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Fig. 1

& (57) Abstract: The invention deals with a rolling mill (1) for metallic products comprising at least one pair of work rolls and at least
one cooling device (2) projecting a plurality of cooling jets under pressure on at least one work roll, the cooling device projecting
also at least one scraper jet between the cooling jets and the metallic product to be rolled, the scraper jets being oriented in the desired
flow direction following a re-entrant angle towards the perpendicular to the surface of the work roll, as well as with a rolling process
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Rolling mill with cooling device and rolling process

The present invention deals with a rolling mill integrating a cooling
device, which can be used for hot rolling of metallic products, like steel
sheets, without being limited to such use and products.

Such a hot rolling consists in heating a metallic product and making it
pass through pairs of rotating work rolls, so as to reduce the thickness of the
heated metallic product under the pressure exerted by the top and the bottom
work rolls.

The work rolls are heated through contact with the heated metallic
products but also through their rolling action, and require to be cooled
continuously, in the most uniform way. Cooling devices consisting in boxes
drilled with a plurality of holes can be used to project a cooling fluid under
pressure onto the work rolls during rolling.

In order to prevent that cooling.fluid that is employed for roll cooling
comes into contact with the metallic product that is being rolled, a mechanical
scraper is being used. The mechanical scraper is a device which is in contact
with the roll and mechanically blocks the flow of the cooling fluid. This scraper
is closing the passage for the cooling fluid cbming from the roll cooling device,
avoiding the fluid to come into contact with the metallic product, which could
be detrimental for said product.

However, such mechanical scraper undergoes a lot of thermal and
mechanical constraints and must be very often replaced, imposing to interrupt
the rolling production.

The purpose of the present invention is therefore to put at disposal a
rolling mill with an improved cooling device, free of the above mentioned
drawbacks, allowing an improved service life of said cooling device without

production stops.
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According to this, a first object of the present invention is a rolling mill

for metallic products comprising at least one pair of work rolls and at least one

cooling device projecting a plurality of cooling jets under pressure on at least

one of said work roll, said cooling device projecting also at least one scraper

jet between said cooling jets and the metallic product to be rolled, said

scraper jets being oriented in the desired flow direction following a re-entrant

angle towards the perpendicular to the surface of said work roll.

The rolling mill according to the invention can also comprise several other

characteristics, alone or in combination, such as:

the cooling jets are perpendicular to the surface of said work roll,

the cooling jets are arranged in horizontal rows, each adjacent row
being laterally shifted so as to form a quincunx disposition,

the exits of said cooling jets are arran'ged along a curved surface,
which curvature radius is higher than the radius of said work roll,

the cooling device comprises a plurality of nozzles through which said
cooling jets and scraper jets are projected on said work roll,

the cooling device consists in a box fed with a cooling fluid under
pressure, provided on one of its external surface with said cooling and
scraper nozzles disposed on a curved plate,

the cooling device is a water pillow cooling device including side
guides for the formation of said water pillow,

the cooled work roll can be a bottom work roll, and/or a top work roll,
the rolling mill comprises at least two rolling stands, wherein said
cooling device is implemented in the first and/or the second rolling

stands, for example.

A second object of the invention is a cooling device as described

above.
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A third object of the present invention is a process of rolling metallic
products using a rolling mill or a cooling device according to the invention,
wherein said pressure of cooling and scraper jets is lower than 4 bar,

preferably lower than 3 bar.

The process according to the invention can also comprise several other
embodiments, taken alone or in combination, such as:

— the cooling fluid consists in water,

—~ the metallic product is a steel sheet,

— the rolling mill is a hot rolling mill.

Other characteristics and advantages of the invention will appear
through the detailed description which will follow, only given as a mere
example and referring to the following figures:

= Figure 1: representing a sectional view of a cooling device
according to the invention,
= Figure 2: showing a picture of the cooling device of figure 1

during operation.

As can be seen on figure 1, a cooling device 1 according in the invention
consists in a box 2 connected through a feeding pipe 3 to a cooling fluid
container and to a pump (not represented). Said cooling fluid can, for
example, be water or an emulsion of water and oil stabilised or not with
surfactants.

Opposite to the fluid feeding pipe 3, the box 2 comprises a pair of
curved plates 4 provided with a plurality of internal nozzles 5 forming and
directing cooling fluid jets from the box 2 towards the roll surface. As can be
better seen on figure 2, those nozzles 5 preferably have an orientation
perpendicular to the work roll surface so as to cool it in a uniform way.

‘Above those cooling nozzles 5, scraper nozzles 6 are provided and
connected to the inside of the box 2 which feeds them with cooling fluid under

pressure. The orientation of those scraper nozzles 6 is different from the
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orientation of the cooling nozzles 5 and presents a re-entrant angle of
approximately 45° towards the perpendicular to the work roll.

The operating pressure of the cooling is preferably under 4 bar and
most preferably under 3 bar. Those pressures have proven to be sufficient to
reach a good cooling action and help in limiting the bbuncing of cooling fluid
on the work roll surface.

