DESCRIPTION
TITLE OF THE INVENTION: FUNNEL COMPONENT AND MANUFACTURING
METHOD FOR MANUFACTURING PACKAGING CONTAINER USING FUNNEL
COMPONENT

TECHNICAL FIELD

[0001] The present invention relates to funnel components that allow fluid contents such
as powdery, granular, and liquid contents to be packaged and facilitate transfer of the contents
from one case to another case or the like, and a manufacturing method for manufacturing

packaging containers in which the funnel components are used.

BACKGROUND ART

[0002] As a package that facilitates transfer of contents such as powdery or granular food
like instant coffee to a storage container or a tank of a coffee machine, a package as disclosed in
Patent Literature 1 has been known. The package for refilling as disclosed in Patent Literature
1 includes a cylindrical container body, a funnel component inserted in an open end portion of
the container body, and a membrane for sealing the open end of the container body. When the
package for refilling is used, in a state where the membrane portion is in contact with an opening
portion of a container, such as a storage container or a tank, to be filled, the package for refilling
is pressed against the container to be filled, to break the membrane, thereby allowing the
contents to be transferred along an inner surface of the funnel component into the container to be
filled.

[0003] A flange portion having a flat top surface and a certain width is preferably
provided in the open end portion of the container body, in order to assuredly seal a cup-shaped
container body with a lid member such as a membrane with stability. A technique associated
with a method for forming such a flange portion is disclosed in Patent Literature 2. According
to Patent Literature 2, a curled top portion formed in an open end portion of a paper cup is
sandwiched and squeezed between an ultrasonic horn and a cup receiving mold, and is
simultaneously heated and welded by ultrasonic vibration being applied, thereby forming a cup
flange portion having a flat top surface. Other than this technique, a technique for forming a
flange portion having a flat top surface by a curled top formed in an open end portion of a paper
cup being sandwiched between a pair of molds, and heated and pressed, is known.

[0004] Such a packaging container which is filled with contents and in which the
contents are packaged may be subjected to an environment where air pressure inside the

packaging container becomes different from air pressure outside the packaging container during




circulation. In a case where, for example, packaging containers which are filled with contents
and in which the contents are packaged in summer in which the temperature is high are in shops
in winder in which the temperature is low, air pressure inside the packaging containers is reduced
relative to air pressure outside the packaging containers, and the side surface portions of the
packaging containers are recessed toward the inside of the packaging containers. Therefore, a
problem may arise that the design of the packaging containers is degraded. On the other hand,
in a case where, for example, packaging containers which are filled with contents and in which
the contents are packaged in a place such as a flat land in which the altitude is relatively low, are
circulated and placed in a place in which the altitude is high, air pressure inside the packaging
containers is increased relative to air pressure outside the packaging containers, and the side
surface portions of the packaging containers expand outward of the packaging containers.
Therefore, problems may arise that the design of the packaging containers is degraded and
contents are ejected due to, for example, breakage caused by a small impact. In order to solve
the problems, in Patent Literature 3, a container is suggested in which a laminated member of the
side surface portion of the container is formed so as to be partially separable, and, particularly
when an internal pressure is reduced, an inner layer of the laminated member is separated and
expand toward the inside of the container, to alleviate reduction of pressure in the container,

thereby preventing the side surface portion of the container from being recessed.

CITATION LIST

PATENT LITERATURE

[0005] Patent Literature 1: Japanese Laid-Open Patent Publication No. 2010-254326
Patent Literature 2: Japanese Laid-Open Patent Publication No. 2009-184169

Patent Literature 3: Japanese Laid-Open Patent Publication No. 2011-93614

SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0006] In recent years, from the viewpoint of resource saving and facilitation of disposal,
an amount of resin to be used for packaging containers is required to be reduced. Therefore, in
the package for refilling as disclosed in Patent Literaturel, a container body in which a funnel
component formed by a material that includes paper as a main component being molded is used
instead of a funnel component formed by a resin being molded, and usage of metal such as
aluminium is minimized, is required to be used.

[0007] The funnel component disclosed in Patent Literaturel includes not only a funnel

used for extracting contents but also a side wall through which the funnel is attached to the




container body. However, a method for forming the funnel and the side wall by using a
material that includes paper as a main component has not been known. It can be considered
that a funnel component is formed by using pulp molding. However, problems arise that cost
for introducing facilities is high and mass production is limited.

[0008] Further, the side wall portion of the cup-shaped container as described above
includes portions having different thicknesses, that is, includes: a portion in which a sheet
member is layered; and the other portions. In a case where ultrasonic welding is performed on
the curled top portion which is being squeezed by an ultrasonic horn as described in Patent
Literature 2, a problem arises that when a clearance between the ultrasonic horn and a receiver
jig is aligned with the portion (the thickest portion) in which the sheet member is layered, the
other portions cannot be sealed due to insufficient pressure, whereas when the clearance between
the ultrasonic horn and the receiver jig is aligned with portions other than the portion in which
the sheet member is layered, pressure and ultrasonic vibration are concentrated on the thickest
portion, and scorching is likely to occur. In particular, when the thickness of the sheet member
is increased, occurrence of scorching becomes significant.

[0009] Moreover, the clearance between the ultrasonic horn and the receiver jig may be
widened only in a portion corresponding to the portion in which the sheet member is layered, and
a pressure may be applied by the ultrasonic horn almost uniformly over the entirety of the curled
top portion. However, in this case, the layered portion is formed so as to have a relatively great
thickness among the formed flange portion, and therefore, when the flange portion is thereafter
sealed with a film, a problem arises that a sealing pressure is not uniform. Namely, also when
the flange portion is sealed with the film, the flange portion and the film overlaying each other
are sandwiched and pressed between a seal head and a seal receiving table from thereabove and
therebelow. Therefore, when the thickness of the flange portion is not uniform, a sealing
pressure is not uniform, either, whereby sealing may become poor.

[0010] On the other hand, in a method in which the curled top portion is heated and
pressed, although scorching does not occur, since slidability of the heated sheet member is
reduced, a problem arises that buckling and crinkling are likely to occur during squeezing of the
curled top portion.

[0011] An object of the present invention is to make available a manufacturing method
for manufacturing a funnel component which can be produced in large amounts and at low cost
by using a material that includes paper as a main component, and a manufacturing method for
manufacturing a packaging container using the funnel component. Another object of the
present invention is to make available a cup container that is formed without scorching and

crinkling in a flange portion and that has the flange portion which is less likely to be deformed




after molding, and a manufacturing method for manufacturing a packaging container using the
cup container.  Still another object of the present invention is to make available a manufacturing
method for manufacturing a packaging container in which a funnel component produced by
using a material that includes paper as a main component is joined into a cup-shaped container
body produced by using a material that includes paper as a main component. ~ Still another
object of the present invention is to make available a manufacturing method for manufacturing a
packaging container that does not allow degradation of its design such as an outer appearance

even if an internal pressure of the packaging container is changed relative to an external pressure.

SOLUTION TO THE PROBLEMS

[0012] The present invention is directed to a manufacturing method for manufacturing,
by using a sheet member including paper and a sealant, a funnel component that includes: a
funnel portion having a diameter reduced from a wide opening side toward a narrow opening
side; and a side wall portion that connects to a wide opening side portion of the funnel portion
and surrounds an outer surface of the funnel portion. The manufacturing method for
manufacturing the funnel component according to the present invention includes the steps of:
forming a blank material surrounded by an arc, a pair of straight lines that extends in a radial
direction of the arc, and a corrugated line that extends so as to form an arc that is concentric with
the arc and has a radius less than the arc, by punching the sheet member by using a die; forming
a first intermediate product that is tapered, by rolling the blank material, and causing portions
near the paired straight lines to overlap each other and be welded to each other; forming a second
intermediate product by folding back and welding the corrugated line portion of a narrow
opening side portion of the first intermediate product over the entirety of a circumference of the
corrugated line portion; forming a third intermediate product having the side wall portion by
folding the wide opening side portion of the second intermediate product back outward over the
entirety of a circumference of the wide opening side portion; and forming a cylindrical discharge
portion forming the narrow opening side portion, a first tapered portion that connects to the
discharge portion and has a tapered shape, and a second tapered portion that connects to the first
tapered portion and has a tapered shape having a taper angle less than the first tapered portion,
by performing a pressing process on the third intermediate product by using a mold to perform a
drawing process.

[0013] Further, the present invention is directed to a manufacturing method for
manufacturing a packaging container having a funnel component that includes: a funnel portion
having a diameter reduced from a wide opening side toward a narrow opening side; and a side

wall portion that connects to a wide opening side portion of the funnel portion and surrounds an




outer surface of the funnel portion. In the manufacturing method for manufacturing the
packaging container according to the present invention, the funnel component is firstly formed
by the manufacturing method for manufacturing the funnel component described above. The
manufacturing method for manufacturing the packaging container according to the present
invention includes the step of: the forming a cup-shaped container body having a cylindrical side
wall, a bottom portion, and an open end; inserting the funnel component through the open end of
the container body thereinto so as to face the wide opening side portion of the funnel component
toward the bottom portion of the container body, and joining an outer surface of the side wall
portion to an inner circumferential surface of the funnel component; and sealing the open end of
the container body with a film that is to be broken by a pressing force after the container body is
filled with contents..

[0014] Further, the step of forming the container body includes the steps of: forming a
cup-shaped intermediate product having: a cylindrical side wall and a bottom portion formed of a
sheet member including paper and a sealant; and an open end; forming a first curling portion by
curling an open end portion of the side wall outward; softening the sealant by heating a portion,
on a bottom portion side, of the first curling portion; forming a second curling portion by further
curling outward the first curling portion having the sealant softened; and forming a flange
portion by pressing the second curling portion.

