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cups, the cg\rggonent of23the for ce”%ppl i ed VE{otll cally tg he -

ata are detailed in ExaBrpI e 11 gi2edn" her ei nafgsr . 090 2029
As the resin constitluiti Pg the noi §t5ure resi st3@dt Iayer G Mer e alrfel.'
?yed pol on efins such At 71 ow acnsi 1°y pol vet hfr Ene, nedi%

H

r‘opyl ene  copol yners,. El)l ybut che-200- pol y- petstlene- and7s.8 1.60

B _ . Resin. L (°C) (dyne/cm’) (dyne/cm’) _- (Poxse%

{on 6-6_ COW de- : —5<0)
pd) et hyl ene- vi Acet at (—%3copol yner EvaI " rigﬁact ured 6.22
eﬂ hyl ene content =25.4 rrol e % sap |f| cation égr ee =99 /t) 552

strength of cups- preé&red by -1070 - dr awé®6r mi ng, - dexcr.i bed.ss _
i of the sane | ani. nat%% sheet or!%iImis. Ioﬁgg t han Q357the ;5‘3 .
bove- e ‘t5| oned 47

feason ‘has not yet beegg,corrpl etel yol5 el uci ed, but3| i's. 230 '

n{erfaces. in cups formdd by heat Wdl di ng t heodabove- nentomned 041.';'“_
3 i ewpoi nt, " i's néec ary t at .
_strength (b?ﬁ%. ng strengt h) rrust“ e hi gher lsﬂgn 70. 9/ Eqﬁs Iggé

d is remarkably |ncreaseﬁ t he-degr t% of deforddtion giv 8hy tgén .

of the | am nated | ayens,  namel y iglge 20 101pee| i ng. f¥ysce, i;z,,' o

:yet hyl-ene, pMMgA densi &y pol yet hyjpgne, pol ypsiapy| ene, - 6.5 0.63.,. o

reghyl pentene- 1, and copo mer s of 039 fins vvlth rbonyl @f%up- 1.08 -
: '.j_.ont ai ni ng et hyI eni cal |y unsat ur at rmnorrers Buch as 4 05.2.' :
~Riinyl -acecat golgappl y- 23 .5 g) 138 834 220 417
ners, ethyl en'@elacryl i 02310| d est erZOdopoI yners,s.7al eic 186 241

ed poly- C- . 21‘. pr opyt¥ne and %h yI|c2>5
ed polyethylene in these copolyners it |s referred t A the

:_ner I'n addition to tﬂzb foreg0| rig'lol efins adid ol efi n/lsar bonyI2<7,

-cont ai ni ng nonorr%a copolyrrer there c&rf be used 2.57
thyI ene type resins sugh. O as pol yfigi f | uor cet«rﬁl ene zaegd
juor.oet hyI erie-as the a®i sture rasnstant Iavtatl- S 214 1S

polycarbonate .23, - 13.8 958 . 759 . 400
. .23 . 207 _ 8.61. 655 . 412
80 - 138 - 420 . 43.1 4.36
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co_st'.tut _

enbodl nent  of

t he present |nvent|on a nultl- 15 Iayer dravv- ol ded cont ai ner having a
much rrrprO\ied creep resi stance._.i.s prepared: -+ .. 15 froma parison .

| ayret- of the above- rrentloned bl end. and at.- | east *one taver conposed of a’
t herno- plastic resin in which-the sum of the i nst.ant. aneous modul es ( Eg) .

and- rﬁard tiag, nodul us- ([err]) at. a: terrpgsw,bwe of:- [err] ~and ‘a stressl3of
; dyde/ 6%+ +s—at—teast—26—— - !err‘j dine/[errj and whi ch has a
steady st atfe flow Vi sc03|ty ([err]) ofIé.EL ¢ 10" 20 - poi. se and
a retardatifon time ([err]) shopfe v Qmﬁ;dg,ml.({;tcsm,vdmReg.ﬁtthe e
|nterlamn r bonding strength r : % E)glf)n“gneral 0_1 d
stigess S i i mposed on aTmmmteasSmset“ >sl@c’h g & B pl p b E%r for
@edi me t, ‘S}f t heResime .t is&hbrt, t HA§[®oel ast“@ﬁ%?“ﬂehav mb' (?

