
EP 0 402 006 B1 Description This invention relates to the manufacture of
cans and like articles from laminates of polymeric film and metal sheet by
blanking a disc from the laminate, drawing a cup from the disc, and
mounting the cup on a 5.  punch which is passed through at leastone ironing
ring to thin and elongate the side wall of the cup; and more particularly
but not exclusively to ironing rings suitable for ironing the side wall of
cups made from laminates of polymeric film, such as polyesters, and sheet
metal. British PatentApplication published No. 200341 5Adescribes laminates
of polymericfilm adhered to a met- al sheetand discusses characteristics
necessaryforthe laminate to survive a drawing andwall Ironing process. 10
One of these characteristics is said to be that "it will be capable of
reflow at temperatures from about [err] to about [err] (circa 204 to 232
[err]) depending upon the particular resin and consistent with its
degradation properties". Preferred laminates described include polyvinyl
chloride or polypropylene film, adhered to alumi- nium or steel, by an
adhesive such as maleic anhydride modified polypropylene. The film may be
applied to both major surfaces of the metal: alternatively a laminate of
film on one major surface and a partially cured 15 epoxy-phenolic resin
coating on the other major surface was drawing and ironed with the
partially cured coat- ing on the interior of the drawn and ironed
workpiece. It is mentioned that "Reflow of the film laminate and coatings
may occur during forming or subsequently during washing, decorating or
Interior coating may effec- tively heal and eliminate metal exposure on
both the inside and outside of the can. Such reflow indicates a severe
reduction of sidewall thickness confirmed by example in which the cup
sidewall thickness 0.26 mm 20   was reduced toabout 0.10 mm using a drawing
and ironing assembly described in British Patent No. 1,517,732. Our work
with laminates of polyester film and sheet metal, such as aluminium alloy,
Indicates that the heat necessary to cause reflow of a polyester film will
cause undesirable change to the structure of the film. British Patent
Application published Nos. 2092931A and 2092932A describe press tools in
which a pre- coated metal blank is drawn to a cup which is then
concurrently drawn and Ironed to make a container body 25  having a side
wall approximately 0.001" (0.25mm) thinner than the blank. This corrective
ironing is imposed by mounting the cup on a blank holder which surrounds a
punch. The bottom of the cup is pressed against an end face of a
combination die as entering of the punch into the die reduces the overall
diameter of the cup against the die radius. Continued punch travel pushes
the newly formed sidewall into a frusto-conical die por- tion which
converges at an angle in a range of [err] to compress the sidewall before
the sidewall enters 30 a land of axial length between 0.25 and 2.25mm. A
relief portion supports the land and diverges from it at an angle. The work
done In such combination dies is more than is done in separate drawing or
ironing dies so that there is a risk of excessive heating of a laminate
drawn and ironed in such dies. Furthermore, each press tool to achieve a
reduction in overall diameter of a cup requires a dedicated punch,
blank-holder and die. In contrast a series of ironing rings or dies, each
of smaller land diameter than the previous ring, can cooperate 35  with a
single punch and give opportunity for application coolant to the workpiece
between the rings. US-A-3765206 is primarily concerned with the provision
of a coated steel sheet adapted to achieve max- imum wall reduction in
ironing through a single die. This is achieved by applying different metal
coatings on each side of the sheet steel. A single Ironing die is used
which has an entrance angle of between 4 and 6% to reduce the side wall
thickness by at least 50%. 40      Using apparatus in which a single punch
cooperates with such a progression of ironings, we have wall ir- oned cups
formed from laminates of polyester and aluminium alloy. We have observed
that it is necessary to prevent excessive heat at the Ironing rings In
order to avoid damage of the polyester film as the side wall of our cups
was reduced in thickness by 10% or more. The degree of coating damage
depends on the melting point of the polyester film; increasing as the
melting point Is reduced. 45      The present Invention provides a wall
ironing ring foruse in cooperation with a punch entered therethrough to
reduce the thickness of a sidewall of a cup drawn from a laminate of a
polyester film and sheet aluminium orsheet aluminium alloy. The ring
comprises a frusto conical entry surface which terminates at a land of
short length, measured at a central axis perpendicular to the plane of the
ring and a divergent exit surface which extends from said land at an angle
in the range from [err] characterised in that the frusto conical entry 50
surface converges at an angle between [err] and [err] to said central axis
and the ring Is made of a wear resistant material having a thermal
conductivity greater than 50 [err]. 



