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Patent application Ser. No. 272,044 shows, that
it is possible to blow steel Iron from steel or first
run metal In a basie converter. Recent investi-
gations have shown that the analysis of the pig
iron to be blown may vary within the widest lim-
its. Thus, for example a steel iron with 0.15% &i;
2.5-89% Mn; 0.1-05% P or a steel iron with
05% Si; 0.5-1.5% Mn; 0.1 -0.5% P can be per-
fectly blown to stee] if the plg iron possesses suf-
ficlent physical heat. ‘The possibllity of carrving
out the process from s metallurgical and tech-
nical point of view has no Umit as regards the
content of C, Mn and 81 in the pig iron. Con-~
sequently, there is no difficulty to convert into
steel a steel iron with for example 2% $i, more
than 49 Mn and 4% C.

Other investigations have proved, that in the
blowing of steel pig iron by the using in differ-
ent quantities and for different periods of time
the otherwise usual admixtures such as lime,
scrap and ore, it 1s possible, contrary to the known
state of the art, to influence the course of the
charge to a far greater extent than in the con-
version hitherto used. 'Thus, it has been unex-
pectedly discovered that by different lime addi-
tlons the course of the charge can be influenced
to a far higher degree than is known for example
from the Thomas or Bessemer process.

Figs. 1 and 2 of the accompanying drawing

are diagrams showing examples of this possibil- -

ity of influencing the charge.

Fig. 1 shows a charge with high percentage
of me and/or high charge temperature and
Fig. 2 shows a charge with small lime addition
and intensive cooling.
for example 441%% C; 2-3%49% Mn; 0.8-1.2% Si
and 0.1-0.3% P is blown at normal temperattre
with slag ccoling with or without a small addi-
tlon of lime, as shown in Pig. 1, it is possible,
if the blast i3 interrupted at the proper time, to
obtain a duplex metal with about 1.6 C and
0.8-1% Mn, and a slag with 30-35% Mn, 30—0%
B102; 5-109, MgO+4CaQ; 0.1-0.59% Fe and 0.0-
0.5% Pz20s, or if the charge is finished blown a
steel 1z obtalned with about 0.029% C, 0.2-0.3%
Mn and 0.060.07% P and a slag with 25-35%
Mn: 25-356% 810:; 10-20% CaO+Mgu and 10—
15% Fe.

If, on the other hand, only lime is added instead
of the cooling scrap and in such a quantity that
the cooling effect of the lime corresponds to that
of the scrap and the lime addition is greater
than 18 necessary for the binding of Si02 and
PaOs, 1t 18 possible, under sultable conditions, to
obtain a first run metal with about 1.56% C and
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2-25% Mn, and a corresponding slag with 10—
15% Mn; 20-309 S{03 and 40-50% CaO, or a
steel with 0.02% C; 0.6-1% Mn; 0.02-0.05% P
and a corresponding slag with 20-256% Mn; 15
20% 8103, 35-45% CaO and 6-10% Fe.

It has also been found that, when blowing steel
pilg iron, the temperature has a considerably
stronger effect on the course of the charge than
is the case with other converting processes. If
the temperature of a steel iron charge is In-
creased with at the same time the highest pos-
sible addition of lime either by increasing the
Si content in the pig iron or by increasing the
physical heat of the pig iron, or by the omission
of the usual cooling additions of scrap and the
like, the manganese burning can be weakened to
such an extent that when blowing to a flrst run
metal with about-1.5% C the manganese content
has only decreased slightly and amounts teo
2.5-3% with a slag composition of 2-10% Mn;
1-56% Fe; 40-50% Ca0 and 30-40% Si0z2. When
blowing to finished steel the Mn content under
these conditions may attain 0.8-1.1% with 0.02%
C and 0.02-0.05% P (see Fig.1). The correspond-
ing slag then containg 10-20% Mn; 25-359% 8103;
40-45% Ca0 and 8-10% Fe.

