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In the field of narrow- and broad-mouthed hollow: plast1c contamers, for example,
b1ax1ally drawn blow bottle of the vinylidene chloride resin type molded according to: the
.+ method disclosed in Japanese Patent Publication No. 8583/63 was widely used as-a ketchup
. bottle because it has an excellent gas barrier property. However, because of generation of -
20 poisonous gases on burnmg, or migration of the monomer or additive into the contents of the 20
: ‘bottle; bottles of this type are hardly used at thé present. Biaxially drawn blow bottles of
polypropylene formed according to the principle, method and apparatus disclosed in Japan-
o © . ese Patent Publication No. 16245763, Japanese Patent or Application Laid-Open Specifica-
T .. tion No. 3492/71, have excellent transparency, rigidity and mecharical strength, and they
P 25  are widely used as bottles for shamfpoo or the like instead of polyvinyl chloride bottles in'U. S. 25
A. and as bottles for medicines, for example; Ringer’s solution, instead- of glass bottles in
Japan. Further, broad-mouthed polypropylene cups prepared by solid-phase pressure form-
:!,. . - ingat arelatively low temperature according to the method disclosed in Kunststoffe Bd..65,
.1975, H. 10, page 666 have riow been attractingattention as substitutes for polyvinyl ¢hloride
30 cups. Further. biaxially drawn blow bottles of olyethylene terephthalate disclosed in the 30
specification of U. S. Patent No. 3,733,309 have been test-marketed as bottles for carbonated
drinks and now attract attention in the-art. =~ i
In case of the above-mentioned biaxially drawn blow bottles of the vmyhdene chlonde
- - resin type. when a contained liquid, semi-liquid or pasty. food has contact with the inner wall 7
35 or the bottom, a problem of migration of the monomer or the like rises, and they-cannot be 35
‘regarded as practical semi-rigid containers. Biaxially drawn blow bottles of polypropylene :
- and polypropylene cups prepared by solid phase pressure forming have an inférior gas barrier
.+ . property, and they cannot be used to contain foods of which the preservability is sensitive to
3 ’ oxygen permeating through the container wall. Although biaxially drawn blow bottles of =~
; 40 -polyethylene terephthalaté have a relatively: h1gh gas barrier property and exeellent rigidity 40
and transparency, when they are allowed to stand in an atmosphere maintained ati60 to 70°C.
for 3 to 5 minutes. they show such thermal shrmkage as an empty volume shrinkage of 1 to:3
. %. a total height shrinkage of 0.4 to 0.8% and’a barrel diameter shrinkage of 0.7 to 1.2%.
Further, when they are allowed to stand in an atmosphere maintained at 80°C. for 1 minute, .
45 ',they are deformed to such an extent that they cannot be practlcally used Accordmgly, these 45




25 are wdely used as bottles for shanpoo or the like instead of polyvinyl
chloride bottles in U S. 25 A and as bottles for nedicines, for exanple,
Ri_nger's solution, instead of glass bottles in Japan. Further.
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pressure-f cnxyged—banmet thermoplastid rqshe(éézhalvme AR gKygdngetmeability lavek tibn S'Qk yO‘I”ow 10
cc-cm/ em”-sec:cmHg as:measured at 37°C., and at least one of the remaining layers’is an .
orientedlayerofia thermoplastic resin (B) other than the oxygen-barrier thermoplastlc resin, :

40 . said two resins being selected so. that the requlrement represented by. the formula - 40 S
.. ) Te-To|<£.35C. . . (1) ' . e
* wherein T stands for the: meltmg or softenmg point (°C. ) of said oxygen-barrler thermop- ~ . ¥
lastic Ees)m (A) and To stands for, the .melting or softening point C) of said thermoplastlc
resin (B
45 issatisfied; and wherein at least one of the two dimensional ofientation coefficients (¢andm) 45 -
- ofatleast one layer composed of said: oriented thermoplast1c résin (B) ina smallest-thlckness .
portion of the container is at least 0,05.. .. .
In a preferred embodiment of the present 1nventi'on, there is prov1ded a contamer which
. comprisesatleast one layer mterposed between said oxygen-barrier thermoplastlc resinlayer
50 and'said oriénted thermoplastic resin layer and composed of a resin (C) which is adhesiveto 50
-"  both of said resins. wherein said, three resins are. selected so that the requ1rements rep-
resented by the formulae T L o .
< To'§'35°C. IS TR ) | o
55 ] 9Q°C >TO TC> 2°C 13_ P (2) A . e e ; . . A 55
b -wherein Te.and To are as- herembefore defmed and Te stands for the meltmg or softemng ;
.pomt (°C.)-of said adhesive resin. (C),.
are satisfied: -and.wherein the layer of sald adheswe resm (C) is substantlally non—orlented
: - This invention ‘will now be descnbed in detanl _- _ , - _ _
60 Resin -Components -, .- 5 L 60
-~ In the container of this mventlon ‘in order to attam the foregomg objects it 1s 1mportant '
that a gas-barrier resin (A) having an OXygen permeability lower than 5.5. x 10 ~'%sec.cmHg
as measured at 37°C. and a thermoplastic resin (B) other than the gas-barrier resin should be
selected and combined as the layer-constituting resin so:that the difference (At = | Ta-To| )
65 between the melting or softening point (Ts) of the gas-barner resin (A) and the melting or 65



tenperature. Drawn nulti-layer containers are proposed in, for exanple, the
specification of U S. Patent No. 3,733,309 and Japanese Patent Application
Lai d- Open Specification No. 32164/ 73, but_these known drawn nultl-layer
containers are still insufficient from the 15 practrcat=vt

respect. to the interlanminar strength between each pair of adjacent 15

| ayers, selectlon of constituent resin |layers, selection of constituent :
resin IaM/rs and sel ection of nolding conditions such as t he nol.di ng <§%;
tenperature fnd draw ratio. In addition, use of an unsaturated carboxylic
aci d- gr af t ed™ T heTr moptastie—+esin-as an d&ﬁé e |nprOV|ng the |nter--

2402 N

| am nar peel strength has been proposed in, for.” exanptre—3ap

Application 20 ?lﬂgdeamwefth&ﬁgﬂgggc 73 4 76, but in this proposal,
no sufficient r anwI}’uch ation, ttlemelﬂﬁ)g poie iR ,ég §’§l ﬁgfmo déﬁfeﬁ!@lmﬂ Cion s,

conditi ons SUChde3&ibed G pnba@fe a‘vmllinead’idendit léﬁ:g,[y Hery tagasition
adhesi veness.3 Wsic(ﬁ@weﬂiilmua d 6 By “tfétemlbr&emmhm Aﬂl ’;‘s
bl ow- mol ded bot‘%efeé@mm adeoading okl et oS SHcte wliglroli ity Vo,

pressure-forne the mlagnbmghﬁdrésb Sptegﬁgasas Such-
as oxygen and V\Ithi‘rlfhe wné%‘éﬁl io ?P&ﬁsmamenho? © I’Iléc'dﬂlhle '%Wﬁﬁ?‘@ﬁty 25 .

o
t

strength and0 otsmend &isitidh pél ° ?ﬁe“tnglwmﬁemg‘ardy té €heSBL

strictfty the c Hﬁofree&gponhayaag&sua . *quét?ﬁrg&?g:\égllmy fo
mol di ng terrperQ, T é“fﬁ ss@?‘%!ﬁ"loéfhy&csaprh% Jﬁl ulta ﬁiltenm ‘@Ffﬁrcamnml ded
cont ai ner |s P ditferen a4l tek ff{hel"“a rspe;f;tfncuohxmeee ffga" "easgy
oxygen- bar r %r D ¢48rS6ppb BNt D @sZ&eserffﬂ e[\fln Sltmyﬁapdseﬁchaﬁhn&héd% &yﬁ p

t her nop- 30 g E“"'Faé»sm?it-mrh&bldM&iﬂmb &icQ wpéar rier therni opl ast IC 15
resin prefer. ab ﬂanwo‘ﬁ' i?;fﬁg i€ Wdidzmegasofhxhxﬁmeret é%%ﬁ}ff %To Rpete o sai d
two resin.la eo:ss;del dhai@$ G50l n’iﬁéﬁlﬁéﬂmeﬁﬂc r¢mtwdpamam g Ehgth, it
is very i ?ﬂqﬂm Q;lehecrtntéhhef " ° %‘I§$ @nfé @f tlhset reﬂnsS\I% :BA
relation is es Ane§H gbet:lfneanmebt Un . tber(ﬁ@td:rhe .regins
and to perforra fnﬁiﬁ‘a Y es Dh@mbdab smpoaxf da ero?et 653’5 In
accor dance. wi chthtarvémyl;Hses@fraIlo h asv o lp%ﬂtm edaéfnﬁhué ,f'

cont ai ner Havi ;‘?%ataethﬂhterwdyayafat 1 . me‘f ?Featewaaﬁpmpmat ayer of
t he cont ai ner nl,e‘ﬁ,o(ﬁ rgﬂns e@)ﬂybgmg T atlidnl xeﬁustzﬁl% thylene-minglA) 25
havi ng an oxygmﬂaxmemm | (f‘ﬁi\%f &t tBe &fforerftial th mﬁpanSI g tmﬁe(%gg cnHg
as rreasureg ﬂer=r}641an+d6&t t3p e"5f the renmmining |ayers s

oriented | ?/

fﬂf@lstmd:tufg@S ntofaiBy t he Loxygen barrier

t her nopl ast | ccd necomﬁ'ﬁf emplﬁ&mg&smméﬁﬁg}ge 1&sh Q%ogalnt Ef ( grffggfuw%en 30

requi r enent reprlﬁrselsdi Beédn f&)ﬂxdiﬂl‘?m LT g Jinipa)

wher ei n TE, ? 88 paint vadies deehdingeh 15 Lis ﬁ'@ Biﬁgﬁﬁ%{ tﬂgQ)Plemm]iz)amﬁi‘ty hgi
e mi

oxygen- barrl OGE;E S?UP WFmemiugpb SetOlﬁeyfmlofl ng or
sof t eni ng poi mén Iﬁ' (E’ aepamem&ing

Ak ha“ VAS addanddh¢ ed5 and
wherein at | Bcndmg@noﬁe ; ﬂé?g §Iflg ?’rflp Ym%‘rbﬂatis ma rr(éﬁ ,ﬁ‘éﬁ S (t and
m 45 & 44 letermined accordmg to the d1fferent1al thermala

g points of these n e pol
40. Table 1 glven herelnafter ) HalYSls method or the llkeygre%s g’l?:::rsx ?:

. g 40

o Table 1 o
Meltmg Pomts of Polyamide Resms

&1

4‘_5 Resin .
Melting Point (Tm), °c. 45

Polyamides of Ring opening Polymerization Type
w-Aminocaproic acid polymer (nylon 6)

50  »-Aminohe o .

_ ptanoic acid pol .
w-Aminocaprylic acid po[l]yrgg;e(zgf?grllog)n ' %g; %
w-Aminopelargonic acid polymer (nylon 9) 20
© Qmmodecanoxc acid polymer (nylfon 10) T

55 w-Aminoundecanoic acid polymer (nylon 11 ' P

w-Aminododecanoic acid polymer gnylon 123 {85
w-Aminotridecanoic acid polymer (nylon 13) 1o >3
;:ollyzmzdes of Pol condensazzon Type 0

. folynexamethylene adipamide (6.6-

60 go:yhexamethylene azelamide ((6 9-:)%2?)) o ftr
Polylllmxamethylene sebacamide (6.10-n ylon) | 55 60
Po]y examethylene dodecamide (6.12- -nylon) | 23

olyhexamethylene tridecamide (6. 13-nylon) 504

204

Polydecamethylene adj
pamide (10.6-ny]
65 Polydecamethylene sebacamlde(( 10, ll(,]-n(;rl;()m) 33

213 . 65



of at |east one |ayer conposed of saidoriented thernoplastic resin (B) in a
smal | est -t hi ckness portion of. the container is at least 0.05.. . In a
preferred enbodi nent of the present invention, there is provided a

cont ai ner which conprises-at . |least one layer inter posed between said
oxygen-barrier thernoplastic resin.layer 50 and said oriented

t hernopl astic resin | ayer and conposed of a resin (C) VI:hI chis adheswe to
50 bs h of said resins wherein said three. resins are 'selected so that
t_hq-urrerrents rep- resented by. th%%)rrrul ae: TB - To [err] A,
(1 A 4. 55 J[err] >To - Tc >P8 (2) . -4 -
55 wherein [err] and To are :as herei nbefore defi ned and Tc stands for the
melting or 59 nt ([err]) of ‘said adhesive resin (0. .. are

sati sfi ed, %egarm?r'%%hb@etm & (10f12%7ok) -adhesi ve resin (‘Q). ISw

subst ant i aI I lydoc;m@thybm wriflecaiides(10,h$-eylon on vvr I I now be descrl Ilerd i n«eIet ail.
60 ReSI n ’ ng igethylene adipamide (12 6:nylon) .

P 210
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oxygen per ne&ibythdetcynétmetnd*mrrm& 3,13-nylen) | . sec. enHg as measun@d at ferr]s
and a thefonm}laﬂtof(:‘opdﬁmen Tygy) - ot her "t han 't he- gas ‘barrier resin:shoul Obe
sel ect ed ‘ande,6-diylondcd- I*Mont(h!poly 81 - consti t.uti ng" résin’so that the &

di fference (A16,6:ny°er¢? e °§ een the nelting. or. softenr ng%?r nt (TB) of
the gas-bairi§ :}y i E&%)of Gl rreltlng or 65 3.

1, 583, 0591 66—nylon content of 40 mole %~ . . ' 3" sof teni ng pqult (Tg)é

t he 't her nopl aémrwlmeontmt(OB)’:O n@le[%rr] or Iess preferabl y [errRlor le

t hi s..specifi cgtﬁrrﬂ tr?élg({"ﬁgie int is.defined as the.thef nég%nam c
primary trang E% ncl;%oly ch the crystal phase of a Crys Ii ne or
sem - cry ras- described in ™Crystall ihgati on2 f

Pol yrrers W|6t6tr@mnbynthm®fmmel%ern and: publ i.shed by 5 " McG1le3v Hi I'1“ Book
Conpany in 19 *ny ¢optpnt %the nel ti'ng :poi.nt, .can- easrlyl 5

det er mi ned. ac@rHIREORE O f%r ential “ther mal- anal ysis metH I the
specific eat 661'- rm%,a&woelwmwe sget hod, 't he polari zi ng ni crogespe mekhod,
the X-ray. dr,{,;,g,apglp,ggtmghdgret hod -or- the infrar ed absor ptl on .spect rum et hod.
.. Further, i §iNyIoh-8,650@8H BlekRti on, -t he' softenr ng point corresponds to the’

t her rmdynam C 6 6bhylonasigingl aitign bf @msi ti on point, i.e. the gI ass-geansi tion
poi.nt., -@tsgrhi Gle-nyk Gllllylneratm@f %@mske%tl al-ly,. . 10 softened, "This &bt eni Ry

poi_nt is descprgdlﬁjo’“?nﬂ“’“ ‘%%fgéﬁ#‘g %Phy5| cs of .Polyners" . corrplzﬁgd

6.6-nylon mixing ratlo of80mole % . .. o o250
6 6-nylon m1x1ng ratio of 100.mole % - - L 1265

ole,

35 As pomted out herembefore, in resms havmg a barner property toagas such as oxygeh, fori_'-- 33
' .example ethylene-vinyl alcohol copolymers and nylon resins, the melting or softening point '
- varies depending on the content of a polar group such as a hydroxyl or amlde group or the
' - ..chemical composition. - - _
40 Data of the oxygen permeability ( PO, cc-cm/cm?-séc: cmHg) as determmed at 37°C in 49.
the absolute dry state of ethylene-vinyl alcohol copolymers and’ polyam1des excellent in the
barrier property to gases such as oxygen are shown in Table 2 given hereinafter. ' e




by Japanese Associ ation of Physics and published by Asakura Shoten in 1963
and 'can easily be. determ ned by the specific heat- or specific
vol une-tenperature curve nmethod, the differential thernal analysis nethod

or the industrial test nethods such as net hods: of ASTM 15 D 648-56, ASTM D ~
1525- 58T and ASTM D 569- 48. ' 15 In
general , nelt-extrudabl e thernoplastlc resins having a good gas-barrier
property to gases such as oxygen and carbon di oxi de-gas, for exanple, '
et hyl ege- vi nyl al cohol copolyners and .n ; resins, .contain polar group
such as hédroxvl groups and ani de” oroﬁﬁé @% the mai-n_or_side chains of5s-
polymers. The- neltlng or softening pointsiof these resins vary broadly 20
dependi ng on-the content:.of - pol ar groups, 4he .chenical . conp05|t|on and '

ot her factors. 20 As: descri.bed in.the speC|f|cat|on of.U: S.:.Patents No.
3, 183, 203 arid No 3419, GSZnyMHW@h@WWle@d&BmIRempoI yrrers can be '

obt ai ned by saponl fying a copol. ymer of “et hy ogbl n of t

maj ority of. 6t hyl eReirand the ninority of . ot [éjf proper

with a vinyl ester of a | ower fatty acid-such- as vnn forrrate vi-nyl
acetafe or i nyl pEtquf'@'eré‘UchQCOIa@mvm al I'y" an fet:hyl ene ‘vinyl acetate

copol yner. . It has @iﬁﬁ'&lo&ﬁ%ﬁtcﬁt*&%&&e%t hyl epg: = Vi nyl." 25 al cohol” copal ?(ger
resins, the foIIovvv tantl Iy establlshed betvveen T

n
neltlhg poi nt- (=T 3‘93{°?q‘°ﬁ°°“‘°“qai’ac'&° ing- t the di-fferential thermal
anal ysi s method or ’t‘ﬂé@@k‘"@“ﬁ'ﬁd%"d&"%le ‘cohbent 7( %) of ethylene: Tm =
1.64X + 685 - . Vinyl glgghob@titent offfmali B Tm s8@hds for t.he nelti ng-poi ny
an et hyl ené=vi nyl %hﬂ@hﬂiol@ﬂpﬂloymmld’mw ng @6 30 et. hyI éne content of 6 to
80 mol e %and X-sta 3’ for the vinyl -al cohol. content(rrol e °/c)| nt he .copol yner.
It has al so'been f AB4ehat i n ‘Casee ‘of nylofis of the ring opening: : _
pol yneri zaji on typ@N,qu}e mel ti ng point’ vari esg dependi ng on; 'the kind, ogothe _
am no aci NDROMET g 15h-CaSE" -of..nyl.ons. of .35, 5 tthe pol. ycondensatlon type t he
mel ting poift- varIF1 glepends on the kind of SEhe -aci-d-and the '36.am ne, in
case of nylons of ne. copol ymer . type the’ el ing p0| nt “vari.es: -dependi ng on
t he nononels conpos zflﬂﬂ‘i‘ and that in case 3nyI on pol yner bl ends theys
mel ti ng point varlééN!defpendl ng on the pol yr&# bl ending ratio. Melting
poi nts of these nyéWiNlenpe pol yners as det endr ned according to the
differential thernmeMmal ysis nethod or thepgii ke are as shown in 40 Table
| given hgoel nafte Ps T 3040
40 Table | | ti ngfdé%%%&?gg % °§;‘2§}m de Re5|1nos 45 ReSI n:.oF
Mel ting Poi nt (Trr)6N}g;m_6é,§,10ng},ﬁ(,@mldes “of Rlﬂg Openl ng. PoI ymsrl zat i on. Type
[err]-Am nocapr of C(6a¢lb1dcoﬁﬁhty=fmrmo(el%)| on 6)- . _ e .
223 N :_ 35 S _— v ] ::.-. T - 35

In thls mventlon, use: of a thermoplastlc resin havmg an. oxygen permeablhty ( PO; ) lower
than 4.5 x 10~ 2 c¢-cm/cm?-sec-cmHg as determined at 37°C..is preferred, and an -ethylene-
~ vinyl alcohol copolymer, especially a saponified ethylene-vinyl acetate:copolymer having an
40' : ethylene content of 25 to 65 mole % and a degree of saponification.of at least 99 mole %, is' * 40
% ~'most preferred. Of:course;:nylon resins can also be used conveniently. These oxygen-barrier
thermoplastic resins should, of course, have a molecular weight sufficient to form a film.
In this.invention, in: ‘order to obtain a container comprising an. oxygen-bamer resin layer
_ * (A)andan oriented resin layer (B), in which the layer of resin (B) is effectively oriented and
L ' 45 the adhesiveness between the two resin layersand the transparency as a whole are-excellent,-: 45
' the two resins should be ‘selected so that their meltmg or softemng pomts satlsfy the
requirement represented by the above formula (1)..
“In-general, when a parison or shieet having a multt-layer structure. 1s subjected to draw
moldmg orsolid phase pressure forming, the interlaminar peel strength between two layers is
50 --drastically reduced. It is -believed that the reason for reduction of the interlaminar peel; 50
- strengthis that the respective layers show different responses:to deformation caused from the
outside and a force given from the outside, namely they differ from each other in viscoelastic
~:characteristics. unless the Iayer—constltutmg resins-are thermoplastic resins havmg quite the
- - sarfie-chemical and physical properties and therefore, different stresses.or strains are caused
55+ iniinterfaces between every two adjacent layers, resulting in reduction of the adhesive force.: 55
- This undesirable phenomenon-is-ofteii observed ‘also in.the. case where an, unsaturated
_ carboxylic acid-modified thermoplastic resinis used as an adhesive layer between a layer of a
" versatile resin such as polyolefm and aJayer of a hlgh gas—barner resin such as'mentioned
“-above. - '
o 60 We found that when a parison or sheet havmg a multn-]ayer structure is molded mto a. 60
container. in order to enhance the transparence and interlaminar peel strength, itis important
- that a high oxygen-barrier resim (A) such as mentioned above and .a resin (B):such as
. mentioned above should be selected so that the difference (At ) between the melting or
softening point ( Ts ) of the high oxygen-barrier resin (A) and the melting or softening (To )
65 of the resin (B) is not larger than 35°C., and that at least one of the two- dlmensmnala 65



50 w Am nohept anoic acid polynmer (nylon 7)

233 50 [err]-Am nocaprylic acid polymer (nylon 8)
200 Jerr]-Am nopel argonic acid polyner (nylon 9)

210 o- Am nodecanoi ¢ aci d pol ymer (nylon 10)

188 [err] Ani noundecanoi ¢ - aci d pol ymer (nylon 11)-
185 [err] - Ami nododecanoic acid polymer (nylon ' 12) °

180 55 [err]-Aninotridecanoic acid polymer (nylon 13) . °
180 yam des of Pol ycondensat i on Ty % PoI yhexamet hyl.ene adi pam de

(6. 6- nyI ‘) : 1,583,0 265 60__Pol yhexanet hyl ene 6
azel am de (6.9-nylon) - - 185 60
Pol yhexamet hyk&ngios ehatadI€ e Gha E‘tyitqg%)st one laye

Pol yhexanet hgﬁaﬂea-tldﬂﬁ&ﬁaﬁitﬁg of ﬂneﬁ)almjdldhﬂ contame1¥ shgrfldhge(gtwiggg (; %s;n (B) in 2
Pol yhexanet h |I\@1@snep1f1di§mma§éo yhg the@whianl thiipelting or softening pomt(TB)of the high~

Pol ydeca g E%-t h%mﬂ%nﬁ tenrng point ( To ) of the resin (B) by more;
nd r‘c me din ing the above-mentioned degree of orien- 3~ 5
SEB Pol ydec afﬁﬁg %thé High B! &1 pl@éy(ﬂiglten state and because ‘of extreme

: 65thicknéks unevenness of the hlgh barner resin layer caused in respodise®8 the erature
4 TABLE Cont dmw:;mf za dre@émz sep élef {n.eztt bn%pc)x:hcauselg by,
cooling stage after the mo
195 Pol ydﬁf:a W ‘?flﬁ ﬁt jﬁt&lﬁgg‘ eila ﬁ?fit é rrentedgresu% (B):are drastica 010
Pol ydodec ame ee@ rﬁor@ eP, 3 W abwhed relting or softening point ( Ts') of the hig 5

Pol ydodecanebmiézeem(s&e idien &_ﬁl,elhﬁg brwn jng point ( To).of the resin (B) by mote190

Pol ydodecarnethay pEfe vadsa g.gyr ) ve~ment10ned degree of orientation, thg g5
Pol ytride Wéﬁ@i éisérﬁ ?aglﬁ& Satri ﬂﬁ‘
- .1 .gar¥

jﬂ;ld state and a high stress is generated 1 7
Pol ytri deca drmereaﬁdn L6MaRs i '

d-the ‘adj acent oth Esm layer, to-
Copol yner Ty pea;ﬁaﬁnN;drmtheﬁ fm@n gmspecr@}yom oromsthat the hlgh oxygen-barner resin.