Preferably, the ring comprises a first planar surface, a second planar
surface, a peripheral wall joining said planar surfaces, and a bore defined
by the convergent frusto conical entry surface, the land of short length
and the divergent exit surface, wherein said land of short length, measured
along said axis, Is in the range of 55  0.25 mm to 1.25 mm. In a preferred
embodiment the entry surface is inclined to the axis at an angle of [err]
and the land length is 0.635 mm. It is desirable that our Ironing rings be
made of a wear resistant material having a thermal conductivity 2    EP 0
402 006 B1 greater than 50 [err]. Suitable materials include
tungsten/nickel/zirconia, tungsten/nickel/diboride, and tung- sten carbide
in a metal matrix such as cobalt. Our rings may be incorporated in a press
tool assembly comprising a first ironing ring, a second ironing ring, and a
hollow spacer to hold the rings apart. The spacer may have a radial
passageway through which a 5   coolant fluid can be passed to cool a
workpiece on a punch as it passes through the hollow from the first ring to
the second ring. In a third aspect this invention provides a method of
making a hollow vessel having an end wall spanning a tubular sidewall
thinner than said end wall said method including the steps of; providing a
cup formed from a laminate of a polyester film and aluminium or aluminium
alloy sheet; mounting the cup on a punch and ap- 10  plying a coolant fluid
to the exterior of the cup; passing the cup and punch through a wall
ironing ring having a frusto conical entry surface which converges at an
angle in the range [err] to [err] to the axis of the punch to terminate In
a substantially cylindrical land of length measured at the punch axis in a
range of 0.25 mm to 1.25 mm to define with the punch a radial clearance
less than the thickness of the side wall of the cup so that the sidewall
becomes thinned and elongated. In one embodiment of the method, after
passage through the first 15  ironing ring the punch is passed through a
hollow spacer to clear the elongated cup from the ironing ring and receive
furthercoolant before passage through a second ironing ring of the
convergent angle and land length, but defining a smaller clearance between
the punch and land than that between the first land and punch, so to
further thin and elongate the sidewall of the cup. In a preferred method
the convergent angle of the or each ring is [err] to the axis of the punch.
20      Various embodiments will now be described by way of example and
with reference to the accompanying drawings in which: Fig. 1   is a
diagrammatic sectioned side view of apparatus for redrawing and wall
ironing a cup to form a can body; Fig. 2    Is a sectioned side view of a
punch and ironing ring with a cup passing through it; 25  Fig. 3    is an
enlarged fragmentary view of the ring and can sidewall of Fig. 2; and Fig.
4    is an enlarged sectioned side view of a fragment of a typical laminate
from which the cup and wall ironed can body are made. Many millions of
drawn and wall ironed cans have been made from tinplate oraluminium alloy.
In both cases the cup and whole tool pack of ironing rings are lubricated
by a flood of coolant, usually a dilute formulation 30  of a coolant In
water. The tin on tinplate is believed to act as a barrier lubricant to
prevent seizure of the cup as it is pushed by the punch through the Ironing
rings. However, the presence of apolymeric coating or film on the cup
presents a different rheological problem. Whilst some can makers use an
assembly of Ironing rings spaced apart along the line of punch travel at a
close spacing so the cup Is temporarily in two rings at once we prefer the
arrangement shown in Fig. 1 be- 35  cause the cup clears each ironing ring
before entering the next ring so the cup has time to cool between rings. In
Fig. 1 the apparatus comprises a punch 1 surrounded by a blank holding
sleeve 2, the blank holder and punch being reciprocable along
theirlongitudinal axis to cooperate with a die assembly 3 comprising a
centring ring 4, and redraw die 5, a redraw die holder 6, a first spacer 7,
a first ironing ring 8 supported in a first ring support 9, a second spacer
10, a second ironing ring 11, supported in a second ring support 12, a
third spacer 



40  13, a third ironing ring 14 supported in a third ring support 15 and a
