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(57) ABSTRACT 

The disclosure proposes a method for the production of sheets 
from the slabs cut from a bar of unkilled steel cast by the con 
tinuous casting method, wherein the cast bar, after it has 
solidified completely and as soon as its cross section has an 
equalized temperature in the range of 900 to 1,200 C., 
preferably 1,000 to 1,100 C., is shaped in one step so as to 
reduce its cross section by about 10 to 20 percent, whereupon 
it is shorn to length, and the slabs are then heated to rolling 
temperature and shaped in a plurality of passes. Owing to this 
method the bubble wreath which is characteristic for unkilled 
steel slabs is eliminated so that the heat transition from the 
surface to the core is improved. 

4 Claims, 1 Drawing Figure 
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3,678,571 
1. 

METHOD FOR THE PRODUCTION OFSHEETS 

The invention relates to a method for the production of 
sheets from slabs cut from a cast bar of unkilled steel which 
was cast by the continuous casting method. 
There are various problems when sheets are produced from 

unkilled steel slabs. At first a steel has to be produced whosei 
oxygen content and temperature are closely adapted to the 
chemical composition. Furthermore, the cross section of the 
bar, particularly the thickness of the bar, the casting speed and 
the cooling conditions in the continuous casting plant are im 
portant factors which have an influence upon the quality of 
the product. 
When unkilled steel slabs are to be processed to sheets in a 

train of rolls they have to be subjected to a preliminary treat 
ment. Their surface has to be examined and surface defects: 
have to be removed. When the slabs are completely cooled, 
they are heated to rolling temperature in continuous type fur 
naces before they are rolled out to sheets in a plurality of 
passes. When the slabs are heated to rolling temperature the: 
wreath of bubbles which is characteristic for unkilled steel 
slabs provides great difficulties because it impairs the heat 
transition from the surface of the slabs into the core of the 
slabs when they are heated up in gas or oil heated furnaces. As 
whereas the core is not sufficiently heated. This again makes : 
for qualitative and technological disadvantages in the rolling. 
of slabs. The heavy scaling and overheating of the surface may 
lead to a connection between the bubble wreath and the at 
mosphere which exerts an oxidizing effect so that welding of 
the gas bubble hollow spaces is rendered difficult or impossi 
ble; only waste products will be obtained when such a starting 
material is used. 

In order to avoid the difficulties which arise when heating 
unkilled steel slabs because of the presence of a bubble wreath 
it has already been proposed to heat the slabs to rolling tem 
perature in electrical induction furnaces instead of in gas or oil 
heated furnaces. When electrical induction is used, the slabs 
are heated more evenly over their entire cross section, i.e. the 
insulating effect of the bubble wreath does not make itself 
noticeable in such a disadvantageous manner with this kind of 
heating, and qualitative flaws which are unavoidable in gas or 
oil heated furnaces - i.e. from the surface - occur to a lesser 
degree. However, the prime costs and the operation costs are 
rather high for induction furnaces, so that for economical 
reasons it is rather improbable that induction heating for slabs 
will be generally used. 
The thickness of unkilled steel slabs usually amounts to 250 

to 300 mm; the slabs are about 1,250 mm broad and up to 12 
m long. Thus the cross sections and the piece weights are con 
siderable. Attempts are being made to find a solution for the 
economical and qualitative problems in the rolling of unkilled 
steel slabs but up to now the heating problem which presents 
itselfowing to the presence of the bubble wreath has remained 
unsolved. 
The invention is aimed at avoiding the described disad 

vantages and difficulties and, in a method for the production 
of sheets from slabs cut from a cast bar of unkilled steel which 
was cast by the continuous casting method, wherein the slabs 
are heated to rolling temperature and shaped in a plurality of 
passes, resides in that the cast bar, prior to being shorn to 
length, is shaped in one step after complete solidification and 
as soon as the solidified bar has over its entire cross section a 
uniform temperature in the range of 900 to 1,200 C., 
preferably 1,000 to 1,100°C. 

