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Description

[0001] The present invention relates to a rolling appa-
ratus according to the preamble of claim 1, as known
from JP-A No. 182 928/1997 (EP-A-0 781 610). Such a
rolling apparatus is used for producing articles of de-
formed cross section, such as flat heat exchange tube
component members, heat sinks and lead frames, from
a metal blank sheet.

BACKGROUND ART

[0002] Document U.S.-A-4,614,632 discloses a
method and an apparatus for continuously forming em-
bossed sheets, said apparatus having a pair of forming
rolls, axial distance regulating devices and a driving
means for rotating a pair of forming rolls, each forming
roll being provided with a plurality of ring-shaped blocks
having a large number of projections on their circumfer-
ential surfaces.
[0003] Component members of flat heat exchange
tubes which comprise a flat plate portion and a plurality
of upright walls formed on one surface of the plate por-
tion integrally therewith and arranged as spaced apart
from one another are produced by passing a metal blank
sheet through a rolling apparatus wherein one of work
rolls has a plurality of upright wall shaping annular
grooves formed in the peripheral surface of the roll over
the entire circumference thereof as is already known
(see JP-A No. 182928/1997).
[0004] Conventionally used as such a work roll for roll-
ing apparatus is one comprising a hollow cylindrical
body which is integrally formed in its entirety and has a
plurality of upright wall shaping annular grooves formed
in its outer peripheral surface. The annular grooves are
formed by subjecting the outer peripheral surface of the
integrally formed cylindrical body to cutting, grinding and
electrical discharge machining operations, and subse-
quently polishing the inner peripheral surfaces of the an-
nular grooved portions to smooth finishes and obtain the
conventional work roll.
[0005] However, the conventional work roll described
has the following problems. In the case where the up-
right walls of the component member to be produced for
the flat heat exchange tube have a small thickness and
a great height, the upright wall shaping annular grooves
have a small width and a great depth, whereas difficul-
ties are then encountered in forming the annular
grooves by cutting, grinding and electrical discharge
machining and also in finishing the inner peripheral sur-
faces of the annular grooved portions by polishing. Ac-
cordingly, the fabrication of the entire work roll requires
cumbersome work, a prolonged period and an in-
creased cost. Moreover, since the inner peripheral sur-
faces defining the annular grooves are difficult to finish
by polishing, the grooved inner peripheral surfaces are
finished with low accuracy, giving an impaired surface
quality to the heat exchange component member ob-

tained. Further if the work roll becomes locally worn or
damaged, there arises a need to produce the entire work
roll anew for replacement, consequently necessitating
a prolonged period of time and an increased cost for the
production and replacement of the work roll.
[0006] Especially in the case where it is required to
form cutouts in the upper edges of the upright walls of
the heat exchange tube component member to be pro-
duced, there is a need to form cutout shaping projec-
tions on the bottom surfaces of the annular grooved por-
tions of the work roll. This presents difficulties in machin-
ing the grooved portions and finishing the peripheral sur-
faces of the projections, necessitating more cumber-
some work for producing the work roll in its entirety, a
further extended period for the production and a higher
production cost. Additionally, the projection surfaces will
be finished with lower accuracy to give an impaired qual-
ity to the cutout surfaces.
[0007] An object of the present invention is to over-
come the foregoing problems and to provide a work roll
which is easier to make and which is given higher sur-
face finish accuracy than conventionally for use in rolling
apparatus.

