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heat*sterilization of the content. Heretofore, as a heat and pressure
resi stant container, a container has been nbst conmon wherein the
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SELF-SUSTAINING CONTAINER

The'present invention relates to a self-sustaining
container made of a saturated polyester resin, formed by
biaxial stretch blow molding, which is suitable for
filling e.g. a carbonated drink or a soft drink. More
particularly,.it relates to a self-sustaining container
excellent in heat and pressure resistance dufing heat
sterilization of the cdhtent.'

Heretofore, as a heat and pressure resistant
container, a container has been most common wherein the
bottom is bulge-formed into a hemispherical shell shape
to indrease the internal préssure :esisfance of the main
bodl?affthe édntainer, and a base cup molded in the form
ot“ifilosed-éhﬂ cylinder, is attached thereto to impart a
self—sustaining function to the container. However, use
of such a base cup has various problemé such that the
base cup has to be separately molded, then attached and
fixed to the conﬁéiner bottom, that the weight of the
container increases, that the shape tends to be large-

sized, that during the heat sterilization process, hot
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“bul ge-fornmed into a hénispherical shel | shape to increase the

i it al pressure resistance of the-pmiA-body qf the container, and a base
cup¥ol ded in the formof a closed-end cytinder, is attached- thereto to
i ppakt a sel f-sustaining function to. the contaimner...However, use of such a

base cup has various problens such t hat_ tfe base cup has to be separately
nol ded, then attached and fixed to the container bottom that the weight of

t he container increases, that the shape tends to q) |.ar ge-_si.zed, that
during the heaatproé@§§ nﬁgtadequately reach the bottom of the

container, whereby heat sterlllzatidn of the content can
not smoothly be carried oﬁt, and that in such heat
sterilization, water tends to be trapped in the base cup
and can not readily be removed.

From the viewpoint of conservation of resources or
environmental protection, it is desired to reuse used
empty containers. However, in the case of a container
having a base cup attached thereto, the main body of the
10 container and the.base cup or the adhesive are made of

different materials, and they must be separated for

reuse, which adds to the cost of the recycling process.
In view of such problems, it has been desired to

develop a heat and pressure resistant container which

15 requires no base cﬁp. For a pressure resistant container
which requires no base cup, some proposais have been
made, which are usuéily directed to either a champagne
type structure or a structure in which a plurality of
legs are radially bulged around the center.of the bottom

20 and vglley lines are formed between the adjacent legs.

Such. s§ructures are disclosed, for example, in Japanese

Examined Patent Publications No. 570#/1973, No.

40693/1984 and No. 9170/1986 and Japénese Unexamined

Patent Publications No. 202424/1988 and No. 43342/1991.
S However, the containers disclosed in these

Publications do not provide adequate performance when

they are used as heat and pressure resistant containers
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2 vﬁoes not adequately reach the bottom of the container, whereby heat
ster¥lization of the content can not- snmoothly _be.carriedout, and that in

such: heat sterilization, water tends 10 pe trapped.in.the base cup and can
not- readily be renpbved. Fromthe viewoint of .conservation of- resources or

-3 -
to be subjected t6 a heat sterilization process, although
they may provide adequate_performance as pressure
resistant containers. Namely, the containers disclosed
in these publications have such problems that when the

5 temperature of the content rises to a level of from 50 to
70°C during the heat sterilization, the internal pressure
increases, and thé material of the containers tends to
undergo creeping,nwhereby the center of the bottom and
the peripheral portion of the center of the bottom are

10 likely to undergo creeping and project, whereby the
container loses the selffsustaining stability.

As a method for solving this problem, it has been
attempted to thermally crystallizing the center of the
bottom of the container. However, such a method is not

15 desirable, since the peripheral édge of the thermally
crystallized portion tends to.have low strength and is
likely to outwardly project by the internal pressure, and
a deformation is likely to result, or stress cracking is
likely to result.

* -9 container disclosed in Japanese Unexamined Patent

. Publfestion No. 85535/1993 is the one obtained by

Preliminarily thermally crystallizing the center of the
bottom of a preform to form a hemispherical shell-shaped
b°tt°m.haVing a thermally crystallized bottom center and
further sﬁbjectiﬁg this bottom to finish blow séigt;ﬁﬁl--
Wolding by means of a mold to form legs. Such a

Container jg the one wherein the resin remaining at the

—_—
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'protection, it is desired.fto reuse ysed enpty containers.

in the case of a container having a base cup attached thereto, the

nt materials, and they nust be- separated f'or ‘reuse, which adds to

the cdst of the recycling process. In u gw-=of:--such problens, it has been
desired to devel op a heat and pressure resistant contai ner which requires
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adequately stretched and thin-walled. In this container,
only the center of the bottom is crystailized, and the
peripheral portion of the crystallized bottom center is
thin-walled. ACccrdingly, when the internal pressure
increases during heat sterilization, there will be a
problem such that such a portion undergoes creeping,
whereby the bottom will project to lose the self-
sustaining stability. Or, even if the self-sustaining
stability is maintained, the content level drops
substantially to lose practical usefulness.

As a result of an extensive research, the present
inventors have surprisingly found that in the case of a
bottom structure of a biaxial stretch blow-molded self-
sustaining container, wherein a plurality of legs are
radially bulged around the center of the bottom and
valley lines are formed between the adjacent legs, the
stress by the internallpressure is concentrated
especially at the peripheral portion of the center of the
botdm and at the valley lines and further that in the
Pf°il-§£9n of the bottom at the time of heat
sterilization, creeping is éarticularly remarkable at the
Portion of each valley line close to the center.

On the basié of thesgse discoveries, the present
iavention has been accomplished by improving the self-
$ustaining properties of the bottom and reducing its

d
e""’r'"a"-mn. and the present invention provides a self-

~___-__\___h__‘§~_\
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maee, Pnich are usually directed to either a chanpagne type .structure or a
structfure in which a plurality of legs are radially bul ged areund the

center! of the bottomand valley lines arg fornmed between 't he adjacent | egs.
Sucth structures are disclosed, for exdanple, in Japanese Exam ned Patent
Publications No. 5708/1973, No. 40693/ 1984 .and No. 9170/ 1986 and Japanese
Unexam ned Patent Publications No. 202424/1988 and No. 43342/1991. However,

the containers dislosed in these publi.cations do not_ provi de adequat e
per f or mance ystaining con%alner Hav;ng heat and1pr ssure resistance

as well as excellent chemical resistance, wherein certain
specific portions of the bottQm are crystallized to
prevent creeping due to an increase of the internal
5 pressure at the time of heat sterilization and thereby to
prevent projection of ﬁhe bottom to lose the self-
sustaining stability. |
Namely, in the first aspect, the present invention
provides a self-sustaining container made of a saturated
10 polyester resin, formed by biaxial stretch blow molding
and comprising a mouth and cerQical portion, a shoulder,
a body and a bottom, wherein said@ bottom has a self-
sustaining structure with a plurality of legs radially
bulged around the center of the bottom and valley lines
15 formed between the adjacent legs, and the following
portions (A) to (E) are low stretched portions and at
least portions (B) and (C) amon§ the following portions
(A) to (E) are crystallized portions:
(A) center of the bottom
20 {8} peripheral portion of the center of the bottom

) portion of each valley line close to the center

of the bottom

R

(D) portioh of each leg from the edge of the
Peripheral portion of the center of the bottom to a
25 ground contact portion
(E) portion between said portions (C) and (D).

In the second aspect, the present invention provides
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they are Jsed as heat and pressure re5|stant cont ai ners 3 to be
subjected to a heat sterilizati.on process raltheugh they—nay provi de
adequat e performance as pressufe resistant containers. fNawer, t he
contai ners disclosed in these publicatiehs have-such probiems that when the
tenperature of the content rises to a Lgvgl_of from50 to
a self-sustaining container made of a saturated polyester
resin, formed by biaxial stretch blow molding and
comprising a mouth and cervical portion, a shoulder, a
body and a bottom, wherein said bottom has a self-
5 sustaining structure with a plurality of legs radially
. bulged around the center of the bottom and valley lines
formed between the adjacent legs, and at least one
portion selected from the following portions (A) to (E)
is a crystallized portion, and said mouth and cervical
10 portion and a non-stretched portion of a neck connecting
said mouth and cervical pértioﬁ and said shoulder, are
crystallized portions:
(A) center of the bottom
(B) peripheral portion of the center of the bottom
15 (C) portion of each valley line close to the center
of the bottom
(D) portion of each leg from the edge of the
peripheral portion of the center of the bottom to a
ground contact portion |
20 (351 portion.between said portions (C) and (D).
™M the third aspect, the present invention provides a
self-sustaining container made of a saturated polyester
resin, formed by biaxial stretch blow molding and
comprising a mouth and cervical portion, a shoulder, a
25 body and a bottom, wherein said bottom has a self-
Sustaining structure with é plurality of legs radially

bulged around the center of the bottom and valley lines

:

This Sheet Has Been Replaced

[




[erf] duri the heat sterilization, the j.nternal pressure_increases, and
the materi of the containers tends td undergo tréepi ng,. whereby the
center of the bottom and the perlpheral pdrtlon of the center "of the bottom
are likely to undergo creeping and pruojett, wheféby the cdntai ner | oses the
self-sustaining stability. As a nethod oy solving this problem it has
been attenpted to thermally crystallizing the center of the bottomof the

contai et Hoever . S S0 bd adihe UERd Hohka S "ESaDoRE! Pher
portion selected from the following portions (A) to (E)
i{s a crystallized portion, the inner diameter of said
mouth and cervical portion is from 60 to 90% of the outer
diameter thereof, said mouth and cervical portion has a
threaded section, at least this threaded section has
residual internal stress and strain reduced by heat
treatment,-and said mouth and cervical portion and a non-
stretched portion of a neck connecting said mouth and
10 cervical portion and said shoulder, are crystallized
portions:
(A) center of the bottom
(B).peripheral portion of the center of the bottom
(C) portion of each wvalley line close to the center
.15 of the bottom
| (D) portion of each leg from the edge of the
.peripheral portion of the center of the bottom to a
ground contact portion |
(B) portion between said portions (C) and (D).
20 In the accompanying drawings:
Pigure 1 is a front view of a self-sustaining

container of the present invention,

VNS g - e Ay

Pigure 2 is a bottom view of the self-sustaining
container of the present invention prior to

25 crystallization of the bottom.
Figure 3 is a cross-sectional view of the self~

Sustaining container of the present invention prior to

—_—
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crystallized portion tends to have low strength and is likely to outwardly
project by the internal pressure, and a deformation is likely to result, or
stress cracking is likely to result. The cont ainher discliosed in Japanese
Unexam ned Pat ent Publication No. 85535/1993 i s the ortle obtai ned by
prelimnarily thermally crystallizing-ttie center” of the bottomof a preform
to forma hem spherical shell-shaped bqtgom having a thermally crystallized
bottom center and further subjecting this bottomto finish blow stretch

crystallization of the bottom.

Figure 4 is a plan view of a shielding plate used in
Example 1, 3 or 9. |

Figure 5 is a cross-sectional view of the shielding

5 Dplate used_in Example 1, 3 or 9 taken along line A A' in
Figure 4.

Figure 6 is a bottom view of a self-sustaining
container in Example 1, 3 or 9.

Figure 7 is a plan view of a shielding plate used in

10 Example 4 or 10. '

Figure 8 is a cross—~sectional view of a shielding
plate used in Example 4 or 10 taken along line B B' in
Figure 7.

Figure 9 is a bottom view of a self-sustaining

15 container in Example 4 or 10.

Figure 10 is a plan view of a shielding plate used in
Example 5 or 1ll.

Figure 11l is a cross-sectional view of the shielding
plate used in Example 5 or 1l taken along line C C' in

20 Figg!qi;o.

Figure 12 is a bottom view of a self-supporting

R

container in Example 5 or 1l1.

Figure 13 is a plan view of a shielding plate used in

T g,

Example 6 or 12.
25 Figure 14 is a cross-sectional view of the shielding
plate used in Example 6 or 12 taken along line D D' in

Figure 13.
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nmol di ng byEans of a nold to formlegs. Such a container is the one
wherein thé resin remaining at the -4 periphery of the-thermally
crystallized bottom center |sfadequate1y stretched and thi.n-walled. In this
container, only the center of the bottomis crystaftljzed, .and the

——————

peri pheral portion of the crystallized bottomcenter is
- 9 -

Pigure 15 is a bottom view of a self-supporting
container in Example 6 or 12.

Figure 16 is a plan view of a shielding plate used in
Example 7 or 1l3. |

Figure 17 is a cross-sectional view of the shielding

5
' plate used in Example 7 or 13 taken along line E E' in
Figure'ls. |
) Figure 18 is a bottom view of a self-sustaining
container in Example 7 or 13.
10 Figure 19 is a plan view of a shiélding plate used in
Example 8 or 14.
Figure 20 is a cross-sectional view of the shielding
~plate used in Example 8 or 14 taken along line F F' in
Figure 19.
15 Figure 21 is a bottom view 65 a self-sustaining
container in Example 8 or 14.
Figure 22 is a front view of a preform to be used for
the preparation of a self-sustaining container of the
/ present invention.
| 20 1#igure 23 is a front view of a self-sustaining
; container having a different shape.
| | Figure 24 is a bottom view of the self-sustaining
container shown in Figure 23 prior to crystallization of
the bottom. |
? 25 Figure 25 is a cross-sectional view of the bottom of

the self-sustaining container shown in PFigure 23.

Figure 26_is a view illustrating various parts of the

This Sheet Has Been Re

O i




L r

thin-walled. Accordingly, when the internal pressure increases during heat
sterilization, there will be a problem-such that:such a pprtion undergoes
creepi ng, whereby the bottomw || project,to | ose the self~ sustaining
stability. O, even if the self-sustaim ng stabi'trty is nai'ntained, the
content level drops substantially to |osejgractical usefulness. As a result
of an extensive research, the present inventors have surprisingly found

that in the case gf.a bottom str ct¥{e of a biaxial stretch bl ow nol ded
sel f - container bottom of the present invention,

Figure 27 is a cross—-sectional view of.the container

bottom shown in Figure 26.

Figure 28 is a cross-sectional view of the mouth and
5 cervical portion of the preform to be used for the
preparation of the self-sustaining container of the
present invention.
Figure 29 is a front view of a self-sustaining
container of the present invention.
10 FPigure 30 is a front view of a self-sustaining
container having a different shape.

Figure 31 is a bottom view of the self-sustaining
container shown in Figure 30 prior to crystallization of
the bottom.

Figure 32 is a cross-sectional view of the bottom of
the self-sustaining container shown in Figure 30.

Figure 33 is a front view of a sglf-sustaining
container of the present invention.

,Now, the present invention will be described in

~with reference to the preferred embodiments.

Mom the viewpoint of the strength, transparency and
gas barrier properties, the saturated polyester resin to
be used in the present invention ié preferably a
thermoplastic polyester resin wherein main repeating
units are ethyléene terephthalate. As such a
thermoplastic polyester resin, the one having a

homopolymer of polyethylene terephthalate as the main

i




- : . L
sust ai ni ng co!!%iner, wherein a plurality of legs are radially bul ged
around the cenhter of the bottomand valley..lines are.forned.between the
adj acent legs, the stress by the’interndl “pressufé i's concentrated
especially at the peripheral portion of  the centef of the Bottomand at the
valley lines and further that in the prdjéction o6f " the bottomat the tine

of heat sterilization, creeping is particghakly remarkable at the portion
of each valley line close to the center. On the basis of these discoveries,

the present component, is preferred.

Such a thermoplastic polyester resin may be the one
wherein a part of the terephthalic acid component is
substituted by at least one type of other bifunctional

5 carboxylic acids, such as aromatic dicarboxylic acids
such as isophthalic acid, naphthalene dicarboxylic acid,
diphenYl dicarboxylic acid, diphenoxyethane dicarboxylic
acid, diphenyl ether dicarboxylic acid and
diphenylsulfone dicarboxylic acid; alicyclic dicarboxylic

10 acids such as hexahydroisophthalic acid; aliphatic
dicarboxylic acids such as adipic acid, sebacic acid and
azelaic acid; énd oxy acids such as p-g-
hydroxyethoxybenzoic acid and e-hydroxycaproic acid, for
copolymerization.
15 Further, the thermoplastic polyester resin may be a
copolymer obtained by having a part of the ethylene
glycol compdnent'subsﬁituted for copolymerization by at

least one typé of other glycols and polyfunctional

compounds as their functional derivatives, such as
f;fthylene glycol, tetramethylene glycol, hexamethylene
gliccl{ decamethylene glycol, neopentylene glycol,
diethylene glycol, 1,l-cyclohexane dimethylol, 1,4-
cyclohexane dimethylol and 2,2(4'-8~-
hjdroxyethoxyphenyl)sulfonic acid.
The thermoplastic polyester resin to Be used fbr the

container of the present invention preferably has an

 intrinsic viscosity of from 0.7 to 0.9, more preferably
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i nvention

been acconpl i shed by inproving the self- sustaining
properties

f the bottom and reduci ng +ts defornatlon apd the present
i nvention provides a self- 5 sustaini ng conta|ner haV|ng heat and
pressure resistance as well as excel lent- cheni cal resi st ante, mhereln
certain specific portions of the botthhgge.crystalllzed to

from 0.75 to 0.85.

further, additives such as a coloring agent, a heat
deterioration-preventing agent, an antioxidant, an
ultraviolet absorber, an antistatic agent, a fungicide

5 and a lubricant, may be incorporated to the thermoplastic

polyester resin to be used in the present invention, as
the case requires.

In the present invention, the container used for
crystallizing the bottom is a container wherein the

10 portions (A) to (E) of the bottom are iow stretched
portions. Here, the low stretched portions are meant for
portions at which the draw ratio of the portions (A) to
(E) of the bottom is low as compared with the draw ratio
of the body.

15 In the present invention, among the portions (A) to
(E), crystallized portions are opaque, and non-
crystallized portions are transparent.