[0015] Further, the step of joining the outer surface of the side wall portion to the inner
circumferential surface of the funnel component includes the steps of: heating and softening the
sealant on the outer surface of the side wall portion; holding the funnel component in a state
where the side wall portion of the funnel component is contracted in a circumferential direction
such that an outer diameter of the side wall portion is less than an inner diameter of the open end
of the container body, and inserting the funnel component into the container body so as to face
the wide opening side portion toward the bottom portion of the container body; and pressing and
widening the side wall portion of the funnel component inserted in the container body, and
pressing and attaching the side wall portion to an inner surface of the side wall of the container
body.

[0016] Further, the side wall has a rigidity higher than the bottom portion, and the step of
forming the intermediate product includes the steps of: forming a plurality of ruled lines on one
of surfaces of a bottom member formed of a sheet member including paper and a sealant so as to
radially extend as viewed from a center portion; and forming the bottom portion by sealing the
bottom member having the ruled lines, and a lower end side portion of the side wall with each

other such that a surface on which the ruled lines are formed is positioned outside.




ADVANTAGEOUS EFFECTS OF THE INVENTION

[0017] According to the present invention, funnel components can be manufactured in
large amounts and at low cost by using a sheet member that includes paper as a main component.
[0018] Further, according to the present invention, ultrasonic welding is not performed,
and therefore scorching of the flange portion can be avoided. Further, a sealant is temporarily
softened during forming of a curling portion, and the curling portion is further curled.

Therefore, the curled portion is welded and stably maintained, and crinkling can be reduced
during pressing of the curling portion. Further, the sealant is softened, and the curling portion
is then further curled, to increase the degree of amount, and to sufficiently weld the curled
portion. Therefore, deformation due to environmental change after the molding can be reduced.
[0019] Further, according to the present invention, a funnel component manufactured by
using a material that includes paper as a main component can be joined into a cup-shaped
container body manufactured by using a material that includes paper as a main component.
Therefore, a resin usage ratio for the packaging container can be significantly reduced.
Furthermore, the funnel component is inserted into the container body in a state where the outer
diameter of the side wall portion is reduced so as to be less than the inner diameter of the
container body. Therefore, generation of resin scraps due to friction of the softened sealant, and
reduction of welding strength due to the sealant being scratched are significantly reduced.

[0020] According to the present invention, a packaging container can be provided which
does not degrade its design even when an internal pressure is changed relative to an external
pressure. Further, the rigidity of the bottom portion of the packaging container is reduced so as
to be lower than the rigidity of the side surface portion, and a plurality of ruled lines are formed
so as to radially extend as viewed from the center portion of the bottom portion, thereby further
reducing the rigidity of the bottom portion. Therefore, even when an internal pressure of the
packaging container is changed relative to an external pressure, change in pressure can be
reduced by expanding or recessing the bottom portion, and the design such as an outer
appearance of the packaging container may not be degraded. In particular, in a case where the
center portion of the bottom portion is previously expanded outward of the packaging container,
even when an internal pressure of the packaging container which is filled with contents and in
which the contents are packaged is reduced as compared to an external pressure, reduction in
pressure in the container can be reduced by the bottom portion having a relatively low rigidity
being recessed toward the inside of the packaging container. Therefore, the side surface portion
or the like of the packaging container is not recessed and the design such as an outer appearance
of the side surface portion and the like may not be degraded. Further, a non-sealed portion is

formed in the upper end portion of the fixing portion that is an outer edge portion of a bottom




member forming the bottom portion. In this case, concentration of stress near the outer edge
portion of the bottom portion in the case of the bottom portion being recessed inward is
prevented, and no crinkling occurs near the outer edge portion, to prevent design of the bottom

portion from being degraded.

BRIEF DESCRIPTION OF THE DRAWINGS
[0021] [FIG. 1]  FIG. 1 is a perspective view of a packaging container according to an
embodiment,

[FIG. 2] FIG. 2 is a cross-sectional view as taken along a line A-A’ shown in
FIG. 1.

[FIG. 3] FIG 3 is a perspective view of a funnel component shown in FIG. 2.
according to the embodiment is used.

[FIG. 4] FIG. 4 is a cross-sectional view illustrating a state where a packaging
container according to the embodiment is used.

[FIG. 5]  FIG 5 is a flow chart showing a manufacturing method for
manufacturing the packaging container according to the embodiment.

[FIG. 6A] FIG. 6A illustrates a manufacturing process for the funnel component
shown in FIG. 3.

[FIG. 6B] FIG. 6B illustrates a manufacturing process subsequent to the process
shown in FIG. 6A.

[FIG. 6C] FIG. 6C illustrates a manufacturing process subsequent to the process
shown in FIG. 6B.

[FIG. 6D] FIG. 6D illustrates a manufacturing process subsequent to the process
shown in FIG. 6C.

[FIG. 6E] FIG. 6E illustrates a manufacturing process subsequent to the process
shown in FIG. 6D.

[FIG. 7]  FIG. 7 illustrates a state where a narrow open side edge of an
intermediate product is broken during folding-back.

[FIG. 8] FIG. 8 is a front view of another exemplary funnel component.

[FIG. 9A] FIG. 9A illustrates a manufacturing process for the funnel component
shown in FIG. 8.

[FIG. 9B] FIG. 9B illustrates a manufacturing process subsequent to the process
shown in FIG. 9A.

[FIG. 9C] FIG. 9C illustrates a manufacturing process subsequent to the process
shown in FIG. 9B.



[FIG. 9D] FIG. 9D illustrates a manufacturing process subsequent to the process
shown in FIG. 9C.

[FIG. 10] FIG. 10 is a cross-sectional view of a ruled line portion obtained
before and after pressing process.

[FIG. 11A] FIG. 11A is a cross-sectional view illustrating a manufacturing method
for manufacturing a container body shown in FIG. 2.

[FIG. 11B] FIG. 11B illustrates a manufacturing process subsequent to the process
shown in FIG. 11A.

[FIG. 11C] FIG. 11C illustrates a manufacturing process subsequent to the process
shown in FIG. 11B.

[FIG. 11D] FIG. 11D illustrates a manufacturing process subsequent to the process
shown in FIG. 11C.

[FIG. 12A] FIG. 12A is a cross-sectional view illustrating a method for attaching
the funnel component to the container body.

[FIG. 12B] FIG. 12B illustrates a manufacturing process subsequent to the process
shown in FIG. 12A.

[FIG. 12C] FIG. 12C illustrates a manufacturing process subsequent to the process
shown in FIG. 12B.

[FIG. 13] FIG. 13 is a cross-sectional view as taken along a line B-B’ shown in
FIG. 12B.

[FIG. 14] FIG. 14 is a cross-sectional view illustrating warping of a side wall
portion of the funnel component.

[FIG. 15] FIG. 15 is a schematic cross-sectional view of a packaging container
according to an embodiment of the present invention.

[FIG. 16] FIG. 16 illustrates crinkles on a bottom portion of a packaging
container associated with a problem to be solved by the present invention.

[FIG. 17] FIG. 17 is an external view of a bottom portion of a packaging
container as viewed from the outside of the packaging container, according to the embodiment of
the present invention,

[FIG. 18] FIG. 18 is an external view of bottom portions of packaging containers
as viewed from the outside of the packaging containers, according to a first to a fourth
modifications of the embodiment of the present invention.

[FIG. 19] FIG. 19 is a schematic cross-sectional view of a portion, near the
bottom portion, of the packaging container according to the embodiment of the present

invention.




[FIG. 20] FIG. 20 illustrates a laminated structure of a side surface portion of the
packaging container according to the embodiment of the present invention.

[FIG. 21] FIG. 21 illustrates a laminated structure of the bottom portion of the
packaging container according to the embodiment of the present invention.

[FIG. 22] FIG. 22 illustrates a manufacturing method for manufacturing the
packaging container according to the embodiment of the present invention.

[FIG. 23] FIG. 23 illustrates a relationship between pressure of air to be blown
and a time period for which air is blown in the manufacturing method for manufacturing the

packaging container according to the embodiment of the present invention.

DESCRIPTION OF EMBODIMENTS
[0022] <l. Structure of packaging container>

FIG. 1 is a perspective view of a packaging container according to an embodiment.
FIG. 2 is a cross-sectional view as taken along a line A-A’ shown in FIG. 1. FIG 3isa
perspective view of a funnel component shown in FIG. 2.
[0023] The packaging container 1 allows fluid contents such as powdery, granular, and
liquid contents including, for example, foods like instant coffee and powder milk, and toner for
copy machines and laser printers to be packaged, and allows facilitation of transfer of the
contents to a storage container or the like. The packaging container 1 includes a cup-shaped
container body 2, a funnel component 3 fitted into the container body 2, and a sealing lid 4.
[0024] The container body 2 includes a cylindrical side wall 15 and a bottom portion 16.
One end portion of a cylindrical portion formed by the side wall 15 is closed by the bottom
portion 16, and the other end portion is open. In the open end portion of the container body 2, a
flange portion 17 is formed by an edge portion of the side wall 15 being curled outward, and
being then squeezed and flattened. The container body 2 is formed of a material including
paper as a main component, in consideration of reduction in weight of the container, facilitation
of disposal, and resource saving. For example, a laminated film formed by paper and resin may
be used. When gas barrier property is required, a gas barrier layer, such as a deposition film, an
aluminium foil, or the like, is included in the laminated structure. A manufacturing method for
manufacturing the container body 2 will be described below in detail.
[0025] The funnel component 3 includes: a funnel portion 13 having its diameter reduced
from a wide opening portion toward a narrow opening portion; and a side wall portion 9 that
surrounds an outer surface of the funnel portion 13 and connects to the wide opening portion of
the funnel portion 13. The funnel component 3 is integrally formed by using a material that

includes paper as a main component. As a material of the funnel component 3, a laminated
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sheet formed of paper and polyethylene can be advantageously used. A manufacturing method
for manufacturing the funnel component 3 will be described below in detail.