DISCLOSURE OF THE INVENTION

[0008] The present invention provides a rolling appa-
ratus according to claim 1.
[0009] In this apparatus, the work roll with annular
grooves can be fabricated by making the individual
disks, arranging the disks into juxtaposed layers and se-
curing the disks to one another. Since the individual
disks can be produced more easily than the convention-
al work roll, the roll can be produced within a shortened
period of time at a lower cost. Since the peripheral sur-
faces of the individual disks can be finished by polishing
easily, the surfaces can be finished with improved accu-
racy to give an excellent surface quality to the product
obtained. Further even if one of the disks becomes lo-
cally worn or damaged, the worn or damaged disk only
needs to be replaced by a corresponding disk which
alone is to be prepared anew. This shortens the time
required for the replacement and results in a reduced
cost.
[0010] The rolling apparatus of the invention is used
for producing an article having a deformed cross section
and comprising a plate portion, and a plurality of upright
walls formed on one of opposite surfaces of the plate
portion integrally therewith and arranged as spaced
apart from one another. In this case, in the work roll hav-
ing annular grooves, large disks are arranged at respec-
tive portions not forming the upright walls, and small
disks smaller than the large disks in radius by an amount
corresponding to the height of the upright walls are ar-
ranged at respective portions for forming the upright
walls.
[0011] When the article of deformed cross section to
be produced and comprising a plate portion, and a plu-
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rality of upright walls formed on one of opposite surfaces
of the plate portion integrally therewith and arranged as
spaced apart from one another must be formed with cut-
outs in the upper edges of the upright walls, the outer
peripheral surfaces of the small disks are formed with
projections for shaping the cutouts. To form the projec-
tions, the small disks can be machined more easily than
when the bottom surfaces of the annular grooved por-
tions of the cylindrical body are machined to form the
cutout shaping projections in producing the convention-
al work roll. Moreover, the peripheral surfaces of the pro-
jections can be finished also easily. Accordingly the
work of producing the work roll in its entirety is not very
cumbersome as compared with the case wherein no
projections are formed on the small disks, consequently
necessitating only a slightly longer period for the fabri-
cation of the work roll and a slightly increased production
cost. Since the peripheral surfaces of the projections are
easy to finish, the finished surfaces have improved ac-
curacy to give an excellent quality to the interior surfaces
defining the cutouts.
[0012] The present invention provides in a preferred
embodiment, a rolling apparatus which comprises a
central work roll and a plurality of planetary work rolls
arranged around the central work roll and spaced apart
cicumferentially thereof, at least one of the central work
roll and the planetary work rolls being one of the work
rolls of the invention described.
[0013] The invention further provides in another em-
bodiment, a rolling apparatus which comprises two work
rolls in a pair, at least one of the two work rolls being
one of the work rolls of the invention described.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

FIG. 1 is a diagram showing a rolling plant for pro-
ducing lower component members of flat tubes for
use in heat exchangers, the plant comprising a roll-
ing apparatus wherein a work roll having annular
grooves is used as its central roll.
FIG. 2 is an enlarged view in section taken along
the line II-II in FIG. 1.
FIG. 3 is a front view partly broken away and show-
ing the central work roll of the rolling apparatus.
FIG. 4 is a fragmentary enlarged perspective view
showing the central work roll of the rolling appara-
tus, with the peripheral surface of the roll developed
in a plane.
FIG. 5 is an enlarged view partly broken away and
in section taken along the line V-V in FIG. 4.
FIG. 6 is a view in section taken along the line VI-VI
in FIG. 5.
FIG. 7 is a view in cross section of the heat exchang-
er flat tube comprising the lower component mem-
ber to be produced by the rolling plant shown in FIG.
1.

FIG. 8 is an enlarged view in section taken along
the line VIII-VIII in FIG. 7.
FIG. 9 is a fragmentary perspective view showing
how to combine the lower component member and
an upper component member into the heat ex-
changer flat tube.

