US 20200156304A1

a9y United States

a2y Patent Application Publication (o) Pub. No.: US 2020/0156304 A1l

USAMI 43) Pub. Date: May 21, 2020
(54) INJECTION MOLDING MOLD, AND Publication Classification
INJECTION MOLDING METHOD FOR (51) Int. CL
HOLLOW ARTICLE B29C 49/48 (2006.01)
B29C 49/06 2006.01
(71)  Applicant: NISSEI ASB MACHINE CO., LTD., (52) US.Cl ( )
Nagano (JP) CPC oo, B29C 49/48 (2013.01); B29C 49/06
) . (2013.01); B29L 2031/712 (2013.01); B29B
(72) Inventor: Masayuki USAMI, Nagano (IP) 2011/14453 (2013.01); B29B 2911/14013
(2013.01)
(73) Assignee: NISSEI ASB MACHINE CO., LTD., (57 ABSTRACT
Nagano (JP) An injection molding mold including a neck mold forming
an outer surface of a neck portion of a hollow article, an
(21) Appl. No.: 16/628,400 injection cavity mold forming an outer surface of a body
) portion of the hollow article, and an injection core mold
(22) PCT Filed: Jun. 29, 2018 forming an inner surface of the hollow article, in which the
) injection core mold includes an outer core mold forming an
(86) PCTNo.: PCT/IP2018/024958 inner surface of the neck portion including an inner screw
§ 371 (e)(1), portion and, while rotating along the inner screw portion,
(2) Date: Jan. 3, 2020 being movable along a rotation axis thereof, and an inner
core mold forming an inner surface of the body portion of
(30) Foreign Application Priority Data the hollow article having a smaller diameter than that of the
neck portion and being linearly movable inside the outer
Jul. 4, 2017 (JP) oo 2017-131435 core mold along the rotation axis.
92
70 72 68 72 70
\ ] 6159 | /
4 i
\\ 71
7 =

65 |

60
59} 55




Patent Application Publication May 21, 2020 Sheet 1 of 6 US 2020/0156304 A1

FIG. 1

(a)

(b)
10

/




Patent Application Publication May 21, 2020 Sheet 2 of 6 US 2020/0156304 A1

FIG. 2
20
21b(11b /
(b) (16)
21a(11a)
FIG. 3
/80 30
J /
TEMPERATURE
ADJUSTMENT PART 100

|

BLOW INJECTION
INJECTION
MOLDING MOLDING

S TAKE-OUT PART \]
| .

/ /
85 J 50

90




Patent Application Publication May 21, 2020 Sheet 3 of 6 US 2020/0156304 A1

FIG. 4

71

65




Patent Application Publication May 21, 2020 Sheet 4 of 6 US 2020/0156304 A1
FIG. 5
63 63
| |
v |
7 7
N wi
N
/ NN \
o AN 53
\
55{ {62“"’/ E& 64
60
61 | \
54a— &’\
o6 — 62a
54— | 97




Patent Application Publication May 21, 2020 Sheet 5 of 6 US 2020/0156304 A1

FIG. 6

on 2007 e e 551
NN SN A— 60
= _

4 _20(56)




Patent Application Publication = May 21, 2020 Sheet 6 of 6 US 2020/0156304 A1

FIG. 7

(a) (b)

7

6
| - M

28 T

51—

53— FAUR 21(20)

:\
e
!

54 57




US 2020/0156304 Al

INJECTION MOLDING MOLD, AND
INJECTION MOLDING METHOD FOR
HOLLOW ARTICLE

TECHNICAL FIELD

[0001] The present invention relates to an injection mold-
ing mold for injection-molding a hollow article having a
screw portion (inner screw portion) on an inner surface
(inner side) of a neck portion, and an injection molding
method for a hollow article.