stripper 16. When a cup 17, mounted on the punch 1 blank holder 2, is moved
towards the redraw die 5, the blank holder 2 cooperates with the face of
the redraw die 5 to restrain peripheral material of the cup as the punch 1
pushes the cup into the redraw die 5. The first spacer 7 is of a length to
ensure that the redrawn cup (not shown) clears the redraw die 5 before 45
entering the first ironing ring 8. The firstspacer has a radial passage way
18 through which a lubricant is passed to lubricate and cool the exteriorof
the redrawn cup. After passage through the first ironing ring 8, the wall
ironed cup enters the second spacer 10 where lu- bricant/coolant is applied
from a radial passage way 19 before the ironed cup enters the second
ironing ring 11. The second spacer 10 is of a length to ensure that the
wall ironed cup is clear of the first ironing ring 8 50  before it enters
the second ironing ring 11. After passage through the second ironing ring
11 furtherlubricant/coolant is applied from a radial passage way 20 in the
third spacer 13 before entering the third ironing ring 14. After passage
through the third ironing ring the punch may, if desired, act on a doming
pad (not shown) to form a bottom profile to the wall ironed can body. As
the punch proceeds to return to the start position (as shown in Fig. 1) the
free edge of the can body 55  strikes stripperfingers 16 which remove the
wall ironed can body from the punch. In order to prevent damage at the
stripper it is customary to use a punch having an annulus 21 of reduced
diameter so that the marginal edge of the rim of the wall ironed can 22 is
thicker than the rest of the ironed side wall, as can be seen in Fig. 1. 3
EP 0 402 006 B1 One object of this invention is to use the apparatus of
Fig. 1 to wall iron a cup made from a laminate of aluminium alloy and a
polymeric film. Fig. 2 shows that the ironing ring 8 Imposes on radially
inwardly directed thrust onto the side wall of the cup as the punch travel
imposes a tensile load on the wall material 23 emerging from the ring.
Friction at the interface of the ironing ring and can wall generates heat
which must be controlled 5   to prevent damage to the polymeric film. In
Fig. 3 our wall ironing ring has a converging frusto conical entry surface
24 inclined at an angle [err] in the range of  [err] to the axis of the
ring, a substantially cylindrical land, a divergentfrusto conical exit
surface which is inclined at an angle [err] to give structural support to
the ring material and rapid clearance from the side wall material. The
shallow slope of the entry portion 24, spreads the compressive load so that
the heat 10  arising during incremental ironing in the entry, and sizing in
the land can be dissipated into the ring material. The axial length of land
25 is kept short to avoid unnecessary heating of the cup material by
frictional forces. In a preferred embodiment that ring has Entry angle
[err] Land length at axis   0.635 mm 15  Exit angle          [err]
Typically the entry surface and land surface have a surface finish of 2
microinch CLA. Working with apparatus as shown in Fig. I the clearance
between the exterior surface of punch (of diameter 65 mm approx) and the
land of each ring is typically 0.241 mm of first ironing ring (26%
reduction) 20        0.178 mm at second ironing ring (26% reduction) 0.105
mm at third ironing ring (41% reduction) to reduce of starting cup sidewall
thickness .324 mm to an ironed wall thickness .105 mm. Suitable lubri-
cants/coolants include GRACE 544A cupper lubricant (20% in water) or STUART
OILS "DRAWSOL" 378M2 (6% water) or QUAKER 556 (6% in water) as are widely
used in the trade. 26     It is possible to use lubricants not normally
suitable forforming aluminium cans because the polymer coat- ing prevents
contact of aluminium on the die surface and metal fines formation. These
materials can have the advantage of low content of linoleate derivatives
and have beneficial effects on organoleptic properties of the 



containers. As an example, Quaker 556, a lubricant used
commerciallyfortinplate cans but not aluminium cans, has a very low
linoleate content but satisfactorily facilitates forming of PET coated
aluminium cans. 30     In order to dissipate the heat arising at each wall
ironing ring it is desirable that each ring is made of a material having a
high thermal conductivity. We have made useful rings from the materials
