EP 0 879 654 A1

Europdéisches Patentamt

European Patent Office

(19) p)

Office européen des brevets

(12)

(43) Date of publication:
25.11.1998 Bulletin 1998/48

(21) Application number: 98108990.7

(22) Date of filing: 18.05.1998

(11) EP 0 879 654 A1

EUROPEAN PATENT APPLICATION

(51) Int. c1.5: B21B 13/00, B21B 31/26

(84) Designated Contracting States:
ATBECHCYDEDKES FIFRGBGRIEIT LI LU
MC NL PT SE
Designated Extension States:
AL LT LVMK RO SI

(30) Priority: 21.05.1997 IT GO970012
21.05.1997 IT GO970013

(71) Applicant:

(72) Inventors:
» Danielsson, Kurt
77733 Smedjebacken (SE)
+ Simonsson, Bengt
77790 Smedjebacken (SE)
- Tomat, Ferruccio
33100 Udine (IT)

(74) Representative:
Petraz, Gilberto Luigi et al

DANIELI & C. OFFICINE MECCANICHE S.p.A. GLP Sl
33042 Buttrio (UD) (IT) Piazzale Cavedalis 6/2
33100 Udine (IT)
(54) Rolling stand element and rolling stand obtained therewith
(57)  Element for a finishing or post-finishing rolling

stand for thin products with a nominal diameter or trans-
versal dimension between 4 and 16 mm, able to be
associated with another element to obtain a rolling
pass, the element comprising a support box (14), a driv-
ing shaft (24) and a driven shaft (25) bearing a cantilev-
ered rolling roll or ring (12). The driven shaft (25) is
rotatably mounted on a flange (13) which is mounted on
the support box (14) in such a manner that the flange
can rotate around the rotational axis (16) of the driving
shaft (24) for angularly moving the driven shaft (25) with
respect to the driving shaft (24), while maintaining the
two shafts (24, 25) meshed therebetween.

A corresponding rolling stand for finishing and post-fin-
ishing, including at least a pair of elements (10) as
above, in which, when several pairs are provided, the
center distance between one pair and the adjacent one
is between 130 and 450 mm.
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Description

FIELD OF INVENTION

This invention relates to an element for a rolling
stand, and also the rolling stand obtained with this ele-
ment, as set forth in the respective main claims.

More in particular, the invention refers to a modular
element to obtain a finishing stand or a post-finishing
stand in a rolling line.

The invention also refers to a finishing or post-fin-
ishing stand obtained with one or more pairs of ele-
ments according to the invention.

The invention is applied in the field of hot rolling of
thin products, having rounded, squared, hexagonal, rec-
tangular, or other transversal section, of a nominal
diameter or transversal dimension between 4 and 16
mm,, made of steel and particularly during the finishing
and post-finishing steps which precede the arrival of the
product on the coil-forming head or before the cooling
bed or cooling belt.

BACKGROUND OF THE INVENTION

The state of the art covers post-finishing stands
with two or four rolling passes to obtain the desired fin-
ish to the hot rolled products having a thin section nor-
mally of between 4 and 16 mm.

During this rolling step, the real obtainable rolling
speed differs from the theoretical rolling speed for a lot
of reasons.

In the state of the art, it is known to carry out the
pre-finishing passes where the reduction has a fixed or
variable sizing, whereas the last two or more finishing or
post-finishing passes are with a variable sizing and
define the final form of the product, which can possibly
be diversified.

In the present state of the art, while the theoretical
speeds is of 120130 m/sec., the real speed is no more
then 105+110 m/sec.

State of the art post-finishing rolling stands have
rolling rolls or rolling rings with a minimum diameter of
between 160 and 190 mm and necessarily need guide
boxes to guide the rolled product both at the inlet and at
the outlet of the relative rolling rings/rolls.

This is because the center distance between two
stands, or between itwo subsequent post-finishing
passes, cannot at the present time go below 650+750
mm.

As a consequence of this considerable distance
between two contiguous passes, the guide boxes are
necessary; however, due to problems of rotation, cen-
tring and interference with the rolled stock, they limit the
real rolling speed, as we have said.

Document US-A-4.785.653 proposes a rolling
stand with two rolls which pivot horizontally around their
axis of feed, in order to increase the rolling speed.