BACKGROUND ART

[0002] In related art, for example, many containers con-
taining beverages have a screw portion (outer screw portion)
on an outer surface (outer side) of a neck portion, and are
closed by a cap attached to the outer side of the neck portion
having the outer screw portion. Further, there are not only
containers which include the outer screw portion, but also
containers which include an inner screw portion on an inner
surface of the neck portion and are closed by a cap mounted
in the neck portion.

[0003] In addition to containers, some of various hollow
articles having a space inside have an inner screw portion
formed on an inner surface of a neck portion. Since the inner
screw portion is a so-called undercut, when the hollow
article having the inner screw portion is injection-molded, it
is difficult to demold the hollow article from an injection
core mold without deforming the inner screw portion.
[0004] In recent years, various methods have been devised
for preventing an inner screw portion (undercut) from being
deformed. Specifically, a so-called collapsible core mold is
used, or an injection core mold is demolded from a neck
portion of a preform (hollow article) so as not to deform the
inner screw portion by rotating an injection core mold
having a single structure (for example, see Patent Literatures
1 and 2).

[0005] By adopting such a method, the hollow article can
be demolded from the injection core mold without deform-
ing the inner screw portion.

CITATION LIST

Patent Literature

[0006] Patent Literature 1: JP-A-S57-203512
[0007] Patent Literature 2: Japanese Patent No. 5161358
SUMMARY OF INVENTION
Technical Problem
[0008] However, for example, since the collapsible core

mold disclosed in Patent Literature 1 is a mold formed by a
plurality of parts requiring high processing accuracy, there is
a problem of high cost. In addition, since an advancing and
retreating movement of the collapsible core mold in a radial
direction is operated by an elastic member, there is also a
problem that durability is low.

[0009] Meanwhile, the method of rotating the core mold
having the single structure disclosed in Patent Literature 2
may be suitably implemented as long as it is a hollow article
(preform) that is completely cooled and solidified. However,
when the hollow article is injection-molded, since blow
molding is performed after injection molding, the injection
core mold may be demolded in a state of not being suffi-
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ciently solidified (softened state). When the injection core
mold is demolded in such a state, the hollow article (par-
ticularly, the inner screw portion) may be deformed.

[0010] The present invention has been made in view of the
above circumstances, and an object thereof is to provide an
injection molding mold and an injection molding method for
a hollow article which can successfully demold a hollow
article from an injection core mold when injection-molding
a hollow article having an inner screw portion.

Solution to Problem

[0011] One aspect of the present invention for solving the
above problem is an injection molding mold for injection-
molding a hollow article in which an inner screw portion is
formed on an inner surface of a neck portion, the injection
molding mold including: a neck mold forming an outer
surface of the neck portion; an injection cavity mold forming
an outer surface of a body portion of the hollow article; and
an injection core mold forming an inner surface of the
hollow article, in which the injection core mold includes: an
outer core mold forming the inner surface of the neck
portion including the inner screw portion and, while rotating
along the inner screw portion, being movable along a
rotation axis thereof; and an inner core mold forming an
inner surface of the body portion of the hollow article having
a smaller diameter than that of the neck portion and being
linearly movable inside the outer core mold along the
rotation axis.

[0012] Here, it is preferable that the inner core mold is
provided so as to be slidable inside the outer core mold, and
a sliding surface between the inner core mold and the outer
core mold are located on an outer side of an inner surface of
the injection cavity mold.

[0013] It is preferable that a space for forming a protrud-
ing portion protruding from a bottom surface of the neck
portion of the hollow article toward an opening side of the
neck portion of the hollow article by injection molding is
formed between the inner core mold and the outer core
mold.

[0014] Further, it is preferable that the outer core mold
extends to an outside of a neck mold and is supported by a
support member, a male screw portion screwed into a female
screw portion formed to the support member is formed at a
tip end portion of the outer core mold, and a pitch of the male
screw portion is the same as a pitch of the inner screw
portion.