tabulated below which are dispersion strngthened materials having suitable
chemical affinity and thermal conductivity greater than [err] 35 40 45 50
55 4    EP 0 402 006 B1 MATERIAL
CONDUCTIVITY RANGE 5
[err] Tungsten carbide/ceramic diboride in nickel matrix
145 - 155 10 Tungsten Carbide in nickel 15             chromium  matrix
170  -  190 Tungsten carbide in cobalt matrix
65  -  100 25              Tungsten nickel diboride in nickel chromium
matrix                             115 - 122 These materials were suitable
for producing conventional DWI aluminum and PET coated DWI aluminium 30
cans. TABLE 2 35          MATERIAL
THERMAL CONDUCTIVITY [err] 40 Partially stabilised Zirconia
6 - 12 Alpha - Silicon nitride                               15 - 22 Whilst
a wall ironing ring made of partially stabilised Zirconia, having a thermal
conductivity of [err], was effective when wall ironing uncoated tinplate,
it was not effective when wall ironing our polyester/alumi- nium laminate
because of the affinity of Zirconia for aluminium. 50      A wall ironing
ring made of alpha silicon nitride with a thermal conductivity of [err]
induced coating marring with polyester coated aluminum 3004 but was
satisfactory in forming uncoated aluminium. 55 5    EP 0 402 006 B1 TYPICAL
CAN FORMING PARAMETERS IN THE COMPARATIVE EVALUATION Bodymaker  speed
180  - 280  cans  per minute Can wall gauge 10       - thinwall
0.0042  inches (0,107 mm) 



- thickwall                             0.0068  inches (0,173 mm) Base
aluminium                         0.0118  inches (0,300 mm) 15
Trimmed  can  height                    125       mm Can diameter
65       mm Cup  diameter                           3.50    inches (88,9
mm) 20 Bodymaker  coolant                     DRAWSOL  919  at 3% Blank
diameter                          5.50    inches (139,7 mm) 25 Fig. 4 shows
a typical laminate of aluminium sheet and polymeric film - bonded to both
major surfaces of the sheet by bonding layer. More particularly we have
found our Ironing rings suitable for ironing the sidewall of cups made from
a laminate composing layers of a polyester27 such as polyethylene
trephthalate in its amorphous state, bonded 30  by a co-polyester layer 28
to both sides of an aluminium alloy sheet 29 (e.g. Alloy 3004). The
co-polyester 28 may be a copolyester such as
isophthalate/terephthalate/ethylene glycol or alternatively
terephthalate/ethy- lene glycol/diethylene glycol; in their amorphous
state. Typically, the thickness of the polyester layer 27 is in a range of
10 to 25 microns, the copolyester layer 28 is of the order of 2 microns;
and the aluminium alloy 29 is about 300 microns thick. Taking the
highestvalues of these ranges it will be understood that a total thickness
35  of 324 microns of wall material of our drawn cup 17 is reduced by our
exemplary tool pack to a final can wall thickness of about 105 microns.
Some elastic springback of the laminate after wall ironing will give rise
to a slightly thicker final wall than the clearance at the final ring e.g.
127 mm final thickness. For further details of these preferred PET laminate
the reader is directed to ourcopending European PatentApplication published
No. 0312304. 40     It will be appreciated that the selected entry angles
of our ironing rings impose a progressive reduction in sidewall thickness
over a relatively long axial distance. This extra "thrust surface area"
permits heat exchange between the sidewall and the ring material which acts
as a heat sink. Fig. 3 shows that this gives rise to ironing rings which
have an convergent entry 24 of longeraxial length than the axial length of
the divergent exit surface 26 if the axial thickness of the ring is limited
to the same thickness as prior art ironing rings. 45      Wall ironing
rings having a compound slope of entry have been tried. In these compound
rings the fusto conical entry between [err] and [err] is preceded by a
frusto conical annulus of greater inclination to the axis, for example,
between [err] and [err]. However, these compound convex surfaces gave no
benefit in the wall ironing of cups made from our laminates of polyester
and aluminium material. 50 Claims 1. Awall ironing ring (8) for use in
cooperation with a punch (1) entered therethrough to reduce the thickness
of a sidewall of a cup (17) drawn from a laminate of a polyester film and
