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ABSTRACT OF THE DISCLOSURE 
A method for deoxidizing elfervescent steel, in which 

a deoxidizing powder such as aluminum is injected into 
the casting stream from a ladle into a casting mold. The 
grain size of the powder is mainly between 40‘ and 200 
microns and the powder is uniformly supplied to the 
casting stream during at least 70% of the time for ?lling 
the mold. In the device there is a cooling jacket around 
the discharge end for the powder. The powder is blown 
by air in a metered quantity. 

This invention relates to a method for deoxidizing ef 
fervescent steel in which a deoxidation agent in the con 
dition of a powder is injected into the steel stream during 
?lling of molds from a casting ladle. 

Earlier methods have been proposed for blowing a 
powder into a stream of liquid metal. The use thereof for 
particular applications was only given in general terms. 
Wrongly the opinion was that the best results of the 
blowing of powdery substances into a stream of molten 
metal for casting were only dependent upon the shape 
and structure of the device and on the use of inert gases 
as a carrier ?uid for the powdery substances. It was ap 
parently supposed that optimum results could already be 
obtained if undesired components in the carrier gas, 
which gas entrains and propels the powder, could be 
excluded from the reaction, and if su?’icient care was 
given to the shape and direction of the stream of the 
reacting powder blown into the stream of metal. 

It is remarked that for deoxidizing effervescent steel 
such a method of blowing powder has only found quite 
limited application. Other methods consist in that peri 
odically quantities of larger grains of a deoxidiing agent 
are strewed into the casting ladle or that a tape or wire 
of a deoxidizing agent is shot into the casting mold. It 
has appeared that the manner of metering and the grain 
size of the deoxidizing agent, usually aluminum, is particu 
larly important for the quality of the ?nal product. The 
present invention is based upon the new idea that parts 
or lanes with a different behaviour in the ?nal treatment 
of sheet material cold rolled from steel slabs or the like 
made from effervescently solidi?ed steel ingots are caused 
by the manner of metering and by the grain size of the 
deoxidizing agent. 

1 Moreover it has appeared therewith that when apply 
ing the known devices for blowing powdery deoxidizing 
agents there is a quite considerable variation in possibil 
ities for in?uencing the quality of the ?nal rolled prod 
uct. 

In fact it appears therewith that other factors in?uence 
this.?nal quality much more than factors such as the 
shape of the nozzle openings for the powdery material 
or the question whether the carrying gas is inert or 
not. 

In the light of the above the present invention con 
sists in that in a method as given in the preamble the 
grain size of the powder is essentially limited to between 
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40 microns and 200 microns, in which for at least 50% 
of the powder the grains have a largest linear dimension 
between 75 microns and 150 microns and in which the 
powder is uniformly metered when being supplied to the 
stream of casting metal during at least 70% of the time 
for ?lling the casting mold. In particular favourable re 
sults are obtainable in applying the invention it for about 
65% of the powder the grains have a linear dimension be 
tween 75 microns and 150 microns and if the metering 
of the powder to the casting stream takes place during 
at least 80% of the casting time. 
When choosing these circumstances, in particular in 

combination with measures to be discussed later, it ap 
pears that in the further processing of the rolled product 
which is ?nally obtained from the steel thus cast, no ir 
regularities or deviations in quality in the product, which 
could be traced back to an in?uence of deoxidation of 
the steel, occur any more. Apparently both the larger 
and the ?ner grains of the deoxidizing agents may cause 
irregularities in distribution of this agent over the steel, 
which irregularities are maintained during the entire fur 
ther processing of the steel. It should be deemed surpris 
ing that a so much restricted ?eld of grain dimensions 
for the powder could be found in which the distribution 
of the deoxidizing agent over the steel is optimum. Of 
the greatest importance is moreover the fact that the 
metering of the powder takes place as uniformly as pos 
sible in time. This is obtained by metering and supplying 
the powder in the period in which the casting stream is 
as stationary as possible. Preferably no powder is blown 
into the stream during the beginning and the end of the 
casting. 
The best results with the new method are obtained, 

when blowing aluminum powder into the casting stream, 
if the charging of the gas with powder is adjusted so that 
per liter of gas it contains about 1.9 to 2.2 grams of alu 
minum and that 700 to 1200 grams of powder per minute 
are blown into the metal. It has even appeared therewLh 
that the blowing of the powder with air is in no respect 
inferior to the blowing with an inert gas. An explanation 
for the favourable results of the method for such a choice 
of the supply of the powder with air could be the fol 
lowing: 

If less powder is entrained by the air, a too high quan 
tity of air is necessary to bring the totally required quan 
tity of powder into the casting stream. This large quantity 
of air cannot be blown in the shape of a concentrated 
beam onto the casting stream and moreover has a too 
strong cooling effect upon this casting stream. If on the 
contrary too much powder is loaded in the air, a too 
low quantity of air is blown out to give to the powder 
sufficient impetus. As a result thereof the contact of the 
powder with the casting stream could be insu?icient and 
irregular. 

