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(54) CONTAINER MANUFACTURING METHOD AND CONTAINER MANUFACTURING DEVICE

(567)  The presentinvention addresses the problem of
providing a method for manufacturing a container and an
apparatus for manufacturing a container, by which it is
possible to easily manufacture a container including a
body portion with a shape that expands outward toward
an upper face side. A method for manufacturing a con-
tainer (100) is a method for manufacturing a container
made of metal, including a bottom portion (120) and a
body portion (110), being open on an upper face side,
and having a shape in which the body portion expands
outward toward the upper face side. The methodincludes
a stretch forming step of expanding a diameter of a
stepped cup body (200) made of metal and having a

small-diameter cylindrical portion (260) having a bot-
tomed cylindrical shape and a large-diameter cylindrical
portion (280) with an opening on an upper face side and
contiguous to an upper end of the small-diameter cylin-
drical portion via a step portion (270) by operating a di-
ameterexpanding punch (300) having atapered pressing
portion (340) that is smaller in diameter than an inner
diameter of the large-diameter cylindrical portion and
larger in diameter than an inner diameter of the small-di-
ameter cylindrical portion of the stepped cup body along
a cylindrical axis direction from an opening side of the
large-diameter cylindrical portion, in which the stretch
forming step is performed at least once.
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Description
Technical Field

[0001] The present invention relates to a method for
manufacturing a container made of metal, open on an
upper face side, and including a bottom portion and a
body portion and to an apparatus for manufacturing a
container.

Background Art

[0002] Inrecentyears, in order to conserve resources,
reduce waste, and the like, there has been a growing
demand for a lightweight, inexpensive, and easily recy-
clable container that can be used as an alternative to a
container made of paper, plastic, or the like.

[0003] Itis conceivable to adapt a well-known contain-
er made of metal and open on an upper face side, which
is used as tableware or as a container for filling bever-
ages, food, or the like (refer to Patent Document 1, etc.).
[0004] As known containers open on an upper face
side, containers made of metal that are washed and used
many times, such as those used for tableware, are well
known. However, because of the need to increase dura-
bility in consideration of long-term use, a certain plate
thickness is necessary to increase strength, resulting in
higher material costs and molding costs and a heavier
weight, thus making the container a highly problematic
alternative to containers made of paper, plastic, or the
like.

[0005] In recent years, the recycling capabilities for
metal can containers have improved, and using metal
containers made of thin materials, such as the one in
Patent Document 1, can now reduce material costs and
molding costs and has a lighter weight, while saving re-
sources and reducing waste, even if used only once as
tableware.

[0006] Nevertheless, there is a problem in that a con-
tainer made of metal and having an open upper face side
is not suitable in shape or structure for being stored and
transported while empty and being used by a user while
open.

[0007] Further, the growing global awareness of the
need to prevent environmental pollution, such as the on-
going pollution of the oceans caused by plastics, has led
to a demand for containers made of a material that can
be easily recovered for recycling.

[0008] On the other hand, manufacturing a container
made of metal and open on an upper face side requires
a technique for forming a body portion into a tapered
shape as disclosed in Patent Document 2 and the like.
However, the conventional method for manufacturing
beverage cans is to form a tapered shape only in a partial
range in a height direction of the body portion, such as
a neck and chime, and no method has been established
to form a smooth tapered shape over a wide height range
of approximately from 70% to 90% of the body portion of
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the container.
Citation List
Patent Literature
[0009]

Patent Document 1: JP 2003-128060 A
Patent Document 2: JP 2006-224113 A

Summary of Invention
Technical Problem

[0010] An objectof the presentinvention is to solve the
problems described above, and to provide a method for
manufacturing a container and an apparatus for manu-
facturing a container, by which itis possible to easily man-
ufacture a container having a body portion with a shape
that expands outward toward an upper face side of the
body portion.

Solution to Problem

[0011] A method for manufacturing a container accord-
ingto the presentinventionis a method for manufacturing
a container made of metal, including a bottom portion
and a body portion, being open on an upper face side,
and having a shape in which the body portion expands
outward toward the upper face side. The problem is
solved by including a stretch forming step of expanding
a diameter of a stepped cup body made of metal and
having a small-diameter cylindrical portion having a bot-
tomed cylindrical shape and a large-diameter cylindrical
portion with an opening on an upper face side and con-
tiguous to an upper end of the small-diameter cylindrical
portion via a step portion by operating a diameter ex-
panding punch having a tapered pressing portion that is
smaller in diameter than an inner diameter of the large-
diameter cylindrical portion and larger in diameter than
aninner diameter of the small-diameter cylindrical portion
of the stepped cup body along a cylindrical axis direction
from an opening side of the large-diameter cylindrical
portion, and performing the stretch forming step at least
once.

[0012] An apparatus for manufacturing a container ac-
cording to the present invention is an apparatus for man-
ufacturing a container made of metal, including a bottom
portion and a body portion, being open on an upper face
side, and having a shape in which the body portion ex-
pands outward toward the upper face side. The appara-
tus includes atleast one stretch forming die, each stretch
forming die including a diameter expanding punch having
a tapered pressing portion that is configured to expand
a diameter of a stepped cup body made of metal and
having a small-diameter cylindrical portion having a bot-
tomed cylindrical shape and a large-diameter cylindrical



3 EP 4 223 430 A1 4

portion with an opening on an upper face side and con-
tiguous to an upper end of the small-diameter cylindrical
portion via a step portion by pressing along a cylindrical
axis direction from an opening side of the large-diameter
cylindrical portion and that is smaller in diameter than an
inner diameter of the large-diameter cylindrical portion
and largerindiameterthan aninner diameter of the small-
diameter cylindrical portion of the stepped cup body.