sheet aluminium or sheet alumi- 55      nium alloy, which ring (8)
comprises a frusto conical entry surface (24) which terminates at a land
(25) of short length, measured at a central axis perpendicular to the plane
of the ring (8) and a divergent exit surface (26) which extends from said
land (25) at an angle in the range from [err], characterised in that the
frusto conical entry surface (24) converges at an angle between [err] and
[err] to said central axis 6    EP 0 402 006 B1 TYPICAL  CAN  FORMING
PARAMETERS  IN THE COMPARATIVE EVALUATION Bodymaker  speed
180 - 280  cans  per minute Can wall gauge - thinwall
0.0042  inches (0,107 mm) 10 



- thickwall                             0.0068  inches (0,173 mm) Base
aluminium                         0.0118  inches (0,300 mm) 15
Trimmed  can  height                     125      mm Can diameter
65      mm Cup  diameter                           3.50      inches (88,9
mm) 20 Bodymaker  coolant                     DRAWSOL  919  at  3% Blank
diameter                          5.50      inches (139,7  m) 25 Fig. 4
shows a typical laminate of aluminium sheet and polymeric film - bonded to
both major surfaces of the sheet by bonding layer. More particularly we
have found our ironing rings suitable for ironing the sidewall of cups made
from a laminate composing layers of a polyester 27 such as polyethylene
terephthalate in its amorphous state, bonded 30  by a co-polyester layer 28
to both sides of an aluminium alloy sheet 29 (e.g. Alloy 3004). The
co-polyester 28 may be a copolyester such as
isophthalate/terephthalate/ethylene glycol or alternatively
terephthalate/ethy- lene glycol/diethylene glycol; in their amorphous
state. Typically, the thickness of the polyester layer 27 is in a range of
10 to 25 microns, the copolyester layer 28 is of the order of 2 microns;
and the aluminium alloy 29 is about 300 microns thick. Taking the highest
values of these ranges it will be understood that a total thickness 35  of
324 microns of wall material of our drawn cup 17 Is reduced by our
exemplary tool pack to a final can wall thickness of about 105 microns.
Some elastic springback of the laminate after wall ironing will give rise
to a slightly thicker final wall than the clearance at the final ring e.g.
127 mm final thickness. For further details of these preferred PET laminate
the reader is directed to our copending European PatentApplication
published No. 0312304. 40     It will be appreciated that the selected
entry angles of our ironing rings impose a progressive reduction in
sidewall thickness over a relatively long axial distance. This extra
"thrust surface area" permits heat exchange between the sidewall and the
ring material which acts as a heat sink. Fig. 3 shows that this gives rise
to Ironing rings which have an convergent entry 24 of longeraxial length
than the axial length of the divergent exitsurface 26 if the axial
thickness of the ring is limited to the same thickness as prior art ironing
rings. 45      Wall ironing rings having a compound slope of entry have
been tried. In these compound rings the fusto conical entry between [err]
and [err] is preceded by a frusto conical annulus of greater inclination to
the axis, for example, between [err] and [err]. However, these compound
convex surfaces gave no benefit in the wall ironing of cups made from our
laminates of polyester and aluminium material. 50 Claims 1. Awall ironing
ring (8) foruse in cooperation with a punch (1) entered therethrough to
reduce the thickness of a sidewall of a cup (17) drawn from a laminate of a
polyester film and sheet aluminium or sheet alumi- 55       nium alloy,
which ring (8) comprises a frusto conical entry surface (24) which
terminates at a land (25) of short length, measured at a central axis
perpendicular to the plane of the ring (8) and a divergent exit surface
(26) which extends from said land (25) at an angle in the range from [err]
to [err], characterised In that the frusto conical entry surface (24)
converges at an angle between [err] and [err] to said central axis 6    EP
0 402 006 B1 and the ring is made of a wear resistant material having a
thermal conductivity greater than 50 [err]. 2. A wall ironing ring
according to claim 1, comprising a first planar surface, a second planar
surface, a per- ipheral wall joining said planar surfaces, and a bore
defined bythe convergentfrusto conical entry surface 5       (24), the land
