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To all whom it may concern:

~Be it known ‘that I, WixrreLp S. PorTeg,

a citizen of the United ‘States, and residing

. at the Apthorp Apartments, at the corner of
5 Broadway snd Seventy-eighth street, in the
 borough .9f Manhattan, in_ the city, county,

and Staté .of New York, have invented cer--

tain new and useful Improvements in the
~ Manufacture of Sheets or Plates of Man-.
‘30 ‘ganese Steel; and I do hereby declare ‘the.

.7+ - others skilled in the art to which it apper-
tains to make and use the same.. -~

In an application for Letters Patent of
the United "gtateq’ filed by me under date of
November 4th, 1911, Serial No. 658,425, I
have described the manufacture of sheets or

15

- plates from manganese steel billets or blanks :

20 (having a percentage of mangsnese above
53 per cent. and usually containing about 12
gr ‘cent.), the final product of the operation
being of a substantially uniform, fine-

25 the desired stiffness or ductility appropriate
to the use-for which it is intended.

In my application referred to, the method
described involves first heating the man-
Emese steel ‘billet or sheet bar until it is

80 brought into .2 uniform and ductile condi-

tion throughout, appropriate to the rolling -

operation. To this end, the necessary plas-
ticity is imparted to the billet or sheet bar,
by raising it to a temperature which, for the
85 uction .of the best results, will usually
be above the :melting point of the eutectic
alloy, that is, above 1125° C. (say H25° C.

to 1225° C., according to the ductility re-.

quired- for rolling), but which, in some in-
40 stances, may be as low as 1060° C., provided
'subsequent reduction from the billet to the

sheet or plate in a single beat is not consid- -

_.erable.

. following to beé a full, clear, and -exact de-:
.scription of the invention, such as-will-enable

ined condition throughout, and ‘having

In the practice of the present invention, the
initial heating -of  the blank. is preferably
the rolling, up to the time of nearly com-
pleting the reduction to finished dimensions,
should be-carried on rapidly, with consider-
.able reductions in -each stage of the rolling,
so that the steel is brought to a fine-grained,
wrought condition. Théreafter, the rolling,
which is preferably conducted in rolls whic

are supplied with a considerable amount -of
cooling water, is so conducted that in-each
1 passage throu%h these rolls, the metal is
| not considerably reduced or elongated,
| thereby i

fs-ti’lflf.emng of the product. This seco
| ro

| tinued until ‘the metal approaches a black
at temperatures ranging from 550° .C. to
400° C., or lower. '

_Tt is .characteristic of the present inven-
tion that rolling in the ordinary manner,
that is to say, with heavy reductions, is
avoided at temperatures below 800° C., and
| particularly below 720° C., below which

latter temperature rolling with heavy re-
ductions leaves the metal 1n a very ;st¥ -and
brittle condition, similar to that produced
by the cold-rolling or wire-drawing of mild
steel, so ‘that in -such case, a subsequent an-
nealing operation is necessary -to relieve the
sheet or plate of strains or stiffness. I have
found, however, that by continuing the roll-
ing at temperatures below this Iimit with
2 moderate -amount of pressure, such, for
| example, as the weight of the .ordinary
sheet roll but with inconsiderable reductions
or elongations, the metal is ot only tough
because of the avoidance of the excessive
reduction at the lower heat, but may be
‘cooled -entirely without having sufiered
those separations which would have occurred

" In accordance with the present -iavention,; .during ‘the cooling if not accompanied by

45 the blank in the condition of ductility to
~ which it has been brought-by the heating
operation referred to, will be theroughly

. worked, by & partial rolling operation,.

which terminates at a temperature from

50 800° C. to 1075° C., and thereafter continu- -
ing the rolling-r:semtion with light pres--
y the k

sure and slight reductions (according to
stiffness dged) until at the completion .of

the operation, the temperature has fallen so |

85 low that reversion out of the uniform, auste-

nite condition of the metal is impossible.

the pressure of the rolls. For example, if
| the plate were brought to finished -dimen-
{ sions by rolling until at a temperature of
above 720° C. and then air-cooled until at
i the ordinary temperature, the air-cooled
sheet having suffered alterations in cooling
from 720° .C. to 420° C. would lack the .de-
sired’ ductility and toughness; whereas, if
subjected to the pressure of the rolls with
but light reductions, the separations which
qmight have occurred at temperatures below
720° ‘C. are avoided, and the finished sheet
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heat, or even below the black heat, that is,

carried to temperatures above 1125°-C., and
80
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is strong and tough, and has a ductility cor-
responding to the temperature at which the
heavy reductions were terminated and the
lighter reductions begun.

" "By using water ‘on ‘the rolls ’dlii‘ihg the -

rolling with but light. reductions, the more
rapid cooling incident to the contacttwith-
the cold, wet. rolls. further tends to obviate

‘the separations incident to slow cooling

without applied pressure. .

. Having thus described , my ‘invention, |
-what I claim;is: ‘

. 1. The method of making sheets or plates
of manganese steel, which comprises heating

-a billet or blank of manganese steel until in

_a uniform and ductile condition through-
. out, partially. rolling until in a thoroughly

- worked condition at temperatures which, in-

! the: finishing stage of the partial rolling,

20

‘are between 800° C. and 1075° C., thereafter |
_working with light pressure and but slight

- reductions until the temperature. has fallen.

25

so.low that: reversion out of the uniform,

,-austenite condition will not take place; sub-
stantially as described. ST

2. 'The method of making sheets or plates

- of manganese steel, which comprises héating

. a uniform and ductile condition throughout, |

a billet or blank of manganese steel until in

. 1,017,908 -

partially - rolling until in a thoroughly
worlked ‘condition at temperatures which, in

‘the finishing stage of the-partial rolling, are
‘between 800° C. and 1075° C., and thereafter

working with light pressure and but-slight

“reductions, together with gradual Wwater-
_quenching ntil the temperature-has fallen

so low .that reversion out of the uniform,
austenite condition

stantially as described. - -

3. The method of making sheets or plates
of manganese steel, which comprises - heat-

ing a billet or blank of manganese steel un--

til in a uniform and - ductile condition
throughout, partially ‘ rolling until in .a
thoroughly -worked condition -at tempera-
tures which, in the finishing stage .og the

partial rolling, are between 800° C:. and-

1075° C., and thereafter working: with light
pressure and but slight reductions -to. sub-
s'bapéi?illy a black heat; substantially as de-
scribed. T Co '

*In testimony whereof T afﬁx.my signatu're;i
in preseénce. ‘ .

0£two witnggses. .
. WINFIELD 8. POTTER.
Witnesses:' SRR -
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