‘thefir ROSADll -

10 B, 6- ny| teg so that the difference ( At ) between the meltingor oo
: - s of oxygen-barner resin (A) and the melting or softemng p%é
6, 6- nyl OnzdSO es B ger than 35°C. f
6, 6- nyl on COﬂt&ﬂﬂheQ ermbp 1m ees% (B), any of known thermoplastic resins capable of beth@2 15

6, 6- nyl on comrmtﬁd hyfdrals@n l@r %an the above-mentioned oxygen-barrier thermoplastlc g_egg
6, 6-nyl'on co fus en jon, so-far as the above-mentioned requirermerits are satrsgicb
y 3 r@lmgl g‘ e / f olefins represented by the followmg formula :
0 .

6, 6 nyl onzg:o 233 95
CH;—?H A

R . (4) H & ;", . =
730 wherein R stands for hydrogen atom or an alkyl group. havmg up. to 4 carbon atoms, .. 30

_such as ethylene, propylene, butene-1, pentene-1 and 4-methylpentene-1; copolymers of -
these olefins, copolymers of these olefins with a small amount, generally 0.05 to 10 % by
weight based on the olefin, or another ethylenically - unsaturated ‘monomer such as vinyl

: acetate or an acrylic acid ester, and blends of two oi mdre of ‘the foregoing polymers can be
.35 preferably employed for productlon of multi-layer parisons or sheets to be used in this : 35
o invention, so far as they are crystal-line. In order to obtain a molded container of excellent

- rigidity and mechanical strength by draw molding; it is very important that. homgpolymers or
- copolymers: of olefins-should .be -crystalline.:As the olefin ‘homopolymer or copolymer,
© crystalline polypropylene is: most preferred:in view. of its transparency -and niechanical
© 40- properties. In addition; there. can be mentioned an ethylene—propylene copolymer, high .. 40

- density - polyethylene, - poly-4 methylpentene-1, :-polybutene-1. and. medium density

. polyethylene in-an.order.of importance. As the ethylene-propylene copolymer, a crystalline
:. polymeér comprising 0.5'to-15 mole % of ethylene and 85.t0. 95.5.mole % of propylene is
~ especially valuable. In general, the olefin homopolymer or copolymer to be used should have

45 - a molecular ‘weight sufficient to. form'a film, and it is-preferred that the melt index ( as-: 45 |

-determinéd: according to the method of ‘ASTM . D-1238 ). of the olefm homopsolymer or
copolymer be 0.0001 to 5, especially 0.01:to 2.5.
= Other instances of the - thermoplast1c resin (B) mclude polycarbonates and thermoplastlc
" acrylicresins. As preferred examples of the polycarbonate, there'can be mentioned polymers

225

212
204
225

L4

5

50 - of Carbonic acid esters:obtained by reaction of bisphenol:and phosgene, and as preferred .- 50 - |

" examples. of the acrylic resin; there can be. mentioned homopolymers and copolymers of
acrylrc ‘a¢id esters'and methacrylic acid esters. - _
-+~ In’ this invention, the oriented resin‘layer may be a layer: of a blend of the thermoplastlc
-+ resin(B)withanother thermoplastrc resin, for example, the above-mentioned. Oxygen-barrier .

"7 55 resin'or-an-adhesive resin described: heremafter, 0 10ng_as the thermoplastic resin:(B) is a. . 55 :

.*main-component. If-this feature -is' adopted, flashes formed at- the step of moldmg of
* --.containersicati- be-used for formation of the:oriented resin layers:: : .

In this invefition; it is preferred. that the oxygen-barrier. thermoplastrc resm (A) and the

thermoplastic resin (B) be selected and combmed SO that the requrrement represented by the

.._-_60_;:-'followmg formula:- . R B " 0

0.61To- 5‘68§Xg061To 262 (5) '
-wherein To'stands for the melting or: softemng pomt (°C ) -of the thermoplastrc resin (B)

_and ‘X stands for: the content ( mole % ) of the vmyl alcohol umts in the. oxygen-bamer o

. - thermoplastic- resin (A) : : o :
T 65 s satlsfled N l‘ S e R ';' . .65



6, 6-nyl on content of 100. nole % 265
6- Nyl on- 6, 6- Nyl on Copol yners 20 6, 6-nyl on content of O nole %
223 20 6,6-nylon content of 20 nmole %

163 6, 6-nyl on content of 40nol e% - . 156

: 6, 6-nylon content of 60 nole % : T 170

6 6-nyl on content of 80 nole _ LT 220 25

6, 6- nyl on content of 100 nole % ' 265 @ o
25 Nyl\aw Polyrrer Bl ends 6- Nyl on-6, 6- Nyl on Bl ends 6, 6 nyI on mxing rati of !

0 % _ 0,383,859 66ny]on m xi ng ratio ef 20

nol e % 21566nylong mxing ratro of 40 nole %

230 30 6, 6- Pr}/tlh% inventio; gat trs P l;”?lat an adhesr C) which is adh

t 1.
248 6, 6- nyl ool vhe B gE@gngerqxfer% E&E sin’layer SA) and t‘llliltis;?n(rol)al:stiz r;ss::l laes;r‘{ZsB()) 250
6, 6-nylon m Xbengtefpehddaae tifech) the tWO a@er@/c(A) and (B 3 poi nt ed

out herei nrlge rg pay klllqugrrtgm \vlgc]gma%:lh piyedo. tbalaboveﬂne tg%p%gx ygert-prder menla‘stilc asé
oxygen, fo EL égi @ boHtsd H%Zl Perplesidns,
the nel ting ogarb%% gthe Irﬁgw lg]y\;ﬁe? dependiPng Ry rt"hoé’gétbcrﬁog’ VIgE ol ar
group such as(-a:- hy roxyl or am de group or the * chem cal conposition. 40
Dat a of ”ﬁ’ oxmen perneabi-lity ( [err] cc cmicnseccnHg) as determ ned at
[err] 0 dehiecdatos exairiple, trom fadctional grbupatohgtéeedaﬂ:oyyliaybrdsakarmsﬂhc aciapaitsy néf s

and poI yani de@ﬂ‘g}%’élaﬁéﬁ terﬁ rFagy ’é'hb ‘l proidesy %ﬁ% g bmm@stet;xygen

are shown in a‘%% &ﬂ‘ej‘f °13’re§‘f(; H"i ties of
Hi gh Gas- Bar rdafonytsdups afie entratlon of 10 to 1400 mrlllmoles per 100 g of r er r]

cc.cnl [ err S&Bmc@ Hy-Bp to 1200 mﬂhm‘ﬁesf’aﬂoﬂgbﬁhapm}qﬁg%ﬁ “&t ém&sm nﬁy&gAl & L
Copol ymer s 1(polyolefins m

oLetir 4 t mﬁngzo onrer splecl:fed from

ura s

7T R L R R iy
th i

60 nole %.,,.0. c];p&lﬁners modrfred wi d’i}dast@h@ﬁhﬁﬁer@aé&cﬂﬁ erefceriQad’H} 0 lic d¢
20 Ty
15 : crotonic acid, fumaric acid, itaconic acid, maleic anhydride, itaconic anhydride, citraconic
anhydride, ethyl acrylate, methyl methacrylate, ethyl maleate, 2- ethylhexyl acrylate,
. -acrylamide, methacrylamrde, coconut fatty acid amide and maleimide. In addition, as the
:adhesive resin, there can be used ethylene-acrylate copolymers, ionomers (such as “Surlyn”
manufactured by Du Pont -“Surlyn” is a Registered Trade Mark), polyalkyléne oxide- )
polyester block copolymers, carboxymethyl cellulose derivatives, and blends of these polym- 25
‘ers with polyolefins.
In order to draw a parlson or sheet having a multr-layer structure under the above- -
mentioned conditions, the melting or softening point of the adhesive resin is limited. =~
.:.More specifically; the melting or softenmg oint ( Tc, °C. ) of the adhesive resin C should
be lower than the melting or softening point ( To, °C. ) of the thermoplastrc resin (B), and in 30
view of the interlaminar peel strength and moldability of a multi-layer parison or sheet to be
:drawn, it is preferred that the requirement represented by the followmg formula
- 90°C. z.To-Tc 2 2°C." ) '
35 wherein To stands for the melting or softening point (°C.) of the thermoplastrc resin (B) - 35
and Tc fstands for the melting or softening point (°C. ) of the adhesive resin (C), ]
be satisfied

25

30

Multi-Layer Structure ' :

. The layer structure of the multi-layer container is preferably decrded accordmg to the use

-and physical properties of the container. For example, when the coritent is a non-aqueous 40
-content, a layer of a chemically inactive resin such as a polyolefin need not be used as the -
.innermost layer, but when the content is a food or drink, it is preferred to use a polyolefin
considered to be safest from the saritary viewpoint as the innermost layer. Layer structures
including an oxygen-barner thermoplastic resin layer ( designated as “ A ”’ ) and an oriented
.thermoplastic resin layer ( deslgnated as “ B ” or “ B’ ”') optionally with an adhesive resin 45

40

' 45 layer ( desrgnated as *“ C.” ), which are. preferably used in this’ 1nvent10n are as follows
50 @) Two-layer Structure C ' Y.
' : . B/A _ L 0 S
- (ii) Three-Layer Structure S
. B/C/A N ) N
"85 B/A/B : (ii-2).. . .55
B/A/B R . (i3) S
- (i) Four-lLayer Structure: = S
.- BB/C/A ST (111-1)
. ' B/C/A/C ' _ (iii-2
60 | B/C/A/B’ : S (i3 60
(iv) Five-Layer. Structure o '
BIC/A/C/B . . FEE T (1v-1)
B/C/A/C/B’- - T . (iv-2)
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Vi nyl al cohol content of 80 nole 96 0.06 Pol yam des - '20

6- Nyl on 4.0

20 8- Nyl on 4.5 11-Nylon _

479 1Z2-NylTon " - S . 5.3 25 © 6,6-Nylon

0.69 . : ' 5 6,10-Nylon

0.8 10, 6- Nyl on _ - - .0.81 30 ° " 6-Nyl on-6, 6-nyl on
c | ymer 1.0 ' : 30 (6-nylgn :
c@nt_ = 10 nol e %- 6- Nyl on- 6, 6-nyl on copol yner 2.0 (6-nyl on \J/
cortent, = 30 nole %9 3 5 - ;583,059 - - 8

3 5 I n=hirsTnventiom T usSe of a thernoplastic resin having an-oxygen
pernmeability ([err]) lower than 4.5 x [err]cc cmicnR seccnHg as deterni ned
at [err] is preferred) IHAeh B ene: “ vinyl, al cohgl.apopol ymer,  especial Iy
a saponi fied ethyl ene-Vigjtyia§/€aat/e: :copal yner -hawi n@2an 40. ethyl ene
content of 25 to 65 9Ql¢. % agdted., r.ee Of wsaponifi.cationvof at” | edgt 99
mole % §s 40 nost _p@f-;%ﬁ&%%fﬁ%mmnyzro“n Tesinggan dlso be used
conveni ently. These oxy@BVCHHEB/Br t her nopl astic res¥® .shoul d, 'of course,
have a nol ecul ar wei ght sufficient to forma film In this invention, i n

order to obtain a container conprisjng an oxygen: bar.i resin:layer. (A
and an o0 i ephmeher desermylEIAIeT < S‘;%ﬁ;‘gﬁﬂ lfgstf‘ﬁé‘g sa@at): é?’%%%‘fﬁv ?)Bsnad?/s{o .

ef fecti vel yYgRTREFENCI g Ao B H kB SuiabRs ardbeid@.e b SOEespiiblly BRI N | ayer's
and the tr3p9pakalRGHaAGickned i lie fiiabeoatatiet beoroypiedly thhexygeacbarissiresit shoul d be
sel ect ed saayeh@). their nelting.or. softening points. satishy 1he requjsdenent
repr esem§ ed.i_lb‘?{'hﬁh;et. ﬁ@?&%‘fﬁ%ﬂ@éﬁxﬁm’? -ﬁe_sﬁlglﬁ errsaPe gel{/?fleé' n' "at%a&rupgtlaa%gro r 1 5)rs heet
havi ng a- mif" §1L rl'qétsgt;_-gl' I'Sisubjected to-‘di dw nol di hg “or solid phase

pressure fqpaing,.the interl am nar’ peel.'strength: bétween two |ayers is 50
drasti c%-l ZgoBieqleeefcbm 1t 1itaS¥b1} eved -t hat the reason. for-reduction of,the
I nter| agdnaro™Maler - 50 . NQeP giad- k@ cbitginE LR AGHE-lay& sbiy/ gHiase roewvedi TT er ent
responses t@?ﬁ‘dﬁ?"?xﬁ?ﬁﬁ%‘?&m& fG@l helag: wt sngeitagtesoriga sogkiveh from t he
i ) - ertion: 3.re _ Lo
ﬁ“%wm%g@gg@%%m&_ A eri st cs.
4 t *

out si de, nam%l:é}shi'iﬁigy ddwhﬁ%decti&ormhﬂéw%%r%ﬁggi :
unl ess t he whisheyreladyely axeayeRt ygnipatenrys thi€ abvdisiom@\d Ngs qui t e
the Sanééhéfml" Eﬂ? o7 éégéd%%ﬁeﬁ%%& ‘l‘léé)éifﬁEb lehst lopd of ﬁlp'_tlﬁd'_)_-ﬂfn_&?lﬂdiﬁa'_l. stTesses
or strains gHehafichiwemiciohs (£ md m) ef 4t FesonbhaywdBhofdheding! optgingris adeast | ayers,

=y

resul ting imos.reduction.. of the: ad,r&es'i. ve force. .65 This undesigabl e
i The pwordimensi ientation coefficients referred intth%gl atior e detét-
phenon?n%n L Hﬂ?r Aest rﬁ% c?ﬂeg: 'Becfiﬁlsspaly_i _g}_?,vslaﬁﬁ Neb Hageves uRsiatiIr 3¢ ed
car boxy|30% PEFIETRS 86 anBpubKEel 8p aptnes@aisoriation ofRelymass imiPeadhwbitve | ayer -
bet ween a | gyiiliziag optically anisotropic characteristics of a fluorescent molecule; the _degtl;ge__ aFg ayel -

: mode of molecular orientation of a polymer, i€, d thermoplastic tesm,-_ca_usgd by soli

_ deformation or.by flowing in the solution or melt state are qualitatively and quantitatively

‘35 determined. When the two-dimensional orientation in the wall face of the container of this -35

i ion is considered in the light of teachings of the above literature reference, the
t&ﬁgtilr(r)xrelnlssional orientation degrées can be quantitatively represented as follows: . * -
L) = Ko( &cos*o + msin‘o +-§n) ~(6) . . { the fluorescénce -
' " wherein L/() stands for the intensity of the polarized component of the. __:_u__orgs_ce.:.ncc; ©
40 emitted from a thermoplastic resin as the Sf“-mP!?'; 7/ _1__n_d1ca'g_e,s thgt the vlbr?tlog__rd__xrecthnfo A
incident polarized light is parallél to the direction of measured polarized light; w stands for . .

the rotation angle of the sample with respect to the vibration direction of said polarized light,

K desi a maximum excitation probability when the molecular axis of theé sample is in
. §a‘r-j:ﬁleglnggﬁshe vibration direction lf"exc_':ite_'cl fluorescent light, ¢ stands for the néxplegl_x‘lgr . |
‘45 fluorescent contraction, £ designates the ratio of orientation of the, molecule ifi oneoptional 45 ‘
direction in the wall face of the contdiner, m designates the ratio of orinetation in a_dqucnﬁn
rectangular to the orientation direction of ¢, n stands for the ratio of non-orientation in the
wallface,andthésumofﬂ’.mandnis1_(€ +m+n=1) - - _
: When the adhesive resin (C) is interposed between the oxygen-barrier resin layer (A) and
.50 the oriented resin layer (B), it is preferred that the adhesive resin layer (C) be substantially ..;-,_50
no{lnoaréggxt'ggﬁce with another preferred embodiment of this invention, there is provided a
" multi-layer container wherein the oxygen-barrier resin and the orlente_:d resin are selected so
. that the requirement represented by the following formula: S 55
‘55 . | Te-To| & ’11_0°C. doi (:1(7)bove . 5
in Te and To are as defined a . . e : _
is ;?i§¥g3. at least one of two-dimensional orientation coefficients (£.and m ) of at least one
layer of the oriented thermoplastic resin in a smallest-thickness portion of the container is al:
least 0.1. each resin layer hasa h?ze (Hz )'lo;wve'r tthza})n 1 /O %, and Wherein the bonding strengt
ch pair of-adjacent layers is at leas g/cm. L o
50 be}:e:rndee? to %Eta(i)ifi'a Jcont_ainel)" having much preferred transpa},rency,and rigidity, it is
important that the difference At should be not larger than- 10°C. and at least one of
two-dimensional orientation coefficients ( € and m ) should be'at least0.1. When at least one;
of the two-dimensional orientation coefficients of the orierited resin layer is at least 0.1, .
65 namely when the oriented resin layer has been drawn‘at a relatively high draw ratio, thereis . 65

-60



versatile resin such as polyolefin and a layer of a high gas-barrier resin
such as nentioned above. 60 We found that when a parison or sheet having
a multi-layer structure is nolded into a 60 container. in order to enhance
the transparence and interlam nar peel strength, it is inportant that a
hi gh oxygen-barrier resin (A) such as menti-oned above and a resin (B)such
as nentrpnedlabove shoul'd be’ sel ected so that the difference (At ) betwe i
the nelting or.softening point  TB ) of the high oxygen-barrier resin ( fy
and tRe nelting or softening (To) 65 of the resin (B) is not larger thah '
[err] and that at | east one,of the t koSePnEnsi onal’. . 65 1,583,059 92
6 erfnéatIOﬂ coefficients ( € and m) of at |east one layer of the ~~
oriented resin i I i G . §.00 Yo :

. served a ten eg- %lm%Lh gﬁ tgé - ded
cont ai ner shgﬁgﬁ, 33 ef;‘}e. f{%’@@e‘s r?gf %Qt ¢ fg’gﬁﬁgﬁpﬁﬁﬁﬁgﬁiﬁf&%ﬁgﬂﬁet hat
when the nel Hi ppwerthaofot Bmamely pieachtlayeTBis exllanharspagency ipagling betweaadive (A) i s

| over thaqut indiacaet] layersgis @pt e poted, aftesishaking Tos falling. apd thak.this ¢ cap be
than [err]? u{jlrdegr'ﬂgg 3%‘5@%%5 I“H%Mé‘f 'Ig(_')s_ng'l.)-"_%h v?tﬁﬁent%g'_ "g%r()f{geé ﬁ%éz?'rgi]gdS

degree of or "Rz mofded ¢t '

3 of&l{lﬁnhh@&h Hagd iniit@bluine &hﬁhcit)&pel' iimttmhc Q,Wpdhet ely

mol t eh st at eresind ofle@ictu S @¢/ godspesielly B.ABtot 2l ¢ thaeup %M@%ca@wéwmom h
00.8

h ¢ )
barrier resiexten ependi infendedase il the coniaingrel 1055 of the coptaings J f
e e <00 B A g b RS BRI 0 ¢

sol i dif i'c\at | R4tioRlof Bigl frited ﬁ@ﬁbée@ftreﬁéth;- gh das-Girribegropesty, Mighstigiditytand high.cool i ng
is;age a;tte[] ?rhﬁ;r@dl gz;rq%belotamzﬁepﬂthe ori-entation and transparency of the
layer of thePupbeftetneie b o668 iS4 Lt o o pHs SRS o T
vas 1 ol iseo et e A RLoS Al e b PRl PRV o
barrier resi gnd#ldingtheipgrisen or sheen intdyeconeings a1g motdingaéropraterg ( Bui)iatishing) of the -
resin (B) bythccrp@utehamt-rgmpae?t,ed bnthefdorsslagi ng condi tions gi ving. t he .above

ment i oned, deqrlck® offtloss dWfat s an.. LirhiGika hi GPiR iRbditul PENE 20
relati vel §° Vi SEiikb st doRdiliohs tHal &‘iﬁnﬁﬁamtrﬁr&ayemfatﬂei@&%%sﬁxg?éas&)gc@jgwtxatzé’d 15
on :ithe int erffeaﬁten b eduiestrthitkvesshiogionivd theicentainersi n | ayer . and. t he afde'j cent

other resin | adeptison er sheg ha 'q%@eéPga”gtﬁu i eﬂt YT SEUSTHE ShieePIn b |
sirenot iy SR TBRE PR L A i hidilor pee

findi ngs, tloSeda® Yurtkep.Gf thaltillaytishéet kdnebenirearedhby getmudingrthe shove-esin (A)

and resin (Bmestioel tesineingahutidayer stroctiteps mepiiongd hereipheforg aqeording Yo oy

oLt g or - R gl e o T o b ek oAt pUb L
(A) and thg MOEE A R N beriaroTiTot ) f30moding Hhetuld-ageripaisdon of dBpefi S3Ot

| arger than [uRdér Hrawing should be in the range satisfying the requirement represented ppthadormpla

t her mopl ast i €8y wili e gpBarentafngm dhe HawiRfon BshBYriRRafee WlsTEREt I3 AHE 0f bei ng

