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To caZZ whom zt ma,y conaern

- Be it known that I JOHN STE?ENSON Jr.,
a citizen of the Umted States, 1951(111:1&' at

Sharon , Pennsylvania, have invented certain
new and useful Improvements in Metallur-
gieal Produets or Alloys, of which the follow-
“ing is a specification.

In the metallurgy of iron 1 and steel it is a
common practice, if not a necessity, to intro-

. .1o duce into the molten metal before it is cast
. certain elements which have been removed
L from the molten bath during the course of
‘the operations having for thmr object the
production of what is known by the usual
term “‘steel” from pig metal, serap, ore, or
- similar materials.
. ments in the steel is necessary and desirable

The presence of these ole-

~on account of the useful properties they in-

i R | ~duce in it and without which properties the
.20
- . pose intended. Prominent among the ele-

metal would be useless for the particular pur-

'~ ments are manganese, carbon, and phos-

.25

' phorus.

- of the property it confers on the steel of roll-
| -ing without cracking.
~ the fact that manganese removes from the
-  steel the occluded oxids formed during the

Manmnes& 18 desua,ble on account

- T'his 1s really due to

. operations, which oxids cause redshortuess or

- cracking under mechanical treatment. Fur-
-thermore the presence of oxids will cause

. ;-the formation of blow-holes or cavities dur-

o | o ing the setting or chilling of the molten steel.

]Steel at high tempemture will occlude a large

R - amount of various gases, neaﬂy all of which

3 5_;;001113&111 oxygen in combination.

Onsolidify-

. ing or chilling the steel is no lonﬂ'er able to

~hold in suspension or combination a Jarge
. _part of these gases,and then expulsion within

| :. ~therapidly-solidifying metal leadsto the cavi-

g0

‘ties mentioned. The affinity which manga-
‘nese has for oxygen causes a decomposition

~ of these occluded gases to take place, result-

~~° ing in the forma,mon of oxid of manganese
~ 'and certain simple gases.

These sample TASeS
are not held in solutmn SO rea,dlly by the steel

- and if released when the steel isata high tem-

perature and still fluid they are able to escape

- without causing any deleterious influence.

The oxid of manganese formed is a thin cin-

' 50 der at the temperatule of the molten steel

‘becoming T ecognlzed

authorities.

plates or sheets.
ereater extent than carbon a closer and more
| ﬁmshed texture and surfacein steel, prowded

| a great a.flmty for earbon
| _ﬂ'elelsen and ferromanganese contain between

steel clean and free.
contfers solidity upon steel.
‘The presence of carbon in steel is desirable

on account of the hardness and strength it
‘produces and also the density. Phosphorus

is desirable for the same reasons. Hitherto
it has been regarded as a very deleterious ele-
ment in steel, but its real properties are lately
Formerly rails con-
taining a high percentage of phosphorus were
looked upon with great disfavor; but the pro-
duction of phosphorated steel rails?at Terre

Noire which gave excellent service and the
contemporaneous discovery that steel railsin

England, noted for their long life, contained

| and rises rapidly to the surf&ee, leaving the .
Thus manganese also-'
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upward of 0.30 to 0.40 phosphorus has modi-

fied this opinion considerably. It has thus
been found that under certain conditions

carbon and phosphorus may replace each

other within certain limits with most desir-
able results, as was noted by Bell and other =~
It has been found that by lower-

ing the carbon and raising the phosphorus
the steel is less brittle, gives greater sServ-

75' :-_

ice, and rolls with a better finish. - Thus -

steel containing a considerable proportlon of
phosphorus when rolled—as, for example,

into rails—possesses a desirable surface or = =~
80 s

““skin,” which-is not found in lower phos-
phorus and higher carbon steel. The same

effect is noted in the softer grades of steel

uased, for example, in the manufacture of
Phosphorus produces to a

the percentage is not excessive. This is

times encountered due to the sticking of the
sheets one to another in the doubled and re-
rolled packs. The addition of these elements
to the steel is made in various ways.

D'elelsen or ferromanganese, alloys of iron,
and manganese. Manganiferous alloys have
Forexample,sple-

five and six per cent. ecarbon. The addition

then of manganese to the molten bath of metal roo - :

found extremely desirablein the manufa,ctul e '
of sheets or tin-plate, where trouble is some-

9o ':
~The

| manganese 18 added in the condition of spie- =




‘incidentally and necessarily implies the ad- | per cent.

- dition of carbon, so that recarburizing and

10

remanganizing are carried out in one opera-

tion. Occasion sometimes requires that the
carbon added be excessive in amount, in
which case the addition is made by putting
carbon in the bath in the form of coke, an-
thracite, and even bituminous coal. This
method of recarburizing, while practicable,

isattended with certain disadvantages, asthe

“introduction of carbon in this shape gener-

- . loy or'in combination with metal is the sim-
plest and mostsatisfactory method.

