor roll comprising a metal body having at 
at least a portion of the peripheral surface there 
of a Work-engaging area comprising aluminum 
oxide. The thickness of the coating should be 
greater than .005". 
We further provide a methodof makinga fur 

nace conveyor element comprising providing a 
metal conveyor element body, bonding aluminum 
to at least a portion of the surface of the body 
and heat treating the aluminum coated body to 
form aluminum oxide at the surface thereof to 
provide a work-engaging portion. Thealumi 
num may be applied ‘to the conveyor element 
body in any suitable Way. We find it~convenient 
to spray the aluminum onto the conveyor ele 
,ment body using any vmetalizing spray gun as 
well known in the art. The aluminum should 
be sprayed onto the body to a depth greater than 
.005’ ' and should cover that portion of thesurface 
of the body which is to \be the work-engaging 
portion of the element. 

, Desirably the conveyor element'body withithe 
aluminum applied to the surface portion thereof 
is ?rst heat treated to bond the aluminumitothe 
surface portion of the body and thereafter the 
conveyor element body with‘thealuminumbonded 
to the surface portion thereof is separately heat 
treated to oxidize the surface of the aluminum 
to provide a work-engaging portion. The alu 
minum which has been applied to the body is 
preferably covered, as, for example, with alu 
minum paint, to protect'it against oxidation dur 
ing bonding. The bonding is accomplished at a 
temperature of the order of i200~140€l° F. and 
the oxidizing of the aluminum is accomplished 
at a temperature of the order of 1600-1760” F. 

Other details, objects and advantages of the 
invention Will become apparent as thefoll'ovving 
description of a present preferred embodiment 
thereof and a present preferred method of prac 
ticing the same proceeds. 
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In the accompanying drawings we have illus— 
trated a present preferred method of practicing 
the invention and have shown a present preferred 
form of furnace conveyor element prepared in 
accordance therewith, in which 

Figure 1 is a perspective view of a furnace con 
veyor roll shown as having its work-engaging 
surface sprayed with aluminum; 

Figure 2 is a diagrammatic fragmentary cross-. 
sectional view to enlarged scale through the body 
of the roll; _ . 

Figure 3 is a diagrammatic and fragmentary 
plan view of a lower portion of a sheet steel an 
nealing furnace having rolls therein of the kind 
illustrated in Figures 1 and 2, said plan view being 
taken generally along line III—III of Figure 4; 
and 

Figure 4 is a diagrammatic and fragmentary 
view in elevation of the furnace portion shown 
in Figure 3 taken generally along line IV-IV 
thereof. 

Referring now more particularly to the draw 
ings, a hollow furnace conveyor roll is designated 
generally by reference numeral 2. The roll com 
prises a body of work-engaging portion 3, necks 
4 and conical portions 5 joining the necks to the 
roll body. The roll may be a steel or alloy roll 
of known composition. A plurality of such rolls 
‘2 may be mounted for rotation within the re 
fractory walls 9 forming the chamber of an an 
nealing furnace Hi. The necks 4 of the rolls 2 
extend through registering openings in the walls 

There 
is provided means for spraying aluminum onto 
the roll body 3, such means being shown dia 
grammatically in Figure l as a metalizing gun 6 
by which the aluminum is melted and applied. 
Preferably the roll is rotated and the gun trav_ 
ersed along the roll until the roll body 3 is cov 
ered to the thickness desired. 7 
The roll body -is covered with aluminum to a 

depth greater than .005" and to perhaps a depth 
of .01" to .02”. The aluminum forms a solid 
coating on the roll. As initially applied it is 
simply adherent to the roll. Prior to bonding 
the aluminum to the roll the aluminum may be 
protected to prevent oxidation during bonding, 
as, for example, by painting it with a protective 
coating of aluminum paint. The bonding is 
effected at a temperature of the order of 1200 

