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[57] ABSTRACT

In a machine for continuous casting, which includes a
mold, a water spray cooling system for the casting and
an enclosure, provided with a suction fan near the lo-
cation where the casting enters the enclosure, and a
second, lower positioned suction fan of lower suction
power and disposed preferably below the opening in
the enclosure through which the casting leaves.

6 Claims, 1 Drawing Figure
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STEAM FLOW CONTROL IN CONTINUOUS
CASTING MACHINES WITH DIRECT SPRAY
WATER COOLING

BACKGROUND OF THE INVENTION

The present invention relates to apparatus and equip-
ment for preventing escape of steam from a cooling
chamber in a machine for continuous casting, using
suction for removing the air-water vapor mixture as it
forms in zones of direct cooling.

Continuous casting machines operate usually with a
mold open at the bottom, and the casting is withdrawn
from the bottom opening. The hot strand as withdrawn
is cooled directly through spraying of water onto its just
solidified outer shell surface. As a consequence, large
quantities of water vapor are produced. In order to pro-
vide for some control of the steam, it is known to en-
close that portion of the casting strand which is sprayed
directly with water, and to provide a closed chamber
accordingly from which the cooled casting is with-
drawn. The water vapor as confined to the chamber, is
then extracted by means of a fan and discharged
through a chimney or the like.

The enclosure defining such a cooling chamber may
have an entrance opening in its upper wall at or near
the bottom opening of the mold where the casting is
withdrawn, and the casting enters the chamber through
that entrance opening. In the alternative, the enclosure
may partially envelope the mold, for the mold to be re-
ceived by the entrance opening to the cooling chamber.
This type of construction will be chosen for casting ma-
chines in which the mold oscillates. The enclosure is
provided with another opening for passage of the cast-
ing out of the cooling chamber. Steam escapes through
all these openings.

The casting has high temperature throughout its en-
tire extension in the cooling chamber, as the casting so-
lidifies but does not actually cool significantly. There-
for, the passage of such a hot casting into and/or out of
the chamber, presents problems of sealing. Also, in
case the mold oscillates up and down, the sealing of the
chamber presents additional problems. Thus, it appears
that some gaps in the enclosure are inevitable and
steam escapes through these gaps in the chamber.
Other gaps or openings in the enclosure of the cooling
chamber are present, for example, where the spray
water supply pipes run through and along the walls, and
also there are mounting flaps for the mold. As a conse-
quence, water vapor escapes in thick clouds from these
gaps, which is a great nuisance and annoyance for oper-
ating personal.

In accordance with one known method, it has been
attempted to counteract this escape of steam clouds
from the cooling chamber through increasing the suc-
tion power. Basically, that will solve the problem; how-
ever, it was found that suction has to be extremely pow-
erful and, in fact, the pressure distribution in the cham-
-ber must be such that a very strong flow of the water
vapor develops toward the fan providing the suction, if
only very little or no vapor be permitted to escape
through the several gaps in the enclosure. In reality,
this solution is not satisfactory because the suction
power requirements are excessive and, therefor, quite
uneconomical.

2
DESCRIPTION OF THE INVENTION

It is an object of the present invention to provide a
more suitable and more economical apparatus for pre-
venting the escape of water vapor and steam clouds
from such a cooling chamber so as to improve operat-
ing conditions and to reduce danger of accidents. That,
in turn, of course, will increase accessability by person-
nel to the various parts of the machine. It is, therefore,

0 a particular object of the present invention, to provide
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an improved apparatus for preventing the escape of
steam from a cooling chamber of a continuous casting
machine, while still using suction for removing the
water vapor that has formed in the chamber due to di-
rect cooling of the casting as it is withdrawn from the
mold.

In accordance with the improvement, it is suggested
to suck the wet air-steam mixture in a relatively high
location from the cooling chamber, while relatively dry
air is sucked from the chamber at a relatively low point
thereof. The upper zone of immediate suction from the
chamber should be located near the entrance of the
casting to the cooling chamber, as it should be noted
that water is sprayed onto the casting right below the
bottom of the mold. This upper suction zone includes
an opening and a fan leading to a chimney, exhaust
pipe or the like terminating outside of the building that
houses the casting machine. Proceeding in that man-
ner, it was surprisingly discovered that a fan in the
lower opening of the cooling chamber discharges prac-

. tically dry air which, in fact, could be permitted to flow
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directly into the machine hall. The lower suction fan
does not at all have to have as strong a suction power
as the upper one. For example, the lower fan needs to
have only thirty percent (30%) or less the suction
power of the suction fan as provided near the mold exit.
This points to an important aspect of the invention. The
invention does not just supplement a steam exhaust sys-
tem by adding another fan. In other words, the two stra-
tegically located suction fans prevent steam discharge
from the cooling chamber at a total suction power that
is well below the power needed, for example, for a sin-
gle fan attempting to suck all of the steam out of the
cooling chamber. It is believed that the additional suc-
tion equipment near the casting exit controls the pres-
sure inside of the chamber so that an overall inwardly
pressure gradient is set up even near the entrance of the
casting. Due to such inwardly directed pressure gradi-
ent, steam does not discharge through any of the gaps
in the chamber.

