<A CONTAI NER OF THERMOPLASTI C MATERI AL The present invention relates to a
conkg}ner of thernoplastic material. 5 The container is noulded froma

t uburar bl ank of polystyrene terephthalate or simlar nat§é5§23- ich s«
“Stretched axially to produce a preform #He~-preformthen i onver tfe ;g‘
the container. 10 In the production-of containers made of a thernopl asti )
wher'e the material .has a property that itS'strquth'and stability increase

wifh orientation of the natACONJAINER QF; THERMOPEASTACIMATEREAL | arge " a

pﬁbbortion of the container as possible should consist 15 - of oriented -
material. The maferial is . oriented hy.a stretchin rocedure, wth

biaxi ally stret gﬁ‘é‘& Prﬁ?s@f'fg'aﬁvﬁpgﬂoﬁgr%ﬁéeﬁe@t atﬁq"Ith'}‘i%%i Bﬁ tgf“?%éa%ﬁi'éi | abl e
amount of nateri aMatertdpeci-al ly.in the case of bottle-type containers it
is, however,gdifficult to achieve stretching, and thereby create
orientation, of, for 20 -~ exanple, the neck and orifice parts, and in
certain cases eveteogontadnen isrmgulged fram i tubilarpblank ofSpelyssireng ent
Application No. SiarepPafate ofi St PSe maboriadxiilichor s Sbaiched &xiallieto
~material in the preforn1canfpe a%glevgg a% S Zip_ mechani cal %Focedure
wherein a prefor PN PrRfOM R LPETOM then heing Sonyertgd; t thequce t he
wal | thickness i rconbaineref orm and thereby-al so-the outer dianmeter. of the:
preform Itsghas been shown that the best effect is achieved-when the _
material - in the preform immediately prior to stretching, has a tenperature

30 within or D& &he produgiienof containenrsomads ofhe theemoplasticsiwheren
;errper ature (TG e hdRri®f Hasad propertP it Yt strérges Q{@E%Hﬂity
' increase with orientation of the material, it is desirable that
_ as "largé, a proportion of the container as possible should consist |
15  of oriented material. The material is oriented by a stretching
procedure, with biaxially stretched material ‘giving the best
- utilisation of the available amount of material. Especially in
the case of bottle-type containers it is, however, difficult to
achieve stretchi ng, and thereby create orientatioh,'of', for
20 example, t_he" neck and orifice parts, and in certain-cases 'even"of
the centrally located base parts.: ' '

- Swedish Patent Application No. SE 8004003.3 discloses how axial
orientatiohfdf the material in the preform can be achieved by a
25 mechanical procedure wherein a preform passes through one or more.
draw rings which reduce. the wall thiékness in the preform and
thereby also the outer diameter of the preform. It has been
shown that the best effect is achieved when the material in the
preform, immediater_prior to stretching, has a temperature
30 within or below but near to the region of the glass transistion
temperature (TG) of the material. The axially orientéd preform
obtaiﬁéd by'the process deécribed is mechanically stable and the .
.§ubséqueht,treatments-for converting the stretched preform to a
container must therefore be appropriate to this fact.



obt ai ned by t he- process descrlbed S nechanlcally stabl . e and the
subsequent “treatnments for converting the stretched preformto a contalheﬂ

must ,‘ ef ore- be appropriate to this fact. = Exceptionally good fi”
mechallikal properties are achieved with polyethylene terepht'hal ate if. the o
matterdurl ng stretchi ng of the preform is stretched at |east about _
3-foldN~In this connection, an :over- tr et ching™ of the. material is easily.

5 echieved resulting in the material in the preforntshr|nk|ng duranu“'_

e e B g T e R AT N
about 3-fol d. pmethmneotempbﬁtaﬂatﬁ i§ thecmateniabxiduring stretching ofs above:

t'o a containegpe gr@fdﬂ?ﬂl &{9 3t+tRhed rhtt i‘@aJtOEBBtRf 3ifAat ure tkyst he naterial if ':
attenpts are nmd

fo sfretch the or,m tional.l to the stretching - -
Shi o't he. ot GMNSELIRRS HE SaVRECrbIcRige O cths Parerial s 844N of the |
preform slescrachﬂdvad),oresuttﬂ)ng lirngtﬂé materci@dvin therpmfotmehpm:ﬁ agmto the

container, NGyl RE" Al REaIRESr bhe iedire 85 GH6! By 1RhE ralbdihegbe L) hg preform

