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METHOD FOR ATTACHING THIN
CYLINDRICAL ELEMENT TO MOLD CORE,
PROCESS FOR PRODUCING CYLINDRICAL

CONTAINER, AND MOLD CORE

TECHNICAL FIELD

[0001] The present invention relates to a method for attach-
ing a thin cylindrical element to a mold core, in which a
film-like thin cylindrical element, which is formed in a cylin-
drical shape, is attached to an outer surface of a mold core in
a manner covering the mold core, in order to form a trunk
portion of a cylindrical container, such as a plastic container,
a process for producing a cylindrical container, and a mold
core.

[0002] Priority is claimed on Japanese Patent Application
No. 2010-059323, filed on Mar. 16, 2010, the content of
which is incorporated herein by reference.

BACKGROUND ART

[0003] In recent years, containers having the thinnest pos-
sible walls are provided in order to reduce the amount of
plastic that needs to be disposed. For example, a plastic con-
tainer formed using a thin plastic laminate film is disclosed in
Patent Document 1. This plastic container has a cylindrical
shape with the bottom, and includes a trunk portion formed in
a cylindrical shape using a plastic laminate film and molded
portions coupled with one end and the other end of the trunk
portion by insertion injection molding means.

[0004] Patent Document 1 discloses that a cylindrical ele-
ment made of a plastic laminate film is attached to a mandrel
used as a mold core in a manner covering the mandrel. In the
technique described in Patent Document 1, the cylindrical
element is attached to the mandrel in a manner covering the
mandrel, and the mandrel is mounted on a molding tool.
Thereafter, a melted plastic resin material is injected into a
mold cavity within the molding tool by the insertion injection
molding means, to form the molded portions connected to the
one end and the other end of the cylindrical element, thereby
molding the above plastic container.

CITATION LIST

Patent Document

[0005] [Patent Document 1] Japanese Patent Application,
First Publication No. 2000-103428
SUMMARY OF INVENTION
Technical Problem

[0006] Incidentally, in the mold to mold the plastic con-
tainer disclosed in Patent Document 1, usually, molding
spaces to mold the above molded portions are formed so as to
be larger than the molded portions after molding in consid-
eration of shrinkage of injected resin after molding. On the
other hand, as for the cylindrical element that forms the trunk
portion, it is necessary to attach the cylindrical element to the
mandrel (mold core) in a manner covering the mandrel with-
out a gap in consideration of the appearance quality after
molding.

[0007] If the cylindrical element is formed so as to be
slightly larger than the mold core, there is a tendency for
wrinkles or the like to be generated at junctions between the
trunk portion and the molded portions due to shrinkage at the
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molded portions of the plastic container after molding. There-
fore, deterioration of appearance quality or functionality may
be caused.

[0008] More specifically, in addition to the deterioration of
appearance quality due to wrinkles or the like, the generation
of wrinkles or the like and the shrinkage of the molded por-
tions interact with each other, and sealing performance may
be degraded at the junctions between the trunk portion and the
molded portions. For this reason, it is necessary to attach the
cylindrical element having an internal diameter equal to or
less than the diameter of the mold core, to the mold core in a
manner covering the mold core.

[0009] However, since the operations of attaching the
cylindrical element to the mold core in a manner covering the
mold core without a gap requires attaching the cylindrical
element while stretching it, a substantial amount of time and
effort are taken. Ifthe cylindrical element is formed so as to be
slightly larger than the mold core as mentioned above, attach-
ment performance is improved, but quality of appearance or
the like cannot be maintained.

[0010] Inorderto copewith this situation, usually, the mold
core is formed in a tapered form having a diameter which
decreases toward the tip thereof, and the cylindrical element
is also formed in a tapered form having a diameter which
decreases toward the tip thereof (the diameter increases
toward the mold core), whereby attachment performance of
the cylindrical element to the mold core is improved, and
extraction performance of a molded product (plastic con-
tainer) is also enhanced. However, in this technique, it is
necessary to form the cylindrical element in a cylindrical
shape with a taper at every molding, and to attach the cylin-
drical element to the mold core in a manner covering the mold
core. Thus, this technique requires a substantial amount of
time and effort in order to produce the cylindrical element,
and is not favorable in terms of manufacturing costs or manu-
facturing efficiency.

[0011] The present invention has been made in view of the
relevant circumstances. The present invention provides a
method for attaching a thin cylindrical element to a mold
core, a process for producing a cylindrical container, and a
mold core, which can reduce the manufacturing costs of a
cylindrical container, can improve manufacturing efficiency,
and can also maintain the quality of the cylindrical container,
in a case where the thin cylindrical element formed from a
plastic laminate film or the like is attached to the mold core in
a manner covering the mold core, to thereby mold the cylin-
drical container.