Advantageous Effects of Invention

[0013] According to the method for manufacturing a
container according to claim 1 and the apparatus for man-
ufacturing a container according to claim 11, by perform-
ing the stretch forming step of expanding the diameter
of the stepped cup body made of metal and having the
bottomed cylindrical shape at least once, the diameter
of the stepped cup body can be expanded without caus-
ing damage to the cup body, such as wrinkles or cracks.
Thus, even when a wide height range of the body portion
of the container is tapered, it is possible to easily manu-
facture a container with a desired smooth tapered body
portion that expands outward toward the upper face side
and is made of metal and easily recycled. In addition,
since it is not necessary to operate the diameter expand-
ing punch with a long stroke, the manufacturing facility
can be downsized, and the manufacturing process can
be sped up.

[0014] According to the method for manufacturing a
container according to claim 2 and the apparatus for man-
ufacturing a container according to claim 12, by repeating
the stretch forming step a plurality of times, the body por-
tion of the container can be reliably formed into the ta-
pered shape over the wide height range. By repeating
the stretch forming step from 2 to 10 times, the body
portion of the container can be more reliably formed into
the tapered shape over the wide height range.

[0015] According to the method for manufacturing a
container according to claim 4 and the apparatus for man-
ufacturing a container according to claim 14, since an
angle of the step portion of the stepped cup body to a
plane perpendicular to an axial direction of the stepped
cup body (horizontal plane) is from 0° to 60°, the stepped
cup body can be easily formed into the tapered shape
over the wide height range while suppressing the occur-
rence of wrinkles or the like.

[0016] According to the method for manufacturing a
container according to claim 5 and the apparatus for man-
ufacturing a container according to claim 15, a diameter
of a tapered pressing portion of a diameter expanding
punch used in a stretch forming step performed earlier
and adiameter of atapered pressing portion of adiameter
expanding punch used in a stretch forming step per-
formed subsequently are different from each other, so
that the body portion of the container can be reliably
formed into a tapered shape over a wide height range.
[0017] According to the method for manufacturing a
container according to claim 6, by forming the body por-
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tion so that a line connecting an outer peripheral face at
10% height and an outer peripheral face at 90% height
from a lowermost portion expands outward at an angle
of from 2° to 15°, preferably from 3° to 10° (body taper
angle) when a total height of the container is 100%, the
container can be manufactured with a shape that has
high strength, is easy to stack, and is easy for a user to
hold, while suppressing toppling when the center of grav-
ity is raised by containing beverages or the like. Contain-
ers formed with the body taper angle of more than 15°
increase the distance between adjacent containers when
arranged in upright postures, resulting in inefficient stor-
age. On the other hand, containers formed with the body
taper angle of less than 2° are difficult to separate when
stacked containers are separated because the stacked
containers stick to each other or the like.

[0018] Further, according to the container manufac-
tured in this way, when the two containers are stacked,
a projecting portion of the container placed above pro-
jecting from the container placed below has a height of
20 mm or less from an upper end of the container placed
below, so that the height of a plurality of stacked contain-
ers can be reduced.

[0019] Furthermore, when transporting and transfer-
ring containers to a facility for filling beverages, food, or
the like, a lid attachment facility, or the like, the containers
can be transported and transferred in a stacked state,
thereby improving efficiency in cans manufacturing, or
the like by filling beverages, food, or the like, and then
sealing the filled cans.

[0020] According to the configuration described in
claim 7, by making the thickness of the bottom portion
0.20 mm or greater, the center of gravity can be lowered.
Thus, the containers can be manufactured with good self-
standing stability.

[0021] Further, the thickness of the bottom portion is
0.35 mm or less, and the thickness of the body portion
is from 0.10 to 0.22 mm in a height range of 50 = 10%
when the total height of the container is 100%. This
makes it possible to reduce the material costs and the
forming costs and lighten the weight, and obtain a con-
tainer that is formed into a shape in which a line connect-
ing an outer peripheral face at 10% height and an outer
peripheral face at 90% height from the lowermost portion
expands upward and outward at an angle of from 3° to
10° when the total height of the container is 100% (a
more suitable shape).

[0022] According to the configuration described in
claim 8, by setting a ratio of the projecting portion to a
height of the container to be from 4% to 15%, the volume
can be reduced while ensuring ease of separation by
preventing the containers from sticking or the like when
a plurality of containers are stacked, thereby improving
efficiency when storing and transporting empty contain-
ers. The ratio of the above-described projecting portion
to the height of the container is preferably 5% to 9%.
[0023] According to the configuration described in
claim 10, by making the body portion have a contact por-
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tion that prevents the body portion from coming into close
contact with another container by reducing the contact
area with the other container, it is possible to obtain con-
tainers in which the body portions are reliably prevented
from coming into close contact with each other when a
plurality of containers are stacked, and that are further
improved in ease of separation because the portions oth-
er than the contact portion are non-contact and circula-
tion of air between the containers can be ensured when
individually separating the stacked plurality of containers.

