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(57) Abrégée/Abstract:

In @ method for operating a converter (1), in which the converter (1) is mounted in a carrying ring (3) by means of carrying journals
(2), a gear mechanism (4) Is mounted In a floating manner on the carrying journals (2), the converter (1) Is configured, as a result,
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(57) Abrege(suite)/Abstract(continued):

such that it can tilt about its horizontal axis and the gear mechanism (4) Is connected rigidly to a pedestal (6) by a torque support
(5), the torque support (5) connects the gear mechanism (4) to the pedestal (6) during the tilting operation of the converter (1), and
the torque support (95) Is released from the pedestal (6) or from the gear mechanism (4) or from both during operation of the
converter (1).
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(54) Bezeichnung: VERFAHREN ZUM BETREIBEN EINES KONVERTERS

(57) Abstract: In a method for
] operating a converter (1), in which
the converter (1) is mounted in a
carrying ring (3) by means of carrying
journals (2), a gear mechanism (4) is
mounted in a floating manner on the
3 carrying journals (2), the converter
(1) is configured, as a result, such that
it can tilt about its horizontal axis and
the gear mechanism (4) is connected
rigidly to a pedestal (6) by a torque
support (5), the torque support (5)
connects the gear mechanism (4)
to the pedestal (6) during the tilting
operation of the converter (1), and
the torque support (5) is released
from the pedestal (6) or from the gear
mechanism (4) or from both during
operation of the converter (1).

(57) Zusammenfassung: Bei
einem Verfahren zum Betreiben
eines Konverters (1 ), bei dem der
Konverter (1 ) mittels Tragzapfen
— (2) in einem Tragring (3) gelagert

ist, auf den Tragzapfen (2) ein
Getriebe (4) fliegend gelagert ist,
der Konverter (1 ) dadurch um seine
Horizontalachse kippbar ausgebildet
ist und das Getriebe (4) durch eine
Momentenstiitze (5) mit einem

Fundament (6) starr verbunden ist, wird die Momentenstiitze (5) beim Kippvorgang des Konverters (1 ) das Getriebe

[ Fortsetzung auf der niichsten Seite]
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METHOD OF OPERATING A CONVERTER

The invention relates to a method of operating a
converter wherein the converter is mounted in a support ring by
means of support trunnions and a drive is cantilevered off the
support trunnions, the converter being therefore configured so as
to tilt about its horizontal axis and the drive being rigidly
connected with a base by means of a brace strut.

In a converter, excess carbon is oxidized by introducing
oxygen into the molten crude iron. The crude iron is thereby
converted to steel.

DE 38 27 329 [US 5,003,835] shows a torque-resisting
strut for drives, particularly converter tilt drives, riding on the
shaft trunnions, carryving the drive housing, and each flanged onto
or screwed onto a step-down drive that engages with a pinion into a
large gear mounted on the shaft trunnion so as to rotate with 1it,
this mechanism consisting of strut rods attached symmetrically to
the axis of rotation of the shaft trunnion to be driven to the
drive housing by spherical bearings, the lower ends of the strut
rods being respectively connected with pivots fixed on the floor
and connected with one another by a rod. To this end the strut
rods have in two parts; the free ends of the strut rods that are
spaced from the pivots being connected with springs that function
with tension and pressure, and the springs of the spring elements
can be prestressed to a predetermined value by mechanical means.

WO 2003/023,072 [US 2005/0012253] shows a converter drive

comprising a gear rim connected with the pivot trunnion of a
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converter vessel, in engagement with at least one drive pinion of
the converter drive, and at least one locking device that can be
pivoted into or out of the gears of the gear rim, in the form of a
locking arm mounted on a horizontal shaft and formed with gear
teeth. This converter drive is characterized in that the shaft of
the locking arm is mounted in at least one bearing in the end
position, and that the locking arms can be moved, with force fit,
into the gear teeth of the gear rims by actuators, for example
hydraulic cylinders, and can be moved out of engagement with the
gear teeth and that the shaft of the locking arm is mounted in the
housing of the converter drive at its shaft ends each with an
eccentric bushing mounted to rotate freely in one another, in such
a manner that a mutually ideal engagement position of the two
interacting toothed regions of the locking device and of the gear
rim can be adjusted by independent rotation of these bushings.

DE 26 54 907 [US 4,121,48]l] shows a device on a converter
having a tilt drive that is suspended on a tilt trunnion of the
converter, and a strut that rests resiliently on the base. To this
end, the tilt drive can be fixed in place relative to the base
during the blowing process by a positioner.

EP 003 108 [US 4,265,136] shows a strut for a drive that
is mounted to move about a pivot axis, particularly for a converter
drive, where the drive housing is supported, relative to the base,
on both sides of the pivot axis with an elastic support device. 1In
this connection, a cylinder to which compressed gas is applied is
provided as the elastic support device; i1its position can be

adjusted, relative to the base, by an adjustment device.
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DE 30 07 916 [US 4,467,666] shows a strut for a
cantilevered drive, particularly for converter drives, the drive
housing being mounted on its shaft trunnion that can be driven and
carries a large gear, multiple step-down drives that drive the
large gear being flanged onto the housing with their drive motors,
in each instance, and first parallel levers spaced at equal
intervals on opposite sides of the axis of rotation of the shaft
trunnion being fixed to 1t by way of joints, which levers are
connected with two identical parallel levers that are pivoted at a
fixed location, with at least one coupler that connects the
parallel levers, one of which extends at a slant and is provided
with a spring, all the joints having ball joints. This strut is
characterized in that the second parallel levers run at a slant in
the normal position, that the coupler has at least two longitudinal
segments each provided with a gap and that the coupler is
articulated onto the joints that connect the two parallel levers.

