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Blast-furnace mouldable cast-irong such as
produced in accordance with fron metallurgy
processes, i. e. In apparatus supplied with coke
and a blast of hot wind, have a total carbon con-
tent which is generally from 3.50 per cent to 4.00
per cent or even more, .60 to 1 per cent being in
the form of combined carbon. When a cast-lron
of the ahove type 1s examined with a microscope,
free carbon Is seen as graphite flakes which are
generally volurmninous, of variable although al-
ways relatively large lehgth, and Irregularly dis-
tributed.

Up to a recent time, these raw cast-irons were
satisfactory as regards the requirements of re-
melting founders: the mechanical stregses im-
posed on cast-irom mouldings were hut very
small, as the metal was considered as a second
rate and imperfectible material. But since twen-
ty odd vears, it has been found that, contrary to
previously admitted theory, 1t 1s possible to obtain
remeited cast-irons having mechanical charac-
teristics far better than those previously accept-
ed; the considerable improvement In mechanical
properties is substantially attributable to the
realization of particular structures and, to a mi-
nor extent, to thit of a determined chemical
composition. In case of strong cast-irons, so
called steeled or pearlitic cast-irons, which is the
most common type, the required structure admit-
tedly consists In permite with free carbon in
form of short and thin fiakes, ag regular as pos-
sible in respect of dimensions and distrtbution;
excesg ferrite should be prohiblted, and the
amount of free cementite should be as low as
possible. To sum up, according to present con-
ceptions the material should be given a pearltic
steel structure, and the strength towards me-
chanical stresses should be lowered as little as
possible by those components which specifically
characterize cast-iron, to wit, free graphite and
free cementite. On the contrary the form of the
latter components should be such as to highly in-
crease friction strength and to result in the pro-
duction of defectless mouldings.

It is particularly advisable to remove ferritic

stains which are [requently found in cracked pigs.

As g matter of fact when such pigs are melted,
the mouldings produced therefrom exhibit like
stains and many difficulties are expertenced in
their employment (lowered mechanical strength,
Hability to seizing under friction, rapid wear and
50 0n).

The remelted, pearlitic, strong cast-irons gen-
erally have the followlng chemical composition:
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Total carbon_____... =_._-_2.30 to 3.20 per cent
Combined varbon_____________0.7 to 0.9 per cent
Silicon —_._____ much va‘;table according to the

dimensions of the plece -and
the cooling process
_____________________ as little as possible

-~——_-maximutn 0.20 per cent, pref-
‘ergbly 0.12 per cent

Various methods are known for producing cast-
iron shapes having the required micrographic
gtructural characteristics and hence the required
mechanical qualities. Amongst these methods,
one of them is more and more 'preferred by
founders by reason of its advantages such as its
belng easily carried out and the value and regu-
larity of the results obtained therefrom. It is
the method which consists In melting in a cupola
or any other suitable apparatus, charges contain-
ing a predetermined proportion of a special fine-
grained, raw cast-iron which ‘has a low carbon
content; furthermore they egenerally contain
scraps arising from the manufacture of strong
moulded pleces. Therefore experienced found-
ers have regularly required such blast-furnace
cast-lrons with clese grains and a low carbon
content,

Up to this time, the sald cast-irons could he
manufactured only in a few blast-furnaces pro-
ducing haematite mouldable cast-iron and the
process differs from the usual process for pro-
ducing mouldable cast-iron in the following re-
spects:

A particular manner of working in the blast-
furnace,

The use of sultable charges,

Or a combination of both.

By reason of the particular operation of the
blast-furnsace, 1t is possible to obtain:

1. A relatively low carbon content,

2, A graphite the development of which Is
controlled,.

3. No structural anomalies,

I have now found that the manufacture in the
Just described conditions may be completed with
full success by an after-treatment of cast-iron.

The latter treatment has for an object, In addi-
tion, to adfusting, as is always desirable, the
proportions of chemical elements (carbon, sillcon
and_ 50 on), to act on the non-metallic in-
clusions suspended in cast-iron, which according
to an lmproved theory, determine by reason of
their manner of production and their distribution
in the metal, the shape and dimensions of graph-
ite as well as the structural anomalles above re-
ferred to,
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According to this inventlon, the after-treat-
ment comprises pouring the metal from the blast-
furnace into s mixture of iron or steel shavings
and hammer-scale, Any other divided scraps
may be substituted for shavings; lkewlse the
hammer-scales may be replaced by ferrosoferric
oxide FesOy from other sources. Instead of the
sald mixture of shavings and hammer-scales, I
may also use any other granular or powdery ma-
terlal substantlally consisting of Iron and iron
oxldes.