~and generally conversion . In a str rial
only.in the cthatuthe peaform renqheeta dﬁﬂﬂh coerasperding t@@hat 1Itnmm§|dt ain

appl i cati ons, pfePpsddned! i smhpﬁé laBAuP3-p1d.ai ner length and container
di ameter is sought ut |t I's not possible to produce such a container by

known techni ques because, during the conversion to a container, the
materi al 1®f tdwe conedraion iof atpmtoimdaiwtyostmcmd astabovexital adl rection of

arge o o &shtaindl) § FHoBPhr Tilds> R tHe' Porn P HALEHe §7\ha0 @ relatively
. matertaT if attempts are’ made to stretch the preform addit1ona11y
.. to the stretch1ng which the material has acqutred through the
o axial orientation of the preform described above. During '
15 conversion of the preform to the container, one therefore seeks
 to limit the axia] stretching of the preform and genera11y let
lthe conversion result in a stretching of the: mater1a1 on1y in the
circumferential direction of the preform.

20 In certain appltcations,'a partttu]ar combination'of container
length and container diameter is sought but it 1s not poss1b1e to
~ produce such a container by known techntques because, dur1ng the
. conversion to.a container, the material of the preform is
_ stretched far too much in the axial direction of the preform.
- 25 This problem arises with a container having a relattvelyﬁlarge _
| diameter in retation'to the container length. Containers with
. such dtmensionaI characteristics are normally fnvolved with
bottles having a volume of less than 0.5 1itres.

30 ' The present 1nventton re]ates to a container where the prob1ems
'__described above have been reduced. The_tnvention_wil].be _

- ‘described especially in relation to polyethylene terephthalate,

hereafter referred to as PET, but is in principte applicable to
~many other thermoplasttcs of the potyester or polyamide type |



di aneter in rel atlon to the container Iength Containers with such

-di mansj.onal characterr stics are.normally involved with bottles having a -
vpl urfe of. less than 0.5 litres. 30 - The present invention rel ates tf, 3
.cont ai ner- -wher e the probl ens descri bed above have been reduced. The
iinvention-wi Il be described especially in T@l ation to pol yet hyl ene -

terepht hal ate, hereafter referred to as PET “but |s |n principle applicable

104 { Tany ot her ther tlc t r or: pc mde 3-
Exanpl es of such O{E’?fg'f'p |5&F§ ‘{ﬁsp Aty P tﬂé{ﬁ'ﬁead’pm’de’ |
pol ycapr ol.act am - pmoymmdt;merpoighé)amehh)dene mebyedntie ¢ rpel fethylemd 2, 6-
iy o ol SIS il AP < AR e

pl astics pol yners. cage F‘ﬁngt sthyleng rtesephthahdient pEhylenerisophthslate aad a

cont ai ner of  tgher npghastsifmi T8 §Tdstlic§ PoTpmerd,. body portion, a base portion,
and a’' neck portion defining an orifice, wherein the neck portion 10 =~ and

t’he . body portion consist of material having an axial ori entation obtained
by a nonoaxi al st r dicctirdiggoto tthe present dhventiion cthesé isr provided ancodtatiher

e o acey o1 PSR FE b {1 NG 4 Hodf nchidh DSBSl
al so has a 15 traadsweregb portian definingrarepritisn: wheraini tbepmknmsém on

sai d axi al orijgnt atahanmeseb&l/ baarr%rseéoieieﬁ'oernhﬁmm hev Rt @liagd by
transversely stretchin | ent ed terial e bo%tgrgiratll on

axl a
va I'st” preventi ng z%ﬁi’/e’&?ﬁs?'hrﬁ‘!’?%{"eﬁxméla TRNOAXIM} BGTRNC ﬂ% of the _
the axial orientation of the material of safd body portion and of

the material of said neck portion being substantially ‘the same,-
_ - and wherein the material of said body portion also has a
- 15 - transverse orientation independent of and superimposed on said _
axial orientation, seid transverse orientation being obtained by
transversely stretching the axially oriented material of the body
_ _ - portion whilst preventing any substantial axial stretching of the
T material of the body and neck portions.
The ratio of the materia] thickness in the body portion to the
‘material thickness in the neck portion is approximately equal to
the ratio of the radius of the neck portion to the radius of the
body portion in any piane at right angies to the axis of the
25 container.

Ina preferred embodiment of the invention a central area of the
base portion of the container and/or an area surrounding the
- orifice of the container consist of thermocrystani sed, opaque
30 'and dimens'rona‘lly stable materia'l

~Inan embodiment, the oriented materia'l in ‘the neck portion has a .
. .crystaﬂimty within the range of about 10% to 30%, and the



. matérial of the body and neck portions. 20 The ratio of the naterial
t hi ckness in the neck porti-on

_thicknesse~{n the body portion to the nateri al
s apprtely equal to the ratio of the radius of the neck portion to.
'the'_;—'f_ad of the body. portion.in any pl gne at right angles to the axi s of
the 25 fontainer. In a preferred. enbodi ment of the invention a central
area of the basoergﬁPéqJnon of the container and/or. an area surrounding the

orifice of the C @PtQ!‘dﬂlzlﬁt tbé Uohyrm{wrhgy*%gﬁqagﬂﬁgue 30 = and \#
in.