A fixing member of an element of a kinematic chain, such
as an element of a gear wheel translation, for example, i1is known
from DE 600 04 714 [US6,299,829]. Such a fixing member is fixed to
a base of a steel plant converter, for example.

It is therefore known that the converters are tilted for
emptyving by a cantilevered drive. In this connection, support of
the turning moment is always done by a rigid brace strut, which 1is
attached to a base on one end and on the drive on the other end.
Converters having jets below the bath level are exposed to severe
vibrations as the result of the moving steel bath during operation,

i.e. when oxygen is fed in. This excitation takes place over a
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broad range in all directions, in other words also in the
tilting direction. In order to relieve the stress of very
great surges on the drive, the large gear is engaged by a
locking arm that ensures that the surges are no longer applied
by the large gear and the pinions, but rather are taken up by
the strut, directly by way of the drive housing. In this
connection, great forces act on the base of the'casting
platform and the brace strut, which leads to damage to the
casting platform and other system parts.

The object of the invention is to provide a method with
which the above-described disadvantages are avoided.

This task is accomplished, according to the invention, 1in
that in a method of operating a converter, wherein the
converter is mounted in a support ring by support trunnions
and a drive extends from the support trunnions, the converter
being thus configured so as to tilt about its horizontal axis,
and the drive being rigidly connected with a base by a torque
transmitting struct, the strut connects the drive with the
base only during the tilting process, and is disconnected from
the base or from the drive or from both of them during
operation of the converter.

Further embodiments of the component are evident from the
following described features.

The decisive advantage of the method according to the
invention lies in the fact that the converter vibrate freely
during operation when the brace strut is uncoupled. The
amplitude of the free vibrations will remain restricted. By
permitting free rotational movement, the forces introduced
during operation are no longer transmitted to the base, but
rather converted to movement energy. Stress on the base and
the strut is relieved.

In a further development, in place of the brace strut, a

shock absorber is employed in. The converter vibrations are



CA 02664960 2011-02-01

thus damped. The shock absorber that is coupled in is
designed in such a manner that it limits the maximal
amplitudes of the converter during operation, but without
achieving the effect of a rigid strut.

Accordingly, in one aspect, the present invention resides
in a method of operating a converter (l) wherein the converter
(1) is mounted in a support ring (3) by support trunnions (2)
and a drive (4) extends from the support trunnions (2), the
converter (1) being thus configured so as to tilt about its
horizontal axis, and the drive (4) being rigidly connected
with a base (6) by a torque-transmitting assembly selected
from a strut, a shock absorber and a spring assembly wherein,
the torque-transmitting assembly connects the drive (4) with
the base (6) during the tilting process, and the torque-
transmitting assembly is disconnected from the base (6) or
from the drive (6) or from both of them during operation of

the converter (1).

Brief Description of the Drawings

An illustrated embodiment of the invention will be
described in greater detail using a very schematic drawing.

FIG. 1 shows, in a side view, a converter having a
support trunnion in a support ring.

The single figure shows on side view a converter 1 having
support trunnions 2. The support trunnions 2 fixed on opposite
sides of the converter 1 are seated in a support ring 3. In
this way, tilting of the converter 1 about its horizontal axis
is made possible.

A drive 4 for tilting the converter 1 is carried on an
end of the support trunnion 2. The drive 4 is connected by a
torque-transmitting brace strut 5 with a fixed base 6 in
order to withstand the turning moment. The base 6 1s the

casting platform, for example. During a tilting, the strut 5
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connects the drive 4 with a part 6' of the base 6 in order to
support the turning moment.

During operation of the converter 1, i.e. while oxygen is
introduced into the converter, the brace strut 5 is uncoupled
either from the drive 4 or from the base 6 or from both of
them, and the converter 1 can vibrate freely. Alternatively, a
shock absorber can be installed parallel to the strut 5 during

such operation, and the vibrations of the converter are damped

by this shock absorber.
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Reference Number List

1. converter

2. support trunnion

3. support ring

4., drive

5. strut

6. Dbase
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WE CLAIM:

1. A method of operating a converter (l) wherein
the converter (l) is mounted in a support ring (3)
by support trunnions (2) and a drive (4) extends
from the support trunnions (2), the converter (1)
being thus configured so as to tilt about its
horizontal axis, and the drive (4) being rigidly
connected with a base (6) by a torque—-transmitting
assembly selected from a strut, a shock absorber and
a spring assembly5wherein,

the torque-transmitting assembly connects the
drive (4) with the base (6) during the tilting
process, and

the torque-transmitting assembly is
disconnected from the base (6) or from the drive (6)
or from both of them during operation of the

converter (1).

2. The method according to claim 1,
wherein the torque-transmitting assembly

comprises said shock absorber.

3. The method according to c¢laaim 1,
wherein the torque-transmitting assembly

comprises said spring assembly.

4. The method according to claim 1,

wherein the torque-transmitting assembly comprises

said strut.
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