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obtain a secondary intermediate molded article, and a secondary blow molding step for blow molding the secondary intermediate
molded article to obtain a bottle (10).

C an a dg http:vopic.ge.ca » Ottawa-Hull K1A 0C9 - aup.:/eipo.ge.ca OPIC

OPIC - CIPO 191



10

CA 02933837 2016-06-14

[ABSTRACT]

A method for manufacturing a bottle including forming the bottle (10) that is
formed in a bottomed tubular shape and has a bottom wall section (19) provided with a
contact part (18) positioned at an outer circumferential edge thereof and a deformable
tube part that is of a multilevel topped tubular shape, is provided upright at the contact
part (18), and blocks an inside of the contact part (18); the method having a primary blow
molding process of performing biaxial stretch blow molding on a preform to obtain a
primary intermediate molded article; a heat treatment process of heating the primary
intermediate molded article to be forcibly shrunken and molded into a secondary
intermediate molded article; and a secondary blow molding process of performing blow

molding on the secondary intermediate molded article to obtain the bottle (10).
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[DESCRIPTION]

[TITLE OF INVENTION]

METHOD FOR MANUFACTURING BOTTLE
[Technical Field]

[0001]

The present invention relates to a method for manufacturing a bottle.

Priority is claimed on Japanese Patent Application No. 2014-073266, filed on
March 31, 2014.

[Background Art]
[0002]

A bottle formed in a bottomed tubular shape has been known as stated in, for
mstance, Patent Document 1 below, for a long time. A bottom wall section of this
bottle is provided with a contact part that is located at an outer circumferential edge, and
a deformable tube part that has a multilevel topped tubular shape and is provided upright
at the contact part and blocks an inner side of the contact part.

In this bottle, after this bottle is filled with, for instance, a high-temperature
content, when a pressure in the bottle is reduced due to cooling of the content or the like,
the deformable tube part is deformed inward in a bottle axial direction, and thereby
reduced-pressure absorbing performance is exhibited.

[Document of Related Art]
[Patent Document]
[0003]
[Patent Document 1]
PCT International Publication No. W02010/061758

[Summary of Invention]

Date Regue/Date Received 2020-11-27
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[Technical Problem]
[0004]

Meanwhile, when this type of bottle is formed from a preform by biaxial stretch
blow molding, an amount of use of a material is easily increased, for instance, due to
formation of material accumulation at the deformable tube part having the multilevel
topped tubular shape.

Here, to inhibit the amount of use of the material, it is thought to reduce a
thickness of the deformable tube part, but heat resistance of the deformable tube part
cannot be secured by merely reducing the thickness of the deformable tube part. Asa
result, for example, when this bottle is filled with the high-temperature content as
described above, there is a possibility of the deformable tube part receiving an influence
of heat of the content so that the deformable tube part is reversely deformed outward in
the bottle axial direction, so-called is subjected to bottom fall, or the like.

As a means for solving this problem, for example, there is a method of raising
the temperature of a bottom mold for forming the bottom wall section of the bottle
among metal molds for forming the bottle, and forming the bottle using the bottom mold
of a high temperature.

However, in this case, there is a possibility of the deformable tube part being
easily hardened so that the reduced-pressure absorbing performance caused by the
deformable tube part cannot be secured.

[0005]

The present invention is conceived in view of the aforementioned circumstances
this problem, and an object thereof is to reduce a thickness of a deformable tube part
while securing reduced-pressure absorbing performance caused by the deformable tube

part and heat resistance of the deformable tube part.
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[Solution to Problem]
[0006]