M . o 2 T P . : _ S _
Jorented by @mﬁ&tﬁfﬁ% Needn %ﬂmﬁsh&e@@&u BetWBLAth UG n AN B EReRRDILRT
er nopl agki Gedrsyeb(A)and the @6in Bger(BRH alsdis infPoRarit thaethé inoiti;laysopakisim oashedthe35
above- nent | orkshid embrcaxislyt @ bigxially diaiwsfdlded. at a temperature ( Tm ) higher than'the -
melting or softening point (Tc ) of the adhesive resin (C) but lower than thé melting or
softening point( To ) of the thermoplastic resin (B). . - o R
_ . When monoaxial or biaxial draw-molding is carried out at a temperature ( Tm ) satisfying
: 40 the requirement represented by the following formula: S D
S To>Tm > Tc. .. (9). o e . ,
: according to a preferred embodiment of this invention, drawing is effected whilé the thermo-
plastic resin (B) is in the!non-softened state. and the adhesive resin (C) is in the molten or
~ softened state, and while effective orientation can be given to the thermoplastic resin (B); the
v 45 interlaminar peel strength between the thermoplastic resin layer (B) and the oxygen-barrier 45
thermoplastic resin layer (A) can be remarkably enhanced. When draw-molding is carried *~
out at a temperature lower than the melting or softening point of the adhesive resin (C), as
| shown in Example 7 given hereinafter ( see comparative bottle BB'), in the resulting
i draw-molded bottle. delamination is readily.caused between the oxygen-barrier resin layer '
50 (A) and the oriented resin layer (B) under falling shock or the like, On the other hand, as 50
shown in Example 7 given hereinafter, when draw-molding is carried out at a temperature B
* higher than the melting or softening point of the resin (B). a heated parison ( parison will be
often-referred to as  pipe.”” hereinafter ) is. poor in.the form-retaining property and it is
readily deformed. and it sometime become impossible to.perform draw-molding. If draw-
55 molding be possible. the resulting bottle is insufficient in such properties as transparency and 55
“smoothness. . LD o
% In contrast. when the multi-layer parison or sheet is draw-molded at a temperature ( Tm )
higher than the melting or softening point of the adhesive. resin but lower than the melting or
~ softening point of the fesin (B) according to this irivention, as shown in Examples given
60 hereinafter. a draw-molded container. excellent in such properties as rigidity, mechanical 60
strength, transparency and smoothness can be obtained with good moldability and processa-
‘bility. Moreover. the interlaminar peel strength between the oxygen-barrier resin layer (A)
‘and the oriented resin layer (B) can be enhanced to a level exceeding 135 g/ c¢m of the width,
-and in the resulting container. delamination is not substantially caused under falling shock.
%65 ' - Therteasonwhy the interlaminar strength of the container can be prominently improvedby 65
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ggr exanpl e, honopol yners of olefins represented by the follow ng fornula
25 CH2=CH R (4) 30 wherein R stands for hydrogen atom or an_
al kyl group. having up to 4 carbon atons, .: 30 such as ethylene,

propyl ene, butene-1, pentene-1 and 4-nethyl pentene-|1 copolyners of these

ol ef.ins, copol ynmers of these olefins with a small anount, generally 0.05

t of 1\% by wei ght based on the ol efin, or another ethylenlcally unsat ur at ed
such as vinyl acetate or an acrylic acid ester, and blends of o
Jeiof the foregoing pol ymers dai$3889- .35 preferably enpl oyed for
product TOn of multr-Tayer parlsons or sheets to be used Tn this 35

i nvention, so far 483, t ta - order to.obt nol ded
cont ai ner égsg‘ %%}‘;?ﬁ ?ﬁéb E:s §Ve nl;}%nedtenpe Ptire cogzﬁt:r] d%)rgivfaqgol di ng, i t
s very mws thit mg@]a aéﬂﬁl'oﬁrsOl’ -copol- yrrers of ol ef:i.ns-shoul d o
crystal Ipé/ne Th&aghdrme odsif (Ch inhtbenoio b¢rymréftme%r slots ffllt aw—mgldmgys tepthad 4n: me

pol ypr op§| es E“Io miodggatin Ereéwrstreagt‘ﬁfa\‘ﬁ R T f&%ﬁi % ?ﬁfrméha”' cal

R he int d

4 "ot oper g gmtm:t R TGN DN e
copol yrer, | er the'4bbv fifidngd dr[i@ln)tﬂd ﬁﬁﬁatu hpedimanme

pol ybut eneokygamuarnqeehmjnyerm gt wielten r-‘@ eleldﬁta r?f ithpnon-moitey ‘Prpor t ance.

AS the a0 hst e g ' '“‘e ST @bm*qe SiMy 05
C 18,
to. 15 mol ¢ ..({% §€ i E‘gglehgta r§ é}’ ﬁmaag tmpb1§§£:speCI al Iy
val uabl e. genq;tet the. hditﬁmﬁltdﬂfdr Eenhmmllpmst 2E0n the othepising,mhen the oeyzentsed shoul d
have * 45 barrm)teetmﬁhats a-palyia f@ﬁm‘f ; thegs i B‘Ptrﬁ“ﬁ' ‘PP‘I“ . amd it is
preferidd tihot gis Greylating g?h E he % 3 JBaucian Byt hﬁe Rple het hod
medn

of ASTM D- aonq,f i m,e =y afaaﬁnaﬁﬁalﬁ@pmémna p&kisOO6L to 5,
especi al | y sﬁ)eeOa'lt thd abo&-ﬁentﬁhdfdedraw-n@tdamae@ecﬁturb I(l@mt)h@f ¢ atst poesﬂrlem n (B)

i ncl ude mﬂl‘?? rgglte a%p olded,
exanpl eg Ofa E iﬁl&?lgF w:{g&ﬁreﬁ oW re(c:i at‘:% r}r%-hr}\elnt(x)orne 48 raw-mol i rgb gq

car boni ¢ acl t8i8 {n9btioR 1k diew adsdaty plropaﬁésl a9 ﬁgxafty, lﬁiesl'pheﬂ(sireugﬂdmp Ims@en e, ‘an d as
preferred r&@y eﬁcamklémg@bmmhe, ias prefeired ﬂetsthﬂmutﬂﬂeweep%ﬂqu -
n .
' ﬁ%% I d
esters. resin: ayer : ayaEt(r: f%: )

1
h ono p0| %P n rtg sug(.)gg‘}aﬁv ﬂl 0rleﬂ§;\%} eSI§t¢‘lllo 'F :%% Cmgﬁ:ﬁfo
bl end of t heFdrh&htﬁﬁ@ tmreatmermgemra(l Eﬁ)sls wefelrreathat heﬂrwemmdmmmlh@yezes in, for

S)é?cn b?a %?@f@v@ﬁ%ﬁi Ilg‘}@dgﬂmte' hedraing soped the Sep ve resin

Y%h
daeiEa ﬁve's riﬁ.ﬁ §Jah§ngrtﬁ§ iaBo é ntiofed: 3&5 mai n
conponert &atwp ially _

?r

Srfddanat tid di'sdvnﬁg spebd berinch @bget didrogt Hp oOf
nol di ng of %amhetemrecgoo;m%zelmm@ “for fbrmatjon-of the OI‘I ent ed resin

.. Injthip jpv 1, f the mu tx- a
{ﬁg?:rz i Stir{t[ i ersqro esame iné ﬁt%sai now%lrm g]ér?rhﬁéh %% -barrier:
p ﬁ is MR taind8 withie tmb@stdnaoteesadge n§i€ aeﬁédadsﬁnd
combi ned’s Q:ut cht exteleqm mgenstine bithe Boslhesiony) ofitntation coeffeiehts\(vﬂ myl for mul a:
60 m ) is at least 0.05, éspecially at Teast 0.1, -
For example, formatton of a bottle from the multr-layer partson can be accomphshed by '
.- drawmg of the parison in the axial direction by holding means ora-mandrel and drawing of the
40 parison in the lateral direction by blow-in of a fluid. Steps of drawing the parison in the.axial 40
direction and in the lateral direction may be conducted concurrently or in sequence.. - A
Formation of a container'such-as a cup from the ‘multi-layer sheet'can be accomplsihed by
plug-assist forming ( vacuum moldmgg air-pressure forming, sheet blow.molding, -draw
i formmg, draw-ironing moding, compression molding, forward extrusion, backward extru- :
‘45 sion, forward-backward extrusion and explosion forming: In this specrflcatlon these formmg 45 «
methods are ¢ollectively. ‘called ““draw: forming: method .-~ S
_ When draw-moldmg is-carried out under the above- mentloned condmons accordmg to thlS
ifivéntion, a container having excellent transparéncy, tigidity and gas-barrier- property and
.. having especrally htgh ihter-laminar péel strength can be obtained. Further, by virtue of the
50 drawing effect, it is made possible to reduce the wall thickness of the contamer decrease the 50
weight of the. contamer and reduce amOunts used of resms drastrcally o :
Uses™” "
The contamer of this 1nvent10n ‘has a desrrable combmatlon of gas-barrter property, :
. _l'lgldlty transparency and mterlammar peel strength and can be valuably apphed to vanous -
‘55 uses. - .55
' . Because of these advantages the ‘container of the present mventlon is very useful for
._'preservmg without substantial deterioration or quantity loss, various liquid and pasty.feods
and drinks. for example, bubblmg al¢oholic drinks such as beer, other.alcoholic drinks suchas
isky. distilled spirits; winés, gin fizz'and other cocktails; carbonated: drinks
d plain ‘soda. fruit drinks such as stralght fruit juices, e.g. lemon juice, -60
.orange juice. plum ce. grape juice and’ strawberry juice-and processed:fruit:juices.-€.g.
. 'Nector,. vegetable. juices’such ‘as tonrato 4juice; synthetic drinks.and vitamin-incorporated
“drinks formed by blending a saccharide such as sugar or fructose, citric acid;:a.colorant and-a
.. petfume dptionally with vitamins, lactic acid beverages. stews, e.g. pre-cooked curry, pre- - .
65 ‘cooked hash, borsch arid beef stew. gravy. e.g. meat sauce. boiled vegetables fishes'and - 65

60 suchascola; ¢




0.6/ To-56.8 [err] X [err] 0.61To-26.2 (5) wherein To stands for the
melting or softening point (C.) of the thernoplastic resin (B) and: X
stands for the content (nmole % of the vinyl alcohol units in the.

oxygen-barrier thernoplastic resin (A), 65 is satisfied. _
65 6 7 . . 1, 583, 059 soN
7 In this invention, in general, it i's preferred that an adhesive reS|(2;§y

whi ch | s adhesive to both the oxygen-barrier thernoplastic resin |ayer
and t he_t her nopl astic resin layer (B) 23 %Q £ posed between the two layers.
(A) and (BEL_Any known resin which is Adh ve to the above-nentioned 11
oxygen-barrier thermoplastic 5 resin (A) and thernoplastic resin (B) can
be used as thenadegi Vfeghiddpbrk{ fukiyaliNCHIRRE S paste o WPLENRIvegedsblds Enigdbiesi ve
pol yner (C), tHothpotel, eomaapbmm dbdil emﬁﬂqﬁé@sﬂabﬁbdpqiaya’gﬁ{ $oilvd \bedtg, bbﬁéd)@lﬂryl
groups 0 derl'c\rléodﬂe%boﬂéstat , SOUMS{. & Fqulmmertetlp Oupﬁ Aroeeoueapmkx lic
aci ds, - carsqryliXt ép‘:ttfgﬁ tnngt!sn B E‘% r el oh ARG

ni des, car BOXS}. kpughdt El- WReat vericHn) WHeatiet e ot n 7% ndbd
these ther m)plzm-tpournd me:rts g Heschr trrastyd b leduqoe onChisest mertdlmulxayx | n a

broad range, ds £ ﬂe ted ﬂ‘btﬂé?k%aﬂ 'UE%? Ogil’geagl leéa
cont ai ni ng-. I%ar E ! % fi ﬁﬁj} f er
100 g of the nwlg hatﬁlﬁi?ﬁeﬁ;lca ﬁ;léa%gnlﬁu 4k @ﬁshpn b&te@ héB

pol yrrer Pr ef e;taSte,drrntd:lnmnctv,e grprecemd onan;geuv:laec hopih ql f, cheery ami:hpple,@dndméms at’

oo SR tﬁ’at“é't%,aég“egs; Tt ﬁ?@ﬁ?t@%ﬁt‘% & gg‘;éﬁ*an

pol yp- rOpy eMfethylét Héila iphafi©h ﬁrsech ﬁWeﬂﬂElSﬁdryh
et hyl ene-vi nyl rogarbttnaswh a@yclohupaneyanematic hyipdaibos suelt dy bettzerleetalslbne@néxylenber

sel ected from e tetzachigroetha hiprgethylepenliquid o g,
IR et e e R e
et hyl acryl at epy DEPotl). net hacryl ate; -et yI rra eate 2-ethyl hexy acryla

acryl am de, net Whis inyfntion avill n lb¢da|t)t lyfemmtoém folovengiExpriiplss Fhadey ng n
addition, as {ReRos ik dhesonesd fhe nvepiiqne GaN,be ‘Used: ethyl ene-acrylate

copol ynmer s, 3si Onpmt)ﬁs}{awaglsdtmee cﬁu An\‘.@gnd naﬁﬁntﬂ&eﬂmhyr&ro Ranh lengtBf | ¥8"

is a Regi st er eB5Tumelel avbickne %@n@n@amdeboth the mdsy)peteeantt:ﬂamgan

copol yners, § g‘lgﬁggP Iclos‘l'tb‘ér’a 10 é‘% mo out yeﬁﬁ?‘vgﬁe €r§ and p0| ym
ers with pol yolisaNae fh i e B Sorhith hovatmdal g Gt ?ﬁfyé"‘ ih

mul ti -1 ayersostintlgded 6l dsérbe ﬁh@‘dﬂrameter of 65 mm and an effective length of 1430.mm | 30

_and was provided with a melt channel divided into twe flow passages; an extruder for forming
; adhesivé layers, which included a full-flighted -screw having a diameter of 40 mm and an
+ gffective length of 880 mm and was provided with a melt channel divided into two flow
_ -passages, an extruder for forming intermediate layers, which inctude a full-flrghted screw
~35 - having a diameter of 40 mm and an effectrve length of 880 mm, a 5- ply die, a pipe former and .35
- a“pipe cutter. - . . : '
"~ - Resins used for formatlon of mtermedlate layers arg as follows
EVl S ' C '
- Ethylene-vinyl alcohol copolymer havmg an ethylene content of 45 mole %, a vmyl al¢ohol
"40  content of 55 mole: %, a melting point of 154°C..as measured-according to the differential 40
4 thermal analysis method ‘( hereinafter referred to.as “-DTA. method > ) in Which the '~
temperature elevatmg rate was 10°C./mm, and an oxygen permeabrlrty (PO, )of 0.23 x
10" "2 ¢c- cm/ cm “sec: cmHg as measured at a temperature of 37°C ‘and ¢ a relative humidity of
0% B K B P A E TS S DN R ;
Ethylene-vmyl alcohol copolymer having anethylene. content of 30 mole %, a vmyl alcohol *
“cofitent- of 70 mole %, a melting point of 181°C, as, measured accordmg ‘to the above-
meiitioned DTA method and an oxygen ‘permeability of 0 07 X 10" “ccem/; cm2 ‘sec: cmHg as
.- 'measured ‘under the above-mentloned condrtronS\- Gt R e
50+ EV3: _ - L .. 50
: Ethylene-vmyl alcohol c0polymer havmg an ethylene content of 19 mole %, a vmyl alcohol :
content of 81 mole %. a melting-point of, 197°C. as - measured. accordmg to, the above-
. -méntioned: DTA:method and an oxygen permeabrlrty 0f 0.059 x 10”2 cc- cm/ cm? sec-cmHg
_ - as measured under the above~ment|oned condmons Con e e g
~55 EV4:: o ' U 55
: Ethylene vmyl alcohol copolymer havmg an ethylene content of 66 mole %, a vrnyl alcohol a
content of 34 mole %.:a melting point of 120°C.. as measured; according to the ‘above-
" meiitioned DTA method and an-oxygen permeabrllty of 5.4 x'107 2t:c cm/cm2 -sec-cmHg as
o measured under:the above-mentioned conditions..; .
60 Resms used for formatton of mnermost and outermost layers are as follows ' o, .60
Isotactlc polypropylene havmg a densrty of 0. 909 8/ cc and a meltmg pomt of 159°C ‘as
: ="-measured accordmg to the above~menttoned DTA method e o
© 2 PPR: RS e
g5 - Ethylene-propylbne random copolymer havmg a: densrty of 0 90 g/ ¢c.a meltmg pornt of . ,65



mentioned conditions, the nelting or softening point of the adhesive resin
Is limted. Mre specifically; the nelting or softening point (Tc, C ) of
t he adhesive resin C should 30 be |ower than the nelting or softening
point ( To, [err]) of the thernoplastic resin B, and in -30 view of the

i nterlam nar peel. strength.and noldability of a multi-Iayer pari-son or
sheet too.be drawn, it is preferred that the requirement represented by the
following fornmula: 90C. [err] To- Tc [err] 2C. « - - = (2) wherein To stands
for the nelting or softening point %%err ) of the thernoplastic resin \{(pB)
and Tc18tands for the. nelting or 43F38M ng point ([err]) of the adBesive
resin (C), be satisfied. Milti-Layer Structure Thé |ayer structure of the
mul ti - | ayefs498.“is%é}§6r-&.'%‘ch{d‘ﬁf ehsall ¥oslEHAEATTPA Wetfba! MalddGitiGe 40  and
physi cal  PiARET b 105male 9 Ne: - Cont ainer . For: exanple,. wien the content is a
non- aqueous Resim wsed for forhatjeer of afihesive hgers emlas followaict i ve resi n-such as a '

pol yol ef i nAHéka_d’-hO'_",*b’E"%ﬁie.dr'E?s égu "-'iﬁger; ost: |.ayer, but. W eg'-’t hg-; coatent is
0! acid-mod 0 enc having. ity of 0,90 g/ccand.a ~ 5 .
o roou' s it ctbonbEn Rt R Sl B
saf est frogpbhie sanitaly viewpolnt:.as-the i nnernost- layer. Layer structures
i ncl udi ng amnestyrged cirboxylieacid hedifindpolptopyencdwiing & aeﬁ‘@ty ig-)od@is_i/ paded as "A" )
ar i d_an, or BEHNGEPNRS A} SSPAELEGEEPIng fo fhe QDoNe g Hencd DA melbed. o+ B )
opt i onal® YT 0 AN, ANESI A 65000 4/AYAK bbink BB tnediiratdd carbolici O are,
pr ef er abl yadisR6ditiddpolydth§lend WaRing & artlting poiat 6f 050, homeasurbaccording to the (iy
Two- Layer tovesmentioped DTA method aiid an unsaturated carboxylicacid-modified polypropylene .50 B/ A
(1) (ii %55 Wrr’ég\-lﬂ§9@& paiat,of 4557C. ‘as gegsuped according to-the above-mentioned DTA
(i1-1) _ m‘?‘hgée pipes (-parisofis YRbeté Beated for about 30 minutes in a hot air-circulated oven 1(s| i-2)
55 B/ A/ B' maintained precisély at.an atmosphere temperature of 15§°iCi T, ipésihpvikmaninieayer -
St ruct ur e’ digh@eyq@/IAmm, a length of 185 mmi and-a thickness'of 4.3 mm w.elfiftgrgwqi intq?o@}ep‘/ C 60
hethodat of3inthelongitudinal 290 (1V)
. 1ccording 16 the'séquent bigxial draw-blowi tho raw-ratio of 3 in'the longitudinal 2|
Five-1a Oer ?iﬁcrfi i ?H& g&?ﬁ@%ﬁfﬂﬂﬁz)aﬁgf anclﬁ'aw ratio of 3.5.in lthe lateral _dir_ectgion (thev- ?)
B/ C/ A/ C/ B' bottle circumferénce direction ). Bottles having the sanfq diméisioggas deseribed above were-

T @;@? ipes having an inner diameter of 15 mm, a length of 100.mm and a thickness
(B+A+C) [T mp? Slm ac ogd!i)ng to the same sequent biaxial draw oe(vin method at a draw ratio of 1.5 65
ngitudinal 25

25 in the lopgitudinal direction and at a draw ratio of 1.5 in:the lateral direction. . - -

«  having a thickness of 0.6 mm, an inner.capacity of 300 c¢ and.g\weig
BIC A cord : a'ti%ra X

For comparison, cylindrical miulti-layer bottles having the same dimensions as dcscribed

_above Were prepared from some of 24 combinations according to the known direct blow-
_inolding method (- blow-molding" of molten parisons ) in which ‘multi-layer: parisons as-
- “exttuded from the 5-ply die and in the molten state were immediately blow-molded. .
‘30 - Ineach case, the molding was cdrried out carefully so that the thickness ratio. of innermost 30
' or outermost layer/adhesive layer/intermediate layer was as close to 100 :1 : 3 as possible.
‘With respect to each of the so prepared 58 kinds of bottles, the oxygen transmission rate (
QO; ), thé haze(‘Hz') and the orientation coefficients ( €, m and n ) of the innermost and-
- outermost layers were determined according to thé method-disclosed in Japanese Patent -

