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To all whom it may concern:
Be it known that [, Warter RUpeL, en-
ineer, & subject of the King of Prussia,
] rman Emperor, 2nd a resident of Vienna,
§ Austrin-Hungsry, have invented «ertain new
and useful Improvements in a Process for
Reducing the Amount of Carbon i Cast-
Iror 7 in Articles Cast from Iron, of which
. the following is & full, clear, and exact speci-
10 fiestion. -~ S
- This invention relates to a process for re-
dusing the amount of carbon in cast-iron or
in articles cust from iron.
The marufacturs of steel and ciher queli-
15 ties of iron poor ini carbon can be effected
" by various processes and, in the largest ex-
ent, it to-day effected by the Bessemer proc-
ess in whizh the amount of carbon in the
- ivon is diminished by blowing air through
20 the moiten iron, whereby a part of the car-
bon a8 well as impurities are eliminated by
oxidatios. : .
.The qualities of iron s0 obtained are not
nsed for maxing castings. For this pur-
25 pose, the Siemens-Martin process is used,
rticularly for large cestings of steel.
1i castings, such as carrizge fittings, rail-
way-car fittings and the like, are usually
oduced from crdinary cast-iron by the
30 mallesbleiging process inasmuch as much
carbon as may be is eliminated from the
cast-iron by malleableizing the same. This
, however, is not only very expen-
sive, but it also requires a period of at ieast
85 -eight days for finishing such mallesbleized
castings, and this from the very beginning
fimits the use of such malleableized castings
to smail quantities. : :
" The nt process is to be considered as
40 ‘a substitute for thz malleableizing process
hitherto used and permits the amount of
carbon in crude iron to be reduced in the
~ ghortest possible time, to any desired iimit,

It is possible by this process to get iron of

45 45 kilograms resistance and 8% tensile
strength, and the carbon in this is present
" in the form of pearlite. :

This process can be carried out in 2 cupola .

-furnace, -and the elimination of the excess
BC carbon 18 effected by the aid of sodium hy-
lroxid. The method is as follows:—Firstly,

* “the requisite quantity of crude iron is melted -
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in a furnace and, in a retort adjoining it
and consisting of firebrick or steel or iron.
the requisite quantity of sodinm hydroxid
is melted. The sodinm bydroxid meits at
150° centigrade. When Dboth musses are
sufficiently fluid, they ave permitted to flow
out through suitable gates into an outer
hearth common to both. - The quantities of
iron and sodium hydroxid which enter inio
veaction with one another are deterinined by
the dimensions of the gates. When thecride
iron rich in carbon, containing about .50
of carbon, meets the molten sodium hy-
droxid, double decomposition tukes pliece. in
the course of which the sodium hydroxid is
transformed into earbonate of sodium, theve-
by withdrawing the carbon from the iron.
In this reaction hydrogen is liberated and
is burned. The high degree of heat = gen-
erated transforms the carbon still remaining
in the iron into pearlite.

The new process is of advantage in that
by the simplest means a soft iron is produced
containing any desired amount of carbon
which is eminently fit for casting and will
make castings which will not show any
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cracks. - The sodinm Lydroxid aets upon .

the carbon present in the iron in the form of

graphite, ferming soft iron and sodium care

bonate as already mentioned. _
The gases produced in the reaction may
pass away either to the chimney of the re-
tort and into the open air, or they may be
utilized.
‘The presert process for diminishing the
amount of carbon in cast iron is applicabl
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not enly to crude iron before casting cast- .

ings therefrom, but is also suitable for effect-
ing the decarburization after the castings
are made, which hes the additional advan-
tage that the castings do not require to be an
nealed afterward g)r the purpose of
away with internal stresses as is ahsolniely
necessary with castings snade from east-
steel. Moreower, if desired, the 'finished
castings may be entirely decarburized.

To earry out the present process with cast-
ings having, for example, an.average pro-

portion of carbon of 8.5%. they are put into
s wotort or a mufile conteining sodium hr-
droxid or the hydroxid of some cther nlike-
line metul, sey; potassivm hydroxid, in auch
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- pressure of about two atmospheres.

10

E>.] g 935,234

quantity that the castings are completely
covered by the molten hydroxid. The tem-
perature of the-retort oy muifile ix then raised
to 1100.to 115307 centigrade and, at ihis temn-
perature. fecarburization proeeeds very rap-
sdly.  The retort or mufile is provided with
a safety valve capable of withstanding a
Lf the
gas pressure in the retort exceeds that
amouit, the valve opens and the gus passes
tirough a vooling coil into a reeeptacle filled
with a solntion of ammonia, whereby the so-
divrn liberated i the provess is dissclved.
The gases not abzorbed by the ammonia ure
earried back to the furnace and serve to heat
the same. It is important to obtain a pres-
sure of about two atmospleres, as this pro-
motes the reaction.  If, for example, the de-

~carburization Is to be carried out to the ex-
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“bon in a casting from 3.5,

(Y]

tent of reducing 3.5% to about 1.547 , thew, at
the temperatures given, heating for about two
hours is required. Al the end of this time, a
valve provided on the retort or mffle i<
opened and the excess of sodinm hydroxid 1s
run off.  Then the retort is periiitted to conl
gradually and the castings are removed.  Kor
the cotaplete decarburization of castings up to
about 20 millimeters  thickpess, about six
howrs is required.  Jron  decarburized by
the above method has a crystallive Instrous
fracture like ingot-iron cast from eruciblés.
By chauging the time and temperatures enn-
ploved, decarburization miay be so regulated
that the finished produst after annealing is
equal 1o fine casting in steel of correspond-
ing quality.