BEST MODE OF CARRYING OUT THE INVENTION

[0015] The best mode of carrying out the invention will
be described below with reference to the drawings.
[0016] In the following description, the term "alumi-
num" includes aluminum alloys in addition to pure alu-
minum.
[0017] FIG. 1 shows a rolling plant in its entirety which
includes a rolling apparatus comprising a work roll with
annular grooves as its central work roll, FIGS. 2 to 6
show the work roll embodying the invention for use in
the rolling apparatus, and FIGS. 7 to 9 show a lower
component member of deformed cross section to be
produced to provide heat exchanger flat tubes.
[0018] FIGS. 7 and 8 show a flat heat exchange tube
50, which comprises flat upper and lower walls 51, 52,
left and right side walls 53, 54 of double structure inter-
connecting the upper and lower walls 51, 52 at the left
and right side edges thereof, respectively, and a plurality
of reinforcing walls 55 interconnecting the upper and
lower walls 51, 52, extending longitudinally of the tube
and spaced apart from one another by a predetermined
distance, as arranged between the opposite side walls
53, 54. The tube has parallel fluid channels 56 in its in-
terior. Between each pair of adjacent reinforcing walls
55, a low ridge 57 extending in the longitudinal direction
for giving an increased heat transfer area is provided in
the form of an upward protrusion on the inner surface of
the lower wall 52 integrally therewith. Communication
holes 58 are formed in the reinforcing walls 55 for hold-
ing the parallel fluid channels 56 in communication with
one another. When seen from above, the communica-
tion holes 58 are in a staggered arrangement. When the
tube has the communication holes 58, fluid portions
flowing through the respective parallel channels 56 flow
widthwise of the heat exchange tube 50 through the
holes 58, spreading over all the fluid channels 56 to be-
come mixed together and eliminating temperature dif-
ferences in the fluid between the channels 56. This re-
sults in an improved heat exchange efficiency.
[0019] The flat heat exchange tube 50 comprises a
lower component member 1 of aluminum providing the
lower wall 52, inner portions 53a, 54a of the opposite
side walls 53, 54 and the reinforcing walls 55; and an
upper component member 8 of aluminum providing the
upper wall 51 and outer portions 53b, 54b of the oppo-
site side walls 53, 54. The lower component member 1
is produced by the rolling apparatus according to an em-
bodiment of the invention.
[0020] With reference to FIGS. 7 to 9, the lower com-
ponent member 1 comprises a flat rectangular lower
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wall forming portion 2 (plate portion), side wall forming
portions 3 (upright walls) extending upward from re-
spective opposite side edges of the lower wall forming
portion 2 integrally therewith, and a plurality of reinforc-
ing wall forming portions 4 (upright walls) upstanding
from the lower wall forming portion 2 integrally therewith,
spaced apart from one another as arranged between the
side wall forming portions 3 on the portion 2 and extend-
ing longitudinally of the portion 2. Ridges 57 each in the
form of an upward protrusion are formed on the upper
surface of the lower wall forming portion 2 integrally
therewith. Trapezoidal cutouts 6 are formed in the upper
edges of reinforcing forming walls 4 in a staggered ar-
rangement when seen from above and spaced apart by
a predetermined distance longitudinally thereof. The
lower wall forming portion 2 of the lower component
member 1 is formed with a slope 7 slanting outwardly
upward at each of opposite side edges of its lower sur-
face. The side wall forming portions 3 of the lower com-
ponent member 1 have the same height as the reinforc-
ing wall forming portions 4. The lower component mem-
ber 1 is made from an aluminum brazing sheet having
a brazing material layer (not shown) on its outer surface,
i.e., on the lower surface of the lower wall forming por-
tion 2 and on the outer surfaces of the side wall forming
portions 3.
[0021] The upper component member 8 comprises a
flat rectangular upper wall forming portion 81, and side
wall forming portions 82 extending downward from op-
posite side edges of the upper wall forming portion 81
integrally therewith. The upper component member 8 is
made from an aluminum brazing sheet having a brazing
material layer (not shown) on its opposite surfaces by
roll forming. The upper wall forming portion 81 and the
side wall forming portions 82 have the brazing material
layer (not shown) on their opposite surfaces.
[0022] The flat heat exchange tube 50 is prepared by
fitting the upper component member 8 over the lower
component member 1 as shown in FIG. 9, with their side
wall forming portions 82 lapping over the respective side
wall forming portions 3, inwardly bending the lower ends
of the side wall forming portions 82 into intimate contact
with the slops 7 to temporarily hold the two component
members 1, 8 together and brazing the two component
members 1, 8. The communication holes 58 are formed
by closing the openings of the cutouts 6 in the reinforcing
wall forming portions 4 of the lower component member
1 with the upper wall forming portion 81 of the upper
component member 8.
[0023] With reference to FIG. 1, the rolling plant for
producing the lower component member 1 comprises
an uncoiler 11 having wound up thereon an aluminum
brazing sheet 10 (metal blank sheet) formed with a braz-
ing material layer on one side thereof so that the brazing
material layer is positioned outside, a preliminary rolling
mill 12, a finishing rolling apparatus 13 and transport
rolls 14. The aluminum brazing sheet 10 on the uncoiler
11 is paid out from the uncoiler 11, fed to and passed

