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(57) Abréegée/Abstract:

A descaling device for slabs or strips In hot rolling mills includes nozzles fed by a pressurized water piston pump for directing water
Jets against the slab or strip for removing scale adhering to the surface of the slab or strip. At least one additional pressurized water
piston pump Is provided, wherein the piston pumps are connected In parallel and the pumps can be switched on and off
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(57) Abrege(suite)/Abstract(continued):

separately. A second row of nozzles may be arranged in front of the nozzles at a distance which ensures that the water jets do not

Influence each other. The water pressure of the water supplied to the second row of nozzles Is preferably lower than the water
pressure supplied to the first row of nozzles.



d 9 - v * - “+ v s . L4 . . P T LA o _— = = . o . ' . L . L g . d . - e« v ° . g T
- N . . Uttt v e ., . ! . . s L I S i o e ' e s . © . ' . . e . T N .
r”)'-' T » . - ' ol v 4. ' . LR R R I " vy ] - . ‘." ‘ ; * f . 'roe 4 4 v 9" e L ’ et ' '-1 1 ' . 1. b ’ ‘e * 4" 4 * 'l' ’ n.c ' )\ ! f ’ i ".‘ “" . 1 '
"...‘. " ' ' P ve 41T Nte . ..' ' . “3 ' ‘. « ' * ' ' e v o PSR * s . ' 1,- v 2 T ! .t ¥ ‘ "& f e 4 . ’ - 1 ¢ ¥ " i’ -
e e - ) ) v ) . ' L T A t . a at s ) SR % ‘ S ‘ ' ‘ ¢ ‘ . e DR LR T T 1o - vy < e K . 2y '
e - - ".- . . N .‘ . . l"". . > - |'1." * £r e ] " ’ “ . . . . ¢ e . v
‘J . \
*
A F t) ;
b ‘

ABSTRACT OF THE DISCLOSURE

A descaling device for slabs or strips in hot rolling mills
includes nozzles fed by a pressurized water piston pump for
directing water jets against the slab or strip for removing scale
adhering to the surface of the slab or strip. At least one
additional pressurized water piston pump is provided, wherein the

piston pumps are connected in parallel and the pumps can be

®

>

| switched on and off separately. A second row of nozzles may be
arranged in front of the nozzles at a distance which ensures that
the water jets do not influence each other. The water pressure
of the water supplied to the second row of nozzles is preferably

lower than the water pressure supplied to the first row of

nozzles.
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BACKGROUND - OF THE INVENTION

1. Pield of the Invention

The present invention relates to a descaling device for

slabs or strips in hot rolling mills. The descaling device
includes a plurality of nozzles which are fed by a pressurized

water piston pump and produce jets for the removal of scale

adhering to the surfaces of the slabs Oor strips.

2. Description of the Related Art

rolling temperature. Primary scale is scale which is formed on
the material after casting of slabs or strips. Primary scale
adheres much more firmly to the material than secondary scale.

If the cast material is continued to be heated for a longer
period of time, even more scale is formed which adheres even more
firmly to the material. 1In addition, the adherence of the scale

strongly depends on the materials being used.

Slabs or strips to which secondary scale adheres are
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descaled by means of pressurized water which is sprayed through
nozzles onto the surface of the slab or strip. As a rule, the
pressurized water 1is pumped by centrifugal pumps which work at
maximum pressures of 300 bars. The resulting specific impact
force and the quantity of water determine the descaling effect.

Satisfactory results are achieved when secondary scale is removed

by means of this arrangement.

However, slabs and strips are increasingly cast and hot
rolled from the casting heat, wherein an equalizing furnace may

be interposed. Therefore, it is necessary to remove primary
scale which adheres to the material. The descaling effect

depends on the quantity of water and the pressure which, among

other things, determine the impact force.

When steel 1is continuoﬁsly cast and subsequently hot rolled
from the casting temperature, thé entry speed at the first hot
rolling stand is approximately 1/3 of the speed of the already
rolled material. When the quantity of water per unit of time

remains the same, these speed differences cause the cast material
to be cooled, as compared to the pre-rolled material, to such an
extent that the temperature'of the material drops below the
minimum temperature for the hot rolling procedure. Even if the
quantity of water per unit of time is converted to the slower

entry speed, an increase of the quantity of water is hardly
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possible in cast materials, because the material would be cooled
more strongly because of the slower entry speed and an increase
of the quantity of water would result in excessively strong
cooling.

This means that the impact force of the water can only be
increased by increasing the pressure. Since this requires
pressures of up to 600 bars, the centrifugal pumps have to be
replaced.by piston puﬁps. However, it was found that the

descaling device is subjected to substantial wear at such high

pressures.
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SUMMARY OF THE INVENTION
Therefore, it is the primary object of the present invention
to further develop a descaling device to be used also for primary
scale, such that the pressure can be adapted to the respective

requirements and, thus, the wear and the costs for the descaling

process are reduced.