Solution to Problem

[0012] According to a first aspect of the present invention,
a method for attaching a thin cylindrical element to a mold
core is a method in which a film-like thin cylindrical element,
which is formed in a cylindrical shape having a constant
cross-sectional shape, is attached to an outer surface ofamold
core in a manner so as to cover the mold core. The method
includes: pressing the thin cylindrical element onto a tip
portion of the mold core; guiding the thin cylindrical element
to a base end side of the mold core while ejecting gas into
between the mold core and the thin cylindrical element; and
attaching the thin cylindrical element to the outer surface of
the mold core in a manner so as to cover the mold core.

[0013] In this case, the mold core may be formed in a
rod-like body having a constant outer circumferential length,
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and the outer circumferential length may be set to be greater
than or equal to an inner circumferential length of the thin
cylindrical element.

[0014] Additionally, in this case, an outer diameter of the
mold core may be set so as to become maximized at at least a
base end of the mold core.

[0015] Additionally, in this case, an outer surface of the tip
portion of the mold core may be formed with a gas ejection
hole, and gas may be ejected into between the mold core and
the thin cylindrical element from the gas ejection hole.
[0016] Additionally, in this case, the outer surface of the tip
portion of the mold core may be formed with a groove por-
tion, and the groove portion may be formed with the gas
ejection hole.

[0017] Additionally, in this case, the tip portion of the mold
core may be provided with an inducing portion that facilitates
pressing the thin cylindrical element.

[0018] Additionally, in this case, the inducing portion may
be a chamfered portion formed at the tip portion of the mold
core.

[0019] Additionally, in this case, the inducing portion may
be a separate body core that is attached to the tip portion of the
mold core and has an outer diameter less than the outer
diameter of the mold core.

[0020] Additionally, in this case, a cylindrical container
may be produced using the method for attaching a thin cylin-
drical element to a mold core described in any one of the
above descriptions.

[0021] According to a second aspect of the present inven-
tion, a mold core is for attaching a film-like thin cylindrical
element, which is formed in a cylindrical shape having a
constant cross-sectional shape, to an outer surface thereof in
a manner so as to cover the mold core. The mold core is
formed in a rod-like body having a constant outer circumfer-
ential length, the outer circumferential length is set to be
greater than or equal to an inner circumferential length of the
thin cylindrical element, and an outer surface of a tip portion
of'the mold core is formed with a gas ejection hole to eject air.
[0022] In this case, the outer surface of the tip portion may
be formed with a groove portion, and the groove portion may
be formed with the gas ejection hole.

[0023] Additionally, in this case, the tip portion of the mold
core may be formed with an inducing portion that facilitates
pressing the thin cylindrical element.

Effects of Invention

[0024] According to the first and second aspects of the
present invention, in a case where a film-like thin cylindrical
element is attached to a mold core in a manner covering the
mold core, to thereby mold a cylindrical container, the manu-
facturing costs of the cylindrical container can be reduced,
manufacturing efficiency can be improved, and the quality of
the cylindrical container can also be maintained.

BRIEF DESCRIPTION OF DRAWINGS

[0025] FIG. 1 is a schematic configuration view of a mold-
ing tool related to a first embodiment of the present invention.
[0026] FIG. 2 is a perspective view showing an example of
a plastic container molded using the molding tool related to
the first embodiment of the present invention.

[0027] FIG. 3 is a schematic configuration view of a mold
core in the molding tool related to the first embodiment of the
present invention.
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[0028] FIG. 4 is a schematic configuration view of a deliv-
ery jig that is an apparatus that attaches a plastic laminate film
to the mold core related to the first embodiment of the present
invention.

[0029] FIG. 5is aview illustrating attachment of the plastic
laminate film to the mold core related to the first embodiment
of the present invention.

[0030] FIG. 6is a view illustrating attachment of the plastic
laminate film to the mold core related to the first embodiment
of the present invention.

[0031] FIG.7is aview illustrating attachment of the plastic
laminate film to the mold core related to the first embodiment
of the present invention.

[0032] FIG. 8is aperspective view of a mold core related to
a second embodiment of the present invention.

[0033] FIG. 9 is a view illustrating the shape of the mold
core related to the second embodiment of the present inven-
tion.

[0034] FIG. 10 is a side view of the mold core related to a
second embodiment of the present invention.

[0035] FIG. 11 is a perspective view showing a plastic
container molded in the second embodiment of the present
invention.