[0015] Another aspect of the present invention is an injec-
tion molding method for a hollow article which uses the
above-described injection molding mold, the injection mold-
ing mold including: a demolding step of, after filling a resin
material into an injection space between the injection cavity
mold and the injection core mold and injection-molding the
hollow article, demolding the hollow article from the injec-
tion core mold and the injection cavity mold in a state where
the neck portion is held by the neck mold, in which, in the
demolding step, after the inner core mold is linearly moved
to demold the hollow article from the inner core mold, the
hollow article is demolded from the outer core mold by,
while rotating the outer core mold along the inner screw
portion, linearly moving the outer core mold along the
rotation axis thereof.
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Advantageous Effects of Invention

[0016] According to the present invention, when injection-
molding a hollow article (for example, a preform) having an
inner screw portion, the hollow article can be successfully
demolded from an injection core mold.

BRIEF DESCRIPTION OF DRAWINGS

[0017] FIG. 1 is a top view and a cross-sectional view
showing an example of a container that is a final product.

[0018] FIG. 2 is a side view showing an example of a
preform which is a hollow article.

[0019] FIG. 3 is a block diagram showing an example of
a schematic configuration of an injection blow molding
apparatus.

[0020] FIG. 4 is a cross-sectional view showing an injec-
tion molding mold apparatus according to the present inven-
tion.

[0021] FIG. 5 is a cross-sectional view showing an
example of an injection molding mold according to the
present invention.

[0022] FIG. 6 is a cross-sectional view showing operation
of the injection molding mold according to the present
invention.

[0023] FIG. 7 is a cross-sectional view showing operation
of the injection molding mold according to the present
invention.

DESCRIPTION OF EMBODIMENTS

[0024] Hereinafter, an embodiment of the present inven-
tion will be described in detail with reference to the draw-
ings.

[0025] The present invention relates to an injection mold-

ing mold for injection-molding a hollow article having an
inner screw portion, and an injection molding method for a
hollow article. Here, the hollow article refers to an article
having a space inside, and includes, for example, a cap that
closes a container and a preform for blow-molding a con-
tainer, in addition to a container that accommodates bever-
age or the like. The hollow article according to the present
embodiment is a preform for blow-molding a container.
[0026] FIG.1 is a view showing an example of a container
according to an embodiment of the present invention, in
which (a) is a top view, and (b) is a longitudinal sectional
view. FIG. 2 is a side view of a preform which is a hollow
article for blow-molding a container, and a part thereof is
taken as a cross-section.

[0027] A container 10 shown in FIG. 1 is formed of, for
example, a resin material such as polypropylene, and is
formed to be hollow so as to be able to accommodate liquid
or the like. The container 10 includes a cylindrical neck
portion 11 having an opening at one end (upper end) side, a
cylindrical body portion 12 continuous from the neck por-
tion 11, and a bottom portion 13 continuous from the body
portion 12. The body portion 12 includes a small-diameter
portion 14 connected to a bottom surface 11a of the neck
portion 11 and having a diameter smaller than that of the
neck portion 11, and a body portion main body 15 having a
diameter larger than that of the small-diameter portion 14. In
the present embodiment, the body portion main body 15 is
formed with a diameter larger than that of the neck portion
11. A size of the body portion main body 15 is not limited,
and may be smaller than that of the neck portion 11.
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[0028] An inner screw portion 16, which is a female screw,
is formed on an inner peripheral surface 115 of the neck
portion 11. That is, on the inner peripheral surface 116 of the
neck portion 11, a screw thread (projection) 17 configuring
the inner screw portion 16 is provided in a spiral shape
protruding toward an inner side of the neck portion 11.
Although not shown in the drawings, the neck portion 11 is
mounted with a mounting member including an outer screw
portion which is a male screw, so that the container 10 is
closed.

[0029] A protruding portion 18 is formed on the bottom
surface 11a of the neck portion 11. The protruding portion 18
protrudes from the bottom surface 114 of the neck portion 11
toward an opening side (upward in the drawing), and is
continuously provided along a circumferential direction of
the neck portion 11.