[0026] The funnel portion 13 includes: a discharge portion 6 forming the narrow opening
portion; a first tapered portion 7 that connects to the discharge portion 6; and a second tapered
portion 8 that connects to the first tapered portion 7 and forms the wide opening portion. A
taper angle 81 of the first tapered portion 7 is designed so as to be greater than a taper angle 62
of the second tapered portion 8. The discharge portion 6 may be formed so as to extend straight
such that its diameter is almost uniform, or so as to be tapered with a taper angle 63. In order to
unseal the packaging container 1, a pressing force is applied to the discharge portion 6 through
the sealing lid 4. Therefore, in order to enhance strength against buckling, the discharge portion
6 is ideally designed so as to extend straight (namely, so as to satisfy the taper angle 83=0°).
However, in order to improve efficiency of removal from a mold in the molding, the taper angle
03 is preferably set as a value that is greater than 0°, and less than or equal to 15°.  In this range,
the taper angle 03 is more preferably set so as to range from 5° to 10°. The greater the taper
angle 03 is, the more advantageous the efficiency of removal from a mold in the molding is.
However, when the taper angle 63 is greater than 15°, strength of the discharge portion 6 is
reduced.

[0027] Further, a folded portion 10 is formed inside the discharge portion 6 by a portion
of a sheet member being folded back inward. The folded portion 10 is attached to an inner
surface of the discharge portion 6 by heat-sealing, and serves to reinforce the narrow opening
portion of the funnel component 3. An edge of the folded portion 10 is corrugated such that a
tensile force applied to the sheet member is reduced to prevent breakage of the sheet member
when the sheet member is folded back to form the folded portion 10.

[0028] Through the side wall portion 9, the funnel component 3 is welded to an inner
circumferential wall of the container body 2. As shown in FIG. 3, the side wall portion 9 has a
plurality of creases 14 that extend in the axial direction of the funnel component 3 in a range
other than a portion (a range indicated by arrows) in which the sheet member is layered. The
creases 14 allow the side wall portion 9 to be stretchable. Instead of the creases 14, a plurality
of ruled lines may be formed, an embossing process may be performed on the side wall portion 9,
or the side wall portion 9 may be corrugated so as to alternately increase and reduce distances
from the side wall portion 9 to the center axis of the funnel component 3, thereby allowing the
side wall portion 9 to be stretchable.

[0029] The funnel component 3 is inserted into the container body 2 such that the wide
opening portion is caused to face the bottom portion 16, and the outer surface of the side wall

portion 9 is welded to the inner circumferential surface of the container body 2, thereby fixing
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the funnel component 3 to the container body 2. A position at which the funnel component 3 is
attached, is adjusted such that an end portion of the discharge portion 6 projects outward of a
plane including an open end of the container body 2. Thus, when the discharge portion 6 of the
funnel component 3 projects from the plane including the open end of the container body,
adhesiveness between the funnel component 3 and the sealing lid 4 is enhanced, and the contents
can be prevented from passing between the narrow opening side end portion of the funnel
component 3 and the sealing lid 4 and moving outward of the funnel component 3. A
projection d of the funnel component 3 is set so as to be greater than 0 mm, and less than or
equal to 2 mm. In this range, when the projection d of the narrow opening portion is greater
than or equal to 0.5 mm, and not greater than 1.5 mm, positioning of the funnel component 3
relative to the container body 2 is facilitated, and manufacturing of the packaging container 1 is
facilitated.

[0030] The sealing lid 4 includes: a lower film 18 with which the flange portion 17 of the
container body 2 is sealed; and an upper film 19 that is layered over an outer surface of the lower
film 18 so as to be separable. The lower film 18 has not-illustrated perforation lines that
radially extend, and is broken by a pressing force being applied from a container to be filled
when used. The upper film 19 is provided so as to protect the perforation lines formed in the
lower film 18, and assuredly hermetically seal the packaging container 1, and is separated from
the lower film 18 when used. A tab 5 is formed in a portion of an outer circumferential edge of
the upper film 19 so as to facilitate handling when the upper film 19 is separated from the lower
film 18.

[0031] FIG. 4 is a cross-sectional view illustrating a state where the packaging container
according to the present embodiment is used.

[0032] When the packaging container 1 is used, the upper film 19 of the sealing lid 4 is
separated as shown in (a) of FIG. 4, and the packaging container 1 is turned upside down, to
place the lower film 18 of the sealing lid 4 so as to contact with an opening of a container 28,
such as a storage container or a tank, to be filled. The packaging container is pressed toward
the container 28 to be filled, to break the lower film 18 of the sealing lid 4 as shown in (b) of FIG.
4. When the lower film 18 is broken, contents 80 flow along the inner surface of the funnel
component 3 into the container to be filled. With the packaging container 1 having such a
structure, an operator is allowed to easily refill the container to be filled, with the contents 80
without making an operator’s hand or a working place unclean.

[0033] The funnel component 3 has a cushioning property since the funnel component 3
includes the first tapered portion 7 and the second tapered portion 8 having different taper angles,

respectively. A pressing force applied to the discharge portion 6 during unsealing ((a) of FIG.
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4), transportation, or the like, is absorbed due to elastic deformation occurring near a boundary
between the first tapered portion 7 and the second tapered portion 8, and near a boundary
between the first tapered portion 7 and the discharge portion 6. Therefore, buckling and
deformation of the funnel component 3 can be effectively reduced.
[0034] <2. Manufacturing method for manufacturing packaging container>

FIG. 5 is a flow chart showing a manufacturing method for manufacturing the
packaging container according to the embodiment.
[0035] The manufacturing method for manufacturing the packaging container according
to the present embodiment includes a step S1 of forming the funnel component 3, a step S2 of
forming the container body 2, a step S3 of attaching the funnel component 3 to the container
body 2, and a step S4 of sealing the open end of the container body 2 with the sealing lid 4.
Either one of the step S1 of forming the funnel component 3 and the step S2 of forming the
container body 2 may be performed earlier. Further, the packaging container 1 is filled with the
contents 80 after the step S3 of attaching the funnel component before the step S4 of sealing with
the sealing lid. Hereinafter, the manufacturing method will be described in detail.
[0036] <3. Manufacturing method for manufacturing funnel component>

FIGS. 6A to 6E illustrate a manufacturing process for the funnel component
shown in FIG. 3.
[0037] Firstly, a sheet member including paper as a main component is punched by using
a die, to produce a blank material 21 shown in FIG. 6A. The blank material 21 has such a shape
that a portion of a sector is cut out. More specifically, the blank material 21 has a shape that is
surrounded by an arc 25, two straight lines 26a and 26b that extend in the radial direction of the
arc, and a corrugated line portion 27 that extends along an arc (virtually indicated by an alternate
long and two short dashes line in FIG. 6A) that is concentric with the arc 25 and has a radius less
than the arc 25. As a material of the blank material 21, a sheet member having, for example, a
laminated structure of polyethylene/paper/polyethylene, is advantageously used.
[0038] Next, an intermediate product 22 is formed so as to be shaped into almost a
circular truncated cone shown in FIG. 6B. More specifically, the blank material 21 is wound
around a mandrel in a circular truncated cone shape, and portions near the straight lines 26a and
26b are caused to overlap each other, to heat-seal the overlapping portion, thereby obtaining the
intermediate product 22.
[0039] Next, a narrow open portion of the intermediate product 22 is folded back inward,
to form an intermediate product 23 shown in FIG. 6C. More specifically, firstly, an inner
surface of the narrow open portion of the intermediate product 22 is heated by hot air or the like

to melt a sealant. Next, a fluid paraffin is applied to the outer surface of the narrow open
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portion. Then, the narrow open portion is folded back inward by using a mold, and the folded
portion is sealed to an inner surface of the tapered portion, to form the folded portion 10.  After
the narrow open portion of the intermediate product 22 is folded back, the overlapping portion
may be heated and sealed. The fluid paraffin is used in order to prevent breakage of the folded
portion of the intermediate product 22, and enhance efficiency of removal from a mold or the
like. Although the fluid paraffin is preferably applied, no fluid paraffin may be applied.

[0040] Next, a fluid paraffin is applied to the wide open portion of the intermediate
product 23, and the wide open portion is folded back outward, to form an intermediate product
24 shown in FIG. 6D. At this time, a mold having concave and convex portions at a position
corresponding to the side wall portion 9 is used to form the side wall portion 9, and
simultaneously form the creases 14 in the side wall portion 9, thereby contracting the side wall
portion 9 in the circumferential direction. Further, the mold is heated to about 40°C, to
maintain the side wall portion 9 in a contracted state, thereby preventing the creases 14 of the
side wall portion 9 from being unfolded after the molding. Instead of the creases 14, ruled lines
may be formed in the blank material, and the ruled line portions may be contracted, to allow the
side wall portion 9 to be stretchable. Further, for example, a plurality of recesses may be
formed so as to extend in the axial direction of the intermediate product 23 by embossing process,
or the side wall portion 9 may be molded so as to be corrugated such that distances from the axis
center of the intermediate product 23 are increased and reduced, thereby allowing the side wall
portion 9 to be stretchable.  Also in this step, the fluid paraffin is used to prevent breakage of
the folded portion of the intermediate product 24 and enhance efficiency of removal from a mold
or the like.  Although the fluid paraffin is preferably applied, no fluid paraffin may be applied.
[0041] Next, by using a mold heated to about 65°C, the intermediate product 24 is
subjected to press forming, to simultaneously form the discharge portion 6, the first tapered
portion 7, and the second tapered portion 8 as shown in FIG. 6E. During the press forming, a
plurality of embossed portions 11 that extend in the axial direction of the funnel component 3 are
formed over a boundary between the discharge portion 6 and the first tapered portion 7. The
embossed portions 11 can serve to reduce crinkling in the boundary portion between the
discharge portion 6 and the first tapered portion 7. The discharge portion 6, the first tapered
portion 7, and the second tapered portion 8 may be formed by drawing process before the side
wall portion 9 is formed.