through the preliminary rolling mill 12, and thereafter fed
to the rolling apparatus 13 and thereby rolled for finish-
ing, whereby the lower component member 1 is pro-
duced.
[0024] The preliminary rolling mill 12 forms on the alu-
minum brazing sheet 10 ridges corresponding to the
side wall forming portions 3 and the reinforcing wall
forming portions 4.
[0025] The rolling apparatus 13 comprises a central
work roll 15, a plurality of planetary work rolls 16 ar-
ranged around the central work roll 15 and equidistantly
spaced apart circumferentially of the roll 15, and trape-
zoidal guide shoes 17 arranged between the adjacent
planetary work rolls 16. The central work roll 15 is a work
roll with annular grooves.
[0026] With reference to FIGS. 2 to 6, the central work
roll 15 comprises large and small two kinds of disks 20A,
20B, 21A, 21B arranged alternately on an axis into jux-
taposed layers and clamped between a pair of flanges
22A, 22B at left and right opposite sides of the arrange-
ment and secured to one another. The disks 20A, 20B,
21A, 21B are made from die steel, high-speed tool steel,
cemented carbide or the like. The large disks 20A, 20B
are arranged at the respective portions not forming the
side wall forming portions 3 and the reinforcing wall
forming portions 4 on the lower component member.
The small disks 21A, 21B are arranged at the respective
portions for forming the side wall forming portions 3 and
the reinforcing wall forming portions 4 on the lower com-
ponent member 1. Accordingly, annular grooves 23 for
shaping the side wall forming portions are defined by
the large disks 20A at the left and right ends, the small
disks 21A at the left and right ends and the flanges 22A,
22B. An annular groove 24 for shaping the reinforcing
wall forming portion is defined by each pair of adjacent
large disks 20A, 20B and the small disk 21B therebe-
tween.
[0027] Each of the large disks 20B other than the large
disks 20A at the opposite ends is formed in its outer pe-
ripheral surface with a ridge shaping annular recess 25
over the entire circumference thereof. The radius of the
small disks 21A, 21B is smaller than the radius of the
large disks 20A, 20B by an amount corresponding to the
height of the side wall forming portions 3 and the rein-
forcing wall forming portions 4. The small disks 21B oth-
er than the small disk 20A at the opposite ends are each
formed in the outer peripheral surface thereof with a plu-
rality of cutout shaping projections 26 arranged at a
spacing circumferentially thereof. Since the cutouts 6
are in a staggered arrangement, one of the adjacent
small disks 21B has its projections 26 arranged as cir-
cumferentially shifted from those of the other.
[0028] Opposite surfaces of the disks 20A, 20B, 21A,
21B and the surfaces of the flanges 22A, 22B axially
inward of the work roll 15 are each in the form of a ver-
tical surface, and each pair of adjacent disks 20A, 20B,
21A, 21B, as well as each of the flanges 22A, 22B and
the disk 21A, are in intimate contact with each other. The
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outer peripheral portion of each of the large disks 20A,
20B, 21A, 21B projecting radially outward beyond the
projections 26 on the small disk 21B is tapered toward
the outer peripheral edge with a gradually reducing
thickness so as to render the lower component member
1 as formed easily removable from the work roll 15.
[0029] A drive shaft insertion bore (not shown) ex-
tends through both flanges 22A, 22B, all the large disks
20A, 20B and all the small disks 21A, 21B centrally
thereof. Further a key groove forming cutout (not shown)
is formed in a portion of the inner periphery of each of
the flanges 22A, 22B, the large disks 20A, 20B and the
small disks 21A, 21B which defines the shaft insertion
bore. A plurality of bolt insertion bores 27 extend through
the left flange 22A, all the large disks 20A, 20B and all
the small disks 21A, 21B and are arranged on the cir-
cumference of a portion of each of these disks around
the shaft insertion bore and spaced apart circumferen-
tially. A plurality of internally threaded bores 28 are
formed in the right flange 22B on the circumference of
a portion thereof around the shaft insertion bore and
spaced apart circumferentially. The bolt insertion bores
in all the large disks 20A, 20B and all the small disks
21A, 21B are not shown. Bolts 29 inserted through the
bores 27 in the left flange 22A, all the large disks 20A,
20B and all the small disks 21A, 21B from the left side
are screwed at their threaded ends into the respective
threaded bores 28 in the right flange 22B, whereby all
the large disks 20A, 20B and all the small disks 21A,
21B are secured to one another as clamped between
the two flanges 22A, 22B.
[0030] The large disks 20A, 20B and the small disks
21A at the opposite ends are prepared in the following
manner. Metal plates of die steel, high-speed tool steel,
cemented carbide or the like are machined by blanking
or lathing to obtain disks having specified outside diam-
eters and a drive shaft insertion bore. Each disk is then
heat-treated and worked by electrical discharge wire
cutting to shape a key groove forming cutout in the bored
portion and shape bolt insertion bores. Subsequently,
the inner periphery of the disk defining the drive shaft
bore is finished by a jig grinding machine. The disk is
thereafter finished over opposite surfaces by surface
polishing and has its outer peripheral surface finished
by cylindrical polishing. Each of the disks for the large
disks 20A, 20B is then slightly tapered by profile grinding
at its outer peripheral portion. Each of the disks for the
large disks 20B other than the large disks 20A at the
opposite ends is worked on its outer peripheral surface
by profile grinding to form a ridge shaping annular re-
cess 25. In this way, the large disks 20A, 20B and the
small disks 21A at the opposite ends are produced.
[0031] The small disks 21B other than the small end
disks 21A are produced in the following manner. A metal
plate of die steel, high-speed tool steel, cemented car-
bide or the like is machined by blanking to obtain disks
having a specified outside diameter and a drive shaft
insertion bore. These disks are greater in radius than