A partial solution for meeting this object would be to use a
piston pump whose speed and, thus, output are adjustable.
However, a feeding pump which 1s to be adjustable over a range of
zero to approximately 600 bars, is very voiuminous and expensive,
so that the wear but not the costs could be reduced.

In accordance with the present invention, at least one
additional pressurized water piston pump is provided, wherein the
piston pumps are connected in parallel and wherein the pumps can
be separately switched on and off. -

Contrary to centrifugal pumps, piston pumps are capable of
pumping an almost constant volumetric flow independently. of
pressure, as illustrated in Fig. 1 which is a diagram showing the
P/Q behavior of a piston pump, wherein P is the water pressure
and Q is the volumetric flow. However, because of the resistance
of nozzles and pipes of a descaling plant, the dependence of the
pressure on the volumetric flow 1is actually a square function, as

illustrated by the nozzle resistance characteristic of Fig. 2.
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Accordingly, when the number of nozzles and the size of the
nozzle openings are not changed, the resistance characteristic of
a descaling plant corresponds to a determined square function.
Consequently, an increase of the pressure at the nozzles can only
be made on the line of the square function; in other words, when
the pressure is increased, an increase of the flow must also be
accepted. Thus, by syitching the piston pumps bn and off, it is
possible'to increase or decrease the pressure by changing the
total volumetric flow and, consequently, to adjust the effective
impact force of the water on the slab or strip, as illustrated in
Fig. 3.

In accordance with an advantageous feature, the volumetric
flow through at least one of.the piston pumps 1s adjustable.

This makes it possible to adjust any point of intersection on the
resistance characteristic, so that an even better
pressure/volumetric flow ratio can be realized.

In accordance with another feature of the present invention,
the piston pumps are essentially identical, so that the
manufacture and arrangement of piston pumps becomes less
expensive and the number of piston pumps which have to be kept in
stock 1s reduced.

When the resistance characteristic is changed by changing

the number of nozzles or by changing the opening cross-section of



the nozzles, additional pressure/volumetric flow ratios can be
adjusted in conjunction with the piston pumps, wherein, even when
the changes in volumetric flow are small, a steeper resistance
characteristic results in large pressure changes, while, if the
resistance characteristic is less steep, greater volumetric flow
changes are required for achieving substantial pressure changes.
In accordance wi;h another development of the present
invention, a second row of noZzles is provided. This makes it
even better possible to adjust the pressure of the descaling
device and, thus, the descaling effect, to‘the existing
requirements. If two rows of nozzles are provided, the first row
of nozzles produces a descaling effect and the second row of
nozzles completely descales the material, wherein the two rows of
nozzles can operate at a pressure which is lower than the
pressure used in descaling devices having only one row of
nozzles. In this regard, 1t 1s even conceivable to use descaling
plants in which the first row of nozzles is composed of
centrifugal pumps and only the second row of nozzles ié formed by
piston pumps. In this case, the rows of nozzles must be
separated from each other, for example, by mechanical or
pneumatic locks or simply by providing an appropriate spacing
between the rows of nozzles, so that the pressurized water jets

and the water remaining on the material being descaled do not
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negatively.affect-each other.

In anothernaspeot, the present invention:provides a
descaling devioe\for removing primary'scale from slabs or
strips in hot rolling mills, the descaling device comprising a
plurality of nozzles for directing water-jets against-rhe slabs
or strips, a pressurilzed water piston pump for“feeding.'
pressurlized water tofthe_nozzles, at'least one additional
pressurized water piston pump for feedingpressurizedwater to
the nozzles, wherein the pressurized water pilston pumpS'are

connected in parallel and are configured to produce a combined

pressure of between 300 and'GOOobars( further comprising means
for separately.switching on and off\thepressurized water
pistonpnmps, whereby the pressure of thepumps can be adapted
to given requirements and wear of'the pumps resulting from-
descaling 1s reduced.

In another aspect;the present invention provides a
method of removing primary'SCale'from slabs or strips in hor
rolling mills,the method comprising producing a flow of
pressurized water ha%ing a pressure of between 300 and 600 bars
by at least tw0'pressurized water piston pnmps-which are
conneoted in parallel and'are:Separately switchable on and off

whereby'the pressure of.the.pumps can-be adapted to given
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requirements'and*wear of thepumpsresultingﬁromkdescaling 18
reduced.

The various features of novelty which characteriie the
invention are pointed out with particularity in the claims

annexed to and forming a part of the disclosure. For a better

understanding of the invention, 1its operatiﬁg advantages,

specific objects attained by its use, reference should be had
to the drawing and descriptive-matter'in which there are
illustrated and described preferred embodiments of the

invention.