DESCRIPTION OF EMBODIMENTS

[0036] Embodiments of the present invention will be
described below with reference to

[0037] the drawings.
First Embodiment
[0038] FIG. 1 is a schematic configuration view of a mold-

ing tool 1 for molding a plastic container. The molding tool 1
shown in FIG. 1 includes a stationary mold 2 and a columnar
mandrel 3 used as a mold core. The mandrel 3 is movable
forward and backward with respect to the stationary mold 2.
The mandrel 3 is mounted on the stationary mold 2 in a state
where a laminated cylindrical element 4 that is an example of
a thin cylindrical element is attached to the external surface
(outer peripheral surface) of the mandrel 3 in a manner cov-
ering the mandrel 3 and a circular film 5 is made to abut
against the tip of the mandrel 3.

[0039] The mandrel 3 is formed in a columnar shape with a
constant cross-sectional shape (a cross-section in a direction
orthogonal to the longitudinal direction) from the base end
side to a part short of the tip portion (part excluding a cham-
fered portion 13 to be described below). That is, the mandrel
3 is formed in a rod-like body with a constant outer circum-
ferential length in the interval from the base end side to the
part short of the tip portion. On the other hand, the laminated
cylindrical element 4 is formed using a plastic laminate film
as a material. The laminated cylindrical element 4 is formed
in a cylindrical body with a constant cross-sectional shape (a
cross-section in the direction orthogonal to the longitudinal
direction) in order to form a tubular (cylindrical) trunk por-
tion of a plastic container to be molded. That is, the laminated
cylindrical element 4 is formed in a cylindrical shape in which
its cross-sectional shape is a circular shape with a constant
diameter, and has a constant inner circumferential length.
Additionally, the circular film 5 forms a portion of the bottom
of'the plastic container. Moreover, although the tip portion of
the mandrel 3 has a tapered shape, the tip portion will be
described below in detail.
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[0040] The stationary mold 2 is formed with a space corre-
sponding to the shape of a plastic container to be molded. A
molding space 6 for forming a disk-shaped bottom of the
plastic container is formed between the tip of the mandrel 3
and the stationary mold 2 in a state where the mandrel 3 is
mounted on the stationary mold 2. Additionally, an annular
molding space 7 surrounding the external surface (outer
peripheral surface) of the laminated cylindrical element 4 is
formed between a base-side lateral face (base-side outer
peripheral surface) of the mandrel 3 and the stationary mold
2. The molding space 6 and the molding space 7 that are
cavities communicate with a runner 8 (channel) for filling
them with melting resin provided in the stationary mold 2.
Thereby, melting resin flows to the molding space 6 and the
molding space 7.

[0041] The laminated cylindrical element 4 attached to the
mandrel 3 in a manner covering the mandrel 3 will be
described in detail.

[0042] The laminated cylindrical element 4 is a cylindrical
body with both end openings, which is formed by overlapping
and joining the side ends of a plastic laminate film that is a
material that is cut in a rectangular shape. In addition, if
necessary, the laminated cylindrical element 4 may be a cylin-
drical body with both end openings, which is formed by
butting and joining the side ends of a material, or may be a
cylindrical body with both end openings, which is formed by
overlapping side ends and then joining the side ends with an
adhesive (sticky) tape from the inside. Additionally, as the
plastic laminate film that is a material of the laminated cylin-
drical element 4, if a moisture-proof property or a gas barrier
property is taken into consideration, a material obtained by
laminating a polyethylene film with a thickness of 70
microns, a polyester film with a thickness of 12 microns, an
aluminum foil with a thickness of 12 microns as a barrier
materials, and a polyethylene film with a thickness of 70
microns is suitable. Additionally, the plastic laminate film
may be a material obtained by laminating cast polypropylene
with a thickness of 70 microns, a polyester film with a thick-
ness of 12 microns, an aluminum foil with a thickness of 12
microns, and cast polypropylene with a thickness of 70
microns. Additionally, the plastic laminate film may be a
material obtained by laminating cast polypropylene with a
thickness of 70 microns, a polyester film with a thickness of
12 microns, and cast polypropylene with a thickness of 70
microns. Additionally, instead of metallic foils, such as an
aluminum foil, a material obtained by vapor-depositing met-
als, such as aluminum or magnesium, on a plastic film as a
barrier material, a material obtained by vapor-depositing
metal oxides, such as aluminum oxide or silicon oxide, on a
plastic film, a coating film or the like formed by coating
barrier films, such as polyvinyl alcohol or ethylene-vinylal-
cohol copolymer system, or barrier materials, such as poly-
vinylidene chloride, on a plastic film can be used. In addition,
a laminated cylindrical element 4 made of a plastic laminate
film as a laminate material is used in the present embodiment.
However, a cylindrical element made of a material obtained
by laminating plastics or an aluminum foil on paper or a
unilaminate film-like material may be used. That is, the cylin-
drical element may be a film-like material made of a material
having elasticity.