In the present invention, the center (A) of the
bottom is the portion shown, for example, by reference

20 numesy: 3 in Fiqure 26. Likewise, the peripheral porﬁion

(B) oﬁthe center of the bottom is the portion shown by

reference numeral 4 in Figure 26. The portion (C) of

each valley line close to the center of the bottom is a

portion in the valley line close to the center and

corresponds tolfrom 5 to 85%, pre:erably from 10 to 50%,

of the entire valley line, and it is the portion shown,

for example, by reference numeral 6A in Figure 26. The

Thls Sheet Has Been R
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pr event cr;eplng due to an increase of the internal pressure at the tine of
heat sterifization and thereby-to prevent prOJectlon of c<the bottomto | ose
t he sel f - Sustalnlng stability. Nanmely, in the»flrst aspect, the present
i nvention provides a sel f-sustaini ng-eoent ai ner--made of a-saturated
pol yester resin, formed by biaxi al stgeaéh _bl ow nol di ng and conprising a
nmout h and cervical portion, a shoul der body and a bottom wherein said
bottom has a self- sustaining structure with akylurallty of legs radially
portion (D) of each leg from the edge of the peripheral
portlon of the center of the bottom to a ground contact
portion is a portion in each leg which extends from the
edge of the peripheral portion of the center of the
5 bottom to a ground contact portion, and corresponds to
the portion shown, for example, by reference numeral 7 in
Figure 26. The portion (E) between the portion of each
valley line close to the center of the bottom and the
portion of each leg from the edge of the peripheral
10 portion of the center of the bottom to a ground contact
portion, is the portion shown, for example, by reference
numeral 17 in Figure 26.
In the present invention, specific portions selected
from the portions (A) to (E) of the bottom of the
15 container are crystallized. A preferred combination of
the crystallized portions is a combination containing the-
portions (B) and (C). A particularly preferred
combination is one of the following combinations (a) to
{e):-
20 ﬂlﬂﬁcwmhination of (aA), (B) and (C)

s,

€§¥~combinatzon of (A), (B), (C) and (D)
{(c) combination of (A), (B), (C), (D) and (E)
(d) combination of (B), (C) and (D), and
(e) combination of (B), (C), (D) and (B).
25 By such crystallization of the bottom of the
container, it is possible to suﬁpress the creeping of the

bottom of the container dﬁring heat sterilization.

—_—_—
——
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;f*?nter of the bottom and valley | i nes fermed between the
mand the followi ng portiéns (A) to (E) are -l ow stretched
por.tions ogFat |east portions.(B) and (C) anDngrthe follomnng portions (A)
to (E) ar rystallized portions: (A) ‘center of the botton1(B) peri pher al
portion offfthe center of the bottom (C)-pbtt+on of each valley line close
to the cerffer of the bottom (D) portion of each leg fromthe edge of the

In the present invention, a heat-generating apparatus

bul ged ar
adj acent |

' be employed as the heating apparatus for
can .

stallizing the portions (A) to (E) of the bottom of
cry

h container. Specifically, an infrared heater, a hot
the -

an infrared lamp, & quartz-sheathed element heater

5 air, .
or a high frequency heating apparatus may, for example,
be mentioned. A heating apparatus other than these may,

5 *  of coursér be used.
} As a method for crystallizing the bottom of the
10 container, & method may, for example. be mentioned in

] which a shielding plate having a slit is provided between
a heat source and the bottom of the container, and a
desired portion of the bottom of the container is heated
for thermal.crystallization, through the slit provided in

15 this shielding plate.

One side of this shielding plate preferably has a

s shape which fits the bottom of the container.
Accordingly, the surface shape of one side of the
shielding plate preferably has a concave shape which is

20 the lgje shape as the bottom of the container and which
fise the bottom of the container. The heat of the heat
Source provided on the opposite side of the container,
reaches the bottom of the container through the slit of
the shielding plate, whereupon the desired portion of the

25 bottom is crystallized by the heat. It is preferred to
maintain the surface temperature of the shielding plate

f at a constant level of not higher than Tg of the material
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peri pheral p ion of the center of the bottomto a ground contact portion
(E) portion etween said portions (C) and (D). In the second aspect, the
present invefition provides 6 a self- susxalnlng eont ai nerr nade of."a. :
saturated polyester resin, formed by biaxial strefch- b|OMIHD|dInga anhd: :.%.

‘ -
- -—,-' rfr,- ~r -

- 15 -

’n L

of the container by circulating e.g. cooling water or

warm water and thereby to prevent the portion contacting

the bottom of the container from being heated to a high
temperature exceeding Tg. As the material for this
shielding plate, a metal such as aluminum, iron or
copper, a heat resistant resin or ceramics may, for
example, be employed.

As another method, a method may be mentioned wherein
the bottom of the container is heated by a die.which has
10 the same shape as the portion of the container bottom to

be crystallized and which is heated to a high

temperature. As such a high temperature die, a high
temperature die formed by a metal having a heat-
generating means such as a heater embedded to adjust the

15 ‘temperature, a metal having a pipe for a heating medium
such as oil or steam embedded to adjust the temperature,
or a metal having the heating temperature adjusted by
radiation by e.g. an infrared heater or a hot air, may,
fag example, be employed.

20 - The crystallized portions of the bottom of the
container of the present invention are opaque and have a
density of polyethylene terephthalate of from 1.350 g/cm’
to 1.390 g/cm3, particularly preférably from 1.355 g/cm?
to 1.385 g/cm3. If the density of the crystallized

25 portions.is leés than 1.350 g/cm?, the bottom tends to

undergo creeping and is likely to expand by the internal

pressure at the time of heat steQLl zation of the

. TBBSh
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conpri si ng F nmouth and cervical portion,  a shoulder, a body and a bot t om
wherei n saij[d bottom has a sel f- sustalnrng structure mth-a pIuralltyrof

| eg$ radiallly bul ged around the center of the bottonrand valley litnege ~--
formed between the adjacent |egs, and at |east -one- portiormn- sel ect ed 4 om-
the follow ng portions (A to (E) is a cr gtalllzed portion, and said nouth
and cervical portion and a non-stretched rfion of a neck connecting said
mouth and cervical portion and said shoul der, are crystallized portlons
container, whereby the self-sustalnlng stability is
likely to be lost, and the commercial value is likely to
be lost. On the other hand, if it exceeds 1.390 g/cm3,
the impact strength of the crystallized portions tends to
5 be low, and it is likely that the bottom breaks when a
dropping impact is exerted to the container.
The self-sustaining container of the present
invention is excellent in the heat and pressure
resistance, as the bottom has a self-sustaining structure
10 with a plurality of legs radially bulged around the
center of the bottom and valley lines formed between the
adjacent legs, and certain specific portions selected
from the above-mentioned portions (A) to (E) are

crystallized portions. In order to have the heat and

15 pressure resistance of the container further improved, it

LB Y

is preferred that at least one portion selected from the
above-mentioned portions (A) to'(E) of the bottom is a
crystallized portion, and the mouth and cervical portion
and a non-stretched portion of a neck connecting the

20 mouttr and cervical portion and the shoulder, are
crystallized, as mentioned above as the second aspect of
the present invention, or the inner diameter of the mouth
and cervical portion is from 60 to 90% of the outer
diameter thereof, and the mouth and cervical portion has

25 a threaded section, at least-this threaded portion has

residual internal stress and strain reduced by heat

treatment, and a non-stretched portion of a neck
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(A) cente
(O porti
portion o

Fthe bottom ( B) perlpheral portion of the center of the bottom
of each valley line close fo the cénter of the botton1(I».,
each | eg frontthe edge of the perlpheral portlon of the oenter

(C© and (). In the third aspect, the Qr sent |nvent|on prOV|des a
sel f-susthi ni ng contai ner nade of a saturated pol yest er

! connecting the mouth and cervical portion and the
shoulder, is a crystallized portion, as mentioned above
as the third aspect of the present invention.

in the second aspect of the present invention, the

5 mouth and cervical portion of the container and the non~
stretched portion of a neck connecting the mouth and

5 cervical portion and the shoulder are crystallized

[ "  portions. The non-stretched portion of a neck connecting

| the mouth and cervical portion and the shoulder, is meant
10 for, for example, the portion 14 below a neck support

ring, shown by oblique lines in Figure 1. Such a non-

stretched portion can be obtained by crystallizing the

] portion below.the neck support ring of a preform or both

! the portion below the neck support ring and the mouth and

15 cervical portion, followed by biaxial stretch blow
molding to conduct the melding so that a non-stretched
non-crystallized portion will not remain at the neck. By
the crystallization of such a portion, creeping during

.heat,sterilizatxon can be suppressed. If this portion is

20 nofj Zstallxzed, such a portion underqgoes creeping
$-heat sterilization, and the total height and the
volume of the container will increase so much that the
container will lose practical usefulness.
The mouth and cervical portion of the container of
25 the second aspect of the present invention is a
crystallized portion obtained by heating the preform at a

temperature of from 100 to 250°C for thermal
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resfn, for by biaxial stretch blow nolding and conprising a nouth and
cervical pgFtion, a shoulder, a body and.a bottomr wherein said -bottom has

a self- sugtaining structure with a pIuralkfy of’ Iegs radlally bul ged - - -

around thefcenter of the bottomand valléy lines- 7 fornmed between ihe” -
adj acent |

gs, and at |east one
._18..

crystallization. Byisuch crystallization, heat shrinkage
of the mouth and cervicél portion which takes place at
the time of heat sterilization of the container, can be
suppressed. Further, by the crystallization of the mouth

5 and cervical portion, the modulus of elasticity of the
material substantially increases as compared with the
non~-crystallized state, whereby a deformation due to the
squeezing force by the cap can be prevented. If this

’ portion is not crystallized, such a portion tends to

10 undergo remarkable heat shrinkage during heat
sterilization or tends to undergo a deformation due tb
the squeezing force.by the cap, whereby leakage of the
conﬁent or intrusion of bacteria is likely to result, and
"practical usefulness is likely to be lost.

15 According to the third aspect of the present

——————cn ey L

invention, the mouth and cervical portion of the
container is heated to a temperature of from 70 to 130°C
to reduce the residual internal stress and strain of the
material and then gradually cooled so that no strain will
20 £&Mm. It is thereby possible to obtain a self-sustaining
cdntainer having adequate heat resistance and a
transparent mouth and cervical portion, whereby heat-
shrinkage of the mouth and cefvical portion during heat
sterilization is little. Further, the threaded portion
25 is not whitened or crystallized, whereby no abrupt

shrinkage takes place at the time of reducing the

residual internal stress and strain of the material, and
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portion se d fromthe following portions (A) to (E) is a crystalljzed

portion, t Y1 nner di aneter of said nnuth»and cervroal portvon IS fron16§
to 90% of e outer dianeter thereof, sald mout h _and eerV|ch por t i-on- has a
t hreaded sgction, at least this t hr eaded “sect i on ‘has-~resi dual- i nt-er nak-
stress andfstrain reduced by heat treatment9 and said nouth and cervi cal
portion anf a non- stretched portion of a neck connecting said nmouth and

cervical portiop,agdieaid epeuifighe a18oCt¥Stak! WaRaR26hAIBrecision.
' According to the third aspect of the present
invention, the inner diameter.of the mouth and cervical
portion is from 60 to S0%, preferébly from 74 to 77%, of
5 the outer diémeter thereof. It is thereby possible to
prevent the deformation due to the squeezing force by the
cap during heat sterilization and thereby to obtain
excellent performance. If it is less than 60%, the wall
thickness of the mouth portion tends to be so thick that
10 such is not desirable from the viewpoint of the
appearance, and there will be a problem such that a
nozzle can not smoothly be inserted at the time of
£illing the content. On the other hand, if it exceeds
90%, the wall thickness of the mouth portion tends to be
15 so thin that the strength tends to be.low, whereby a
deformation due to e.g. the squeezing force by the cap,
is likely to be led.
In the present invention, the body of the saturated
polyester resin container is preferably heat-set by

ataining it in a mold heated to a temperature of from

140°C at the time of the biaxial stretch blow
molding. By such heat-setting, the crystallinity of the
material can be increased, whereby when the temperature
of the content rises to a level of from 50 to 70°C at the
time of heat sterilization, heat deformation and creeping
of the container can be suppressed. The higher the

temperature for the heat setting, thé better the heat and
_—
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(A) cent ne bottom (B) peripheral portion of the center of the botton1

(O porti “each valley line close te the center-of thectbottom (D),
portion o ich | eg fromthe edge of the perlpheral porllon of the cenner
of the bojFomto a ground contact portlon (E) portign. between said portions
(© and ( In the acconpanyi ng dramnngszoFigure lis afront viewof a

sel f-sust i ni ng
Pressure resistance of the container becomes. However,
the time réquired for the cooling step to take out the
container from the mold tends to be long accordingly, and
the overall molding cycle tends to be long. From the
palance of these two aspects, the temperature of.the mold
: is preferably from 60 to'95°c.

Further, the periphery of the center of the bottom of
the container and the portion of each valley line close
to the center to be crystallized in the present invention
10 ‘are portions where crazing is likely to take place. Such

crazing may further be accelerated by e.g. a lubricant in

a conveyor line in the £illing plant, whereby stress

cracking is likely to occur. By crystallizing such

portions, the chemical resistance of the material can
15 also be improved, whereby formation of stress cracks can
be suppressed.

Now, the present invention will be described in
further detail with reference to.Examples. However, it
should be understood that the present invention is by no

20 mﬂEﬁi'restricted by such specific Examples.
EXieTE 1

A preform 11 (shown in Figure 22) obtained by

injection molding polyethylene terephthaiate (Iv=0.85),

was reheated, then placed in a blow mold and subjected to
25 biaxial stretch-blow molding by stretching it in a

circumferential direction by air blow while stretching in

an axial direction by a stretch rod. At that time, heat
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cont ai ne the present invention. Figure 2 is a bottomview of the

sel f-sus@gi ning contai ner of the present_ inventiqn. pgrior tp crystallrzgtion
of the bgttom Figure 3 is a cross- sectjonal view of.‘the sglf- susfalnlmg
contai nef of the present invention prior to .8, ..--

..21_

e L

setting was carried out for 5 seconds under such a
condition that the body of the mold was heated to 90°C,
and then an air of room temperature was circulated into
the blow mold to cool the molded product, which was then
5 taken out to obtain a self-supporting container. Aas
shown in Figures 2 and 3, this self-sustaining container
has a self-sustaining bottom structure with five legs 5
radially bulged in equal distances around the center 3 of
the bottom and valley lines 6 formed between the adjacent
, 10 legs 5, and it-had a low stretched portion at the bottom.
Then, the bottom of this self-sustaining container
was placed in an upper cavity of a shielding plate 8a as
shown in Fiqures 4 and 5, and the bottom of the self-
sustaining container was heated through a slit by an

15 infrared heater from below the shieldiné plate 8a (from

the side opposite to the side of the shielding plate
which fits the bottom of the container), to obtain a
container having a container bottom 2a (shown in Figure
6) in which the bottom cénter 3, the peripheral portion 4
20 OffEhe bottom center and the portion 6a of each vallgy
lifie close to the botfbm center, were crystallized. The

crystallized portions of the bottom of the self-

sustaining container were cut, and the density was

measured by a density gradient tube method and found to
25 be 1.365 g/cm3.  The total height of this container was

305 mm, and the content level volume was 1.5 £. Figure

33 shows a front view of this self-sustaining container.

———
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crystal tlon of the bottom Figure 4 is a plan view of a shielding plate

used injixanple 1, 3 or 9. Figure 5 is:a €ross- seetlanal vweM/of the -

shi el di plate used in Exanple 1, 3 op O taken- along r|ne AA rn F&gure
4. Figulfe 6 is a bottomview of a self- sustalnlmg'contalner in Exanmpte 1, 3
or 9. gure 7 is a plan view of a shiel @2ng plate used in Exanple 4 or 10.

Referring to tﬁe above description, the shielding
plate 8a has substantially the same surface shape as the
béttom surface of the container and has a slit 9a as
shown in Fiqures 4 and 5. The radiation heat from the

5 infrared heater passes through this slit and reaches the
bottom of the container, whereby any desired portion can
be crystallized by the heat. To the shielding plate,

‘cooling water or hot water is circulated to maintain the

temperature of the shielding plate at a constant level
10 and thereby to prevent the portion of the shielding plate

which contacts the container bottom from being heated to

a high temperature exceeding Tg.
EXAMPLE 2
Using a shielding plate 8b as shown in Figures 7 and
15 8, the bottom of a container was heated in the same
manner as in Example 1 to obtain a container bottom 2b
(shown in Figure 9) wherein the peripheral portion 4 of
the center of the bottom and the portion 6A of each

valley line close to the center of the bottom, were

20 "_“_l;zed. The crystallized portions of the bottom of
| :'_f-sustaining container were cut, and the density
' was measured and found to be 1.366 g/cm.
: EXAMPLE 3
The mouth and cervical portion 12 and the portion 14
25 below the neck support ring at about 6 mm below the neck
support ring 13 of a preform 11 (shown in Figure 22)

thained by injection molding polyethylene terephthalate
-
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"is a cross-sectional view of _a shielding plate ysed.in Exanple 4
or 10 aken. along line BB in Flgure «/.--Figure-9 is a bOttOﬁ]VIeM/Of a

-

ustai ning container in Exanple 4 or- 10. F|gure 10 irs a plan vvemrof a
ing plate used in Exanple 5 or %1. Figure-%i-is a cross- sectional~

f the shielding plate used in Exapgle 5 or 11 taken along line CC
ure 10.

(IV=0.85) were heated and crystallized by an infrared

heater. This preform exéept for the mouth and cervical

porﬁion was reheated, tﬁen placed in a blow mold and

subjected to biaxial stretch blow molding by stretching
5 in a circumferential direction by air blow while

stretching in an axial direction by a stretch rod. At

that time, heatlsetting was carried out for 5 seconds
under such a condition that the body of the mold was
heated to 90°C. Then, an air of room temperature was

10 circulated into the blow mold to cool the molded product,
which was then taken out to obtain a self—sustaihing
container. As shown in Figures 2 and 3, the self-
sustaining container had a self-sustaining bottom -
structure with five legs 5 radially bulged in equél

15 distances around the center 3 of the bottom and valley
lines 6 formed between the adjacent legs 5.

