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1o all whom it may concern:
. Be i1t known that I, WrxyzLp S. Porrer, a |

citizen of the United States, and a resident

~of Mahwah, in the county of Bergen and

10

State of New Jersey, have made and mvent-

ed certain new and useful Improvements in !
- Processes of Treating
. gots,

Manganese-Steel In-
of which the following is a specifica-

tion. | | AR

My invention relates to the production of

-~ manganese steel, and more particularly to

- sectional area. Many attempts have hereto-
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“tively small cross sectional area.

the production of ingots having a large cross

fore been made to work what is commonly
known and referred to as manganese steel,
by rolling or forging, but with no success in

the case of large ingots, or with finished ar- -
-~ ticles having a large cross sectional area, and

with only partial success in the

case of plain
shapes, such as bars and flats

having a rela-

I have discovered that the failure to roll

or forge large ingots, to large and difficult

20

shapes, such as rails, has been due to the

treatment to which the metal has been sub- |

Jected, and the object of my invention is to
so treat the_metal as will provide a man-
ganese steel 1ngot of any desired dimensions

~ and possessed cf such characteristics as will
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enable or permit the same to be subsequently
rolled, forged, pressed, or otherwise formed

1nto any desired shapes, and of any desired

dimeénsions, such for instance as railway

other machines,

rails, f{aarts of crushing and ot _
ats and sheets from which to form

also

screens and bottoms and sides of chutes for |

sizing and handling crushed ores, ete. with-

out danger of rupture in the subsequent heat-

Ing and forming. These ingots . are pro-
duced-by the novel method or process herein-

- after. fully -described, and constituting my
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is first slowly heate

present invention. - - .
. In practice, the ingot to be treated, 1f cold,

- . . . \ ] ) i . . - ) j
In case, however, the ingot-is to be subjected

- peratures above the recrystallization point
0. throughout- from' the heat of “casting, "this
- preliminary heating step is of course un-
- necessary. After.arriving at the duil red.
heat or lower temperature, the metal'is heat:

Speciﬁcation of Letters Patent.

_ ‘to a dull red heat or to
8 temperature between 315° C. and 540°.C.:

cooling may be effected

— o l—

Je.d either Slbwly 01 rapidly as desired, toa

temperature somewhat below the point where

the ingot begins to weaken,.and which point

. Patented Nov. 2, 1909.
Application filed January 31, 1907. Serial No. 355,082, S |
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I term the upper-critical point of the metal. .

will, of course, vary-according to the analysis

of the metal, say from approximately 1050°
C. to 1120° C. From a temperature slightly .

below the upper-critical point, say. for exam:

The temperature of this upper-critical point,

60

ple, about 1040° C., the ingot is slowly heat-

| ed 1n a non-oxidizing fluid to a temperature
well above the upper-critical point of the

metal, but below its melting point.- I have

65

found in practice that it is desirable to raise

the temperature at this stage of the process,
to a point between 1150° C. and 1205° C., al:

though it will be understood-that this higher
temperature may be _
to the analysis of the steel, and the

greater or less according .
factlities -

70 -

at hand for quickly and expeditiously han-

dling the metal at”its different stages of
treatment, and also the facilities for obtain-

at all times, 1t being essential only that the
temperature of the entire mass of metal shall

- 75
ing accurately the temperatures of the metal

be above the upper-critical point and below

the melting point, that is, that the metal
shall be in a soft and plastic condition.
After the ingot has been subjected to a

80

temperature at.-or above the upper-critical

point, preferably to a temperature between
1150® C. and 1205° C., and after the mass of
metal has been uniformly heated through-

85

out, the temperature is‘then lowered rapidly
to a pomt below the upper- critical poinf,

preferably to a temperature just above the

Tre-crystallization point, which will, of course,
vary according to the analysis of the metal
from approximately 600° C. to 700° Q. If

desired however, the body of metal, particu-
larly if of moderate thickness, may be cooled

| until at - or just below a dull red heat. This
rapld cooling is more economically and ex-

peditiously done while the ingot remains in

‘the pit or furnace, and may be accomplished
the ingot { by cutting off the heat
- to-the treatment hereinafter described imme- -

‘diately after being cast or while still at tem-

and directing a

.Stream of cold gas or steam ‘therein, and

95
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around the metal, although of course, such o

in a-separate cham-

ber or compartment designed “for the pur- .