There is provided a method for manufacturing a bottle including forming the
bottle that is formed in a bottomed tubular shape, the method comprising: a primary blow
molding process of performing biaxial stretch blow molding on a preform to obtain a
primary intermediate molded article; a heat treatment process of heating the primary
intermediate molded article to be forcibly shrunken and molded into a secondary
intermediate molded article; and a secondary blow molding process of performing blow
molding on the secondary intermediate molded article to obtain the bottle, wherein the
bottle comprises a bottom wall section provided with a contact part positioned at an outer
circumferential edge thercof and a deformable tube part that is of a multilevel topped
tubular shape and blocks an inside of the contact part, wherein the deformable tube part
includes a rising circumferential wall part that is continuous to the contact part and
extends upward toward an interior of the bottle, a movable wall part that protrudes from
an upper end of the rising circumferential wall part toward a center axis of the bottle, and
a depressed circumferential wall part that extends upward from an inner end of the
movable wall part, and wherein the movable wall part is arranged to be movable, along
with the depressed circumferential wall part, upward relative to a connected portion
connected with the rising circumferential wall part, whereby in a reduced-pressure
condition in the bottle, deformation of a shoulder section of the bottle and a trunk section
of the bottle is suppressed.

[0007]

In this case, if a pressure in the bottle is reduced, the deformable tube part is

deformed, and the movable wall part moves upward along with the depressed

circumferential wall part. Thereby, reduced-pressure absorbing performance caused by

Date Regue/Date Received 2020-11-27
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the deformable tube part is exhibited.

Here, according to the method for manufacturing the bottle, the bottle is formed
by so-called double blow molding having the primary blow molding process, the heat
treatment process, and the secondary blow molding process. Therefore, in comparison
with a case in which so-called single blow molding in which a bottle is formed from a
preform by single biaxial stretch blow molding is adopted, a density of the deformable
tube part can be improved.

Thereby, even if the deformable tube part is thinned, it is possible to, for
example, maintain the density of the movable wall part, and to secure heat resistance of
the deformable tube part.

Also, in this way, the double blow molding is adopted to improve the density of
the deformable tube part. Thereby, the heat resistance of the deformable tube part can
be secured. Therefore, in comparison with a case in which single blow molding is
adopted to form the bottle in which equivalent heat resistance is given to the deformable
tube part, a temperature of a bottom mold can be kept low. Thereby, reduced-pressure
absorbing performance caused by the deformable tube part can also be secured.

[0008]

The density of the movable wall part may be equal to or more than 1.374 g/em’.
[0009]

In this case, the density of the movable wall part may be equal to or more than
1.374 g/cm’, and the density of the movable wall part that is a portion of the deformable
tube part which is easy to be positively displaced is increased to a certain level or more.

Thereby, it is possible to efficiently secure the heat resistance of the deformable tube

part.

[Advantageous Effects of Invention]
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[0010]

According to the present invention, the deformable tube part can be thinned
while securing the reduced-pressure absorbing performance caused by the deformable
tube part and the heat resistance of the deformable tube part.

[Brief Description of Drawings]
[0011]

Fig. 1 is a side view of a bottle formed by a method for manufacturing a bottle
according to an embodiment of the present invention.

Fig. 2 is a bottom view of the bottle shown in Fig. 1.

Fig. 3 is a sectional view taken along line X-X of the bottle shown in Fig. 2
when viewed in an arrow direction.

[Description of Embodiments]
[0012]

Hereinafter, an embodiment of the present invention will be described in detail
with reference to the drawings.

As shown in Fig. 1, a bottle 10 according to the present embodiment is formed
in a bottomed tubular shape. The bottle 10 is provided with a mouth section 11, a
shoulder section 12, a trunk section 13, and a bottom section 14, and has a schematic
constitution in which these are continuously provided in this order with central axes

thereof located on a common axis.

Hereinafter, the common axis is referred to as a bottle axis O, a side directed to
the mouth section 11 in a direction of the bottle axis O is referred to as an upper side, and
a side directed to the bottom section 14 is referred to as a lower side.  Also, in a top
view when viewed in the direction of the bottle axis O, a direction perpendicular to the

bottle axis O is referred to as a bottle radial direction, and a direction revolving around
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the bottle axis O is referred to as a bottle circumferential direction.
[0013]

Further, the bottle 10 is integrally formed of, for instance, a synthetic resin
material such as polyethylene terephthalate. This bottle 10 may be used as a so-called
heat-resistant bottle that is filled with a content, a temperature of which is, for instance,
75°C to 87°C, and particularly about 85°C or more.