35 * Application' Laid-open Specification No. 49379/75;:the measuring methos of JIS K-6714 - 35
and the above-mentioned fluorescence method, respectively. Further, with respect toeach -
kind of bottles, 10 sample bottles were chosen and 340 g of an aqueous solution of table salt
was filled in each bottle. Then, the filled bottles were allowed to stand in an atmosphere
maintained at - 1°C. over 3 days and nights, and immediately, they were let to fallon a -

40 concrete floor from a height of 1:2 m in an atmosphere maintained:at 20°C: so that bottle . 40
bottoms were caused to hit on the concrete floor. Then, the falling strength represented by
. the following formula:~ = e T P
T Fe =100x {IO-F /10 - oo e o L : -
. wherein F, stands for the number of bottles broken at the first falling test and Fs denotes
- 45 the falling strength, .. . - o . o -
-was determined. Further, occutrence of delamination was visually examined by a panel of 5
men ( the occuirrence of delamination was evaluated based on an average value of the number
" Nof bottles where delamination took at the first falling test ). From each bottle, specimens
. having a width of 10 mm and a length of 50 mm were cut off inboth the vertical directionand -
'50 circumferential direction of the bottle wall, and the peel strength ( AT ) was méasured-at a ;.50
‘peeling rate of 100 mm/min iri‘an atmosphere maintained at a temperature of 20°C.anda -
relative humidity of .60’ %: Resiilts of these tests are:shown in Table:3.. - . .-~ .
" * In Table 3. symbols of bottles are expressed by numbers of four figures: The.thousands
. digit indicates the material of the intermediate layer. For example, “ 1,112, 32 and 4
‘$5  indicate EV1, EV2, EV3 and EV4, respectively. Similarly, the hundreds digit indicates the . 55 -
" material of the adhésive layer'and thé tens digit indicates the material of the outermest and
" innermost layers, and the expression manner is the same asiin case.of the intermediate layer.
The units digits indicate kinds of bottles. More specifically., ““1.”, ©.2?”” and ** 3 ¥’ represent a
draw-blow molded bottle drawn at'a draw ration of 1.5 in the longitudinal direction and at a =
''60 draw rati6 of 1.5 inthe latéral direction. a draw-blow melded bottle drawn at.a draw ratioof 60
3.5 in the lateral direction and at a draw ratio of 3 in the longitudinal direction, and a
" comparative bottle formed by the above-mentioned direct blow-molding. method, respec-
tively. For example, symbol 2122 indicates a biaxially drawn blow-molded bottle.comprising
.. anintermediate layer of EV2. an adhesive layer of AH! and innermost and outermost layers
65 of PP2! in which the draw ratio in the lateral direction is 3.5.and the.draw ratio in the . 65

‘45 . 4



8 1,583,059

8 (v) Six-Layer Structure:. B/B/CACB (v-1)
B/ (B+tA+C)/ C A C B."' (v 2) Seven- Layer Structure
B/ (B+tA+C)/ C/ A T (B+A+C) / B “(vi-1) B/B/CUACB/ B 10

Among these nulti-layer structures, flve Iayer structures (iv-1), (iv-2)
and (iv-3) and 10 seveh-layer structure (vi-1). are especially pref_err_ed. L
It is préferred that in the. above-nentioned nmuilti-layer structure, 0.2 to, =
50% e&specially 2 to 20 %of the total thickness of the final container be :
occupi ed hg' the oxygen-barrier resi'n%¥y&A). 15 . Further, .it is/ 13
preferred that the respective resin layers bé present i'n the nulti-Iayer
15 structurenf glj:?nal Illoov'\{l[n thickness ratios: B:A=from1 1 to 500':.1
and B: C=fro g" {t (1% s sﬂo Oin TablR™, & A8 lreadily be understood that biaxially drawn
20 In the int s@esbidadibbitled Ay ppadniwexcallontded direnly Blowamoldexd buitles wit ectsol i d
phase pressur Elthtf @wmc!’au@mrapqij@randﬁam adhpta trﬁ)@ tl\eéﬁ“ﬂ&\’lpwrg%eﬁay

fgpe ouga teaigen o

constituting str f@fﬁ& %Or%mmﬂe gz 'fIBb le%al fﬁ%
phase pressur pahod Bicheth derotrthsd dy 1@, naindlPhe Pra tﬁlﬂ%@el'st'ﬂen ilidlso .
relatively exselhddenatoo ﬂﬁnsmarmmydxaahuﬁtexdaﬂermhttm baerikr propentyio gapes socktdse

conventi onal Q@gen igrselacted v t!ll?“m e Mh@dntroyew WiEemS g ebthis invenyi
pressur e- f Y} nffig oxygan rfﬂg%‘;ﬁ_‘ iieasparengy & alng,mtegloa AR S et ??:g%’feg@tq?gi

| ayericonstitu |ng resins so fhat at | east”one of the two- dlnEnS|ona|
orientation coefficients ( e and m) of at |east one layer (Bf:of the final
container is at |east The two-di nensional orientation coeff|C|ents referred
toin this specificatiori can be .deter-.30., mned. accordi ng-to the net hod
descri-bed in " Polynmers, vol. 15, :No.. 175 “page 868 " witten 30 by
Yasunori N shijim and publlshed by Japanese Associ ation of Polyners in-
1966, in which by utilizing optically anisotropic characteristics of a

fl uorescent nDIecuIe t he degree and node of nol ecul ar orientation of a
pol:ynier, i.e. thernnplastlc resin, caused by solid def or mation or. by -
flowing in the solution :or nelt State are qualltatlvely ‘and quantitatively
35 determ ned. Wien the two-di nensional orientation in the wall face of
the container of this 35 invention' is considered in the Iight of,
teachings of the above literature reference, the two-dinensional
orlentatlon degrees can be quantitatively represented as fdllows -

1//(w) =-[err]( [err] + [err] + 3/5 n) (6) N R T




wherein L//(w) stands for the intensity of the polarized conponent of the.
fluorescence 40 emtted fromathernoplastic resin as the sanple, / /
indicates that the vibration direction of 40 incident polarized light is
parallel to the direction of neasured polarized light, [err] stands for the
rotation angle of the sanple with respect'to the vibration direction of _
sai'd polarized light, K designates a nmaxi mum excit'ati on probability when
tm)l ecul ar axis of the sanple is in parallel- to.the vibration direction

Rfcited fluorescent light, 0 'stands for the nolecular 45 fluoresceqt)
co actmon [err] designates the r&BBBOYY ori ent ation of the, nolequyle in
one opti T '
the ratio of orinetation.in a direction rectangular. to the orlentatlon
direction of e,.n stands for: the ratio of ngn- orlentatlon in {fhe wall face,
and the sum.of e mand nis.1. ([err] +omatanss-1i) .- When, the adhesive resin
(Q is i nter: posed bet en}:t@té{ axg/gaeaa%bars@ -'ést';:rbol%ige&:},’A) and 50t he .
ori ented rési.n L,, ‘er \(N%) °|Ct°1‘§¢bPe?é?F’eﬁ‘tﬁa?¢tFPe°§dﬁ£H/e resin. layer (O

be substantiall§ 0 non orieéented.. In.accer dance with .anat her: preferred-
enbodi nent- of .t A nventl on,. there: is provided-a ‘mubti= I ayer .cont ai ner *
wherein theé: ‘oxy -barrler reS|n and the orlent d resin:are sel ected SO

t hat st he requirS@nt” reprvese 8@§/° o°-?:50w31§ G dE & 55-  TB- To
| [err] 10000“- 87? coooooc cocoooo. I . R
55 wherein TB a®EJo are as defined above. is satisfied, at |east one of

t wo- di mensi onal 3cf Bentation coeffici ents (e and m) of at |east one |ayer
of the orient edtHer nopl astd, ¢ L&SN hestrdbhd ckyess portion of the
container is at least & 13 2&8 g‘%irﬁ@a&@ JESE3ZB LIz ) | over than 10
% and wherein the bonding strength 60 between each pair of adjacent layers
is at least 20 g/cm : : 60 In-order to obtain a
contai ner having much preferred transparency and rigidity, it i's inportant
that the difference AtIshoul d be not |arger than(J errkgnd at | east one of
t wo- di mensi onal orient & i 3rf° §08f f KeFenfe~(" eavandmm-') ol d be at |east- 0.
1. Wien at | east one of the two-dinensional orientation coeffi.cients of the
oriented-resin layer is at least 0.1, 65 nanely when the.oriented resin
| ayer has been drayn aty a relatively high draw ratio, there is 65 -9
1, 583, 059 . o _ 9 observed a tendency t hat
the bondi ng sgr@g g-ﬁ_ ween adj acent |ayers is reduced, as ‘poi nted out
her ei nbefore: g@we found that if each layer constituting the
_5‘%5'2m1\|d3%6«{h&n—19 By BanB] 4 @k @ach |ayer has
e
fa

ye

iv

contai ner has a hazg
% el i ng bet “ween tWwo adj acent | ayers ‘i s not visual l y

[
excel | ent transpar &nc
not ed after shakl ng or Illng and that this effect can be

- |
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5 promnently attained if the interlam nar bonding strength between. each
pair of adjacent 5 layers is at least 20 g/cm The nol ded contai ner of
this invention has a unit volune (capacity per unit weight, g, of the

resin.) of 0.01 to 5 [err], especially 0.05 to Z.Terr], through the unit
vol une can vary to sone extent depending on the intended use of the
contai ner. The wall t hi ckness of- the container of 10 this invention can "
from0.02 to 1.nm especially from0.08 to 0.8 nm Wen the unit 10 vo(é%Z'
and Wal'l thickness are appropriately chosen within these ranges, a

preferred ddnbi- nation of high inter!!e¥A2} peel strength. high 315
gas-barrier property, high rigidity and hi gh transparency can De attar ned.
Preparation Process 15 The container of this invention can be prepared
according to a process: conprising formng 15 a parison or sheet havi ng

t he above-nentioned nulti-layer structure by co-nelt-extrusion,: and
nol di ng tke parison or sheet into.a container -at anol di ng tenperature (an) L
satisfying the requrrenént represent.ed by the. formula: [err] '
(8) 20.. .wherein TBis ‘as defined above.and Tm stands:for the nolding -

terrperature (C), 20 and under such conditions that orientation of the
| ayer of thernopl as\rg resin (B) i's caused at |east in a snallest-thickness
portion of the cont; gr A parison or sheet having the above ment i oned

mul tit | ayer struct @an be {ormed by knows mol di.ng neans. ‘For exanple, a
mul ti-layer. pari s grg bg£ gared by concurrent 22 extrusr on' or -

i njection noldi ng Bo e}:né‘%rm neuﬂesg;rzswrgm:gawlgger structure as
men- . 25 tioned her®inbefore. Further, a mul ti-layer sheet.can be prepared
by extruding the al®ve- mentioned resins in a multi-layer structure as
ment i oned herernbehnreggpcordrng ‘t 0. known neans.and:'nol di ng the extrudate
into a sheet accordi °no the known T-die’ nDIdrng et hod. The so obt ai ned
| am nat e sheet Subjiges «i Blosiigheas rolling. 30
The i mportance t'grat t eﬁpeggtﬁg'@ﬁgg%n) rg?m' dr“ng the nmulti-Ilayer
pari son or sheets 30 under drawi ng .shoul d be in the range satisfying the
requirenment repr ®sented by the formila (8) vii'll:- be apparent fromthe
illustration given hegeipnbefore with respect to the resin conponents.

Wien the adhesiv@ regnd ayer (C) is interposed between the oxygen-barrier
thermopl astic 355 el ayes o(db alothe, Lasin.layes (Bl . it al'so is 3
i nportant that ﬁhe*nultr-layer pari son or sheet 35 shoul d:'be noni oaxially
or biaxially draw @l ded. at. a tenperature ( Tm hrgher ‘than' the nelting
or softening poi nt:E(Tc of the adhesive resin (O ' but Iower t-han the

nel ting or- softeni-ng pogntgE g ol ghedges At & &esin (B). Wen
nonoaxi al or bi axi al d(r‘)’a'é\r/]v-rrégr'ng' is c?ned‘%é % ter%erature (Tm)

sati'sfying
T~
S u .
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40 the requirenent represented by the follow ng fornul a:
40 To > Tm[err] Tc . (9) according to a preferred enbodi nent of
this invention, drawing is effected while the therno- plastic resin (B) is
r—the mon=-softened state and the adhesive resin (C) is in the nolten or
softened state, and while effective. orientation can begiven to the
xopl astic resin (B), the "45 interlam nar pe€l strength between the
t hieigyopl astic resin layer (B) and the oxygen-barrier 45 thernoplastl

Y 1ayer (A) can be remarkably enhanced. Wen draw-noldiing is carried
out “at a;¢ enperature |ower than ‘thelf88859ng or softening point of fise
adhesi ve TesTm (O a5 Shown Th EXanpl € 7 given herernarier ( see -
conparatlve bottle BB ), in the resulting draw nol ded bottle. delanlnatlon
i's readily caused between the oxygen-barrier resin layer 50 (A) and the
oriented resin layer. (B) under falling shock or the like. On the other
hand, as 50 shown in Exanple 7 given herelnafter ~when dramfnnldingxis

carried. out at a tenperature. i ghet, Lhan & L RYOL sof t eni ng poi nt of
The resin (B) a heat ooepih BBt & 3B 2R S8 8 58 S0 B8 Srerred 1o as "
pi pe" herei naftem is poor in. the formretaining property and it is '

readily deformed“ nd i.t sometime. becone inpossible to perform
dr aw nol di ng. Iftc@aw— 55 nolding -be possible. the resultiing bottle is

insufficient in %Lgh pr%peﬁge% gsogg@g@gpgyom g oot hness. I n .
Contrast men t mJlt ..................

&ré So0d DP Slreets isso i gw wbl-ded at a
te_rrperature (Tm * her - than the mel ti-ng or- sof teri:ng -peint.. of the adhesi ve
resin but | ower g t he rreltlng or softening point of the: reS|n (B) -
according to thi $ Bvention, as shown in Exanpl es’ gl ven Qro herei nafter. a.
dr aw- nol ded cont ai ner: exc3 §r8 Iﬁ%”e-hop? ng ¥ res Cas' -r'lggl dity, mechani cal
60 strength, transparency QU°SHBOT MBs3 ca Be SbPar ned with good -

nmol dabi l'ity and processa- -hil. i ty. _Moreover. : -the.intert ani nar peel st rength
between the oxygen-barri‘er resin, |ayer. (A) and ‘the oriented resin | ayer
(B) can be enhanced to & | evel exceedi ng 135 g/cmof the width, and in the
resul ting container. deanfim haaﬁdhﬁg“nél“é’hﬁis"f@h%ﬁ%l%aused under
falling shock. 65 The reason why the interlam nar strength-of the

cont ai ner can be promnently. inproved by 65 1, 583,:059 N

10 conducting Er aw ol dlgng under. the above nenti oned t-enper.at dre condi tion
according to tEe prés & enbodi nent of this invention has not “been
conpletely el u§| @t% t it is construed that main causes”are, as

foll ows. . Va_,_.: &hesi ve resin (C) in the nolten or softened state at
the draw nol di§g st $& 8 b nackidhm @fm apderatingnst £ess or strain

gener ated on t e |n ace” between the two resin | ayers -5 :
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at the draw nol ding step, and the interposed adhesive resin (C) present in
the nolten or softened state pronptes drawing of the resin |ayer (B) or the
oxygen-barrier resin |ayer (A). Under the above-nentioned draw nol di ng
tenperature condritron of thrs enbodl ment.the oxygen-barrierresin |ayer (A)
may be in the nolten or softened state or in the non-nolten or 10
semi-nolten state. For éxanple, when the oxygen-barrier resin (A) is an’
et hyl gne-vinyl . 10 al cohol copolyner it is preferred t hat nonoxi al or
bi aki ar dramnng be carried out while the copolyner is in-the nolten or
softened Btate. | n case of nonoaxi.al Wﬁ&ﬁg, t he copol yner may .be ke!dt
the: non-nolten or sem-noblten state. On the other hand, when the oxygen-
barrier resin (A) is a polyanide resin, in general, there is not such
condition. .15 A hot air circulating passage, an infrared heater, an
i nducti on heater, a m crowave 15 irradiator, a heater for contact with a
heating m&di um such as steam or heated. oil or- a conbination of these
heati ng means can be used for. .mai ntaining the nulti-layer parison or sheet
at the above- nenti oned dramrnnldlng t emper ature: (Tm).. OF course,. it is
possrble to perform draw nol di ng when 't he t'enpefature of an as- nDIded
parison or sheet having the 20 above- menti oned nol ded structure is | owered
to the above-nentioned draw nol ding tenp- 20 erature. In thiis.invention,
in vieéw of such properties as rlgldlty, mechani cal .strength and transpa-
rency of the resulting container, it is preferred that the nultl-layer
parison or sheet be drawn to such an extent that at |east oné of
t wo- di mensi onal orientation coefficients ([errJand m) of at (25 |east one
| ayer of the orienting resin in a snallest-thickness portion of the"
container is at least _2&80.05.- For attaining this feature, i'n general; it
is preferred that the qw ratio of .the nulti-1|ayer. parison or sheet be 1.
1 to 20, especially 1. 5® The drawing speed at- the step of forming the
nmul ti-layer.parison or%sE§§$ into.aecontainer differs . depending on the kind
of the resin, and 30 @.ﬁraav@rrg“sgzefed- aseapg;mpr:nat E:I'y:decsd’Ed within a
range causing t he aboveéfentioned. 30 drawing effect. It is especially '
preferred that the dra@%ng'Speed'be'in'a range of from 10 % m nute to
6, 000, 000% m nute. I'n t isginventlon draw nol ding of the nulti-Iayer
pari son or -sheet into gg@pgéblner .can be perfornmed under the sane
condi tions as known rm@tjlihﬁ-eco.nc&u@@«eaee —.t@atootehgdmldldq & 35
temmauwe(Tm)Gsmﬁ@Eanw@Mn%M weﬁmnomﬁrameam
drawing is carried =35 out to such an extent that at |east ‘one:of the
t wo- di nensi onal orlﬁntatlon coefficients ([err] and m) is:at 1east 0.05,
especially at | east30. 1. .For .exanpl e, formation of- a.bottle from:t he
mul ti-layer parisonmcan apconpllshed by draw ng .of the parison, in the
axial direction by fHol & rg;.,ra;sans or a mandrel and draw ng of the 40
parison in the |ate&al |‘r%c'?t|oﬁ°5’y 57 8w ST AP q . Sieps of draw ng
t he” parlson in the. ax I - _ i
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direction and in the lateral direction may be conducted concurrently or in
sequence.. Formation of a container such as a cup fromthe
nultl-layersheetcan be acconpl si hedby pl ug-assist formng (vacuum nol di ng),
air-pressure formng, sheet blow nol drng, draw formng, drawiTomnimng
nodi ng, conpression nol di ngf orward extrusion, backward extru- 45 'sion,
formard backmard extrusi on and expl osi on fornlng In this specification f

& Yornming 45 nethods are collectively called ' “draw f ornmi‘ng .nmét hod-! )
aw-nmolding is carried out.under the above- ment i oned condi ti ors
Mg . to this .invention, a contbﬁﬁﬁﬁ9haV|ng excel | ent’ transparensy,
rigidity and gas-barrier property and Ravi ng especrally nrgh 1nter-Tam nar
peel strength can be obtained. Further, by virtue of the 50 drawi ng
effect, it is nade possible to reduce_the wal | thickness of the container,
decrease the ..50 wei ght of the container "and reduce anounts used of resins
drastically. Uses The container of ‘this invention has a desirable .

conbi nation of gas-barrie \‘p[\ogergoya\ L,ggaq\t\ygyar@t spal ency and

i nterlamnar peel strergt g nShe VRITZbRY2 APRIX &I to various 55

Because of these % dvantages e contai néer of the ‘present invention is very
useful. for pre V|ng wi t hout substantial deterioration or quantity |oss,
various Tiquid g® pasty foods and drinks. for exanple, bubbling alcoholic
drinks such as % ot he,g alcg Iﬂ.c.rdu BKS ~SHCH -a§ o:l@tpanese sake; whi sky .
distilled spiri wine§ B2 2258 36esDHBEE I B Sarbonated drinks 60
such .as col a. and plain soda. fruit drinks such as straight fruit.
juices, e.g. Ie§%§EJU|Ce, 60 orange juice. plumjuice, grape juice and
strawberry juic d processed.fruit juices,e.g. Nector, vegetable juices
such as tomato [urce, synsheq g gty 8k R | gwwlg@rporat ed-drinks -
fdrnmed by bl endi ng a s8cchas icle SucH A sua o0F d PUREDSe, -citric acid,
a:colorant and a perfune optionally with vitamins lacti:c acid beverages
stews. e.g. pre-cooked curry, pre- 65 cooked hash, borsch-and beef . stem[--
gravy, e.g. neat sauce& boi t7ed: vegetables A7 shes . and 65 1,583,059
11 meats, e.g. vinegar&d pqu,bsyklMakh,uchhneaebfgodepaste of beef -and
vegetables Chi nese hot'chpot ¢h, "boi I'ed spimach,™ bor lI'ed ‘nushr oom boi |-ed
aspar agus, boil ed beans, boiled corn and cream boil ed tuna, seups,e.qg.
consonmTe SOugy potage soup, nm-so soup, pork i ncorporat ed m so soup and -

veget abl e soqp cooked Wi-th oid, rice foods, e.g. boiled rice, rice boiled
with red bearg Lpagqu oi'l ed rice, “frizzl ed boil ed ri ce, pilaff -and
rice-gruel, 0 S 8% e.g. spaghetti,:buck-wheat vermicelli, wheat
verm cei, . Clmnéﬂse‘g §@e and ltalian noodle, | o :

