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(57) Abrége/Abstract:

A vessel for metallurgical purposes, for transporting molten metals, having a metal casing which accommodates a refractory
lining, Is composed of individual tubular lengths. Two reinforcement rings which run In the circumferential direction and are
Integrated in the metal casing at an axial distance from one another, and on which two bearing lugs are arranged opposite one
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(57) Abréege(suite)/Abstract(continued):

another on the outside and are supported by In each case one plate which is connected to the reinforcement rings. If appropriate
a lid attachment is fastened to the vessel edge, which lid attachment is frustoconical in cross section. The first reinforcement
ring, which lies closer to the base, has an upwardly directed extension, which Is designed in the form of a projection, in the area
of the plate, which Is designed as a shield segment. The second reinforcement ring, which lies further away from the base, has a
downwardly directed extension, which Is designed In the form of a projection, in the area of the shield segment. The shield
segment Is welded In between the extensions. The transition from the respective extension into the respective reinforcement

rnng Is rounded both In longitudinal section and In plan view, and the latter rounded sections merging smoothly Into
corresponding rounded sections of the shield segment.
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ABSTRACT

ph—

A vegssel for metallurgical purposes, for

transporting molten metals, having a metal casing which

o

accommodates a refractory lining, i1s composed of individual

tubular lengths. Two reinforcement rings which run in the

circumferential direction and are integrated in the metal
casing at an axial distance from one another, and on which

two bearing lugs are arranged opposite one another on the

ocutside and are supported by 1in each case one plate which 1is

connected to the reinforcement rings. If appropriate a lid

attachment 1s fastened to the vessel edge, which lid

attachment 1s frustoconical i1n cross section. The first
reinforcement ring, which lies closer to the base, has an

upwardly directed extension, which 1s designed in the form

of a projection, in the area of the plate, which is designed

as a shield segment. The second reinforcement ring, which

lies further away from the base, has a downwardly directed

i

extension, which 1s designed 1n the form of a projection, in

the area of the shield segment. The shield segment is welded

in between the extensions. The transition from the

respective extension i1into the respective reinforcement ring
1s rounded both in longitudinal section and in plan view,
and the latter rounded sections merging smoothly into

corregsponding rounded sections of the shield segment.
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BACKGROUND OF THE INVENTION

The invention relates to a vesgssel for

metallurgical purposes, for transporting molten metals.

DISCUSSION OF THE PRIOR ART

Vessels of this nature are used not only to

transport molten metals, such as for example pig i1ron, from
the blast furnace to the pig iron mixer or from the plg iron
mixer to the converter, but may also be a metallurgical
treatment vessel. In particular, as the demands 1mposed on

ph—

the level of purity increase and the levels of dissolved

gases are reduced, vacuum treatment has become increasingly

important. In this method, the thermal load on the treatment
vessel is particularly high, since the process involves a

high overheating temperature.

To solve this problem, a vessel for metallurgical

purposes has been proposed (DE 195 38 530 Cl) 1in which, 1in

contrast to the conventional design, the reinforcement rings
are not welded onto the outside of the circumferential
surface, but rather are integrated in the metal casing.
Furthermore, the plate which supports the vessel bearing
lugs is at a short distance from the metal casing, the upper
and lower peripheral areas, which are of rim-like design, of

the plate are connected to the adjoining reinforcement

rings. The vessel bearing lug which i1s attached to the plate

only extends outward. With regard to the thickness of the

reinforcement rings, the thickness of the reinforcement ring

which is closer to the base is greater by a factor of up

to 4, and the thickness of the second reinforcement ring,'

which lies further away from the base, 1s greater by a

factor of up to 6, than the thickness of the adjoining metal

casing, the axial extent of the first reinforcement ring

being greater than or equal to that of the second. If the
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shape and position of the two reinforcement rings, 1in

conjunction with the shield segment, makes 1t possible to

dispense with the reinforcement ring arranged on the vessel

edge which is otherwise customary. Even i1n the case of

vessels without an annular cover, the vessel 1s strong

enough in the upper peripheral area for the arrangement of a

boundary angle plate to be sufficient.