Although this proposal is valid, it does not solve the
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problem at all, firstly due to the presence of the axis of
feed and also due to the fact that it is not possible to
include, on the same structure, another pass rotated by
90°, except with considerable constructional and opera-
tional complexities.

Moreover, even if there were a further pass, it would
be too distant to allow the boxes to guide the rolled
stock to be eliminated.

Document "Neues Draht- und neues Mittelstahl-
walzwerk fur die Ukraine”, Rolf Schenke, 2454 Draht,
vol. 44, no. 12, 1 December 1993, describes a rolling
plant for wire rods, wherein the rolling stands have the
rolling rolls cantilevered mounted and offset with
respect to the corresponding driving shafts. In this doc-
ument nothing is taught about the variability of the dis-
tance of rolling rolls with respect to the rolling axis and
about the reduced center distance between the rolling
rolls of the rolling stands, whereby the above mentioned
problems are not solved.

Document JP-A-57-190703 describes a rolling
stand constituted by two groups, each having a rolling
roll cantilevered mounted on a corresponding support
flange rigidly fixed to a driving box on which a driving
motor is mounted. In this document, wherein each roll-
ing roll is offset with respect to the axis of the motor, for
varying the distance between the rolling rolls, one entire
group, is moved with respect to the other, including the
driving box and the motor,

Document DE-A-29 15 295 describes a rolling
stand with cantilevered mounted rolling rolls for the pro-
duction of wire rods, wherein a single motor causes the
rotation of three groups of rolling rolls disposed at 120°
one with respect to the others. In this document each
group of rolling rolls is swinging with respect to the driv-
ing axis by means of complex and expensive actuating
hydraulic cylinders.

Document GB-A-502,456 describes a very old sys-
tem for regulating the distance between the rolling rolls
of a rolling stand, constituted by two autonomous
groups, wherein each group is slidably mounted on a
fixed frame and wherein the rolling rolls are cantilevered
mounted and offset with respect to the driving means.
Also in this system, for varying the distance between the
rolling rolls, the two groups are reciprocally moved with
respect to the fixed frame, whereby the system itself is
cumbersome and unsuitable, and does not solve the
problem of the reduced center distance between the
rolling rolls.

The present applicant has therefore designed and
tested this invention, which overcomes the limitations of
the state of the art, and makes it possible to obtain fin-
ishing stands, with one or more passes, which work at a
much higher speed than that which can be obtained at
present.

SUMMARY OF THE INVENTION

The invention is set forth and characterised in the
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respective main claims, while the dependent claims
describe variants of the idea of the main embodiment.

According to the invention, a modular element is
included which bears rolling rolls or rings with a mini-
mum diameter of about 70 mm and a maximum diame-
ter of about 140 mm.

According to the invention, it is advantageous to
include a range of diameters of the rolling roll/ring of
between about 90 mm and about 110 mm.

According to the invention, the axis bearing the roll-
ing roll/ring is borne offset by a disc or ring type flange
which can rotate around its own axis and allows the
roll/ring-bearing shaft, which is parallel to the axis of
rotation of the flange, to rotate describing at least a arc
of a circumference.

The rollfring-bearing shaft is supplied with motion
by a gear which is coaxial to the axis of rotation of the
flange.

According to a variant, the gear which carries the
motion coaxial to the flange receives motion directly
from a kinematic motion common to all the elements of
the stand.

According to another variant, each element
receives motion from its own drive device.

According to another variant, the gear which carries
the motion coaxial to the flange receives motion from a
pair of tapered gears which is made to rotate by a com-
mon kinematic motion.

With this invention, two rolling rings or rolls can be
made to cooperate so as to constitute a finishing stand
or pass, with the respective support boxes or shaft-
bearing elements on which the flanges are positioned,
without there being any interference between the boxes
themselves; the boxes are thus facing each other, offset
and inverted with the axes of the rolling rolls or rings off-
set but parallel therebetween.

With the present invention, in the free areas
between the two elements or support boxes which carry
the respective rolls or rings to constitute a rolling pass,
it is possible to place two other elements, in order to
obtain another rolling pass with a minimal center dis-
tance from the previous pass.

With the present invention it is therefore possible to
obtain one or more finishing rolling passes with a mini-
mum center distance between about 130 and about 450
mm with regards to size.