Then, the bottom of this self-sustaining container

was placed in an upper cavity of a shielding plate 8a as
shown in Figures 4 and 5, and the bottom of the self-

20 eh; g container was heated through a slit by an

& heater from below the shielding plate 8a (from

the side opposite to the side of the shielding plate

which fits the bottom of the container), to obtain a
container having a container bottom 2a (shown in Figure
6) in which the bottom center 3, the peripheral portion 4
of the bottom center and the portion 6A of each valley
line close to th?—EQEEEE_EEEEEfL_fffe crystallized. The
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Fi gur F bottomview of a self- supportlng cont-ad-Rg%&-ka. Exanpl e 5 or
11. Fi ‘is a plan view of a shleldlng plate used in Exanple 6 or i?
Fi gure a cross-sectional view of thHe shleldhng plate'hsed |n Exanpl
6 or Ren along line DD in Figure &3 - YTt

---:-e-r ., - .n

tr——

- 24 -~
crystallized portions of the bottom of the self-
sustaining container was cut, and the density was
measured by a density gradient tube method and found to
be 1.363 g/cm. The total height of this container was
5 305 mm, and the content level volume was 1.5 ¢. Figure 1
shows a front view of this self-sustaining container.
Referring'to the'above description, the shielding
plate 8a has substantially the same sﬁrface shépe as the
bottom surface of the container and has a slit 9a as
10 shown in Figures 4 and 5. The radiation heat from the
infrared heater passes through this slit and reaches the
bottom of the.container, whereby any desired portion can
be crystallized by the heat. To the shielding plate,
cooling water or hot water is circulated to maintain the
15 temperature of the shielding plate at a constant level

and thereby to preveht the portion of the shielding plate

which contacts the bottom of the container from being

r heated to a high temperature exceeding Tg.
g EXAMPLE 4 :

20 qm PBsing a shielding plate 8b as shown in Figures 7 and
8¢—the bottom of a container was heated in the same
manner as in Example 3 to obtain a container bottom 2b
(shown in Figure 9) in which the peripheral portion 4 of
the bottom center and the portion 6A of each valley line

25 Close to the bottom center, were crystallized. The
crystallized portions of the bottom of the self-

sustaining container were cut, and the density was
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tomview of a self-supporting container in Exanple 6 or

a plan view of a shielding plate used in Exanple 7 or 13.
. cross-sectional view of theshiel ding plate'used'in Exdanpl.e
nalong line EE in FigureZl6.. Figufe 18 i5 a -bot t om’ vi W 0. a
fi ni ng container in Exanple 7 6r 13. Fi'guré 19 is a plan vi ew of" a
plate used in - 25 -

Fi gur
12. Fi?
Fi gure
7 or 13
sel f-su
shi el di

peasured and found to be 1.366 g/cm3,
EXAMPLE 5
Using a shielding plate 8c as shown in Figures 10 and
11, the bottom of the container was heated iﬁ the same
manner as in Example 3 to obtain a container bottom 2c
(shown in Figure 12) wherein the bottom center 3 and the
portion 6A of each valley line close to the bottom
center, were crystallized. The crystallized portions of
the bottom of the self-sustaining container were cut, and
10 the density was measured and found to be 1.365 g/cm3.
EXAMPLE 6
Using a shielding plate 8d as shown in Figures 13 and
14, the bottom of the container was heated in the same
manner as in Example 3 to obtain a container bottom 2b
15 (shown'in Figure 15) wherein the bottom center 3, the
peripheral portion 4 of the bottom center, the portion 6A

of each valley line close to the bottom center, and the

portion 7 of each leg extending from the edge of the

peripheral portion of the bottom center to a ground

20 comtact portion as well as the portion 17 between the
portion of each valley line close to the bottom center
and the portion of each leg extending from the edge of
the peripheral portion of the bottom center to the ground
contact portion, were crystallxzed. The crystallized

25 portions of the bottom of the self-sustazn;ng contaxner
were cut, and the density was measured and found to be
1.364 g/cm3. |

_\
This Sheet Has

Wi



§ Flgure 20 is a cross-sectional . view of the shielding plate
e 8 or 14 taken al ong IlnefF F'infFrgure 197 Figure 21is . a
Fof a sel f-sustaining contalner in Exanpl®e 8 or714. Flgure 22 |s
a frontyew of a preformto be used for t he pr eparati on of a

I ning contai ner of the presemt 3gwention. Figure 23 is a front

sel f - sust ai ni ng
ExAMPLE 7

Using a shielding plate 8e as shown in Figures 16 and

vi ew of

17, the bottom of a self-sustaining container was heated
in the same manner as in Example 3 to obtain a container
bottom 2e (shown in Figure 18) wherein the portion 6A of
eéch valley line close to the bottom center, was
crystallized. In this operation, the time for heating
the bottom was 1.5 times. The crystallized portions of
‘the bottom of the self-sustaining container were cut, and
10 the density was measured and found to be 1.375 g/cmd.
EXAMPLE 8 '
Using a shielding plate 8f as shown in Figures 19 and

20, the bottom of a self-sustaining container was heated

in the same manner as in Example 3 to obtain a container
15 bottom 2f (shown in Figure 21) wherein the peripheral
portion 4 of the bottom center, the portion 6A of each
valley line close to the bottom center and the portion 7
. of each leg extending from the edge of the peripheral
’ portion of the bottom center to the ground contact
20 Dpor¥éion, were crystallized. The crystallized portions of
the Mattom of the self-sustaining container were cut, and
the density was measured and found to be 1.366 g/cmd.
EXAMPLE 9
The portion 14 below the neck support ring at about 6
‘25 mm below the neck support ring 13 of a preform 11 (shown
in Figure 22).obtained by injection molding polyethylene
terephthalate (IV=0.85), was locally heated and
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10

15

20

25

I various parts of the

ez di fferent shape. Figure 24 is a bottomview of the
g=cont ai ner -shown in Figure, 23 prior..to crystal.lizattion. of
fure 25 is a cross-secti-onal view:df fhe bottomiof the I .
g contai ner shown in Figure 23. .Fi gure 26 j§ a viéw "2

- 27 -

crystalliZEd by an infraréd heater. Further, the
tnreaaEd portion 1l2a of the mouth and cervical portion
sas heated at 100°C for 20 minutes and then gradually
cooled to reduce the residual internal stress and strain.
rhe inner diameter 18 of the mouth and cervical portion
of this preform was adjusted to be 76% of the outer
diameter 19 (shown in Figure 28). This.preform except
for the mouth and cervical portion and the portion below
the neck support ring, was reheated, then placed in a
blow mold and subjected to biaxial stretch blow molding
by stfetching in a circumferential direction by air blow
while stretching in an axial direction by a stretch rod.
At that time, heat-setting was carried out for 5 minutes
under such a condition that the body of the mold was
heated at 90°C. Then, an air of room temperature was
circulated into'the blow mold to cool the molded product,
which was then taken out to obtain a container. As shown

in Figures 2 and 3, this container had a self-sustaining

bottom structure with five legs 5 radially bulged in

- equeghs-distances around the center 3 of the bottom and

valdey lines 6 formed between the adjacent legs 5, and it
had a low stretched portion at its bottom.

Then, this container was placed on a shielding plate
8a as shown in Figures 4 and 5, and the bottom of the
container was heated by an infrared heater from below the
shielding plate 8a, to obtain a self-sustaining container

having a container bottom 2a (shown in Figure 6) in which
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10 coH g of the present invention. Figurg 27 is.a ..

Pew of the container bottom shoyn®in Figore 26. FLgute 28
pPonal view of the nmouth Aand;cervical.portioh of tHe preform
P he preparation of the self-sustdi'ntig container of the
piition. Figure 29 is a front pgew of a self-sustaining container
Eent i nvention.

¢he pottom center 3, the peripheral portioh 4 of the

pr esent
of the p

pottom center and the portion-sa of each valley line
close to the bottom center, were crystallized. The
crystallized portions of the bottom of the self-
sustaining container were cut, and the density was
measured by a density gradient tube method and found to
be 1.365 g/cm3. The total height of this container was
305 mm, and the content level volume was 1.5 ¢. The
inner diameter of the mouth and cervical portion of the
container was 76% of the outer diameter thereof. Figure
.29 shows a front view of this self-sustaining container.
Referring to the above description, the shielding
plate 8a has substantially the same surface shape as the
bottom surface of the container and has a slit 9a as
shown in Figures 4 and 5. The radiation heat from the
infrared heater passes through this slit and reaches the
bottom_of the container, whereby any desired portion can
i . be crystallized by the heat. To the shielding plate,
. cooling water or hot water is circulated to maintain the

20 suafieectemperature of the shielding plate at a constant

) thereby to pfevent the portion of the shielding
plate which contacts the bottom of the container from
being heated to a high temperature exceeding Tg of the
material.

25 EXAMPLE 10

Using a shielding plate 8b as shown in Figures 7 and

8, the bottom of the container was heated in the same

—_—
_—
—_——
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view of the bottom of therself= sus¢Q|n|ng cont ai ner, .shoyn

front view of a self- sustai ning contai ner having a diff eramme::
31 is a bottomview of the self-sustaini ng cont-ai ner«shewn in
ror to crystallization of-the bottow1 Fi-gur e 32 is a R

30. Figure 33 is a front view % a self- sust ai ni ng cont ai ner of

I nvention. Now, the present nvention will be described in
panner as in Example 9 to obtain a container bottom 2b
(shown in Figure 9) wherein the peripheral portion 4 of
the bottom center and thé portion 6A of each valiey line
close to the bottom center, were crystallized. The
cfystallized portions of the bottom of the self-
sustaining container.were cut, and the density was
measured and found to be 1.363 g/cm3. The total height
of this container was 305 mm, the content level volume
was 1.5 ¢, and the inner diameter oflthe.mouth and
cervical portion of the container was '75% of the outer
diameter thereof.
EXAMPLE 11

Using a shielding plate 8c as shown in Figures 10 and
11, the bottom of a container was heated in the same
manner as in Example 9 to obtain a container bottom 2c¢
(shown in Figure 12) wherein the bottom center 3 and the
portion 6A of each valley line close to the bottom
center, were crystallized. The crystallized portions of
the bottom of the self-sustaining container were cut, and
thcs!hcsity was measured and'found to be 1.365 g/cm3.
Theﬁgithl height of this container was 305 mm, the
content level volume was 1.5 ¢, and the ihner diameter of
the mouth and cervical portion of the container was 76%
of the ouﬁer diameter thereof.
EXAMPLE 12

Using a shielding plate 8b as shown in Pigures 13 and

14, the bottom of a container was heated in the same
__\
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métce to the preferred. enhodi nents,. From t he, vi ewpqi.nt, of
1 gansparency and gas bartier properties, thg Saturatieds o .
pory8 PN to be used in the presknt invention is préferably &2 ;-

PR,

¢ pol yester resin wherein frain repeating uni 8" afe et hylene-
X Pt e. As such a thernoplastic pf yester resin, the one having a
homopogerer of pol yethyl ene terephthalate as-the main

panner as in Example 9 to_obtain a container bottom 24
(shown in Figure 15) wherein the bottom center 3, the
peripheral portion 4 of the bottom center, the portion 6a
of each valley line close to the bottom center, the
portion 7 of each leg extending from the edge of the
peripheral portion of the bottom center to the ground
contact portion, and the portion 17 between the portion
of each valley line close to the bottom center and the
portion of each leg extending from the edge of the
10 peripheral portion of the bottom center to the ground
contact portion, were crystallized. The crystallized
portions of the bottom of the self-éustaining container
were cut, and the density was measured and found to be
1.366 g/cm3., The total height of this container was 305
15 mm, the content level volume was 1.5 ¢, and the inner
diameter of the mouth and cervical portion of the
container was 76%'of the outer diameter thereof.
EXAMPLE 13
Using a shiéldinq plate 8e as shown in Pigures 16 and

20 17, @ Pottom of a self-sustaining container was heated

' e manner as in Example 9 to obtain a container
bottom 2e (shown in Figure 18) in which the portion 6A of
each valley line close to the bottom center, was
crystallized. The-cryétallized portion of the bottom of

25 the self-sustaining container was cut; and the density
was measured and found to be 1.375 g/cm®. The total

height of this container was 305 mm, the predetermined
_— ,
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e > preferred. Such a thernoplastic polyester resin may be the
P h a part of the terephthalle acid Conpoaent |Srsubst|tubedpby at
e type of ot her bifunctional eafﬁoxyllcpa0|ds such as anonable
It boxylic acids such as isophthalig adid, naphthalene dlearboxylkc "aci d,
dfphenyl " di car boxyl i ¢ aci d, dlphenoxyet ane di carboxylic acid, diphenyl
ef her dicarboxylic acid and di phenyl sulforie di carboxylic acid; alicyclic
d carboxyllc
volume was 1.5 ¢, and the inner diameter of the mouth and
cervical portion of the container was 76% of the outer
diameter thereof.
EXAMPLE 14
Using a shielding plate 8f as shown in Figures 19 and
20, the bottom of a self-sustaining container was heated
.in the same'manner as in Example 9 to obtain a container
- pottom 2f (shown in Figure 21) wherein the peripheral
portion 4 of the bottom center, the portion 6A of each
10 valley line close to the bottom center and the portion 7
of each leg extending from the edge of the peripheral
portion of the bottom center to the ground contact
portion, were crystallized. The crystallized portions of
the bottom of the self-sustaining container were cut, and
15 the density was measured and found to be 1.366 g/cm3.
COMPARATIVE EXAMPLE 1
The operation was conducted in the same manner as in
Example 1 except that no heating or thermal

crystallization of the container bottom was conducted.

jgined hollow container was the one wherein the
- 8 not crystallized at all.
COMPARATIVE EXAMPLE 2 |
The operation was conducted in the same manner as in
Example 3 except that only the mouth and cervical portion
25  of the preform was crystallized, and no heating or
thermal crystallization of the container bottom was

carried out. The obtained holiow container was the one

i




dr ol sophthalic acid; aliphatic dicarbexylic acids. such
J=sci d, sebacic acid and azelalc acid; and oxy acids such as [err]
B€t hoxybenzoi ¢ acid and [err] acid, for copolynerization. Further,
reamier nopl astic polyester resin may bg .arcopol yner [obtafhed by haV|ng a
rt of the et hyl ene gl ycol conponent sybstltutgd for copolyneri zati“on by
| east one type of other glycols and pol yfuntti‘onal™ conpdounds as their-
nctional derivatives, such as - =32 -

O T TS0 QD

wherein only the mouth and cervical portion was
crystallized, and the bottom was not crystallized at all.
COMPARATIVE EXAMPLE 3
The operation was conducted in the same manner as in
Example 3 except that the mouth and cervical portion and
the portion below the neck support ring at about 6 mm
below the neck support ring of the preform were
crystallized, and no heating or thermal crystallization
of the container bottom was carried out. The obtained
1d hollow container waé the one wherein only the mouth and
cervical portion was crystallized, and the bottom was not
crystallized at all.

Evaluation methods and results

{1) Self-sustaining stability
15 The one wherein the center of the bottom projects
downwardly befond the contact ground plane of the legs,
was identified by symbol x i.e. "bad", and the one
wherein the center portion of the bottom does not so
projected, was identified by symbol O i.e. "good".
20 (2} Pegree of lowering of the content level
The difference in the height from the forward end of
the mouth and cervical portion of the'hollow container to
the liquid surface of the container was obtained as
between before and after the test. A degree of lowering
25 which is not moré than 20 mm, is evaluated as "good".
(3) Change in the inner diameter of the mouth and

Cervical portion
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used for

he cont ai ner of the present

BT Yiene glycol, hexamethyl ene gl ycol,
LA 4opentylene gl ycol, diethylene gl ycol., ce
omet hyl ol , 1, 4- cyclohexane di ét hyl ol @and [érr]s <+ .

L ]

A:“-nyl)sulfonlc acid. The thernnprastfc Pol yest-er fesl™ td be
“inventi'on” preferabl’y has an intrinsic

viscosity of from0.7 to 0.9, nore pref&dably

15

20

phe inner diameter of the mouth and cervical portion

measured pefore and after the test in such a state
was

pat the cap was removed, and the difference in the inner
t

diameter was obtained.
(4) Change in the total height

The total height of the container was measured before
and after the test, and the difference was obtained.