- di nensi onal'l y - sthebirangens £ rabah 4§?bﬂﬂlﬁrr‘$b2t £ &y nwiktdinal
the neck porti crysta I|n| €0 geto:l:h]a&}gdg % 30%
.and the -4- qg??gﬁggd“nét% igum; rhas heenoobtappéd KN a nglﬁwt Q
51' a%?" %oaRd ni ty

within the rangﬂefﬁmammmaﬂé}%au oI Q% ety of _tT
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- material havi ngrefecamt,atﬁé m. %ﬁsﬁﬁ% 0% P& HBNY10%-he ori ent ed
as A

" “material in thﬁa@ nthey negk Ipnntitdnehasa ge of -about
- 10% to 25% an t%ﬁig'? ’?nﬂ’érﬂ‘@belof ahcuﬁmd% Ogi%og a%@

crystal linity Uiented m@ter'ialhm RASAfddY ? k0%t 0 A Wn €oreferred

- enmbodi neri0, t hheCAdlgal H€fap bﬁ%ﬁ?ge of goq ye #i/l éﬁea méﬁiﬂhmibytsimd said

aX|aI orientation is eqU|v

- monoaxial S'tretéhing "o'f about 3-fold |

15 orientation is e ' ’ 5
2qui valent to a tra ' .

 of about 3-fo]d nsverse stretching of a maximun

- Prefera‘b]y, said container is formed as a jar or a.bottle
200 An embodiment of the present inv .

described, by way of example,
dravnngs, in which

entfon will hereinafter be
yi th reference to the accompanymg
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nmonoaxi al stretching of about 3-fold, and said transverse 15 orientation-
|s egg}valent to a transverse stretchlng of a -maxj mum of about 3-fold. '
eferably, said container.is ‘formed as a Jar or a bottle. 20 - An >
e%bodlnenr‘nf the present inventionm will hereinafter be described, -byf
of exaﬁple with reference to the acconpanyi ng draw ngs, .in which: _
Figure 1 shows a Iongltudlnal secti-on through a bl ownoul d, with an axialTy
st&g;ched preforn1p|aced in the blomnDuId aBd with a base portion of the
bl 6w nould in its | ower position, : Flgure 2 shows -a
cor respendi ng. | ongi t udi Fgusect |$hp\dﬁ ‘2 hong blidinal Ferhipn cthrough ry

conversion of the: preforutithe base portion having been noved towards the

orifice portion ofP} orWi htl%r%x@]slﬁbv% BEERIG JRAERTRY ijﬁﬁﬁq udi nal
section 10 -of the, bl gure .1l s - the base por
‘upper position and’-r@vl'ﬁ\?,\FIIm'weo ‘E‘Fﬁ Tyt oat 38 RIMT &+ "'L—aﬁoellt?
shows a cont ai ner ced cordance. i th the |nvent|on '
Figures 1 to 3 illng%‘gf‘gt aigﬁf gﬁ\?%ﬁ@?ﬁ%‘?’&h conpri-ses two m)ul dhal ves
10a and 10b ich-are r qﬁgjé
respectively To and. &g$¢on1t ggn%%gétééﬁ#égkégdfgé I gures. %ection
moul'd hal ves 10a aggd »éa@é) ﬁﬁm&n&i Rt 1P &omRg "ddi¥version of the