The cooling nozzles 5 and the scraping nozzles 6 can have various
section shapes and/or sizes. They are preferably disposed in parallel rows,
each row being laterally shifted from the adjacent rows, so as to create a
quincunx disposition. They can also be replaced by transversal slits extending
along all or part of the cooling device, parallel to the ground, generating flat
jets.

As can be better seen on figure 2, the scraper nozzles 6 guide the
cooling fluid fluxes towards the ground, in the desired flow direction,
tangentially to the roll R. They generate a kind of water curtain avoiding
having any cooling fluid projection towards the metallic product to be rolled.

In the case where the scraper function would be applied to the top
work roll, the scraper nozzles would, of course, guide the cooling fluid fluxes
towards the top.

As can be seen on figure 2, the curved plates 4 have a higher
curvature radius than the work roll radius, which is advantageous. The
distance between the exit of the scraper nozzles 6 and the work roll R surface
is determined in order to avoid any direct interaction between the scraper jets
and the adjacent cooling jets so as not to reduce the cooling efficiency of the
device. It is also important no to place the exit of the scraper jets to close to
the work roll R surface to avoid any cooling fluid projection on the metallic
product which would be due to the impact of the scraping jets themselves. As
a matter of example, a distance under 20 mm has proven to be suited for a
work roll diameter of 745 mm.

The design shown on figure 1 can of course be modified depending on
the particular implementation to be performed. Thus, the external curved plate
4 can be omitted, which would let only the internal plate 4 provided with

external protruding nozzles.
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The curved plates 4 and internal nozzles 5 could also be replaced by a
massive plate drilled with a plurality of through holes, playing the same role
as the internal nozzles 5.

To improve the efficiency of the scraper action, the nozzles 6 or holes
can have an increased density compared to the cooling nozzles 5. It is also of
course possible to have more than one row of scraper jets placed at the top of

the cooling device, to improve the scraper efficiency whenever required.

The cooling device with integrated scraper function according to the
invention can be used to implement several types of cooling processes.
Among those processes, it can advantageously be used to carry out a water
pillow cooling process, where a water cushion is formed between the cooling
device external surface and the roll through the use of side plates retaining
the projected water.

Other processes are however suited to such a scraper function, like,
for example, high turbulence roll cooling.

This cooling device can be installed on any rolling stands that needs to
be efficiently cooled, but is preferably installed on the first rolling and/or
second stands where the processing conditions are the most difficult.

It has been described for implementation on a bottom work roll but
could also be implemented for a top work roll or both bottom .and top work
rolls at the same time.

The metallic products which can be processed by the rolling mill

. according to the invention are of various kinds. Steel products, like carbon

steels or stainless steel, can be cited, together with ferrous alloys or

aluminium products.
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CLAIMS

. Rolling mill (1) for metallic products comprising at least one pair of

work rolls and at least one cooling device (2) projecting a plurality of
cooling jets under pressure on at least one of said work roll (R), said
cooling device (2) projecting also at least one scraper jet between said
cooling jets and the metallic product to be rolled, said scraper jet being
oriented in the desired flow direction following a re-entrant angle

towards the perpendicular to the surface of said work roll (R).

. Rolling mill (1) according to claim 1, wherein said cooling jets are

perpendicular to the surface of said work roll (R).

. Rolling mill (1) according to anyone of claims 1 or 2, wherein said

cooling jets are arranged in horizontal rows, each adjacent row being

laterally shifted so as to form a quincunx disposition.

. Rolling mill (1) according to anyone of claims 1 to 3, wherein the exits

of said cooling jets are arranged along a curved surface, which

curvature radius is higher than the radius of said work roll.

. Rolling mill (1) according to anyone of claims 1 to 4, wherein said

cooling device (2) comprises a plurality of nozzles (5,6) through which

said cooling jets and scraper jets are projected on said work roll (R).

. Rolling mill (1) according to claim 5, wherein said cooling device (2)

consists in a box fed with a cooling fluid under pressure, provided on
one of its external surface with said cooling and scraper nozzles (5,6)

disposed on a curved plate (4).

. Rolling mill (1) according to anyone of claims 1 to 6, wherein said

cooling device (2) is a water pillow cooling device including side guides

for the formation of said water pillow.
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8. Rolling mill (1) according to anyone of claims 1 to 7, wherein said work

roll (R) is a bottom work roll.

9. Rolling mill (1) according to anyone of claims 1 to 7, wherein said work

roll is a top work roll.

10. Cooling device (2) according to anyone of claims 1to 9.

11.Process of rolling metallic products using a rolling mill (1) according to
anyone of claims 1 to 9 or a cooling device according to claim 10,

wherein said pressure of cooling and scraper jets is lower than 4 bar.

12.Process according to claim 11, wherein said cooling fluid consists in

water.

13.Process according to anyone of claims 11 or 12, wherein said metallic

product is a steel sheet.

14.Process according to anyone of claims 11 to 13, wherein said rolling

mill is a hot rolling mill. -
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