12 Samples were prepared for each of the self-
sustaining containers obtained in Examples 1 to 14 and
Comparative Examples 1 to 3,'and carbonated water having
2.5 gas volume was filled to a content level of 43 mm at
5°C. Then, they were capped and subjected to hot water
shower of 70°C for 30 minutes. Then, they were subjected
to shower of water of 20°C for 10 minutes for cooling,
followed by evaluation. The results of evaluation of the
self-sustaining stability (projection of the bottom) and
the results of evaluation of the degree of lowering of
the content level (the average value of 12 samples) are
shown in Tables 1 and 2. Further, the caps were removed,
and_ghn,change in the inner diameter of the mouth and
cervfbal portion relative to the one prior to £illing, as
well as the change in the total hexghp of the container,
were measured, and the results (the average valqe of 12

samples) are shown in Tables 1 and 2.
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5. Further, additives such as a coloring agent, a heat
=Event i ng agent an anticoxidant -ancoltravi-ol et absordber, an

det eri o :

anti st atj®agent, a fungicide and a Iubrrcant nay be Jncorporat ed*to the
t her nopl st c poI yester resin to be uséd imn the.pr.esent isnvention, as the
case re@ires. In the present i nventipn34the cont ai ner used for

_ Tabie ;
T e[ [ e e
sustaining the content |mouth and cervical th? total
Stability level (mm) portion (mm) height (mm)
example 1 o 12 0.08" 5
sxample 2 o) 13 0.08 5
f Example 3 O 12 0.0¢ 5
’ Example 4 O ;3 0.04 5
Example 5 O 17 0.04 5
Example 6 O 15 0.04 5
Example 7 O 18 0.04 5
Example 8 O 13 0.04 5
Example 9 O 12 0.05 5
Example 10 O 14 0.05 5
Example 11 O 17 0.05 5
Ex_ampl'e 12 O 15 0.05 5
Example 13 O 18 | 0.05 5
Example 14 O 13 - 0.04 5
This Sheet Has
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crystall
t he -bot t
meant fo

the botto

present i
opaque,

i nventio

ey
# Nty o

2®d non-

entlon

St ched por

tions.

the center (A) of the

Here,

gres - d CONt ai ner wherein the portions (A) to (E) of
the | Qqw stret.ched portjons are
Afnx”at whi ch the draW/rafLU'of ‘the “poftiorg (A) ‘to (E): pf,

ow as conpared with theldraw rat.iro of the [Qody.
anong the portions (A) to (EJ; "¢rystalii'zed portfons are

crystallized portions 36e~transparent. In the present

Table 2
/’ Deéree of Change in the inner .
Self- ] . Change in
lowering of |diameter of the
sustaining ] the total
o the content |mouth and cervical height (mm)
stability ) ce1 (mm) |portion (mm) 3
compacative X 26 0.08 (Note 1)
gxample 1 '
Comparative X 22 0.07 (Note 1)
gxample 2
Comparative X 23 0.04 (Note 1)
Example 3

Note 1: Not measurable because of poor self-sustaining
stability.

iy ¥

hN““h~‘“hﬁ“““—-\_

[Jlaced
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portion

val l ey |8
i ne cl o3
10 to 50

exanpl e,

TN Mo

10

15

20

25

IS “exanpl e, by reference numeral 3 in Figure
geeeral portion (B).oft t he tenfer of -fhe bottaofi.< t he
PErence numeral 4 in.Ftdure 26° The porb|on (G of-reaéh

@Wc-to the center of the bottomi$-a-pertionrin-the valley”
® the center and corresponda.@g from5 to 85% preferably from
Fof the entire valley line, and it is the portion shown, for

py reference numeral 6A i F OUrSe20yadBfes 1 to 14 and

prom the test T
ative Examples 1 to 3, it should be understood that

compart ‘ .
containers of the present invention are excellent in
the

pgessing the projection of the bottom due to creeping
sup
¢ the time of heat sterilization to prevent lowering of

the content level and in maintaining the self-sustaining

gtability.

The structufe of the bottom of the container in the
present invention is not limited to the specific
structures illustrated in the Examples of the present
invention, and similar effects can be obtained with other
structures similar to those in the Examples of the

present invention. As an example of a self-sustaining

container different in the shape from Example 3, a

container as shown in Pigures 23, 24 and 25 may be

mentioned, and as an example of a self-sustaining
container different in the shape from Example 9, a
container as shown in Figures 30, 31 and 32 may be
mentioned.

As described in the foregoing, the self-sustaining
container of the present invention is a heat and pressure
resistant self-sustaining container which is capable of
suppressing projection of the bqttom to maintain the
self-sustaining stability at the time of heat
sterilization of the content, which is excellent also in
the chemical resistance and heat resistance of the mouth

and cervical portion, which is capable of preventing

-_—

i



the edge of the perlpheral portion_of the
" nd cont agt. pOFtIOHrIS a po¢¢|0n I n each -l eg

medge of the perlpheral portkon of ¢he cent ek~ of-the
and correspends to t tre porti on-shown,

@ Cont act portion,
et erence nuneral 7 in fygure 26. The portion (E) betmeen

"each
neck and'which is excellent also in the

ing of the _
nce of the body. Further, the

pressure resista

c{gep
of the present invention requires no base cup,

neat and
containert
r sufficiently reaches the bottom of the

ereby hot wate
iner at the time of heat sterilization treatment,

¥
z
€
H
i‘.
E]
&
&
*

t sterilization of the content can be carried

out smoothly. Furthermore, it facilitates reuse of a

used container.

A4

it}
17

r——h——__________________
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val | ey
fromthe
ground co
numeral 1
sel ected
crystalli

‘romthe portions (A to (E). of the botto
ed. A preferred conbination o6f e cryst

e to the center of the bottom and the portion of each |eg

~of the peripheral portlon of. the-eenter of the-bottom.ta a

Jact portion, is the portion- -§hown, for-exaanerJQLJiﬂjxjmke
in Figure 26. In the present i nvent i-on, niﬁi ific portions "°:
a

LR T

conbi nat fon contai ning the portions (B) and (©. Aparticularly preferred

5
/
oud
: 10
15
{
2
20

25

CLAIMS:

1. A self-sustaining container made of a saturated

polyester resin, formed by biaxial stretch blow molding
and comprising a mouth and cervical portion, a shoulder,
a body and a bottom, wherein said bottom has a self-
sustaining structufe with a plurality of legs radially
bulged around the center of the bottom and valley lines
formed between the adjacent legs, and the following
portions (A) to (E) are low stretched portions and at
least portions (B) and (C) among the following portions
(A) to (E) are crystallized portions:

(A) center of the bottom

(B) peripheral portion of the center of the bottom

(C) portion of each valley line close to the center

of the bottom

(D) portion of each leg from the edge of the
peripheral portion of the center of the bottom to a
ground contact portion

(E) portion between said portions (C) and (D).

2., ‘A self-sustaining container made of a saturated
polyester resin, formed by biaxial stretch blow molding
and comprising a mouth and cervical portion, a shoulder,
a body and a bottom, wherein said bottom has a self-
sustaining structﬁre with a plurality of legs radially
bulged around the center of the bottom and valley lines
formed between the adjacent legs, and.at least one

portion selected from the following portions (A) to (E)
——
This Sheet Has Been R
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conbi nat i of V{;;*iomnng conbi nations (a) to (e):
conbi nat i ory pr-dand (C) (b) conblnatd on of-»ﬁ&-ffﬁ“‘113’?ﬁﬁTYT5r
(c) conbi nafEEECA) . (B), (O, (D) and [E) (d)- co l\ﬂ\\ll E
and (D), angii®e) ‘conbi nati on of (B), (O (D) and- {E). g l ‘“
crystallizalfon of the bottom of the contagger, it is e #o suppress
the creepi of the bottom of the container during heat sterilization.

is & crystallized portion, and said mouth and cervical
portion and a non-stretched:pqrtiop of a neck connecting
i said mouth and cervical portion and said shoulder, are

o,

crystallized portions:

e o

§ (a) center of the bottom

j ’ (B) peripheral portion of the center of the bottom
(C) portion of each valley line close to the center
‘ -  of the bottom |
; (D) portion of each ieg from the edge of the
’ 10 peripheral portion of the center of the bottom to a

ground contact portion
(E) portion between said portions (C) and (D).
3. A self-sustaining container made of a Qaturated
polyester resin, formed by biaxial stretch blow molding
15 and comprisihg a mouth and cervical pbrtidn, a shoulder,
a body and a bottom, wherein said bottom has a self-
sustaining structure with a plufality of legs radially
bulged around the center of the bottom and valley lines
- formed between the adjacent legs, and at least one
20 g.gﬁion selected from the following portions (A) to (E)
ﬁé?a-crystallized portion, the inner diameter of said
mouth and cervical portion is from 60 to 90% of the outer
diameter thereof, said mouth and cervical portion has a
threaded section, at least this threaded section has
25 residual intermal stress and strain reduced by heat
treatment, and said mouth and cervical portion and a non-

stretched portion of a neck connecting said mouth and

- .
x_\
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||t ’wf?at generating_apparatus_can_be enpl oyed as
t he hej ) i zi ng t,He portrensm@ to (E) of ther

. SpeCI fically, zah‘infrared 1 ,lluﬂmlﬂm’h
eatd ng

infrar' ~xﬂartz sheat hed el eneat heater-or
ction and said shoulder, are crystallized

appar at §

*

gt or exanpl e, - 40 -

cervicll po

portlons‘
(A) center of the bottom

(B) perlpheral portion of the center of the bottom

(C) portion of each valley line close to the center
of the bottom

(D) portion of each leg from the edge of the

peripheral portion of the center of the bottom to a

ground contact portion
(E) portion between said portions (C) and (D).

4. The self-sustaining container according to Claim 1, 2

or 3, wherein said body is heat-set by being maintained

in a mold heated to a temperature of from 50 to 140°C at
the time of the biaxial stretch blow molding.

15 5. The self-sustaining container according to Claim 1, 2
or 3, wherein the saturated polyester resin is
polyethylene terephthélate.

6. The self-sustaining container according to Claim 2 or
3, wherein the portions (A) to (E) are low stretched
20 poy
7 o

| " self—sﬁstaining container according to Claim 2 or
3, wherein the bottom has a combination containing the
portions (B) and (C) as the combination of crystallized
portions selecte& from the portions (A) to (E).

25 8. The self-sustaining container according to Claim 1, 2
or 3, wherein the bottom has a combination selected from

the following combinations (a) to (e) as the combination
-——_;_,q___ﬁ____“___
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R U Other than these may, of_ course, be used.

>‘,.~”g the bottam of the ‘contaimer;— a-nethod“ﬁﬁy )
gRtied in which a shiélding plate -

Bneat source and the botfom of--the g@!‘i& E““—‘Hm

it t he bottom of the contginer S he or  tmersmalk

crystall]zatfon through the slit provided~in this shielding plate.

side-of this shielding plate preferably has a
jzed portions selected from the portions (A)

of c:ystall

vo (E)®

(a)
(b) combination of the portions (A), (B), (C) and (D)

combination of the portions (A), (B) and (C)

(c) combination of the portions (&), (B), (C), (D)

and (E)
(d) combination of the portions (B), (C) and (D), and

(e) combination of the portions (B), (C), (D) and

||| ’ ' ({E).

—_—
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ot t om of the container. Accordingly, the surface

. the shielding plate preferabl-y has a concave shape
which is t Pone shape as the bottontof'{he'cghtaLner and whi ch Fits-the
bottom of e container. The heat of the heat :source prowi ded on the ""2°
opposite g de of the container, reaches the bottom of the container”throug

the slit g the shielding plate, whereupdd the desired portion of the
bottomi gfcrystallized by the heat. It is preferred to naintain the surfac
t enper at

A self-sustaining containér made of a saturated
polyestef resin; formed by biaxial stretch blow molding
and comprising a mouth and cervical portion, a shoulder,
a body and a bottom, wherein said bottom has a self-
sustaining structure with a plurality of legs radially
bulged around the center of the bottom and valley lines
formed between the adﬁacent legs, and the following
~ portions (A) to (E) are low stretched portions and at
10 least portions (B) and (C) among the following portions

(A) to (E) are cryStailized portions:

(A) center of the bottom

(B) pefipheral portion of the center of the bottom

(C) portion of each valley line close to the center
15 of the bottom |

(D) portion of each leg from the edge of the
peripheral portion of the center of the bottom to a
ground contact portion

(E) portion between sa;d portions (C) and (D).
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at. - =+ -hi gher than Tg of the materi al 15 of the
cont ai- g¥g e.g. cooling water.or warm water_ -and thd‘rl to
pr event il cont acting the bdttom of tfe cont ai- -ner frombern
heat ed i

terrperature exceedi. ng 'Tg A§_the_rrater'| al: for t_hl-s ;
a netal such as alum num iron or

shi el di

el T

n
)
C
A
m

Li6
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cépper, T or ceran1cs may, for example, beéé%gpgyed
As anot’ _Awf”od may be nentitoned whérein thé bottom-o

""""

cent ai né R~y a di e which has tihe sanp_§hape as _the portioen of t he
cont ai nef % t 0 be crystallized and “which s heated o a hi gh

t enper at B As such a high tenperature die, a high tenperature die formed
by a net ## having a heat- generating neans such as a heater enbedded to

adjust t| tenperature, a netal having a pipe for a heating nmedi um

—

This Sheet Has Beet Re‘laced
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T st eam enbedded to adjust the tenperature, or a ne a)l havi ng
Wy tenperature adjusted by.rddiati on-by- e.g..Zan"infraréei@gter or
a-hot air, may, for exanple, be enployed. The crystalFized portibrisiof the
bottom of the container of the present: inventi-en- are -6pague and.havée a
density of polyethylene terephthalate of from1.350 g/cnB to 1.390 g/cn8B,
particularly preferably from1.355 g/cnB to 1.385 [err]. If the density of.
the crystallized portions is less than 1.350 g/cnB, the bottomtends to

FIGURE 4
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e= 7 to expand by the internal pressure‘E t he

SN of the : 162 contai.ner, whereby the .° 4&2

ity is likely to pbe lost, and.thel comercical?valle is
if it .exceeds 1.390:]err],..the:

" O the other hand,
n of the crystalliz

ed portions tends to

e,
P s,

-_
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e =ne bottom breaks when a dropplngllqggf is
Petic sel f- sust ai ni ng” contalner'of the pre t2

EEPN t he heat and'pressure resistance, as”tHe IWot.t om
PRong structure with a plurality-ef Iegs rradi al | y "bul dged
Fer of the bottom and vall ey lines formed between the

B, and certain specific portions selected fromthe

Pned portions (A to (E) are crystallized portions. In order to
Bat and

exerted t
i"nvention
has a sel f;
-around t he
adj acent |
above- nent
have t he

FIGURE 7

FIGURE 8

i




“;;ga-container further inproved, it is preferred that
at ¥s€l ected from the above--memri oned_portions (Al £0 (E)

% Crystallized portien; and t-he mouth and cervigaPf@altion
@rCched portion of a neck cennecting the npyuth:and cervica

por Prhe shoul der, are crystallized, as nmentioned above as the
secs prect of the present invention, or the inner dianeter of the nouth
and pr-cal portion is from60 to 90% of the outer dianeter thereof, and

FLh and cervical portion has

FIGURE 9

Tbi's,Sheet H.

Wi



, I's threaded portion has residual internal
=t educed by heat treatnent, and a non-stretched pq*Zgrf of
*connecting the nouth and. “cervi cal porfion and the sheu S

"zed portion, as nentioned abdove as the third aspect of the—oe
™ nventi on.

P i

~Pr

'FIGURE 11

"

O

NN
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gt of the present invention, the nouth and cervical
*ont ai ner and the non- stretchedrportlon-og

o ck- -

e nout h and cervi cal portlon and -t he- shoulder'é?efcrystafllzed

@S, The non-stretched portion of & necK_qgnnectlng_the nmout h- and

B cal portion and the shoulder, is meant for, for exanple, t he portion

bel ow a neck support ring, shomn by obli que I|nes in Figure 1. Such a
stretched portion can be obtained by crystallizing the portion bel ow

t fe neck support ring of a preformor both

FIGURE 12

2C

6A
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PN

B=ae| Ow t he neck support ring and the nouth and cervical portion,
B0y biaxial stretch blow nolding . to condugt the noldi pg so.that a
fet ched non-crystallized portiohn will not-rempin at. tBeffekk. By .t he
i lization of such a portion, creeping dufing-heat steri’lizatidn”cdn
be suPpressed. If this portion is not crystalliZéd, suchH apoértion

under yoes creeping during heat sterilization, and the total height and the

vol une of the container will increase so nuch that the container will |ose
practical useful ness.

FIGURE 13

/ /
\ l,: /
{ . __\\\ /((.\)
& & >
D T @ﬁa&e D’
Sl v —N
/' / /)\)
7 7 / N _/
GL=AY 9d
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' - FIGURE 14
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#*¥he nouth and cervical portion of the containef-of the seCondQﬂ&@épL of the

present invention is a crystallized-partion ‘obtai ned by heati ng e <pref orm

.at a tenperature of from100 to [err] for thernmal 18 Grystalid zati on. By
such crystallization, heat shrinkage of the nouth and cervical portion

whi ch takes pl ace at

This Sheet Has Been Relilaced
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et e contalner can be suppressed.