If, on the other hand, the charge 1s cooled by
the addition of large quantities of scrap with or
without a small lime addition, 0.6-0.8% Mn 1s
obtained in the first run metal with about 1.5% C
and In the corresponding slag 30409 Mn; 30—
40% BSi0s:; 5-109% MgO+CaO and very small
Fe and P contents, or in the steel 0.15-0.2 Mn
with 0.02% C and 0.05-0.07% P and in the slag
30—40% Mn; 25-35% Bi10a; 10-209 MgO+CaO
and 8-12% Fe (sece Fig. 2). These two ex-
amples show that when blowing steel pig iron it
is possible, contrary to the Thomas process, for
example, with suitable treatment of the melting
process, to produce both a steel with a Martin
analysls and alsc one with a Thomas analysis,
It must also be mentioned, and this constitutes
part of the Invention, that all addition of ferro
manganese can be dispensed with when preparing
the charge, if it 15 desired to produce a high Mn
percentage In the finished steel.

It was further unexpectedly found that the
above mentioned possibility of influencing, the
extent of which was hitherto unknown in the
blasting processes, can be assisted by an addition
of ore, rolling scale or some other oxygen car-
rier, to an extent as was hitherto entirely un-
known. If, for example with & steel iron charge
which is blown exclusively with scrap cooling
without or only with a small addition of Ume, ore
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is added during the first minutes, such a strong
Mn burning is attained that the manganese con-
tent of the first run metal with about 1.5% C,
only amounts to about 0.5-0.6%, whereas the slag
contains 3040% Mn; 30-35% 8i0z; 5-10%
Ca0+4MgO and about 5% Fe. If such a charge
is blown to finished steel, the followlng result is
obtained:—

In the case of 0.02% C the Mn content is 0.10—
0.15% and the P content up to 0.07%.

The effect described can be increased, when
blowing to steel, by again adding ore to the
charge after the transition, that 1s In the dephos-
phorizing period, with the result that s consld-
erable reduction of Mn and P is effected which
in the finished steel leads to contents of 0.10-
0.13% Mn and 0.02-0.05 P with 0.02% C, with a
relatively smaller loss of iron from the bath than
would be the case without this addition of ore.

If ore is added to a steel iron charge with a
large lime addition, P is preferably oxidized in
addition to Mn. If the ore is added to such a
charge after the transition, the steel with a 0.02%
C content has an Mn content of 0.4-90.5% and &
P content of about 0.01-0.03%.

Ore therefore, in the case of highly basic slag,
if added after the transition, accelerates prefer-
ably the oxidation of the phosphorus, whereas in
the case of less basic slag, if added at the com-
mencement of the charge or after the transition,
the ore accelerates the burning of the manga-
nese.

According to the Invention all kinds of and de-
sired intermediate analyses can be cbtained in
the first run metal, in the steel and in the slag
by mutually varying the addition of lime, scrap
and ore within and also beyond the anlysls values
indicated, without affecting the scope of the In-
vention, if the addition of lime, and/or of scrap
and/or of ore s effected in stages during the
course of the charge in order to change the in-
fluencing of the quantity and compositlon of
metal and slag, same as of the temperature as
desired within the widest limlts which are tech-
nically possible. The favorahle effect of cooling
in stages for the production of uniform charge
curves has already been described above.

In perfecting the steel iron blast process it has
also been found that by tapping off a first run
slag at a suitable time durlng the blasting proc-
ess, which time may vary according to the local
conditions, the slag quantity and concentration
can be changed suddenly by introducing fresh
additions which can also lmpart to the reactions
an entirely new direction and intensity. This
course is preferably chosen, if it 1s deslred to
obtain the slagged manganese at first in a state
which is as valuable as poasible for the produc-
tion of ferro manganese or Splegel iron, that is
with the lowest possible percentage of S5i0O2 and
P20s. In such an instahce only a small amount
of lime and gcrap is added to the charge for ex-
ample at the beginning, after about 3 minutes
the slag rich in BiOz2 which is of no value is drawn
off &nd the blowing is continued until the dephos-
phorizing commences, large quantities of scrap
being added, that 1s at low temperatures, and
with addition of but lttle lime. A slag is then
obtained with 3040% Mn; 356-45% CaO, 5-10%
FeQ and less than 0.5% Pz0s. The metal pro-
duced by this process may be finish blown with
a renewed additlon of lime, but it is preferably
used as duplex metal and finish converted in the
Mertin or electric furnsace.