the disks blanked out for preparing the small end disks
21A by an amount corresponding to the height of the
cutout shaping projections 26. The subsequent se-
quence of steps up to the finishing work by surface pol-
ishing and cylindrical polishing is the same as is the case
with the preparation of the large disks 20A, 20B and the
small end disks 21A. The recessed portions to be
present between the adjacent cutout shaping projec-
tions 26 are then formed. Finally the inner faces of the
recessed portions are finished by polishing. In this way,
the small disks 21B are produced.
[0032] Although each small end disk 21A and the
large end disk 20A are separate members according to
the construction described, the outer periphery of the
small end disk 21A has no cutout shaping projections
and is in the form of a cylindrical face, so that the small
end disk may be made integral with the large end disk
20A.
[0033] As shown in FIG. 2, the peripheral surface of
the planetary work roll 16 has a slope shaping portion
30 formed at each of its axial opposite ends and having
a diameter increasing axially outward. The planetary
work rolls 16 are coupled to the central work roll 15 by
unillustrated gear means, such that the rotation of the
central work roll 15 rotates all the planetary work rolls
16 at the same peripheral speed as the central work roll
15. Incidentally, each planetary work roll 16 may be pro-
vided with drive means for rotating the work roll 16 at
the same peripheral speed as the central work roll 15.
[0034] When an aluminum brazing sheet 10 is contin-
uously passed between the central work roll 15 and all
the planetary work rolls 16, the grooves 23, 24, the an-
nular recesses 25 and the projections 26 of the central
work roll 15, and the slope shaping portions 30 of the
planetary work rolls 16 are completely transferred to the
aluminum brazing sheet 10, whereby the lower compo-
nent member 1 having the desired configuration and as
shown in FIGS. 7 to 9 is shaped.
[0035] The work roll with annular grooves is used as
the central work roll 15 according to the foregoing em-
bodiment, whereas work rolls with annular grooves may
alternatively be used as planetary work rolls 16.
[0036] Further according to the embodiment de-
scribed, the article of deformed cross section to be pro-
duced is a lower component member which has upright
walls on only one surface of a plate portion for use in
flat heat exchangers, so that the annular grooves 23, 24
for shaping the upright walls are formed only in the cen-
tral work roll. However, in the case not comprised in the
invention where the article of deformed cross section to
be produced has upright walls on both surfaces of a
plate portion, the planetary work rolls 16 may also be
formed with annular grooves for shaping upright walls.
In this case, work rolls with annular grooves are used
as the planetary work rolls 16.
[0037] Further according to the embodiment de-
scribed, a so-called satellite rolling apparatus compris-
ing a central work roll and a plurality of planetary work
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rolls arranged around the central work roll has incorpo-
rated therein the work roll with annular grooves for use
as the central work roll, whereas such a work roll is us-
able also for usual rolling apparatus which comprise two
work rolls in a pair to serve as the work roll. In the case
where the article of deformed cross section to be pro-
duced has upright walls on only one side, the work roll
formed with annular grooves for forming the upright
walls is used as one of the pair of work rolls. In the case
where the article of deformed cross section to be pro-
duced has upright walls on both sides thereof, work rolls
each having annular grooves for shaping the upright
walls are used as the respective work rolls of the pair.