It is within the scope of the present invention to
include a minimum center distance between about 140
mm and about 250 mm.

According to the variant which includes the pair of
tapered gears, it is possible to include a single source of
motion, placed vertically for example, with four or more
outlets to be connected to the respective support boxes,
as the outlets are substantially parallel to the rolling
axis.

The source of motion, for example, including a ver-
tical plate with the desired kinematic chain or reduction
unit inside, may include on one face two outlets which
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are connected to two elements according to the inven-
tion so as to constitute a first finishing pass.

According to a variant, on the same face the source
of motion may include two plus two outlets so that four
elements according to the invention (two plus two) may
be installed so as to constitute two successive finishing
passes.

According to another variant, on the other face it is
possible to obtain respectively two or four outlets so that
with a single plate as many as four finishing passes may
be obtained.

The elements according to the present invention
include means to position them rapidly on the motion
means.

It is thus possible to change each individual ele-
ment rapidly so as to facilitate not only maintenance
operations but also equipping operations and opera-
tions to change measurements.

According to the invention, in a side view, the ele-
ment is shaped like a "P", with the rolling roll or ring
mounted on the lower terminal end of the leg of the "P".

BRIEF DESCRIPTION OF THE DRAWING

The attached figures are given as a non-restrictive
example, and show the invention as follows:

Fig. 1 shows an example of an application of the
invention with four elements so as to create
two finishing rolling passes;

Fig. 2 shows a further example of another applica-

tion of the invention.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

With reference to the attached figures, each modu-
lar element 10 includes a support box 14 to which is
associated a disc type flange 13 which is provided of a
pivot 29 which allows the flange 13 to rotate around a
first rotational axis 16.

The support box 14 is able to be removably fixed,
for example to a frame 30, in a predetermined position
with respect to a rolling axis 11.

In the support box 14 is rotatably mounted a driving
shaft 24, coaxial to the first rotational axis 16 and pro-
vided with a driving gear 124 of cylindrical form.

A driven shaft 25 is rotatably mounted on the flange
13, coaxial to a second axis of rotation 18, which is par-
allel and offset with respect to the first rotational axis 16.
At an external end of the driven shaft 25 is cantilever
mounted a rolling roll or ring 12 having a diameter
between 70 and 140 mm., advantageously between 90
and 110 mm.

The driven or roll-bearing shaft 25 is provided on an
internal end with a driven gear 125 meshed with the
driving gear 124,

According to first embodiment, the driving shaft 24
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is directly associated to an autonomous drive motor 15,
so that in the case of a rolling stand with four rolling ele-
ments 10, which constitute two pairs of rolling rolls or
rings 12, or two rolling passes, four drive motors 15 are
provided (fig.1).

According to a variant, shown in fig.2, the driving
shaft 24 is provided with a first tapered gear 23, meshed
with a second tapered gear 123, which receives motion
from a motion-inlet axis 17 which is parallel to the rolling
axis 11.

According to this variant, the modular element 10
may be associated with a reduction unit 19 which con-
tains any kind of kinematic chain whatsoever, which is
associated with a drive device 26.

It is clear that in this latter case, wherein a single
drive device is provided, the single motors are not nec-
essary.

The reduction unit 19 comprises a central gear 20,
coaxial to the rolling axis 11, able to supply motion to a
driven gear 21 which, by means of a fast coupling 22,
can be easily connected to the tapered gear 123.

The axis of the driven gear 21 coincides with the
axis 17 whereby motion enters the element 10.

The center distance "i" between the rotational axes
18 of two adjacent pairs of rolling rolls or rings 12 is
therefore very small, for instance between 130 and 450
mm., advantageously between 140 and 250 mm.

Fig. 2 shows an embodiment with three rolling
passes.

Fast centring means and fast assembly/detach-
ment means may easily be provided to removably fixing
each element 10 to the frame 30.

With this invention, successive rolling passes can
be rotated by 90°, or an intermediate pass may be not
rotated.

Therefore, with this invention it is possible to obtain
at least the following combinations:

oval-round (2 passes);
round-oval-round (3 passes);
oval-round-round (3 passes);
round-oval-oval-round (4 passes);
oval-round-oval-round (4 passes).