: 2 kS .3'5‘5: govhﬂom:moﬂﬁ:::ggg_g
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conmpound condi nents, e.g. those for toasted boiled rice or Chinese noodle
soup; luxury foods, e.g. toasted boiled red beans, thick and thick
bean- neal soups with sugar, sugared and boil ed beans with rice cake or

fruits and.jelTy, Doiled beans w th (reacte poured om, custard 10

puddi ng, jelly cakes and soft adzuki-bean jelly, processed fixh and neat
products, e.g. nmeat” 10 dunpling, hanburger, corn beaf, ham sausage roast y,
fish, snmbked fish, bacon and boiled fish paste,” fruit products e.g. >4
procesSed orange, peach, pine-apple, cherry and apple, condinments such as{”/
soy, saud@, vinegar, sweet, sake, drde$388) nayonnaise, ketchup, soybgan. ™
paste, lard and edible o, and Toods such as bean curd, jam butter and
margarine; li'quid medicines, 15 1liquid agrlcultural chenlcals liquid
cosnetics and detergents; . ketones such as, acetone and .15. nethylethyl

ket one; ali phatic¢- hydrocarbons such .as.-n-Kexane. -and n- heptane, -akicyclic
hyd- rocaslons. such &s cyclohexane -ar omati:¢.-hydrocar bons-isuch.as benzene,
tol uene and Xyl ene; ‘thl.orine- cont ai ni g carpon tetrachlorrde sk

t et rachl or oet hane and tetrachl oroet hyl ene;. lqu|d fuels and orls such
asgasol i ne, kerosrne, pet’r ol eum benzi ne, fuel oi:l ;- t hi:aner, grease

silicone 20 - 01I;;I ght" oi'l--and machi pe .0i I and- Ilquefred Freon ‘(t he
trademar k' of " a ‘prdo@ct “manuf act ured. 20" by tu Pont) . This i'nvention will
now be descri bed ygné erence to the followng. Exanrpl es that by. no. means
limt the scope 1" v@nd L0, rnExaanem 20, Il S0NS: havrng ‘bot h the
ends opened :and i E"“aﬁi V@&gf&@t%%ﬁ]%@%‘gsglslength of . 25185 nm
and a thlckness 7. 5 nntand pari-sens having both .the.ends" opened and
havi ng an i nner: d@aneter of 15 Mm a- Iength of 100. nu]andma t hi.ckness

of .4.5 mMm weré- pr.%p@ged fromthe follow:ng 24 - conbi nat ions of - i nner nost

and. out er nost Iaﬁ@ 5 g nternedlate | ayers - ‘ahd -adhesi ve* Iayers by using an
extruder for, form r'EJ r.ﬂ]ne:rmga gruihqq@g;r@ﬁd;gge s--whl ch "30 " ”included a
full-flight ed Bcrew 'ﬁé‘vl g . & didmeter "of B85 rrmang effecti ve’ “I'ength of
1430 mm .30 #nd:was’ provi ded" with a nelt- channeldrvrded into two.: '
fl owpassages, @n extruder for formng adhesi've 1ayers, whrch lncluded a
full-fli ghted~screv&g havi ng.: a.- drarreter of 40 .nm.and.- an. effectlve I"éngt'h'- of
880 mm and ma%;progégeﬁ wi:th:a melt’- channel divi ded i nt ot wo: 1 ow
passages, treu & o Lo i nt di ate layers, whichinclude a -
fuII-fllghtedsscPem13§ hé&lngtggobang{gf oféib H%tand .an, effectlve l.ength.
of 880 mm a:5- pgy die, a:-pipe forner-and: 35 a pipe cutter 'Résins Used
for formation- of & nt&énedlate |.ayers are as- fol lows:  EVI: Ethylene vi-nyl

al cohol. copolyner haV ng ont A le % & vi'nyi. al cohol
40 content -of 55 m)lt@ %gﬁ%%g‘%%% £t§%fggf°r§cp§ . fredsured accordl ng
to the dlfferentlal 40 t her mal anal ysi s. nethod herelnafter reterred
to.as '. DTA ‘nethod" ) in which the " = ' o RS
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tenperature-elevating rate was [err]/mm and an oxygen perneability ( 02 )
of 0.23 x [err] cc.cnl[err] sec cnHg as neasured at atenperature of [err]
and a relative humdity of 0% .. 45 EV2:
45 Ernyiene-vi nyl —al conot _copol ymer fravi g anm et hytene content—of—30—nol e —
% -a vinyl alcohol content of 70 nole % a nelting point of [err] as
neggtined according to the abbve- mentioned DTA nethod and.an oxygen -
‘meafi lity of 0.07 x [err] cc cm cn2 sec-cnHgas -neasur ed ‘under. t'he
abvqg_' entioned conditions.!. ' . 5 FEthylene-vinyl alcohol A
L yfregq havi ng_an et hyl ene contentlﬁ?’%@ nmol e % a vinyl al cohol . comoent.
of 81 nmole % a nelting point of [err] as nmeasured.according to The above- .
menti oned DTA nmet hod and an oxygen romeability. of Q 059x [err]

cc. el [ er 1] Segynf:Aud Aty B hgH AHR ek 0F0.8 A QNE: WBRoE 055 G QB firhbPNS - 55

EVA: by using an extruder for formmg innermost and outermost layers, which included a full-

55 Et hyl enefkghwgllscra\t/bm 9E£65 manap ¢1 hctelpﬂp}lgﬂmél@@mtlennemudﬁﬁ | e %

a vinyl aPcgffopii gg& %ﬁ s , ‘“éFd fégml'ﬁaa ur ed
s R e

5.4 x [err] aCkdie aip[nmed ith@an Iad@munemvmgradiprwzdithef aBMammp oned

condi ti 03 lmltrhﬁ?‘f 25 Fgg%ﬂ%ﬂ% Q‘E@ ﬂgfﬁ%ﬁ‘ ? i 1 eﬂtﬁen?w%rﬂmml cam:mm elr1 {)mst
| ayers a Ensitty of
0.909 g/ cc el A i Qj m éth caqésf’ ,?’“ |

above- nent | @igadm ﬁeamteumbonﬁfgtoﬁte lmd@f 5 elaedim tyszHT haV| ng

st amp uterm layers An ‘unsaturated

idgggl Bé carboxyll?’asmig%i ylenegp gp% ene copolymer hmi (% ﬂ%f ?}%%éﬁf 15
melgi ﬁ ojnt of 154°C as measu ed accordm to the DT %.M 1t %j
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met hod. comparison, cylmdncal cups having the same dimensions as described. ‘above were

10 formed from the above-mentioned 4 kinds of sheets according to the conventional sheet-
.-+ blowing method, in whxch the sheets as-extruded from the T—dle and in the molten state Were
. ~ blow-molded. - .
30 Cups formed accordmg to the plug assist vacuum formmg method (solxd phase formmg 30
: method) using EV as the intermediate layer are designated as “ SP1 ”, and cups formed by

' the molten sheet blow-molding method using EV1 are designated as * SBL” . Similarly, cups

formed by using EV2, EV3 and EV4 according to the plug assist vacuum formmg method are
. designatedas “SP2”,* SP3” and “ SP4:”, respéctively, and cups formed by using EV2,EV3
35 and EV4 accordmg to'the molten sheet’ blow—moldmg method are designated as “ SB2 ”, % 35
SB3 ” and *“ SB4 ”, respectively. K
- With respect to each of the foregoing 8 kinds of cups, the oxygen transmission rate (QO, ) :
_ the haze ( Hz ) and the orientation coefficients (€, m and n ) were determined according to the
methods described in Example 1. Further, 10 sample cups were chosen from each kind of

40 cups,and 340 g of an aqueous solution of table salt was filled in each cup. The filled cups were 40
allowed to stand in an atmospherg. maintained-at.-.1°C, over 3 nights and days, and .
immiediately. the cups were subjected ta thié fre€ vibration tést under.conditions of a vibration
frequency of 400 cpm. a vibration amplitude of 20 mm and an acceleration of 1.8 G for 30
minutes by using a Matsudaira type vibration tester and the number (N ) of broken cups were '

45 counted. Further. occurrence of delamination was visually tested by a panel of 5 men (the 45 = -
occurrence of delamination was evaluated based on an average number ( ADN ) of cups -

- where delamination took place ). The thickness uneveness of the intermediate layer is
molded cups was examined in both the vertical and circumferential direction of the cup and
standard deviations 8L and 8H were determined. Results of these tests are shown in Table 4.

50 As will be apparent from the results shown in Table 4. the solid phase pressure-formedcups 50
are excellent over directly melt-molded eups with respect to the oxygen-barrier property and . -
transparency. It will also be undérstood that if the intermediate layer is selected'so that'the : :
requirements of this invention are satisfied. the resulting cups ( samples SP1 and SP2 ) are
much excellent in the mterlammar peel strength and the thickness uniformity of the inter-

55 medlate layer. - 55
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Resin bl end having a density of 0.90 g/cc and bei ngconposed of unsaturated
carboxylic acid-nodified pol yethylene having a nelting point of [err] as
nmeasured according to the above-nenti oned DTA net hod and an unsat urat ed

carboxylic acid-nodi fi ed polypropylene having a nelting point of [err] as
measured according to the above-nentioned DTA 15  nethod.
15 These pipes (parisons ) were heated for about 30 minutes in a hot
ai r-c\_rcul at ed. oven nai nt ai ned preci sely at an at nosphere tenperature ¢ :
155C. ~fhen, pi pes having an inner di alrg%ée)% of 10 nm a length of. 185 nmahd-
a thi cknpﬂq of 4 5 mmwere forned intd ?I es _having a thickness of %1__6
mn an i nner capaC|ty of 300 cc and a wei ght of 22. to 24 glbottle 20
according to the sequent biaxial draw bl ow ng met hod at a draw ratio of 3
in the longitudinal A 20 direction ( :the bottl-e height direction ) and at a
draw ratio of 3.5 in the lateral, dlrecthgc(\ot(pe gttLoe circunference
directiony). Bottles havj ng t’he Same schi- e r% ﬁo geri becj #bove were
prepared from pi pes having an |@ rodi arreter nm- a Iengfh of 100 mMm
and a thickness of 4.5 nm accor{i§ng to the sanme sequent bi axi al
draw bl owi ng nethod at, a draw r t‘i'lo of 1.5 25 .in the .l ongitudinal
direction,and at adraw ratio o§ .5 0Ntk .ka.tet.ak.duectlon 25 For
conmparison, cylindri cal mul ti-1 a r Bott 128 i TSBE same diinensi oné as

descry bed above wer e, prepar ed g sorre of 24 conbi nati ons accordl ng . to the
known direct blow nolding met hg bl ow- nol di ng of nolten parisons )
whi ch multi-layer parisons as- ruded fromthe 5-ply die.:#and in the

mol ten state were inWediately bl ow-m)l dedr.339 8 g3 ®gh case? the noldi ng
was carried out carefully so that! t hé' t hikkness kebi®<of innéknost. 30 or
out er nost Iayer/adhe5| Ve layer/intermediate | ayer was as cl osé to 100 :1 3
as possibke. 'Wth respect to each of the so prepared 58 kinds of bott1es
the oxygen transmission rate ( [err] ), the haze ( Hz ) and the'
orientation coefficients (' e, mand | i gh DG 1 GNETrAQSt and out er nost

| ayers were deéternjned dccbrdi ng 1, the met hod™ arseIvSed +.n, “Japanese

Pat ent 35:. App} i cat i-on.Laj -open’ Speclfl cati.on No. . 49379/ 75,,_: ""'r']jeasun ng
met hos of JI S "714 =35 ‘@nd the- above rrentl oned fluorescence neihod,
respectlvelyi;,f i hires

=e§l bott':l,es" \'Ner.e’ﬁal "ovied. { 6.5t
c§/ f*g ‘days'- and--ni-ghts, ang trTTTBdI atel Y,
c&ﬁﬁe’%e“l’?"dﬁr“’ fmwwel ght of '

they were | et = 1.0,
at mosphere mai; in ,al

fol | owi ng fof
nunber of - boitles. br oken'
falling: strengt_ _.
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was determ ned. Further, occurrence of delam nation was visually exam ned
by a panel of 5 nen (the occurrence of delam nation was eval uated based on
an average val ue of the nunber N of bottles where del am nation took at the
first falling test). From each botile, specinmens having a wi dth of I0 mm
..l ength of 50 mm were cut off in both the vertical direction and 50
frential direction of the bottle wall, and the peel strength ( AT )
g$ured at a - 50 peeling rate of 100 nmmnmim in an atnosphere .
i-hed at a tenperature of [err] 3 a relative: humdity of 60 % .
B _these tests are shown .i.nl"lsgg ¥ 3. ln Table 3. synbol's of ottles
are expressed by nunbers of four figures . The t housands di git indicates-the
material of the internedi ate | ayer. .For exanple irt,oom2", " 3" and " 4"
55 indicate EV 1, EV2, EV3 and74b¥44 (domapéed)tively. Sinilarly, the hundreds
digit indi cates he ,55 material of the adhe5|ve Ia er and the tens dI git

i ndi cat e§ t he : ’al of - Rbrelts(wl/ibmrrﬂsrestand | 'I"&’ﬁ@frs and tF
expressi on rranne the sane as in. case of FFedl ate 1 ayer.: The _
units digits indi cate ki nds Mf- bott |4Dn I\/breass,peCIflcaI lgg "1 ". "2" ‘and" 3
" represent a-draw bl ow ol ded bottle drawn at :a draw ration of 1.5in the.
| ongi tudjnal dirggtion and adra\Apratlo 01°P|nthe 1%¥%ral direction a

ditection and at>3 draw I‘atld) of 3 ifi the Io -t udi nal ction, and a- ,.'
conparative bottfe formed by the above-nmentiionéd direct ow ol d| ng -

met hod, fsespec- $Bivel y. For cexarrpl e. lsynbol 3321 22 indi omtzes a -bi axi gl I y
dr awn bI 3vv- nol desBbottl e compri sing.&n i nter ®&di at'e | ayerl2of EV2. a '
adhesi ve | ayer o$B3AH | and ithnernpst2and out &26ost IayerQslS 65 -of PP2 in
whi ch the draw r84 0 in the Yateral &irecti o®2's 3.5 and-the draw ratlo in
t he _ 1,583, 059 L

13 Iong|%ud| nal direction is 3. Fromthe resul ts shown in Table 3, it Wil I

readily be under st ood. that bi.axj.al It ; bl W nol ded ottI es are
apparently B gel‘%'tilﬁhagl‘r‘ ?%Ef g&:@ﬁg‘;ﬂg 4 Q’{:ﬂ‘ t to the
oxygen bay r {akid Gakeardt etse %t ly

bl ow nol edfoﬁmnbmbﬂ:bdam which umﬂwhnlgmeram:emas Imraed catét SQfCaama dt:Imarﬁcmb

bottles witi thedprsitudieal dire etwa t o drawcral

excel | ent offgFaikiaP thdi’ ity ﬁ?g’“f,{;&éﬁ’é‘ﬁ g'ffﬁ,‘{{ffb% t‘;respg(rale

strengt hsodein mym ntxﬁ&&'ﬁulfuﬂajmlaﬁdh ygarnq;eimam ityle4: xst3bengt h.
It will al st ecaomdar stm@d'lg#tateawfedtarﬁetemmfet 37é€eanldaﬁw Mﬂltyetﬁt in the
1V

varrier_prol AL AP mrg i e

above- ment nife hz%lx -ut he
oxyge n- bas r bcﬁd’m/[ﬁihbml’cmﬁg as meaaspdin andmem ées aIaJWe mlcalsblﬁaﬂt 3sc an be
cohge rﬁlgq I t t Jaxgr-constituting materia
remar kabl y unsatl.ltl'at d carboxyhc acxdmd?fte %f)%/ pl?O] lgl??gavmg a density of 0.90 g/cc and'a . . -
melting point of 156°C. as measured accordin to the DTA method was used as the material
of the anrlﬁeswe layeradjacent to the intermediate- Jayet. An isotactic polypropylene having a
40 density of 0.909 g/c¢ and'a melting- pomt of 160°C.-as measured according to the DTA 40
" method was used as the material constituting the innermost and outermost layers: '
For comparison, with respect to each of the: foregomg two-combinations of resins, in the
same manner as described in Example 1, bottles were formed from multi-layer parisons
extruded from the 5-ply di¢ and still in'the molten state accordmg to the direct blow moldmg
45 method. " 45 -
Configurations of the so formed 4 kinds of bottles were the same as those described in -
Example 1. The amounts of resin$ extruded from the ‘three extruders were adjusted so that
the thickness ratio of inn¢rmost or’ outermost layeri adhesive layer/ 1ntermed1ate layer was as
close to 100 : 2 : 1 as possible. = - - )
50 Withrespect to each of these 4 kinds of bottles, the oxygen transmission rate (QO,),haze 50 -
. (Hz ). orientation coefficients, falling strength ( Fs ) and interlaminar peel strength were = =
determined according to the same methads as.described in Example 1, and the number (N ). . .. .~
of broken bottles and occurence of: ination at the vibration test-and -the standard L
deviations 5L and 8H indicating the thickness unevenness of the intermediate layer were
55 determined accordmg to the same methods as describ xample 2. Results of these tests 55
are shown in Table 5 In Table 5 symbols md e_the followmg bottles '
BOl: . = S
Biaxially drawn blow-formed bottles contammg Nl as the mtetmedlate layer-constltutmg
_ material. _ . _ _ .
60 BO2: ' 60 -
Biaxially drawn blow-formed bottles contammg N2 as the intermediate layer-constltutmg : :
material. . _
Dot . . .
Directly blow-molded bottles formed by blow molding of molten pansons ) contalmng N1 :
65 as the intermediate layer-constituting material. o 65

dr aw- bl ow nol ded®{fot t | e .dr anwh.iaa. ‘draliv ratio 5 60 3.5, Iﬁ;“’the Iaterat'l

“E%o




14 1, 583, 059

14 15 - 1, 583, 059

1, 583, 059 16

16 17 , 1,583, 059 18. -
1, 583, 059 19 _ _ _ 1, 583, 059
20 ' ’ 1,583, 059 C oy

20 Exanple 2 Symmetric 5-1ayer .sheets having a thickness .of 0.8 nm an §A°

wi dt h ofjﬁéo nm were fornmed by Usinglﬁﬁ(g?truder for formng innernogi\an
out er nost+ | | i fUl 2 1 ght : - i ter

of 65 nm and an-effectfvé'léngth of 1430 nm an extruder 5 for formng
adhesi ve | ayp@2, which included a full-flighted screw having a dianeter of
40 mm and an llélfnfcgt bloyandided fotlegson@Bing M as the intermediatd dayef constitgingmatgr-
i nter medi at & av el S, U6l in Tabie 5, it will readily be understood that BO2 bottles formed by

- s selecting the intermediate layer so that the requirements of the present Invention are satisfied 5

are much excellent in the oxygen-barrier property, falling strength, strength and delamina-
tion resistance at the vibration test and thickness uniformity of the intermediate layer.
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included a full-flighted screw having a dianeter of 40 nm and an effective

| ength of 880 mm a T-die equipped with a nulti-channel adaptor and havi ng
alipwdth of 0.6 nmand a lip length of 500 mm and a sheet-form ng

machi ne. The ethylene-vinyl alcohol copolyners 10 EV1, EV2, EV3 and EV4
described in Exanple 1 were used as the internediate Iayer- 10 -

3ut|ng mat eri al . - An et hyl ene- propyl ene copol yner havrng a density ‘of
»¢, a nelting point of [err] as measured according to the DTA netn_d

_ ndex of 1. 6. dg/nln as. neasuggg(ggcordrng to t he nethod of 91S

K-67 ~lala a h Lene ¢gQ a AR~ d 282 3 Of the
i nner nost and outernDst Iayers An- unsaturated 15 carboxylrc acrd modi fied
et hyl ene- propyl ene copolyner having a density of 0.90 g/cc, a 15 nelting:
poi nt of [err] ‘as-neasured-accordi-ng to the DFA-nethod and-a-melt index-of
2.0 dg/nmin as neasured according to the above-nmenti ened nethod was ‘used as -

t he adhesive | ayer.-cansti.tuting., naterra' ”egsheet forntng operatroaumas
carried out by~ -adj: usti:ng t he-anmunt:s.of si nsi extruded fe0om the: t'hree
extruders so that thewthicknessratio: ¢f i nnefnmost - 20" ~or outernost

| ayer/ adhesi ve | ayer/internediate Iayer was as close to 100: 1:3s possi-bl e..

20 The so formed 4 kinds of shee®s were heated forAbout 15 minutes. in a hot
air-circul ated oven having an at sphmre—ﬁhlﬁbalned precrsely at [err] and
they were fornmed into cups havin % dfarf@fer®d® 85 nm_.:a height of 50 nm-

an inner capacity of 300 cc and’ Snit. weight of 9 to 10 -g/ cup according to.
the plug assist- vacuuntforntngrﬁﬂ&od di scl osed in-U. K Specrfrcatron 25

No. 1545096. _ -
25 For conpari son, cylrndrrcal cé havhng,the,sane drnensrons as descrrbed
-above were forned from the abovi.@rengi @@j & Ri nds of-sheets according to
t he conventional sheet-.-blow ng nethod. in whi.-ch the sheets as- extruded
fromthe T-die and in the nolten state were bl ow nol ded.. - 30 :
Cups formed according to the plug assi st vacuuntfornrng ‘met hod (solid- phase
formng 30 method) using EVI as the i-nternmediate |ayer are designated as "
SP1 ". and cups forned by the no heet bl 6w ol di ng net hod usrng EV.1
are designated as " SBI ". Sim arlyw ctigs eofned by usirng EV2, EV3 and ]I
EV4 according to the plug assists Sgmcuum f or ni ng net hod are desrgnated as’ "
SP2 " SP3 " and" SP4", respecL.LvEIEy and cupsfornmed by using EV2 EV3 35 and
EV4 according to the nDIten snpe?“bldﬁfﬁderﬁg‘nethod are designated as "
sB2"," 35 SB3 " and " SB4", ré%pectlvely "Wth respect to each of the .
foregorng 8 kinds of cups, th@ oxygen transmission rate ( Q2); the haze(.