The second fan should be located as close as possible
to the opening for the casting where leaving the cooling
chamber. Some continuous casting machines provide
for a curved path for the casting. Thus, the casting
leaves the cooling chamber enclosure through a side
wall thereof. For this particular case, it was found to be
of advantage to have the lower exhaust fan disposed
below the horizontal plane of the opening in the enclo-
sure walls through which the casting leaves the cooling
chamber.

While the specification concludes with claims partic-
ularly pointing out and distinctly claiming the subject
matter which is regarded as the invention, it is believed
that the invention, the objects and features of the in-
vention and further objects, features and advantages
thereof will be better understood from the following
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description taken in connection with the accompanying
drawings in which:

The FIGURE illustrates a section view into a cooling
chamber of a continuous casting machine incorporat-
ing the preferred embodiment of the invention.

DESCRIPTION OF THE DRAWINGS

Proceeding now to the detailed description of the
drawings, the FIGURE illustrates a water cooled mold
1 for continuous casting. The charge equipment for the
mold is not illustrated and is disposed above the mold
as is usual for this kind of machines. A casting 2 is ex-
tracted from a bottom opening of the mold. That cast-
ing 2 is sprayed with water by means of nozzles 3 cover-
ing a span of the casting strand that begins directly
below the bottom opening of the mold and extends for
some distance therefrom. The casting strand 2 veers by
means of guide rollers 9 and into the horizontal direc-
tion to facilitate further processing.

The entire arrangement, as far as the casting and its
withdrawing and guiding system is concerned, and the
nozzle system for direct cooling, is encased or disposed
in an enclosure 4 defining a chamber. The enclosure
has an upper opening 5 receiving the mold 1. The mold
1 may be provided for up-and-down oscillation so that
the opening 5 must be sufficiently wide for permitting
mold 1 to oscillate without binding. The enclosure 4
defining the cooling chamber has another opening 6 in
one of its sidewalls, and the casting 2 having horizontal
direction of propagation thereat passes through that
opening and leaves the cooling chamber accordingly.
There are gaps in the enclosure walls adjacent mold 1
as well as between the opening 6 and the casting strand
passing through.

Reference numeral 7 refers to a suction outlet pro-
vided in one of the sidewalls of the chamber 4 and in-
cluding a suction fan. The outlet 7 with fan connects
the interior of the cooling chamber to a chimney or a
venting path and pipe system 17. The fan sucks air and
steam from the interior of enclosure 4 through that
pipe and discharge system. The outlet 7 is disposed par-
ticularly close to the upper portion of the casting as it
is being subjected to direct spray of cooling water; it is
this the region of the strongest steam and water vapor
development during operation.

A second outlet 8 with fan is provided near the bot-
tom of the cooling chamber, and actually it is provided
below the opening 6. The discharge and suction power
of that fan in outlet 8 may be considerably below the
suction power of the fan in outlet 7. The suction power
of the fan in outlet 8 may be only about 30 percent or
even less than the suction power of the fan in outlet 7.

It is surprising, but very little or no steam clouds es-
cape through the several gaps adjacent openings 5 and
6. As stated above, the lower venting outlet 8 should be
disposed below the horizontal plane of opening 6. The
air as exhausted through outlet 8 is actually relatively
dry so that a pipe exhaust out of the building is not
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needed. The wet steam-air mixture all discharges
through outlet 7 and pipe 17. The low suction of the fan
in outlet 8 just provides pressure gradient control so
that practically all of the steam leaves the enclosure
through outlet 7.

It can readily be seen that actually the invention can
be practiced in casting machines as they are already ex-
isting, particularly in those machines which are pro-
vided with a cooling chamber enclosure. These outlets
and fans can then be provided in the existing machines
for control of the steam flow that results from the wa-
ter-spraying of the casting. This capability is particu-

- larly important as modern continuous casting machines
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have fairly high extraction speeds, i.e., the withdrawal
rates for casting strands is much higher than in ma-
chines used earlier. Accordingly, the cooling is more
forceful and larger amounts of spray water are used;
the steam developed per unit time is higher accord-
ingly. In spite of the increasing amount of developed
steam, the rather simple feature of the invention per-
mits complete control of steam flow and discharge pro-
cess in-old and new machines.

The invention is not limited to the embodiments de-
scribed above but all changes amd modifications
thereof not constituting departures from the spirit and
scope of the invention are intended to be included.

I claim:

1. In a machine for continuous casting which includes
a mold, a water spray cooling system for the casting as
extracted from the bottom of the mold, and an enclo-
sure for the cooling system and for a particular length
of the casting as extracted, the improvement compris-
ing:

first means effective in the vicinity of spray water

cooling of the casting for sucking wet steam and air
from the enclosure at a relatively high level therein:
and

second means disposed to be effective below the

zone of spray water cooling for sucking relatively
dry air from the enclosure at a lower level.

2. In a machine as in claim 1, wherein the first means
includes first fan means disposed adjacent the location
where the casting enters the enclosure, and the second
means includes second fan means adjacent the location
where the casting leaves the enclosure.

3. In a machine as in claim 2, wherein the suction
power of the second fan means is significantly below
the suction power of the first fan means.

4. In a machine as in claim 3, wherein the second fan
means has 30 percent or less the suction power of the
first fan means. ‘

5. In a machine as in claim 2, wherein the second fan
means is disposed below the location where the casting
leaves the enclosure.

6. In a machine as in claim 1, wherein only the first
means provide exhaust external to a building housing

the machine:
* * * * %