Brief Description of Drawings
[0024]

FIG. 1 is a side view of a container manufactured by
a method for manufacturing a container according
to an embodiment of the present invention.

FIG. 2A is a side view of a stepped cup body used
in a method for manufacturing a container of the
present invention.

FIG. 2B is a side view of another stepped cup body
used in the method for manufacturing a container of
the present invention.

FIG. 3A is a schematic diagram for describing a
method for manufacturing a container according to
the embodiment of the present invention.

FIG. 3B is a schematic diagram for describing the
method for manufacturing the container illustrated in
FIG. 3A according to the embodiment.

FIG. 3C is a schematic diagram for describing the
method for manufacturing the container illustrated in
FIG. 3A according to the embodiment.

FIG. 4 is a side view of two containers, one being
illustrated in FIG. 1, stacked on top of each other.
FIG. 5 is a partially enlarged cross-sectional view of
the two containers stacked on top of each other il-
lustrated in FIG. 4.

FIG. 6A is a schematic diagram for describing a
method for manufacturing a container according to
another embodiment of the present invention.

FIG. 6B is a schematic diagram for describing the
method for manufacturing the container illustrated in
FIG. 6A according to the other embodiment.

FIG. 6C is a schematic diagram for describing the
method for manufacturing the container illustrated in
FIG. 6A according to the other embodiment.

Description of Embodiments

[0025] A container manufactured by a method for man-
ufacturing a container according to the present invention
will be described below.

[0026] As illustrated in FIG. 1, the container manufac-
tured by the method for manufacturing a container ac-
cording to the present invention is a container 100 that
includes a bottom portion 120 and a body portion 110, is
made of metal, has an upper opening 101 open on an
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upper face side, and can be replaced in shape with a
well-known paper cup or plastic cup.

[0027] The body portion 110 of the container 100 has
a tapered portion 111 having an inverted truncated cone
shape (tapered shape) that expands outward toward an
upper side (upper opening 101 side), an upper side por-
tion 113 that is continuous between the tapered portion
111 and the upper opening 101, and a lower side portion
114 that is continuous between the tapered portion 111
and the bottom portion 120. The tapered portion 111 of
the body portion 110 has, for example, a linear and uni-
form tapered shape in a cross-sectional view, and an
angle 6 thereof is 5°.

[0028] Further, the upper side portion 113 and the low-
er side portion 114 do not expand outward and have an
approximately cylindrical shape.

[0029] The tapered portion 111 of the container 100 is
formed with a uniform outward expanding angle from
10% height to 90% height from a horizontal plane with a
total height of the container being 100%, for example,
when the container 100 is placed on the horizontal plane
with the bottom portion 120 facing downward, so the out-
ward expanding angle of a line connecting an outer pe-
ripheral face at the 10% height and an outer peripheral
face at the 90% height from the lowermost portion (body
taper angle), with a total height of the container being
100% is approximately 5°, which is substantially the
same as 0.

[0030] In the present embodiment, the bottom portion
120 is formed into a similar shape to that of well-known
two-piece beverage cans.

[0031] A fringe of the upper opening 101, that is, the
upper end portion of the body portion 110 is formed into
a shape in which a sharp edge thereof does not come
into direct contact with a mouth, for example, a curled
shape, for use as a cup.

[0032] Anembodiment (first embodiment) of the meth-
od for manufacturing a container according to the present
invention will be described below.

[0033] The container 100 includes a stepped cup body
forming step of forming a metal sheet (blank) into a
stepped shape having a bottom and two cylindrical por-
tions with a large diameter and a small diameter to obtain
a stepped cup body 200, and a stretch forming step of
forming a tapered portion 111 that expands outward to-
ward an upper opening 101 side by stretching the small-
diameter cylindrical portion of the obtained stepped cup
body 200 so that the diameter expands toward an open
end portion 201 side. After the stretch forming step, a
curl forming step of curling an upper end portion of the
body portion 110 into a round shape is performed. Note
that the curl forming step may be performed before the
stretch forming step orin the middle of a plurality of stretch
forming steps.

[0034] The stepped cup body 200 has two cylindrical
portions 260 and 280, one with a small diameter and the
other with a large diameter, connected by a step portion
270, as illustrated in FIG. 2A. The small-diameter cylin-
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drical portion 260 has a bottomed cylindrical shape, and
the large-diameter cylindrical portion 280 is contiguous
to an upper end of the small-diameter cylindrical portion
260 via the step portion 270 and is open on an upper
face side.

[0035] An inner diameter of the small-diameter cylin-
drical portion 260 is equal to the minimum inner diameter
of the tapered portion 111 of the body portion 110 of the
container 100 desired. An inner diameter of the large-
diameter cylindrical portion 280 is equal to the maximum
inner diameter of the tapered portion 111 of the body
portion 110 of the container 100 desired.

[0036] Heights ofthe small-diametercylindrical portion
260 and the large-diameter cylindrical portion 280 in a
direction of a cylindrical axis X may be the same as or
different from each other.