| '_jpreform, the base portion having been moved towards o

| the orifice portlon of the preform, _
' Figure 3 shows a correspondlng longltudinal sectlon
10 of the blowmould of Figure 1 showing the base portion in.
its upper pos1tion and with the preform converted to |
a contalner, and _ .
Figure 4 shows a contalner produced in accordance
with the invention. -
15 Figures 1 to 3 illustrate a blowmould 12 which
o comprises two mould halves 10g'and iOE which are movable
in the direction of arrows A and B respectively'to and
. fro from the position shown in'the'Figures The mouid
| T;.. 'halves 10a and 10b form the blowmould 12 conjointly |
20  with a third mould portion in the form of a base portlon
1. The base. porticn 1 is movable between a lower
.position shown in Figure 1 and an ‘upper. position shown
in Figure 3 by way of drive means (not_shown).
its“upperﬁposifion, the base portion 11 together with the
\25 mould halves consfifute the assembled blowmould.
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.20 wth a thlrd nDuId portion in the forn1of a base portion, 11. The
\base portion 11 is novabl e between a | ower peosition shown .in Figure 1 and i
an upper position shown in Figure 3 by way of drive means (not- shown). " In ¥
GRPer position, the base portion 11 together with the 25 nould hal ves
ANt e the assenbl ed bl ownoul d. The base portion 11 is provided mnth
st ”/al” moul d portion 17 which is thggmally insulated fromthe rest of ;
the base portion. A nunber of ‘channel s 18 through which a fluid-can flo
are provided in thens bagenpbakibar 1hoAslproviiaanelithld kentieaid flow are
* |-ocated in t he ot her. parts of the base portion 11 and further channels 30
are provided noulblepoptlidnhaverithaisndhdPhalByi ppsujaded desml $meand 13b
~are connected to the 10 upper parts of -the nould hires and cooperate with a
‘mandrel 15 soresttofhthd hapeepormwide. atAunsmberfofecnannelthéSgrupp|ng
devices are al so provided with channels 31 through which a fluid can flow
for tenperatutbroughnwhirh asfluid caneflemgereoprrNédedndrelthes i s chosen
such that when the base portion 11 is in_its _upper position a space is '

~ defined bﬁtme@ﬁnﬁr#%mépr§ﬁaﬁlﬂ@ suFhaspels 4P fRE KAnddedloMda®®e central

. nmoul d portlon 17 of the rtion shape and thi-ckness af thls '
space 20 O}P§§g8ﬂdrﬂg %EanP@F éd°§h§5€ igﬁetﬁp ﬁ@?sqq %

| . further channels 30 are provided in the mould halves

- 10a and 10b '

Grlpplng devices 13a and 13b are connected’ to the .
.'10 'upper parts of the mould hdves and cooperate with a d
' mandrel 15 so as ‘to hold a preform 20 at its orlfice
22, The grdpping devices are also prov:ded with channels fV”
3 through which a fluid can flow for temperature )
control. | S |
15 The length of the mandrel 15 is'chosen such that,-
" when the base portion 11 is in its upper position'a
-'space is defined between a lower shaplng surface 16 of
the mandrel and the central mould portlon_17 of the
-base portion 11, the shape and thickness of this space
.20"corresponding to the intended shape and thlckness,
" of the moulded container. In addition, in the l
lower pos1tion ( Figure 1) of the base. portlon 11
_in the 1nner height along the central axls of the blow-.
mould corresponds to the axial length s1 of the preform,i
.25 to allow the preform to be inserted into the blowmould. |
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fof the noulded_cohtainer, In addition, in the | ower position ('Figure 1)
. of ;the base.portion 11 in- the-inner height along. the central axis of tu-_
bldw/ nmoul d corresponds to the axial |engthsl of the preform 25 to _

“he preformto be inserted into the bl.owmuld. - In the upper_positl
(Figure 3) of the base portion 11, the inner height [err] of the blo
is |less than the axi al Iength of the preforgl _ _ - The mandrel
has an axially extending main channel 14 for a pressure nedlun1mh|ch

eHriTu ce .
Geh the i merior SeFﬁgaﬁﬂﬁkirﬁgﬁb Lot [B18HrRCSS S5 HhE HRRE Sbr? .gﬂfgce-
1, the preforn120 %ﬁ% ?ﬂ% gglgnge b'gf“?ﬂedbiU%Boﬁf&t ?@EErﬁha

portion 24 of nate |a| t Rg ormi1s In con w't h t
base porti-on 11 of the bl owroul-d 12. Flgure 3-shows a contalner 21 nDuIded
in the bl ow noul dthe axdedthengthfefnthe BRELATBure. 2 shows an.

internmedi ate stage in the.formation of_ the con 21.at .which the B
preform has been conver Y8 PAREralpbayhas aﬁ.aﬁiéfiYsﬁﬁﬁsnd+ﬁsd€Fé?| a

d h
--ZE”Eﬁ;”ﬁgpiissszre#aansﬁh%ﬁﬁﬁhEvé”%%%Saarelﬂ%@%ﬁﬁéw “e%hsgéeun9§§%$$82ié°”
The actual contai ngt bodgaﬁﬁefsssznwi%ﬁ £A8cs00ERLE"02 £RA" £ 2ha Bl eLhal