F. Preferably we heat the aluminum 

perature rises slowly to about 1200° F. and we 
‘then hold the temperature at about 1200° F. for 
about two hours, whereafter we raise the tem 
perature to about 1400° F. and hold it there for 
about one hour. This effects the bonding of the 
aluminum to the body. We thereafter raise the 

the aluminum bonded thereto to about 1600° F., 
hold it at that level for about two hours and 
thereafter raise the temperature to about 1700° F. 
and hold it at that level for about two hours. 
This oxidizes the surface of the aluminum. ' 
The completed conveyor element thus com 

prises three layers or strata, (1) the underlying 
metal body, (2) an intermediate aluminum alloy 
layer consisting of aluminum alloyed with the 
base metal and (3) the surface layer which is 
aluminum oxide. The surface layer ordinarily 
‘has a dusty or powdery appearance and is of a 
whitish-grayish cast. 
When the aluminum is coated with aluminum 

paint to protect it during bonding it is not neces 
sary to remove the aluminum paint during the 
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oxidizing step- as at the higher oxidizing tem 
peratures the paint largely oxidizes and, in any 
event, has no substantial protective effect. 
At the end of the oxidizing step the roll is 

cooled in the furnace and any residual oxidized 
paint is ?aked or rubbed off. The roll is then 
ready for service. - 

Referring to Figure 2 of the drawings, the roll 
body is shown at 3 and the coating is designated 
1. The alloy ‘layer through which the coating 
is bonded to the roll body is designated 8. The 
?gure is, of course, largely diagrammatic. 

It is old in the art to aluminum-coat metal 
for resistancegto oxidation but, so far as we are 
aware, the provision of an aluminum oxide 
coating on a furnace conveyor element to counter 
act the tendency of the conveyor element to col— 
lect accretions of metal from work passing 
through the furnace is new. In our structure 
the aluminum oxide coating has only the accre 
tion inhibiting function and does not function to 
protect against oxidation. Indeed, the surface 
of the aluminum oxide coated element may be 
somewhat porous, possibly to a depth penetrating 
the alloy layer, and does not afford adequate pro 
tection of the base metal against oxidation at 
high temperatures. 
When conveyor elements other than rolls are 

made the process employed is generally the same, 
the coating being applied to the surface portion 
or portions of the conveyor element normally 
coming in contact with the Work during operation 
of the furnace. 
While we have shown and described a present 

preferred embodiment of the invention and have 
illustrated a present preferred method of prac 
ticing the same it is to be distinctly understood 
that the invention is not limited thereto but 
may be otherwise variously embodied and prac 
ticed within the scope of the following claims. 
We claim: 
1. In combination, a furnace conveyor element 

having a work-supporting ferrous or alloy body, 
said body having a melting point above about 

.- 1400" F., an aluminum oxide surface covering the 
work~engaging portion of said body, said surface 
being in weld relation to the work-engaging ex 
terior portion of said body. 

2. In combination, a furnace conveyor element 
having a ferrous or alloy body, a thin aluminum 
‘coating covering said body in bonded relation 
thereto and having a work-engaging surface con— 
sisting essentially of aluminum oxide, said body 
having a melting point above about 1400” F. 

3. In combination, a furnace conveyor element 
having a ferrous or alloy body and a thin alumi 
num coating in weld relation thereto over the in“ 
terface between the body and said coating, said 
body having a melting point above about 1400" F., 
said coating covering the work-engaging exterior 
area of said body and having a depth greater than 
about .005 inch, said coating further having its 
work-engaging surface comprising aluminum ox 
ide. 

4. In combination, a furnace for heat treating 
metal work at 1400" F. or above, at least one con 
veyor element in said furnace to engage Work 
passing through said furnace, said conveyor ele— 
ment having a work-supporting ferrous or alloy 
body, said metal body having a work-engaging 
portion, said work-engaging portion having an 
aluminum oxide surface, whereby the formation 
of accretions is inhibited when work engages said 
aluminum oxide surface. 

5. In combination, a furnace for» heat treating 
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metal work at 1400° F. or above, at least one con 
veyor element in said furnace to engage Work 
passing through said furnace, said conveyor ele 
ment having a work-supporting ferrous or alloy 
body, a thin aluminum coating in weld relation to 
said body along the interface between said body 
and said coating, said coating having a work 
engaging surface of aluminum oxide, whereby 
the formation of accretions is inhibited when 
work engages said aluminum oxide surface. 

MARTIN N. ORNITZ. 
RAY H. ENGLISH. 
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