[0037] The step portion 270 is provided over the entire
circumference of the stepped cup body 200 and has a
step face 271 with an angle of approximately 0° to a hor-
izontal plane perpendicular to the direction of the cylin-
drical axis X (i.e., parallel to the horizontal plane).
[0038] Thesteppedcupbodymay have, asastepface,
an inclined face with an angle a of more than 0° and 60°
or less to the horizontal plane perpendicular to the direc-
tion of the cylindrical axis X. Specifically, as illustrated in
FIG. 2B, a stepped cup body 400 has three cylindrical
portions 440, 460, and 480 of a small diameter, medium
diameter, and large diameter, respectively, connected
by two step portions 450 and 470 spaced in a height
direction. The smallest diameter cylindrical portion 440
has a bottomed cylindrical shape, and the medium-diam-
eter cylindrical portion 460 is contiguous to an upper end
of the small-diameter cylindrical portion 440 via the step
portion 450, and the large-diameter cylindrical portion
480 is contiguous to an upper end of the medium-diam-
eter cylindrical portion 460 via the step portion 470 and
is open on an upper face side. Then, both step faces 451
and 471 of the two steps 450 and 470, respectively, are
inclined faces inclined at an angle o radially inward and
downward in the direction of the cylindrical axis X. An
inner diameter of the small-diameter cylindrical portion
440is equal tothe minimum inner diameter of the tapered
portion 111 of the body portion 110 of the container 100
desired. Aninner diameter of the large-diameter cylindri-
cal portion 480 is equal to the maximum inner diameter
of the tapered portion 111 of the body portion 110 of the
container 100 desired.

[0039] The number of step portions of the stepped cup
body 200 may be one as in the example in FIG. 2A (step
portion 270), or two or more as in the example in FIG.
2B (step portions 450 and 470).

[0040] Further, a height position at which the step por-
tion 270 (step portions 450 and 470) is formed is not
limited to the position illustrated in FIG. 2A or 2B and can
be determined as appropriate.

[0041] Inthepresentinvention, the stretch forming step
is performed at least once, and may be repeated a plu-
rality of times.
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[0042] When the stretch forming step is performed a
plurality of times, the number of repetitions of the stretch
forming step varies depending on the size of the container
100 desired, the body taper angle, and the thickness of
the sheet metal from which the stepped cup body 200 is
formed, and is preferably from 2 to 10 times, more pref-
erably from 2 to 5 times, still more preferably from 2 to 4
times, and particularly preferably 3 times.

[0043] When the number of repetitions of the stretch
forming step is excessive, an increase in the number of
steps may increase the manufacturing load and manu-
facturing costs, and a large influence of forming heat may
cause non-negligible variations in finished dimensions,
resulting in low yields and low productivity. On the other
hand, when the number of repetitions of the stretch form-
ing step is not sufficient, manufacturing a container 100
having a large size or a large body taper angle requires
a large stretch ratio in one stretch forming step, which
may cause damage such as breakage in the body portion
110.

[0044] In the stretch forming step, a manufacturing ap-
paratus is used that includes a forming die including a
diameter expanding punch 300 having a tapered press-
ing portion 340 with a diameter larger than the inner di-
ameter of the small-diameter cylindrical portion 260 and
an outer holding tool (not illustrated) having an inner face
shape that matches an outer peripheral face (tapered
face 341) of the tapered pressing portion 340 of the di-
ameter expanding punch 300 with a peripheral wall 261
of the small-diameter cylindrical portion 260 interposed
therebetween.

[0045] The diameter expanding punch 300 has, for ex-
ample, a cylindrical portion 350 having a right circular
cylindrical shape that is contiguous to an upper portion
of the tapered pressing portion 340. The outer peripheral
face of the tapered pressing portion 340 is the tapered
face 341 with the same taper angle over the entire cir-
cumference that serves as a working face for diameter
expansion. The taper angle of the tapered face 341 is
set to match the desired body taper angle of the tapered
portion 111 of the container 100, which is 5° in this em-
bodiment. The tapered face 341 may be convex or con-
cave so as to match the body taper angle of the tapered
portion 111 of the container 100 desired.

[0046] The maximum outer diameter of the diameter
expanding punch 300 is smaller than the inner diameter
of the large-diameter cylindrical portion 280. Specifically,
the diameter expanding punch 300 has an outer contour
shape such that the diameter expanding punch 300 can
be loosely inserted into the large-diameter cylindrical por-
tion 280, that is, a slight gap exists between the inner
face of the large-diameter cylindrical portion 280 and the
outer peripheral face of the cylindrical portion 350 of the
diameter expanding punch 300.

[0047] The diameter expanding punch 300 can be re-
ciprocated with a predetermined stroke length by a drive
mechanism (not illustrated).

[0048] The apparatus for manufacturing a container
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according to the present invention includes a plurality of
stretch forming dies with the diameter expanding punch-
es 300 having the tapered pressing portions 340 with
different outer diameters from each other. In the individ-
ual stretch forming steps according to the method for
manufacturing a container of the first embodiment, the
diameter expanding punches 300 having the tapered
pressing portions 340 with different outer diameters from
each other are used. When the maximum outer diame-
ters of the tapered pressing portions 340 of the diameter
expanding punches 300 used for the first, second, ..., nth
stretch forming steps are d1, d2, ..., dn, respectively, d1
>d2>..>dn.

[0049] The taper angles of the tapered faces 341 of
the tapered pressing portions 340 of the diameter ex-
panding punches 300 used in the individual stretch form-
ing steps are substantially the same.