[0043] A plastic container to be molded using the molding
tool 1 is a bottomed cylindrical container, and a plastic con-
tainer 20 molded in the molding tool 1 is shown in FIG. 2. As
shown in FIG. 2, the plastic container 20 includes a trunk
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portion 21 molded in a cylindrical shape by the laminated
cylindrical element 4, an upper molded portion 22 molded
integrally with one end of the trunk portion 21, and a lower
molded portion 23 molded integrally with the other end of the
trunk portion 21. The upper molded portion 22 is an annular
molded body, and is provided on the outer peripheral surface
of the one end of the trunk portion 21. The upper molded
portion 22 is a part formed by the molding space 7. The lower
molded portion 23 is a disk-shaped molded body, and is
provided so as to block the other end of the trunk portion 21.
The lower molded portion 23 is a part formed by the molding
space 6, and is combined integrally with the circular film 5.
[0044] Next, the mandrel 3 will be described with reference
to FIG. 3. In the mandrel 3, the outer peripheral surface of a tip
portion 3A of the mandrel 3 is formed with a groove portion
10 running in the circumferential direction thereof, and the
groove portion 10 is formed with an ejection hole (gas ejec-
tion hole) 11 to eject air. The ejection hole 11 communicates
with an air communication passage 12 formed inside the
mandrel 3, and is capable of ejecting the air pumped from the
air communication passage 12 to the outside. In addition,
gases other than air may be ejected from the ejection hole 11,
for example, inert gas (argon gas or the like) may be ejected.
Additionally, the tip portion 3A of the mandrel 3 is formed
with the chamfered portion 13 that is an inducing portion for
facilitating pressing the laminated cylindrical element 4, and
thus the tip portion 3A of the mandrel 3 has a tapered shape.
[0045] The external diameter of the portion excluding the
chamfered portion 13 in the mandrel 3 is set to be greater than
the internal diameter of the laminated cylindrical element 4
before the attaching and covering. That is, the outer circum-
ferential length of the portion excluding the chamfered por-
tion 13 in the mandrel 3 is set to be greater than the inner
circumferential length of the laminated cylindrical element 4
before the attaching and covering.

[0046] Additionally, the external diameter on the tip side of
the chamfered portion 13 is set to be less than the internal
diameter of the laminated cylindrical element 4 before the
attaching and covering. Therefore, the laminated cylindrical
element 4 can be easily pressed and fitted onto the chamfered
portion 13.

[0047] A procedure of molding the plastic container 20
using the molding tool 1 will be described.

[0048] First, the laminated cylindrical element 4 is attached
to the mandrel 3. In the present embodiment, the laminated
cylindrical element 4 is attached to the mandrel 3 using a
delivery jig 9 shown in FIG. 4. The delivery jig 9, as shown in
FIG. 4, includes a columnar delivery jig body 15 that pro-
trudes from a plate-shaped base part 14 and a movable part 16
that is provided radially outside the delivery jig body 15 so as
to be slidable in the axial direction (the direction shown by the
arrow in the drawing) of the delivery jig body 15. The external
diameter of the delivery jig body 15 is set so that the laminated
cylindrical element 4 can be attached to the external surface of
the delivery jig body 15.

[0049] A procedure of attachment of the plastic laminate
films (the laminated cylindrical element 4 and the circular
film 5) from the delivery jig 9 to the mandrel 3 in the present
embodiment will be described below in detail with reference
to FIGS. 510 7.

[0050] First, as shown in FIG. 5, the laminated cylindrical
element 4 is attached to the external surface of the delivery jig
body 15 in a manner covering the delivery jig body 15. The
laminated cylindrical element 4 is brought into a state where
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an end portion thereof protrudes slightly from the tip of the
delivery jig body 15. Additionally, the circular film 5 is
beforehand fitted into the inside of the laminated cylindrical
element 4 at the end portion thereof, and is brought into a state
of abutting the tip of the delivery jig body 15. In this state, as
shown in FIG. 5, the tip of the delivery jig body 15 and the tip
of the mandrel 3 are arranged so as to face each other.
[0051] Next, as shown in FIG. 6, the tip of the delivery jig
body 15 is brought close to the mandrel 3 so as to abut the tip
of the mandrel 3, and the part of the laminated cylindrical
element 4 that protrudes out from the delivery jig body 15 is
pressed onto the tip portion 3A ofthe mandrel 3. Although the
outer circumferential length of the mandrel 3 is set to be
greater than or equal to the inner circumferential length of the
laminated cylindrical element 4, pressing of the laminated
cylindrical element 4 is easily permitted because the cham-
fered portion 13 is formed at the tip portion 3A of'the mandrel
3. That is, the laminated cylindrical element 4 is easily fitted
to the tip portion 3A.