[0042] A reason why the narrow open side edge of the intermediate product 22 is cut so
as to be corrugated will be described.

[0043] (a) of FIG. 7 is a top view of a blank material 21b having a narrow open side edge

that is not cut so as to be corrugated, and (b) and (c) of FIG. 7 are a cross-sectional view and a
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top view illustrating a state where an intermediate product produced by using the blank material
21b is broken when the narrow open side edge is folded back.

[0044] In a case where a narrow open portion of an intermediate product having a
tapered shape is folded back, when the taper angle of the intermediate product 22 shown in FIG.
6B is approximately greater than or equal to 10°, a difference between a circumferential length
of the folding portion and a circumferential length of a portion near the edge of the sheet member
is increased, and the difference cannot be absorbed by extension of the sheet member.

Therefore, when the blank material 21b, as shown in (a) of FIG. 7, having the narrow open side
edge that is not cut so as to be corrugated is used, a high tensile force in the circumferential
direction is generated in the edge portion of a folded portion 45 during the folding-back, to break
the folded portion 45 as shown in (b) of FIG. 7. When the folded portion 45 is broken, the
broken portion is more likely to be broken as compared to other portions. Therefore, the
narrow opening portion has a polygonal shape and the outer appearance thereof is poor as shown
in (¢) of FIG. 7. Further, when the narrow opening portion has a polygonal shape, problems in
functions arise that, for example, after sealing with a sealing lid is performed, a gap may be
generated between the sealing lid and the narrow opening portion, or deformation is more likely
to occur due to a strength being reduced.

[0045] On the other hand, when the narrow open side edge of the intermediate product 22
is cut so as to be corrugated as shown in FIG. 6B, by using, for example, the blank material 21
having the narrow open side edge that is cut so as to be corrugated as shown in FIG. 6A, peak
portions of the corrugated line are allowed to be extended in the folding-back, and the narrow
open portion of the intermediate product 22 can be thus prevented from being broken in the
folding-back. Further, high resisting force is not applied to an inward curling die used for
forming the folded portion 10, from the edge of the folded portion 10, whereby the folding-back
process can be performed with low pressing pressure. Therefore, usage of the fluid paraffin for
enhancing slidability of a mold and a sheet member can be reduced or eliminated.

[0046] FIG. 8 is a front view of another exemplary funnel component. In a funnel
component 30 shown in FIG. 8, the shape of a funnel portion 35 is different from that of the
funnel component 3 shown in FIG. 3.

[0047] The funnel component 30 includes: the funnel portion 35 having its diameter
reduced from the wide opening portion toward the narrow opening portion; and a side wall
portion 33 that surrounds the outer surface of the funnel portion 35 and connects to the wide
opening portion of the funnel portion 35. The funnel component 30 is also integrally formed by
using a material that includes paper as a main component. As a material by which the funnel

component 30 is formed, a laminated sheet formed by paper and polyethylene can be
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advantageously used.

[0048] The funnel portion 35 includes: a discharge portion 31 forming the narrow
opening portion; and a tapered portion 32 that connects to the discharge portion 31. A folded
portion (not shown) is formed, inside the discharge portion 31, by a portion of a sheet member
being folded back inward and sealed, in order to reinforce the narrow opening portion of the
funnel component 30.

[0049] Through the side wall portion 33, the funnel component 30 is welded to an inner
surface of the container body 2. The side wall portion 33 has a plurality of creases 14 that
extend in the axial direction of the funnel component 30. The creases 14 allow the side wall
portion 33 to be stretchable. Instead of the creases 14, ruled lines may be formed in a blank
material to contract the ruled line portion, to allow the side wall portion 33 to be stretchable.
Alternatively, for example, an embossing process may be performed to form a plurality of
recesses that extend in the axial direction of the funnel component 30, or the side wall portion 33
may be molded so as to be corrugated such that distances from the axis center of the funnel
component 30 are increased and reduced, thereby allowing the side wall portion 33 to be
stretchable.

[0050] FIGS. 9A to 9D illustrate a manufacturing process for the funnel component
shown in FIG. 8. FIG. 10 is a cross-sectional view of a ruled line portion obtained before and
after a drawing process.

[0051] Firstly, a sheet member that includes paper as a main component is punched by
using a die, to produce a blank material 36 shown in FIG. 9A. The blank material 36 has such a
shape that a portion of a sector is cut out. More specifically, the blank material 36 has a shape
that is surrounded by an arc 46, two straight lines 47a and 47b that extend in the radial direction
of the arc 46, and an arc 48 having a radius less than the arc 47. As a material of the blank
material 36, a sheet member having, for example, a laminated structure of
polyethylene/paper/polyethylene is advantageously used. Further, the blank material 36 has a
plurality of ruled lines 37 that extend in the radial direction of the arc 46.

[0052] Next, the blank material 36 is wound around a mandrel in a circular truncated
cone shape, and portions near the straight lines 47a and 47b are caused to overlap each other, to
heat-seal the overlapping portion, thereby obtaining an intermediate product 38 in almost a
circular truncated cone shape shown in FIG. 9B.

[0053] Next, pressing process is performed by using a heated mold, to form an
intermediate product 39 shown in FIG. 9C. More specifically, drawing process is performed on
the narrow open portion of the intermediate product 38 shown in FIG. 9B, to form a narrow open

portion 40 and a tapered portion 41 that connects to the narrow open portion 40. At this time, a
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taper angle 05 of the tapered portion 41 becomes greater than a taper angle 64 of the intermediate
product 38.  Further, in the pressing process for forming the intermediate product 39, portions
near the ruled lines 37 shown in (a) of FIG. 10 are welded in a squeezed state as shown in (b) of
FIG. 10. Thus, the sheet member is pressed and hardened so as to fill the recesses formed by
the ruled lines 37, thereby enhancing strength of the entirety of the funnel component.
[0054] Next, the narrow open portion of the intermediate product 38 is folded back
inward, to form an intermediate product 42 shown in FIG. 9D. More specifically, firstly, an
inner surface of the narrow open portion of the intermediate product 38 is heated by hot air or the
like, to melt a sealant. Next, a fluid paraffin is applied to the outer surface of the narrow open
portion, the narrow open portion is folded back inward by using a mold, and the folded portion is
sealed to the inner surface of the discharge portion 31.  As shown in FIG. 9C, although the
narrow open side edge is not cut so as to be corrugated, the narrow open side portion is subjected
to a drawing process in advance such that the narrow open side portion becomes straight or the
narrow open side portion is tapered with a very small taper angle. Therefore, an excess tensile
force is not applied to the folded portion in the folding-back, and the sheet member is less likely
to be broken.
[0055] The fluid paraffin is applied to the wide open portion of the intermediate product
42, and the wide open portion is folded back outward, to form the side wall portion 33 shown in
FIG. 8. At this time, a mold having concave and convex portions at a position corresponding to
the side wall portion 33 is used to form the side wall portion 33, and simultaneously form the
creases 14 in the side wall portion 33, thereby contracting the side wall portion 33 in the
circumferential direction. Further, the mold is heated to about 40°C, to maintain the side wall
portion 33 in a contracted state and prevent the creases 14 of the side wall portion 33 from being
unfolded after the molding. Through the above steps, the funnel component 30 shown in FIG. 8
is completed. The side wall portion 33 may be formed before the narrow open portion is folded
back.
[0056] As described above, in the manufacturing method according to the present
embodiment, a sheet member that includes paper as a main component is used to produce an
intermediate product in almost a circular truncated cone shape, and the intermediate product is
pressed and molded to manufacture a funnel component having practical strength at low cost.
[0057] <4. Manufacturing method for manufacturing container body>

FIGS. 11A to 11D illustrate a manufacturing method for manufacturing the
container body shown in FIG. 2.
[0058] Firstly, a cup-shaped intermediate product 51 shown in FIG. 11A is formed.

Specifically, a rectangular sheet member is wound around a circumferential wall surface of a
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cylindrical mandrel to cause edge portions to overlap each other, and the overlapping portion is
heat-sealed to from a cylindrical intermediate product. Subsequently, in one end portion of the
cylindrical intermediate product, an outer circumferential edge portion of a circular bottom
member is sandwiched and sealed, to form the intermediate product 51 shown in FIG. 11A. As
a material by which the side wall 15 is formed, a sheet member having a laminated structure of
polyethylene/paper/polyethylene terephthalate/polyethylene, or a sheet member having a
laminated structure of polyethylene/paper/aluminium/polyethylene can be used.

[0059] Next, an intermediate product 52 shown in FIG. 11B is formed. Specifically, a
fluid paraffin is applied to the open end portion of the intermediate product 51, and thereafter a
curling die is used to curl the open end portion outward by about one turn, to form a curling
portion 53 in the open end portion.