20

the final product.

ally causes violent reactions in the molten |

steel that result 111 unfavorable conditions in
It has been found that the
addition of carbon in the condition of an al-

dition of phosphorus is likewise attended
with disadvantages unless added in the form
of an alloy. The natural mineral apatite or

~ caleium phoephate has been used; but there-

sults are not uniform, and the influences on
the steel are bad.. In the shape of an alloy—
as, for instance, ferrophosphorus—the addi-

tion is much stmplified and the results much
- more satisfactory.

Hence up to the present
time recarburizing, remanganizing, and re-

~ phosphorizing have been obtained by adding

._-30

to the bath at least two different materials
and ordinarily three.

- and the amount of material added is excess-

'35

1ve on account of the low percentage of con-
centration of the desirable elements in the
medium throungh which they are added.
This means that a great deal of inert mate-
rial is introduced to no purpose but the chill-

- ing of the metal and the production of dis-

- turbmﬂ‘ influences that tend to deetrey uni-
40 '
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formlty

By theuseof them etallurmcel product—an
alloy which I have dlseovered—-—I combine the
three desirable . elements—manganese, car-

bon, and phosphorus—m one in a hwhly-
concentrated condition.

I exclude as far as
possible the inert material usually present in

- such products—as, for instance, the iron in
ferromanganese and ferrophosphorus—and

'5;-;

‘ments—phosphorus and carbon. |
- trate the phosphorus . and carbon in the man-

make use of the men ganese itself as a medium
for the introdaction of the other two ele-

I concen-

~ ganese almost to the point of saturation.

55

phorus separately will combine with iron in
any and all proportions. Thus ferromanga-
nese consists, roughly, of eighty per cent.
manganese, six per cent. carbon, and four-

- teenpercent.iron,includingimpurities. Spie-
6o

geleisen contains twenty per cent. manga-
nese, five per cent. carbon, and seventy-five
per cent. iron, including 1mpuut1es Both of

' these alloys eentem phosphorus in very small
- proportions only-—for example, less than one

The ad- ;

This is disadvanta- ]
- geous, because the operations are complicated |

‘and ‘‘quietness,” due to the phosphorus.

714,618

pr opormons withiron,theupperlimitfor phos-

‘phorus being about four per cent. and the
‘manganese two to three per cent.
‘bon in pig-iron runs about four and one-half

The car-

per cent. Phosphorus and iron will readily
combine in many proportions. Forexample,
the commercial produet ferrophosphorus is
known, containing upward of twenty-five per
cent. phosphorus and seventy-two per cent.
iron, includingimpurities. The carbonistwo
to three per cent. ; but the manganese is about

one per cent. only. These examples arec¢ited
' to show that thereis in use no combination of

the three elements—manganese, phosphorus,
and ecarbon—such as I propose. The alloy of
these three elements which I have discovered
and made consists of about sixty-eight per

Ordinary plﬂ‘-II‘OIlS contain both 6 5
manganese and phosphorusin relatively small
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cent. manganese, twenty-five per cent. phos-

phorus, five per cent. carbon, and two per
cent. impurities, including iron. The man-
ganese is sometimes replaced to the extent of
upward of five per cent. by iron; but this is

dependent on the purity of the raw material

nsed. Thisalloy is made by the use of highly-
phosphoric manganese ores and can be pro-
duced by smelting in the blast-furnace, re-

verberatory, or electric furnace in connection

with carbon and a flux. If the ores are not
phosphorice enough to give the desired state

of concentration of the phosphorus, various

phosphoric substances, such as caleium phos-

phate or apatite, can be introduced as a flux.

Q0

95

The metal so produced and having the above-

described composition resembles ferromanga-

‘nese, but has a more columnar or acicular

strueture is much more brittle, and more
readily fus1ble Hence its introduction into
a bath of metal abstracts less heat, and in ad-
dition it confers on the molten steel fluidity
By
the use of this alloy I thus simplify the proe-
ess of remanganizing, recarburizing, and re-
phosporizing considerably,reduce the amount
of the addition required, obtain more satis-

factory and uniform results, and obviate the

addition of a large quantity of inert material,
the necessity fm Whlch is nelther wananted
nor desirable.

I do not wish it to be understood as 1111111:-

_ I have
found, however, that the proportions given
produce the best results and are to be pre-
ferred over other combinations.

Having thus clearly set forth the object of
my invention and described the nature there-
of, what I claim is—

1 A metallurgical produet or alloy con-
taining the elements manganese, phosphorus
and ea,rbon in relatively large proportions,
substantially as described and for the purpose
set forth.
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II5
'1ng myself to the exact proportions as above

| stated, as these can be varied at will.
- It is well known that manganese and phos-
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9. A metallurﬂmal product ot -alloy con- |

ta,lmng manganese, phosphorus and carbon

. ina hlghly-eoneentrated state in combination

 nese, twenty-five per cent. phosphorus, five |

‘with a relatively small proportion of iron and
5 1mpur1tles, substantially as desceribed.

'3. The metallurgical product or alloy-con-

tammﬂ' about smby-—el oht per cent. manga-

per cent. carbon and two per cent. impurities

including iron, substantially as deseribed. 1c
In testimony whereof I affix my qignature

in presence of two witnesses.

JOHN STEVENSON JR.
Wltnesses

W. H. LEwWIs,
K. J. STEINER
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