[0052] Next, air is ejected from the ejection hole 11 of the
mandrel 3 in a state where the laminated cylindrical element
4 is pressed onto the tip portion 3A. Since the ejection hole 11
is formed in the groove portion 10, air can be efficiently blown
into between the mandrel 3 and the laminated cylindrical
element 4. That is, since the groove portion 10 is formed over
the whole circumference of the tip portion 3A, air can be
blown into between the mandrel 3 and the laminated cylin-
drical element 4 over the whole circumference. In addition,
the ejection hole 11 may be formed in the outer peripheral
surface of the mandrel 3 without forming the groove portion
10. In this case, in order to blow air into between the mandrel
3 and the laminated cylindrical element 4 over the whole
circumference, it is preferable to form a plurality of ejection
holes 11 in the circumferential direction of the mandrel 3.
[0053] Ifair is ejected from the ejection hole 11, the lami-
nated cylindrical element 4 pushed by the pressure of the
ejected air expands radially outward. Therefore, the internal
diameter of the laminated cylindrical element 4 becomes
slightly greater than the external diameter of the portion
excluding the chamfered portion 13 in the mandrel 3. Hence,
it is possible to easily move the laminated cylindrical element
4 in the axial direction of the mandrel 3.

[0054] Next, as shown in FIG. 7, the movable part 16 of the
delivery jig 9 is moved in the axial direction (toward the tip
side of the delivery jig body 15, the direction shown by the
arrow in the drawing) of the delivery jig body 15 while eject-
ing air from the ejection hole 11. Thereby, the movable part 16
abuts the laminated cylindrical element 4, and the laminated
cylindrical element 4 is guided so as to be attached to the
mandrel 3 in accordance with moving the movable part 16
forward. Additionally, the circular film 5 slides relatively
inside the laminated cylindrical element 4 as the movable part
16 moves the laminated cylindrical element 4.

[0055] The movable part 16 moves the laminated cylindri-
cal element 4 by a predetermined distance, to cause the lami-
nated cylindrical element 4 to reach the base end part of the
mandrel 3. If the ejecting of air from the ejection hole 11 is
stopped, the pressure of the air that has expanded the lami-
nated cylindrical element 4 disappears, and thus, the lami-
nated cylindrical element 4 is restored to its internal diameter
before the expansion. The external diameter of the mandrel 3
is set to be greater than the internal diameter before the
expansion of the laminated cylindrical element 4, and the
laminated cylindrical element 4 is attached to the outer
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peripheral surface of the mandrel 3 in a manner covering the
mandrel 3 without a gap. The laminated cylindrical element 4
is attached to the overall mandrel 3 in a manner covering the
mandrel 3 (the state shown in FIG. 1), and thereby attachment
of the laminated cylindrical element 4 to the mandrel 3 is
completed.

[0056] In the present embodiment, the attachment of the
laminated cylindrical element 4 to the mandrel 3 is made in
this way. In the subsequent molding, as shown in FIG. 1, the
mandrel 3 is mounted on the stationary mold 2, and a syn-
thetic resin material is injected into the molding space 6 and
the molding space 7 in a molten state through the runner 8
from a gate (synthetic resin supply portion) provided in the
stationary mold 2 by insertion injection molding means. As
this synthetic resin material hardens, the upper molded por-
tion 22 and the lower molded portion 23 of the plastic con-
tainer 20 shown in FIG. 2 are molded. In addition, in the
present embodiment, the synthetic resin material injected by
the insertion injection molding means and the circular film 5
are integrated to mold the lower molded portion 23. However,
the lower molded portion 23 may be formed only using the
insertion injection molding means without using the circular
film 5.

[0057] Additionally, in the molding tool 1 of the present
embodiment, removal (extraction) of the plastic container
from the mold after molding can also be easily performed if
air is ejected from the ejection hole 11 of the mandrel 3 after
molding.

[0058] In the present embodiment described above, the
laminated cylindrical element 4 is attached to the external
surface of the mandrel 3 in a manner covering the mandrel 3
by pressing the laminated cylindrical element 4 onto the tip
portion 3A of'the mandrel 3, and guiding the laminated cylin-
drical element 4 to the base end side of the mandrel 3 while
ejecting air into between the mandrel 3 and the laminated
cylindrical element 4. Thereby, since an air space can be
formed between the mandrel 3 and the laminated cylindrical
element 4 to guide the laminated cylindrical element 4 to the
base end side of the mandrel 3, the cylinder-shaped laminated
cylindrical element 4 with no taper, in which its inner circum-
ferential length is set less than or equal to the outer circum-
ferential length of the mandrel 3, can be easily attached to the
mandrel 3.