[0060] Next, an intermediate product 54 shown in FIG. 11C is formed. Specifically, a
lower portion of the curling portion 53 and a portion of the side wall 15 near the curling portion
53 of the intermediate product 52 (a portion indicated by an arrow in FIG. 11B) are heated by hot
air or the like to melt a sealant, and thereafter the curling portion 53 is further curled outward to
form a curling portion 55 shown in FIG. 11C. The curling portion 55 is formed by the open end
portion of the side wall 15 being curled by 1.5 or more turns. Further, a fluid paraffin is
preferably applied to the die for forming the curling portion 55 in advance.

[0061] As shown in FIG. 11D, molds 56 and 57 are used to sandwich and squeeze the
curling portion 55 from thereabove and therebelow, to form the flange portion 17. Through the
above steps, the container body 2 is completed.

[0062] As a conventional method for forming the flange portion 17, a method in which a
curling portion having been formed is sandwiched and squeezed between an ultrasonic horn and
a receiving mold, to perform ultrasonic welding of the squeezed portion, or a method in which a
curling portion is formed while heating is being performed, to perform heat-pressing for the
curling portion by using a die, has been used. However, in the former method, a problem arises
that pressure is concentrated on a relatively thick portion to cause scorching. In particular,
when the thickness of the sheet member is greater than or equal to 0.4 mm, the problem is
significant. Further, in the latter method, a problem arises that buckling and crinkling occurs in
a flange portion and a side wall in the pressing process due to slidability of the heated sheet
member being reduced, and products cannot be manufactured.

[0063] In the manufacturing method for manufacturing the container body 2 according to
the present embodiment, by a sealant being heated and melted in advance during forming of the
curling portion 55, the curling portion 55 is merely squeezed to sufficiently weld the squeezed

portion, and buckling and crinkling in the flange portion and the side wall can be prevented,



18

thereby forming the flange portion 17 having a flat top surface. Further, in the manufacturing
method according to the present embodiment, even when the thickness of the sheet member is
about 0.45 mm, the flange portion 17 can be formed.
[0064] In the present embodiment, the curling portion 53 is formed by the open end
portion being wound outward by about one turn, and the curling portion 53 is heated and is
further wound by about 0.5 turns, to from the curling portion 55 obtained by the open end
portion being wound outward by about 1.5 turns. The winding amount described herein is
merely an example, and the present embodiment is not limited to this example. The winding
amount for the curling portions 53 and 55 may be set such that a portion of the sealant of the
curling portion 53 formed in the earliest formation of the curling portion can be heated and
melted, and the sealant that has been melted can be wound and welded in the curling portion 55
in the subsequent formation of the curling portion.
[0065] <5. Method for attaching funnel component>

FIG. 12A t012C are each a cross-sectional view illustrating a method for attaching
the funnel component to the container body. FIG. 13 is a cross-sectional view as taken along a
line B-B’ shown in FIG. 12B.
[0066] Firstly, as shown in FIG. 12A, the funnel component 3 is held by means of a
chuck 60 that has been inserted through the narrow opening portion of the funnel component 3
into the funnel component 3, and the outer surface of the side wall portion 9 and the inner
surface of the container body 2 are heated to melt a sealant. Next, the chuck 60 is moved to
insert the funnel component 3 into the container body 2, to position the funnel component 3 at an
attaching position indicated by an alternate long and two short dashes line. The side wall
portion 9 of the funnel component 3 has creases formed therein and is thus formed so as to be
contracted in the circumferential direction, and the outer diameter of the side wall portion 9 is
less than the inner diameter of the container body 2. Therefore, the funnel component 3 can be
inserted into the container body 2 without bringing the side wall portion 9 into contact with the
inner wall of the container body 2. As a result, generation of resin scraps and reduction in
welding strength due to friction between the side wall portion 9 of the funnel component 3 and
the inner surface of the container body 2 can be prevented. When the funnel component 3 and
the container body 2 are sealed with each other, both the outer surface of the side wall portion 9,
and a portion, of the inner surface of the container body 2, to be sealed with the side wall portion
9 are preferably heated. However, one of the outer surface of the side wall portion 9 or a
portion, of the inner surface of the container body 2, to be sealed with the side wall portion 9
may be heated to melt the sealant.
[0067] Next, as shown in FIGS. 12B and 13, expanding members 61a to 61f are used to



19

join the side wall portion 9 to the container body 2. The expanding members 61a to 61f are
aligned in the circumferential direction of the funnel component 3, are movable in the radial
direction of the funnel component 3, and move outward in the radial direction to press and attach
the side wall portion 9 to the inner surface of the container body 2. The container body 2 is
held by a jig (not shown) having a circumferential surface corresponding to the outer
circumferential surface of the side wall 15. The side wall portion 9 may be press and attached
multiple times by means of the expanding members 61a to 61f. The sealant is hardened by the
pressing and attaching by the expanding members 61a to 61f and cooling, thereby fixing the
funnel component 3 to the container body 2 as shown in FIG. 12C.

[0068] FIG. 14 is a cross-sectional view illustrating warping of the side wall proton of the
funnel component.

[0069] The funnel component shown in FIG. 14 has the discharge portion 6, the first
tapered portion 7, and the second tapered portion 8 that are the same as those of the funnel
component 3 shown in FIG. 3, and is different from the funnel component 3 in that a side wall
portion 59 has no creases. As described above, the side wall portion 59 is formed by a wide
open portion of an intermediate product in a circular truncated cone shape being folded back
outward. Therefore, a circumferential length is different between a folding line portion of the
side wall portion 59 and an edge portion thereof. Therefore, while a temperature of the sheet
member is high immediately after the side wall portion 59 is formed, the side wall portion 59 is
allowed to maintain almost a uniform outer diameter. However, when the sheet member is
contracted due to cooling, the edge portion having a great circumferential length is extended to
generate warping in the side wall portion 59.

[0070] In a case where the outer diameter of the side wall portion 59 is not uniform, and
the side wall portion 59 is not stretchable, when the funnel component is inserted into the
container body, contact between the side wall portion 59 and the inner surface of the container
body cannot be avoided. As a result, resin scraps may be generated or the sealant may be
scratched, to reduce welding strength.

[0071] On the other hand, in the present embodiment, the funnel component 3 is
structured such that the side wall portion 9 is stretchable in the circumferential direction, and, in
a state where the side wall portion 9 is contracted, the funnel component 3 is inserted into the
container body 2, and the side wall portion 9 is thereafter extended and pressed and attached to
the container body 2. Therefore, reduction in welding strength due to the melted and softened
sealant being partially scratched is less likely to occur.  Further, the resin on the inner surface of
the container body 2 is less likely to become rough, or generation of powdery or thread-like resin

scraps can be reduced.
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[0072] <6. Sealing of open end of container body>

After the container body 2 having been assembled as shown in FIG. 12C is filled
with the contents 80, the flange portion 17 is heat-sealed with the sealing lid 4 so as to cover the
open end portion of the container body 2, and thus the packaging container 1 shown in FIG. 1 is
completed. The filling with the contents 80 may be performed by using a nozzle that is inserted
through the narrow opening portion of the funnel component 3.
[0073] <7. Modification of manufacturing method for manufacturing container body>

Modification of step 2 of forming the container body 2 described above will be
described below.
[0074] Firstly, the container body 2 manufactured in the modification will be described.
FIG. 15 is a schematic cross-sectional view of the container body 2.
[0075] The height of the side wall 15 is, for example, 180 mm, and the outer diameter of
the side wall 15 is, for example, 95 mm. A bottom portion 12 is provided on the lower end side
of the side wall 15. For example, the bottom portion 12 is provided so as to have a height that
corresponds to a certain distance from the lower end of the side wall 15 toward the upper end
side. More specifically, the bottom portion 16 is provided so as to be higher than the lower end
of the side wall 15 by 8 mm in a direction toward the upper end side. The outer edge of the
bottom portion 16 connects with the inner side surface of the side wall 15. In FIG 15, an
opening is formed at the upper portion of the packaging container 1. As in conventional
packaging containers, when the contents 80 are packaged in the packaging container 1, the
opening is sealed, whereby the inner portion of the packaging container 1 is hermetically sealed.
In an example shown in (a) of FIG:. 15, the bottom portion 16 forms a flat surface. Inan
example shown in (b) of FIG. 15, the center portion of the bottom portion 16 is expanded
outward of the packaging container 1.
[0076] FIG. 17 is an external view of the bottom portion 16 shown in FIG. 15 as viewed
from the outside of the packaging container 1. In an example shown in FIG. 17, 24 ruled lines
1201 are provided on the outer surface of the bottom portion 16 at regular intervals so as to
radially extend as viewed from the center portion of the bottom portion 16. In this example, the
length of each of the ruled lines 1201 is 12 mm. Further, (a) of FIG. 18 is an external view of
the bottom portion 16 according to a modification. In the first modification, 12 ruled lines 1201
are provided on the outer surface of the bottom portion 16 at regular intervals so as to radially
extend as viewed from the center portion of the bottom portion 16. In the first modification, the
length of each of the ruled lines 1201 is 22 mm. In FIG. 17 and FIG. 18, the solid lines in the
circle represent the ruled lines. The number of the ruled lines is calculated such that each of the

ruled lines that radially extend as viewed from the center portion of the bottom portion 16 is one
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ruled line. Namely, a set of the ruled lines that are point-symmetric with respect to the center
of the bottom portion 16 is calculated as two ruled lines.

[0077] The number of the ruled lines 1201 and the length of each ruled line 1201 are not
limited to these examples. Other examples are shown in (b), (c), and (d) of FIG. 18. (b) of
FIG. 18 is an external view illustrating the bottom portion 16, of a second modification, in which
12 ruled lines 1201 each having a length of 30 mm are provided. Further, (c) of FIG. 18 is an
external view illustrating the bottom portion 16, of a third modification, in which 8 ruled lines
1201 each having a length of 12 mm and 8 ruled lines 1201 each having a length of 22 mm are
provided at regular intervals such that the ruled line 1201 having the length of 12 mm and the
ruled line 1201 having the length of 22 mm are alternately provided. Furthermore, the ruled
lines may not be equally spaced from each other.