Hz ) and the orientation coefticrents ([err], ntand n') .were determ ned
according to the nethods descm bed kngExanple 1. :Further, 10 sanple cups
were chosen from each kind of 30 ¢ E. and 340 g:of an- ‘aqueous sol ution of.

table salt was filled in each cug. fd | ed cups. veret 40 al lowed to
st and |n an atnDsphere mai nt ai ne aqg% . 10C. over 3 nrghts and days and-
I =3 o i
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I mmedi ately. the cups were subjected tthe free vibration test under
conditions of a vibration frequency of 400 cpm a vibration anplitude of 20
nm and an acceleration of 1.8 G for 30 mnutes by using a Matsudaira type

vibration tester and the nunber ( N ) of broken cups were 45 count€d.
Further. occurrence of delam nation was visually tested by a panel of men -
( the 45 occurrence of "del am nati on was eval uated based on an. average /"
nunber (° ADN').of cups where del ami nation took place-). The thickness: Tk
unevenéss Qf the intermediate |ayer igggglsed cups was examined in both the
vertical aRe—etrreunrfterentt fonof 1 cup and standard devi ati%ns
[err] and [err] were determined. Results of these tests are shown in Table
4. 50 As will be apparent fromtheEsaspd4s shown in Table 4. the solid
phase pressur %e_s};%s;ﬁ%un&&g%kmgé Séymeﬁmgﬁé?npg% ;‘;W&%@%wﬁﬁd Icups .
With respect UELL Bene0% -aggca‘-% '23 ‘_5, _ ? 1 al so
be under s{FodNs hakavinf af Meltihg)p6ia El %.qh& é?zfglté) t:ﬁsé‘l1 16 %ﬁ;ﬂg@i &5,;2{'[".% 5
requirenents tfmperatuge-¢levating rapnwas H)°Cairs drideah odyben peemedbilinof .69 10-'3arpl es
S B L e Sl pSa e e ol (e
thickhess uni bOhEiG, ¥s méastref accbitifnh o D g'l“ﬁ t:%’é A0 gengpermeab%lityof
55 21 10 2.2x 107'? cc-em/cm®sec-cmHg were used as the inter: WEoola nstituting resin. A 10
4-methyl-pentene-1 polymer ( manufactured ahd 5@® pfifsPtradename “ TPX ” by ICI )

2 22 ! ! ; ¢ 4 ; .
2 oo o (o R R e s
st

Unevenness of gna 5 temperatureof 2! . was used as the resin constitu n

ADN 15 [ lagerd. Adhesive polypfopylére (Skdhufactured and sold uridér tradename “M®DIC ” by 15
.20 : MitsubishigPetigchemical ) havigpa density of 0.90 g/cc,@ melting point o 153°C. as -
15 measu ording to the above D’sfg@m and a meltindex of 2.4 as measured acgording
: to the %i?%é)i JIS K-6760 was u stheresin constituting an adhesive lay im'posed
.23 bet eM1férmost or outermost la&r and the intermedfate layer. In the sarm' ner as

.31 SB1 20 described in0Example 2, the shdet-forming operatiéh ®ds carried out while adjudtigSiR? 20
1rotation number ofgfhesgrew so that the innermost or outermost layer/adhgsiveBer/ inter-
mediate layer thickpessfatio was as close to g:‘zé ‘e 10 as possible.
. " Theso ﬁepared réc’kinds of sheets were iently hieated m a hot air-circuilated oven
21 installed With d)infrared heater maintained precisely at a molding temperature indicated in
0 25 Table 6, and they were formed into cylindrical cups having a diameter of 85 mm, a height of 25
50 mm, an inner capacity of 300 cc and a unit weight of 9 to £0 g per cup according to the
known plug assist air-pressure forming method. '
For comparison, the foregoing three kinds of sheets were heated-at 250°C. in the above-
mentioned oven just after formation of the sheets and they were formed into cylindrical cups
30 having the same configurations as described above according to the plug assist air-pressure 30
forming method. . '
With respect to each of the so obtained 6 kinds of cups, the peel strength, the thickness
unevenness in both the vertical and circumferential directions of the cup and the standard
“deviations 8L and 8H were determined to obtain results shown in Table 6.
35 As will be apparent from the results shown in Table 6, as compared with the normal heat 35
forming method conducted at 265°C., in the solid phase pressure forming method conducted
at 226°C., resin combinations satisfying the requirements of the present invention give
generally better results. ' ' s
In the above-mentioned DTA method, the melting-initiating temperature ( the tempera-
40 ture at which melting endotherm takes place in the DTA thérmogram ) of 6-nylon (N1)was 40
. 209°C. and the melting-ending temperature ( the temperatute at which melting endotherm is
¢ completed in the DTA thermogram ) was 229°C. The mélting-initiating temperature of the
blend (N13) of 6-nylon and 6,6-nylon was 203°C. and the melting-ending temperature of the .
nylon blend was 232°C. The melting-initiating and melting-ending temperatures of 6,6-nylon
45 were 246°C. and 268°C., respectively. Accordingly, when the forming was carried out at 45
226°C., 6-nylon (N1 ) and nylon blend ( N13 ) were in the semi-molten state and 6,6-nylon"
was maintained at the forming step at a temperature muéh lower than the melting-initiating
temperature ( 246°C. ). - '
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Exanple 3 By using the sanme noidin g equi pnent as used in Exanple 1
symmetric five-layer parisons conposed of three kinds of resins were
prepared, and bottles having a symetric 5-layer 25 structure were fornmned
fTomthese parisons according to the sequent biaxial drawblow 25 formng
met-hod in which the drawi ng operation was carried out at 1 59C. at a
dredy ati.o of .3 in the longitudinal direction and dt a drawratio of 3.5 in
Materal direction. An' [err]- aninocaproic aci-d.polynmer (N1') havin

Bl4 /ng point of [err] as neasuredlggfﬁg ing to the DTA method, a relatli
vi scoseby of 1.9 as neasured with reqriprt ta a solution-of 1.-g of 30 the
pol ymer in 100 cc of 98 %oncentrated sulfuric acid and an’ oxygen _ '
pernmeability of 4.0 x 30 [err]cc cnm[err].sec cnHg as neasured at a-
tenperature of ~ferrj:and arelmlvetumtmty of 0 %ofra’ =~
caprolactanihexanethylene dlannDnluntadlpate copolyner (N2 ), havnng a.
mel ting point of [efr], as- neasured according to.the: .DTA et hod, ‘a %2l ative
viscosity of 3.4 as neasured in the same manner as descrtbed above, an
oxygen perneablllty of 3.5:§ 10-12 35 Lk anlerr] ‘'sec¢. ciHg as . measured in
t he same manner:as. descrlbel above aB&a Fol'actam - 35 concentratlon of .
81 nol e. %were used as.the |§terned|a?e‘?ayercbonstltutlng raterial ., An.
unsat ur at ed- car.boxylic aci dsmodi fi ed pol:ypropyl.ene havi ng.:a den5|ty of 0.90
g/cc and a neltlng point -of§[err] as:nmeasured accordlng t0 -t he DTA nethod {
was used as the nmaterial . o§ t he adhgghxe,lgyer ‘adj.acent to the . :
i ntermedi ate | ayer. An. |sot§cgl C: pol&@@p@@@e ‘havi ng .a 40 . density: of
0.909 g/cc:and a nelting point of [err] -as nmeasured: accordlng to.the DTA -
40 nethod was used as the natenlal constltutlng the innernpst and outernnst
| ayers. For: conparlson mnth reSgect to each of the- fore90|ng iwo
conbi nati ons .of. resins,.;in- the gne manner -as described. in Exanpl e -1, .
bottl es were formed fron1nu£té 8yer parisons- extruded fromthe S-ply die
and still in the mol ten sta§e-§@§(§ dc%t(ggge di rect bl ow rml di ng 45
met hod. 3 _
45 Cbnf1gurat|ons of the so:torned 4 ki-hds: of- bottles mere the same" as -
t hose described-in Exanple-¥ ‘Theampunt s of " resins extruded frontthe three
extruders were adjusted.go, ghat t.he thickness .ratio- of |nnernnst or
out er nost Iayer/adheS|veuIage@%rnernedlate | ayer was as close to 100: 2 1
aspossible: 50" ~Wth re peﬁt - each of these 4 Kinds of bottles, the
oxygen transm ssion.rate. ( Exﬁ « haze 50 (Hz ). orlentatlon coeff|C|ents
falling strength ( FB.) and lagggla R BR. strength were deterni ned
according to thé same methods as descrlbed Tn Exanple 1-, ‘and’ tthe nunber
(N). of “broeken bottles and occurence of del ani nation at" the vibration test
and the standard devi‘ati'ons [ery] " and Lerr] |nd|cat|ng the thlckness
unevenness of the internediatel yer were 55 determ:ned accordlng to the
same net hods as descried:in EX l:e2: -Resul ts- of these tests 55 are shomn
in Table-5. -fn Table 5, bottl| & ggnbobeendigat e the fol 1 owi ng bot t1 es:
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BO 1: Biaxially drawn bl owforned bottles containing NI as the internediate
| ayer-constituting material. 60 BO02:
60 Biaxially drawn blowfornmed bottles containing N2 as the internediate

| ayer-constituting material. DOL: Directly blow nolded bottles (fornmed by

bl ow nol di ng of nolten pari sons ) containing N1 65 as the internedi ate

| ayer-constituting naterial. 65: 23 . _
1,583,059.. - . 23 DO2: Directly P
bl ow rml delq bot tles cont ai ni ng N2 as t1t5g3 og;t er nedl at e | ayer COI’lSt I tut |i:,g
mat er - | al=—Fremthe= i Emre oW R—as . - AV

under st ood that BOZ bottI es forrred by seI ect| ng the | nterrredl ate | ayer so

that the requirenent s%fg{l t he resent g 5ohn are qsq?dérl sfied 5 arg much
excel lent in ﬂﬁa? d‘)ﬁ Bp welfeavl pgata and

0 ra .
Gelam - 1] iy amaom'ﬁ?p A IR o
the i nt er Rxdi preéiselydaoatrolled.to & € in Table 7 and then formed in; rectan af tray
1, 583, 059 having a length of 140 mm,aw1dthof100mm andadggth derﬂhman@rtme ng a

thi ckness of o SiofhK %(ﬁ;‘!mé‘iﬁ@*?@f Hong; '%nX’“ ‘%"2519%' m@?g%hwmﬁhm g@% boye

5-1 ayéer struc;%{,pn EndXbiia
sheet - formmgadam Iﬂethe'ﬁ asesmar- preksi efaﬁmﬁg)m apsddi.c. acl d pol yner 6- nylloon

N1 ) as used j r’Wl ¢tgo c'GOth 4151.@8 f $haeth racqidatOﬂlmaghﬁp@rqaomw [err]
according to ¥ “@j‘g? 29% ;‘P%S sﬁté ygnenm gr*r‘é&te was
th@ fo Kki @s df tra§s; Qva@ mHg as

[err]/mn an ddéa
measur ed at5 addtanyned at:aarcmgo:b tlieenast]loceodeSal(melzamestm:s hiershelirt iy Table. A) 15
" Aswill be apparent from the results shown in Table 7, even when rolled sheets are formed
into trays, if the requirements of the present invention are satisfied, the properties. of trayscan
be remarkably improved. It will also be understood that even if properties are improved by
rolling, when normal heat forming is conducted.on rolled shieets, thé improved properties, for
20 example, the peel stiength between the intermediate and adhesive layers and the haze, are 20
lowered to levels before rolling. :




and an 80/20 (weight ratio ) mxture (N13) of 6-nylon and .6, 6-nyl on having
a nelting point of [err] as neasured according to the above DTA nethod and
an oxygen perneability of 10 2.2 x 1012 cc.cnicm_ sec cnHg were used as
the Tntermediate Tayer-constituting resin. A - 10 4-nethyl--pentene-1
poI_yrre,_r ( manufactured and sold under tradenane " TPX " by ICl-) having a
densifyyof 0.835 g/cc, a melting poi nt of [err] as measur ed accor di ng -ta
thee DTA met hod and a melt index of about «7.0 as measured under "
cond ons of a load of- 5 Kg and rature of err] was used a the
resin onstituti ng |nm=rrm<19 and ?llgfsgll&nﬁcf- . ..[ . ] ; §8 -
pol ypropyl ene ( manuf act ured and sol d under tradename "MODI C " by 15~ _
M tsubi shi Petrochenical ) having a density of 0.90 g/cc, a nelting point
of [err] as measured accor di ny. to-the above DTA et hod" and,_g_a melt index of
2.4 as neasured’ accg ‘ng; to the nethod of JIS" K-6760 was used.as the resin
constituting. an. adhe_?l\ve_.l |emrr«e-pp@sedx~betwveeanmt;hg i:nnec. m)st or 3/
outernost 1| ayer. and-the |nterrred"ate bayer: 1n‘the: same manner:as 20
described in Exarrple 2, "t he $heet - f or i ng operatlon was . .carrled out whi:l e
adj usting the 120 rotafi. rL,_.,r;.u.nber. I,,..t,g% qneyv Soathat ‘t he: mnerrmst or -

out er nost | aye.r/ agheswe"‘l g@g/ |<gn';eg bale, | @ygr"‘ Zhickness ratio:was as
close to as: 1 10+ as pessrble The soprepared three- ki nds: of sheets

were suffici e%%heated T'n“a“hot air: C|rcul ated’ oven |nstalled with an-

infrared heat i.nt ai nedmpxecnsevl e gt aumledi’ ggo:t @Jer ature.indicated in
25 Table 6, & hey f&bmﬁd&t@ cc-;/bldSGBl cvag & eps havi ng a di-aneter
of 85 mm a heg ~of © 25-50"hm " am i nner ‘capaci‘ty~of 300 ¢c and a unit
wei ght- of 9 to&g)gg per .cup. accordl g to the known pl ug ‘assi'st air-pressure
form ng net hod®" Por . corrpgg@g ssh:agf%reg;@:qg;t@g%. nds..of, sheets were
heated at [err] in-thé& aboveaorreﬂﬁtdéréd%?eﬂcfuﬁc’&?f’er formation of the
sheets and they were forned into cylindrical cups- 30 -havi ng the sane _
configurations as dgscgi bed above according to the plug assist air-pressure
30 formng rretgod iﬁ respect to each of the so obtained 6 kinds of cups;
the peel strength, 'E t@ ckness unevenness in both the wvertical and .
circunferentiaf dirg Forks20g gt hg & 2angl 3 B2 st:aﬁd%rg?d devi ati ons -[err]-and
[err] were et &rni §o‘ao§tﬁr°n P @ Ps BFOoWP i P Fabfe 6. 35 As will be
appar ent fremﬁhe résults shown in Table 6, as conpared W th the nor nal '
heat 35 fogm ng met hod conduct ed at [err] in the solid phase pressure -
form ng net hodgoconduct ed at [err], resin conbi nati ons satisfying the
requi rements of the§ Sy esent invention give generally better results. In the
above- nent i one} DTA'Sl%%hod the melting-inigiatin terrper ature ( the
tenpera- 40 tgre a§ SR d.’:horﬁ |ﬁ§&80t ﬁ]galﬁ%é Face in the DTA

t hernogram) of 6- nys@ﬁl % °4% [err]/ anéqthe nmel ti ng- endi.ng -
tenperature (the terrperature at WhICh mel ti ng endothermis.conpleted in t he
DTA thernogram ) was [err] The nelting-initiating tenperature of the -
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blend ( N 13 ) of 6-nylon and 6,6-nylon was [err] and the nelting-ending
tenperature of the nylon blend was [err] The nelting-initiating and
nmel ti ng-endi ng tenperatures_of 6,6-nylon 45 were [err] and [err],

respectively. Accordingly, when the formng was carried out at 45 [errJ,
6-nylon (N1 ) and nylon blend ( N 13 ) were in the sem -nolten state and
6, 6-nyt on was maintained at the formng step at a tenperature nuch | ower,

t han \{ he rTEItlng|n|t|at|ngtenperature([err] ). - 1,583,059 26 _ '}
26 27 . 1, 583, 059
27 Exanpl .S pr pnar dds in anrml e 2 were subject ed’to

cold rolling at a rolllng speed of about 5 minmin at roomterrperature by
using a rol | .Nolse sheet thickness after the cold rolling was about 0.40 nm
The col d-rol | €t ey tvsluwéﬁmnl@mr&tl(h)tra -forning tenperature 5

preci sely controrl %:‘r‘c tll; ;x %d&{l't“'é‘d’“ “‘TéfE‘F 188 sheetnwhighrorrespendseql i n
rectangul . traws dej aefdrmas Qausii Kibvee Bveglgelso ?a?dg
dept h of 25mm under a form ng preSSUI’E\:a le':'6 to 9 Kg cn® accor he
known_ pl ug ass# mﬁm ersshegte cqmpopadrad fonstrising . WeFQ)prelm &omslmsamehesm

for ??Oéﬂg & Rl L k&%@“ﬁ'ﬁ%&l‘%ﬁsfon%egﬁﬁﬁﬁ?ﬁiﬁ?ﬁ”‘gg&*&fggﬁ‘%: about

descri bed abo:«ehe sin matmald‘ong)rmmoh lo@ 1agersi ﬁﬁdsbds betaeern-tpé RiA&iion 1ayeF ﬁﬁmg
adhesive layer and betwg terre@b a@h@siyeg yet. H@-omdh@g ae 4

(hds o shediiels Mg R g el et ao o

sheets andst hgyefsOthegiie BGrid ﬁnaq ni ftaa e layend/ the sdnit e BR6f 2§
described in lﬂxmmpiaea layerstah@th mie shitet-windin madﬂle@susedm&‘ka mople 2,and afddﬂmefnt s

([err], m andipanges %eF o ‘“‘Fg‘tehu;fe é“th‘ci‘ aﬁfﬁleéﬂ’ltb hélﬂffhs 8
ki nds Of tra n%oldlhg%é %ﬁﬁ’é%g p 2C nel%é iF {@ eélﬁ rret hod
of JI'S K-@gl4m iplehg ﬂhlbﬁS(lBhﬁMﬁeré ised fobt et-foﬁaﬁn eittl c@ﬁ@é‘tﬁﬁiﬁt b6 om

the results swmrs pﬁherfam extrydersweseiadjisted so it inthe giolded sheets,ahefticknes$ ratiot 0
trays, if thefBpmostopaniprme asygngg @i iayey Fhetits e fiamedinte yeratas as he

properties of Tkt Soeibd Peind Lo siIRERY Bbhted at 13/y°b|anah§9f39ﬁed%mer st ood
t hat even2sf cplircpeal t:upeBavargehelsmrpcmﬁgilrhymsfam mnwgelg hahhosa 6f th@dup: e;iar dor@s ng
i s conduct ed iBExamylq Z3¢carfiagtod

for methog. 0!
e ool st B RETR R BB Wi e s e é’é‘%ﬁgﬁ%ﬁ%@g P he

haze, are 2 Cups prepared by plug assist air-pressure forming ( solid phase forming ) by using EV1 as
30 the intermediate layer-constituting resin were designated as *“ SR1 ” and cups prepared by 30
sheet blow molding of molten sheets containing EV1-as the intermediate layer-constituting
resin were designated as “ SBB1 ”. Similarly, cups formed by plug assist air-pressure forming
by using EV2, EV3 and EV4 and cu ups formed by sheet blow molding by usmg EV2,EV3and
EV4 were des1gnated as‘ SPR2 ”, SPR3 ”, SPR4 » “SBB2”, % SBB3 ” and “ SBB4 7, '
35 respectively. 35
With respect to each of these 8 kinds of cups the oxygen transmission rate ( QO; ), haze (
Hz ), orientation coefficients ( €, m and n ), vibration resistance ( N, ADN ) and thickness
. _ unevenness ( 8L and 8H ) in the ‘intermediate layer were determined in the same manner as
e " described in Example 2 to obtain results shown in Table 8. .
40 From the results shown in Table 8, it will readily be understood that the transparency of 40
- . cupsobtained in this Example is inferior to that of the cups obtained in Example 2 because of
the presence of intervening layers or scraps, but a similar tendency is observed in this
Example with respect to other items and cups having excellent properties can be obtained if
the requirements of this invention are satisfied.




| owered to |l evels before rolling. 28

1, 583, 059

28 29 1,583,059 .