Although in essence the quantity per unit time of the 
carrying air and of the powder are determining the result 
of the blowing of this powder into the stream, it appears 
that, to a lesser extent, also the speed of the air in the 
powder and air stream could in?uence the result of the 
deoxidation. This speed relates to the greater or smaller 
divergence of the powder stream. Preferably according 
to the invention the air speed in the stream of powder and 
air is adjusted to 40 to 60 meters per second and in par 
ticular preferably at about 50 meters per second. 
Depending upon the local circumstances at which the 

powder has to ‘be metered, the mixture of powder and gas 
will be preheated more or less by the surroundings shortly 
before the blowing thereof into the metal. It has appeared 
that the danger is not always imaginative that for instance 
aluminum powder will be heated to such a high tempera 
ture that it becomes sticky. In that case the metering of 
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the powder and thus also the uniformity of the quality 
of the ?nal steel product will be in?uenced in an unfav 
ourable manner. 

It has appeared that this disadvantage could be removed 
according to the invention by cooling the mixture of 
powder and gas shortly before the blowing into the cast~ 
ing stream. 

Other advantages of the invention will be apparent 
from the following description of an embodiment of the 
invention, in connection with the accompanying drawings, 
in which: 

FIG. 1 shows a device diagrammatically in longitudinal 
section. 
FIG. 2 shows more or less diagrammatically this de 

vice in perspective view with part of a ladle, ingot mold 
and ‘casting stream. 

In FIG. 1 reference numeral 1 indicates a supply tube 
for a mixture of aluminum powder and air. This supply 
tube is connected to a chamber 2, in which a supply fun 
nel 3 and a duct 4 for air under pressure open. Duct 4 
is narrower at its discharge end to give a passage of 1A2". 
The mutual positioning of the duct 4 and the funnel 3 in 
the chamber 2 is such that its causes the desired quantity 
of aluminum powder from the funnel 3 to be sucked in 
and entrained by the air under pressure leaving duct 4. 

In this duct 4 a control valve 6 is arranged. By adjust 
ing this control valve 6 and by adjusting the position of 
the duct 4, which means by having it extend into the cham 
her 2 over the desired distance it is possible to adjust the 
quantity of aluminum powder to be loaded into the air 
within wide limits. Thereto the duct 4 could be slidable 
longitudinally throughv its hole in the Wall of chamber 2 
in a suitable sliding seal in this hole. 

Dependent upon the volume of metal to 'be taken up by 
the casting mold and dependent upon the composition of 
the steelto be cast therein it is possible to determine the 
required quantity of aluminum powder before casting. 
This quantity is then brought into funnel 3 before casting. 

It is remarked that, although this example speaks about 
aluminum powder, the invention is not restricted thereto. 
The same is of course true where in this speci?cation air 
under pressure is indicated, which could also be another 
gas. 

It will be clear that for other applications other de 
oxidizing agents or suitable mixtures or alloys of suitable 
elements could be added or that other gases could be used 
for conveying the powder. 

Close to its vdischarge end the supply tube 1 is sur 
rounded by a cooling jacket 7. This is connected through 
a hose or ?exible branch duct 8 to the supply duct for 
air under pressure upstream of the control valve 6. At its 
free end the supply tube 1 is provided with a ?ange 9, so 
that cooling jacket 7 at this end has a radially directed 
out?ow opening. The cooling air ?owing out is thereby 
discharged in a direction which is transverse to the direc 
tion of the powder stream. Ducts 4 and 8 are connected to 
a source of air at a pressure of 5 to 6 atmospheres. It has 
appeared that su?icient cooling is obtained if per minute 
about 2 Nm.8 of air is passed through the cooling jacket 7. 