pose. This rapid lowering of the tempera-
ture cools the skin or outer surface of the
t Ingot. This rapid lowering of the tempera-
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ture and consequent rapld cooling of the skin | results may be obtained at lower tem ra-'."'-.z-_ -
tures and prolonging the time to which the -

or outer surface of the ingot, constitutes an
“important step in the treatment of the metal,
in that the shrinkage of the outer portions of

the metal exerts an enormous pressure and
welding effect upon the interior portions of
the mass of metal while in its soft and
plastic condition, thereby materially and

- umformly mcreasmg the density of the
10
- _--thereof and renders the metal of such a na-

metal and also the cohesion of the particles

- ture as to be much better adapted for Sub
. sequent rolling or forging.

15

After the metal has been rapidly cooled
to the desired ‘temperature as .above de-
- seribed, the cooling is arrested in order that
. the body of metal may become of uniform
C temperatme throughout,
-~ - rapud cooling 18 continued 1f necessary until
- 20
' then be reheated for the rolls or allowed to

~whereupon the
the entire mass is finely crystallized ; it may

cool to.the temperature of the atmosphere.
The rapid cooling, however, should not be

- continued much below the dull red heat nor

- 25
‘up of internal strains in the ingot, and the
coolin
carrie

below 425° C. to 480° C. to avoid the setting

below the dull red. heat should be
on uniformly until ‘the temperature

- of the ingot reaches the temperatme of the
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atmosphere.
As before stated, both the heating and
mitial cooling steps are preferably effected

" in a non-oxidizing fluid, either liquid or gas,

the object bein to prevent the burning and
consequent weakening of the outer layers of

- metal and to preserve a strong, tough con-

tlIlllOllS unbroken or unchecked skin or sur-
face, in 01de1 that the latter shall retain the

- necessary - strength and toughness while
shrinking to cause the welding of the in-

"~ terior mass of metal whlle in its soft or
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 welded togethu and possesse
cohesive power, while at the same time it
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-the -metal 18 ,

plastic condition, and in order also to pre-

vent the bleal{mnr or ‘disintegration of the
-metal in its subeequent tr Latment of forging

or rolling, which 1s.liable to occur when the
outer skin or layers of metal are cr acked or

“checked.
I have found in practice that when an.

ingot of manganese steel is thus treated, it.

is of such a nature and possesses such charac-

. teristics as will ‘enable 1t to be subsequently |,
tion pmnt while the mtermr 18 m a soft and,

re-heated to a higher and more desirable
= temperature for the rolls, than is otherwise

~ possible, permlttmg it to be rolled or forged |
mto any desirable shapes of any suitable “di-

mensions. - The metal is of inereased den-
g1t

of greater

retains the desirable fine crystillization, and
‘an_outer. strong, tough aml unchecked skin.

‘While I have above mullmned the tem--|
peratures to wgnch I have found in practice

referably raised or lowered,

A [
i
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yet I woul

| process herein described of rapldly cooling

, the metal being more tightly and closely

mass Qf

ave 1t understood that good,

metal should be subjected thereto;

ood re- -

sults may also be obtamed with hlg er tem-

peratures, and therefore I do not limit or-

zll) estrict my claims to the temperatures glven
ut: |

Jﬂ | | |
- !I- "

‘Having fully desc1 ibed my invention, what
I claim as new and desu'e to secure by Let-: -

ters Patent, 1s:

process herein described of rapidly cooling

1. In the treatment of 1nanganese steel the"’ ’ -

the exterior of the metal from a temperature

above the upper critical point.
2. In the treatment of manganese steel

the process herein described of rapidly cool--

ing the exterior of the metal while the in-
termx 1s at a temperature above the upper.
critical point, |

1-'1-
.l_- I-|

3. In the tr eafment of manvaneqe steel tha 35

the exterior of the metal in a non-oxidizing *

1 fllxd while the interior 1s at a tempera.turo

above the upper critical point.

4. In the treatment of 1nangan%e steel ﬁ

the process herein described consisting in.

rapidly cooling the exterior of the metal”

from a temperatlue between the upper-
critical point and the melting temperature =

to a dull red heat and above 435° C., and gy

pherlc temperature. |
The treatment of manganese steel whlch

'eonelsts in arresting the rapid cooling of the

metal at the tempel ature described maintain-
ine sald temperature until the metal is of

pheric temperature.