INDUSTRIAL APPLICABILITY

[0038] As described above, the rolling apparatus of
the present invention is suitable for producing articles of
deformed cross section, such as flat heat exchange tube
component members, heat sinks and lead frames, from
a metal blank sheet.

Claims

1. A rolling apparatus comprising work rolls (15,16),
for producing an article (1) having a deformed cross
section by passing a metal sheet (10) between the
work rolls (15,16), whereby said rolling apparatus
comprises two kinds of works rolls (15,16) for pro-
ducing an article (1) comprising a flat plate portion
(2) and a plurality of upright walls (3.4) formed on
one surface of the plate portion (2) integrally there-
with and arranged as spaced apart from one anoth-
er, the work roll (15) of one kind having annular
grooves (23,24) for shaping the upright walls (3,4)
in a peripheral surface of the roll (15), the work roll
(16) of the other kind having a cylindrical surface on
a peripheral surface of the roll (16),

characterized in that:

the work roll (15) having the annular grooves
(23,24) is constructed by different kinds of disks
(20A, 208;21A,21B)
having different diameters and arranged on an
axis into juxtaposed layers as secured to one
another, the disks (20A,20B;21A,21B) of each
kind are used in a specified number, each of the
disks (20A,20B;21A,21B) has an outer periph-
eral surface serving as a working surface, large
disks (20A,20B), of a common diameter, are ar-
ranged at respective portions not forming the
upright walls of the work roll (15), and small
disks (21A,21B) smaller than the large disks
(20A,20B) in radius by an amount correspond-
ing to the height of the upright walls (3,4) are
arranged at respective portions for forming the
upright walls (3,4) of the work roll (15).

2. A rolling apparatus according to claim 1, wherein
the outer peripheral surface of each of the small
disks (21A,21B) is formed with projections (26) for
forming cutouts (6) in an upper edge of each upright
wall (4) of the article (1) of deformed cross section
to be produced.

3. A rolling apparatus according to claim 1, comprising
a central work roll (15) and a plurality of planetary
work rolls (16) arranged around the central work roll
(15) and spaced apart circumferentially thereof, the
central work roll (15) having annular grooves
(23,24) for shaping the upright walls (3,4) in a pe-
ripheral surface of the roll (15).

4. A rolling apparatus according to claim 1, comprising
two work rolls (15,16) in a pair, one of the work rolls
(15) having annular grooves (23.24) for shaping the
upright walls (3,4) in a peripheral surface of the roll
(15).

Patentansprüche

1. Walzvorrichtung, mit Arbeitswalzen (15,16) zur
Herstellung eines Artikels (1) mit einem deformier-
ten Querschnitt durch Durchführen eines Metall-
blechs (10) zwischen den Arbeitswalzen (15,16),
welche Walzvorrichtung zwei Arten von Arbeitswal-
zen (15.16) zur Herstellung eines Artikels (1) mit ei-
nem flachen Plattenbereich (2) und einer Anzahl
aufragender Wände umfaßt, die auf einer Oberflä-
che des Plattenbereichs (2) ausgebildet und von-
einander beabstandet sind, welche Arbeitswalze
(15) der ersten Art ringförmige Nuten (23,24) zum
Formen der aufragenden Wände (3,4) in einer Um-
fangsoberfläche der Walze (15) aufweist, und wel-
che Arbeitswalze (16) der anderen Art eine zylindri-
sche Oberfläche auf einer Umfangsoberfläche der
Walze (16) aufweist, dadurch gekennzeichnet,
dass die Arbeitswalze (15) mit den ringförmigen
Nuten (23,24) aus verschiedenen Arten von Schei-
ben (20A,20B;21A,21B) mit unterschiedlichen
Durchmessern zusammengesetzt ist, welche auf
einer Achse in nebeneinanderliegenden Schichten
befestigt sind, wobei die Scheiben (20A,20B;21A,
21B) jeder Art in einer vorbestimmten Anzahl ver-
wendet werden, und jede der Scheiben (20A,20B;
21A,21B) eine äußere Umfangsoberfläche auf-
weist, die als Arbeitsoberfläche dient, und große
Scheiben (20A,20B) mit einem üblichen Durchmes-
ser jeweils in Bereichen angeordnet sind, die nicht
die aufragenden Wände der Arbeitswalze (15) bil-
den, und kleine Scheiben (21A,21B), die einen um
einen Betrag entsprechend der Höhe der aufragen-
den Wände (3,4) kleineren Radius als die großen
Scheiben (20A,20B) aufweisen, jeweils in Berei-
chen zur Bildung der aufragenden Wände (3,4) der
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Arbeitswalze (15) vorgesehen sind.