[0050] The minimum outer diameter of the tapered
pressing portion 340 of the diameter expanding punch
300 used in the (n-1)th stretch forming step is smaller
than the maximum outer diameter of the tapered pressing
portion 340 of the diameter expanding punch 300 used
in the nth stretch forming step following the (n-1)th stretch
forming step.

[0051] The lengths of the tapered pressing portions
340 of the diameter expanding punches 300 used in the
individual stretch forming steps (axial lengths of the ta-
pered pressing portions 340) are substantially the same,
and a specific length is determined by the height of the
tapered portion 111 in the body portion 110 of the con-
tainer 100 desired and the number of repetitions of the
stretch forming step.

[0052] The taper angles and the axial lengths of the
tapered faces 341 of the tapered pressing portions 340
in the individual diameter expanding punches 300 are
not limited to the same dimensions and need only be set
to dimensions suitable for the specific cup shape of the
container 100 desired, respectively. For example, the ta-
pered face 341 may be curved. The minimum outer di-
ameters and the maximum outer diameters of the tapered
pressing portions 340 of the individual diameter expand-
ing punches 300 also need only be set to dimensions
suitable for the specific cup shape of the container 100
desired, respectively.

[0053] In the stretch forming step according to the
method for manufacturing a container of the first embod-
iment, as illustrated in FIG. 3A, the stepped cup body
200is first placed on a base 370 with an open end portion
201 side facing the base 370 side, then the diameter
expanding punch 300 is coaxially placed in such a pos-
ture that the tapered face 341 narrows toward the open
end portion 201 of the stepped cup body 200 (inverted
truncated cone shape). Subsequently, as illustrated in
FIG. 3B, the diameter expanding punch 300 is relatively
moved along the direction of the cylindrical axis X from
the side of the open end portion 201 of the stepped cup
body 200 to a predetermined position (moved downward
in FIG. 3B) with the outer holding tool (not illustrated)
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arranged outside the stepped cup body 200. When the
diameter expanding punch 300 is moved, the tapered
face 341 of the tapered pressing portion 340 begins to
come into contact with a corner portion 272 of the step
portion 270, and the step portion 270 and part of the
peripheralwall 261 are expanded in aninverted truncated
cone shape, and the step portion 270 disappears. Then,
when an upper end of the tapered pressing portion 340
of the diameter expanding punch 300 is moved to a level
position to be the upper end of the tapered portion 111,
the movement of the diameter expanding punch 300 is
stopped, and as illustrated in FIG. 3C, a new bent portion
262 is formed in the small-diameter cylindrical portion
260 at a position corresponding to a lower end of the
moved tapered pressing portion 340, and a tapered cy-
lindrical portion 251 having a tapered shape correspond-
ing to the tapered face 341 of the tapered pressing portion
340 of the diameter expanding punch 300 and the outer
holding tool is formed. Further, a part of the stepped cup
body 200 that was in contact with the cylindrical portion
350 of the diameter expanding punch 300 on the open
end portion 201 side, or a part of the stepped cup body
200 that was not in contact with the diameter expanding
punch 300, becomes the upper side portion 113 of the
container 100.

[0054] In the subsequent stretch forming step, by per-
forming the similar operation using a diameter expanding
punch having a tapered pressing portion with a smaller
diameter, a new tapered cylindrical portion is formed in
a state in which the bent portion 262 formed in the pre-
ceding stretch forming step is expanded to overlap or to
be adjacent to the tapered cylindrical portion 251 formed
in the preceding stretch forming step on the bottom por-
tion 220 side so as to be smoothly connected to each
other in a tapered shape.

[0055] A lower part of the small-diameter cylindrical
portion 260 of the stepped cup body 200 that remains
unprocessed due to non-contact with the diameter ex-
panding punch 300 in the final stretch forming step be-
comes the lower side portion 114 of the container 100.
[0056] By repeating the above-described stretch form-
ing step, a plurality of tapered cylindrical portions 251 are
smoothly connected to form the tapered portion 111,
thereby obtaining the container 100 with the body portion
110 having the tapered portion 111 formed with a uniform
outward expanding angle.

[0057] The stretch ratio in the stretch forming step var-
ies depending on the body taper angle of the tapered
portion 111 of the container 100 to be manufactured, and
is preferably from 2% to 15%, more preferably from 3%
to 7%, and 5% in this embodiment at a height position
corresponding to the top part of the tapered portion 111.
At a height position corresponding to just below the step
portion 270 of the stepped cup body 200 (the top part of
the small-diameter cylindrical portion 260), the stretch
ratio in the stretch forming step is, preferably from 1% to
10%, more preferably from 2% to 5%, and 3% in this
embodiment.
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[0058] The stretch ratio at the height position corre-
sponding to the top part of the tapered portion 111 is
defined by (A1-L1)/L1 X 100(%) (Expression (1)), where
L1 is a diameter at the height position to be the top part
of the tapered portion 111 in the stepped cup body 200
prior to the first stretch forming step (can to be proc-
essed), and A1 is a diameter at the top part of tapered
portion 111 of the container 100 after the last (nth) stretch
forming step (maximum diameter of the tapered portion
111). The stretch ratio at the height position correspond-
ing to just below the step portion 270 of the stepped cup
body 200 is defined by (A2 - L2)/L2 x 100(%) (Expression
(2)), where L2 is a diameter at the top part of the small-
diameter cylindrical portion 260 in the stepped cup body
200 prior to the first stretch forming step (can to be proc-
essed), and A2 is a diameter at the height position of the
container 100, which was the top part of the small-diam-
eter cylindrical portion 260, after the last (nth) stretch
forming step.