Conipared

with  known  malieableizing

“processes and other processes of decavhuri-

zation. the following advantages arve ol

“tained by the preseut process—

{1} Castings of the most eomplicated and
delieate shapes ean be cast free from tlaw
which. as is known, oifers no difficulty with
cast-ivon, - while casting from crucibles in
ast-steel or crucible-deel from Siemens-

- Martin furnaces ind the like can only be

nuude, comparatively speaking, in simple
forms on account of the siresses and flaws
which vecur thevein.

The quality is never-
theless the same as with steel eastings.

(2) In order to reduce the amonnt of ear-
carbon to fine
steel with 0.5% carbon only, altogother about
ten hours are required. The processes hither-
to used in malleableizing require at least
seven days.

(3) Noalteration of shape in the castings
takes place as iz the ez in waileabivizing
processes, in which the eastings have to be
closely packed in oxidizing reagents, as in
the present process the eastings can freely
expand in all directions. 'This avoids the
necessity for again heating the castings to
red-heat and adjusting. By the present proe-
ess, Tor instance, motor cvlinders with very

thin ribs eun be produced. while, heretofere,
these aprticies conld only be prodaced from
cast-1ron, as they zould ot he cazt in steel at

all and the alterations jn shape cecnrring in

the malieableizing process could not be made
goad. )

(+) The present decarburizing process iz
also cheupor than any other known process
as, on acconnt of its rapidity, it only requires
a small quantity of fuel and also doesnot
require large and complicrted installations.
The cost of the sodinm hydroxid emploved
s fuliv covered by the sodium and sedium
carbonate {hiat are recovered.

The process takes place’in the following
way—When the’ cast-iFon is immersed in
the sodium hydroxid at ved heat, the carbon
at the =urface of the iren eaters into com-
bination 'witl the sodium hydrexid forming
sodinm carbointe, hydrogen becoming free.
As soon as there 1s a superfictal deearburiza-
tion, which takes place at about 7504, the
process almiost evtively slops until the tewm-
pernture s raised (o 103010 11007, At this
moment, the iren which is still rvieh in ecar-
bon, namely that under the pure superficial
layer-of iron. commences to seften awd car-
bon {ravels outwaied and combines, not with
the carboniferons iron, but with the sodium
hydroxid.  Thus, the procéss continues and
the euter fayer of pure iron. which is'of in-
creasing thickness © 1 whose melting point
= abont 4607 higher than that of the car-
boniferons iron, proteets the casting against
melting and consequently against alteration
of shape. If. fur instanee, a round rod
about 30 mttimeters thick is taken out afier
two hours and broken, it will show on the
outsidde, for about 4 miilimeters thick, a clean
erystalline ivon fractive and then towurd
the core the richness in carboi increases,  T§,
however, the rod 1= geaduaily cooled {from
togos, the carbon 2 again completely and
evenly distributed over all parts. :

[t may Dhe remarked that cast-iron with
combined carboen is easter to deeavburize than
iron that contains graphite,

In the afovssaid manner, Jarge castings,
such as eylinders and machinery frames, may
be so far decarburized as to have on the oiu-
side a thick tongh layer of iron of some,d to
5 millimeters thickness,  This vields the self
evident advantage that the pleces will be
capable of much greater resistunee to frac-
ture and will afferd a wuel better hoiding
surface for serews, nuts and fixings than is
the case with hard cast iron.

Having now particularly deseribed and
ascertyined the nature of my said invention
and i what mzuner the same s o be per
formed, I declave that what 1 claim 30—

1. The process for diminishing the amount
of cdrbon in cust-tvon, which consi-ts in
freating the cast-iron at a femperatare from
100 to 1130 degrees O with moiten sodifim
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‘hydroxid, whereby the ixjdroxid acts by | ~In witness whereof I have hvsreu‘ntb éigmd

diffusion on the carbon. . by natne this 23rd day of Mry 1908, in the 18
9. The process for diminishing the amount | presence of two subscribing witnesses.

_ of carbon in cast-ircn which consists in . 2 RISE

¢ treating the cast-iron at a temperature from . , WALTER _RﬁBEL" :
1100 to 1150 degrees C. wit sodium hy-| Witnesses: S
drexid at a still higher tempersture, whereby A. Furzon Mavrzar, -

the hydroxid acts'by diffusion on the carbon. - D.D. LANDENEERGER.