[0014]

The mouth section 11 is formed in a tubular shape, and a cap (not shown) is
mounted on the mouth section 11.  Further, each of the mouth section 11, the shoulder
section 12, the trunk section 13, and the bottom section 14 has a circular shape when
viewed in a cross section perpendicular to the bottle axis O.

The shoulder section 12 is continuous to a lower end of the mouth section 11,
and a diameter thereof is gradually increased toward the lower side. A plurality of
longitudinal grooves 12a, which extend along an outer circumferential surface of the
shoulder section 12 in the direction of the bottle axis O, are formed in the shoulder
section 12 at intervals in a circumferential direction.

[0015]

The trunk section 13 is formed in a tubular shape. A plurality of partition
grooves 16a and 16b, which continuously extend throughout the circumference, are
disposed in the trunk section 13 at intervals in the direction of the bottle axis O. The
partition grooves 16a and 16b include first partition grooves 16a and a second partition
groove 16b.

[0016]
The first partition grooves 16a are provided in a pair at an interval in the

direction of the bottle axis O. The first partition grooves 16a separately partition an
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upper end 13a and a lower end 13b in the direction of the bottle axis O, and an
intermediate part 13¢ located between both of these ends.  The single second partition
groove 16b is disposed in the middle of the intermediate part 13c in the direction of the
bottle axis O. The second partition groove 16b partitions the intermediate part 13¢ in
the direction of the bottle axis O. The second partition groove 16b is deeper than the
first partition grooves 16a.

[0017]

The opposite ends 13a and 13b of the trunk section 13 in the direction of the
bottle axis O are respectively formed with a plurality of narrow grooves 16¢, which
continuously extend throughout the circumference, at an interval in the direction of the
bottle axis O.

The intermediate part 13¢ of the trunk section 13 in the direction of the bottle
axis O is formed with a plurality of circumferential grooves 16d, which continuously
extend throughout the circumference, at intervals in the direction of the bottle axis O.
The circumferential grooves 16d are formed in respective portions (hereinafter referred to
as “partition portions”) into which the intermediate part 13c is partitioned with the
second partition groove 16b in a plural number, and in the same number as in the shown
example.

[0018]

The circumferential grooves 16d have a wider width than the narrow groove 16c.
The circumferential grooves 16d are deeper than the narrow groove 16¢c.  The plurality
of circumferential grooves 16d are disposed over the whole areas of the respective
partition portions of the intermediate part 13c of the trunk section 13 in the direction of
the bottle axis O at intervals in the direction of the bottle axis O. The circumferential

grooves 16d have waveforms that have the same shapes and sizes and periodically extend
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in a circumferential direction while being bent in the direction of the bottle axis O in a
side view of the trunk section 13. The circumferential grooves 16d adjacent to each
other in the direction of the bottle axis O are separated from each other throughout the
circumference in the direction of the bottle axis O. Phases of the circumferential
grooves 16d adjacent to each other in the direction of the bottle axis O are shifted from
each other.

[0019]

The bottom section 14 is formed in the shape of a cup that is continuous to the
lower end 13b of the trunk section 13 and blocks a lower end opening of the trunk
section 13. To be specific, the bottom section 14 is formed in the shape of a cup that is
provided with a heel part 17, an upper end opening of which is connected to the lower
end opening of the trunk section 13, and a bottom wall section 19 which blocks a lower
end opening of the heel part 17 and an outer circumferential edge of which becomes a
contact part 18.

[0020]

As shown in Figs. 2 and 3, the contact part 18 of the bottom wall section 19 is
formed in the shape of a ring that is disposed coaxially with the bottle axis O, and
continuously extends throughout the circumference in the bottle circumferential direction.
A deformable tube part 20 that is of a multilevel topped tubular shape and blocks the
inside of the contact part 18 is provided upright at the contact part 18.