portion 24. In the _
hence with the 1nterlor of the preform 20 on the mandrel

150
| .As_shoﬁn in Figure_1, the preform 20 is_piaced.in
_' 10  the blomould such that a central portion 24 of material
o _of the base of the preform is in contact w1th the base .
: portlon 11 of the blowmould 12.
-Figure 3 shows a container 21 moulded in the blow-
mould 12 from the preform 20 and Flgure 2 shows an '
15 | lntermedlate stage in the formatlon of the contalner 21
k ... at which the preform has been converted 1nto a body 23,
o Flgure 4 shows, in detall, a contalner 21 according
) to the invention. The contalner has a neck portlon 25
~ ';;the upper ‘part of whlch forms a rim 22' surrounding the
éd. orlfice.. . The actual contalner body 26 hes in its base
portion a central material portion 24, In-the Flgure,
the radius and material thlckness of the neck. portion
25 are referencair1 and d1 respectlvely, whllst r- and d-
are the radlus and materlal thickness of the contalnr
25. body 26 in an arbltrary plane at rlght angles to the axis o

of the contalner
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the radius and material thickness of the neck portlon 25 are reference -
{err] and [err] respectively, whilst r and d- are the radius and mat er i\ay/
' ekgess of the container 25 body 26 in an arbitrary plane at right
an§&t.o .t he axis of the container. -~ The haterial thi ckness d varies .
~Wi-tR“the radius r of.the container body such that the ratio of t'he material "
t hi cKkness d of the- contalner body to the material thickness [err] of the r
neck perti.on is approxi- 5 mat el y equaB'to the ratio of the radius [err{zg .
of the neck portion to the radius r of the container body. The neck portlon

is fornmed of axiall orlented terlal and the conta1 er .body_ of. biaxially
oriented material . ?ﬁﬁﬁﬁ?mﬁn ArHES ¢ {h %H%%ﬁ % 10

G renet onal ?Sq‘st% e %@%ﬂéﬁ" %@?%ﬁ%@%%%tfﬁ%%?% B0 ar bI-'“a'n.k'
of rsrt);gtgt]:\c/jv Ir| ngs, sucﬂhcﬂkﬂg%@rb%]efﬁm%ﬁ%%&ne &gfs?ﬁgt% a.tnEr?ggh._oln.e‘

reduced and atpd#isr SANBLHidENdE @ ,rt@f thé AEEETSOSEION iSeapppokils de-
creased. I'mredi ately prior to thls stretching,” the material of the blank

s at a tenpemiityly WUED €3 et yobetiow réﬂemerugf of the wéews

transition 20 tenperature (TG of the material. .The ef orm-20, produced"
by strethlqudrtiﬂnuﬁo the radius r of the container body. The

_ neck portion is formed of axially oriented material
and the container body of biax1ally oriented material.
In a preferred embodiment, the central material -
10 portion 24 and/or the rim 22' consist of thermocrystallised,
;0paque, dimens1onally stable material. ' '
In employing the 1nyention, a tubular blank is
‘stretched in its axial direction, for example by
. passing it through one or more draw rings, such that
15 | the wall thickness of the blank is reduced and at the
R same time the outer circumference of the blank is de-
.creased. Immediately prior to this stretching, the
' material of the blank is at a temperature within or
. preferably below the range of the glass transztion |
20 temperature (TG) of the material.
' ‘The preform 20, produced by stretching the blank,
is then heated to the moulding temperature_and_introduced
into the blowmould 12. The mandrel 15' is introduced
.-into 1ts position within the preform thereby holding

| e_25 the orifice 22 of the preform against the gripping device o
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13 then heated to the nDuIdlng tenperature and introduced |nto t he
bl owgoul d -12. *The mandrel 15 is introduced into its position within
preforn1thereby hol di ng 25 the orifice 22 of the preform agai nst t
g¥|pp|ng gevice -~ 9 13. The base portion 11 of the blowmuld is i s
1 ower p05|t|on A heating:mediumis passed through the channels 18,719;
30L”31 to bring the shaping surfaces of the blowmuld to-a predetern1ned
te erature and 5 above all to heat up theQsurfaces of the gripping
deWce 13 adj acent the orifice 22 of the preform Thereafter, the interior
of the preforn1|s ﬁﬁacedTbﬂdBFSErB§§E%@nb51nﬁﬁn?hﬁfbeOBmﬁﬁ%@resnéalhﬁﬁfed

t o the channel f the man reI and g sane {ine.the 10..b ortion
D of the bl owmulﬁowernseaa £ ds* Athed GHPE] BRdo: he "Sestea tRraleh; "
own e
bonded and at the. SBRccHRREEIE 18,010, 1 B0g, AT Fo, sa%esd‘?%é %ﬁ%aﬁae&ﬁ%e
t hat: the materi al 8% %ﬁg Bi?&@ﬁﬂl&st Sanﬁ}"é&%{ﬁ éI&S.E égﬁ ﬁrQnﬁd' n the e

cireunferential direction ol e prefor e base por on of of

the bl ownoul d Bas éﬁ@ﬁ@eglitfﬁuﬂaﬁﬁ ﬁ?stﬁéoguf égg £l guEl ?%§n%all

portions:-of the material e pre- Torm have een rought nt act

wWith the inner shagb®fce293 adybeeRe eﬁetbﬁbi@mzldfbihaegféf@fmt he .
pressure nedlun1 and the preform has been converted to the container. 21.