[0059] Accordingly, since ease of attachment can be
secured without forming the mandrel 3 in a tapered form in
which its diameter decreases toward the tip and also without
forming the laminated cylindrical element 4 in a tapered from
in which its diameter decreases toward the tip, the laminated
cylindrical element 4 can be produced by cutting a film-like
material, which is formed in a long cylindrical body with a
constant diameter, with predetermined dimensions. As a
result, the manufacturing costs of the plastic container can be
reduced, and the manufacturing efficiency thereof can be
improved. Additionally, since the laminated cylindrical ele-
ment 4, in which its inner circumferential length is set less
than or equal to the outer circumferential length of the man-
drel 3, can be used without requiring to enlarge the laminated
cylindrical element 4 with respect to the mandrel 3, occur-
rence of wrinkles or the like can be suppressed and the quality
of the cylindrical container can also be maintained.

Second Embodiment

[0060] Next, a second embodiment of the present invention
will be described. The present embodiment is different from
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the first embodiment in terms of the shape of the mandrel that
is a mold core. In the following, parts common to those of the
first embodiment will be designated by the same reference
numerals, descriptions thereof will be omitted, and mainly
differences will be described.

[0061] A mandrel 30 ofthe present embodiment is shown in
FIG. 8. In FIG. 8, the upper side in the drawing is defined as
the base end side of the mandrel 30, and the lower side in the
drawing is defined as the tip side of the mandrel 30. As shown
in FIG. 8, the mandrel 30 of the present embodiment is a
rod-like body in which its cross-sectional shape (cross-sec-
tion in the direction orthogonal to the longitudinal direction)
from a base end part 31 to a tip portion 32 is not constant, but
the outer circumferential length thereof at the interval from
the base end part 31 to the tip portion 32 is set constant.
[0062] A circular cross-section of the base end part 31 and
apolygonal cross-section of the tip portion 32 in the mandrel
30 are shown in FIG. 9. The cross-section of the tip portion 32
is octagonal, and the lengths of all sides thereof are the same.
InFIG. 9, symbol A represents the length of one side of the tip
portion 32, symbol D1 represents the diameter (external
diameter) of the base end part 31, and symbol D2 represents
the maximum external diameter of the tip portion 32.

[0063] It will be described in detail that the outer circum-
ferential length from the base end part 31 to the tip portion 32
in the mandrel 30 is constant, with reference to FIG. 9. The
outer circumferential length (8xA) of the tip portion 32 is
equal to the outer circumferential length (ttDI) of the base end
part 31. Additionally, the cross-section located between the
base end part 31 and the tip portion 32 is also set to have an
outer circumferential length equal to those of the circular
cross-section of the base end part 31 and the polygonal cross-
section of the tip portion 32.

[0064] Additionally, in the mandrel 30, the external diam-
eter D1 of the base end part 31 is set to be the maximum
diameter in the whole longitudinal region of the mandrel 30 in
consideration of ease of removal from the mold. In other
words, the mandrel 30 is formed so that a part with a larger
external diameter than the external diameter D1 of the base
end part 31 is not present between the base end part 31 and the
tip portion 32. For example, in the present embodiment, the
maximum external diameter D2 of the tip portion 32 is equal
to the external diameter D1 of the base end part 31. In addi-
tion, the external diameter is the distance between opposed
locations that are connected by a straight line passing through
the central point of the mandrel 30 in the cross-section of the
mandrel 30. Additionally, in the mandrel 30, the maximum
external diameter of a cross-section located on the tip side
may be set to be less than or equal to the maximum external
diameter of a cross-section located on the base end side. By
setting like this, a plastic container after molding can be easily
extracted from the mandrel 30.

[0065] In addition, although omitted in FIG. 8, as shown in
FIG. 10, the tip portion 32 of a mandrel 30 is formed with a
chamfered portion 33, groove portion 34, and ejection hole
35, similar to those of the first embodiment. In the attachment
of the laminated cylindrical element 4 to the mandrel 30,
similarly to the first embodiment, the laminated cylindrical
element 4 is pressed onto the tip portion 32 of the mandrel 30
from the chamfered portion 33 side, and the laminated cylin-
drical element 4 is guided toward the base end part 31 of the
mandrel 30 while ejecting air into between the mandrel 30
and the laminated cylindrical element 4 from the ejection hole
3s5.
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[0066] A plastic container 40 molded using the mandrel 30
is shown in FIG. 11. The plastic container 40 includes a trunk
portion 41 molded in a cylindrical shape by the laminated
cylindrical element 4, an upper molded portion 42 molded
integrally with one end of the trunk portion 41, and a lower
molded portion 43 molded integrally with the other end of the
trunk portion 41. The upper molded portion 42 is an annular
molded body, and is provided on the outer peripheral surface
of the one end of the trunk portion 41. The lower molded
portion 43 is provided so as to close the other end of the trunk
portion 41, and has a polygonal shape corresponding to the
shape of the tip portion 32 of the mandrel 30.