[0078] The length of each ruled line 1201 may be greater than or equal to 5 mm and less
than 100 mm. The number of the ruled lines 1201 may be greater than or equal to 6 and less
than 30. When the length of each ruled line 1201 is less than the above length, or the number
of the ruled lines 1201 is less than the above number, crinkling is likely to occur.  On the other
hand, when the length of each ruled line 1201 is greater than the above length, or the number of
the ruled lines 1201 is greater than the above number, rigidity of the bottom portion 16 is
excessively reduced, and the strength of the packaging container is reduced. The number of the
ruled lines 1201 is particularly preferably greater than or equal to 6, and less than 25.

[0079] Further, a fourth modification as shown in (d) of FIG. 18 may be implemented in
which, in addition to 12 ruled lines 1201, circular lines 1202 that intersect the 12 ruled lines 1201
may be provided, on the outer surface portion of the bottom portion 16, around the center portion
of the bottom portion 16.

[0080] In each of the above examples, the ruled lines 1201 are not formed in the center
portion of the bottom portion 16. However, the ruled lines 1201 may pass through the center
portion of the bottom portion 16.

[0081] (a) of FIG. 19 is a schematic cross-sectional view of a portion, near the bottom
portion 16, of the packaging container 1 shown in (a) of FIG. 15. In the example shown in (a)
of FIG. 15, the bottom portion 16 forms a flat surface without expansion, and the ruled lines
1201 (and/or the lines 1202) are simply formed. Further, (b) of FIG. 19 is a schematic cross-
sectional view illustrating a portion, near the bottom portion 16, of the packaging container 1
shown in (b) of FIG. 15. In the examples shown in (b) of FIG. 15 and (b) of FIG. 19, the center
portion of the bottom portion 16 is expanded outward of the packaging container 1 by 5 mm as
compared to the height of the outer edge of the bottom portion 16.  As shown in FIG. 15 and
FIG. 19, the lower end portion of the side wall 15 is bent inward, and a planar fixing portion that
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can be bent is provided outside the substantially outer edge of the bottom portion 16. The
fixing portion is inserted into a gap formed by the side wall 15 having been bent, and the fixing
portion and the side wall 15 are thereafter adhered to each other, to fix the bottom portion 16 to
the side wall 15.

[0082] (c) of FIG. 19 is a schematic cross-sectional view illustrating a modification of a
portion, near the bottom portion 16, of the packaging container 1. In an example shown in (c)
of FIG. 19, the fixing portion at the outer edge of the bottom portion 16 and the side wall 15 that
sandwiches the fixing portion are adhered to each other so as to reach a predetermined height
from a bending portion, of the side wall 15, which forms the lower end of the packaging
container 1, thereby assuredly sealing the packaging container 1 hermetically, and a non-sealed
portion 130 in which no adhesion is performed is formed thereabove. In this example, the more
greatly the center portion of the bottom portion 16 is expanded outward of the packaging
container 1, the more greatly the non-sealed portion 130 of the fixing portion at the outer edge of
the bottom portion 16 is deformed inward. Therefore, the bottom portion 16 is easily expanded,
and expansion can be increased while crinkling that causes poor outer appearance as described
below can be reduced with enhanced effectiveness. In a region where the fixing portion at the
outer edge of the bottom portion 16, and the side wall 15 overlap each other, the length of the
region in which the adhesion is performed preferably ranges from 1 mm to 15 mm, and
particularly preferably ranges from 2 mm to 5 mm. Further, the length of the non-sealed
portion 130 preferably ranges from 1 mm to 8 mm. When the length of the non-sealed portion
130 is less than or equal to 1 mm, an effect of reducing crinkling that causes poor outer
appearance is reduced. When the length is greater than or equal to 8 mm, material cost and
production efficiency of the packaging container 1 become worse.

[0083] FIG. 20 illustrates a laminated structure of the side wall 15 shown in FIG. 15.

As shown in FIG. 20, for example, a sheet member in which a polyethylene layer 111, a
deposition film 112, a polyethylene terephthalate layer 113, paper 114, and a polyethylene layer
115 are layered in order, respectively, from the inner side toward the outer side of the packaging
container 1, can be preferably used as a material by which the side wall 15 is formed. The side
wall 15 is formed by resin layers, a film, and paper as described above. Therefore, the side wall
15 has rigidity and is deformable in the thickness direction or the like to some degree.

[0084] FIG. 21 illustrates a laminated structure of the bottom portion 16 shown in FIG.
15 and FIG. 19. As shown in FIG. 21, a sheet member in which a polyethylene layer 121, a
deposition film 122, a gas-sealing function resin layer 123, a polyethylene layer 124, paper 125,
and a polyethylene layer 126 are layered in order, respectively, from the inner side toward the

outer side of the packaging container 1, can be preferably used as a material by which the bottom
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portion 16 is formed. The gas-sealing function resin layer is, for example, a resin layer formed
by an ethylene-vinylalcohol copolymer. The bottom portion 16 is formed by the resin layers, a
film, and paper as described above. Therefore, the bottom portion 16 has rigidity, and is
deformable in the thickness direction or the like to some degree.

[0085] In the examples shown in (b) of FIG. 15, and (b) and (c) of FIG. 19, when the
bottom portion 16 is expanded, stress generated near the outer edge of the bottom portion 16 is
reduced by the ruled lines 1201 being compressed to reduce their widths, and the stress is
dispersed over the entirety of the bottom portion 16. Further, when the ruled lines 1201 are
provided, for example, crinkling occurs along the ruled lines 1201, whereby the crinkles are
absorbed and become undistinguished. Thus, since generation of crinkles in the bottom portion
16 is reduced, the design of the packaging container 1 is prevented from being degraded and the
bottom portion 16 can be sufficiently expanded. On the other hand, when the ruled lines 1201
are not provided, since stress is concentrated on a portion, near the outer edge, of the bottom
portion 16, crinkles 1001 are generated as in a bottom portion 1000 shown in FIG. 16, whereby
the design is degraded, and expansion becomes insufficient. In order to more assuredly reduce
generation of crinkles, the non-sealed portion 130 may be provided as shown in (c¢) of FIG.19.
Further, in the bottom portion 16 shown in (d) of FIG. 18, the circular lines 1202 as well as the
ruled lines 1201 enable reduction of the stress, and further enables absorption of crinkles.
[0086] Further, even in an environment in which air pressure outside the packaging
container 1 is higher than air pressure thereinside, since the rigidity of the bottom portion 16 is
lower than the rigidity of the side wall 15, expansion of the bottom portion 16 is reduced or the
bottom portion 16 is further recessed toward the inner side of the packaging container 1, thereby
absorbing difference in air pressure. On the other hand, the side wall 15 having a
distinguishable outer appearance is not deformed. Therefore, the design of the packaging
container 1 is not degraded. For example, the packaging container 1 was filled with powdery
substances of instant coffee at 30°C, and the opening was thereafter sealed, and the packaging
container 1 was left as it was in an environment in which the temperature was 0°C. Namely,
the packaging container 1 containing the contents 80 was left as it was in an environment in
which air pressure outside the packaging container 1 was higher than air pressure thereinside.
In this case, expansion of the bottom portion 16 was reduced, and the side wall 15 having a
distinguishable outer appearance was not deformed. Namely, the design of the packaging
container 1 was not degraded as a whole.

[0087] Thus, in the examples shown in (b) of FIG. 15 and (b) and (c) of FIG. 19, in a
case where air pressure inside the packaging container 1 is lower than air pressure thereoutside,

the difference in air pressure is absorbed. Therefore, the bottom portion 16 is previously
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expanded outward of the packaging container. However, in a case where, as shown in (a) of
FIG. 15 and (a) of FIG. 19, the bottom portion 16 is not previously expanded, when, for example,
packaging containers in which the contents 80 are packaged at a place where the altitude is low
are circulated and placed in a place where the altitude is high, and air pressure inside the
packaging containers becomes higher than air pressure thereoutside, the bottom portion 16 is
expanded outward of the packaging container without generating crinkles to absorb difference in
air pressure, and expansion of the side wall 15 is prevented. Therefore, difference in air
pressure can be absorbed without degrading the design of the packaging container.

[0088] Next, a manufacturing method for manufacturing the packaging container 1
according to the present embodiment will be described.

[0089] Firstly, on one of flat surfaces of a bottom member 12a which is to be later
formed into the bottom portion 16 of the container body 2, ruled lines are formed as illustrated in
one of the examples shown in FIG. 17 and FIG. 18. Specifically, a plurality of ruled lines are
formed on one of the flat surfaces of the bottom member 12a so as to radially extend as viewed
from the center portion thereof.

[0090] The bottom member 12a is fixed to the side wall 15 on the lower end side of the
side wall 15 of the packaging container 1. Specifically, the lower end portion of the side wall
15 is folded back inward to sandwich and seal the fixing portion that is an outer edge portion of
the bottom member 12a. At this time, as shown in (¢) of FIG. 19, an overlapping portion where
the fixing portion of the bottom member 12a and the side wall 15 overlap each other, may be
sealed such that a portion, of the overlapping portion, from the folding-back position to a
predetermined height is sealed, and a portion of the overlapping portion higher than the
predetermined height is not sealed. In the present embodiment, the bottom member 12a is fixed
to the side wall 15 up to a height that corresponds to a certain distance from the lower end of the
side wall 15 toward the upper end side, for example, up to a height which correspond to the
distance of 8 mm. At this time, the bottom member 12a is fixed to the side wall 15 such that
the surface having the ruled lines is positioned at the lower end side of the side wall 15, and an
outer edge contacts with the inner side surface of the side wall 15. Since the bottom member
12a is to be later formed into the bottom portion 16 of the packaging container 1, the structure of
the bottom member 12a is the same as the structure of the bottom portion 16 described in the
embodiment. As described above, the intermediate product 51 described above is formed.
When the bottom portion 16 is not previously expanded, a curling portion is subsequently
formed (intermediate products 52, 54) and a flange is formed in the above-described steps, to
manufacture the container body 2.