[0059] Itis preferable that the stretch ratio in the stretch
forming step be in a range of 2% to 7% at any height
position of the stepped cup body 200.

[0060] The smaller the stretch ratio, the smaller the
degree of plastic deformation, and thus the tapered por-
tion 111 having a desired tapered shape can be obtained
without damage. When the stretch ratio is excessive,
there is arisk that the stress applied to the metal material
due to processing will exceed the limit of plastic defor-
mation and break the tapered portion 111 of the container
100.

[0061] As a sheet metal, similar to well-known two-
piece beverage cans made of an aluminum alloy, a sheet
metal of an aluminum alloy having a thickness of from
0.20 mm to 0.35 mm laminated with polyethylene tereph-
thalate (PET) films having a thickness of approximately
0.01 mm on both sides is used.

[0062] By using such a sheet metal, after forming the
container, the thickness of the bottom portion in which
the thickness of the material is substantially maintained
is from 0.20 mm to 0.35 mm, and the thickness of the
body portion 110 in the height range of 50 = 10%, when
the total height of the container is 100%, has a thickness
of from 0.10 to 0.22 mm.

[0063] When the containers 100 according to the
present invention are stacked as illustrated in FIGS. 4
and 5, at least one of the following areas (1) and (2) over-
laps in contact: (1) a vicinity of an upper end of the outer
face of the tapered portion 111 of the container 100
placed above and a vicinity of an upper end of the inner
face of the upper side portion 113 of a container 100u
placed below, and (2) a vicinity of a lower end of the outer
face of the lower side portion 114 of the container 100
placed above and a vicinity of a lower end of the inner
face of the tapered portion 111 of the container 100u
placed below, and the outer face of the tapered portion
111 of the container 100 placed above and the inner face
of the tapered portion 111 of the container 100u placed
below do not come into close contact with each other by
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face.

[0064] On an upper end side of the container 100
above, a projecting portion 112 projects from an upper
end of the container 100u below, and a projecting height
T of the projecting portion 112 is determined by a height
of the upper side portion 113, a height of the lower side
portion 114, a shape of the bottom portion 120, and the
like.

[0065] In the example in FIG. 4, the projecting height
T is 8.0 mm, and the ratio of the height T of the projecting
portion to a height H of the container 100 is 7.1%.
[0066] Note that the upper side portion 113 and the
lower side portion 114 may be formed so as to expand
outward at angles different from the angle of the tapered
portion 111, or only one of them may be provided, or
neither may be provided.

[0067] Further, the upper side portion 113 and the low-
er side portion 114 may be tapered oppositely to the ta-
pered portion 111 so as to narrow inward.

[0068] In a case in which the upper side portion 113
and the lower side portion 114 do not exist, or are ex-
tremely small so that when stacked, the outer face of the
bottom portion 120 of the container 100 placed above
and the inner face of the bottom portion 120 of the con-
tainer 100u placed below can be in close contact, a bead,
which is an independent contact portion that projects to
an inner face side of the body portion 110 and comes
into contact with an outer face of the container stacked
above, may be provided, thereby preventing the outer
face of the body portion 110 of the container 100 placed
above and the inner face of the body portion 110 of the
container 100u placed below from coming into close con-
tact with each other.

[0069] The bead may be of any shape, direction, quan-
tity, and location, may project to the inner face side, may
project to the outer face side, or a mixture of the inner
and outer faces may exist.

[0070] Further, aslongas a projecting portion functions
as a contact portion, the projecting portion may be a point
or a face projecting from the tapered portion 111 rather
than the bead shape.

[0071] Further, the container 100 may be used as a
can filled with a beverage or the like and subsequently
provided with a lid member.

[0072] The lid member may be any stay-on-tab lid
made of metal, a sheet made of a layered body, a screw
lid, or the like.

[0073] Inacase in which the lid member is wound and
tightened on the upper end of the body portion as a stay-
on-tab lid, the upper end of the body portion of the con-
tainer need only be subjected to trimming for the winding
and tightening and subsequently subjected to flanging
that forms a face portion.

[0074] In a case in which the lid member is bonded by
heat or other means to the upper end of the body portion
as a sheet composed of a layered body, the upper end
of the body portion of the container may be imparted with
ashape thatincludes a face portion to ensure the bonding
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area. Examples of the sheet composed of a layered body
include aluminum foil, paper, a resin film, and a laminate
material obtained by layering two or more of these, and
a thermal adhesive layer (heat-sealed layer) may be fur-
ther layered. As the thermal adhesive layer, a layer com-
posed of an adhesive such as a known sealant film, a
lacquer type adhesive, an easy peel adhesive, or a hot
melt adhesive can be employed.

[0075] In acasein which the lid member is screw-fixed
to the upper end of the body portion as a screw lid, the
projecting portion 112 of the upper side portion 113 or
the like of the upper end of the body portion of the con-
tainer may include screw threads, or a lid member with
a spoutincluding separate screw threads may be wound
and tightened around the upper end of the body portion
of the container to screw-fix the screw lid.