T on of the,nouth and .cervical-porti,on, :the
T the naterlaI'SUbstantlaJIy i ncreases asl red
Pt | i zed state, whereby a defoTnBtlon dug.to the ezing
ford P¥D can be prevented. If this portion is not crystallized,

P=-on tends to undergo remarkabl e heat shrinkage during heat

fZation or tends to undergo a defornatlon due to the squeezing force
F cap, whereby |eakage of the '

FIGURE 16

"FIGURE |17

O

T
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Wa is likely to result, and practic

usef BEFC | 0st . According to- the thin@ aSpectEdegbg
pr ese gme nout h and cervical portion of tRe contai ner“#s-

T at ure of from 70 to 1300C to-reduce -the-residual interna

g1 ain of the material and then gradually cool ed so that no

strain Fr form It is thereby possible to obtain a self-sustaining

- cont ai n@F havi ng adequat e heat resistance and a transparent nouth and
cervi cajf portion, whereby heat

heat ed*
stress 3§

T 2, T
iy

_—
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%S pl ace.-at the 1ine of reducing, {

of

8f

FIGURE 20

)
Sf 10
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P strain of the material, and;. .719 thus
enensi onal preci sion.

gP=on during heat sterilization is
s11 1 S .not whitened or crystalli-zed,
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pepect of the present invention, the inq&? di anet er

of the - portion is from607t0"90% pﬁeférabl} .74 to
77% of t e aneter thereof. It is thefeby pessihble to-prevent. the
deformati g &t 0 the squeezing force by thHe-.cap-durifrg heat sterili‘zation
and therel o obtain excellent performance. If it is |less than 60% the
wal | thiclggess of the nouth portion tends to be so thick that such is not
desirabl effrom #he vi ewpoi nt of the appearance, and there will be a problem

such that Fa

- FIGURE 2|

o

‘ .,
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nozzl e can n
the other haj® i f it exceeds 90% the "wall thickhess of % he nou

tends to be thin that the strength tenéls tobe "ow, wiereby a )
deformation Blue to e.g. the squeezing forte by th€ cap, 1% tikely to be-
led. In theipresent invention, the body of the saturated pol yester resin
container is preferably heat-set by maintaining it in a nold heated to a
tenperature of from50 to [err] at the tine of the biaxial stretch bl ow

othly be inserted at the tine of.filling the contgnt. On
Zggbion

_r

'FIGURE 22

-

b 4 _ 13:%5},12

114
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o
nol di ng. By h heat - setting, the crystalllnrty ~of the:materialy ﬁﬂ
I ncr eased, ereby when the tenperature of thercontent rises to a

ffom50 to ferr] at the tine of heat stewlllzatlon heav defornatlon and

creeping off the container can be suppr essed. The hlgher "t he tenperature for
the heat setting, the better the heat and 20

FIGURE 23

_—~16
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pressure

ce of the container becones. However, the tine required
step to take out the.container fremthe-nold tends to be
gly, and the overall noldiTg cyclée tends te be Iopg?lﬁrbn1the
bal ance off t hese two aspects, the tenperéiune of -the nol-d is preferdi,
from60 tp [err]. Further, the periphery of the center of the bottom of the
cont ai nerf and the portion of each valley line close to the center to be
crystallifzed in the present invention are portions where crazing is likely
to take place. Such

FIGURE 24
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reference to"
i nvention is by T

FIGURE 27

ge*r Dy e.g. a lubricant in a conveyor
WT ess cracking.islikely-to occur By
gt he cheni~cal resistance of-the materi al
-1 ormati on of Stress.cracks cefr be suppressed.
&1 on Wi ll be described in further
‘" However, it should be understood that the present

This Sheet Has Been Re[ilaced




gy - =3
EXAMPLE 1 .1 (shown in Fi gur.e 22) . obt ai ned by i-nj ect| .gl ng
pol yet hyl e Nt hal ate (1V=0.85),"was rehéated, then placed u{m | ow
nold and s Eted to biaxial stretch Dlow-nolding by-stretching:it’in a
circunferergal direction by air blowwhilé stréetching in an axial
direction @ a stretch rod. At that tine, heat

FIGURE 29
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Fried out for 5 seconds under such a condltlon yed iﬁgtﬁr
I was heated to [err], .4nd then-an air -g roon1téﬁ§

Finto the blow nold to tdol the notded product whi ¢h was

to obtain a self-supporting- -eont-ai ner. As shown in Figures 2
sel f-sustai ning contai ner has a sel f-sustaining bottom

th five legs 5 radially bulged in equal distances around the
the bottom and valley lines 6 formed between the adjacent )

DEwEETL | N
body of t
was circul
t hen t aken
and 3, thi
structure
center 3 o

FIGURE 30
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bott om cent , the peripheral

"

=

in Fi

portion 4

This Sheet Has Been Re

LT

t he bottom

?.ﬁézgy f-

B rortion at the bottom Then,
r~was placed in-an upper cavity of
oY gurés’4 and 5, and the bottom ef _

T \was heated through>a slit by an infrared heater” from
bel ow t he shi#®F0di ng plate 8a (fromthe side opposite to the side of the
to obtain a
in which the
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22 Referring to t He above description, the shielding plate 8a has%s%?-3
"substantially the same surface shape as the bottom surface of the @ntai ner
and has a slit 9a:as shown in Figures 4 and 5. The radi ation heat fromthe
.infrared heater passes through thIS slit and reaches the bottom of tfie
cont.ai ner, whereby any des' IET lyas +Hrfxed by the heat. To
t he shleldlng plate cool in g@; §$ 5rc1|ated to maintain

t he aged 3] page

.....

j,;e 0 waged AL

SELF-SUSTAINING .CONTAINER

.The present invention relates to a é%lf—sustaining
container made of a saturated polyester resin, formed by

~ biaxial stretch blow mdlding, which is suitable for

fiiling e.g. a carbonated drink or a soft drink. More -
particularly, it relates to a self-sustaining container
excellent in heat and pressure resistance during heat
sterilization of the conteng.

Héretofore, as a heat and pressure resistant
¢ontainer, a container has Eeen most common wherein the

- bottom is bulge-formed into a hemispherical shell shape

-to increase the internal pressure resistance of the maiﬁ
-body of thé container, and a base cup molded in the fofm
Jof a ciosed—énd cylinder, is attacheg thereto to impart a
self-sﬁstaining function to the conta}ner. However, use
of such a base cup has various probleﬁé such that the
base cup has to be Separately molded, then attached and
fixed to the container bottom, that the weight of the
contalner lncreases, that the shape tends to be large-

E

sized, tHaE durlngsthe heat staﬁlllzatlon process, hot
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Using a shielding plate 8b as shown in Flgures
contai ner was heated in the sane manner as in Exp
contai ner bottom 2b (shown in Figure 9) syherein’
the center of the bottomand the portion 6A of e

water does not adequately reach the Sottom of the
container, whereby heat sterilization of the content can
not smoothly be carried out, and that in such heat
sterilization, water tends to be trapped in the base cup
and can not readily be removed.

From the viewpoint of conservation of resources or
environmental protection, it is desired to reuse used
empty containers. However, in the case of a container
having a base cup attached thereto, the main body of the
container and the base cup 6r_the adhesive are made of
different materials, and they must be separated for
reuse, which adds to the cost of the recycling process.

In view of such problems, it has been desired to
develop a heat and pressure resistant container which
requires no base cup. For a pressure resistant container
which requires no base cup, some proposals have been
made, which are usually directed to either a champagne
type structure or a structure in which a plurality of
legs are radially bulged around the center of the bottom
and valley lines are formed between the adjacent legs.
Such structures are disclosed, for example, in Japanese
Examined Patent Publications No. 5708/1973, No.
40693/1954 énd No. 9170/1986 and Japanese Unexamined
Patent éublications No. 202424/1988“and No. 43342/1991

H;wever, the containers dlsclosed 1n “these
publications do not provide adequate performance when

they are used as heat and pressure resistant containers



valley line close to the center of the bottom JQH;AKE%&EW‘S‘?ET The
crystallized portions of the bottom of the self}spstal nrmg

cut, and the density was neasured and found to pe| 1l

The mout'h and cervical portion 12 and the portijo 5ﬁ§@9%3¢§$
ring at about 6 mm bel ow the neck support ring |13™0

Fi gure 22) obtained by injection nol di-ng pol yetlh Iene terephthal

e [ngck support
(shown in
te

to be subjected to a heat sterilization process, although
they may provide adequate performance as pressure
resistant containers. Namely, the containers disclosed
in these publications have such problems that when the
temperature of the content rises to a levei of from 50 to
70°C during the heat sterilization, the internal pressure
increases,; and the material of the containers tends to
undergo creeping,'whereby the center of the bottom and
the peripheral portion of the center of the bottom are
likely to undergo creeping and project, whereby the
container loses the self-sustaining stability.

As a method for solving this problem, it has been
attempted to thermally crystallizing the center of the
bottom of the container. However, such a method is not
desirable, since the peripheral edge of the thermally
crystallized portion tends to have low strength and is
likely to outwardly project by the internal préssure, and
a deformation is likely to result, or stress cracking is
likely to result.

The container disclésed in Japanese Unexamined Patent
Publication No. 85535/1993 is the one obtained by
preliminarily thermally crystallizing the center of thé
bottom of a preform to form a hemispherical shell-shaped
bottom having a thermally crystallized bottom center and
.further sﬁbjecting this bottom to f£inish blow stretch
molding by means of a mold_to form legs. Such a

container is the one wherein the resin remaining at the



23 (1V=0.85) were heated and crystallized by anf
preform except for the nmouth and cervical porti

= Thi s
EET hen pl aced

g*-
s

ina circunferential direction by air blow whilie |stQ@edyageg njafp axial

in a blow nold and subj ected to biaxial stretch.jlow nmol di ng by $tretching

direction by a stretch rod. At that tinme, heat {sqtting was cari ¢d out for

5 seconds
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periphery of the thermally crystallized bottom center is
adequately stretched and thin-walled. In this container,
only the center of the bottom is crystallized, and the
peripheral pértion of the crystallized bottom center is
thin-walled. Accordingly, when the internal pressure
incfeases during heat sterilization, there will be a
prob;em such that such a portion undergoes creeping,
whereby the bottom will project to lose the self-
sustaining.stability. Or, even if the self-sustaining
stability is maintained, the content level drops |
substantially to lose practical usefulness.

As a result of an extensive research, the present
inventors have surprisingly found that in the case of a
bottom structure of a biaxial stretch blow-molded self-

sustaining container, wherein a plurality of legs are

radially bulged around the center of the bottom and

valley lines are formed between the adjacent legs, the
stress by the internal pressure is concentrated
especially at the peripheral portion of the center of the
bottom and at the valley linés and further that in the
projection of the bottom at the time of heat
sterilization, creeping is particularly remarkable at the
portion of each valley line close to the ceﬁte;.

On the basis of these disgoveries, the preéent
invention has been accomplished by improving the self-
sustaining properties of the bottom and reducing its

deformation, and the present invention provides a self-



under such a condition that the body of the nol
roomtenperature was circulated into
nol ded product, which was then taken out to obtfaifn a sel t-sust
As shown in Figures 2 and 3, the sellf -
a self-sustaining bottomstructure with five | g4
equal distances around the center 3 of the bottor

an air of

cont ai ner.

NS egter-te-900C. Then,
iﬁbiiiﬁwza"‘. i1 cool the

i chni ai ner had
?y?agla#?§ blil ¢ i

nies 6 forned

bet ween the adjacent |egs 5. Then, the bottom ¢f this self-sustafning

cont ai ner

sustaining container having heat and pressure resistance
as well as excellent chemical resistance, wherein certain
specific portions of the bottom are crystallized to
prevent creeping due to an increase of the internal
pressure at the time of heat sterilization and thereby to
preéent projection of the bottom to lose the self-
sustaining stability.

Namely, in the first aspect, the present invention
provides a self-sustaining container made of a saturated
polyester resin, formed by biaxial stretch blow molding
and comprising a mouth and cervical portion, a shoulder,
a body and a bottom, wherein said bottom has a self-
sustaining structure with a plurality of legs radially
bulged around the center of the bottom and valley lines
formed between the adjacent legs, and the following
portions (A) to (E) are low stretched portions and at
least portions (B) and (C) among the following portions
(A) to (E) are crystallized portions:

(A) center of the bottom

(B) peripheral portion of the center of the bottom

(Cf portion of each valley line close to the center
of the bottom

(D) portion of each leg from the edge qf the
peripheral portion of the center of the bottom to a
ground contact portion

(E) portion between said portions (C) and (D).

In the second aspect, the present invention provides



was placed in an upper cavity of a shielding platef8aeas:
and 5, and the bottom of the self- sustaining contfliw'“‘w
a slit by an infrared heater from bel ow the shieldfn

side opposite to the side of the shielding plate wi %ﬁmﬁ

the container), to obtain a container having a confa ner otton12

In Figure 6)

bottom center and the portion 6A of eachgvalley |
center, were crystallized. The

plate 8a'(fr'“

g2

I n which the bottomcenter 3, the per

a self-sustaining container made of a saturated polyester
resin, formed by biaxial stretch blow molding and
comprising a mouth and cervical portion, a shoulder, a

body and a bottom, wherein said bottom has a self-

. sustaining structure with a plurality of legs radially

bulged around the center of the bottom and valley lines
formed between tbe adjacent legs, and at least one
portion selected from.the following portions (A) to (E)
is a crystallized éortion, and said mouth and cervical
portion and a non-stretched portion of a neck connecting
said mouth and cervical portion and said shoulder, are
crystallized portions: .

(A) center of the bottom

(B) peripheral portion of the center of the bottom

(C) portion of each wvalley line close to the center
of the bottom

(D) portion of each leg from the edge of the
peripheral portion of the center of the bottom to.a
ground contact portion |

(E) portion between said portions (C)_and (D).

In the .third aspect, the present invention provides a
self-sust;ining container made of a saturated polyester
resin, formed by biaxial stretch blow molding_and
comprising a mouth and cer&ical portion, a shoulder, a
body and a bottom, wherein said bottom has a self-
sustaining structure with a plurality of legs radially

bulged around the center of the bottom and valley lines



24 crystallized portions of the bottom of the get
was cut, and the density was neasured by a dengk
found to be 1.363 g/cnB. The total height of thi
the content level volunme was 1.5 e. Figure 1 s
sel f-sustai ning contai ner.

paejont ai ner
L34 et hod and
05 mm and
f this

formed between the adjacent legs, and at least one
portion selected from the following portions (A) to (E)
is a crystallized portion, the inner diameter of said
mouth and cervical portion is from 60 to 90% of the outer
diameter thereof, said mouth and cervical portion has a
threaded section,_at lea;t‘this threaded section has
residual internal stress and strain reduced by heat
treatment, and said mouth and cervical portion and a non-
stretchéd portion of a neck connecting said mouth and
cervical portion and said shoulder, are crystallized
portions:

(A) center of the bottom

(B) peripheral portion of the center of the bottom

(C) portion of each valley line close to the center
of the bottom

(D) portion of each leg from the edge of the
peripheral portion of the center of the bottom to a
ground contact portion

(E) portion between said portions (C)land (D).

In the accompanying diawings:

Figure 1 is a front view of a self-sustaining
container of the presené invention.

Figure 2 is a bottom view of thé self-sustaining
container of the present invention prior to
crystallization of the bottom.

Figure 3 is a cross-sectional view of the self-

sustaining container of the present invention prior to



" Referring to the above description, the shielding plate 8a has
substantially the sane surface shape as the bot EeaxsuL : cont ai ner
and has a slit 9a as shown in Figures 4 and 5. *;,,f_ﬁq,. el from t he
i nfrared heater passes through this slit and refc[fEs=ttre=o O] the
cont ai ner, whereby any desired portion can be cfjy} heat. To
the shielding plate, cooling water or hgt wat erffi § ai ntai n
the tenperature of the shielding platé @t a conft &
prevent the portion of the shielding plate
crystallization of the bottom.

Figure 4 is a plan view of a shielding plate used in
Example 1, 3 or 9.

Figure 5 is a cross-sectional view of the shielding
plate used in Example 1, 3 or 9 taken along line A A' in
Figﬁre 4.

Figure 6 is a bottom view of a self-sustaining
container in Example 1, 3 or 9.

Figure 7 is a plan view of a shielding plate used in
Example 4 or 10.

Figure 8 is a cross—sectional view of a shielding
plate used in Example 4 or 10 taken along line B B' in
Figure 7.

Figure 9 is a bottom view of a sélf—sustaining
container in Example 4 or 10.

Figure 10 is a plan view of a shielding plate used in
Example 5 or 11l.

Figure 11 is a cross-sectional view of the shielding
plate used in Example S5 or 11 taken along line C C' in
Figure 10.

Figure 12 is a bottom view of a self-supporting
container in Example S or 1l1.

Figure 13 is a plan view of a shielding plate used in
Example 6 or 12.

Figure 14 is a cross-sectional view of the shielding
plate used in Example 6 or 12 taken along line D D' in

Figure 13.



whi ch contacts the bottom of the container from being heated to a high

t enperature exceeding Tg. EXAMPLE 4 Using a shi elfff: s 1 —Bshown in
Frgures.7 and 8, the bottom of a container was h¢at CEMENS 8BBR] fanner as
in Exanple 3 to obtain a container bottom 2b (sh In Figure 9)}ip which

f each

[
t he peripheral portion 4 of the bottomcenter an h@gg@j o}
i ze cifybtallized

valley line close to the bottomcenter, were crygt
portions of the bottomof the self- - 9 -

Figqure 15 is a bottom view of a self-supporting
container in Example 6 or 12.

Figure 16 is a plan view of a shielding plate used in
Example 7 or 13.

_Figure 17 is a cross-sectional view of the shielding
plate used in Example 7 or 13 taken along line E E' in
Figure 16.

Figure 18 is a bottom view of a self—sustaining
container in Example 7 or 13.

Figure 19 is a pian view of a shielding plate used in
Exampie 8 or 14.

Figure 20 is a cross—sectional view of the shielding
plate used in Example 8 or 14 taken along line F F' in
Figure 19.

Figure 21 is a bottom view of a self-sustaining
container in Example 8 or 14.

Figure 22 is a front view of a preform to be used for
the preparation of a self-sustaining container of the
present invention.

Figure 23 is a front view of a self-sustaining
container having a different shape.

Figure 24 is a bottom view of the self-sustaining
container shown in Figurg 23 prior to crystallization of
the bottomn.

Figure 25 is a cross-—sectional view of the bottom of
the self—sustaining.container shown in Figure 23,

Figure 26 is a view illustrating various parts of the



sust ai ni ng contai ner were cut, and the density was 25 neasured and found
to be 1.366 [err]. EXAMPLE 5 Lblng a shiel ding plaq;ﬁh.;;'ﬁshﬂMﬂ_ln Fi gures
10" and 11, the bottom of the container was heated f'ﬁu" : I

Exanple 3 to obtain a container bottom 2c { i

- 10 -

container bottom of the present invention.

Figuré 27 is a cross-sectional view of the container
bottom shown in Figure 26.

Figure 28 is a cross-sectional view of the mouth and
cervical portion of the preform to be used for the
preparation of the self-sustaining container of the
present invention.

Figure 29 is a front view of a self-sustaining
container of the present invention.

Figure 30 is a front view of a self-sustaining
container having a different shape.

Figure 31 is a bottom view of the self-sustaining
container shown in Figure 30 prior to crystallization of
the bottom.

Figure 32 is a cross~sectional view of the bottom of
the self-sustaining container shown in Figure 30.

Figure 33 is a front view of a self-sustaining
container of the present invention.

.Now, the present invention will be described in
detail with reference to the preferred embodiments.

From the viewpoint of the strength, transparency and
gas barrier properties, the saturated polyester resin to
be used in the present invention is preferably a
thermoplastic polyester resin wherein main repeating
units are ethylene terephthalate. As such a
thermoplastic polyester resin, the one having a

homopolymer of polyethylene terephthalate as the main



16A of each
fedrlystal 11 zed
4 and t he

contai ner was heated in the sane manner ﬁs_in

cont ai ner bottom 2b (shown in Figure 15) wherei{ 3, the

component, is preferred.