(25) of short length and the divergent exit surface (26), wherein said land
(25) of short length, measured along said axis, is in the range of 0.25 mm
to 1.25 mm. 3. Awall ironing ring (8) according to claim 1 or claim 2
wherein the entry surface (24) is inclined to the axis 



at an angle of [err]. 10  4. Awall ironing ring (8) according to any
preceding claim wherein the convergententry surface (24) is longer than the
divergent exit surface (26). 5. A wall ironing ring (8) according to claim
3 wherein the land (25) has a length measured at the axis, of 0.635 mm. 15
6. A wall ironing ring (8) according to claim 4 wherein the ring (8) is
made from a material chosen from a group consisting of Tungsten
carbide/ceramic diboride/nickel matrix Tungsten carbide In nickel chromium
matrix; and 20      Tungsten carbide In cobalt matrix. 7. Awall ironing
ring (8) according to any preceding claim when mounted in a press tool
assembly comprising a second Ironing ring (11) held apart from said ring
(8) by a hollow spacer (10). 25  8.  A method of making a hollow vessel
having an end wall spanning a tubular sidewall thinner than said end wall
said method including the steps of; providing a cup (17); mounting the cup
(17) on a punch (1) and passing the cup (17) and punch (1) through a wall
ironing ring (8) having a frusto conical entry surface (24) which
terminates In a substantially cylindrical land (25) of length measured at
the punch axis In a range of 0.25 mm to 1.25 mm to define with the punch
(1) a radial clearance less than the thickness of 30      the side wall of
the cup (17) so that the sidewall becomes thinned and elongated,
characterised in that the cup (17) is formed from a laminate of a
polyesterfilm and aluminium oraluminium alloy sheet; a coolant fluid is
applied to the exterior of the cup (17); the wall Ironing ring (8) is made
of a wear resistant material having a thermal conductivity greater than 50
[err]; and the frusto conical entry surface (24) thereof converges at an
angle in the range [err] to the axis of the punch (1). 35 9.  Amethod
according to claim 8, wherein, afterpassagethroughfirstironing ring (8),
the punch (1)is passed through a hollowspacer(10) to clear the elongated
cup from the ironing ring (8) and receive further coolant before passage
through a second ironing ring (11) of like convergent angle and land
length, but defining a smaller clearance between the punch (1) and land
(25) than that between the first land (25) and punch (1), to further thin
and elongate the sidewall of the cup (17). 10. A method according to claim
8 or claim 9 wherein the convergent angle of the or each ring (8) is [err]
to the axis of the punch (1). Patentansprilche 1. Wand-Abstreckring (8) fOr
die Verwendung Im Zusammenwirken mit elnem Stempel (1), der durch diesen
hindurchgef0hrt wird, um die Dicke elner Seitenwand eines Bechers (17) zu
verringern, der aus elnem 50     -Laminat einer Polyesterschicht und
Aluminiumblech oderAluminiumblechlegierung tie1gezogen lst, wobel der Ring
(8) sine kegelstumpfformige EintrittaflAche (24), die In elner
QuetschflIAche (25) kurzor Linge, gemessen an einer Mittelachse senkrecht
zur Ebene des Rings (8), endet, und eine divergierende Aus- trittsflache
(26) aufweist, die sich von der Quetachflache (25) unter einem Winkel im
Bereich von 50 bls 150 erstreckt, dadurch gekennzeichnet dalB die
kegelstumpffarmlge Eintbttsflgche (24) unter einem Win- 56      kel
zwischen 1 0 und 40 gegen die Miftelachse konvergiert und daB der Ring aus
elnem abriebbestandigen Material mit einer Warmeleltfghlgkeit von mehr als
50 W/mC bestsht. 2. Wand-Abstreckring nach Anspruch 1, mit elner ersten
ebenen Oberflache, elner zweiten ebenen Ober- 7    EP 0 402 006 B1
I III     1 HI 11111 III It t!II * C   L  M   S* flache, einer die ebenen
Oberflachen verbindendenden Umfangswand und einer Bohrung; welche von der
konvergierenden kegelstumpfformigen Elntrittaflache (24), der Quetschflache
(25) kurzer LAnge und der diverglerenden Austrittaflache (26) geblidet
wird, wobei die Quetschfliache (25) kurzer LAnge, gemes- 



sen langs der genannten Achse im Berebch von 0,25 mm bis 1,25 mm llegt. 5
3. Wand-Abstreckrlng (8) nach Anspruch I oder 2, bel dem die
Eintrittsflache (24) gegen die Achse unter eineom Winkel von 20 genelgt
lot. 4. Wand-Abstreckring (8) nach elnem der vorangehenden AnsprLiche, be!