Of tubular parts constituting this deformable tube part 20, an upper tubular part
located at an upper side (an inner side in the direction of the bottle axis) is deformed to
be relatively displaced upward relative to a lower tubular part located at a lower side (an
outer side in the direction of the bottle axis), and thereby the deformable tube part 20

exhibits reduced-pressure absorbing performance.
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[0021]

As shown in Fig. 3, the deformable tube part 20 is provided with a rising
circumferential wall part 21 that is continuous to the contact part 18 from the inner side
in the bottle radial direction and extends upward, an annular movable wall part 22 that
protrudes from an upper end of the rising circumferential wall part 21 toward the inner
side in the bottle radial direction, and a depressed circumferential wall part 23 that
extends upward from an inner end of the movable wall part 22 in the bottle radial
direction.

An uneven part 21a is formed at the rising circumferential wall part 21
throughout the circumference. The uneven part 21a is configured such that a plurality
of protrusions formed in a curved surface shape protruding toward the inner side in the
bottle radial direction are arranged at intervals in the bottle circumferential direction.
[0022]

The movable wall part 22 is formed in a curved surface shape protruding
downward, and gradually extends downward from the outer side toward the inner side in
the bottle radial direction. The movable wall part 22 and the rising circumferential wall
part 21 are connected via a curved surface part (a portion connected with the rising
circumferential wall part) 25 protruding upward. The movable wall part 22 is
configured to be movable relative to the curved surface part 25 to displace the depressed
circumferential wall part 23 toward the upper side.

[0023]

As shown in Figs. 2 and 3, the movable wall part 22 has a plurality of ribs 29
that are radially arranged around the bottle axis O. The ribs 29 are configured such that
a plurality of recesses 29a recessed upward in a curved surface shape are intermittently

arranged in the bottle radial direction. Inner ends of the ribs 29 in the bottle radial
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direction may be located within the movable wall part 22 or within the depressed
circumferential wall part 23.

In the present embodiment here, a density of the movable wall part 22 is equal to
or more than 1.374 g/cm’, and a portion of the movable wall part 22 which has the lowest
density has a density of 1.374 g/cm’ or more.

[0024]

The depressed circumferential wall part 23 is disposed coaxially with the bottle
axis O, and a top wall 24 disposed coaxially with the bottle axis O is connected to an
upper end of the depressed circumferential wall part 23. The depressed circumferential
wall part 23 and the top wall 24 have a topped tubular shape as a whole. The depressed
circumferential wall part 23 is formed in a cylindrical shape. The top wall 24 is formed
in a tabular shape.

[0025]

As shown in Fig. 3, the depressed circumferential wall part 23 is formed in the
shape of a multilevel tube, a diameter of which is gradually increased from an upper side
toward a lower side thereof. The depressed circumferential wall part 23 is provided
with a lower tube part 23a, a diameter of which is gradually reduced from the inner end
of the movable wall part 22 in the bottle radial direction toward an upper side thereof, an
upper tube part 23b, a diameter of which is gradually increased from an outer
circumferential edge of the top wall 24 toward a lower side thereof and which has a
smaller diameter than the lower tube part 23a, and an annular step part 23c that connects
together the tube parts 23a and 23b.

[0026]
In a longitudinal sectional view of the deformable tube part 20, the lower tube

part 23a and the upper tube part 23b extend in a straight line shape, and are inclined with
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respect to the bottle axis O. In the longitudinal sectional view, an inclined angle of the
lower tube part 23a is greater than that of the upper tube part 23b.

The lower tube part 23a is connected to the inner end of the movable wall part
22 in the bottle radial direction via a curved surface part 26 protruding downward. The
curved surface part 26 faces the inner side in the bottle radial direction, and protrudes
obliquely downward. The curved surface part 26 smoothly connects the movable wall
part 22 and the lower tube part 23a without a level difterence. A connected portion
between the upper tube part 23b and the top wall 24 faces the outer side in the bottle
radial direction, and is formed in the shape of a curved surface that protrudes obliquely
upward.

