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To all whom vt may concern: .

Be it known that I. Wixriero S. Porrer,
a citizen of the United States, residing at
the Apthorp Apartments, at the corner of
Broadway and Seventy-cighth street, in the
borough of Manhattan, in the city, county,
and State of New York, have invented cer-
tain new and unseful Tmprovements in the
Manufacture of Sheets or Plates of Manga-
nese Steel; and I do hereby declare the fol-
lowing to.be a full, clear, and exact descrip-
tion of the invention, such as will enable
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 States, filed by me under date
of November 4, 1911, Serial No. 658425, I
have described the manufacture of sheets or
plates from manganese steel billets or
blanks (having a percentage of manganese
above 51 per cent. and usually containing
about 12 per cent.), the final produet of the
operation being of a substantially uniform,
fine-grained condition throughout, and hav-
ing the desired stiffness or ductility appro-
priate to the use for which it is intended.

In my application referred to, the method
described involves first heating the man-
ganese steel billet or sheet bar until it is
brought into a 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
production of the best results, will usually
be above the melting point of the eutectic
alloy, that is, above 1125° C. (say 1125° C.
to 1225° C., according to the ductility re-
quired for rolling), but which, in some in-
stances, may be as low as 1060° C., pro-
vided the subsequent reduction from the bil-
let to the sheet or plate in a single heat is
not considerable. : _

In accordance with the present invention,
the blank in the condition of ductility to
which it has been brought by the heating
operation referred to, may then be rolled at
a temperature which, in the finishing stage
of the rolling may be below 800° C., as, for

" example, a temperature as low as 500° C.
The product will then require a reheating or

annealing operation to obtain a suitably-

tough product for most purposes, inasmuch
as rolling at temperatures below 800° (.,
and particularly below 720° (., leaves the

metal in a very stiff and brittle condition,

Specification of Letters Patent.

Patented ¥eb. 20,1912,

Application filed Jannary 10, 1912. Serial No. 670,377.

simnilar to that produced by the cold rolling
or wire-drawing of mild steel. If, for ex-
ample, the sheet or plate is finished at a tem-
perature of say, 700° C. or lower, it is re-
heated for the purpose of bringing it back
to a suitable condition of toughness and
ductility. For the purposes of this reheat-
ing of sheets finished at these low tempera-
tures, the reheating furnace will usually be
maintained at a temperature of about 9752
C. to 1075° C., and the sheet or plate wiil
be kept in the furnace for sach time only as
is necessary to bring it to the furnace fem-
perature and to effect the re-solution of
stgch carbids as have separated out during
the cocling of the steel. '

In case the minimum stiffness consistent

with a tough and coherent condition of the

metal is desired, the sheet or plate may be
held in the furnace for a slightly longer
time with some softening and re-graining
effects: but, in this case, care should be
taken that the sheet or plate does not attain,
for any considerable time, a temperature
much, if any, more than about 1025° C.,
or that it remains long at any equalized tem-
perature above about 975° .C. -

When the sheet cannot be finished with
the intended dimensions in a single heat, the
billet or sheet bar may be partially rolled
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to any temperature either above or below

800° C., and even down to say 500° C., and
then reheated to a temperature sufficient to
give it the necessary duectility for rolling to
finished form, and, if worked to finished di-
mensions at a' temperature which, in the
finishing stage, is below 800° C. (say 700°
C. or.lower), it should then be brought to
the suitable condition of toughness and
ductility by reheating it to a temperature
such that any carbids which may have sepa-
rated are restored to solution by heating to
say from 975° C. to 1075° C.; or, if rapidly
cooled and rapidly reheated after the final
rolling, the sheet may be annealed and ren-
dered ductile by reheating to any tempera-
ture between about 800° C. and 1075° C. In
any case, the sheet or plate is retained in the
furnace for such time only as is necessary
for it to assume throughout the furnace tem-
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perature, whereupon the metal will be re--

‘grained, or restored to uniformity by the re-

solution of any carbids which may have
separated, - In order to further anneal and
increase 'the ductility of the metal without
impairing the tough and coherent condition
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afforded by the previous heating and work-
ing, the sheet or plate may be held in. the
furnace for a short time after it has as-
sumed the furnace temperature, care being
taken Hnt it shall not aftain for any consid-
erable time, a temperature much, if any,
more than about 10253° €. and that it shall
not remain leng at any equalized tempera-
ture above about 975°

TIfn ing thus descuho& my invention, what

claim is:

" 1. The method of mal king slmts or plates
ol manganese steel; which comprises heat-
in{g a hillet or blank of manganese steel until
in 2 uniform and ductile condition thr ough-
out, rolling and thereby working at tempu‘
atures which, in the ﬁmshmg stage, are be-
low 800° (., reheating until any sepcu'ated

carbids hava been taken into solution; and
que ndnn@,, substantially as described.

2. The method of making sheets or plateg
of manganese steel, Which comprises heating

v billet or blank of m ganese steel until in
a uniform and duoctile con(utxon throughout,
rolling u(m t hereby working at temper m,n e
whlm, in_the finishing stage, ave below 806°
O, zm (Lm;z at tmm;e ratures between 975°
(L and 1075° C.; and quenching; substan-
"‘._Lly as described.

3. The method of making sheets or plates
of manganese steel, which comprises heating
a billet or blank of manganese steel until in
2 uniform and ductile condition throughout,
rolling and thereby working, with mter-
mediate reheating, the working being effect-
ad at tem p(“_m;ures which, in the ﬁﬂhhlnﬂ.’,
stage, are below 800° C;, reheating to restore
duetility; and auenuh;n ;
des"ribad.

. The method of making sheets or plates
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of manganese steel, which comprises heating
a billet or blank of manganese steel until in
a uniform and ductile condition throughout,
rolling and thereby working at tempemtures
which, in the finishing stage of the working,
are below 800° C.,. reheatm(r until any sepa-

rated carbids have been tal\en into so}u’ﬂon :

and continuing the reheating for such time
only that the plate ig smhb]y annealed or
tonghened ; and quenchlnfr' substantially as
described,

5. In the manufacture of sheets or plites

“of manganese steel, by rolling a billet or

blank of manganese steel prevmusly heated
until in a uniform and ductile condition
throughout, the method of restoring to solu-
tion any carbids which may have sepamted
in the rolled metal which consists in rehéat-
ing the rolled metal to temperatures between
975° C. and 1075° C. ; and quenching; sub-
stantially as described.

6. In the manufacture of sheets or plates
of manganese steel, by rolling a billet or
blank of manganese steel previously ‘heated
until in a uniform and ductile condition
throughout, the method of restoring to solu-
tion any carbids which may have separated
in the 1'olled metal and annealing or tongh-
oning the metal, which consists in reheqtmg
the volled metal to temperatures between
975° (. and 1075° C. for such time only that
4he sheet or plate is suitably annealed or

toughened ; and ‘quenching; substantially as
dcscnbcd

In testimony whereof I affix my signature,
in presence of two witnesses.

: WINFIELD S. PUT"‘ER

Witnesses:

Jomx C. PenNig,
Minprva LoOBEL.
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