A portion of the oxygen in the oxldes will burn
g part of the carbon In the cast-iron, thereby
producing CO and CCa; another portion, by com-
bining with silicon, will yleld an amount of heat
larger than necessary for decomposing oxides.
Such heat, together with the sensible heat in
cast-iron abhove solidification temperature, will
be avallable to melt ferrous metallic materials
after reduction of any oxides present therein,
Finally a part of the addltion is converted into
slag tpgether with the oxidation products from
cast-iron (MnOs, 8102 and the like). Thus with
g properly calculated addition of a mixture of
shavings or iron scraps and hammer scales, the
carbon and silicon contents are lowered and a
slag Is obtalned, the properties of which control
the graphitisation form of cast-iron. The pro-
duction of this slag as a result of addition of iron
oxide 1s one of the characteristic features In this
invention,

According as the case may be, the respective
proportions of iron or steel and iron oxide may
vary within broad limits.

The above mentioned additlons may he made
elther In the runner or In a suitable vessel, elther
stationary or movable, elther heated or not, and
into which cast-iron s poured. They may be
made continuously in the runner or the vessel or
by one or more batches,

Where a vessel Is used, the addition {s found
to be more efiiclent. Furthermore, this process
enables of checking results by cursory chemical
analysis and by means of test-pleces, well known
In the art, wherefrom the carbon and silicon con-
tent can be appreciasted with sufficlent precision.
Thereby, it is possible to produce a cast-iron
having a predetermined composition, and pos-
sessing the advantages of a ‘“controlled” struc-
ture. It is also possible to produce very homo-
geneous metal by mechanically stirring for in-
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stance by rotating the furnace, by creating & ro-
tating fleld with polyphased currents, by a pneu-
matic process and so on.

Good resulis were secured by placing in a ladle
sultably alternating layers of shavings and ham-
mer-scales, and pouring cast-iron at first at one
point to enable cast-iron of running to the bot-
tom of the ladle, then moving the ladle or the
Jet to sprinkle the whole mass of non-melted
metalllc materials, inally Introducing dry wood
poles into the molten mass to stir it as a result
of gas evolution.

As an example, In a batch of 7,030 kg, of cast-
iron the original contents of C=3.50 per cent
and S1=3.08 per cent (with manganese=0.90 per
cent; bphosphorus+sulphur less than 1.10 per
cent) were lowered to C=3.31 per cent and
S51=1.88 per cent by adding 205 kg. of shavings
and 400 kg, of hammer-scales. In a batch of
8,600 kg. of cest-iron, the carbon content was
brought from 3.27 per cent to 2.87 per cent by
adding 790 kg. of shavings. In a hatch of 6,920
kg. of cast-iron, the carbon and sllicon content
were brought from 3.25 per cent and 4.66 per cent
respectively to 3.05 per cent and 3.52 per cent
respectively by adding 234 kg. of shavings and
575 kg. of hammer-scales. Finally, in a batch
of 6,530 kg. of cast-iron, the carbon and silicon
content were brought from 3.09 per cent and 3.68
per cent respectively to 2.76 per cent and 2.33 per
cent respectively by pouring it upon 310 kg. of
shavings, 905 kg. of hammer-scales and 202 kg.
of pyrite ashes.

When oxygen contalning materials are added
an exothermic reactlon takes place, wherehy the
amount of shavings or divided iron scraps may
be increased.

On the other hand, the carbon and silicon con-
tents may be adlusted and the cast-iron structure
may be altered In such a way as to produce a
homogeneous structure.

The Invention allows of producing new types
of cast-irons (more particularly as soon as they
leave the blasi-furnace) the carbon content of
which may vary from 3.40 to 2.40 per cent and the
silicon content may he lowered to 1.5 per cent
with a homogeneous structure and no ferrite
stains; no similar cast irons have ever been pro-
duced up to this time even in a special furnace.
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