6. The treatment of manganese steel
which consists in heating the metal to the
highest predetermined temperature, then
mpldly cooling the metal to a temperature
between the upper critical point and a dull -
red heat, then arresting the cooling, and

| then uniformly cooling the metal to atmoS-_-.

1007_

- Estantm]ly uniform temperature through-
out, and finally cooling the metal to atmos-

16.

llt

then ﬁnallv cooling the metal to atmoepheric;;.__

tempeI ature.

. In_the. treatment of manganese steel
the process herein described of arresting the%f:?;;?

cooling of the exterior of the metal at a

11

ten: pemtme slightly above the m—crystalhza- o

plastic condition.

8. In the t1eatme1it of manganese steel
| the process herein described of rapidly cool- '

ing the exterior of the metal to a tempera-

ture slightly above the re-crystdllization
point W%llle the interior is in-a soft. and.
plastic condition, and then permitting the -
metal to become of uniform tem-_

perature throughout

9. In' the treatment of manganese steel -

the process lierein described of rapidly cool-

ing the exterior of the metal to a tempera- .
ture shghtly above the re- crystalhzatmn

130".
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«determined point above 450 degrees C.,
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point while the interior is in a soft and

plastic condition, then permitting the mass

of metal to become -of uniform temperature

throughout, and then rapidly cooling the
metal to a temperature below the re-crystal-

lization point. ! |
10. In the treatment of manganese steel,

- the process herein described of rapidly cool-

ing the exterior of the metal to a tempera
ture slightly above the ve-crystallization

~point while the intericr is in a soft and

plastic conditien, maintaining the tempera-
ture until the mass of metal becomes of uni-
form temperature throughout, then rapidly

cooling the metal to a temperature above a

dull red heat. | - -
11. In the treatment of manganese steel,
the process herein described of rapidly cool-

“1ng the exterior of the metal to a tempera-

ture slightly above the re-crystallization
pomnt while the interior is in a soft and plas-
tic condition, maintaining this temperature
until the mass of metal becomes of uniform
temperature thronghout, rapidly cooling un-
til the temiperature of the exterior is at a pre-
_ main-
taining this temperature fintil the mass of
metal becomes of wuniform temperature
throughout, and then slowly cooling the

1nass of metal to atinospheric temperature.

12. The process of treating manganese

steel which consists in heating the metal to
a temperature below the upper critical point, |

then heating the metal slowly and uniformly
to a temperature above the upper critical
point and below the melting point and main-
taining said temperature until-the metal is
mm a soft and plastic condition throughout
and then cooling the metal to the tempera-
ture desired. '

13. The process of treating fmanganesel

steel which consists in heating the exterior
of the metal rapidly to a predetermined
temperature below the upper critical point,
then heating the metal throughout to the
sald predctermined temperature, then heat-
ing the metal uniformly and slowly to a

temperature above the upper critical and be--

low the melting

-

point and then cooling the

‘metal.to the desired temperature.

14. The process of treating rhanganese
steel which consists in heating thé¢ metal in
@ non-oxidizing fluid uniformly (hroughout
to a predetermined temperature below the

upper critical point, then heating the metal

in a non-oxidizing fluid uniformly and
slowly to a temperature above the upper
critical point and below the melting point,
and maintaining said temperature until the
metal 15 uniformly heated throughout and
then cooling the metal to the temperature
desired. |

15. The process of treating manganese:

steel ingots which consists in heating the
ingot to a temperature above the upper-

L

J

. 8

critical point of the metal in a non-oxidizing

medium, and then rapidly lowering the tem-

perature in a non-oxidizing medium.

16. The process of treating manganese

ture throughout.

steel ingots which consists in heating the 70
ingot slowly to a temperature above the .
-upper-critical point of the metal, and lower-"

ing - the temperature rapidly to below said
AMipper-critical point of the metal, and main-
taiming the temperatiure at a predetermined

point until the ingot 1s of uniform tempera- .+

17. The process of (reating manganese -

steel ingots. which consists in slowly heating
the ingot-ifrom a point below the. upper-

critical point to a temperature above said

upper-critical point and below the melting

point of the metal and rapidly lowering the

temperature to a temperature below the
upper-critical point and above the re-crys-
tallization point in 2 nen-oxidizing medium.