[0030] When a mounting member (not shown) is mounted
to the neck portion 11, the protruding portion 18 comes into
contact with the mounting member and functions as a seal
material that closes a gap between the container 10. The
protruding portion 18 is provided so as to protrude from the
bottom surface 11a of the neck portion 11 in a curved shape
(for example, a waveform) instead of a linear shape. A shape
of the protruding portion 18 is not particularly limited, and
may be any shape capable of exerting a function as a seal
material.

[0031] The container 10 having such a shape is manufac-
tured by blow-molding a body portion of a preform which is
a hollow article formed by injection molding. As shown in
FIG. 2, a preform 20 for blow-molding the container 10
includes a neck portion 21 that opens at one end (upper end)
side, a body portion 22 that is continuous with the neck
portion 21, and a bottom portion 23 that is continuous with
the body portion 22.

[0032] The neck portion 21 of the preform 20 is a portion
common to the neck portion 11 of the container 10 which is
a final product, and has the same shape. That is, the neck
portion 11 of the container 10 is substantially formed by
injection molding. For example, in the present embodiment,
a protruding portion 24 (18) is formed on a bottom surface
21a (11a) of the neck portion 21 (11) of the preform 20, and
an inner screw portion 25 (16) is formed on an inner
peripheral surface 215 (115).

[0033] Next, an injection blow molding apparatus for
molding the container 10 will be described. FIG. 3 is a block
diagram showing an example of a schematic configuration
of an injection molding apparatus according to the present
embodiment. FIG. 4 is a cross-sectional view showing a
schematic configuration of an injection molding mold appa-
ratus. FIG. 5 is a cross-sectional view showing a schematic
configuration of an injection molding mold.

[0034] As shown in FIG. 3, an injection blow molding
apparatus 30 according to the present embodiment is a
so-called one-stage injection blow molding apparatus, and
includes, for example, an injection molding part 50, a
temperature adjustment part 80, a blow molding part 85, and
an take-out part 90. As shown in FIGS. 4 and 5, the injection
molding part 50 includes an injection molding mold appa-
ratus 52 including an injection molding mold 51 to which an
injection apparatus 100 is connected, and forms the above-
described preform 20 having a predetermined shape by
injection molding.

[0035] The injection molding mold 51 includes a neck
mold 53, an injection cavity mold 54, and an injection core
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mold 55. An injection space 56 is formed by the neck mold
53, the injection cavity mold 54, and the injection core mold
55. The preform 20 having the predetermined shape is
formed in the injection space 56 by filling a resin material as
a raw material via a gate 57 provided at the center of a
bottom portion of the injection cavity mold 54. Since a
configuration for injecting the resin material is an existing
configuration, a description thereof is omitted here.

[0036] The neck mold 53 is formed of a pair of split molds
and defines an outer surface of the neck portion 21 of the
preform 20. The injection cavity mold 54 also defines outer
surfaces of the body portion 22 and the bottom portion 23 of
the preform 20. The neck mold 53 is fixed to a first elevating
plate 58 configuring the injection molding mold apparatus
52. Although not shown, the first elevating plate 58 is
configured to be movable upward and downward together
with the neck mold 53.

[0037] The injection core mold 55 defines an inner surface
of the preform 20. The injection core mold 55 according to
the present invention includes an outer core mold 59 and an
inner core mold 60. As will be described in detail below,
since the injection core mold 55 includes the outer core mold
59 and the inner core mold 60 in this manner, the preform
20 can be successtully demolded from the injection core
mold 55 when the preform 20 is injection-molded.

[0038] The outer core mold 59 is inserted inside the neck
mold 53 to form an inner surface of the neck portion 21 of
the preform 20 including the inner screw portion 25. More
specifically, the outer core mold 59 forms a part (outer
peripheral portion) of the bottom surface 21a of the neck
portion 21 together with the inner peripheral surface 2156 of
the neck portion 21 provided with the inner screw portion 25
(see FIG. 2).