Such a thermoplastic polyester resin may be the one
wherein a part of the terephthalic acid component is
substituted by at least one type of other bifunctional
carboxylic acids, such as aromatic dicarboxylic acids
such as isophthalic acid, naphthalene dicarboxylic acid,
diphenyl dicarboxylic acid, diphenoxyethane dicarboxylic
acid, diphenyl ether dicarboxylic acid and
diphenylsulfone dicarboxylic acid; alicyclic dicarboxylic
acids such as hexahydroisophthalic acid; aliphatic
dicérboxylic acids such as adipic acid, sebacic acid and
azelaic acid; and oxy acids such as p-f-
hydroxyethoxybenzoic acid and e¢-hydroxycaproic acid, for
copolymerizafion.

Further, the thermoplastic polyester resin may be a
copolymer -obtained by having a part of the ethylene
glycol component substituted for copolymerization by_at
least one type of other glycols and polyfunctional
compounds as their functional derivatives, such as
trimethyiene glycol, tetramethylene glycol, hexamethylene
glycol, decamethylene glycol, neopentylene glycol,
'diethylene glycol, 1,l-cyclohexane dimethylol, 1,4-
cyclohexane dimethylol and 2,2(4'-8- -
hydroxyethoxyphenyl)sulfonic acid.

The thermdplastic polyester resin to be used for the
container of the present invention preferably has an

intrinsic viscosity of from 0.7 to 0.9, more preferably



peripheral portion 4 of the bottomcenter, the portion 6A of each valley
line close to the bottomcenter, and the portion g g '

fromthe edge of the peripheral portion of the H§#g PO Wid
contact portion as well as the portion 17 betweqn {fthe portion of
valley line close to the bottomcenter and the géntigpAniovemes @
extending fromthe edge of the peripheral portidn{¢f the bottomifeg
the ground contact portion, were crystaRlirzed. The trystarTT™zed—poftions of

i

i

the bottom of the self-sustaining container N
from 0.75 to 0.85.

Further, additives such as a coloring agent, a heat
deterioration-preventing agent, an antioxidant, én
ultraviolet absorber, an antistatic agent, a fungicide
and_a lubricant, may be incorporated to the thermoplastic
polyester resin to be used in the present invention, as
the case requires.

In the present invention, the container used for
crystallizing the bottom is a container wherein the
portions (A) to (E) of the bottom are low stretched
portions. Here, the low stretched portions are meant for
portions at which the draw ratio of the portions (A) to
(E) of the bottom is low as compared with the draw ratio
of the body.

In the present invention, among. the portions (A) to
(E), crystallized portions are opaque, and non-
crystallized portions are transparent.

In the present invention, the center (A) of the
bottom is the portion shown, for example, by reference
numeral 3 in Figure 26. Likewise, the peripheral portion
(B) of the center of the bottom is the portion shown by
reference numeral 4 in Figure 26. The portion (C) of
each valley line close to the center of the bottom is a
portion in the valley line close to the center and
corresponds to from 5 to 85%, preferably from 10 to 50%,
of the entire valley line, and it is the portion shown,

for example, by reference numeral 6A in Figure 26. The



were cut, and the density was measured and found {REMACEMENTESHRE
Using a shielding plate 8e as shown in Figures 16}afd=I7~=the BTt dm of a

sel f-sustai ning contai ner was heated in the sane Taﬁn?g?ﬁﬁyi imil e 3 to
obtain a container bottom 2e (shown in Figure 18)|whe rth orgijon 6A of

- 13 -

portion (D) of each leg from the edge of the peripheral
portion of the center of the bottom to a ground contact
portion is a portion in each leg which extends from the
edge of the peripheral portion of the center of the
bottom to a ground contact portion, and corresponds to
the portion shown, for example, by reference numeral 7 in
Figure 26. The portion (E) between the portion of each
valley line close to tﬁe center of the bottom and the
portion of each leg from the edge of the peripheral
portion of the center of the bottom to a ground contact
portion, is the portion shown, for example, by reference
numeral 17 in Figure 26. |

In the present invention, specific portions selected
from the portions (A) to (E) of the bottom of the
container are crystallized. A preferred combination of
the crystallized portions is a combination containing the
portions (B) and (C). A particularly preferred
combination is one of. the following combinations (a) to
(e):

(a) combination of (A), (B) and (C)

(b) combination of (A), (B), (C) and (D)

(c) combination of (A), (B), {(C), (D) and (E)

(d) combination of (B), (C) and (D), and

(e) combinétion of (B), (C), (D) and (E).

By such crystallization of the bottom of the
container, it is possible to suppress the creeping of the

bottom of the container during heat sterilization.



each valley line close to the bottomcenter, was crystallized. .ln this

operation, the tine for heating the bottomwas 1.5 Rﬂpﬁﬂ RN lized
portions of the bottom of the self-sustaining contaj ner—wesoe- d the
density was neasured and found to be 1.375 [err]. H

shielding plate 8 as shown in Figures 19 and 20,

sel f-sustai ning contai ner was heated in the sane 3to

obtain a container bottom 2f (shown Tnlﬁigure 21) erein the periphéra

It the present invention, a heat-generating apparatué
can be employed as the heating apparatus for
crystallizing the portions (A) to (E) of the bottom of
the container. Specifically, an infrared heater, a hot
air, an infrared lamp, a quartz-sheathed element heater
or é bigh frequency heating apparatus may, for example,
be mentioned. A heating apparatus other than these may,
of course, be used.

As a method for crystallizing the bottom of the
container, a method may, for example, be mentioned in
which a shielding plate having a slit is provided between
a hgat source and the bottom of the container, and a
desired portion of the bottom of the container is heated
for thermal crystallization, through the slit provided in
this shielding plate.

One side of this shielding plate preferably has a
shape which fits the bottom of the container.
Accordingly, the surface shape of one side of the
shielding plate preferably has a concave shape which is
the same shape as the bottom of the container and which
fits the bottom of the container. The heat of the heat
source provided on the opposite side of the container,
reaches the bottom of the container through Ehe slit of
the shielding plate, whereupon the desired portion of the
bottom is crystallized by the.heat. It is preferred to
maintain the surface temperature of the shielding plate

at a constant level of not higher than Tg of the material



portion 4 of the bottomcenter, the portion 6A of
the bottomcenter and the portion 7 of each | eg ex{®l > =
t he peripheral portion of the bottomcenter to thejlgfjound contact
were crystallized. The crystallized portions of th¢ botQ 2NN B¥6e |
sel f-sustai ning contai ner were cut, and the densit
to be 1.366 g/cn8. EXAMPLE 9 The porti_on .14 bel ow fhe neck support
about 6 mm bel ow t he neck support ring %? of a preflarm 11 (shown

of the container by circulating e.g. cooling water or
warm water and thereby to prevent the portion contacting
the bottom of the container from being heated to a high
temperature exceeding Tg. As the material for this
shielding plate, a metal such as aluminum, iron or
copber, a heat resistant resin or ceramics méy, for
example, be employed.

As another method, a method may be mentioned wherein
the bott&m of the container is heated by a die which has
the same shape as the portion of the container bottom to
be crystallized and which is heated to a high
temperature. As such a high temperature die, a high
temperature die formed by a metal having a heat-
generating means such as a heater embedded to adjust the
temperature, a metal having a pipe for a heating medium
such as oil or steam embedded to adjust the temperature,
or a metal having the heating temperature adjusted by
radiation by e.g. an infrared heater or a hot air, may,
for example, be employed.

The crystallized portions of the bottom of the
container of the present invention are opaque and have a
density of polyethylene terephthalate of from 1.350 g/cm?
to 1.390 g/cm3, particularly preferably from 1.355 g/cm3
to 1.385 g/cm3. If the density of the crystallized
portions is iess than 1.350 g/cm3, the bottom tends to
undergo creeping and is likely to expand by the internal

pressure at the time of heat sterilization of the



in Figure 22) obtained by injection nolding pof

(1'v=0.85), was locally heated and - 27 - cr{spEn fﬁa#%‘“ nfrared
heater. Further, the threaded portion 12a of thejnouth and cer al portion
was heated at [err] for 20 minutes and then gradhalk)yNoyoged tp ¥educe the

residual internal stress and strain

TS
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container, whereby the self-sustaining stability is
likely to be lost, and the commercial value is likely to
be lost. On the other hand, if it exceeds 1.390 g/cm3,
the impact strength of the crystallized portions tends to
be low, and it is likely that the bottom breaks when a
dropping impact is exerted to the container.

The self-sustaining container of the present
invention is excellent in the heat and pressure
resistance, as the bottom has a self-sustaining structure
with a plurality of legs radially bulged around the
center of the bottom and wvalley lines formed between the
adjacent legs, and certain specific portions selected
from the above-mentioned portions (A) to (E) are

crystallized portions. In order to have the heat and

pressure resistance of the container further improved, it

is preferred that at least one portion selected from the
above-mentioned portions (A) to.(E) of the bottom is a
crystallized portion, and the mouth and cervical portion
and a non-stretched portion of a neck connecting the
mouth and cervical portion and the shoulder, are
crystallized, as mentioned above as the second aspect of
the present invention, or the inner diameter of the mouth
and cervical portion is from 60 to 90% of the outer
diameter thereof, and the mouth and cervical portion has
a threaded section, at leaét this threaded portion has
residual internal stress and strain reduced by heat

treatment, and a non-stretched portion of a neck



The inner dianeter RED AN DRI pref orm was
adjusted to be 76% of the outer dianeter 19 Qs,vr:“f‘“ “Htren28). This
pref orm except for the nouth and cervi cal i} ' o'tlon bel ow t he
neck support ring, was reheated, then placed § rj ang subj ected
to biaxial stretch blow nolding by stretchingl i Qea.ak ' antyi al
direction by air blow while stretching in an axi al dlrectlon by a stretch
rod. At that tine, heat-setting was tartied ok o =~ s=tnder such a
condition that the body of the nold was

connecting the mouth and cervical portion and the
shoulder, is a crystallized portion, as mentioned above
as the third aspect of the present invention.

In the second aspect of the present invention, the
mouth and cervical portion of the container and the non-
strétched portion of a neck connecting the mouth and
cervical portion and the shoulder are crystallized
portions. The non-stretched portion of a neck connecting
the mouth and cefvical portion and the shoulder, is meant
for, for example, the portion 14 below a neck support
.ring, shown by oblique lines in Figure 1. Such a non-—
stretched portion can be obtained by crystallizing the
portion below the neck support ring of a preform or both
the portion below the neck support ring and the mouth and
cervical portion, followed by biaxial stretch blow
molding to conduct the molding so that a non-stretched
non-crystallized portion will not remain at the neck. By
the crystallization of such a portion, creeping during
'heat sterilization can be suppressed. If this portion is
not crystallized, such a portion undergoes creeping
during heat sterilization, and the total height and the
volume of the container will increase so much that the
container will lose practical usefulness.

The mouth and cervical portion of the container of
the second aspect of the present invention is a
Crystallized portion obtained by heating the preform at a

Lemperature of from 100 to 250°C for thermal



heated at [err]. Then, an air of roon1tenperatur SeLlLGlated jnto the
bl ow nold to cool the nolded product, which masiﬁﬁﬁmﬁ'"jJ.;'],.;ﬁ
container. As shown in Figures 2 and 3, this corta hragegy |
sel f-sustaining bottomstructure with five legs {5 qa bul g

| ﬁf‘%
tion)

di stances around the center 3 of the bottom and fva
between the adjacent legs 5, and it had a | ow stjré
bottom Then, this container was placed1 [
Figures 4 and 5, and the bottom of the

crystallization. By such crystallization, heat shrinkage
of the mouth and cervical portion which takes place at
the time of heat sterilization of the container, can be
suppressed. Further, by the crystallization of the mouth
and. cervical portion, thé modulus of elasticity of the
material substantially increases as compared with the
non-crystallized state, whereby a deformation due to the
squeezing force by the cap can be prevented. If this
portion is not crystallized, such a portion tends to
undergo remarkable heat shrinkage during heat
sterilization or tends to undergo a deformation due to
the squeezing force by the cap, whereby leakage of the
content or intrusion of bacﬁeria is likely to result, and
practical usefulness is likely to be lost.

According to the third aspect of the present
invention, the mouth and cervical portion of the
container is heated to a temperature of from 70 to 130°C
to reduce the residual internal stress and strain of the
material and then gradually cooled so that no strain will
form. It is thereby possible to obtain a self-sustaining
contaider_having adequate heat resistance and a
transparent mouth and cervical portion, whereby heat-
shrinkage of the mouth and cervical portion during heat
sterilization is little. Further, the threaded portion
is not whitened or crystallized, whereby no abrupt
shrinkage takes placé at the 'time of reducing the

residual internal stress and strain of the material, and



contai ner was heated by an infrared heater LLnaneLemw%hejggielding pl ate
8a, to obtain a self-sustaining container Hq&gﬁgﬁgﬁﬁﬁﬁﬁ'*__[ bottom 2a
(shown in Figure 6) in which - 28 - the y he peri pheral
portion 4 of the bottomcenter and the port l ey I'ine close
to the bottomcenter, were crystallized. Th

_lg._

thus it is excellent also in the dimensional precision.

According to the third aspect of the present
invention, the inner diameter of the mouth and cervical
portion is from 60 to 90%, preferably from 74 to 77%, of
the outer diameter thereof. It is thereby poésible to
prevent the deformation due to the squeezing fgrce by the
cap during heat sterilization and thereby to obtain
excellent performance. If it is less than 60%, the wall
thickness of the mouth portion tends to be so thick that
such is not desirable from the viewpoint of the
appearance, and there will be a problem such that a
nozzle can not smoothly be inserted at the time of
£illing the content. On the other hand, if it exceeds
90%, the wall thickness of the mouth portion tends to be
so thin that the strength tends to be low, whereby a
deformation due to e.g. the squeezing force by the cap,
is likely to be led.

In the present invention, the body of the saturated
polyester resin container is preférably heat-set by
maintaining it in a mold heated to a temperature of from
50 to 140°C at the time of the biaxial stretch blow
molding. By such heat-setting, the crystallinity of the
material can be increased, whereby when the tgmperature
of the content rises to a level of from 50 to 70°C at the
time of heat sterilization, heat deformation and creeping
of the container can be suppressed. The higher the

temperature for the heat setting, the better the heat and



crystallized portions of the bottom of the sel f &S ARG KT

cut, and the density was neasured by a density ¢KEHRE it
found to be 1.365 [err]. The total height of th
the content level volune was 1.5 [err]. The inng¢

cervi cal

Figure 29 shows a front view of this self-sustaj
to the above description, the shieldipg plate 8
surface shape as the

nmout h and
ther eof .
ferring

t he sane

portion of the container was 76% of the

_has substantialll
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pressure resistance of the container becomes. However,
the time required for the cooling step to take out the
container from the mold tends to be long accordingly, and
the overall moiding cycle tends to be long. From the
balance of these two aspects, the temperature of the mold
is preferably from 60 to 95°C.

Further, the periphery of the center of the bottom of
the container and the portion of each valley line close
to the center to be crystallized in the present invention
are portions where crazing is likely to take place. Such
crazing may further be accelerated by e.g. a lubricant in
a éonveyor line in the filling plant, whereby stress
cracking is likely to occur. By crystallizing such
portions, the chemical resistance of the material can
also be improved, whereby formation of stress cracks can
be suppressed. |

Now, the present invention will be described in
further detail with reference to Examples. However, it
should -be understood that the present invention is by no
means restricted by such specific Examples.

EXAMPLE 1

A preform 11 (shown in Figure 22) obtained by
injection molding polyethylene terephthalate (IV=0.85),
was reheated, then pléced in a blow mold and subjected to
biaxial stretch blow molding by stretching it in a
circumferential direction by air blow while stretching in

an axial direction by a stretch rod. At that time, heat



bottom surface of the container and has a slit 9gi
5. The radiation heat fromthe infrared heater p CH
reaches the bottom of the container, whereby any J h{qq=por
crystallized by the heat. To the shielding platey ko N@V
water is circulated to maintain the surface tenpprgture. of Ihe é
plate at a constant |evel and thereby to prevent
shi el ding plate which contacts the bott @h ef the
heated to a high tenperature exceeding Tg of the

setting was carried out for S5 seconds under such a
condition that the body of the mold was heated to 90°C,
and then an air of room temperature was circulated into
the blow mold to cool the molded product, which was then
taken out to obtain a self-supporting container. As
shown in Figures 2 and 3, this self-sustaining container
has a self-sustaining bottom structure with five legs 5
radially bulged in equal distances around the center 3 of
the bottém and valley lines 6 formed between the adjacent
legs 5, and it had a low-stretched portion at the bottom.
Then, the bottom of this self-sustaining container
was placed in an upper cavity of a shielding plate 8a as
shown in Figures 4 and 5, and the bottom of the self-
sustaining container was heated through a slit by an
infrared heater from below the shielding plate 8a (from
the side opposite to the side of the shielding plate
which fits the bottom of the container), to obtain a
container having a container bottom 2a (shown in Figure
6) in #hich the bottom center 3, the peripheral portion 4
of the bottom center and the portion 6a of each valley
line close to the botﬁom center, were crystallized. The
crystallized portions of the bottom of the self-
sustaining container were cut, and the density was
measured by a density gradient tube method and found to
be 1.365 g/cm3. The total height of this container was
305 mm, and the content level volume was 1.5 ¢. Figure

33 shows a front view of this self-sustaining container.



material . EXAMPLE 10 Using a shielding plate 8b Fim " el
the bottom of the container was heated in the{¥adgvrals T4 as in
Exanple 9 to obtain a container bottom2b (shownjijh Figure rlei n the
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Referring to the above description, the shielding
Dlate 8a has substantially the same surface shape as the
bottom surface of the container and has a slit 9a as
shown in Figures 4 and 5. The radiation heat from the
infrared heater passes through this slit and reaches the
bottom of the container, whereby any desired portion can
be crystallized by the heat. To the shielding plate,
cooling water or hot water is circulated to maintain the
temperature of the shielding plate at a constant level
and thereby to prevent the portion of the shielding plate
which contacts the container bottom from being heated to
a high temperature exceeding Tg.