[0076] By matching the projecting portion 112 to the
attachment form of the lid member, it is possible to im-
prove efficiency when storing and transporting the con-
tainer portion regardless of the type of lid member.
[0077] The method for manufacturing a container and
the apparatus for manufacturing a container according
to the first embodiment of the present invention have
been described in detail above, but the present invention
is not limited to the embodiment described above, and
various changes can be made within the scope of the
present invention described in the claims.

[0078] For example, in the method for manufacturing
a container according to the present invention, not only
the container in which the tapered portion of the body
portion is formed into the shape that expands outward at
the body taper angle of from 2° to 15° at any location,
but also following containers can be manufactured: a
container partially having a portion outside the range of
from 2° to 15° similar to the upper side portion and the
lower side portion in the present embodiment, a curved
container in which the outward expanding angle of the
body portion gradually changes in a cross-sectional view,
and a container having a plurality of stepped portions on
the body portion, and a container having a body portion
with a combination of linear expanding, curved expand-
ing, stepped portions, and the like.

[0079] Forexample, itis notlimited to forming the body
portion 110 by dividing the body portion 110 in the height
direction in the individual stretch forming steps as in the
firstembodiment, but the body portion 110 may be formed
to gradually expand in the lateral direction in the individual
stretch forming steps by dividing the desired final body
taper angle. A method for manufacturing a container ac-
cording to a second embodiment will be described below.
[0080] In individual stretch forming steps according to
the method for manufacturing a container of the second
embodiment, diameter expanding punches are used that
include tapered pressing portions having inverted trun-
cated cone shapes that have lengths (axial lengths of the
tapered pressing portions) equivalent to a height of the
tapered portion 111 of the body portion 110 of the con-
tainer 100 desired, and that have tapered faces with dif-
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ferent taper angles from each other, and that have dif-
ferent outer diameters from each other. When the taper
angles of the diameter expanding punches used for the
first, second, ..., nth stretch forming steps are 61, 62, ...,
on, respectively, 61 <62 < ... < 0n is satisfied. When the
maximum outer diameters of the tapered pressing por-
tions of the diameter expanding punches used for the
first, second, ..., nth stretch forming steps are d1, d2, ...,
dn, respectively, d1 <d2 < ... <dn is satisfied.

[0081] An angle difference between the taper angle
0(n-1) of the diameter expanding punch used in the (n-
1) stretch forming step and the taper angle 6n of the di-
ameter expanding punch used in the subsequent nth
stretch forming step is, for example, approximately 2.5°.
In the method for manufacturing a container according
to the second embodiment, the taper angle of the diam-
eter expanding punch used in the first stretch forming
step is 2.5°, and the taper angle of the diameter expand-
ing punch used in the second (last) stretch forming step
is 5°.

[0082] In the stretch forming step according to the
method for manufacturing a container of the second em-
bodiment, as illustrated in FIG. 6A, first, a stepped cup
body 500 having one step portion 570 with an inclined
step face 571 is placed on a base (not illustrated) with
an open end portion 501 side facing the base 370 side,
then the diameter expanding punch (not illustrated) is
coaxially placed in such a posture that the tapered face
narrows toward the open end portion 501 of the stepped
cup body 500 (inverted truncated cone shape). Then, the
diameter expanding punch is relatively moved along the
direction of the cylindrical axis X from the open end por-
tion 501 side of the stepped cup body 500 (moved down-
ward in FIG. 6A) with an outer holding tool (notillustrated)
arranged outside the stepped cup body 500, and the
movement of the diameter expanding punch is stopped
when the diameter expanding punch is moved to a level
position in which the diameter of the entire face to be the
tapered portion 111 is expanded by the tapered face of
the diameter expanding punch. When the diameter ex-
panding punch is moved, as illustrated in FIG. 6B, the
tapered face of the tapered pressing portion of the diam-
eter expanding punch begins to come into contact with
a corner portion 573 on the inner side of the step portion
570, part of the corner portion 573 on the inner side of
the step portion 570 is expanded in diameter and disap-
pears as the diameter expanding punch moves, a new
step portion 590 is formed by a remaining corner portion
593, and a tapered cylindrical portion 551 is formed by
being expanded in aninverted truncated cone shape that
matches a taper angle (taper angle 61) of the tapered
face of the diameter expanding punch used.

[0083] In a subsequent stretch forming step, by per-
forming the similar operation using a diameter expanding
punch having a tapered pressing portion with a large ta-
pered angle (taper angle 062), as illustrated in FIG. 6C,
the corner portion 593 of the step portion 590, which is
part of the corner portion remaining in the preceding
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stretch forming step, is expanded and disappears, and
the tapered cylindrical portion 551 formed in the preced-
ing stretch forming step is further expanded in diameter
to form a new tapered cylindrical portion 552 (the body
portion 110) having a larger taper angle (taper angle 62)
matching the taper angle of the tapered face of the di-
ameter expanding punch used (taper angle 62).

[0084] By repeating the above-described stretch form-
ing step until the step portion disappears, the body portion
110 is gradually expanded laterally in diameter to form
the tapered portion 111, thereby obtaining the container
100 with the body portion 110 having the tapered portion
111 having a tapered shape with a uniform outward ex-
panding angle.