Thereafter, the interior of the preform lS placed

-under pressure by means of a pressure medium fed to
the chennel 14 of the mandrel and at the same “time the
10  ‘base porfioﬁ_11 of the blowmould is moved towards the
| orifice of the'preform, thaf is, quardly as shewn.in'
_Figures 1 to 3. As a result, the preform 20 is ex-
panded and at the same time its axial length is reduced -
(see Figure 2), so that the material of: ‘the preform is
15 stretched substantially only in the circumferential  _
direction of the preform " VWhen the bese.porficn 11 of
of the blowmould has reached its upper position as shown
_in Figure 3, all portions of the material of the pre-. |
 iform have been brought into contact with the inner shaping
.20e,sur£aces'of the'biowmoulﬁjby'means'of the pressure medium, .
‘and the preform has been'conrerted to the container 21.
In certain embodiments, pressure is maintained with-
. _in the container produced for some time so that reliable-
contact with the shaping surfaces of the blowmould is _
. 25 achieved. The,shepiug surfaces of the blowmould are
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" In certain enbodi nents, pressure is maintained with- in the container-
produced for sone tine so that.reliable contact with the shaping sur faces

=Dl owmoul d i's - 25 achi eved. The ‘shapi ng surfaces .of the . -
J are to then at a.tenperature in-the range between 110[err] and
) preferably bet ween 130[err] and 150[err], and as a result

pOSSIi" stresses in the material are rel eased through the:contact and at,
the sanme tine'a 5 certain amount of tWermal crystallisation takes placeﬁf
in the material_. Th|s mechani cal | y stabi'lises the sha e o 4 he contai ner,

-\?\./:‘]Id LhehcoEt aithen & & RRIRaRAems Iy’i-l'lﬁ)e IR FAMEUPI? ][ature ﬁt
10 )
e e B A R T efél%"@fr%ﬁom o
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In certain ap the . E
preform and h?nég'eﬁi)%eq]he c&%gﬁ ase por |on oég #1 céo?h{‘al nfedrl Oi e. of the-
material ghi chartdil eufiit iGE ﬂliﬁ%ﬁ%’ tdld S ﬂé@é& |

bet ween the shapi ng surface 16 of t he na rel 15 and .20 the central nbufd

portion 17 of srhesHensm taaritaion cﬁhiél@né&hwﬁudnﬁlstabﬂiueeelm a

-_contalner whose central -
' shape of the container, and the container can sub-

sequently be heated up to the temperature at whlch the
_ heat-stabllisation took place without maaor change of -
10 shape. . |
- | 'When'fhe'heat-stabilisation'of the-oonteinef is
_oompleted, the mould halves 10a and 10b are opened
and the base portlon 11 is moved to its lower position.
The container is then removed from the blowmould. |
'..15 ' In certain applications, there'occuns=cooling
of the material of the preform and hende of the central
base portion of the container, i.e. of the material'whioh'
in this case is reshaped, and/or reducedﬂin.thickness,.f
_ between the Shaping surface-16_of the mandre1'15 and
,éoi,the central mould portion 17 of the base portion of the
blowmould 11. This gives a container whosehCentfal
base portion oonsiets'of'emorphous matérial. In other
appiioations,hthe material is heeted_as_just described
in_connectionhwith the heat-stebilisetidn of the con-

25 . tainer, with the shaping surface 16 of the mandrel 15



base portlon consi'sts of anDrphous material. In other appllcatlons t he
ftrat erizal, is heated as just described in connectlon with the .

_heat stablllsatlon of the con-- 25 tainer, with the shaping surface
the nandrgL\lS . 11 - having a tenperature ‘wi t hin the range at whi
-anor phous materi al mﬁfl crystallise, preferably, a- tenperature bet wee
130[err] and 160[err]. 'In this way, the gep#rgl base portion of the
cohtainer is converted 5 to a thernmo-crystallised, opaque, dlnen5|onally
: |l e area of material. The |nvent|on has been descrlbed above in
connection with a bl pyweud e dH0SEa DASE POER1ONER & AV IatMé\wo{e 10

direction of the bl owmul d durijn e ver si.on of t° forn1to a -
container. HowevedMOIRNoYS ﬂ?%?ﬁh?f\f‘éﬂeﬂb%r ‘ﬁ‘f?ﬁe]rﬁse’t P oftidn 11 is

fixed or is held.itefmpsistane anetden grscp‘iﬁ ngn die)d ate 13 mgmm-rww;h the
mandrel 15 are moved, i, e, P48l dgeELIOM Pled D IR Dl oATO &, dird gk he

conversion of the prefor alner ccord i'ng € | nven
crystall- inity intehe Heetmgpornyoiebbissdy mapantde,r dalfmensmnqlzly s_Lt)w}alte)