EXAMPLE 2

Using a shielding plate 8b as shown in Figures 7 and
8, the bottom of a container was heated in the same
manner as in Example 1 to obtain a container bottom 2b
(shown in Figure 9) wherein the peripheral portion 4 of
the center of the bottom and the portion 6A of each
valley line close to the center of the bottom, were
crystallized. The crystallized portions of the bottom of
the self-sustaining container were cut, and the density
was measured and found to be 1.366 g/cm>.

EXAMPLE 3

The mouth and cervical portion 12 and the portion 14
below the neck support ring at about 6 mm below the neck
support ring 13 of a preform 11 (shown in Figure 22)

obtained by injection molding polyethylene terephthalate



bottom center, were crystallized. The crystallizelpil

of the self-

and found to be 1.363 g/cnB. The total helght of tlhils

t he cont ent
and cervi cal

t hereof . EXAMPLE 11 - 23 -

sust ai ni ng contai ner were cut, and tf
| evel volume was 1.5 [err], and the inng égg%§{er of
portion of the container was 75% of the BTTEL

(IV=0.85) were heated and crystallized by an infrared
heater. This preform except for the mouth and cervical
porfion was reheated, then placed in a blow mold and
subjected to biaxial stretch blow molding by stretching
in a circumferential direction by'air blow while
stretching in an axial direction by a stretch rod. At
that time, heat setting was carried out for 5 seconds
under such a condition that the body of the mold was
heated to 90°C. Then, an air of room temperature was
circulated into the blow mold to cool the molded product,
which was then taken out to obtain a self-sustaining
container. As shown in Figures 2 and 3, the self-
sustaining container had a self-sustaining bottom
structure with five legs 5 radially'bulged in equal
distances around the center 3 of the bottom and valley
lines 6 formed between the adjacent legs 5.

Then, the bottom of this self-sustaining container
was placed in an upper cavity of a shieldinglplate_Sa as
shown in Figures 4 and S, and the bottom of the self-
sustaining container was heated through a slit by anl
infrared heater from below the shielding plate 8a (from
the side opposite to the side of the shielding plate
which fits the bottom of the container), to obtain a
container having a container bottom 2a (shown in Figure
6) in which the bottom center 3, the peripheral portion 4
of the bottom center and the portion 6A of each valley

line close to the bottom center, were crystallized. The



Usind a shielding plate 8c as shown in Figures
container was heated in the sane manner as in
contai ner bottom 2c (shown in Figure 12) where

crystallized. The crystallized portions of the
sel f-sustaining container were cut, and the dengi tis i '

to be 1.365 [err]. The total height of-th s-contlai ner was 305 nm it he
content |level volume was 1.5 [err], and the inne ranet er of

crystallized portions of the bottom of the self-

sustaining container was cut, and the density was
measured by a density gradient tube method and found to
be 1.363 g/cm?. The total height of this container was
303 mm, and the content level yp;pme was 1.5 ¢. Figure 1
shows a front view of this self-sustaining container.

Referring to the above description, the shielding
plate 8a has substantially the same surface shape as the
bottom surface of the container and has a slit 9a as
shown in Figures 4 and 5. The radiation heat from the
infrared heater passes through this slit and reaches the
bottom of the container, whereby any desired portion can
be crystallized by the heat. To the shielding plate,
cooling water or hot water is circulated to maintain the
temperature of the shielding plate at a constant level
and thereby to prevent the portion of the shielding plate
which contacts the bottom of the container from being
heated to a high temperature excgeding_Tg.
EXAMPLE 4

Using a shielding plate 8b as shown in Figures 7 and
8, the bottom of a container was heated in the same
manner as in Example 3 to obtain a container bottom 2b
(shown in Figure 9) in which the peripheral Qortion 4 of
the bottom center and the portion 6A of each valley line
close to the bottom center, were crystallized. The
crystallized portions of the bottom of the self-

sustaining container were cut, and the density was



the nouth and cervi cal portion of the container was 76% of the outer

di amet er t hereof.

13" and 14,

as in Exanple 9 to obtain a container bottom 2d

-~ 25 -
measured and found to be 1.366 g/cm3.
EXAMPLE 5

Using a shielding plate 8c as shown in Figures 10 and
11, the bottom of the container was heated in the same
manner as in Example 3 to obtain a container bottom 2c¢
(sh&wn in Figure 12) wherein the bottom center 3 and the
portion 6A of each valley line close to the bottom
center, were crystallized. The crystallized portions of
the bottom of the self-sustaining container were cut, and
the density was measured and found to be 1.365 g/cm3.
EXAMPLE 6

Using a shielding plate 8d as shown in Figures 13 and
14, the bottom of the container was heated in the same
manner as in Example 3 to obtain a container bottom 2b
(shown .in Figure 15) wherein the bottom center 3, the
peripheral portion 4 of the bottom center, the portion 6A
of each valley line close to the bottom center, and the
portion 7 of each leg extending from the edge of the
peripheral portion of the bottomlcenter to a ground
contact portion as well as the portion 17 between the
portion of éach valley line close to the bottom center
and the portion of each leg extending from the edge of
the peripheral portion of the bottom center to the ground
contact portion, were crystallized. The crystallized
portions of the bottom of the self-sustaining container

were cut, and the density was measured and found to be

1.364 g/cm. REPLACEMENT SHEET
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EXAMPLE 12 Using a shielding plate 8b as shown in Figures
the bottom of a container was heated in the sane 3 0 nmmnner



(shown in Figure 15) wherein the bottomcenter 3,
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Using a shieldidg plate 8e as shown in Figures 16 and
17, the bottom of a self-sustaining container was heated
in the same manner as in Example 3 to obtain a container
bottom 2e (shown in Figure 18) wherein the portion 6A of
eaéh valley line close to the bottom center, was
crystallized. 1In this operation, the time for heating
the bottom was 1.5 times. The crystallized portions of -
the bottom of the self-sustaining container were cut, and
the denéity was measured and found to be 1.375 g/cm3.
EXAMPLE 8

Using a shielding plate 8f as shown in_Figures'19 and
20, the bottom of a self-sustaining container was heated
in the same manner as in Example 3 to obtain a container
bottom 2f (shown in Figure 21) wherein the peripheral
portion 4 of the bottom center, the portion EA of each
valley line close to the bottom center and the portion 7
of each leg extending from the edge of the peripheral
portion of the bottom center to the ground contact
portion, were crYstallized. The crystallized portions of
the bottom of the self-sustaining container were cut, and
~ the density was measured and . found to be 1.366 g/cm3.
EXAMPLE 9

The portion 14 below the neck support riﬁg at about 6
mm below the neck support ring 13 of a preform 11 (shown
in Figure 22) obtained by injection molding polyethylene

terephthalate (IV=0.85), was locally heated and

n 4

and
tom

wer e



portions of the bottom of the self-sustaining conlfTwﬁ"ﬁwa Nl

density was neasured and found to be 1.366 g/cnB.
contai ner was 305 nm the content |evel volume wap ﬁg@ﬁ@@

of the mouth and cervical portion of thejcpnt was 7% of the
outer diameter thereof. EXAMPLE 13 Using a shi el di n=ptere=8&~&S shpwn in
Figures 16 and 17, the bottom of a self-sustainin
t he same manner as in Exanple 9 to obtdin-a cont aif

di anet er

crystallized by an infrared heater. Further, the
threaded portion l2a of the mouth and cervicél portion
was heated at 100°C for 20 minutes and then gradually
cooled to reduce the residual internal stress and strain.
The inner diameter 18 of the mouth and cervical portion
of this preform was adjusted to be 76% of the outer
diameter 19 (shown in Figure 28). This preform except
for the mouth and cervical portion and the portion below
the neck support ring, was reheated, then placed in a
blow mold and squected to biaxial stretch blow molding
by stretching in a éircumferential'direction by air blow
while stretching in an axial direction by a stretch rod.
At that time, heat-setting was carried out for 5 minutes
under such a condition that the body of the mold was
heated at 90°C. Then, an air of room temperature was
circulated into the blow mold to cool the molded product,
which was then taken out to qbtain a container. As shown
in Figures 2_and.3, this container had a self-sustaining
bottom structure with five legs 5 radially bulged in
equal distanéés around the center 3 of the bottom and
valley lines 6 formed between the adjacent legs 5, and it
had a low stretched portion at its bottom.

Then, this containe: was placed on a shielding plate
8a as shown in Figures 4 and 5, and the bottom of the
container was heated by an infrared heater from below the
shielding plate 8a, to obtain a self-sustaining container

having a container bottom 2a (shown in Figure 6) in which

wRgnd the i nner



bottom 2e (shown in Figure 18) in which the portion‘umgiwngag“mxgigf"?|ine
close to the bottomcenter, was crystallized. The c ;;.'Lﬂﬁﬁwwi'_ﬂi; of
the bottom of the self-sustaining container was cut{ fnd the densitly mas

measured and found to be 1.375 [err]. The total heigh} @2NBVs®BEntiaiiner
was 305 mm the predeterm ned 31

- 28 -

the bottom center 3, the peripheral portion 4 of the
bottom center and the portion 6a of each valley line
close to the bottom center, were crystallized. The
crystallized portions of the bottom of the self-
sustaining container were cut, and the density was
measured by a density gradient tube method and found to
be 1.365 g/cm3. The total height of this container was
305 mm, and the content level volume was 1.5 ¢. The
inner diameter of the mouth and cervical portion.of the
container was 76% of the outer diameter thereof. Figure
29 shows a front view of this self-sustaining container.
Referring to the above description, the shielding
plate 8a has substantially the same surface shape as the
bottom surface of the container and has a slit 9a as
shown in Figqures 4 and 5. The radiation heat from the
infrared heater passes through this slit and reaches the
bottom of the container, whereby any desired portion can
be crystallized by the heat. To the shielding plate,
cooling water or hot water is circulated to maintain the
surface temperature of the shielding plate at a constant
level and thereby to prevent the portion of the shielding
pPlate which contacts the bottom of the container from

being heated to a high temperature exceeding Tg of the

material.

EXAMPLE 10

Using a shielding plate 8b as shown in Figures 7 and

8, the bottom of the container was heated in the same



volunme was 1.5 [err], and the inner dianeter of the nouth and cervical
portion of the container was 76% of the outer dianeter thereof EXAMPLE 14
Using a shielding plate 8 as shown in Figures 19 a r ”'?'{sﬁ gu_gf a
sel f-sustai ning container was heated in the sane na : A5
obtain a contai ner bottom 2f (shown in Figure 21)
portion 4 of the bottomcenter, the portion 6A of ea
the bottom center and the portlon 7

eheln the perip edal

- 29 -

manner as in Example 9 to obtain a contalner bottom 2b

3
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}
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(shown in Figure 9) wherein the peripheral portion 4 of
the bottom center and the portion 6A of each valley line
close to the bottom center, were crystallized. The
crystallized porfions of the bottom of the self-
sustaining container were cut, and the density was
measured and found to be 1.363 g/cm3. The total height
of this container was 305 mm, the content level volume
was 1.5 ¢, and the inner diameter of the mouth and
cervical portion of the container was 75% of the outer
diameter thereof.
EXAMPLE 11

Using a shielding plate 8c as shown in Figures 10 and
11, the bottom of a container was heated in the same
manner as in Example 9 to obtain a container bottom 2c
(shown in Figure 12) wherein the bottom center 3 and the
portion 6A of each valley line close to the bottom
center, were crystallized. The crystallized portions of
the bottom of the self-sustaining container were cut, and
the density was measured and-found ﬁo be 1.365 g/cm3.
The total height of this container was 305 mm, the
content level volume was 1.5 ¢, and the inner diameter of
the mouth and cervical portion of the container was 76%
of the outer diameter théreof.
EXAMPLE 12

Using a shielding plate 8b as shown in Figures 13 and

14, the bottom of a container was heated in the same
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of each |leg extending fromthe edge of the per TRy ]
center to the ground contact portion, were cr 7 i b o £
portions of the bottom of the self-sustaining jcdhtainer qut
density was neasured and found to be 1.366 [erlf]i ORBRATYE(E

operation was conducted in the same manner as Exampl e 1 exdefjt that no
heating or thermal crystallization of the. contfai ner bo gonduct ed.

The obtai ned hol | ow contai ner was the -omg wher o TV

manner as in Example 9 to obtain a container bottom 24
(shown in Figure 15) wherein the bottom center 3, the
peripheral portion 4 of the bottom center, the portion GA
of each valley line close to the bottom center, the
portion 7 of each leg extending from the edge of the
peripheral portion of the bottom center to the ground
contact portion, and the portion 17 between the portion
of each valley line close to the bottom center and the
portion of each leg extending from the edge of the
peripheral portion of the bottom center to the ground
contact portion, were crystallized. The crystallized
portions of the bottom of the self-sustaining conEainer
were cut, and the density was measured and found to be
1.366 g/cm3. The total height of this container was 305
mm, the content level volume was 1.5 ¢, and the inner
diameter of the mouth and cervical portion of the
container was 76% of the outer diameter thereof.
EXAMPLE 13

Using a shielding plate 8e as shown in Figures 16 and
17, the bottom of a self-sustaining container was heated
in the same manner as in Example 9 to obtain a container
bottom 2e (shown in Figure 18) in which the portion 6A of
each valley line close to the bottom center, was
.crystallized. The cryétallized portion of the bottom of
the self-sustaining container was cut, and the density
was measured and found to be 1.375 g/cm3. The total

height of this container was 305 mm, the predetermined



bottom was not crystallized at all. COVPARATI VE [EREVERE 2T
conducted in the same manner as in Exanple 3 exf‘ﬁiﬂﬁ_anf:’”
cervical portion of the preformwas crystallized, |
crystallization of the container bottom was cart
hol | ow cont ai ner was the one ‘
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volume was 1.5 ¢, and the inner diameter of the mouth and
cervical portion of the container was 76% of the outer
diameter thereof.
EXAMPLE 14

Using a shielding plate 8f as shown in Figures 19 and
20, the bottom of a self-sustaining container was heated
in the same manner as in Example 9 to obtain a container
bottom 2f (shown in Figure 21) wherein the peripheral.
portion 4 of the bottom center, the portion 6A of each
valley line close to the bottom center and the portion 7
of each leg extending from the edge of the peripheral
portion of the bottom center to the ground contact
portion, were crystallized. The crystallized portions of
the bottom of the self-sustaining container were cut, and
the density was measured and found to be 1.366 g/cm3.
COMPARATIVE EXAMPLE 1

The operation was conducted in the same manner as in
Example 1 except that no heating or thermal
crystallization of the container bottom was conducted.
The obtained hollow container was the one wherein the
bottom was not crystallized at all. |
COMPARATIVE EXAMPLE 2

The operation was conducted in the same manner as in
Example 3 except that only the mouth and cervical portion
of the preform was crystallized, and no heating or
thermal crystallization of the container bottom was

carried out. The obtained hollow container was the one
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32 wherein only the nouth and cervical portion
bottomwas not crystallized at all. COVPARATI VE

cervi-cal portion and the portion bel ow the neck
bel ow t he neck support ring of the preformwere
heating or thermal crystallization of the contai
The obt ai ned - 32 -

hgg_botton1mas carfied out.

wherein only the mouth and cervical portion was
crystallized, and the bottom.was not crystallized at all.
COMPARATIVE EXAMPLE 3

The operation was conducted in the same manner as in
Example 3 except that the'moutﬁ and cervical portion and
the portion below the neck support ring at about 6 mm
below the neck support ring of the preform were
crystallized, and no heating or thermal crystallization
of the container bottom was carried out. The obtained
hollow container was the one wherein only the mouth and
cervical portion was crystallized, and the bottom was not
crystallized at all.

Evaluation methods and results

(1) Self-sustaining stability

The one wherein the center of the bottom projects
downwardly beyond the contact ground plane of the legs,
was identified by symbol x i.e. "bad", and the one
wherein the center portion of the bottom does not so
projected, was identified by symbol O i.e. "good".
(2) Degree of lowering of the content level

The difference in the height from the forward end of
the mouth and cervical portion of the hollow container to
the liquid surface of the container was obtained as
between before and after the test. A degree of lowering
which is not more than 20 mm, is evaluated as "good".
(3) Change in the inner diameter of the mouth and

cervical portion



hol | ow cont ai ner was the one wherein only the nouth and cervical portion
was. crystallized, and the bottomwas not crystallized at all. Evaluation
nmet hods and results (1) Self-sustaining stability The one wherein the
center of the bottom projects downwardly beyond the contact ground pl ane of
the legs, was identified by synbol x i.e. "bad", and the one wherein the
center portion of the bottom does not so projected, was identified by
synbol Oi.e. "good". 5

The inner diameter of the mouth and cervical portion
was measured before and after the test in such a state
that the cap was removed, and the difference in the inner
diameter was obtained.

(4) Change in the total height

The total height of the container was measured before
and aftef the test, and the difference was obtained.