A further feature relates to the nature of the

connection between the vessel bearing lug and the shield

segment. In contrast to the known prior art, the bearing lug

is not welded onto a plate, but rather 1s welded into a hole
in the shield segment. In order also to relieve the load on
these weld seams, the weld-in area of the vessel bearing lug

g

is designed as a flange of larger diameter. To improve the

quality of the weld seam, the periphery of the flange 1is of

roof-1like design, so that it can firstly be welded 1n from

one side, then the root is turned out, and finally the

mating bearing is welded on from the other side.

It has also proven advantageous 1f the
reinforcement rings are composed of segments. This applies
in particular to vessels which are oval 1n cross section.

The individual segments of the reinforcement rings then have

different radii, thus simplifying production of the
reinforcement rings, in particular, in this way, making it

possible to produce the area with the extension in the form

of a projection separately. To achieve an optimum filling

volume for the vessel, it is advantageous for the individual
tube lengths to be of cylindrical design, as seen 1n

longitudinal section.

The advantage of the wvessel according to the

invention lies in the fact that, firstly, there 1s no
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impermissible deformation even when it is heated to high

temperatures, and the stress in the material of the wvessel

1s distributed uniformly. A conseguence of this is that the

geometry of the vessel does not change even under high

welght and temperature loads. This can be seen in particular
from the fact that the bearing lugs remain horizontal.
Furthermore, production is simplified, since it is possible
to dispense with the reinforcement ring arranged on the

vessel edge which 1s otherwise customary.

BRIEF DESCRIPTION OF THE DRAWINGS

The wvessel for metallurgical purposes which is
designed according to the invention is explained in more
detail with reference to an exemplary embodiment illustrated

1n the drawing, in which:

FIG. 1; shows a view of a vessel which is designed

according to the invention;

FIG. 2 shows a section on line B-B in FIG. 1;

FIG. 3 shows a section on line A-A in FIG. 1

FIG. 4 shows the design of the bearing lug,
including its joint with the shield segment, on an enlarged
scale and

FIG. 5 shows the bearing lug on an enlarged scale.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

FIG. 1 shows a view of a metallurgical vessel

which is designed according to the inventiocon and in this

case 1s used, for example, as a steel-casting ladle 1. The
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steel-casting ladle 1 comprises a metal casing and a ladle
base 2. In this exemplary embodiment, the metal casing 1s

divided into three tube lengths 3-5 of different widths.

Depending on the ladle height and design, the number of tube

lengths may be smaller or greater. Two reinforcement

rings 6, 7 are integrated in the metal casing between the
tube lengths 3-5. In this exemplary embodiment, the upper

edge 8 of the vessel 1s connected to a 1lid attachment, which

is designed as an annular cover 9. Preferably, this annular
cover 9 is frustoconical in cross section. A tiltable
linkage 10 is arranged on the outside, in this case on the
left, in order to be able to tilt the steel-casting ladle 1

by means of a crane (not shown here).

FIG. 2 shows a section in direction B-B in FIG. 1,

illustrating the particular cross section of the

steel-casting ladle 1 illustrated here. The cross section 1s

elliptical, that area of the middle tube length 4 which lies

behind the respective shield segment 16, 16' having a very

large radius R for static reasons. For such a configuration,

it 1s advantageous for the reinforcement rings 6, 7 to be

composed of segments, the 1ndividual segments having

different radili r, R. FIG. 3 shows a section in dilrection

A-A in FIG. 1, i1llustrating the same steel-casting ladle 1

shown in FIG. 1. This representation provides a better

illustration of the individual components c¢f the steel-

casting ladle 1. This 1includes the particular design of the

reinforcement rings 6, 7 and the way 1n which the respective

bearing lug 11, 11' is welded into the respective shield

segment 16, 16'. The feet are denoted by 13, 13'.

That part of the steel-casting ladle 1 which 1is
designed according to the invention i1s 1llustrated on an

enlarged scale in FIG. 4. The one essential aspect relates
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to the extension 17, 18, in the form of a projection, of the
respective reinforcement ring 6, 7, which extensions extend
upward, in the case of the reinforcement ring 6 which lies

closer to the ladle base 2, and downward in the case of the

reinforcement ring 7 which lies further away from the ladle

base 2. The transition from the respective extension 17, 18
into the actual reinforcement ring 6, 7, which transition
can be seen in longitudinal section, 1s provided with a

corresponding radius 19, 20. This type of design of the

reinforcement rings 6, 7 in the area of the respective
shield segment 16, 16' has allowed the connecting weld
seams 21, 22 to be positioned in a zone which 1s subjected
to lower loads. The second aspect relates to the rounded
section 23, 24, which is horizontal in the view shown in

FIG. 1, of the respective extension 17, 18, which rounded

section 23, 24 carries on continuously into a corresponding

rounded section 25, 26 of the shield segment 16.