30@6 and-in the<uggégrg¥ *gg@&gghof t he order -of about

Tﬁeé ihvention hasﬁbeen described above in connection
with & blowmould whose base portion travels ih'the'aXial
_iO direction of the blowmould during the converszon of the
_ preform to a container However, in an alternatlve embo-
'diment, the base portion 11 is flxed or is held in
~p051tlon and the grlpplng dev1ce 13 together with
the mandrel 15 are moved in the axial direction of the
'lslhlowmould durrng the conversron of the preform.
A contalner accordlng to the ‘invention has a crystall-
1n1ty in the neck portlon 25 of the order of"

ifsaniibig aditsbinstee i i

i
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- A
10%to 40% In the enbodi ment where the central shapi ng portion 17 keeps
~the central base portion 24 at a terrperature whi ch does not cause N

‘ ||l ycondi tioned crystallisation, or causes this. 5. crystall i sati on ?-'
o'a slight extent (such a tenpe gture being, for PET, 'bel ow about -
, an anorphous central base portion 24 having a crystal linity of less
tthan 10% preferably less than 5% is obtained. 1n the case where the +.

| .tcgnt re(ralat ngpim I%an?ﬂ{ihg%ﬁe]?g?mmﬁi %uﬁlzabgltm §Fdert 64 labsgd | on
u u st
i gnm onal | yP%(FPeﬁgo RS 38?69"798?“ 'éneé'ﬁ ﬁﬁ/ 1'é'la?a"l" aﬂi@g %Q‘”E“"
cryst Sl | i ni tyl7 keeps cthe céntabblhasécw;rtlm @at gt ;aedempeﬁamﬁeawhmndhésl ons
whether ot nafeRgaltl cheRRALY qiha) Bforel el shbfont by il BT N9 3’Est

ment i onell, byceyssahbisation pelv g/ arskigbt gxtent (guchvi tempegatunee

~crystal i ni typeig {oforo PET il B taBeuneseqy, 0 Rl NGB certhf Bate the

t heori es: di scl os e, publica r-o ar Cheme
176, 2459- 2468° 9'75%h “N’ ﬂo?fyéﬁﬂﬁg f)gr QFNE“ISOED%EB%H (gf"@BH ai ner of
't her nopl ast i clesst €haml5%3asi sdebtaiinedd Har thencase wﬂewrthbeutnamil chapingd in our.

copendi ng appﬁémkg%&%ﬁﬁ{ﬁ% Maf ?fq:hguérggt?tﬂ%a{?'fﬁé %klgpceg-gt

~dpplication con AR E al
havi ng al®ody(ghauti HROCafara8ET hoat Frystatiiged, rmnuq)oﬂirmsim i ng an

~orifice, whergkttemely stable central area of material having a crystanimty

in excess of about 10%, is obtained. Similar conditions
' regardmg crysta'llimty apply to the rim 22' 'of the oriﬁce
‘depending on whether it has been cooled or heated to the
15 temperature regions just mentmned by the mandre1 15 and/or the
. gripping device 13. - |

The crystaﬂinity'va'lu'es stated ih the present application reiate'
. -to the theories disclosed in the pubﬁcatwn "D'le Makromolekmare
20  Chemie" 176, 2459- 2465 (1975). '

A method and'aﬁparatus for moulding a container of thermoplastic
material as described herein are described and claimed in our
‘copending application No. 8327132 divided out of the present

25 application. ' '