[0039] The inner core mold 60 forms an inner surface of
the body portion 22 having a smaller diameter than that of
the neck portion 21, and is provided in the outer core mold
59 so as to be linearly movable in a rotation axis direction
of the outer core mold 59. Specifically, the inner core mold
60 includes a core portion 61 on a tip end (lower end) side
and a sliding portion 62 that is continuous from the core
portion 61. The core portion 61 is inserted into the injection
cavity mold 54 to form an inner surface of the body portion
22 of the preform 20. The sliding portion 62 has a diameter
larger than that of the core portion 61, and is slidably held
in the outer core mold 59.

[0040] A sliding surface 63 between the outer core mold
59 and the inner core mold 60 are located on an outer side
of'an inner surface 54a of the injection cavity mold 54 (outer
side of the inner surface of the body portion 22 of the
preform 20). Therefore, the inner core mold 60 forms a part
(central portion) of the bottom surface 21a of the neck
portion 21 of the preform 20 together with the inner surface
of the body portion 22 of the preform 20 having a smaller
diameter than that of the neck portion 21.

[0041] That is, the inner surface of the body portion 22 of
the preform 20 is formed by the core portion 61 of the inner
core mold 60, and the inner surface (the bottom surface 21a
and the inner peripheral surface 215) of the neck portion 21
is formed by the outer core mold 59 and a tip end surface 62a
of the sliding portion 62 of the inner core mold 60.

[0042] Here, since the body portion 22 of the preform 20
is stretched by blow molding in a subsequent step, the body
portion 22 is formed to be thicker than the neck portion 21.
Therefore, after injection molding, the body portion 22 of
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the preform 20 is softer than the neck portion 21. Therefore,
the sliding surface 63 between the outer core mold 59 and
the inner core mold 60 are located on the outer side of the
body portion 22 of the preform 20. As a result, the preform
20 can be demolded from the injection core mold 55 more
successfully.

[0043] Further, in the present embodiment, the sliding
surface 63 between the outer core mold 59 and the inner core
mold 60 is provided at a portion corresponding to the
protruding portion 24. That is, a space 64 configuring a part
of the injection space 56 and for forming the protruding
portion 24 is formed between the outer core mold 59 and the
inner core mold 60. Accordingly, the preform 20 can be
successfully demolded from the injection core mold 55, and
deformation of the protruding portion 24 at that time can be
prevented.

[0044] Here, the outer core mold 59 is provided so as to
be, while rotating along the inner screw portion 25 of the
neck portion 21, linearly movable along the rotation axis
thereof. That is, the outer core mold 59 is provided so as to
be movable upward and downward while rotating along the
inner screw portion 25 of the neck portion 21.

[0045] Specifically, the outer core mold 59 is extended to
an outside (upper side) of the neck mold 53, and a vicinity
of a tip end portion (upper end portion) thereof is supported
by a support plate (support member) 65 configuring the
injection molding mold apparatus 52. More specifically, a
through hole 66 is formed in the support plate 65, and the tip
end portion of the outer core mold 59 is inserted into the
through hole 66 and is rotatably supported.

[0046] A male screw portion 67 is formed at an end
portion (upper end portion) of the outer core mold 59
inserted into the through hole 66. Meanwhile, in a part of an
inner surface of the through hole 66 of the support plate 65,
which is an upper portion of the through hole 66 in the
present embodiment, a female screw portion 68 into which
the male screw portion 67 is screwed is provided. The male
screw portion 67 and the female screw portion 68 are formed
at the same pitch as a pitch of the inner screw portion 25 of
the preform 20.

[0047] Although not shown in the drawings, the outer core
mold 59 is connected to a driving unit such as a motor via
a plurality of transmission members such as a plurality of
gear members or belt members, and is configured to rotate
with the driving unit as a power source. Of course, a
configuration for rotating the outer core mold 59 is not
limited.