2. Walzvorrichtung gemäß Anspruch 1, bei welcher
die äußere Umfangsoberfläche von jeder der klei-
nen Scheiben (21A,21B) mit Vorsprüngen (26) zur
Bildung von Ausschnitten (6) in einer oberen Kante
jeder aufragenden Wand (4) des herzustellenden
Artikels (1) mit verformtem Querschnitt versehen
ist.

3. Walzvorrichtung gemäß Anspruch 1, mit einer zen-
tralen Arbeitswalze (15) und einer Anzahl von Pla-
neten-Arbeitswalzen (16), die um die zentrale Ar-
beitswalze (15) herum angeordnet und von dieser
beabstandet sind, welche zentrale Arbeitswalze
(15) ringförmige Nuten (23,24) zur Formung der
aufragenden Wände (3,4) in einer Umfangsoberflä-
che der Walze (15) aufweist.

4. Walzvorrichtung gemäß Anspruch 1, mit zwei paar-
weise vorgesehenen Arbeitswalzen (15,16), von
denen eine Arbeitswalze (15) ringförmige Nuten
(23,24) zur Formung der aufragenden Wände (3,4)
in einer Umfangsoberfläche der Walze (15) auf-
weist.

Revendications

1. Dispositif de laminage comprenant des cylindres de
travail (15, 16), destiné à produire un objet (1) ayant
une section transversale déformée par passage
d'une tôle métallique (10) entre les cylindres de tra-
vail (15, 16), ledit dispositif de laminage compre-
nant deux sortes de cylindres de travail (15, 16)
pour produire un objet (1) comprenant une partie
plate plane (2) et plusieurs parois verticales (3, 4)
formées sur l'une des surfaces de la partie plate (2)
de manière solidaire avec celle-ci et disposées à
distance les unes des autres, le cylindre de travail
(15) d'une sorte comportant dans sa surface péri-
phérique des rainures annulaires (23, 24) pour fa-
çonner les parois verticales (3, 4), le cylindre de tra-
vail (16) de l'autre sorte comportant une surface cy-
lindrique sur sa surface périphérique, caractérisé
en ce que le cylindre de travail (15) comportant les
rainures annulaires (23, 24) est constitué par diffé-
rents types de disques (20A, 20B ; 21A, 21B) ayant
différents diamètres et disposés sur un axe selon
des couches juxtaposées fixées les unes aux
autres, les disques (20A, 20B ; 21A, 21B) de cha-
que type sont utilisés selon un nombre spécifié,
chacun des disques (20A, 20B ; 21A, 21B) compor-
te une surface périphérique externe servant de sur-
face de travail, des grands disques (20A, 20B)
ayant un diamètre commun sont disposés au ni-
veau de parties respectives ne formant pas les pa-
rois verticales du cylindre de travail (15), et des pe-

tits disques (21A, 21B) ayant un rayon inférieur à
celui des grands disques (20A, 20B) d'une valeur
correspondant à la hauteur des parois verticales (3,
4) sont disposés au niveau de parties respectives
destinées à former les parois verticales (3, 4) du cy-
lindre de travail (15).

2. Dispositif de laminage selon la revendication 1,
dans lequel la surface périphérique externe de cha-
cun des petits disques (21A, 21B) est pourvue de
saillies (26) pour former des découpes (6) dans un
bord supérieur de chaque paroi verticale (4) de l'ob-
jet (1) à produire ayant la section transversale dé-
formée.

3. Dispositif de laminage selon la revendication 1,
comprenant un cylindre de travail central (15) et plu-
sieurs cylindres de travail planétaires (16) disposés
autour du cylindre de travail central (15) et espacés
circonférentiellement de celui-ci, le cylindre de tra-
vail central (15) comportant dans sa surface péri-
phérique des rainures annulaires (23, 24) pour fa-
çonner les parois verticales (3, 4).

4. Dispositif de laminage selon la revendication 1,
comprenant deux cylindres de travail (15, 16) ac-
couplés, l'un des cylindres de travail (15) compor-
tant dans sa surface périphérique des rainures an-
nulaires (23, 24) pour façonner les parois verticales
(3, 4).
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