5 the neck portlon and t he body portion consi st of “material having-an -

saxiy aI ori-entati on dbtai ned by a nonoaxial stretching of the materi aI '

aXI\él'l/ orientation of the material -of said body - portion and of ¢

SDf 'sai d neck portlon bei ng substantlally tt@: sane,
e

acWher ei n the ma' erlal

of said body- 10 portlon al so has a.tran rse orientati ent of
“and Superi rrposed on said axial orientation, said tra ﬁm L
bei ng. obt ai ned. by gmng\Iersel y stretchi ng the axi al » e er’i aI of

the’ body portion WISt preventing any * ' substant i-al- axi al

stretching of ‘the material of the body . and neck 15 . portlons 2. A

eﬁnt EI ner . as clhal ned l‘\ncont@hﬁndﬁ of M%ﬂilfastmmtéﬁéﬁigl Havihe a{r%@’ 'pattton i
fhickness in the r i ckness . in the ‘ne ortion
ts approxi mately eﬁg’éfg (prhgn,r 5?45 B{ﬁi Rarbign defiging an grifice, whereidr i on
~ fo the radiusSof tthe-pesk ppotionoand therbodpl portion congist afiglaterial thgXl S
~of the contai ner. ah a xﬁ‘F‘BPt@dt’dﬁorﬁﬁpor aEB% la"mdro@kid! Qf‘et%plil?g"

gentral area of the base portlon an rea surroun |ce 25

df the contai ner mrﬁ sofhe pxi ab.orientazion 9f thepatenial onfrréﬂtbd bnéYI y |
‘Stable material or aﬁimnﬂhw&héfﬁﬁa%érﬁl of said neck por't:'ion1 beiflg Cont ai ner as

| ai ned i n an re wherein the orie mat, e I t he neck .
go?t i on has aychsﬁ'&st‘?'%‘f’yﬁ(/\nr&'ﬁlﬁ"‘g@) and pherein; B?teé‘ﬂé{n‘%l&‘/fdt 8990, . and -

“the oriented ¥ht e(r)porltiom albe Hasdy mn5vmetm§entwmtﬁidbpendentvuﬂ Ahd t(he :
ange :;Lmabﬁ;; égéntposﬁ% 85, SR, Bt BB o Y SARL eEMWER R ot o Tl
R . or'lentation being obtatned by transversely stretching the axially :
I oriented mater'ial ‘of the body portton whilst preventing any
—_— substant'i a'l axtal stretching of the materia'l of the body and neck
15 portions. -

. 2. A container as c‘latmed in Claim 1 wheretn the ratio of the
SE -materia‘l th'lckness in the body portion to the material thickness
2 . in the neck portion is approxtmate‘ly equal to the ratio of the
o 20 " radius of the neck portion to the radius of the body portion in

' 'any p'lane at r1ght ang‘les to the axis of the container

3. A conta’iner as c'Ieimed in C'Ia_im 1 'or"' 2, wherein a oentra]
area of the base portion and/or an area surrounding the orifice
25 of the container conS'tst of thermo-crystal'hsed opaque. .
o dimenstonaﬂy stable material or of amorphous material.

A TR R T PN AL LTI

4, A'containeh as clafmed in any preceding claim,_wherein the
S oriented material in the neck portion has a cnystalltnity within
30 _the range of about 10% to 30%, and the oriented material in the
S body portion has a cnystal]inity within the range of about 10% to
40%, whereby of the total crystallinity about 13% as a maximum,
has been obtained by heat treatment, and wherein the material in



.a central area-of the base portion either has i in excess “of
.about '10% or consists mainly of anor phous materl aI having a crystallinity

than 10% .5 5. A contai ner as clai m“u‘wner ei-n the.
“material in the neck portlon] as a cry m‘m m\ t he range

10%to 25% and the oriented rateri al e lbod'y p“ortlon has a

dg na% psﬁ%eyur théibdse QJ eiéfehxw' gtsﬁrmgai te,

. orientation is eduivalent stretching _of
"abofit 3% ot:d, eé&ﬂ?%@ra@%t 39k Pnt capsisds Swigly aft amqr@hw% méﬁﬁm\iél ent to a
transver? }St hg’mllgl ag;rgfstﬂ]rmxtymm Tdssabwunt wzfol d. 15-7. - A container as.

B T
) Bt

| nity:within-the range of about 10%to 35% . A contai ner\ .

cl ai mad T any preceding claimfornmed as a jar-or a bottle. 8. A container

substantlally as hereinbefore described with 20 ° ref erence.to and as
i1 lustrabed i#. tHecan:tadnparaysl otaisedvimghaim 4, wherein the oriented

material in the neck portion has a crysta'l]inity within the range
of about 10% to 25% and the oriented material in the body
_portion_ _has a crys_tallinity withi n_the ra_nge of about 10% _to 35%.

10 6. A container as c1a1med in any preceding claim, made of

' po1yethy1ene terephthalate, wherein said axial orientation is
equivalent to a monoaxial stretching of about ‘3-fold, and wherein '

" said transverse orientation is -equivalent to a transverse

_ | stretching of a max1mum of about 3-fold. |

' 7. A container as ciaimed in any preceding ciaim formed as a jar

“or a bott]e._ . : : :

8. A container substantiaily as hereinbefore described with
20" reference to and as illustrated in the accompanying drawings.