Reference Signs List
[0085]

100, 100u Container

101 Upper opening

110 Body portion

111 Tapered portion

112 Projecting portion

113 Upper side portion

114 Lower side portion

120 Bottom portion

200 Stepped cup body

201 Open end portion

251 Tapered cylindrical portion

260 Small-diameter cylindrical portion
261 Peripheral wall

262 Bent portion

270 Step portion

271 Step face

272 Corner portion

280 Large-diameter cylindrical portion
300 Diameter expanding punch

340 Tapered pressing portion

341 Tapered face

342 Lower end face

350 Cylindrical portion

370 Base

400 Stepped cup body

440 Small-diameter cylindrical portion
450 Step portion

451 Step face

460 Medium-diameter cylindrical portion
470 Step portion

471 Step face

480 Large-diameter cylindrical portion
500 Stepped cup body

501 Open end portion

551, 552 Tapered cylindrical portion
570, 590 Step portion

571 Step face

573, 593 Corner portion

6 Angle of tapered portion
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10

H Height of container
T Projecting portion height
X Cylindrical axis

Claims

1.

A method for manufacturing a container made of
metal, including a bottom portion and a body portion,
being open on an upper face side, and having a
shape in which the body portion expands outward
toward the upper face side, the method comprising:

(a) expanding a diameter of a stepped cup body
made of metal and having a small-diameter cy-
lindrical portion having a bottomed cylindrical
shape and a large-diameter cylindrical portion
with an opening on an upper face side and con-
tiguous to an upper end of the small-diameter
cylindrical portion via a step portion by operating
a diameter expanding punch having a tapered
pressing portion that is smaller in diameter than
an inner diameter of the large-diameter cylindri-
cal portion and larger in diameter than an inner
diameter of the small-diameter cylindrical por-
tion of the stepped cup body along a cylindrical
axis direction from an opening side of the large-
diameter cylindrical portion, wherein

step (a) is performed at least once.

The method for manufacturing a container according
to claim 1, wherein step (a) is repeated a plurality of
times.

The method for manufacturing a container according
to claim 2, wherein step (a) is repeated from 2 to 10
times.

The method for manufacturing a container according
to any one of claims 1 to 3, wherein an angle of the
step portion of the stepped cup body to a plane per-
pendicular to an axial direction of the stepped cup
body is from 0° to 60°.

The method for manufacturing a container according
to any one of claims 1 to 4, wherein a diameter of a
tapered pressing portion of a diameter expanding
punch used in step (a) performed earlier and a di-
ameter of a tapered pressing portion of a diameter
expanding punch used in step (a) performed subse-
quently are different from each other.

The method for manufacturing a container according
to any one of claims 1 to 5, wherein the body portion
of the container is formed into a shape in which a
line connecting an outer peripheral face at 10%
height and an outer peripheral face at 90% height
from a lowermost portion expands outward at an an-
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gle of from 2° to 15° when a total height of the con-
tainer is 100%, and

when the two containers are stacked, a projecting
portion of the container placed above projecting up-
ward has a height of 20 mm or less from an upper
end of the container placed below.

The method for manufacturing a container according
to claim 6, wherein

the bottom portion has a thickness of from 0.20
mm to 0.35 mm,

the body portion has a thickness of from 0.10 to
0.22 mm in a height range of 50 = 10% when
the total height of the container is 100%, and
the body portion is formed into a shape in which
the line connecting the outer peripheral face at
10% height and the outer peripheral face at 90%
height from the lowermost portion expands out-
ward at an angle of from 3° to 10° when the total
height of the container is 100%.

The method for manufacturing a container according
to claim 6 or 7, wherein a ratio of the projecting por-
tion to a height of the container is from 4% to 15%.

The method for manufacturing a container according
to claim 6 or 7, wherein a ratio of the projecting por-
tion to a height of the container is from 5% to 9%.

The method for manufacturing a container according
to any one of claims 6 to 9, wherein the body portion
includes a contact portion with a less area configured
to avoid close contact with another container when
the container is stacked with the other container.

An apparatus for manufacturing a container made
of metal, including a bottom portion and a body por-
tion, being open on an upper face side, and having
a shape in which the body portion expands outward
toward the upper face side, the apparatus compris-
ing:

at least one stretch forming die, each of the stretch
forming die including a diameter expanding punch
having a tapered pressing portion that is configured
to expand a diameter of a stepped cup body made
of metal and having a small-diameter cylindrical por-
tion having a bottomed cylindrical shape and a large-
diameter cylindrical portion with an opening on an
upper face side and contiguous to an upper end of
the small-diameter cylindrical portion via a step por-
tion by pressing along a cylindrical axis direction from
an opening side of the large-diameter cylindrical por-
tion and that is smaller in diameter than an inner
diameter of the large-diameter cylindrical portion and
largerin diameterthan an inner diameter of the small-
diameter cylindrical portion of the stepped cup body.
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12.

13.

14.

15.

The apparatus for manufacturing a container accord-
ing to claim 11, wherein the at least one forming die
is a plurality of stretch forming dies.

The apparatus for manufacturing a container accord-
ing to claim 12, wherein the number of the plurality
of stretch forming dies is from 2 to 10.

The apparatus for manufacturing a container accord-
ing to any one of claims 11 to 13, wherein an angle
of the step portion of the stepped cup body to a plane
perpendicular to an axial direction of the stepped cup
body is from 0° to 60°.

The apparatus for manufacturing a container accord-
ing to any one of claims 11 to 14, wherein diameters
of the tapered pressing portions of the diameter ex-
panding punches included in the plurality of stretch
forming dies are different from each other.
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