[0048] A tip end portion (upper end portion) of the inner
core mold 60 is fixed to a second elevating plate 69
configuring the injection molding mold apparatus 52. Actua-
tor apparatuses 70 are fixed to the second elevating plate 69,
and rod members 71 of the actuator apparatuses 70 are
inserted into insertion holes 72 formed in the second elevat-
ing plate 69, and tip end portions (lower end portions)
thereof are fixed to the support plate 65.

[0049] In the configuration of such an injection molding
mold apparatus 52, the rod members 71 of the actuator
apparatuses 70 advance (downward), so that the second
elevating plate 69 is moved upward together with the
actuator apparatuses 70. As the second elevating plate 69 is
moved upward, the inner core mold 60 is moved upward.
Meanwhile, since the rod members 71 are retracted (upward)
from a state in which the inner core mold 60 is moved
upward, the second elevating plate 69 is moved downward,
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and the inner core mold 60 is moved downward as the
second elevating plate 69 is moved downward.

[0050] Next, referring to FIGS. 6 and 7, an injection
molding method of a preform which is a hollow article,
specifically, operation of an injection molding mold at the
time of demolding of the preform will be described.
[0051] First, as shown in (a) of FIG. 6, in a state where the
neck mold 53, the injection cavity mold 54, and the injection
core mold 55 are clamped, the preform 20 having a prede-
termined shape is formed by filling the injection space 56
with the resin material through the gate 57 (an injection
molding step). At this time, the second elevating plate 69 is
in contact with the support plate 65, and upward movement
of the inner core mold 60 is restricted.

[0052] When the preform 20 is cooled to a predetermined
temperature, the injection core mold 55 is separated from the
preform 20. That is, the preform 20 is demolded from the
injection core mold 55. Specifically, as shown in (b) of FIG.
6, first, the second elevating plate 69 is moved upward to
move the inner core mold 60 to the outside of the neck mold
53 (upward in the drawing). That is, by operating the
actuator apparatus 70 to advance the rod member 71, the
inner core mold 60 is moved upward together with the
second elevating plate 69.

[0053] Accordingly, the inner core mold 60 can be sepa-
rated from the preform 20 while the outer peripheral portion
of the preform 20 is held by the outer core mold 59. As
described above, the neck portion 21 of the preform 20 is
thinner and is more easily cooled (more easily cured) than
the body portion 22. Therefore, by moving the inner core
mold 60 upward in a state in which the outer peripheral
portion of the neck portion 21 in a cured state is held by the
outer core mold 59, the inner core mold 60 can be success-
fully separated from the body portion 22 of the preform 20
(which is in a softened state with high holding heat).
[0054] Further, by moving the second elevating plate 69
upward, a gap is formed between the second elevating plate
69 and the support plate 65, so that the outer core mold 59
is in a state of being movable upward.

[0055] In this state, as shown in (a) of FIG. 7, the outer
core mold 59 is moved toward the outside of the neck mold
53 while rotating. Specifically, the male screw portion 67
formed on the tip end portion (the upper end portion) of the
outer core mold 59 is screwed into the female screw portion
68 provided in the support plate 65 to rotate.