In FIG. 2 it has been shown diagrammatically in what 
way the device of FIG. 1 is used. 
A casting ladle 11 ?lled with liquid steel is suspended 

over a casting mold 10 such as a known ingot mold and 
said ladle 11 has an out?ow opening for the metal in its 
bottom, which can be closed by a stopper rod valve or the 
like. About at the level of the upper rim of the casting 
mold 10 there isa platform 12 for the operating person 
nel to allow them to check the casting process visually. 
The casting streams from the ladle 11 is indicated by 13. 
An operator manipulates the device according to FIG. 1, 
which is suspended pivotally to a suitable structure 14, 
which forms part of the casting ladle 11. Thus it is pos 
sible to bring the supply tube 1 at the desired location 
opposite the casting stream 13. The device is connected to 
a source of air under. pressure by a hose 15 connected to 

10 

15 

20 

25 

30' 

35 

40 

45 

55 

60 

65 

70 

75 

4 
duct 4. After opening the out?ow opening in the bottom 
of the ladle and after the casting jet 13 has obtained a 
more or less stationary shape and condition the operator 
opens the control valve 6, so that blowing of the aluminum 
powder into the casting stream begins. As a rule the meter 
ing of the quantity of powder in funnel 3 and the adjust 
ment of control valve 6 will be predetermined so that the 
supply of aluminum powder continues during the period in 
which the casting stream ?ows on without varying its 
shape more than negligibly. However, the operator also 
has the possibility to vary the supply of aluminum or to 
stop it entirely by operating the control valve 6 if the need 
thereto is felt during casting. 
By way of example it may be mentioned that an ingot 

mold was ?lled by 20 tons by weight of steel intended for 
the manufacture of cold rolled sheet material suited for 
pressing for instance hub covers or bumpers of motor 
cars. To this charge 900 grams of aluminum had to be 
added. This aluminium was chosen as aluminum powder 
with grain sizes in essence between 40 microns and 200 
microns. In a sieve test it was found that this powder was 
composed of fractions of the following dimensions: 

Percent 
Not over 37 microns ______________________ .. 0.7 

From: 
37 to 50 microns ______________________ __ 2.1 

50 to 75 microns ______________________ __ 7.8 
75 to 105 microns _____________________ __ 25.2 
105 to 150 microns ____________________ __ 34.0 

Total 67.0 

150 to 200 microns ____________________ __ 24.0 
200 to 300 microns ____________________ ..- 4.3 
300 to 420 microns ____________________ __ 1.7 

The casting time of the block to be cast was adjusted to 
be 1 minute and 15 seconds, the metering of the powder 
was adjusted to be 900 grams per minute. The powder 
was blown with a quantity of air under pressure of 450 
liters per minute. The load factor of the mixture thus was 
2 grams of aluminum per liter of 
The out?ow speed of the aluminum powder from the 

discharge tube 1 was measured to be 46.7 in. per second. 
The discharge tube was cooled by 2.3 Nm.3 of air under 
pressure per minute. 
0f the total casting period of 1 minute and 15 seconds 

the aluminum powder was blown into the casting stream 
during one minute. It appeared that with this rather criti 
cal choice of the conditions of the process a cold rolled 
material was obtained from the steel ingot which even 
for the most critical bending and deep drawing operations 
did not show surface irregularities or failures which could 
be considered to be caused by the aluminum as a deoxidiz 
ing agent. 
We claim: 
1. An improved method for the deoxidizing of effer 

vescent steel, said method being one which comprises 
(a) injecting an oxidizing agent into the casting stream 
during the ?lling of a casting mold from a ladle, 

wherein the improvement comprises 
(b) effecting delivery of the deoxidizing agent to the 

casting stream in the form of a powder having its 
grain size essentially limited to between 40 and 200 
microns and at least 50% of which has a largest 
linear dimension between 75 and 150 microns, and 

(c) uniformly metering said delivery over at least 70% 
of the time of ?lling of the mold by said stream. 

2. An improved method as claimed in claim 1, wherein 
the deoxidizing agent is aluminum powder and wherein 

(d) the aluminum powder is delivered to the casting 
stream in a jet of air, 

(e) said delivery is eifected at a rate of from 700 to 
1200 grams of aluminum powder per minute, and 
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(f) the ratio of aluminum powder to air in the jet is in 

the range of about 1.9 to 2.2 grams of aluminum per 
liter of air. 

3. An improved method as claimed in claim 1, wherein 
(d) the deoxidizing powder is delivered to the casting 

stream in a jet of air, and 
(e) the speed of said jet of air lies in the range of 40 

to 60 meters per second. 
4. An improved method as claimed in claim 1, wherein 
(d) the deoxidizing powder is delivered to the casting 

stream in a jet of air, and 
(e) the mixture of powder and air in said jet is cooled 

shortly before it is blown into the casting stream. 
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