29—29—Notes *T average val ue (sanpl e nunber = 10) : e direction deS|gnates
t he r01I|ng direction of the startlng sheet, which corresponds to the:

***

fornatlon of |nnernDst out er nost , |nternedfate and adheS|ve Iayers and
addi tional ly, sheet scraps.fornmed at the forming step in this Exanpleée 10
and scraps forned by crushing: defectlve cups--f

ewmdlntms ‘Exanpl e by a
crusher were used 10‘as the resin. naterla{” or. fornatlon of | ayers o

i nt er posed between the i nnerhost, Iayer and adhe5|ve | ayer. and bet ween t he -
outernost |ayer and adhesive Iayer Frem-t hese resin. naterlals symmetric
7-layer sheets. having a- thi'glness. of- about' 0,8 am-and- a'wi-dth of 450 mm
wer e nol ded by using’ the sa ; exty uge® HoR | BoENgt Hon of i'nnermpst. and -
out er most 15- layers,’ ‘the s RE. e%ﬁrﬁd%r°f8r°f8rﬁa?lon of  adhesi ve. | ayers,
the sane extruder. . for forn n-of - 15- |nterned|ate l'ayers. and the sane
sheet - wi ndi.ng nachi ne as -usg& in Exanple 2, and addition- aIIy,.an ext r uder
for formation of |nterven|n§§Iayers whbcn mag Lhstalled with a = -
full-flighted screw having: gsplaaptgr =of 20ognm gn@ an-ef flective |ength -of
880 nmm -and.a sheet extrusion noldi ng machi-ne conprISIng a-mul ti-channel
adapt or and-a: T=di e- haV|ng a'lip width of 0.8 20° mmand a Fi.p Iength of
500 nm were used for the shget - fg§n1ng operation., The sGrew. rotation 20
nunbers- of .the. .four extrude@s yere. adpusted~so Ehat in :the. nol ded- sheets
the thickness rati o of. |nne§m9%t -Or. out’'er npst Iayerllntervenlng '

| ayer/ adhesi ve [ayertinter Tethat & | gy er Gnas 2as cl ose't0°100 :* 20: 5: 10 as
possi bl e. The so .obtained 4 ki.nds, of sheets were suff|C|entIy heated at
[err] and then forned into 25 - cyllndrlgal ¢cups having -t he. sane
conflguratlons and un|t welghtﬁa&:tﬁo9emo$ ghg gpg§ prepared 25
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I n Exanpl e 2 according to the known plug assist air-pressure formng
nmet hod. For conpari- son, these sheets were fornmed into cylindrical cups
havi ng the sane configurations and unit wei ght as above according to the

sheet bl ow nol di ng nethod as in Exanple 2. Cups prepared by plug assist
air-pressure formng ( solid phase formng ) by using EV1 as 30 the

internmedi ate | ayer-constituting resin were designated as " SRL " and cu
prepared by ~ 30 sheet bl ow ol ding of molten sheets containing EVL as t
i nt-er dlqﬁe Iayer-constltutlng reS|n1wggg5¢eS|gnated as " SBBl'H
Simlarly,—cup: —tHe—a . . s :
EV3 and EV4 and cups forned by sheet b|OMInD|dIng by u3|ng EV2 EV3 and EV4

were designated as" :SPR2 ... SPR3 " " Brample'7 ' SBB2%, " SBB3 and " SBB4 "
35 respecti VelByttom—less lammate plpe lammate parisons ) having a symmetnc 5—layer structure of

55 W T ospel I A e TR A o o
rate (QOALS, diamcter of i, aﬂlﬂ’eﬁi% Rhgtﬁ&' 880ﬁ1ilf dnﬂ bﬁnﬁélt arfhel;ﬁ% xfruder -
vibration resfosfosmaion hoe vasreffective length pf §80amal [err]

h S INAGTARNEFS () bed
) Bhe e “‘%%’%ﬁf uv%“ﬁé'ﬁ%ﬁﬁ%ﬂ r-fin%"g*‘i‘ei’a?ﬁ‘an%assﬁefﬁ ﬁ‘% oo bed

shown i n Tdbl.e AR, lsothctimhbinopgﬂﬁﬂo yie né)dia £ meltaadextdfals ph® minasShasaedy:10f
40 cups obt ai d‘!‘&t l’ﬁ@et S@M%Q:ﬁ*f PtiaE Uﬂd%avefdfef@me hossias ai ned .

in Branple 2 W (Fos' é'ﬁé@f»éen y it @QT&%’%”D& Hin 4@? Jbut a

mlg BoihfYf $6

8 |

simlar tendeggﬁ&me&oe mra

and cups hkbvi wed mhsa'b ireqonstivyting trebitesand amextieyecsbA modﬂdd lotv dérizizy thyl’eﬂdfTe ms s of
this inventi ofm %4 jopnder trag enig ? 1C” by Mitsubishi Petrochem1cal having
mdex of 2 min, a density of 0.92 g/cc, a melti °C. as measured

30 1 gcre‘:rdm to the DTA method and a carbonyl ou concenﬁ g%'%fh S 100

31 Exanple 7 ﬁ@th@%ﬂﬁrxﬁﬁﬁad@ﬂa@ﬂfe@dlﬂk@ﬂﬁ{r -b@‘i’mmaeﬁgeeqhﬁmmeﬂﬂ&n vi by %?brcnﬂl

symet ri c: &+ | elvmsmhauoga;lre@ybﬁemteetofﬁa elpf%adh&ialvtémc‘a t/%&?wle%aaraer
#r

le % )|
ayer (inter n?g SR for g}%‘tf‘f‘ R Rk
using an ext c.eﬁg sa%&ih@t@ esofla

40 mm an ef fhmﬁldmyeoﬂOe%g'hhused as38é oxygerﬂmlner Hrgermedi teadyaxn Revisoad skdgultian

ext ruder X fle erﬁ@‘l‘%@l‘”@l‘? d@qlgnanz & \Péﬂﬂoaﬁﬁérs ha\u ng a d| ameter f 40 8Mm an

effective |len ttﬂf‘ ﬁ _tﬂ&fg g’:‘;:;% Lﬁt @Fr f or
formation of sHeskib@fWbovd)TES sa @ééd:rlb@d azaﬁtueéd foi

ef fecti ve | enighdy aod mld:@edmtnlaaﬂd, bt mhet adhbsiveriler-pmstitatinggesim thege Was éeln
30 Ioyed a modified polypropylene ( manufactured and sold under tradename “ MODIC ”” by 30
Mitsubishi Petrochemical ) having a melt index of 2.0 g/10 min, a density of 0.91 g/cc, a
:melting point of 160°C.-as measured according to the DTA method and a carbonyl group
-concentration of 167 millimoles per 100-g of the polymer The plpes ( pansons ) were
' des1gnated as ““ pipes B ”
35 ' Ineachof the pipes A and B, the total th.lckness was about 10 mm, the i inner d1ameter was 35
'30 mm and the length was 30 mm, and .the thickness .ratio of outer layer/ adheswe
layer/ intermediate layer/adhesive: layer/ inner layer was 1 : 1/20:1750:1/20: 1..
-The pipes { parisons ) A and B were heated for 35 minutes in an atmosphere maintained at
B ) '158 + 0.5°C. Both the ends of each pipe were clamped by clamps, and the pipe was drawn in
' 40 the longitudinal direction. Then, the pipe was gripped by a mold for blow molding and airwas .40
_ introduced under pressure from one end to inflate the parison in the lateral direction. Thus,
® -biaxially drawn blow bottles having a symmetric 5-layer structure were prepared. In the so
.obtained bottles, the inner diameter was 100 mm, the height is 150 mm, the average thickness
-of.the bottle wall was 0.6 mm, the inner:capacity was about 1180 cc and the unit volume was
. -45 0.31 d€/g. The bottles had a cylmdncal shape, and it was confirmed that in each bottle, the 45
¢ 'multi-layer- structure was the same as the above-mentioned structure of the-parison.-Bottles
-prepared from parisons A-and from parlsons B were de51gnated as “ bottles AB ** and “
bottles BB *, respectively. .
With respect to each of the so obtamed bottles, the oxygen permeab1l1ty ( QOZ ) was
¢50 determined according to ‘the method- described in Japanese - Patent Publication No. 50
11263777, and the haze ( ‘Hz ) was determined according to the method of JIS K-6714. ~
'Further, the bottlés'were subjected to the falling test described below to determine the i impact
resistance ( SB)) and delam1nat1on re51stance ( LB ). The falhng test was conducted in the
followmg manner. . -
‘55 . Twenty bottles were, opuonally chosen from each of groups. AB and BB ot bottles, and 55
1150 cc of an aqueous solution of table salt-was filled in each sample bottle. The filled bottles
were allowed to stand over 3 days and nights in an atmosphere maintained at - 1°C. and they
-were let to fall on a concrete floor from aheight of 100 ¢cm in an atmosphere maintained at
20°C. so that bottoms-of the bottles hit on the concrete floor, and the falling strength (impact
60 resistance represented by Ss = 100 x {20 - $,]/20in which S, represents a number of bottles 60
broken at the first falling test ) was determined. Further, with respect to N bottles which were
not broken in the above falling test, occurrence of delamination in the bottom portion, barrel
“portion. shoulder portion arid mouth portion was visually. checked by a panel of 5 men, and
the declamination resistance (Le = 100.x.[ N - L, ]/N in which L, represents a number of
65 -bottles in which it was judged that delamination took place, among N bottles which were not 65
broken at the first fallmg test ) was determined. Obtained results are shown in Table 9.

ter of




die for co-extrusion. 10 An isotactic honopol ypropyl ene having a nelt index
of 0.5 g/ 10 mn as neasured :10 according to the nmethod of ASTM D- 1238
(data of nelt index given hereinafter are those as determ ned by the sane
nmethod ), a density of 0.91 g/cc as measured according to the method of
ASTM D-1505 ( data of density given hereinafter are those determ ned by the
saney ‘9-» hod ) and a melting point of 165C, as measur ed ‘according to the DTA
iXilas 15 wused as the resin constituting the outer and inner IayerbA
nodi \ ed, | ow densi ty poI yet hyI ene- 1§8§,O§§anuf actured. and soI d under
t radenar® Pe hew -h3g a—peltLndeg of
2.0 g/ 10 mn, a densrty of - 0 92 g/cc a rreltlng p0| nt of [err] as neasured
accordi ng t oAs il HB'Eépamttlﬁrod: thm:bsratsrshwbﬂngrhbl 9,(111 edsomabstanaallddffvrcm’ce 180

mllinmoles eree cabilj gapdhaze (Hz),
| ayer - const] L% are j‘té’ﬁi RN S'Z enga g%f%ﬁﬂf‘ havr ng an
et hyl enescos ﬁggﬂoﬁneozplﬁsw mat tha lay‘é?-la ﬁ

20 r esi dualbiaxiafl tiraumetﬂa:tmpesewtrmwh exrklldpt 6verrb1|our bottlesB Rédrined by d!n:tmg)f [er r] '

as measur ect:wereé au ’E‘P\‘E:‘ aqtet“rrderﬂrloerrffeﬁt&tltmgé@ser ‘etharﬁpr@tqt e =
CHE s&@z‘ghe@a’reaunﬁm%agno;set,,mmrg i hsec, ot

as neasype ]ﬂ?kware Rafd (HePcald o€ kdtdin BRI sBapes AREdr Hifgl likﬂlh Icheé bitkiaD YpWwas
used as theirmygmwmaosmbbr ntermedi ate Iayer “Pari sons of th| S mul ti- 25
| ayer structure were designat ed as " parisons A e
25 Bottonl ess | ami nate: pi pes (. Iammﬁe parisons. ) havr ng the sane
symetriig 5-1ayer structure as described above -were prepared by usi ng the
sane co-extrusion: equi pnent system-as deSefhk#Bd abov@tﬂe‘liﬂ?e same resins as
descri bed above werd,eK §§equaQtP f.ormation efq outer,, |nﬁr,e4r and i'nternedi ate
| ayers, but as the(ga%e@,m/ r-constrtutr ng .resin, -there was enp- 30
| oyed a 200dified pol ypro%/lene (- manufactured- -and sold under -t r adenaoe
MODI C " by 30 Mt $8BiBhi% petrochenical )sﬁaw ng a nmét iindex of 2.0 g/ 10
mn, a density of qml%”gélgtgm@ %Itr ng pgg.nt of .[er rdyas neasured according
to the DTA met hod and a car bony group concentration-of:167 milinoles per
100 g of2st he pol yn@elamfﬁ#@nﬁpmce( pari sofd2) were de$ignated as " pipes B
". 35 In-each of L8 fRb pipes.A and B, the total. .thickness was about 10 mm
the inner ‘dianeter was 35 30.mm and the-length was'30 nm and the
t hi cknesras(,ie rati o of outer: I ayer/ adggsr vepgl ayer/r nt er medi at e layer/ ag(r)resr ve
| ayer/i r la er was 1: 1/20 } te qa (:@‘g‘( rrsons A and
B ver e heat gk SR A ,am%@f&frmw ol WAl 77 ot
the ends of aeke oMiition 6f atRadstiyid Ginampst lagarg whivh vqas pretamlswﬂraavm in 40
the | ongi tumll-ﬂahtedsqrercttarvmaadl*ﬂltetnroftﬁﬁrel"g enst&stw #QH? 4@ nmamr\m or bl ow
¥

nol di ng ¥nddig asARESH i Aflate
the pari Sonsgsmréﬁ ) éf?%eratnhana o

Hxﬁer f@ﬂfﬁ?ﬁﬁaﬁ rﬁt@aqvuala @&Bot tles
havi ng a sywhieh wisGnsbilédvyisr a dliflightedrserewdan g peatechf 40 mnt 41d ag effalivai ned
bottl es, t HengthefdB0 mm; Pléff dichgvingrpinttisith oHbS Miaghe lin leneiny SPfhmmena ayer age

t hi ckn eé@ sheet-forming mac in
“The same ethylene-vmyl alcohol: copolymers EV1 and EV2 asused in Example landan
ethylene-vinyl alcohol copolymer ( EV-5 ) having an ethylene content of 63 mole %, a vinyl >
alcohol content of: 37 mole %, a melting point of 128°C, as the DTA method described in
- Example 1-and an oxygen permeability of 4.4 x 10™'? cc:em/cm?sec-cmHg as measured
45 under the conditions described in Exampel 1 were used as the intermediate layer-constituting = 45 _
resin. Low-pressure polyethylene ( HDPF ) having a density of 0.955 g/cc,a melting point of L
131°C. as measured according to the: DTA method and a melt index of 0.3 g7 10 min-as :
measured according to the method of JIS K-6760 and medium low-pressure polyethylene (
- MDPE ) having a'density of 0.935 g/cc, a melting pomt of 122°C. as measured according to
50 the DTA method: and :a melt index- of 1. 0g/10 min as measured according to the above 50
' . method were used as the Tesin constituting the innermost and outermost layers. A modified
‘low density polyethylen ( manufactured and sold under tradename* MODIC by Mitsubishi
-Petrochémical ) -having a density of 0.92 g/cc, a melting point .of:114°C. as measured
according to the DTA method. a melt index of 0.3 g/ 10 min-as measured according to'the .
55 above method and a carbonyl group concentration of 48 mtlhmoles per 100 g of the polymer 55
“was used ‘as-the adhesive laver-constituting resin. - -
In the so formed sheets, the thickness. was about 0.8 mm and the width was about 450 mm.
At ‘the sheet-forming; step; the rotation rates ‘of the screws of the three extruders were
adjusted so that the thickness ratio of innermost or outermost layer/ adhesrve layer/mter- :
60 -mediate layer was as close to. 100 : 5 : 10-as possible. - - 60
The so prepared 6 kinds'of sheets were cold-rolled at room temperature ata rollmg speed
about 5 m/min-by using:a pair of rolls having a diameter of 10 mm and a width of 500 mm.
"The cold-rolled sheets had a thickness of about 0.35-mm. Then. the rolled sheets were
-sufficiently heated in a hot air-circulated oven maintained precisely at a forming temperature
65 mdrcated in Table 10. Then the sheets were formed undera pressure of 5 to 9 Kg/cm mto 65




of the bottle wall was 0.6 mm the inner capacity was about 1180 cc and the
unit volunme was 45 0,31 de/g. The bottles had a cylindrical shape, and it
was confirmed that in each bottle, the 45 nmulti-layer structure was the
sane as the above-nentioned-structure of tRe parison. Botties preparedfrom
parisons A and from parisons B were desi gnat'ed as" bottles AB and" bottleg
BB" respectively.. Wth respect to each of the so obtained bottles, the. i
oxyge ermeabi-lity ( Q2 ) -was*50 determ ned according to the nethod
described j3n Japanese Patent Publicatiiggsbey 50 11263/77, and the hazg
) was det 33
bottl es were subjected to thefalling test described beI ow to determ ne the
i mpact resi stﬁﬁe?“ Sfuwdg déﬁmﬁnqﬁaﬂﬂmm raeredthtoammEm(d_&d)a deptheof28Inhh Ng t est
was conduct ed m P'es ef°fm tIe wer e o ti onal |y
chosen from e Qrf ays Aiig esa%?t}‘(:‘glﬁa%’l
aqueous Sb-l-djtascd&scﬂf)ect aiobeacsahhgmme Iaﬁ;iit mflpneésﬁnt& f §11ed
bottles were alwlz:f(\legetwf%hnfcﬁ bvbrof@eeta oramid ml Gskmds oamlsat %ﬁase
t

mai nt ai ned atf,‘v';fel %? n; 0 slepgth of3§mnf r om a
o o T .
the bottl el hatmospnefelmmaimadraea& bmm-q ofantlC 1dmgu£ﬁtyrdfugty a dtﬂpaq 60
resi stance reﬁ'{ﬁ‘ﬁﬂg Eé%é%é a“%é; qul@ lget@@latel mrE Irre Zterﬂﬁtlerd accm.h‘igngthln err]
represents a cg'{i n'g? €). was
det er m ned. Hdﬁtﬂt@&i‘g:héﬂirdﬂﬂ traersp ct ‘teo t' ?ﬁ?é{“& i ®En in

t he above ¥sal | Aagvill dsta pzmxr;lfrorneﬂmeestlts dlml“amnrtableow nnaystinepabai frampon t i1gn,
barrel porti ‘r’t:esem i glé?l’ Yl fb‘?tf uﬁgﬁwpﬁo‘?‘ﬁ Bpeting Sheveauiraments efitbe ked by
a panel of 5 Men o Bna ThE® GEEPESY S5F9N resi stance: (;LB =700 x. [ N-
[err] ]/Nin whrch [err] represents a nunber of 65 bottkes in which it was
judged that del am nation took place. among N bottles which were not 65
broken at the first falling test ) was determ ned. Obtained results are
shown-in Table 9. 42 11583, 059

32 As will be apparent fromthe results shown in Table 9, . there is no
substantial difference between bottles AB and. BB with respect to the oxygen
perneabi ity (002)and haze (Hz) but bottles AB are apparently excellent
over bottles BB wth Fespect to the neasured val ues of inpact strength ( SB
) and- del anination resistance.( [err] ). Thus, it is seén that 'bl ow
bottles 5 AB forned by heating forned pipes to nelt the adhesi ve

| ayer-constituting resin and then biaxially drawi ng the pipes are nuch
excel l ent over blow bottles BB fornmed by conducting biaxial draw ng w thout
nmel ting the adhesive resin layer-constituting resin vvrth respect to the

i npact resistance and deI am natr on resr st ance. .



When pipes B were heated for 20 m nutes in an atnosphere maintained at 198
[err], the 10 pipes were nolten and they could not retain their shapes.
Accordingly, in this case bi axial 10 drawi ng was. inpossible. Exanple 9 1
57— ' :

15 Bottle AB Bottl e BB Oxygen Perrreablllty 10-0 10.4
([err]f. err] day. atrr) 20 :
20 Haze €z, .) 8.4 ' . 8.5 Irrpact ReS|stan
err] s ' 90 : 60 DeI am natlon Re sta e
gg.z ]34 - 9 1955?9(L3—mx 30— e
Exanpl e 8 ' ' 30 Sheets haV| ng a symTetrl c

5-1ayer structure of-outernpst Iayer/adhe3| vel-ayer/oxygen- barrier layer(
internediate. | ayer )/ adhesive- Iayerll nnernost | ayer were ‘prepar ed by using
an extruder for f.or n@tl%n of, out ernost “and i nner nost, | ayers, which was
installed with a fu|,§‘°ﬁl ited screw havi ng ‘a dianeter of 65. mnand\ah
effective |engt hEOf a % I%’Q,Q,ng J1gd°2°%5° divipded: fg QW pgsosgg,es ( mel t
channel's ), ‘an ¥ g fc&“&‘oﬁ EpEi & &ff heSin@uRYERE SBECh 35 was
installed wth’ asf uI 53 |@1?ed screw'ﬂaw ng a (Tarre'?er o?fb mm and an
effective Iengt hepf “880 nm and had 2 di vi ded nelt channels, an extruder for
formation of. |nt\rned| ate | ayers, ‘which was installed wth .a- fuII—fllghted
screw having .a drgarret er of 40: nm.and an effective [ength of 880 nmm a *
5-ply T-di e havigg 3y | |p ‘Wi dt h of 0. 6 rrmand a I|p Iength of 500 rrmand a

40 sheet-form n I ne.
40 The sane et hyLe% nyI al cohol copol yrrers EV1 and EV2 as used in
Exanple 1 and an et _ﬁ@c&k&%%@@l PR AR EBIBERBAVi ng an
et hyl ene content of -%8-5rmi"'e A; a V|n'y+ =af €oho cont—ent of 37 nole % a
melting point of: [err] as the DTA nethod described in Exanple 1 and an
oxygen perneability of 4.4 x [err] cc.cnf[err].sec-cnHg as measured 45
under the conditi ons described in Exanpel 1 were used as the internediate .
| ayer-constituting § resin. Low pressure polyethylene ( HDPF ) having a
density of 0.955 g/ c§ nmelting point of [err] as measured according to .
t he DTA net hoe and t index of0.3 g/ 10 min as measured according to.
the nethod of §JIS Kd% 60 and nedi um | ow pressTERERATARPSAE ( MPE )
havi ng a densidy of 935 g/cc, a nelting point of [err] as neasured
according to §O the DTA nethod and a nelt index of 1. 0g/10 mn as neasured
according to the above 50 nethod were used as the resin constituting the

i nner nost and outer rfg)st Iayers A m)dl fi ed
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| ow density polyethyl en (manufactured and sol d under tradenane” MODI C' by
M t subi shi Petrochem cal.)having a density of 0.92 g/cc, a nelting point of
[err] as neasured according to the DTA nethod. a melt index of 0.3 g/ 10

mn as neasured according -to the 55 above nethod and a carbonyl group
concentration of 48 mllinoles per 100 g of the pol ymer s was used as-the
adhesive | aver-constitutinng resin. In the .so forned sheets, the thicknegs*
was abgut 0.8nm and the width ..was about 450 nm At the sheet - form ng '
the rofation rates of the screws of the three extruders were adjusted
t hat the t%rrknn:c ratio of innermnst ho8 303 er nost | ayer/ adhesi ve

| ayer/inter- 60 nediate Iayer was as close to 100 : :10 as possi bl e.
60 The so prepared .6kinds of sheets were cold-rolled at. roomtenperature
at a rolling speed about S mmn by usrng a pai-r..of rolls: having a dianeter
of 10 nmm and a“widt:h of 500 nm : The col d“rof1ed sheets-had a: thickness of
about 0.35.mm Then® the rolled sheets were * suff|C|entIy ‘heated in a hot
air-circul ated. ovenshajntarned precrsely at .a: nq tegreLalde 65
indicated. in Table 38 Then.. the' §hbété Meﬂe'fd?ﬁeh dn65r°a"p?ébsure of 5.
to 9 Kg/[err] integ 65 - 33 - - - 14583, 059

3 rectangul.ar’trays havi ng a Iength of 140 'mm a mndth ‘of 100 nntand a.
depth of 25 nm-according:. to the known plug- assi st air-pressure formng

met hod. For conparisoen; ‘the fogego E%G i A 9f o el d4rQl) £d shgets were
stals
as

heated sufficiently:at 190xor. t & g%dm nt-0
23kg t;rtgg 08 escrg(% %

rectangul ar.-trays haygng the same confi gur ati ons .
according to the:pl Eassist .air-pressure forning net hod. - 5. Wth respect
of each of 6 kinds gasheets before cold rolling, 6°kinds of cold-rolled
sheets and 12 ki nds® Er epar:.e-duf.-r.ay 2 av\/&d'th of 10 mm
andal engt h.-of 50. nm re bt oB23B83i 8 °Ea-m>n§€3 gtdsﬁﬁ

i ntermedi ate | ayer - a3 fesi ve | ayer. and: adheS| ve ‘| ayer-innernost .or outerm)st
layer ) was rreasurerﬁ Et\a peeling speed of 100 i ninin an 10 atnosphere
mai nt ai ned at g tgm ure. of [err] and .a relative hupidity of " 60 % and
the 10 ori-ent atlgm coef f i CI enggg'ggg]mmgr&r&}swﬁa@ggg%gedl ate

| ayer were deterngned accor di ng ddctche PlRraseeRt FeRS UEesT? Fhed:

herei nbefore. Fur8her, with respect to 12 kinds of t he resulting trays, the
haze ( Hz ) was déterni.ned accordi ng . ‘to-.the method of JI'S K-6714, Test
results are showdilin Table 10. 15 - As wll be apparent fromthe results
shown in Table 1C§ traysggepar ed fromTresin' 15 conbi nati ons "HDPE- EV1,
HDPE- EV2 and I\/DPE'"EVS med&Eng the requirenents: of’ t'he” present |nvent| on are

coIIectlver excellq;at 'g'g c e e
& &8 :z@z@@ @z.@z@z @2@2':2@2:252
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34 1, 583, 059

34 35 1, 583, 059

35 6 1, 583, 059

36 Notes *: average val ue (sanple nunber = 10 ) ** e direction of the tray
corresponds to the rolling direction of the startlng sheet and to * the

direc of the long axis of the rectangul ar shapé of 'the tray. Exarrple 9
Syme 5-1ayer sheets having a thickness of 0.8 nmand a w dth ‘of 45U1n
were ed by using the extruding a sheet-form ng equi pnent  system.
describ#d in Fxanple 8 The rotat ob’#@9ers of the screws were. adj8ted as

I n Exanple 8 so that the thickness ratio of ‘i nnermost or outer nost
| ayer/adhegjpne | ayer/internediate Iayer was as close.to. 100 5: 10 10 as .
possi bl e. *: average value ( sample number =

10 The sane &t ray, ¢orrspponds e @CMOQMSMRI@GWQ@ in.
Exanpl e vverel—%%g ction of E e &yt zgs SNAL shapg RE e 58Y ng. r esi n. P\,
as.’