[0056] Accordingly, the outer core mold 59 is moved
(moved upward) toward the outside of the preform 20 while
rotating along the inner screw portion 25 of the neck portion
21. Therefore, it is possible to successfully demold the
preform 20 from the outer core mold 59 while preventing the
deformation of the inner screw portion 25. That is, according
to the injection molding mold 51 according to the present
invention, the preform 20 can be successfully demolded
from the injection core mold 55 while preventing deforma-
tion of the inner screw portion 25 when molding the preform
20 including the inner screw portion 25 being an undercut.
[0057] Next, as shown in (b) of FIG. 7, the neck mold 53
is moved upward by moving the first elevating plate 58
upward, and the body portion 22 of the preform 20 is
demolded from the injection cavity mold 54. At this stage,
since a surface (skin layer) of the body portion 22 of the
preform 20 is sufficiently cured, the body portion 22 of the
preform 20 can be successfully demolded from the injection
cavity mold 54 by moving the neck mold 53 upward.
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[0058] As described above, by using a method of demold-
ing the injection core mold 55 in two stages with respect to
the preform 20 including the inner screw portion 25 in the
cured state and the body portion 22 in the softened state, that
is, by using a method of demolding the preform 20 by
independently operating two core molds (the outer core
mold 59 and the inner core mold 60) corresponding to a
curing part and a softening part, deformation of the preform
20 (in particular, the body portion 22) can be prevented and
the preform 20 can be successfully demolded.

[0059] When the protruding portion 24 is provided to the
neck portion 21, the inner core mold 60 is moved upward to
a position that does not interfere with the protruding portion
24, that is, to a position above the protruding portion 24, and
then demolding operation by the outer core mold 59 is
performed.

[0060] The protruding portion 24 is sufficiently cured
before the demolding of the inner core mold 60, and is in a
state of being elastically deformable. Therefore, when the
demolding operation by the outer core mold 59 is performed,
by moving the inner core mold 60 upward to a position that
does not interfere with the protruding portion 24, the pro-
truding portion 24 is temporarily elastically deformed to an
inner diameter side without any interference, following an
upward movement accompanied by the rotation of the outer
core mold 59. After the demolding operation of the outer
core mold 59, the protruding portion 24 is restored to an
original position where the injection molding is performed.
Therefore, the preform 20 to which the protruding portion 24
is formed in the neck portion 21 can be successfully
demolded.

[0061] Thereafter, while the neck portion 21 of the pre-
form 20 is held by the neck mold 53, the preform 20 is
conveyed from the injection molding part 50 to the tem-
perature adjustment part 80 (see FIG. 3). In the temperature
adjustment part 80, temperature of the body portion 22 of the
preform 20 is adjusted to a temperature suitable for blow
molding. Then, the preform 20 adjusted to a predetermined
temperature is conveyed from the temperature adjustment
part 80 to the blow molding part 85. In the blow molding
part 85, the preform 20 is disposed in a blow molding mold,
and the container 10 having a desired shape is formed by
blow-molding the body portion 22 of the preform 20 (see
FIG. 1). The blow-molded container 10 is conveyed from the
blow molding part 85 to the take-out part 90 while being
held by the neck mold 53. Then, in the take-out part 90, the
container 10 is demolded from the neck mold 53 and is taken
out to the outside of the injection blow molding apparatus
30.

[0062] As described above, since the neck portion 21 of
the preform 20 has already been demolded from the injec-
tion core mold 55, in the take-out part 90, the container 10
can be taken out of the injection blow molding apparatus 30
by merely demolding the container 10 from the neck mold
53. That is, when the container 10 is taken out by the
take-out part 90, the container 10 can be relatively easily
demolded from the blow molding mold and taken out to the
outside of the injection blow molding apparatus 30.

[0063] Although one embodiment of the present invention
has been described above, the present invention is not
limited to the above-described embodiment. The present
invention can be appropriately modified without departing
from the scope of the invention.
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[0064] For example, although one preform is formed as an
injection molding mold in the above-described embodiment,
the injection molding mold may of course be configured
such that a plurality of preforms can be formed at a time.

[0065] In the above-described embodiment, the injection
blow molding apparatus includes the temperature adjust-
ment part. However, the injection blow molding apparatus
may be provided with a temperature adjustment part as
necessary, and may not necessarily include a temperature
adjustment part.

[0066] In the above-described embodiment, although the
present invention is described by taking a preform for
blow-molding a container as an example of a hollow article,
the present invention can be applied to injection molding
methods for various hollow articles. In other words, the use
of the hollow article is not limited as long as it is formed by
injection molding. Therefore, the present invention can be
applied to, for example, an injection molding method of a
container which is a final product or an injection molding
method of a mounting member for closing a container.