Suitably, the temperature is equalized over the entire cross 
section of the bar by arranging behind the secondary cooling 
zone a non-cooled or heated equalization zone, respectively, 
through which the bar is passed prior to being shaped in one 
step. 
Shaping according to the invention is effected to a degree 

which about corresponds to the volume of the hollow spaces 
of the bubbles in the bar so that the material is densified. The 
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2 
process by about 10 to 20 percent without any noticeable 
cogging down. Instead, re-shaping is effected. 
The attached drawing shows the cross section of a bar of un 

killed steel before being shaped according to the invention. 
The macroscopic structure of a slab is schematically shown. In 
the bar cross section three zones may clearly be distinguished, 
namely zone 1 which is free from bubbles, which zone is also 
called "bacon layer,' or skin the marginal bubble zone 2 
proper, and the core zone 3 of the bar cross section. The 
thickness of the marginal layer 1 which is free from bubbles in 
unkilled steel slabs depends on the withdrawal speed and the 
intensity of gas evolution and motion (boiling) of the metal in 
the casting mould and in general does not amount to less than 
10 mm. 
When the slabs are heated to rolling temperature, it is essen 

tial to keep the dense zone 1 as intact as possible so as to 
prevent oxidizing gases from entering into the marginal bub 
bles. When this condition is fulfilled, the marginal bubbles 
bond completely during rolling. 
As has been mentioned, according to the invention the mar 

ginal bubbles are pressed together already when the bar is 
slightly shaped after its solidification so that they are welded 
together and a densification of the bar in the area of the mar 
ginal bubble zone 2 is effected so that the heat insulating bub 
ble wreath is removed. A bar of unkilled steel which has been 
densified according to this method may be heated to rolling 
temperature in gas or oil heated furnaces exactly as a bar of 
killed steel. 
The expenses for a roll stand in connection with a continu 

ous casting plant are small. For the one step reshaping process 
the latent heat of the bar is used; the rolling pressure is rela 
tively small because a small energy will suffice for pressing the 
hollow spaces of the bubbles together. Owing to the fact that 
the bubble wreath may relatively easily be removed the 
remaining zones of the bar cross section are hardly shaped at 
all. Prior to carrying out the method it is only necessary to 
determine the bubble volume which depends on the steel 
quality and the bar cross section, but otherwise remains within 
narrow limits. Thus this examination will have to be carried 
out only once and then the reduction of the cross section may 
be settled for the densification according to the invention of 
the material. 
The aim of the invention, i.e. an improvement of the quality 

of the slabs with regard to their heat technological properties 
so that an essentially improved heat transition is achieved, will 
also be obtained when not all bubbles are welded together 
completely. The heating process is hardly impaired by in 
dividual bubbles which may be present still after shaping. Thus 
the method according to the invention does not require high 
accuracy in the determination of the bubble hollow spaces, 
which fact simplifies its application in practice. 
What claim is: 
1. A method for the production of a steel product compris 

ling, 
continuously casting a steel bar, 
solidifying the cast bar, 
equalizing the temperature of the cast bar over its entire 

cross-section to a temperature in the range of 900-1,200 
°C., 

reducing the cross-sectional area of the cast bar by 10 to 20 
percent by means of a one-step shaping operation, 

shearing the bar to form individual slabs, 
heating the slabs to rolling temperature, and 
shaping and working the slabs to produce the steel product. 
2. The method as defined by claim 1 wherein the cast bar is 

solidified by passing it through a cooling zone and the bar tem 
perature is equalized by passing it through a non-cooled zone. 

3. The method as defined by claim 1 wherein the bar tem 
perature is equalized by passing it through a heated zone. 

4. The method as defined by claim 1 wherein the tempera 
ture of the bar is equalized to approximately 1,000 to l, 100 
C. 
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