The third aspect of the Invention relates to the
way 1in which the respective bearing lug 11, 11' 1s welded

into a hole 27 in the respective shield segment 16, 16'.

Advantageously, for this purpose, that end area of the

bearing lug 11' which faces toward the steel-casting ladle 1

is designed as a flange 28 of larger diameter. In order to

achieve a high quality of weld seam, the periphery 29 of the

flange 28 has a roof-like contour. As a result, 1t 1s

possible firstly to provide one side with a weld seam, then

to turn out the root of this first weld seam and then to

weld on the mating bearing from the other side. In order to

minimize the contact friction between the bearing lug 11'

and the strap 12', the bearing lug 11' is provided wilth a

bearing shell 30. A strip plate 31, which 1s fixed in place

by means of a holding plate 32 attached to the end side of

the bearing lug 11', forms the lateral support for the
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strap 12'. In this exemplary embodiment, the attachment 1is

effected by means of screws 33.

In the production phase of the steel-casting
ladle 1, the middle tube length 4 of the metal casing is
provided with a small hole 34 (FIG. 4) which is aligned with

a larger longitudinal hole 35 arranged in the respective

bearing lug 11, 11'. A measuring device can be 1nserted into

this longitudinal hole 35 in order to check that the two

opposite bearing lugs 11, 11' are correctly aligned. After

the measurement, the hole 34 in the metal casing i1s closed

agailin.
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CLAIMS:

1. A vessel for metallurgical purposes, for

transporting molten metals, comprising:

a metal casing composed of individual tubular

lengths and having a base and an upper edge;

two reinforcement rings which run in a

circumferential direction and are integrated in the metal

casing at an axial distance from one another, a first one of

the rings being closer to the base of the casing and a

second one of the rings being further away from the base;

two shield segments externally arranged on the
reinforcement rings on opposite sides of the casing, each
shield segment being at a short distance from the metal

casing, the first reinforcement ring which lies closer to

the base having a thickness greatexr by up to a factor of 4,

and the second reinforcement ring which lies further away

from the base having a thickness greater by a factor of 6

than a thickness of the metal casing, the first

reinforcement ring having an axial extent at least equal to

an axial extent of the second reinforcement ring;

two bearing lugs, a respective lug being mounted

to each of the shield segments; and

a lid attachment fastened to the upper edge of the

casing, the lid attachment having a frustoconical cross
section, the first reinforcement ring which lies c¢loser to
the base having an upward directed extension formed as a
projection in a region of the shield segment, and the second

reinforcement ring, which lies further away from the base,
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having a downwardly directed extension formed as a

projection in the region of the shield segment, the shield

segment being welded in between the extensions, a transition

from a respective one of the extensions into a respective

one of the reinforcement rings being rounded both in

longitudinal section and in plan view, the rounded

transition merging smoothly into corresponding rounded

sections of the shield segment.

2. A veggel as defined in claim 1, wherein the shield

segment has a hole, the bearing lug being welded into the

hole in the shield segment.

3. A vessel as defined in claim 2, and further

comprising a flange in an end region of the bearing lug

which faces toward the shield segment, the flange having a

larger diameter than the bearing lug.

has a peripheral area with a peaked shape as seen 1n cross

gection.

5. A vessel as defined in claim 1, wherein the

reinforcement rings are composed of individual segments.

6. A vesgel as defined in claim 5, wherein the

individual segments have different radili.

7. A vegsel asgs defined in claim 1, wherein the tube

lengths are cylindrical in longitudinal section.

8. A vegsel ag defined in claim 1, and further

comprising a boundary angle plate welded onto a free end o:

an upper one of the tube lengths.

4. A vessel as defined in claim 3, wherein the flange

i)
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