and maintaining said temperaturve until the

Ingot. is of uniform temperature throughout,
substantially as deseribed. =
- 18. The process of treating manganese

steel which consists in heating the metal

throughout to a temperature-below the up-

per critical point, then heating the metal

uniformly to a temperature gbove the upper
critical point and then cooling the exterior

the upper critical point and below the in-
terior of said metal. |
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of the metal rapidly to a temperature below

19. The process of treating nianganesc

steel, which consists in heating the metal to
a temiperature below the upper critical point,
then heating the same uniformly to a tem-
perature above the upper. critical point,

101}

then cooling  the exterior of said metal

rapidly helow the upper critical point, caus-
ing the same to become of uniform tempera-
ture throughout, and then cooling the same
to a temperature below the re-crystallization
point. e o

- 20. The process of treating manganese

steel which consists in heating the metal
-to a temperature below the upper  critical

point; heating the same uniformly to a tem-

105
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perature above the npper critical point, then

L rapidly cooling the exterior of said metal
toa temperature below the upper critical

pomt, causing the same to become of uni-

form temperature throughout, and then rap-
1dly cooling the same to a temperature be- -
low the re-crystallization point where the.

metal is finely crystallized throughout.
21. The process of treating -manganese

steel which consists in heating the metal to
a temperature below the upper eritical point,

heating the same uniformly to a tempera-
ture above the upper critical point, then rap-

idly cooling the exterior of said metal to

115

a temperature below the upper critical point, '

causing the-same to become of uniform tem-
perature throughout, then rapidly cooling

130
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. the same to a tempe'rature below the re-crys- | become of an even temperature throughou’iit

- metal to a dull red heat; rapidly heating the

_10

tallization point where the metal body is
finely crystallized, and then cooling the same
to atmospheric temperature. - |

22. The process of ‘treating manganese

steel which' consists id slowly 'heating the

same to a temperature just below the upper
critical point, then heating the metal uni-
formly to a temperature above the upper
critical point, then rapidly cooling the ex-

- terior of the metal to a temperature below

15

the up{)er critical point, and above the re-
crystallization point, arresting the cooling
until the metal becomes of uniform tem-
perature throughout, and then rapidly cool-

Ing said metal to a temperature below the
~re-crystallization point where the metal is
finely crystallized. |

- 23. The process- of treating m:.amgane_se
steel ingots which consists in slowly heating

the ingot to a temperature above 450° (.

" then rapidly heating the metal to a tempera-

- perature below the sai

Ingot to a temperature between the up

ture below .the upper-critical point, slowly

heating. the same in a non-oxidizing me-

dium to a temperature below the melting

the ingot to a tem-
upper-critical point.

24. The process of treating manganese
steel 1ngots which consists in heating the

point and then cooling

- critical point and the melting point, rapidly

P
G

cooling the same to a temperature below the
upper-critical point and above the recrys-
tallization point, then causing the same to

‘steel, which consists in heating

er-

and then finally rapidly cooling the sam

1

to produce a fine crystalline structure.

25. The process of treating a manganese .
KU

steel ingot, which consists in heating it to

a temperature above the upper critical point

of the metal, rapidly cooling the in]f'ot.ta a

temperature above that of re-crysta
retaining the ingot at this temperature unt

of equal temperature throughout, and finally

lowering the temf)erature to a point below
that of re-crystallization. N

26. The process of treating manganese
to a temperature below 1050° C., then uni-
formly heating the same in a non-oxidizing

fluid to a temperature below  its ‘melting

 point, and then cooling the same. = =~
27. The procéss of treating manganese
65

steel, which consists in uniformly heating

1zation,

45

the metal

50

the metal from temperatures above 1050°

C. to temperatures below the melting point,

In 3 non-oxidizing atmosphere, then rapidly - .
cooling the same to a temperature above .
450° C., and finally cooling the metal to

atmospheric temperature. . --
Signed at New York boroilvgh of Manhat-
tan in the county of New .

A. D. 1907. ‘

Witnesses:
Groree Coox, -
A. M. AvusTin.

'WINFIELD S. POTTER.

ork and State
of New York this 24th day of J anuary

60

. - . ' == . . ' .
LTI . [ .
. . - “’i - .
B sl - S

. [
- - * r r
F O Ll e by L'__



	Front Page
	Specification
	Claims

