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To oll whom it may concern: -

Be it known that I, Painip ELMer KErN,
a citizen of the .United States, residing at
Chicago, in the county of Cook and State
of Illinois, have invented certain new and
useful Improvements in the Protection of
Iron and Steel, of which the following is a
full, clear, concise, and exact description.

This invention relates to the treatment of
iron and steel to produce a protective coat-
ing- thereon, and more particularly to im-
provements in the treatment of such ma-
terials by the methods known as Bower-
Barffing. -

The object of the invention in general is to
produce in a short time a heavy scale or
protective coating of uniform appearance
which will render iron or steel articles upon
which it is applied rust-proof or non-corro-
sive.

In accordance with the general features
of this invention, the parts to be coated with
a protective coating are first given a treat-
ment under conditions which will produce
a heavy crystalline oxide coating, and are
subsequently given a treatment which will
produce a smooth deposit upon the outside
of the crystalline coating. o

The process in effect is a two-part process
in which the parts are first placed in a
closed muffle at a temperature and under

conditions which will produce rapid oxi-.

dation, resulting in the formation of a heavy
crystalline coating upon the articles. After
this rapid oxidation the articles are treated
in a muffle from which the hydrogen has
previously been driven and at a lower tem-
perature than the first treatment, which will
result in the formation of a smooth, even
scale on the outside of the heavy crystalline
scale. .

More in detail, the steps of the process
followed in this invention are as follows:

A rack of iron or steel parts together with
approximately one-quarter pint of a fairly
heavy hydro-carbon oil in small containers
is introduced into.the. furnace muffle at a
temperature of from 1320° Fahrenheit to
1400° Fahrenheit. The muffle is then closed
tightly and the rack of parts is allowed to
come to the temperature of the muffle. Su-
per-heated steam is then introduced and a
heavy crystalline coating of oxide of iron
ig produced on the parts. When this coat-
ing has reached the desired thickness the
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rack is withdrawn and the h drogen in the

mufile is allowed to burn. fter the rack
has cooled slightly it is put back into the

mufile together with 'the same quantity of oil-.

as used on the first part of the run. - It is al-
lowed to come to the temperature of the
muffle which should now be about 1330°
Fahrenheit. Super-heated steam is then in-
troduced and the parts oxidized -a second
time until the outside of the heavy crystal-
line deposit has become smooth and of uni-

‘form appearance.. The rack is then with-

dralwn from the furnace and allowed to
cool. - :

In the steps of this process the steam re-
acts with the iron to form a black magnetic

70

oxide scale in accordance with the follow-

ing reaction:
3Fe+4+4H,0=Fe O,+4H,.

The composition formed in this process is
%lwgn by analysis to be approximately

0,0, :

An excess of steam is introduced into the
muffle in order to produce an atmosphere
which is chiefly a mixture of steam and hy-
drogen. The percentage of hydrogen in the
muflle gases depends, of course, upon the
area of the iron surface, the thickness of
the scale already formed, the rate at which
the steam is introduced into the muffle, and
the temperature of the furnace. The higher
the temperature of the furnace, other factors
being the same, the faster the oxidation of

‘the iron surface will progress and the faster

hydrogen will be liberated.

A high temperature of the furnace and a

large percentage of hydrogen in the atmos-
phere of the muffle causes the formation of
a scale having a crystalline appearance. A
lower temperature and small percentage of
hydrogen in the muffle gases causes the scale
of a smooth appearance to form.

It has been discovered that the ideal de-
posit for this protective coating should be
of a crystalline nature with a smooth ap-
pearance on the outside.
deposit is an iron oxide of a lower oxygen
content than the smooth deposit and conse-
quently the conditions under which the two
deposits are formed are somewhat different.
While the crystalline deposit is not as uni-
form in appearance and generally has a
larger number of defects than the smooth
deposit, it has the advantage that it can be
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formed much more rapidly than s smooth
deposit of the same thickness and forms &n
ideal body for deposits of the smooth oxide
surface, the two together providing an ideal
protective coating which meets all require-
ments of protection and appearance.

-~ It will be understood that the same re-
sults may be produced by variations of the

above method without departing from the

spirit of this invention. For example, it
may not be absolutely essential to remove
the parts from the furnace to cool them.
Instead, if the door is opened or loosened
and compressed air is blown through the

muffle, the hydrogen will be burned and the .

temperature reduced. Also, it would be pos-
sible to use two furnaces, one for the pre-
liminary treatment for producing the heavy
crystalline deposit and the second for pro-
ducing a smooth oxide coating. :
What is claimed is:
1. The treatment of iron or steel to pro-

tect it from rust or corrosion, which con-

sists in producing an oxide coating thereon
comprising a heavy crystalline body por-

tion covered by a smooth, even coating.
2. A two-step process of treating iron or

steel to render it rust-proof or non-cor-

- rosive, which consists in first subjecting the

material to a treatment at relatively high
temperature in the presence of steam to
form a crystalline oxide scale thereon, sub-
sequently cooling the metal, and again sub-
jecting it to a similar treatment at a lower
temperature than the first treatment to pro-
duce a smooth, even coating. - '

3. A two-step process of treating iron or
steel to render it rust-proof or non-cor-
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rosive, which consists in first subjecting it
to a relatively high temperature in the pres-
ence of steam with high hydrogen concen-
tration, cooling the material, and subse-

-quently subjecting it to a lower temperature
- in an atmosphere of steam with low ‘hydro-

gen concentration. : :

4. A two-step process of treating iron or
steel to render it rust-proof or non-cor-
rosive, which consists in subjecting the ma-
terial to a temperature of 1300° Fahren-,
heit to 1400° Fahrenheit in a closed muf-
fle in the presence of oil and superheated
steam, cooling the parts, and subjecting
them to a temperature of about 1330° Fah-
renheit in similar atmosphere low in hy-
drogen. ' e

5. The process of treating iron or steel
to render it rust-proof or non-corrosive,
which consists in' first subjecting the mate-
rial to a treatment at relatively high tem-
peratures in the presence of steam to form
a crystalline oxide scale thereon, and then
subjecting the metal to a similar treatment
at a lower temperature than the first treat-
ment to produce a smooth even coating.

8. The process of treating iron or steel
to render it rust-proof or non-corrosive,
which consists in subjecting it to a relatively

high temperature in the presence of steam

with high hydrogen concentration, and then

-subjecting it to a lower temperature in an

atmosphere of ‘steam with low
concentration.
In witness whereof, I hereunto subscribe
this 25th day of March A. D,

PHILIP ELMER KERN,
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