[0067] Even in this embodiment, the manufacturing costs
of the plastic container can be reduced, the manufacturing
efficiency thereof can be improved, and the quality of the
cylindrical container can also be maintained. Additionally, a
plastic container with a shape having rich variations can also
be produced.

[0068] Inaddition, the configurations in the first and second
embodiments described above are examples of the present
invention, and various changes can be made in part configu-
ration, structure, shape, size, number, arrangement, or the like
without departing from the scope of the invention. For
example, in the first embodiment, the chamfered portion 13
formed at the tip portion 3A of the mandrel 3 is formed by
so-called C-chamfering (its cross-sectional shape at a plane
including the central axis of the mandrel 3 becomes a straight
line). Instead of this, however, arcuate chamfering may be
performed. In such an arcuate chamfered portion, the cross-
sectional shape at a plane including the central axis of the
mandrel 3 becomes an arc.

[0069] Additionally, a separate body core having an exter-
nal diameter less than the external diameter of the mandrel 3
may be attached to the tip portion 3A of the mandrel 3,
without performing chamfering. In addition, the external
diameter of the separate body core is set to be less than the
internal diameter of the laminated cylindrical element 4
before the attaching and covering.

[0070] Additionally, an example in which the plastic con-
tainer 20 is cylindrical and the laminated cylindrical element
4 is also cylindrical has been described in the first embodi-
ment. However, the present invention can also be applied to a
case where the trunk portion of the plastic container is rect-
angular in cross-sectional view.

[0071] Additionally, an example in which the laminated
cylindrical element 4 is attached to the mandrel 3,30 using the
delivery jig 9 has been described in the present embodiment.
However, the configurations of the delivery jig 9 may be other
aspects, for example, the cross-sectional shape of the delivery
jig body 15 may not be constant in the longitudinal direction.
Additionally, the laminated cylindrical element 4 may be
manually attached to the mandrel 3, 30. Additionally, in the
present embodiment, the cylindrical element made of resin is
attached to the mold core. However, the present invention can
also be applied to a case where the cylindrical element is
made of a metallic material.

Example 1
[0072] Next, examples of the present invention will be
described.
[0073] In Example 1, specific dimensions of the mandrel 3

and the laminated cylindrical element 4 described in the first
embodiment were set, the laminated cylindrical element 4
was attached to the mandrel 3, and molding was performed.
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[0074] As the mandrel 3, a member having a diameter of
55.66 mm and an outer circumferential length of 174.86 mm
was used. As the laminated cylindrical element 4, a member
having a diameter of 54 mm and an outer circumferential
length 0f 169.64 mm and that is small by 3.07% ((55.66-54)/
54) with respect to the diameter of the mandrel 3 and is small
by 3.07% ((174.86-169.64)/169.64) with respect to the outer
circumferential length of the mandrel 3.

[0075] Additionally, as the material of the laminated cylin-
drical element 4, a member including high-density polyeth-
ylene (may also be referred to as “HDPE”; 100 um in thick-
ness), an adhesive, PET (12 pum in thickness), an adhesive, an
aluminum foil (12 pm in thickness), an adhesive, and HDPE
(120 um in thickness) was used.

[0076] In this example, it was possible to confirm that the
laminated cylindrical element 4 is easily attached to the man-
drel 3 by pressing the laminated cylindrical element 4 having
diameter and inner circumferential length that are less than
those of the mandrel 3 onto the tip of the mandrel 3, and then
guiding the laminated cylindrical element 4 to the base end
side of the mandrel 3 while ejecting air. It was possible to
confirm that a container with favorable appearance and func-
tionality is also obtained without generation of wrinkles or
the like in the container after molding. In addition, when
attachment and molding was performed using a member
including HDPE (100 um in thickness), an adhesive, PET (12
um in thickness), an adhesive, aluminum vapor deposition
(12 pm in thickness), an adhesive, and HDPE (120 pum in
thickness) as the material of the laminated cylindrical ele-
ment 4, with the same dimension settings as the above, favor-
able results were obtained similarly.