[0027]

The annular step part 23c¢ has inner and outer surfaces facing the direction of the
bottle axis O, and is formed in a tabular shape. The annular step part 23c¢ is located at a
height equal to that of the upper end of the rising circumferential wall part 21 in the
direction of the bottle axis O.

An outer circumferential edge of the annular step part 23c¢ is provided with a
concave strip part 27 recessed upward. The concave strip part 27 continuously extends
throughout the circumference in a circumferential direction.  The concave strip part 27
is formed in the shape of a curved surface protruding upward. An outer circumferential
surface of the concave strip part 27 which faces the inner side in the bottle radial
direction is smoothly continuous to the lower tube part 23a without a level difference.

A connected portion between the annular step part 23¢ and the upper tube part 23b faces
the inner side in the bottle radial direction, and is formed in the shape of a curved surface

that protrudes obliquely downward.
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[0028]

In the bottle 10, when an internal pressure of the bottle 10 varies, the movable
wall part 22 is turned upward to allow the variation in the internal pressure to be
absorbed. Thereby, it is possible to suppress deformation of each of the shoulder
section 12 and the trunk section 13 in the bottle radial direction.

[0029]

Next, an example of a method for manufacturing the bottle 10 will be described.
This manufacturing method has a primary blow molding process of carrying out biaxial
stretch blow molding on a preform to obtain a primary intermediate molded article, a
heat treatment process of heating the primary intermediate molded article to be forcibly
shrunken and molded into a secondary intermediate molded article, and a secondary blow
molding process of carrying out blow molding on the secondary intermediate molded
article to obtain the bottle 10.

[0030]

The primary blow molding process is carried out in analogy with, for instance,
typical biaxial stretch blow molding. At this point, a main body part that include
portions other than a portion becoming the mouth section in the perform, i.e. portions
becoming the shoulder section 12, the trunk section 13, and the bottom section 14 is
stretched and molded.

[0031]

In the heat treatment process, internal residual stress occurring in the primary
intermediate molded article is forcibly removed, and crystallization of the primary
intermediate molded article is accelerated. Further, in this heat treatment process, a
metal mold for the primary blow molding process may be used. At this point, in the

primary intermediate molded article, according to internal residual stress generated in
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each of portions molded by stretching the main body part of the preform (hereinafter
referred to as “stretched and molded portion”), the stretched and molded portion is freely
shrunken and deformed to forcibly remove the internal residual stress. Thereby, the
secondary intermediate molded article is molded.

[0032]

Further, the stretched and molded portion in the secondary intermediate molded
article has a size equal to or slightly smaller than a bottle main body 15 including the
shoulder section 12, the trunk section 13, and the bottom section 14 in the bottle 10.
The size of the stretched and molded portion in the secondary intermediate molded
article may be adjusted, for instance, by setting a magnification of stretch molding from
the preform into the primary intermediate molded article, and dimensions of the primary
intermediate molded article.

[0033]

The secondary blow molding process is carried out similar to typical biaxial
stretch blow molding. At this point, a stretching magnification is smaller compared to
the primary blow molding process of the stretched and molded portion in the secondary
intermediate molded article.

Thereby, the bottle 10 is formed from the preform.

[0034]

As described above, according to the method for manufacturing the bottle
according to the present embodiment, the bottle 10 is formed by so-called double blow
molding that has the primary blow molding process, the heat treatment process, and the
secondary blow molding process. Therefore, in comparison with a case in which
so-called single blow molding in which the bottle 10 is formed by single biaxial stretch

blow molding is employed, a density of the deformable tube part 20 can be improved.
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Thereby, even if the deformable tube part 20 is thinned, it is possible, for instance, to
maintain a density of the movable wall part 22, and secure heat resistance of the
deformable tube part 20.

Also, the density of the movable wall part 22 is equal to or more than 1.374
g/em’, and the density of the movable wall part 22 that is a portion of the deformable
tube part 20 which is easy to be positively displaced is increased to a certain level or
more. Thereby, it is possible to efficiently secure the heat resistance of the deformable
tube part 20.