8a
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BRIEZEF DESCRIPTION OF THE DRAWING

In the drawing:

Fig. 1 is a diagram showing the P/Q ratio of piston pumps;

Fig. 2 is a diagram showing a nozzle resistance
characteristic;

Fig. 3 is a diagram showing the adjustability of the
pressure of the system when several piston pumps are used;

Fig. 4 is a schematic illustration of a descaling device
according to the present invention; and

Fig. 5 is a schematic illustration of.another descaling
device according to the present invention with two rows of

nozzles.
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DETAILED DESCRIPTION OF TEE PREFERRED EMBODIMENTS
Figs. 1-3 of the drawing have been discussed in detail
hereinabove.
Fig. 4 of the drawing schematically shows cast material to

be rolled, for example, a slab 1. Nozzles 4, 4’ of a descaling

device 5 are arranged in the area of the slab 1 between a driver
2 and a first stand 3’of a hot rolling train. The nozzles 4, 4’
are connected to two piston pumps 6, 7 which remove water from a
tank 9 through a filter 8 and pump the water to the nozzles 4,
4’ . The piston pumps 6, 7 are separately COntrollable by means
Oof a schematically illustrated control unit 10.

Fig. 5 of the drawing shows a descaling device which,
compared to the descaling device according to Fig. 4, has
additional nozzles 11, 11’ which are connected to the filter 8
through two piston pumps 6’, 7’. The piston pumps 6’, 7’ are
separately controllable by means of a échematically illustrated
control unit 10’.

The invention is not limited by the embodiments described
above which are presented as examples only but can be modified in

various ways within the scope of protection defined by the

appended patent claims.

10
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We Claim:

1. A descaling device for slabs or strips in hot rolling
mills, the descaling device comprising a plurality of nozzles for
directing water jets against the slabs or strips for removing
scale adhering to surfaces of the slabs or strips, a pressurized
water piston pump for feeding pressurized water to the nozzles,
at least one additionql pressurized water piston pump for feeding
pressuriZed water to the nozzles, wherein the pressurized water
piston pumps are connected in parallel, further comprising means

for separately switching on and off the pressurized water piston

pumps.

2. The descaling device according to claim 1, wherein a

volumetric flow of pressurized water flowing through at least one

of the piston pumps is adjustable.

3. The descaling device according to claim 1, wherein the

piston pumps are substantially identical.

4. The descaling device according to claim 1, wherein the
nozzles are arranged in a first row, further comprising a second
row of nozzles in front of the first row of nozzles, wherein the

first and second rows of nozzles are spaced apart from each other

1l
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such that the water jets frdmithetwo rows of noziles do not
influencs each other, additional pumps arranged inparallei
for supplyind pressurized water to the second rowof”nOZles,
wherein the.additional‘pumps are’configuréd to supply
pressurized water at a lower pressure than the pressureofithé

water supplied by the pressurized water piston pumps.

5. The descalinq\deviceiaccording to claim 4, wherein

- the additionalfpumps are pliston pumps.

6. The descaling device according to claim 4, wherein

the additional pumps are centrifugal pumps.

/. A descaling device for removing primary scale from
slabs or strips in hot rollingmills,thedsscaling device }
Comprising a plurality of nozzles er.directing water jets
against the slsbs or strips, a pressurized water_piston pump

for feeding pressurized water to the nozzles, at least one

additional pressurized'water piston pump for feeding-;
pressurized water to thenozzles,whsreinthe pressurized
water piston pumps are connectsdin paiallel.and are
configuredﬁOproduce a_combined_pressure_of between 300 ana

600 bars, further cOmpriSing means for'separately switching?on

12
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and off the pressurized water piston pumps, whereby the
pressure of thexpumps.can:be adapted to given_requirementsiand

wear of the pumps resulting from descaling is reduced.

8. The descaling device according to claim 7, wherein a
volumetric flow of preseurized'water'flowing through at leest

one of the pistOn pumps\is-adjustable.'

9. The descalingfdevice according to claim 7, wherein

Che piston pumps are substantially identical.

10. The descaling device according to claim 7, wherein
the nozzles are arranged in a first row, further comprising a

second row of nozzles in front of the first row of nozzles,

wherein the first and'seconerWSof nozzles are spaeedapart'
from eech other such that the water.jets fromthetwe rows of
nozzles do'net influence eaCh other,additionalpumps erranged
in parallel for-supplying pressurized water to the secoee rQw
ofnozzles,'wherein the|additional pumps are configured'to:
supply pressurized water at a iower\pressure than the preseure

©of the water supplied by the pressurized water piston pumps.

13
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11. The descaling device according to claim 10,_whe:ein

the additional pumps are piston pumpS.

12. The-déscaling déViCé.according to claim'IO, wherbin.'

the additional pumps are centrifugal pumps.

l3; A.methodofremoving\primary\scale'from‘slabsorl
strips in hot rolling-mills, the method comprising p;oducing a
flow‘ofpressurized wate: having a pressure of between 300 and
600\barsby\ét leastthpressurizedwater pistonpumpswh%ch
are connected 1n parallel and are,separately switchable on and
off whereby.théjpressure of the pumps can be adapted to gi?en
requirements and weér Qf:the'pumps resulting from descaling is

reduced.

14
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Fig. 1

Fig. 2
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