dem die konvergierende Elntritts- 10      flache (24) langer let ala die
divergierende Austrittsflache (26). 5. Wand-Abstreckring (8) nach Anspruch
3, bel dem die Quetschfliche (25) elne Lange, gemessen an der Achee, von
0,635 mm aufweist. 6. Wand-Abstreckring (8) nach Anspruch 4, bel dem der
Ring (8) aus einem Material besteht, dos aus einer s5     Gruppe gewahit
ist, die besteht aus Wolframkarbid/keramisches Diborid/Nickelmatrix
Wolframkarbid In Nickel-Chrom-Matrix; und Wolframkarbid In Kobalt-Matrix.
20  7. Wand-Abstreckring (8) nach einem der vorangehenden Anspriche, wobei
derselbe in elner Prellwerk- K>           zeug-Anordnung montlert lst, mit
elnem zweiten Abstreckring (11), der im Abstand von dem Ring (8) durch
oinen hohlen Abstandshalter (10) gehalten bt. 8. Verfahren zur Herstellung
elnes hohlen GeMefise mit einer Endwand, die eine rohrformige Seitenwand 2s
0lberspannt, welche dOnnerlet alsdie Endwand, wobel dasVerfahren die
figenden Schritte aufweist: Vor- berelten eines Bechers (1 7); Anbrlngen
des Bechers (17) auf elnem Stempel (1) und Durchfuhren des Be- chers (17)
und des Stempels (1) durch eonen Wand-Abstreckring (8) mit einer
kegelstumpfformlgen Eln- tritisfliche (24), die in einer Im wesentlichen
zylindrischen Quetschflache (25) endet, deren Lange, ge- messen an der
Stmpelachse, In einem Bereich von 0,25 mm bis 1,25 mm Ilegt, so daB sie mit
dim Stem- 30      pel (1) elnen radialen Zwischenraum von weniger als der
Dicke der Seitinwand des Bechers (17) bildet und die Soitenwand dfnner und
langer wird, dadurch gekennzelchnet, dalB der Becher (17) aus einem Laminat
aus elner Polyesterschicht und Aluminium- oder Aluminlumlegierungsblech
gehbrmt wird; ein KOhimittel der Au~enselte des Bechers (17) zugefiihrt
wird; der Wand-Abstreckring (8) aus einem abbriebbestindigen Material mit
einer WArmeleltfahigkeit von mehr ala 50 W/mOC bestsht; und die ke- 35
gelstumpff~rmige Eintrittsflache (24) desselben unter elnem Winkel im
Bereich von 1 bib 40 zur Achee des Stempels (1) konverglert. 9. Verfahren
nach Anspruch 8, be! dem nach Durchflhrung durch don ersten Abstreckring
(8) der Stempel (1) durch eonen hohlen Abstandshaltbr (10) hindurchgef0hrt
wird, urn den verlangerten Becher vom Ab- 40      streckring (8)
frelzusetzen undwelteres KOhimittel vorderDurchfflhrung durch enen
zweitenAbstreckring (11) mit gleichem Konvergenzwinkel und glebcher
Quetschflachenlange aufzunehmen, wobei jedoch ein kleinererZwlschenraum
zwischen dem Stempel (1) und der Quetschfliche (25) bez0glich derjonigen
zwl- schen der ersten Quetschfliache (25) und dim Stempel (1) gebildetwird,
um die Seitonwand des Bechers (17) noch dOnner und linger zu machen. 45 10.
Verfahron nach Anspruch 8 oder9, bei dem der Konvergenzwinkel des oderJedes
Rings (8)20 beziiglich der Achee des Stempels (1) betrigt. Rovendlcatlons
1. Anneau d 6tirage (8) pour utillsation en coopiration avec un polncon (1)
Is traversant afin de reduire l epalbseurd'une parol latirale d'une
coupelle (17) emboutie dans un stratifle6 de film de polyester etfeuille
d'aluminium ou feuille d'aiilage d'aluminium, loquel anneau (8) comprend
une surface d'entree tronconi- que (24) qui aboutit A une face d'appui (25)
de courts longueur, mesuree a un axe central perpendiculaire au plan de
l'anneau (8) et une surface de sortie divergente (26) qui a'etend depuls
ladite face d'appui (25) A un angle compris entre 50 et 15, caract6rlse en
ce quo la surface d'entree tronconIque (24) conver- ge A un angle compris
entre 1 et 40 relativement audit axe central et lanneau est fait d'un
materiau re- 8    
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s* sistant A I'usure d'une conductivith thermique sup6rieure a 50 W/mC. 2.