[0091] When the bottom portion 16 is previously expanded, a curling portion is formed
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(intermediate products 52, 54) and a flange is formed for the intermediate product 51, and
thereafter the following steps are further performed. FIG. 22 illustrates a manufacturing method
for manufacturing the packaging container 1. As shown in FIG. 22, a cylindrical manufacturing
receiver tool 90 is used in the manufacturing method for manufacturing the packaging container

1 of the present invention. The manufacturing receiver tool 90 is a vessel having a high rigidity,
and is formed of, for example, aluminium or resin. The manufacturing receiver tool 90

includes a cylindrical side surface portion 91, a circular bottom portion 92, and a lid 93 having a
hole 93a at the center portion thereof. The bottom portion 92 is fixed to the lower end of the
side surface portion 91. The lid 93 is detachably mounted to the top end of the side surface
portion 91, so as to cover an opening at the top end of the side surface portion 91. The inner
diameter of the side surface portion 91 of the manufacturing receiver tool 90 is, for example, 97
mm, and the height of the side surface portion 91 is, for example, 180 mm.

[0092] Firstly, the entirety of the bottom member 12a is heated to a temperature ranging
from 50°C to 80°C. For example, the entirety of the bottom member 12a is heated to a
temperature ranging from 50°C to 80°C by hot air being applied to the bottom member 12a.

The side wall 15 having the bottom member 12a fixed thereto is accommodated in the
manufacturing receiver tool 90 such that the bottom member 12a and the bottom portion 92 of
the manufacturing receiver tool 90 oppose each other. For example, when the inner diameter of
the side surface portion 91 of the manufacturing receiver tool 90 is 97 mm, and the outer
diameter of the side wall 15 of the packaging container 1 is 95 mm, a space of 1 mm is formed
between the side surface portion 91 and the side wall 15.  After the side wall 15 having the
bottom member 12a fixed thereto is accommodated in the manufacturing receiver tool 90, an
opening at the top of the manufacturing receiver tool 90 is covered with the lid 93. At this time,
the hole 93a formed in the lid 93 is positioned on the center axis of the side surface portion 91.
[0093] Next, air is blown through the hole 93a formed in the lid 93 into the
manufacturing receiver tool 90 in the axial direction of the side surface portion 91 of the
manufacturing receiver tool 90. In practice, air is blown through the hole 93a into a space
formed by the side wall 15, the bottom member 12a, and the lid 93. For example, air is blown
through the hole 93a into the space at a pressure that is higher than or equal to 1 Mpa and not
higher than 10 Mpa for a time period that is longer than or equal to 0.02 seconds and not longer
than 10 seconds.

[0094] Immediately before air is blown, the temperature of the entirety of the bottom
member 12a has become a high temperature ranging from 50°C to 80°C. Therefore, the bottom
member 12a is softened, and can be easily deformed. In this state, by air being blown into the

manufacturing receiver tool 90, the center portion of the bottom member 12a accommodated in
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the manufacturing receiver tool 90 is expanded toward the bottom portion 92 of the
manufacturing receiver tool 90. For example, when air is blown at a pressure that is higher than
or equal to 1 Mpa and not higher than 10 Mpa for a time period that is longer than or equal to
0.02 seconds and not longer than 10 seconds as described above, the center portion of the bottom
member 12a is expanded toward the bottom portion 92 by 5 mm. When the bottom member
12a is expanded, the bottom member 12a becomes the bottom portion 16 shown in (b) of FIG. 15.
When the expansion has been formed for the bottom portion 16, the lid 93 is removed, and the
side wall 15 having the bottom portion 16 fixed on the lower end side is extracted externally
from the manufacturing receiver tool 90.  As described above, the container body 2 having the
bottom portion 16 expanded can be formed. Thereafter, the curling portion is formed
(intermediate products 52, 54) and the flange is formed in the above-described steps, to
manufacture the container body 2.

[0095] The step of previously forming expansion for the bottom portion 16 may be
performed for the intermediate products 51, 52, and 54. Namely, this step may be performed in
any stage after the step of sealing the side wall 15 and the bottom member 12a with each other
and before the container body 2 is filled with the contents 80.

[0096] In the container body 2 having been thus manufactured, crinkling as described
above does not occur in the bottom portion 16, and when an internal pressure of the packaging
container 1 is reduced as compared to an external pressure, recessing of the side wall 15 having a
distinguishable outer appearance as described above does not occur, the design of the entirety of
the packaging container 1 may not be degraded.

[0097] In the above-described example, the bottom member 12a is heated before air is
blown into the manufacturing receiver tool 90. However, when the bottom member 12a is
highly flexible, the bottom member 12a need not be heated. Whether or not the heating is
performed may be determined by conducting a test as appropriate according to flexibility of the
bottom member 12a, a pressure and an amount of air to be blown, or the like. The temperature
for the heating may be also determined by conducting a test as appropriate.

[0098] Further, in the above-described example, when air is blown into the
manufacturing receiver tool 90, air is blown through the hole 93a formed in the lid 93 into the
manufacturing receiver tool 90 in the axial direction of the side surface portion 91 of the
manufacturing receiver tool 90. However, air may not be blown in the axial direction of the
side surface portion 91 of the manufacturing receiver tool 90. For example, air may be blown
in the direction angled relative to the axis of the side surface portion 91. Further, the hole 93a
in the lid 93 may not be formed on the center axis of the side surface portion 91.

[0099] Further, in the above-described example, when air is blown into the
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manufacturing receiver tool 90, air is blown at a pressure that is higher than or equal to 1 Mpa
and not higher than 10 Mpa for a time period that is longer than or equal to 0.02 seconds and not
longer than 10 seconds. However, the pressure of air to be blown and the time period for which
air is blown are not limited to the above-described conditions. The pressure of air to be blown
and the time period for which air is blown may be determined by conducting a test as appropriate
according to flexibility of the bottom member 12a, heated state of the bottom member 12a, or the
like.
[0100] Further, in the above-described example, when air is blown into the
manufacturing receiver tool 90, the entirety of the bottom member 12a to be later formed into the
bottom portion 16 of the packaging container 1 is heated to a temperature ranging from 50°C to
80°C. However, a portion of the bottom member 12a, for example, an area that is 30% or more
of the flat surface of the bottom member 12a may be heated to a temperature ranging from 50°C
to 80°C. Also in this case, the bottom member 12a is softened and can be easily deformed.
Therefore, when, in this state, air is blown into the manufacturing receiver tool 90, the center
portion of the bottom member 12a accommodated in the manufacturing receiver tool 90 is
expanded toward the bottom portion 92 of the manufacturing receiver tool 90.
[0101] Further, in the above-described example, the center portion of the bottom member
12a is expanded by air being blown, to form the bottom portion 16 forming a portion of the
packaging container 1. However, the center portion of the bottom member 12a may be
expanded by using upper and lower molds, to form the bottom portion 16.
[0102] The step of forming expansion for the bottom portion 16 and the other steps may
be performed in a temporally sequential manner. However, the expansion may be formed for
the bottom portion 16, temporally separately from the other steps, immediately before the
packaging container 1 is filled with the contents 80, in order to assuredly maintain the expansion
of the bottom portion 16 when the packaging container 1 is sealed. ~Alternatively, the step of
forming expansion for the bottom portion 16 and the other steps are performed in a temporally
sequential manner, and, for example, the bottom portion 16 may be further drawn from the
outside of the packaging container 1 immediately before the contents 80 is fully supplied, and
therefore, even when the expansion is recessed during transportation or the like, the expansion
may be restored.
[0103] Hereinafter, evaluation results of the packaging container 1 and the manufacturing
method thereof according to the modifications will be described.

(Evaluation result 1)

In a case where the bottom portion 16 of the packaging container 1 having no

ruled lines and the bottom portions 16 of the packaging containers 1 having the ruled lines
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illustrated in each of the examples shown in FIG. 17 and FIG. 18 were prepared, when air
pressure inside the packaging containers 1 became lower than air pressure thereoutside, and the
bottom portions 16 were recessed, whether or not crinkles were generated near the outer edges of
the bottom portions 16, was determined. The determination results are indicated below in
“crinkles that degraded outer appearance” in Table 1. In the column, “+” represents a case
where no crinkles were generated, and “-” represents a case where crinkles were generated. In
Table 1, an amount of expansion of the center portion of the bottom portion 16 relative to the
outer edge thereof is indicated as “depth of expansion”. Further, the expansion of the bottom
portion 16 was formed, in the above-described manufacturing method, by blowing air at 1 MPa
for 0.2 seconds.