5 toner 5 —and-if The Time t 1s i ncreased, |an uences VI scg |ty o
rs'é mani f e§t echoyphamyleheas i Bl uences JH of el ast |% ty. and % systgig t akes
a viscoel astic be’hé?l or. If he val ue 7the time §g9d S sufflf,@eerttlywlzarge _
¥i3gcous fldw I $ generated. ese vi'scoej@stic charszaeri st|@s4Can be.1t
F{(’gustratl\gely expressed by éhe above f¥ktors as [ 0‘:[err] zlﬁgr] arﬁjﬁ.5
e

(pi pe), shget or film:having a rrultl-layer struct ure i ncl udi ng at | east one C

0
r]... When nol ded cont ai ner% are: used"-"a’é pressur e=resi st ant “cont ai ne'rs

syeh as corf- tainerg for carbopated drinkgepr aer ogsk cont 2dther's,
Mt erials const Pi"&trﬁb t he c%nt ainer - 780 wal s as669requi réélSto ha¥E) not
fily an-exdel | ent gas barri e propertylfb«trt al so haffhess ané‘5 eep %{5’0
kggi stance jsufficient to resf0st the presjure of théi ontent. aragi a hpg

| npact - resijstance in conbinaly on. In acgfg)rdance wi blgthe abO\zesrrent nb@red

y7ef erred dnbodi ment of the present in- 35. ~ vention, a.layer’ Ofs?p
%rm)pl astli ¢ r aglomebavi ng t2%e above- mid#i oned sp %(é‘léflC Vi 50“836 35
glpsti ¢ chdracteristics'is Igm nat.ed. 02 l.ayer off the abovegnmnt | one&

t _

bl end, mhereby'the creep res ance and ‘har dness requrred of a . .
pPessure rdsi st anliog@nt ai nergecan be rermnk ably i@ oved ové9% cont8t ner
cpnposed off a si pgletayer of—t-he—btend—oreover;,tHe—impact . r esi stance

€an al so. bg- rerrarkabl | mpr oved ption aof. t i-l'a er 40
4 y Ablggvmtwns use?l m Ta %ﬁe 6 have tl*eofollomt}lg meanmgg y o
sbructure. sity pol eth ene
40 Among t e above- @Pm ‘%Zﬂ |c characteristics, the sum (Eg + -
: of theli Ns{ ant apEplise gem&aﬂmtmﬂamrmlywdul us. |s concerned with 5.

tj'ﬁe_'_hardness of themesdgskyrenbn vi.ew of the pressure resistance of the
eontainer, fin the pH rPPlY‘L“H‘ gutad;e JR0 ﬂEtant b&}toerEon&Qﬂdf tazons

off a tenperjature of r“yélﬁ e's re S 0 % F‘L’ dyne/ferr],

t¥ie val ue df. (&9 + I:imFEEnp eMu&betﬂyEBt ) x [err] dyne/[err] espeC|aIIy 10
%® | 45 | eastPCTRE: b@lyc_hlo priogshylene emmt [ %9:9%: S Sl%,0W
Jsscosity ([err]) a r?éfyl‘;%‘f’e ‘E “ﬁé°p§ CONCBr e the creep

resi stance.f I n the . %gg,j;m ;atén order to prevent creep,

i%port ant - thatxs[err] “Mixhon a:eaﬁopiaeasesmiemm[ﬂeﬁrect Table Sethose E’G"a gperie t15
% x [err] ipoise, amcjetfeﬁhxl}ﬂm%esw%‘géz tf;it‘gg‘be mﬁ%f;ﬁé é o 5°

. i %Q&GJ al ly -
l-ower. t han':5 thermopjastic resin. Mo e terephthalate, polvcarbonate, ABS resin,

I l .
50 Val ues df vi scoel ﬁgﬁﬁnmﬁfﬁ%ﬁem s aﬁlia IQ'fyrok{s?.Ipblsa:uﬁnvl amyea Pyl ns 20
at‘ e. illustr atzgd i n polipheylénciosides; pilwnidneoeisoukdc m@ ylene 3132 P°'1YS‘Y’°““