Anneau d'etirage selon la revendication 1, comprenant une premlire surface
plane, une seconde surface plane, une parol periphdrique reliant lesdites
surfaces planes, et un al6sage d6fini par la surface d'entre 5
tronconique convergente (24), la face d'appui (25) de courte longueur et la
surface de sortie divergente (26), dans lequel ladite face d'appul (25)
decourte longueur, mesurde le long duditaxe, est comprise entre N-'
0,25 mm et 1,25 mm. 3. Anneau d'etirage (8) selon la revendication i ou 2,
dans lequel la surface d'entree (24) set inclin6e rela- 10      tivement A
l'axe A un angle de 20. 4. Anneau d'6tirage (8) solon l'une quelconque des
revendications pr6cidentes, dans lequel la surface d'en- tree convergente
(24) eat plus longue quo la surface de sortie divergente (26). 5. Anneau
d'4tirage (8) selon la revendication I ou 2, dans lequel la face d'appul
(25) a une longueur mesur6e 15     A l'axe de 0,635 mm. 6. Anneau d'etirage
(8) selon la revendication 4, dans lequel l'anneau (8) est fait d'un
materiau s6lectlonn6 parmi un groupe consistant en: Carbure de
tungstene/diborure de ciramique/matrice de nickel 20      Carbure de
tungstene dans une matrice de nickel-chrome; et Carbure de tungstene dans
une matrice de cobalt. 7. Anneau d'tirage (8) selon l'une quelconque des
revendications precedentea, comprenant, une fois mont6 dans un outil de
presse, un second anneau d'6tirage (11) espac6 dudit anneau (8) par une
plece d'6car- 25      tement creuse (10). 8.  Proc6d6 de fabrication d'un
recipient creux comportant une parol d'extr6mlt6 rejoignant une paroi
latirale tubulaire plus mince que ladite paroi d'extrmit6, ledit proced6
comprenant les phases consistant a: dis- poser d'une coupelle (17); monter
la coupelle (17) sur un polncon (1) et passer la coupelle (17) et le poin-
30      con (1) a travers un anneau d'6tirage (8) comportant une surface
d'entr6e tronconlque (24) qul aboutit A une face d'appul sensiblement
cylindrique (25) d'une longueur mesuree A l'axe du poingon comprise entre
0,25 mm et 1,25 mm pourdefiniravecle poingon (1) unjou radial Inf6rieura
l'epalsseurde la parol laterale de la coupelle (17) de maniere que la parol
laterale s'amincisse et s'allonge, caracterise en ce quo la cou- pelle (17)
estform6e A partir d'un stratifi6 de film de polyester etfeullle
d'aluminium ou d'alliage d'alumi- 35      nium; un fluide refrigerant eat
appliqu6 sur 'ext6rleur de la coupelle (17); I'anneau d'6tirage (8) est
fait d'un materlau risistant A l'usure d'une conductivite thermique
superieure A 50 W/mC; et la surface d'en- tr6e tronconique (24) de l'anneau
converge A un angle compris entre 1l et 40 relativement A l'axe du poin-
gon (1). *.    40  9. Procede solon la revendlcation 8, dans lequel, apres
avoirtraverse le premieranneau d'etirage (8), le poin- gon (1) traverse une
piece d'ecartement creuse (10) pour degager la coupelle allongee de
l'anneau d'eti- rage (8) et recevoir encore du r6frigerant avant de passer
A travers un second anneau d'etirage (11) de meme angle convergent et
longueur de face d'appul, mals d6finissant un plus petit jeu entre le
polncon (1) etlaface d'appui (25)qu'entre la premiereface d'appul (25) etle
poingon (1), afin d'aminciretd'allonger 45      davantage la parol laterale
de la coupelle (17). 10. Procede solon la revendication 8 ou 9, dans lequel
l'angle convergent de I'anneau ou de chaque anneau (8) est de 2
relativement A l'axe du poingon (1). 50 55 0    


