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exandrovich Karpeka, Georgy Romanovich Korotkov,
Yiktor Sergeevich Pravdin, Viktor Saveljevich Rutes,
. Yeniamin Veniaminovich ' Fulmakht, and Alexandr
Kononovich Fisjun, Moscow, U.S.S.R,, assignors to
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vodov, both of Moscow, U,S.S.R.
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7 Claims. (Cl; 164—282) -

This invention relates to continuous casting of metals,
and more particularly, to secondary cooling of an ingot
in:machines for continuous casting of metals.

There are known devices for the secondary cooling of
an“ingot, in the form of guiding bars. However, when
casting-ingots of a large cross-section, the zone of the
secondary cooling may be as high as 14 metres. The
total ferrostatic pressure transmitted to the supporting
elements will amount to hundreds of tons, which develops
a’'high friction between the ingot skin and the guiding
bars.

This phenomenon and its harmful influence are well
known. An object of the present invention is to provide
a device for the secondary cooling of ingots, which elimi-
nates the above-mentioned disadvantages.
© The device for the secondary cooling is a combined
arrangement of an upper portion equipped with guiding
bars, and a lower portion provided with guiding rollers,
the bars and rollers being grotiped, with no interconnec-
tion between them, into separate movable sections, which
restrain the ingot from swelling under the action of the
ferrostatic pressure at the length where the sections come
into contact with the ingot; each section is supported by
a"hydraulic cylinder designed ‘to sustain the ferrostatic
pressure acting onto the section and serving as a shock
absorber to save the bars and rollers from damage when-
ever critical loads occur.

'In connection with the above, there is next given a
description of the invention with reference to the attached
drawing submitted for illustration purposes and wherein:

FIG. 1is a side view diagrammatically showing a device
for the secondary cooling of ingots;

FIG. 2 is a sectional view taken along line II—II in
FIG. 1.

The device consists of a rigidly installed construction
with bars 1 and rollers 2 arranged in five sections 3, 4,
5, 6, 7 all mounted on plungers 8 (FIG. 1 and FIG. 2).

In the upper section 3 bars 1 act as guides, whereas
in the sections 4, 5, 6, 7 the same function is performed
by rollers 2. The horizontal stresses induced by the fer-
rostatic pressure which act on all the sections, are absorbed
by hydraulic cylinders 9, while the stresses resulting from
errors in alignment are absorbed by plungers 8. The height
of the bars in the section 3 is selected depending on the
optimum friction stresses induced by the ferrostatic pres-
sure and transmitted. through the skin of the solidifying
ingot.

The height of the roller sections is determined by the
strength of the roller assembly, which is equivalent to
the total load from the ferrostatic pressure on each par-
ticular section.

The rated loads to be sustained by the hydraulic cyl-
inders are also estimated on the basis of the total load
produced by the ferrostatic pressure and transmitted onto
the section. ‘
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If the loads acting on a section exceed those of the
hydraulic' cylinders, the sections move aside saving the
enclosed components from damage.

The maximum permissible distance the opposite sec-
tions are allowed to move towards each other is limited by
mechanism 10 preset for the required thickness of the in-
got being cast.

The guiding device can also be designed with two sec-
tions—left and right—symmetrically moving towards each
other, ‘and with thrusting: forces of the ingot being re-
stricted ‘inside the proposed system by fixing the plungers
8 in cross-members, on which are mounted the hydraulic
cylinders, and in the stationary parts of the sections 3, 4,
5,6, and 7.

The cooling of the ingot is accomplished by water
which is projected -on the ingot faces by water jets or
sprayers 11.

The device described hereinabove jnsures the following
advantages:

(1) A combined guiding device consisting of bars and
rollers prevents the consideration increase of load re-
quired to withdraw the ingot and the resultant increase
of pressure on the withdrawing rolls and, therefore pro-
vides- an increase of both the power rating and overall
dimensions of the drive and supporting metal structures.

(2)'Since in the lower portion of the zone of the sec-
ondary cooling, the solidified skin of the ingot attains
considerable thickness and strength, which prevents the
development of local cracks, the distance between the
roller axes can be increased.

(3) All the advantages inherent in a cooling system with
the use of guiding bars are retained by the provision of
the guiding bars in the region adjoining the mold.

(4) The use of hydraulic cylinders and the principle of
the installation thereof ensure safe operation of the sec-
ondary cooling guiding device.

(5) Since the hydraulic cylinders function as hydraulic
springs, should excess stresses develop, the breakage of
the components is precluded.

What is claimed is:

1. An apparatus for gniding an elongated ingot in a
secondary cooling zone of a continuous casting machine
with a vertically mounted mold, said apparatus compris-
ing a plurality of guide rollers arranged in two vertical
columns beneath the mold for receiving an ingot ‘there-
from, means supporting the guide rollers in at least one
of said columns in respective groups as independent sec-
tions, said sections being vertically aligned in spaced re-
lation beneath the mold and being independently dis-
placeable transversely towards and away from the ingot,
and hydraulic piston and cylinder means coupled to each
of said sections for independently moving the same in a
transverse direction relative to the ingot and for under-
going displacement to permit yielding of said sections
under load from the ingot.

2. An apparatus as claimed in claim 1, comprising a
frame supporting all of said hydraulic piston and cylin-
der means and means connecting said frame and said
hydraulic piston and cylinder means for adjusting the min-
imum spacing between the two columns of rollers,

3. An apparatus as claimed in claim 1, further com-
prising two columns of guide bars located between the
mold and the guide rollers in alignment with the latter.

4. An apparatus as claimed in claim 3, further com-
prising cylinder and piston means for independently dis-
placing the guide bars in at least one of said columns to-
wards and away from the ingot.

5. An apparatus as claimed in claim 4, further compris-
ing means located adjacent said columns proximate the
mold for supplying a cooling medium to the ingot.
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6. An apparatus as claimed in claim 1, wherein the
means supporting the guide rollers comprises a bedy
supporting a respective group of rollers, and plungers
slidably supporting said body and bounding the space be-
tween the rollers in which the ingot passes.

7. An apparatus for guiding an elongated ingot in a
secondary cooling zone of a continuous casting machine
with a vertically mounted mold, said apparatus compris-
ing: two columns of guide bars located underneath the
mold for receiving the ingot from the mold, guide rollers
arranged in columns beneath the guide bars in continua-
tion thereof, means supporting the guide bars in at least
one of said columns as a separate independent section
and said guide rollers in said one column in respective
groups as independent sections, said sections being ver-
tically aligned in spaced relation beneath the mold and
being independently displaceable transversely towards and
away from the ingot as the latter passes between the bars
and rollers, and hydraulic piston and cylinder means

coupled to each of said sections for independent move- 20

ment of the same in the transverse direction relative to
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the ingot, to prevent overload on said sections from the
ingot. - . :
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