Claims

1. An element for a finishing or post-finishing rolling
stand for thin products with a nominal diameter or
transversal dimension between 4 and 16 mm., com-
prising a support box (14) fixedly mounted with
respect to a rolling axis (11), a driving shaft (24)
rotatably mounted in said support box (14) around a
first rotational axis (16) and provided with a first
gear (124), a flange (13) coupled to said support
box (14), a rolling roll or ring (12) cantilevered
mounted at an end of a driven shaft (25) which is
rotatably mounted on said flange (13) around a sec-
ond rotational axis (18) and is provided with a sec-
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ond gear (125) meshed with said first gear (124),
said first and second rotational axes (16, 18) being
parallel and offset therebetween, characterised in
that said flange (13) is mounted on said support
box (14) so as to rotate around said first rotational
axis (16) for angularly moving said driven shaft (25)
with respect to said first rotational axis (16), main-
taining said first and second gears (124, 125) con-
stantly meshed therebetween, whereby the
distance between said rolling roll or ring (12) and
said rolling axis (11) can be selectively varied by
means of the rotation of said flange (13) with
respect to said support box (14).

2. Anelement as in claim 1, wherein said driving shaft
(24) is connected to a corresponding motor (15).

3. Element as in Claim 1, wherein said driving shaft
(24) is connected to a motor element (26) through a
reduction unit (19).

4. An element as in claim 3, wherein said driving shaft
(24) is provided with a first tapered gears (23)
meshed with a second tapered gears (123) con-
nected to said reduction unit (19).

5. Anelement as in claim 4, wherein centring and fast
connecting means (22) are provided between said
second tapered gears (123) and said reduction unit
(19).

6. An element as in claim 1, wherein said rolling roll or
ring (12) has a diameter between about 70 and 140
mm.

7. Anelement as in claim 1, wherein said rolling roll or
ring (12) has a diameter between about 90 and 110
mm.

8. An element as in claim 1, wherein said support box
(14) has a substantially parallelepiped shape and
wherein said driven shaft (24) protrudes from said
support box (14) near to a lateral side thereof, par-
allel to said rotational axes (16, 18), whereby said
element (10) is substantially "P" shaped with said
rolling roll or ring (12) placed at the lower terminal
end of the leg of the "P".

9. A rolling stand for finishing and post-finishing for
thin products with a nominal diameter or transversal
dimension between 4 and 16 mm., comprising a
pair of rolling elements associated therebetween to
define at least a rolling pass, characterized in that
each one of said elements is constituted by an ele-
ment (10) according to any of the claims hereinbe-
fore.

10. A rolling stand for finishing and post-finishing for
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thin products with a nominal diameter or transversal
dimension between 4 and 16 mm., comprising at
least two pairs of rolling elements associated there-
between to define at least two rolling passes, char-
acterized in that each one of said elements is
constituted by an element (10) according to any of
claims 1-8 hereinbefore, the center distance
between the rolling rolls or rings (12) of said two
pairs being between about 130 and 450 mm.

A rolling stand for finishing and post-finishing for
thin products with a nominal diameter or transversal
dimension between 4 and 16 mm., comprising a
plurality of pairs of rolling elements associated ther-
ebetween to define a plurality of rolling passes,
characterised in that said plurality of pairs com-
prises at least four pairs of said elements which
define at least four corresponding rolling passes,
and that each one of said elements is constituted by
an element (10) according to any of claims 1-8
hereinbefore, the center distance between the roll-
ing rolls or rings (12) of each one of said pair being
between about 140 and 250 mm.

A rolling stand as in claims 10 or 11, wherein each
one of said rolling passes is rotated by about 90°
with respect to the adjacent rolling pass.

A rolling stand for finishing and post-finishing for
thin products with a nominal diameter or transversal
dimension between 4 and 16 mm., comprising a
plurality of rolling rolls or rings (12) cantilevered
mounted at an end of corresponding support shafts
(25) driven by motor means (24), characterised in
that the diameter of said rolling rolls or rings (12) is
between about 70 and 140 mm. and the center dis-
tance between a pair of said rolling rolls or rings
(12) and the adjacent one is between about 130
and 450 mm.

A rolling stand as in claim 13, wherein the diameter
of said rolling rolls or rings (12) is between about 90
and 110 mm. and the center distance between a
pair of said rolling rolls or rings (12) and the adja-
cent one is between about 140 and 250 mm.
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