Pol ybut ene IsyRmbtriG- 18y cH@R et havin@ b tHibk [8Gfm aiftl 8 WRdbch b G0 R Wire Rfmde’ 7]
nmeasur ed a(bymsldg ng dXO‘udlhgaa Iﬂi’e&t—ﬂmhingdqapdem sysednt ddstribad iim@Rammé 80THe g/ 10 r_r_l n

as ms\asure(HOt 5!9 ayig Fypmpio 8 8o ihtCKWJE 0@5 was:

used as e‘?gh E'@ﬁ%EP‘?sf fﬂﬁ%”gﬁfsﬁé PHEBIHBELAE aeragf RS 10852 0 _
15 A no |f| QMY EBfeneWiny hicGHOEERLHmES BV 1R EV2 TR iR ki @mefeol ¥ under _
t radenane” uM@DIs@é'mb ymedidts lapirshastifating mslhePnlmten) 1lhaving)g densitheols0.915 of 0. 947

R

K- 6760 and aa aiditie m yihylieotiiy] 6 BRERPOIfhErQ mariifacdd and old lﬂiﬂhﬂ{:‘adé’rﬁmep‘er 100 .9
of the pol M@PIGAbY Msts@wa&qtmeheml )rhaamastdmsu! ofr(g% yec,adrkeeme\pemt efyer

a3°G t A

bet ween t he £’ "i?ﬁ’f%’%ﬁﬁ% &‘k S8l an e Aﬁgﬁ‘ i oSSl TSt | ayer.
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air-circul attedaedmenayﬂaanmtthe i’nﬂd'npsteﬁlosei'gosalayﬁi form ng tenper at ur e i-ndi cated

i n Ta bl e 11 H¥rkindsof tie|se preparedishgefs were sufficiently heated in a hot air-circulated oven ’
maintained precisely at a forming temperature indicated in Table 11 and installed with an
infrared heater, and then, they were formed into cylindrical cups having a diameter of 85 mm, .

25 - aheightof 50 mm, an innex- capaclty of 300 ccand a unit weight'of 9 to 10 g per cup according ~ 25

to the known plug assist air-pressure forming metbod. -
For comparison, the foregoing 2 kinds of sheets were suffic1ently heated at 190 t0200°C. in

the above-mentioned oven and they were formed into cylindrical cups having the same .

dimensions as described above according to plug assist air-pressure forming method.

30 With respect to each of the so prepared 4 kinds of cups, the oxygen permeability ( Q0O,) 30
was determined according to the method described in Example 7. Ten cups were chosen from
each of the foregoing 4 kinds of cups, and 340 g of an aqueous solution of table salt was filled
in.each cup and an aluminum lid was attached to each cup by means of a seamer. Then, the
cups were allowed to stand in‘an atmosphere maintained at - 1°C. over three days and mghts

35 and immediately, they were let-to-fall on a concrete floor from a helght of 3 metersinan 35
atmosphere maintained at 20°C. so that the bottoms hit on the concrete floor. The falling
strength ( Ss ) was calculated accordmg to the method described in' Example 7, and the
declamination resistance ( Lz defined in'Example 7 ) was visually evaluated by a panel of 5
men. Obtained results are shown in Table 11.

40 . As will be apparent from the results shown in Table 11, cups excellent in oxygen-barner 40
property and falling strength can be obtained when resin combinations including EV1 as the
intermediate layer constituting resin and meeting the requirements of the present invention
are used and the formmg temperature is adjusted to 125°C

-
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infrared heater, and then, they were forned into cylindrical cups having a
dianeter of 85 mMm 25 a height of 50 nm an inner capacity of 300 cc and a
unit weight of 9 to 10 g per cup according 25 to the known plug assi st

air-pressure forning nethod. For conpari sof.-the tToregolng 2 Kinds of
sheets were sufficiently heated at 190 to 200 C. in the above-nentioned _
oven and they were formed into cylindrical cups having the same dlnenS|Qns .
as dergrlbed above according ta plug assist air-pressure formng met hod. ¢
Wth spect to each of the so prepared 4 kinds of cups, the oxygen J§§;>
perneab||$?v (ferr]) 30 was deternild880%cording -to the nethod destri

in Exanple 7. Ten cups were chosen fromeach of. the foregoing 4 kinds of
cups, and 340 g of an aqueous solution of table salt was filled in each cup
and an al umi num | id‘was' attached-to each cup by neans of a seaner..-Then,

t he cups were- allomed t'o stand in-an atnnsphere mai nt ai ned at-- [erL] over
three damg;and ni ghts, .35 and’ |nﬁed|ately they wer e’ Jet:to fall on a.
concrete floor froma helght of 3 meters in an 35 atnosphere nalntalned at
[err] so that the ‘bottoms hit~on the concrete.floor.. The, falllng strength (
[err]*) was calculated accordlng to- ghe met hod descri-bed in: Exanple 7, and

t he decl ani;nat.ion resistance (LB de§igfed in: Exanple 7°) was V|suaIIy '
eval uated by a panel. of 5 men:. Cbt ai BE re&ﬂlb5¢are shown in. Tabl'e 11. 40

As wi*l | be appadrent fromthe result ¥ tﬂ)V\BSno&ﬂable 11, .cups excel.lgnt in
oxygen-barrier 40° property and falllng strength can be obtai ned when resin
combi nations including EV1 as the’ i nter.nedi at’e’ | ayer constltutlng i'esin and
nmeeting the requirements of the- present invention aré used and.the form ng
tenperature is adjusted to 125C. é§§83 059 S T

37 38 o 1583, 059

38 Exanpl e-10 Sym"retrl ¢ 5- Iayer sheeig'énaﬁl"hg”a‘thl ckness’ of . about 0 8 mm
and a width of 450 mm were foormed-by-using the.extruding and sheet -forim ng
equi pnent systentdescrlbed in Exanple 8. The rfiotation. nunbers of the screws
of the extruders were adjusted so that the thickness ratio 5% of innernost
or outernost l.ayer/adhesive:- Iayerllégernedlate | ayer ‘was as close’to 100:

5: 5 10 as possrble ‘The sane ethylgne- V|nyI alcohol copolyners EVi, EV2

and EV5 as ‘used in Exanple 8 ~ ,§§~
s E3-
S 33
33
8§88 33 38
2
'gg
) 580 ww oo
: f=l 29 ]S

ng
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were enpl oyed as the internediate | ayer-constituting resin. A polycarbonate
( PC) synthes- ized from phosgene and bi sphenol -A, which had- a softening
point of [err] as measured 10 according to the torsion rigidity

measur enent net hod, -and pol y(net hyl nethacrylate) (- 10 PVWKA JThaving a
ansition tenperature of [err] -as nmeasured according to the DTA
Mere used as the resin constituting the innernost |ayers. Thé sane
fig ethyl ene-vinyl acetate copolyner as-used i'n Exanple 8 was'used -as
resin constituting the adhesive |ayer between the internediate | ayer =/
and thé8innernnst or outernnst |ayeb38310§9 - The so prepared 6 ki nds38of
sheets were forned into cyllndrlcal cups haV|ng the sane 15 configurations
and unit weight -as those of the cu&amp{eqpared in Exanple 9 at a formng

t enper at ur eSymﬁetﬁas-&densﬂeeTﬁiaha 4 thicasesOvfabauy 0.8 @nnit &l alwidiipt 450uan ®&si St ai r
pressure fligrmdd “ﬁ%‘h@)ﬂ‘ wséﬁg,&rmmeqiemwtw d&rﬂescs dfiny Ef]remﬂ@ Ki nds of
cupst he SRR ISR m itk dli S )

| ayer vvere1 §S{Hd’]e accor Ing t above- nen |one uores- ence
nmet hod, theThmaafeIeatylena-Wm @dohdtco elnsE@I \E\éﬁﬂanﬂ@li ashmdnnﬂ:xamﬂesayer -and

adhesi ve I\a d%@s ae@ W%F “ﬁ tlf eple 8, and
the t h| e EEEE f“ﬁﬁpt Jaﬁm’ ify the
vertica dm mwngw ass trh w@eiat@f IIS"QI;ﬁd dm@:@l@h

determ nedmetﬂnt awenemlsed @s ttliet ssxarcens&hmw tlnenmiiabios lmrs zae samé-mudifietie resul t s
S T D S et e o corbl

25 tiong i e J’ ‘é(ﬁ OFTRIDS we &nﬁedna %?ﬁnbﬁ\e%ﬁ?uaﬁﬁ et Saipl gyed,

cups col | egohfigied ty)ne tewﬂi hit s thasd afUtbe QPO pepired tn Examphecd @Eﬁ formiagl

1, 583, 059 temperature indicated in Table 12 according to the known plug assist air pressure formmg B 39

40 iy dtons6kR %

t ho fo f cups, th t ff] t
40 WHATVE, &WJ e s esaa%ae%ﬁm ot &he%?fﬁ’ stion coelicents (¢ m Esay% |
structure, cdnteeﬁﬂhdu e intedesiinad peel k th btafwebhﬁxedmmmaerlaylesarﬂaummed of an

oxygen- barllaY ng t lb g‘&ﬁ wikity | ower
than 5.5 x38% “f% gd‘gt@ﬂﬁﬂé} 2%}?@&@ ﬁ%#ﬂe T ergsgﬂ?mﬁm"f east 5 one
of the zemairy e3R8 EownSn Babler2] lewmeehd IPBeAIndéritodd thit@iheRbiASdmenat €3i5n ( B)
ot her t hantidnk encetingothe rdgairenents oftthe pegenhgvéntion @wsi smpleyad qupsocoliertivetypl ast i ¢

resins be|‘H‘@el’%'l’é(Y{"éH‘SgES’PF‘Ha%“PWé°P'éHE‘? rement " epr esented by the formul a:
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TB - To| < [err] (1) wherein [err] stands for the nelting or
softening point ([err]) of said oxygen-barrier thernmop- 10 lastic resin
(A) and To stands for the nelting or softening point ([err]) of said

therrmoplastic 10 resin (B), is satisfied;.and at |east one of the
t wo- di mensi.onal orientation coefficients ( e and m) of at |east one layer,

conposed- of.-said oriented thernoplastic resin (B) in a smallest-thicknegs- =

portiion of the, container being.at least 0.05. 15 - 2. A container at
acco?d(ng to claiml wherein the oxygen barrrer thernoplastic resin ig a
15 copol yi : 9 and

containing x nole % of vi nyI al cohol units wherein X satisfies the

requi renent represented by the formula: O. 61To - 56.8 <. X. 0.61To - 26.2
(5) wherein To is as defined in.claim1l. -20. -.3. “A.container according to
claiml or 2 V\/nerern t he’ oxygen- barrier therrmpl astire resiin 20.-(A) is a
pol yanmi de\/esr n.. 4. A cont'ai ner accor ding to any one of the precedr ‘ng

cl aims wherein the therrmpl astic @hn (B) is a poI yol efin. ~5.- A container
according to any one of the pr ece& cl ai ms. wherein- t he oxygen barrier 25
thernopl astic resin (A) and.the t lasticiresin (Bf are sefected so that -
t he requrrerrent - 25 represented bg"‘g e fgrrru & | -TB - TPI: [err] Terr].

(7) wherein TB and To are as deflggdﬁl md:argn'*l_.l s satisfied, .I'east one
of the two-dinensi‘onal. :orientati %oeff"r cieNts. (e.and. n): is at ‘I east 30
0.1, each resin'layer has a hazée g ower than 10:% :and ‘wher-ein t he
bondr ng strength 30 between each.pajr of. ‘adj acent Iayer i's at l'east 20
g/cm 6. A centainef :according to‘any -one of the precedi ng ¢l.ai s whi ¢h
conprises at ‘l‘éast one Iayer interpaged® Bebv@en~said- oxygen=barri er
thermopl astic resin |ayer and. saigd ofi éhfed T fePnopl astic resin tayer and
conmposed of a.resin (-G). which |§§adhes|ve to both of 'said resins, 35.
wherein said three resins are sgl®ited s Lhat, the requirenents represent ed

bytheforrrulae '35 TB- To <'[88i 2 2823888(1) andm [err]: To- Tc >
[err] .(-2) wherei.n [err] .and To are as definedin claim1l and.Tc
stands for the nelting.or:softenihg point- 40 ([err]\) of sai.d adhesi.ve
resin (O, g5 e - 40 are

satisfied, and wherein the |ayer of §a|dica§rtess e resin (C) i's "+
subst anti al | y-non-oriented.. 7. A contai ner accor di ng to .claimé6. V\her ein the
thernopl astic-resin (B) is pQJ ygrg)pyl ene e Lo S

¢
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or a crystalline ethyl ene-propyl ene copol ynmer having an ethyl ene content of
| to 20 nole % layers conprising said thernoplastic resin (B) are present
on both the surfaces of the 45 container as the outernost and innernost

| ayers, the oxygen-barrier thernoplastic resin (A) 45 is an ethyl ene-vinyl
al cohol copol yner as defined in claim2, the | -barrier

therastic resin (A is present as an inter .
Ugy . the adhesive resin (Q-is a therm)plnjm ,@g‘!ﬂ ﬂa] ni ng
, _.groups on the main or side chains, |ayers af sal ve r esiw’
ent i nterposed. bet ween the bd¥359surf.ace layer and the 50 40
i nt er medi. ate Iayer and |nterposed bet ween the innersurface | ayer and the
i nt er nedi at e wakerwe GAIRNE: Wherein the thickness ratia of the -respective

resin | ayer S 1i SAitranépaeent @intainer Rayinganyati-lay&)stradtive, whefreimmﬂleakt orle latyer &00: 1 and
B (O = frh@m) faingr 1% € d of an gxyee- basr;@rahﬁ pla%lem 2 of -
claim 1 g o 1,%1;3 SR T %@w O RS
55 9. A CONbakiharAtGherib gsn eesﬁxntae@met m@ aa:i CIRIAGH that e -
dr aw- f or rredreﬁ mﬁdnCreptqsentéHbe the fmmtla,l ner aceor di ng to cI a| m | substantially
as descri bed v'\lfﬂ;etTO etﬁ g{f\ oltl ¢ 1(2 015% € n A process fors
t he prep%agd% o) ,éaﬂ QEEEH'%F e.ﬁL 8ok %Eﬁiggéj ﬁe ﬁﬁ?&' ng, 60

cl ai s mqg;rp I'ses orm ng a.parison -or ‘Sheet Vi ng a multi-1ayer
structure comgisfiel, mgl at B@stane dfabestvoslinaensianed prientation seficintsi( I endmy geat- bar r i e¥
t her nopl ast legstoag ?5%1‘51 of pai fedShamprlgeie resm @dn ¢ Freallephidgessc resin

(B) by cps mBPE% cor e‘ : S FRE A D3 i he B9hdnStRARic eSiGRkd liRisd 1
cont ai ne?s atopalyRiat mpg seﬂg)igpﬂy(ﬁ bthylene ubir} a :mazi&@ grtl:hagf:ttn&enquuﬁm@mlaslte 15 .
repr esent ed %ﬁf virlybalcdhgl ynit l:?@ X satisff e'q' _reqmem[ngrreqresented by the formula: (1 8)_
65 41 61To - 568<X 26.2° 1,583,059

h T df 1
41 wher ey THFR ok A&t oo e 2418 a2l 58 AvriRdin aaerbﬁ,tga.nslasnmﬁerﬁlbﬁaﬁ@}edhn 0
terrperature(,(qelarp})mamuambsmn er such conditions:that orientation of t

| ayer of ther“m) oas@in&g];ggﬁlng {o3ny pae fskpsrrereding flaips whergin shesthermioplagtict hij cknessl

portion of {2 AnPERGEES pREGMHe U dikrel @ yhsrein a
mul ti-1 ayer tmammnc okin (A °°°r&’g"mﬁ‘&mermpiastedesﬁl (H)Iagg;elaétédlsleﬂmilﬁ%ygéiﬁhyntorzsl n

sequence at rtzpanscjlt ycthn rmelmpera ure (Tm. 5 13. A"
process accorcﬂ"’rt o&é oare dem clgmgtrrultl-layer sheet is draw forned .

into a cup ?stsa&ﬁw d%gaf rm@a Hdiéhal FrithtatidflcoeHiciRAtd (O &R ditNg 1O,
claim 113mh Orlleédch 'rrd%h lmf hsarhags (Hd) sder thas 1011%; Iamdawherem ¢hel boyiding strength -~ 30

between each pair of adjacent layer is at least 20 g/cmi. - b

6. A container according to any one of the preceding claims which comprises at least one
layer interposed between said oxygen-barrier thermoplast1c resin layer and said oriented
thermoplastic resin layer and composed of a resin (C) which is adhesive to both of said resins, _
35 wherem said three resins are selected SO that the requirements represented by the formulae: 35
- To < 35°C. (l) :
and .

m 90°C. > To - Tc > 2°C. 2
- wherein Ts and To are as defined in clalm 1 and Tc stands for the meltmg or softemng pomt
40 (°C.) of said adhesive resin (C), 40
are satisfied, and wherein the layer of said adheswe resm (C) is substantially non-oriented. _ i
7. A container according to claim 6 wherein the thermoplastic résin (B) is polypropylene o
or a crystalline ethylene-propylene copolymer havmg an ethylene contentof 1to 20 mole %, -~ -
layers comprising said thermoplastic resin (B) are present on both the surfaces of the
45 container as the outermost and innermost layers, the oxygen-barrier thermoplastic resin (A) 45 -
is an ethylene- vinyl alcohol copolymer as defined in claim 2, the layer of said oxygen-barrier
thermoplastlc resin (A) is present as an intermediate. layer of the container, the adhesive resin
(C) is a thermoplastic polymer containing carbonyl groups on the main or side chains, layers
of said adhesive resin are. present interposed between the outer. surface layer and the .
50 intermediate layer and 1nterposed between the inner surface layer and the intermediate layer, 50
and wherein the thickness ratio of the respective resm layers isin the followmg range
; (A) = from 1: 1'to-500 : 1 and :
(C) = from 1: 1 to 500: ' - ' '
8. A container accordmg to any one of clalms 1 to 7 whlch isa b1ax1ally drawn plastlc R
55  bottle. .55 . .
9. A container according to any one of clalms 1to7 whlch is a draw-formed plastlc cup. - -
'10. A container according to clanm 1 substantlally as descrlbed with reference to any one
of the Examples. -
: 1l. A process for the preparatron of a container as clarmed in any one of the precedrng -
60 claims, which comprises forming a parison orsheet having a multi-layer structure comprising 60
at least one layer composed of the oxygen-barrier thermoplastic resin (A) and at least one
- layer of the thermoplastic resin (B) by co-melt-extrusion. and molding said parison or sheet
into a container ata moldmg temperature (Tm)satisfying the requlrement represented by the. N
formula: .
65 | Tm-Ts| 5 30°C. 8) o : o 65

”



I nt erposed between the |ayer of oxygen-barrier thernoplastic resin (A and
the layer of 10 thernoplastic resin (B) and conposed of a resin (C which
i s adhesive to both of said two 10 resins, and the parison or sheet is
ol ded—to—a contal ner_at_a not ding tenperaxure satisfying the

(B e rohere < T T
1 * €

15 mreln [err] and Tmare as_defined in clalmll C(
mel tYg or softening point ([err]) of said 5%herrmpl astic resin (B) andy-
stands foftlthe nelting or ':nffemnmr\pi‘%3 e—a-d-h%S-I-ALe—L-%S-I—n—GC)————]% A
process according to claim 14 wherein a multi-| ayer parison is

dr aw bl ow nD| d@flerdil Tsli RXdefited)in EBRCLIATAETH ktyndsifor the meljingnempeatturs £7C), ol di ng
tenperature (ahdjnder such conditions that onentatizjg ofithe laﬁrpf@gg@glamwmdphgcqugd@r aim 14

wh |lpast ingsgmallestiibinkrass port
erein a mJ @a rdlélgs%q alml wm Qa i%o(rﬁs g&@v b(i'ovm'?lhp&:f‘g

t enper at y -: all nourie &‘ﬁé‘e‘%& él@gm smpstantially ag
descri bed” 13 e Qssactondingty claiel 1adhetelia nE)lta relget 1s?di'aw-formed intoa cup
For the Appl [ zuazud %ldmg temperature (Tti%@éér?elﬁne&e %} $Eget gas SR onel'?ayer & CO.
Chartered Patepht %‘?ft"‘s‘s %0 ‘}f E"d&g

eei r f ertho and the layer of
London V\Clﬁ Q'mg;lastlg t"'e'sm (B) and co s(g‘osed of a resin (C) which is adhes1v%a: ottsaid thor 1bler
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15 To >Tm = Tc 15
wherein Te and Tm are as defined in c1a1m 11, To stands for the melting or softening point
(°C.) of said thermoplastic resin (B) and Tc stands for the melting or softening point of the
adhesive resin (C).
15. A process according to claim 14 wherein a multi-layer panson is draw-blow-molded
20 biaxially concurrently or in sequence at said molding temperature (Tm). 20
16. A process according to claim 14 wherein a multi-layer sheetis draw-formed intoacup
at said molding temperature (Tm).
17. A process according to claim 11 substanually as described with reference to any one
of the Examples _
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