12 Samples were prepared for each of the self-
sustaining cdhtainers_obtained in Examples 1 to 14 and:
Comparative Examples 1 to 3,.and carbonated water having
2.5 gas volume was filled to a content level of 43 mm at
5°C. Then, they were capped and subjected to hot water
shower of 70°C for 30 minutes. Then, they were subjected
to shower of water of 20°C for 10 minutes for cooling,
followed by evaluation. The results of evaluation of the
self-sustaining stability (projection of the bottom) and
the results of evaluation of the degree of lowering of
the content level (the average value of 12 samples) are
shown in Tables 1 and 2. Further, the caps were removed,
and the change in the inner diameter of the mouth and
cerviéal portion relative to the one prior to filling, as
well as the change in the total height of the container,

were measured, and the results (the average value of 12

samples) are shown in Tables 1 and 2.
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(2) Degree of lowering of the content |evel The difference in the height
fromthe forward end of the nouth and cervical portion of the holl ow
container to the liquid surface of the contai ner was obtai ned as between
before and after the test. A degree of |lowering which is not nore than 20
mm is evaluated as "good". (3) Change in the inner dianeter of the nouth
and cervical portion

- 34 —
Table 1

Self- Degret? of Change in the inner Change in

sustaining lowering of |diameter of the the total

stability the content |mouth and cervical height (mm)

level {(mm) portion (mm)

Example 1 @) 12 0.08 5
Example 2 C). 13 0.08 5
Example 3 @) 12 0.04 . 5
Example 4- @] 13 0.04 5
Example 5 O 17 0.04 5
Example 6 O 15 0.04 : 5
Example 7 O 18 0.04 5
Example 8 O 13 0.04 5
Example 9 @) 12 0.05 5
Example 10 O 14 0.05 ‘5
Example 11 O 17 0.05 5
Example 12 O 15 0.05 5
Example 13 @) 18 ' 0.05 . 5
Example 14 O 13 0.04 5




- 33 - The inner diameter of the nmouth and cervical portion was neasured
before and after the test in such a state that the cap was renoved, and the
difference in the inner dianeter was obtained. (4) Change in the total

hei ght The total height of the container was neasured before and after the
test, and the difference was obtained. 12 Sanples were prepared for each of
the sel f-

- 35 -
Table 2
D £ i he i
Self- egre? o C?ange in the inner Change in
. . lowering of |diameter of the
sustaining the total
i e the content |mouth and cervical .
stability ) height (mm)
level (mm) portion {(mm)
c arative '
omp X 26 0.08 (Note 1)
Example 1 )
rative
Compara X 22 0.07 (Note 1)
Example 2
Comparative L
. X 23 0.04 (Note 1) .
Example 3

Note 1: Not measurable because of poor self-sustaining
stability.




sust ai ning containers obtained in Exanples 1 to 14,angmgpggargt|ve Exanpl es

1 to 3, and carbonated water having 2.5 gas vol ume{§ey A vs:Ttg:%-‘ontent
| evel of 43 mmat [err]. Then, they were capped an H Tk ROt wat er
shower of [err] for 30 minutes. Then, they were supj f
water of [err] for 10 mnutes for cooling, followeg e
results of evaluation of the self-sustaiging stabi }i] t he

bottom) and the results of eval uation of3%he degre¢~ owering of tlhe
content |evel (the average value of 12 sanples) ar = ;
From the test results of Examples 1 to 14 and

Comparative Examples 1 to 3, it should be understood that
the containers of the present invention are excellent in
suppressing the projection of the bottom due to creeping
at the time of heat sterilization to prevent lowering of
the.content level and in maintaining the self-sustaining
stability.

The structure of the bottom of the container in the
present invention is not limited to .the specific
structures illustrated in the Examples of the present
invention, and similar effects can be obtained with other
structures similar to those in the Examples of the
present invention. As an example of a self-sustaining
cohtainer different in the shape from Example 3, a
container as shown in Figures 23, 24 and 25 may be
mentioned, and as an example of a self-sustaining
container different in the shape from Example 9, a
container as shown in Figures 30, 31 and 32 may be
mentioned.

As described in the foregoing, the self—éustaining
container of the present invention is a heat and pressure
resistant self-sustaining container which is capable of
suppressing projection of the bottom to maintain the
self-sustaining stability at the time of heat:
sterilization of the content, which is excellent also in
the chemical resistance and heat resistance of the mouth

and cervical portion, which is capable of preventing



shown in Tables 1 and 2. Further, the caps were renoved, and the change in
the inner dianmeter of the nouth and cervical portion relative to the one
prior to filling, as well as the change in the total height of the

contai ner, were neasured, and the results (the average val ue of 12 sanpl es)
are shown in Tables 1 and 2. - 34 -
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creeping of the neck and which is excellent also in the
heat and pressure resistance of the body. Further, the
container of the present invention requires no base cup,
whereby hot water sufficiently reaches the bottom of the
container at the time of heat sterilization treatment,
and the heat sterilization of the content can be carried
out smoothly. Furthermore, it facilitates reuse of a

used container.




[err] Table 1 - 35 - [err]

B 2NOV 9%

- 38 -~

CLAIMS:
1. A self-sustaining container made of a saturated
polyester resin, formed by biaxial stretch blow molding
and comprising a mouth and cervical portion, a shoulder,
a body and a bottom, whereiq said bottom has a self-
sustaining structure with a plurality of legs radially
bulged around the center of the bottom. and valley lines
formed between the‘adjacent legs, and the following
portions (A) to (E) are low stretched portions and at
least portions (B) and (C) among the following portions
(A) to (E) are crystallized portions:

(A) center of the bottom

(B) peripheral portion of the center of the bottom

_ (C) portion of each valley line close to the center

of the bottom

(D) portion of each leg from the edge of the
peripheral portion of the center of the bottom to a
ground contact portion

(E) portion between said portions (C) and (D).
2. A self-sustaining container made of a saturated
polyester resin, formed by biaxial stretch blow molding
and comprising a mouth and cervical portion, a shoulder,
a body and a bottom, whérein said bottom has_a self-
sustaining structure with a plurality of legs radially
bulged around the center of the bottom and valley lines
formed between the adjacent legs, and at least one

portion selected from the following portions (A) to (E)



36 Fromthe test results of Exanples 1 to 14 and Conparative Exanples 1 to
3, it should be understood that the containers of the present invention are
excel l ent in suppressing the projection of the bottom due to creeping at
the time of heat sterilization to prevent |lowering of the content |evel and
In maintaining the self-sustaining stability. The structure of the bottom
of the container in the present invention is not limted to the specific

...37_.

creeping of the neck and which is excellent also in the
heat and pressure resistance of the body. Further, the
container of the present invention requires no base cup,
whereby hot water sufficiently reaches the bottom of the
container at the time of heat sterilization treatment,
and the heat sterilization of the content can be carried
out smoothly. Furthermore, it facilitates reuse of a

used container.
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) [
structures illu ted-t1n npl es of the present invention, and
simlar effects Rﬁﬁﬁk&a, - th other structures simlar to those in
t he Exanpl es of- thE‘present Invention. As an exanple of a self-sustaining

contai ner diffenendt j el rom Exanpl e 3, Fcontai ner_as shown in
Fi gures 23, 24 ngJg®Fge me

sel f-sustaininglc Ea ?n?g tﬁgdsﬁZpan rmmmﬁm!“él“\

cont ai ner as sh in Figures 30, 131 and®2" may be nentq ored™

CLAIMS:
1. A self-sustaining container made of a saturated
polyester resin, formed by biaxial stretch blow molding
and comprising a mouth and cervical portion, a shoulder,
a body and a bottom, wherein said bottom has a self-
sustaining structure with a plurality of legs radially
bulged around the center of the bottom and valley lines
formed between the adjacent legs, and the following
portions (A) to (E) ate low stretched portions and aﬁ
least portions (B) and (C) among the following portions
(A) to (E) are crystallized portions:

(A) center of the bottom

(B) peripheral portion of the center of the bottom

(C) portion of each valley line close to the center
of the bottom

(D) portion of each leg from the edge of the
peripheral portion of the center of the bottom to a
ground contact portion

(E) portion between said portions (C) and (D).
2. A self-sustaining container made of a saturated
polyester resin, formed by biaxial stretch blow molding
and comprising a mouth and cervical portion, a shoulder,
a body and a bottom, whérein said bottom has'a self-
sustaining structure with a plurality of legs radially
bulged around the center of the bottom and valley lines
formed between the adjacent legs, and at least one

portion selected from the following portions (A) to (E)



e

As descri bed d-a-the” Toregg1 t he sel f-sustaining container of the present
invention §s Rﬁheat “apd ute resistant self- sustaFnLng\ggﬂlngsi\fhich
i's capable‘of suppre55|ng prqdj action of the botton1tawgalnta|n

sel f - sust ai ni SOVt Poht jtHe time of heat steril l[!ﬂ’ ii content,
e of

e

whi ch is exce I nt also int chem cal resistance a
the nout h and}cérvrtal™ portion,y which is capable of prevenﬁlng
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is a crystallized portion, and said mouth and cervical
portion and.a non~-stretched portion of a neck connecting
said mouth and qervical portion and said shoulder, are
crystallized portions:
. (A) center of the bottom

(B) peripheral portion of the center of the bottom

(C) portion of each valley line close to the center
of tﬁe bottom

(D) portion of each leg from the edge of the
peripheral portion of the center of the bottom to a
ground contact portion

(E) portion between said portions (C) and (D).
3. A self-sustaining container made of a saturated
polyester resin, formed by biaxial stretch blow molding
and comprising a mouth and cervical portion, a shoulder,
a body and a bottom, wherein said bottom has a self-
sustaining structure with a plurality of legs radially
bulged around the center of the bottom and valley.lines
formed between the adjacent legs, and at least one
_portion selected from the following portions (A) to (E)
is a crystallized portion, the inner diameter of said
mouth and cervical portion is from 60 to 90% of the outer
diameter thereof, said mouth and cervical portion has a
threaded section, at least this threaded section has
residual internal stress and strain reduced by heat
treatment, and said mouth and cervical portion and a non-

stretched portion of a neck connecting said mouth and



37 creepind OffZHITETHEC :
d51<8ancé qtﬁéggg
i nventi-on rleqdi rles no base cu
bottom of the lcdnt gizenVases h

pressure r

=h is excellent also in the heat and
/} Further, the container of the present
wher eby hot wat er sufficirentty—reaches—t he

! ti me of heat steriliza nd
the heat steri Iization of thelcdntent can be carried mm; m ,”Iﬂ

Fur t her nor e,

i facrTtitates reude of a used contai ner.
- 40 -

cervical portion and said *houlder, are crystallized
portions: '

(A) center of the botteqy
(B) peripheral portion uf the center of the bottom

(C) portion of each valley line close to the center
of the bottom
(D) portion of each leg frop the edge of the
peripheral portion of the Chnter of the bottom to a
ground contact ‘portion
(E) portion between saig portions (C) and (D).

4. The self—sustaining_cont_ainer according to Claim 1, 2

or 3, wherein said body is heat-get by being maintained

in a mold heated to a temperature of from 50 to 140°C at
the time of the biaxial stratch blow molding.

5. The self-sustaining contajnper according to Claim 1, 2
or 3, wherein the saturateqd polyester resin is
polyethylene terephthalate,

6. The self-sustaining container according to Clalm 2 or

3, whereln the portions (A) o (E) ‘are low stretched
portions.

7. The self-sustaining container according to Claim 2 or
3, wherein the bottom has a combination containing the
portions (B) and (C) as the combination of crystallized
portions selected from the Portions (A) to (E)

8. The self-sustaining container according to Claim 1, 2

or 3, wherein the bottom has a combination selected From

the following éombinations (a) to (e) as the combination



38 CLAIMS: 1. A self-sustaining container nmade of a saturated pol yester
resin, formed by biaxial stretch blow nolding and conprising a nouth and

cervical portion, a shoulder, a body and a bOttOﬂ}—Mh%L@Lﬂ—S&Ld—bOLLOW]haS

a self- sustaining structure with a plural “ﬁlll“"l"li Imlllllll

L M

- 41 -
of crystallized portions selected from the portions (A)
to (E):

(a) combination of the portions (A), (B) and (C)

(b) combination of the portions (A), (B), (C) and (D)

(c) combination of the portions (A), (B), (C), (D)
and (E)

(d) combination of the portions (B), (C) and (D), and

(e) combination of the portions (B), (C), (D) and

(E).
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bul'ged around the center of the bottomand valley lines fornmed between the
adj acent legs, and the follow ng portions (A) to (E) are |low stretched ,
portions and at |east portions (B) and (C) anmpong the follow ng portions (A)
to (E) are crystallized portions: (A) center of the bottom (B) peripheral
portion of the center of the bottom. @z portion of each valley line close
to the center of the bottom (D) portion of each leg fromthe edge of the

SELF-SUSTAINING CONTAINER

ABSTRACT

A self-sustaining container made of a saturated
polyester resin, formed by biaxial stretch blow molding
and comprising a mouth and cervical portion, a shoulder,
a body and a bottom, wherein said bottom has a self- |
sustéiﬁing structure with a plurality of legs radially
bulged around the center of the bottom and valley lines
formed between the adjacent legs, and the following
portions (A) to (E) are low stretched portions and at
least portions (B) and {(C) among the following portions
(A) to (E) are crystallized portions:

(A) center of the bottom

(B) peripheral portion of the center of the bottom

(C) portion of each valley line close to the center
of the bottom

(D) portion of each leg from the edge of the
periphefal portion of the center of the bottom to a
ground contact portion |

(E) portion between said portions (C) and (D).

FIGURE 1 S O ¢




peri pheral portion of the center of the bottomto a ground contact portion
(E) portion between said portions (C) and (D). 2. A self-sustaining

cont ai ner made of a saturated polyester resin, formed by biaxial stretch
bl ow nol di ng and conprising a nouth and cervical portion, a shoulder, a
body and a bottom wherein said bottom has a sel f- sustaining structure
with a plurality of legs radially bul ged around the center of the bottom
and valley lines formed between the adjacent |egs, and at | east one

FIGURE |

16




portion selected fromthe follow ng portions (A to (E) 37 creeping of

the neck and which is excellent also in the heat and pressure resistance of
t he body. Further, the container of the present invention-requires no base
cup, whereby hot water sufficiently reaches the bottom of the container at

-the tinme of heat sterilization treatnentg .

FIGURE 2
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and t.he heat sterilization of the content can be carried out snoothly.
Furthernore, it facilitates reuse of a used contai ner. CLAIMS: 1. A

sel f-sustai ni ng contai ner made of a saturated pol yester resin, formed by

bi axi al stretch bl ow nol ding and conprising a nouth and cervical portion, a
shoul der, ' -3 .

FIGURE 4
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a body and a bottom wherein said bottomhas a self- sustaining structure
with a plurality of legs radially bul ged around the center of the bottom
and valley lines fornmed between the adjacent |egs, and the follow ng
portions (A) to (E) are | ow stretched portions and at |east portions (B)
and (C) anong the followi ng portions (A)4to (E) are crystallized portions:.
(A) center of the bottom (B) peripheral portion of the center of the bottom
(C portion of each valley line close to the center

FIGURE 6,
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of the bottom (D) portion of each |leg fromthe edge of the peripheral
portion of the center of the bottomto a ground contact portion (E) portion
bet ween said portions (C) and (D). 2. A self-sustaining container made of
a saturated polyester resin, forned by biaxial stretch bl ow nol ding and
conprising a nouth and cervical portiang a shoulder, a body and a bottom
wherein said bottomhas a self- sustaining structure with a plurality of

| egs radially

FIGURE 7

FIGURE 8

~8b
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bul ged around the center of the bottomand valley lines fornmed between the
adj acent legs, and at | east one portion selected fromthe foll ow ng
portions (A to (E) 39 is a crystallized portion, and said nmouth and
cervical portion and a non-stretched portion of a neck connecting said
mout h and cervical portion and said shqukder, are

FIGURE 9




crystallized portions: (A) center of the bottom (B) peripheral portion of
the center of the bottom (C) portion of each valley line close to the
center of the bottom (D) portion of. .each leg fromthe edge of the

peri pheral portion of the center of the bottomto a ground contact portion
(E) portion between said portions (C) .apd.(D). 3. A self-sustaining :
contai ner made of a saturated : :

FIGURE |1
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pol yester resin, fornmed by biaxial stretch blow nolding and conprising a
nmout h and cervical portion, a shoulder, a body and a bottom wherein said
bottom has a self- sustaining structure with a plurality of legs radially
bul ged around the center of the bottomand valley lines fornmed between the
adj acent |l egs, and at | east one portion gelected fromthe foll ow ng
portions (A to (E) is a crystallized portion, the inner dianeter of said
nmout h and cervical portion is from60 to 90% of the outer dianeter thereof,
said nouth and cervical portion has a

(REELACENENT SHEET
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threéded section, at least this threaded section has residual internal

stress and strain reduced by heat treatnent,

and said nouth and cervi cal

portion and a non- stretched portion of a neck connecting said nouth and

cervical portion and said shoul der,
of the bottom

FIGURE

are crystallized portions:
-9 -

(A) center
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(B) peripheral portion of the center of the bottom (C) portion of each
valley line close to the center of the bottom (D) portion of each leg from
t he edge of the peripheral portion of the center of the bottomto a ground
contact portion (E) portion between said portions (C) 'and (D). 4. The

sel f-sustai ning container according to £ga.m 1, 2 or 3, wherein said body
I's heat-set by being naintained in a nold heated to a tenperature of from
50 to [err] at :

FIGURE 15




the time of the biaxial stretch blow nolding. 5. The self-sustaining
container according to Claiml, 2 or 3, wherein the saturated pol yester
resin is polyethylene terephthalate. 6. The sel f-sustaining container
according to Caim2 or 3, wherein the portions (A) to (E) are | ow
stretched portions. 7. The self-sustaipjng container according to Caim2
or 3, wherein the bottom has a conbi nation containing the portions (B) and
(C as the conbination of crystallized

FIGURE .I6

£ E’
FIGURE 17
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portions selected fromthe portions (A) to (E). 8. The self-sustaining
contai ner according to Claim1, 2 or 3, wherein the bottom has a

conbi nati on selected fromthe foll owi ng conbinations (a) to (e) as the
combi nati on 41 of crystallized portions selected fromthe portions (A)

to (EB): - 12 -

FIGURE I8




(a) conbination of the portions (A), (B) and (C) (b) conbination of the
portions (A), (B), (© and (D) (c) conbination of the portions (A), (B),
(O, (D and (E) (d) conbination of the portions (B), (C and (D), and (e)
conbi nati on of the portions (B), (C, (D and (E). )

- 13 -
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FIGURE 22
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FIGURE 23
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FIGURE 26
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FIGURE 30
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FIGURE 33
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