[0035]

Also, as described above, the double blow molding is adopted to improve the
density of the deformable tube part 20, and thereby the heat resistance of the deformable
tube part 20 can be secured. Accordingly, in comparison with a case in which the single
blow molding is adopted and then the bottle 10 imparting the deformable tube part 20
with equivalent heat resistance is formed, a temperature of the bottom mold can be kept
low. Thereby, the reduced-pressure absorbing performance caused by the deformable
tube part 20 can also be secured.

[0036]

The technical scope of the present invention is not limited to the aforementioned
embodiment, but the present invention may be modified in various ways without
departing from the gist of the present invention.

[0037]

The longitudinal grooves 12a, the partition grooves 16a and 16b, the narrow
groove 16¢, and the circumferential grooves 16d are dispensable.

The rising circumferential wall part 21 may be appropriately modified to, for

instance, extend in parallel in the direction of the bottle axis O or extend to be inclined
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with respect to the bottle axis O.

The movable wall part 22 may be appropriately modified to, for instance,
protrude in parallel in the bottle radial direction.
[0038]

The synthetic resin material of which the bottle 10 is formed is not limited to
polyethylene terephthalate, but it may be appropriately modified to, for instance,
polyethylene naphthalate, amorphous polyester, or the like, or a blend material thereof.

The bottle 10 is not limited to a single-layered structure, but it may be a stacked
structure having an intermediate layer. This intermediate layer may include, for
instance, a layer formed of a resin material having a gas barrier characteristic, a layer
formed of a recycled material, or a layer formed of a resin material having oxygen
absorbability.

In the aforementioned embodiment, the shape of each of the shoulder section 12,
the trunk section 13, and the bottom section 14 when viewed in the cross section
perpendicular to the bottle axis O is set as the circular shape, but without being limited
thereto, it may be appropriately modified to, for instance, be a polygonal shape.

[0039]

In addition, without departing from the gist of the present invention, the
components in the aforementioned embodiment may be appropriately substituted with
well-known components, and furthermore, they may be appropriately combined with the
aforementioned modifications.

[0040]
Next, a verification test for verifying the operation and effects described above

will be described.
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[0041]

In this verification test, as Comparative Examples 1 to 4 and Embodiment 1,

five bottles having the structure shown in the aforementioned embodiment were formed
by making molding conditions different from one another. The molding conditions, and

5 soon of each bottle are presented in Table 1 below.

[0042]
[Table 1]
Comparative Example Embodiment
1 2 3 4 1
Molding method Single blow Double blow
Temperature of bottom 50°C 120°C 50°C
mold
Average value of 0.41 0.44 0.49 0.40 0.32
thicknesses of
deformable tube part
(mm)
Weight of deformable 2.0 24 3.2 2.0 1.84
tube part (g)
Density at outer 1.369 1.375 1.373
circumferential portion
of movable wall part
(g/em’)
Density at inner 1.375 1.374 1.375
circumferential portion
of movable wall part
(g/em’)
Heat-resistant 70°C g7°C 87°C
temperature
[0043]
10 (Molding method, temperature of bottom mold, average value of thicknesses of

deformable tube part, and weight of deformable tube part)

As presented in Table 1, in Comparative Examples 1 to 4, a bottle was formed
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from a preform by single blow molding, i.e. single biaxial stretch blow molding. In
Embodiment 1, a bottle was formed by the method for manufacturing the bottle, which
has been described in the aforementioned embodiment.

In Comparative Examples 1 to 3, a temperature of the bottom mold was set to
50°C. In Comparative Example 4, a temperaturc of the bottom mold was set to 120°C.
In Embodiment 1, a temperature of the bottom mold in a secondary blow molding
process was set to 50°C.

Further, an average value of thicknesses of the deformable tube part and weight
(mass) of the deformable tube part are as presented in Table 1. The bottles according to
Comparative Examples 1 to 4 and Embodiment 1 have the same structures, but they are
different from one another in the thickness and weight of the deformable tube part.
[0044]

(Density of movable wall part and heat-resistant temperature)

With respect to each of Comparative Examples 1 to 4 and Embodiment 1, a
density at the outer circumferential portion of the movable wall part, a density at the
inner circumferential portion of the movable wall part, and a heat-resistant temperature
are as presented in Table 1. The heat-resistant temperature refers to an upper limit of a
temperature of a content, at which, when the content is filled in the bottle, the deformable
tube part of the bottle can absorb a reduced pressure without deformation during cooling.