[0104] [Table 1]

Crinkle that degraded outer
appearance

Whether or not ruled lines

were provided Depth of expansion (mm)

No ruled lines were provided

(comparative example) 3.5 )

Ruled lines were provided
(FIG. 17 24 ruled lines each 4.0 +
having length of 12 mm)

Ruled lines were provided
((a) of FIG. 18 12 ruled lines 5.0 +
each having length of 22 mm)

Ruled lines were provided
((b) of FIG. 18 12 ruled lines 5.5 g4
each having length of 30 mm)

Ruled lines were provided
((c) of FIG. 18 8 ruled lines
each having length of 12 mm 5.4 +
+ 8 ruled lines each having
length of 22 mm)

Ruled lines were provided

((d) of FIG. 18 12 ruled lines
each having length of 22 mm
+ circular lines)

6.0 -

[0105] As indicated in Table 1, in the bottom portion 16 having no ruled lines, crinkles
were generated near the outer edge of the bottom portion 16. On the other hand, in the bottom
portions 16 having the ruled lines illustrated in each of the examples shown in FIG. 17 and FIG.
18, no crinkles were generated near the outer edges of the bottom portions 16. Thus, it was
confirmed that, when the ruled lines were provided on the outer surface portion of the bottom
portion 16, even when air pressure inside the packaging container 1 became lower than air
pressure thereoutside, and the bottom portion 16 was recessed, crinkles that degraded the design

were not generated near the outer edge of the bottom portion 16.
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[0106] (Evaluation result 2)

A relationship between a pressure of air to be blown and a time period for which
air is blown was determined for the manufacturing method described herein when the bottom
portion 16 having an expansion of 3 mm was formed at the center portion thereof by blowing air
to the center portion of the bottom member 12a. The determination results are as shown in FIG.
23. Asshown in FIG. 23, it was confirmed that the bottom portion 16 having an expansion of 3
mm at the center portion thereof was formed by blowing air at a pressure that was higher than or
equal to 1 Mpa and not higher than 10 Mpa for a time that was longer than or equal to 0.02

seconds and not longer than 10 seconds.

INDUSTRIAL APPLICABILITY
[0107] The present invention is useful for a manufacturing method for manufacturing
packaging containers used to facilitate transfer of fluid contents such as powdery, granular, and

liquid contents from one case to another case.

DESCRIPTION OF THE REFERENCE CHARACTERS
[0108] 1 packaging container

container body

funnel component

sealing lid

tab

discharge portion

first tapered portion

R~ N n kRWN

second tapered portion
9 side wall portion
10 folded portion

11 embossed portion
12 bottom portion
12a  bottom member
13 funnel portion

14 crease

15 side wall

16 bottom portion
17 flange portion

18 lower film
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19 upper film

21,21b blank material
22,23,24 intermediate product
25 arc

27 corrugated line portion

28 container to be filled

30 funnel component

31 discharge portion

32 tapered portion

33 side wall portion

35 funnel portion

36 blank material

37 ruled line

38, 39,42 intermediate product
40 narrow open portion

41 tapered portion

45 folded portion

46,47,48 arc

51, 52,54 intermediate product
53,55 curling portion

56 mold
59 side wall portion
60 chuck

6la expanding member

80 contents

90 manufacturing receiver tool
91 side surface portion

92 bottom portion

93 lid

93a hole

111  polyethylene layer

112 deposition film

113 polyethylene terephthalate layer
114 paper

115 polyethylene layer
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121 polyethylene layer

122 deposition film

123 gas-sealing function resin layer
124 polyethylene layer

125 paper

126 polyethylene layer

130 non-sealed portion

1000  bottom portion

1001 crinkle

1201, 1202  ruled line
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CLAIMS

[Claim 1] A manufacturing method for manufacturing, by using a sheet member including
paper and a sealant, a funnel component that includes: a funnel portion having a diameter
reduced from a wide opening side toward a narrow opening side; and a side wall portion that
connects to a wide opening side portion of the funnel portion and surrounds an outer surface of
the funnel portion, the manufacturing method comprising the steps of:

forming a blank material surrounded by an arc, a pair of straight lines that extends
in a radial direction of the arc, and a corrugated line that extends so as to form an arc that is
concentric with the arc and has a radius less than the arc, by punching the sheet member by using
a die;

forming a first intermediate product that is tapered, by rolling the blank material,
and causing portions near the paired straight lines to overlap each other and be welded to each
other;

forming a second intermediate product by folding back and welding the
corrugated line portion of a narrow opening side portion of the first intermediate product over the
entirety of a circumference of the corrugated line portion;

forming a third intermediate product having the side wall portion by folding the
wide opening side portion of the second intermediate product back outward over the entirety of a
circumference of the wide opening side portion; and

forming a cylindrical discharge portion forming the narrow opening side portion,
a first tapered portion that connects to the discharge portion and has a tapered shape, and a
second tapered portion that connects to the first tapered portion and has a tapered shape having a
taper angle less than the first tapered portion, by performing a pressing process on the third

intermediate product by using a mold to perform a drawing process.

[Claim 2] The manufacturing method for manufacturing the funnel component according to
claim 1, wherein, during the drawing process, a plurality of recesses that extend over the
discharge portion and the first tapered portion are further formed intermittently in a

circumferential direction of the third intermediate product.

[Claim 3] The manufacturing method for manufacturing the funnel component according to
claim 1 or 2, wherein the step of forming the third intermediate product includes the step of
further contracting the folded portion in a circumferential direction of the second intermediate

product.




33

[Claim 4] A manufacturing method for manufacturing a packaging container having a
funnel component that includes: a funnel portion having a diameter reduced from a wide opening
side toward a narrow opening side; and a side wall portion that connects to a wide opening side
portion of the funnel portion and surrounds an outer surface of the funnel portion, the
manufacturing method comprising the steps of:

forming the funnel component by the manufacturing method according to any one
of claims 1 to 3;

forming a cup-shaped container body having a cylindrical side wall, a bottom
portion, and an open end; and

inserting the funnel component through the open end of the container body
thereinto so as to face the wide opening side portion of the funnel component toward the bottom
portion of the container body, and joining an outer surface of the side wall portion to an inner

circumferential surface of the funnel component.

[Claim 5] The manufacturing method for manufacturing the packaging container according
to claim 4, wherein

the step of forming the container body includes the steps of:

forming a cup-shaped intermediate product having: a cylindrical side wall and a
bottom portion formed of a sheet member including paper and a sealant; and an open end;

forming a first curling portion by curling the open end portion of the side wall
outward;

softening the sealant by heating a portion, on a bottom portion side, of the first
curling portion;

forming a second curling portion by further curling outward the first curling
portion having the sealant softened; and

forming a flange portion by pressing the second curling portion.

[Claim 6] The manufacturing method for manufacturing the packaging container according
to claim 4 or 5, wherein

the step of joining the outer surface of the side wall portion to the inner
circumferential surface of the funnel component includes the steps of:

heating and softening the sealant on the outer surface of the side wall portion;

holding the funnel component in a state where the side wall portion of the funnel
component is contracted in a ¢ircumferential direction such that an outer diameter of the side

wall portion is less than an inner diameter of the open end of the container body, and inserting
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the funnel component into the container body so as to face the wide opening side portion toward
the bottom portion of the container body; and

pressing and widening the side wall portion of the funnel component inserted in
the container body, and pressing and attaching the side wall portion to an inner surface of the

side wall of the container body.

[Claim 7] The manufacturing method for manufacturing the packaging container according
to any one of claims 4 to 6, wherein the step of joining the outer surface of the side wall portion
to the inner circumferential surface of the funnel component further includes the step of heating
and softening the sealant in a portion, of the inner surface of the side wall of the container body,
to which the side wall portion of the funnel component is sealed, before inserting the funnel

component into the container body.

[Claim 8] The manufacturing method for manufacturing the packaging container according
to any one of claims 4 to 7, further comprising the step of sealing, after the step of joining the
outer surface of the side wall portion to the inner circumferential surface of the funnel
component, the open end of the container body with a film that is to be broken by a pressing

force after the container body is filled with contents.

[Claim 9] The manufacturing method for manufacturing the packaging container according
to any one of claims 5 to 8, wherein

the side wall has a rigidity higher than the bottom portion;

the step of forming the intermediate product includes the steps of:

forming a plurality of ruled lines on one of surfaces of a bottom member formed
of a sheet member including paper and a sealant so as to radially extend as viewed from a center
portion; and

forming the bottom portion by sealing the bottom member having the ruled lines,
and a lower end side portion of the side wall with each other such that a surface on which the

ruled lines are formed is positioned outside.

[Claim 10]  The manufacturing method for manufacturing the packaging container according
to claim 9, further comprising the steps of:

covering an opening at a top of the side wall, except for a portion of the opening,
with a receiver tool, after the step of forming the bottom portion; and

expanding, after the step of forming the bottom portion, a center portion of the
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bottom portion by blowing air through the portion of the opening into a space formed by the

bottom portion and the side wall.

[Claim 11]  The manufacturing method for manufacturing the packaging container according
to claim 9 or 10, wherein

in the step of forming the bottom portion,

a lower end portion of the side wall is folded back inward, to sandwich an outer
edge portion of the bottom member in an overlapping manner, and an overlapping portion in a
region from a folding-back position to a predetermined height is sealed, and the overlapping

portion in a region higher than the predetermined height is not sealed.

[Claim 12]  The manufacturing method for manufacturing the packaging container according
to claim 10 or 11, further comprising the step of heating the bottom portion to a temperature that
is higher than or equal to 50°C and not higher than 80°C before the step of expanding the center
portion of the bottom portion.

[Claim 13]  The manufacturing method for manufacturing the packaging container according
to any one of claims 10 to 12, wherein the opening is covered except for a center portion of the

opening in the step of covering with the receiver tool.

[Claim 14]  The manufacturing method for manufacturing the packaging container according
to any one of claims 10 to 13, wherein air is blown at a pressure that is higher than or equal to 1
MPa and not higher than 10 MPa for a time period that is longer than or equal to 0.02 seconds

and not longer than 10 seconds in the step of expanding the center portion of the bottom portion.