REFERENCE SIGNS LIST

[0067] 10 container

[0068] 11 neck portion

[0069] 11a bottom surface

[0070] 115 inner peripheral surface
[0071] 12 body portion

[0072] 13 bottom portion

[0073] 14 small-diameter portion
[0074] 15 body portion main body
[0075] 16 inner screw portion
[0076] 17 screw thread (projection)
[0077] 18 protruding portion
[0078] 20 preform (hollow article)
[0079] 21 neck portion

[0080] 21a bottom surface

[0081] 21/ inner peripheral surface
[0082] 22 body portion

[0083] 23 bottom portion

[0084] 24 protruding portion
[0085] 25 inner screw portion
[0086] 30 injection blow molding apparatus
[0087] 50 injection molding part
[0088] 51 injection molding mold
[0089] 52 injection molding mold apparatus
[0090] 53 neck mold

[0091] 54 injection cavity mold
[0092] 55 injection core mold
[0093] 56 injection space

[0094] 57 gate

[0095] 58 first elevating plate
[0096] 59 outer core mold

[0097] 60 inner core mold

[0098] 61 core portion

[0099] 62 sliding portion

[0100] 63 sliding surface

[0101] 64 space

[0102] 65 support plate

[0103] 66 through hole

[0104] 67 male screw portion
[0105] 68 female screw portion
[0106] 69 second elevating plate
[0107] 70 actuator apparatus
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[0108] 71 rod member

[0109] 72 insertion hole

[0110] 80 temperature adjustment part
[0111] 85 blow molding part

[0112] 90 take-out part

[0113] 100 injection apparatus

1. An injection molding mold for injection-molding a
hollow article in which an inner screw portion is formed on
an inner surface of a neck portion, the injection molding
mold comprising:

a neck mold forming an outer surface of the neck portion;

an injection cavity mold forming an outer surface of a

body portion of the hollow article; and

an injection core mold forming an inner surface of the

hollow article,

wherein the injection core mold includes:

an outer core mold forming the inner surface of the
neck portion including the inner screw portion and,
while rotating along the inner screw portion, being
movable along a rotation axis thereof; and

an inner core mold forming an inner surface of the body
portion of the hollow article having a smaller diam-
eter than that of the neck portion and being linearly
movable inside the outer core mold along the rota-
tion axis.

2. The injection molding mold according to claim 1,

wherein the inner core mold is provided so as to be

slidable inside the outer core mold, and a sliding
surface between the inner core mold and the outer core
mold are located on an outer side of an inner surface of
the injection cavity mold.

3. The injection molding mold according to claim 2,

wherein a space for forming a protruding portion protrud-

ing from a bottom surface of the neck portion of the
hollow article toward an opening side of the neck
portion of the hollow article by injection molding is
formed between the inner core mold and the outer core
mold.

4. The injection molding mold according to claim 1,

wherein the outer core mold extends to an outside of a

neck mold and is supported by a support member, a
male screw portion screwed into a female screw portion
formed to the support member is formed at a tip end
portion of the outer core mold, and a pitch of the male
screw portion is the same as a pitch of the inner screw
portion.

5. An injection molding method for a hollow article which
uses the injection molding mold according to claim 1, the
injection molding method comprising:

after filling a resin material into an injection space

between the injection cavity mold and the injection
core mold and injection-molding the hollow article,
demolding the hollow article from the injection core
mold and the injection cavity mold in a state where the
neck portion is held by the neck mold,

wherein, in the demolding,

after the inner core mold is linearly moved to demold the

hollow article from the inner core mold, the hollow
article is demolded from the outer core mold by, while
rotating the outer core mold along the inner screw
portion, linearly moving the outer core mold along the
rotation axis thereof.
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