It was ascertained from this result by comparing the density at the outer
circumferential portion of the movable wall part of each of Comparative Examples 1 to 3
with that of Comparative Example 4, if the temperature of the bottom mold is raised, the
density of the movable wall part can be increased.  Also, as a result, it was ascertained

that the heat-resistant temperature was also raised.
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Thus, it was ascertained that, after Embodiment 1 was added to Comparative
Examples 1 to 3 and Comparative Example 4, the densities at the outer circumferential
portions of the movable wall parts were compared with one another, and thereby the
density of the movable wall part could be increased without raising the temperature of
the bottom mold when the bottle was formed by double blow molding. Also, as a result,
it was ascertained that the heat-resistant temperature was also raised.

[0045]

(Reduced-pressure absorbing performance)

With respect to each of Comparative Examples 1 to 4 and Embodiment 1,
reduced-pressure absorbing performance (not set forth in Table 1) was ascertained. As
a result, Comparative Examples 1 to 3 and Embodiment 1 exhibited equivalent
reduced-pressure absorbing performance, but Comparative Example 4 had a worse
reduced-pressure absorbing performance than Comparative Examples 1 to 3 and
Embodiment 1. It was ascertained from this result that the bottle was formed by double
blow molding, the temperature of the bottom mold was kept low, and thereby the
reduced-pressure absorbing performance was secured.

[Industrial Applicability]
[0046]

According to the present invention, the deformable tube part can be thinned
while securing the reduced-pressure absorbing performance caused by the deformable
tube part and the heat resistance of the deformable tube part.

[Description of Reference Signs]
[0047]
10 Bottle

18 Contact part
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19 Bottom wall section

20 Deformable tube part

21 Rising circumferential wall part

22 Movable wall part

23 Depressed circumferential wall part

25 Curved surface part (connected portion connected with rising circumferential
wall part)

O bottle axis
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What is claimed is:

1. A method for manufacturing a bottle including forming the bottle that is formed
in a bottomed tubular shape, the method comprising:

a primary blow molding process of performing biaxial stretch blow molding on
a preform to obtain a primary intermediate molded article;

a heat treatment process of heating the primary intermediate molded article to be
forcibly shrunken and molded into a secondary intermediate molded article; and

a secondary blow molding process of performing blow molding on the
secondary intermediate molded article to obtain the bottle,

wherein the bottle comprises a bottom wall section provided with a contact part
positioned at an outer circumferential edge thereof and a deformable tube part that is of a
multilevel topped tubular shape and blocks an inside of the contact part,

wherein the deformable tube part includes a rising circumferential wall part that
is continuous to the contact part and extends upward toward an interior of the bottle, a
movable wall part that protrudes from an upper end of the rising circumferential wall part
toward a center axis of the bottle, and a depressed circumferential wall part that extends
upward from an inner end of the movable wall part, and

wherein the movable wall part is arranged to be movable, along with the
depressed circumferential wall part, upward relative to a connected portion connected
with the rising circumferential wall part, whereby in a reduced-pressure condition in the
bottle, deformation of a shoulder section of the bottle and a trunk section of the bottle is

suppressed.

Date Regue/Date Received 2020-11-27
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2. The method according to claim 1, wherein a density of the movable wall part is

equal to or more than 1.374 g/cm’.

3. The method according to claim 1 or 2, wherein the movable wall part has a
plurality of ribs that are radially arranged around the bottle axis, the rib being configured
such that a plurality of recesses recessed upward in a curved surface shape are

intermittently arranged in the bottle radial direction.

4. The method according to any one of claims 1 to 3, wherein the movable wall

part extends downward relative to the connected portion.

Date Regue/Date Received 2020-11-27
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