Example 2

[0077] Evenin Example 2, specific dimensions of the man-
drel 3 and the laminated cylindrical element 4 described in the
first embodiment were set, the laminated cylindrical element
4 was attached to the mandrel 3, and molding was performed.
[0078] As the mandrel 3, a member having a diameter of
34.14 mm and an outer circumferential length of 107.25 mm
was used. As the laminated cylindrical element 4, a member
that has a diameter of 33.74 mm and an outer circumferential
length of 106.00 mm and that is small by 1.19% ((34.14-33.
74)/33.74) with respect to the diameter of the mandrel 3 and
is small by 1.18% ((107.25-106.00)/106.00) with respect to
the outer circumferential length of the mandrel 3.

[0079] Additionally, as the material of the laminated cylin-
drical element 4, a member including HDPE (50 pm in thick-
ness), an adhesive, PET (12 um in thickness), an adhesive,
aluminum oxide vapor deposition (12 um in thickness), an
adhesive, and HDPE (120 pm in thickness) was used.

[0080] Even in this example, it was possible to confirm that
the laminated cylindrical element 4 is easily attached to the
mandrel 3 by guiding the laminated cylindrical element 4
having diameter and inner circumferential length that are less
than those of the mandrel 3 to the base end side of the mandrel
3 while ejecting air. It was able to confirm that a container
with favorable appearance and functionality was also
obtained without the generation of wrinkles or the like in the
container after molding.

REFERENCE SIGNS LIST

3, 30: Mandrel (Mold core)
3A, 32: Tip portion

[0081]
[0082]
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[0083] 4: Laminated cylindrical element (Thin cylindrical
element)

[0084] 10,34: Groove portion

[0085] 11,35: Ejection hole (Gas ejection hole)

[0086] 13,33: Chamfered portion (Inducing portion)

[0087] 20, 40: Plastic container

[0088] 21,41: Trunk portion

1. A method for attaching a thin cylindrical element to a
mold core, in which a film-like thin cylindrical element,
which is formed in a cylindrical shape having a constant
cross-sectional shape, is attached to an outer surface ofamold
core in a manner so as to cover the mold core, the method
comprising:

pressing the thin cylindrical element onto a tip portion of

the mold core;

guiding the thin cylindrical element to a base end side of

the mold core while ejecting gas into between the mold
core and the thin cylindrical element; and

attaching the thin cylindrical element to the enter surface of

the mold core, in a manner so as to cover the mold core.

2. The method for attaching a thin cylindrical element to a
mold core according to claim 1, wherein

the mold core is formed in a rod-like body having a con-

stant outer circumferential length, and the outer circum-
ferential length is set to be greater than or equal to an
inner circumferential length of the thin cylindrical ele-
ment.

3. The method for attaching a thin cylindrical element to a
mold core according to claim 1, wherein

an outer diameter of the mold core is set so as to become

maximized at at least a base end of the mold core.

4. The method for attaching a thin cylindrical element to a
mold core according to claim 1, wherein

an outer surface of the tip portion of the mold core is

formed with a gas ejection hole, and gas is ejected into
between the mold core and the thin cylindrical element
from the gas ejection hole.

5. The method for attaching a thin cylindrical element to a
mold core according to claim 4, wherein

the outer surface of the tip portion of the mold core is

formed with a groove portion, and the groove portion is
formed with the gas ejection hole.

6. The method for attaching a thin cylindrical element to a
mold core according to claim 1, wherein

the tip portion of the mold core is provided with an induc-

ing portion that facilitates pressing the thin cylindrical
element.

7. The method for attaching a thin cylindrical element to a
mold core according to claim 6, wherein

the inducing portion is a chamfered portion formed at the

tip portion of the mold core.

8. The method for attaching a thin cylindrical element to a
mold core according to claim 6, wherein

the inducing portion is a separate body core that is attached

to the tip portion of the mold core and has an outer
diameter less than the outer diameter of the mold core.

9. A process for producing a cylindrical container using the
method for attaching a thin cylindrical element to a mold core
according to claim 1.

10. A mold core in which a film-like thin cylindrical ele-
ment, which is formed in a cylindrical shape having a constant
cross-sectional shape, is attached to an outer surface thereof
in a manner so as to cover the mold core, wherein
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the mold core is formed in a rod-like body having a con-
stant outer circumferential length, the outer circumfer-
ential length is set to be greater than or equal to an inner
circumferential length of the thin cylindrical element,
and an outer surface of a tip portion of the mold core is
formed with a gas ejection hole to eject gas.

11. The mold core according to claim 10, wherein

the outer surface of the tip portion is formed with a groove
portion, and the groove portion is formed with the gas
ejection hole.

12. The mold core according to claim 10, wherein

the tip portion of the mold core is formed with an inducing
portion that facilitates pressing the thin cylindrical ele-
ment.