If the S102 and P20s content are of no lm-
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pertance in the slag, and if it is mostly the me-
tallic fingal product which matters, a considerable
change can be produced in the composition of
this final product by the process according to
the invention for influencing a steel iron charge
by tapplng off the slag and changing the addi-
tions, as the two following examples show.

If, for example, & charge with a lime addition
is blown up to a C content of 1.5%, and the slag
formed up to this time with about 30-409% Mn;
40-50% SiO2 and 10% MgO4-CaO Is tapped off,
it Is possible by continuing the blowing and by
adding a small quantity of lime to obtain a fin-
1shed steel with 0.5-0.7% Mn and 0.02-0.03% P.
But if an ample quantity of lime is added at the
beginning and the slag with about 40-50% CaQ,
40-50% 8i0z and 5-10% Mn is tapped after the
blast has been on for about 3 minutes, and if
after a fresh addition of lime with intensive scrap
cooling the blowing is continued to a finish, a fin-
ished steel is obtained with about 0.3-0.3% Mn
and 0.02-0.05% P and a slag with 40~50% Ca0O,
25-35% Mn, 5-10% 85102, 10-15% Fe and 1-2%
P30s. :

It is evidently also possible to tap the slag be-
fore the burning of the phosphorus. The slag
then has the following composition: 40-50%
Ca0; 30—409% Mn; up to 5% Fe and 5109 B0
and less than 0.5% P20Os at which it would be snit-
able for the production of ferro manganese or
Splegel. The blowing of steel Iron also resulted
in an important and hitherto unknown discov-
ery, 1. e. that the iron of the bath orly slags par-
ticularly strongly during the very last mimutes
of blowing. This discovery, however, renders it
possible, according to the invention, to reduce
losses of the charge thereby that during the
blasting a first run metal! or flnished steel 15
blown only to a flnal manganese content of about
0.8%, a 1-1% % higher yield being then obtalned
owing to the slight loss of iron and mangansse
than occurs when blowing to 0.3-049 Mn.

The yield can be increased not only by this
measure, but also by other measures coming
within the scope of the Invention. As has already
been described it Is possible, for example by in-
creasing the addition of lime or by the hot work-
ing of the charge, (see Fig. 1) to protect the man-
ganese from burning to such an extent that it
burns substantially only after the transition. Im
this instance the loss of iron is evidently pre-
vented to a far greater extent than if, as shown
in Fig. 2, the working takes place at low temper-
ature and with little lime. Purthermore, the loss
of iron can, according to the invention, be con-
siderably reduced by adding ore to the slag dur-
ing the last minutes of blowing, a condition be-
ing that a quantity of Ca® sufficient for the P20s
combination must be present.

Another feature of the invention consists in
providing during the biowing of steel iron meas-—
ures which reduce the wear of the converter lin-
ing. Thus, it has been found that the wear can’
be kept relatlvely slight if, by adding cooling
agents at {ntervals, the charge temperature Is
kept as low as the metallurgical condition for ob-
talning the desired final produet wili allow. It
has also be found, that a steel pig iron with
low Si content can be advantageously blown if
the decomposition of the basic converter lining by
the silicic acid formed has to be prevented. This
discovery Is new as regards the blasting of steel
plg iron, as it could not be predicted that, In view
of the high percentage of manganese in the ple
iron and the manganese silicates which undoubt-
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edly form, the sllicic acid would attack the bases
of the lining material. Investigation confirmed
the fact known from the Thomas point of view
that & high FeQ content in the siag means con-
siderahle wear of the converter. It i8 therefore
proposed, according to the invention, to Inter-
rupt the blast at a Mn content of about 0.8%
wherever the purpose of use makes it appear ad-
visahle for the protection of the converter lining.

By this means the wear of the lining 1s 25 to 35% -

less than when the charge is finish blown to
0.3-04% Mn.

The measures set forth above, and which are
to be applied according to the Invention when
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blowing steel pig iron or Bessemer pig iron con-
taining phosphorus fo first run metal or steel,
may be employed singly or in any possible or de-
sired combination without departing from the
scope of the Inventlon.

As the percentage of sulphur in the steel pig
iron is mostly very low, {t does not normally have
any effect. But even a higher percentage of sul-
phur in the pleg iron would be harmiess because
during the last minutes of blowing it would drop
below the prescribed value.

FRANZ BARTSCHERER.
WALTER EICHHOLZ.