I 545, 096 ‘i " -7 "'SUhen the container of this ..mbudin.. ?&cﬁu?ﬁa“]@st ic

H in
Bar ameter s jof Vari ou 'ﬁ% '@sciﬁt@gfm{fé‘c o €c§§re %uiﬁr be (o s theer 1)
X_[err] [lerr]- [ ek tnlayer-constxtut(ng esin. For exanfrdty nely edwlenq jerephthalate, poly- .
(’ayne/ cn) {25 ( POt:ﬁlﬁ;)\ane, isota¢tgo)ypropylene and polystyrene are pret erably empiog‘cd. PR 25 .
. - In the present invention, varjous donding and laminating methods can be adopt _
" for formaation of a multi-layer structure including a blend layer excellent in the gas .
-+ impermeability and a layer of o thermoplastic resin excellent in the moisture resistance -
.. orthe creep resistance. For example, when the blend layer contains a thermoplastic resin %
30 . having carbonyl groups on the main or side chain, such as a polyam:de: since t:e
" blend has, in general, a high hot-adhesiveness to a ‘thermoplastic resin excellent in the _ :
. . moisture resistance or she crecp resistance. @ larinata structure can be formed by co-
'mmt-cxtrusxon without using. pamc:. ar bonding means. When a arbsryl group-.
- comaining thermopmtxc polyiner is not contained in e blend layer of the moisture- 3
35 * resistant or creep-resistant layer or when it is intended to further improve. the inter-
: : . 7 *laminar peel stu:ng:h even if such carbonyl groun-cuntam.ng layer is contained, it 1s_ .
— S - preferred to mcorporate in one of noth of the ad;atent blend layer and mo*sture—. :
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6 52 | SO- PP

: 7.5 °8.32 23
6.69 . 8.67 23 R :.'_*:. 10. 4 -
8 78 2:47 - 0,37 0.41.23
028 Q0 AL _10.4

ester, a carbo: rzllg acid amide, a. carbo 1d anhydnde, ac cid ester,
n

weight of theDres blend or-themoidhifre rdblEtant or creep-resistank hermoplastic resin. °
Examples of sqd; carbonvl g_rgupgcnp!q‘ﬁigg pelymer are fi@trated in detail in-

; " Japanese phcau Gpgn. Specmcansn QNo. 39678/74, Among
y . carbonyl Ou tammg ymer znare preferably ex‘?gal@eyéd an ion 0
LA _ _ {“Surlyn” nufactured by Du Pbn tg aleic anhydride-m olypropylerie,
PCTFE: 23 .. . an ethy!cne-iéﬂyiﬁ acnd ester copolym?r a polyalkylene oxide-pblyester block
1..28" - - 20.7F° 1.27 66 '
278" ' i~ 1.15 Opuo. -layer e adopted m the conpaiper of the present .
e L o - éﬁn s the blend Myef ﬁﬂm mmstwe—rcs:stant o p-resxstant layer -
0.-9%. 4.3 tiy to each other- Bvemples of sucn mul structu;cs are as
0.1 3.72 follow& 27 23 . N .6
.27 5 - 20. K1) Twao-layer _Qtrm-m 0 B 3 29 71
By - Blend 1 .smre-resx [ CTE¢D-resis! tresmla o
D 2) s ﬁ ree-Layer ?me U % 38
.11 - - ¢ Mois résistant or creep-resista toreQn Layer/blend layer/z%&stére-resxstam or
i ~0.63 23 : Gt;reep-resxstaxﬁﬂay&, and blend layer/moﬂﬁr.e 1eszstant or creep-refistdhe layer/blend
' 30. T 1.08 60

Lo T aas T T Instea ratxon ining polymes into one or both -
4 6. 3.4 - .of the adye:iezf and mols ?ﬁ?ﬂ %—resxsﬁmt 1Qe‘glayer, there may
Y 82534 beadopted a t e accordin, chQ bsive layer com;?s}ga

| 5. 72 - group-oonmmmglla is mtervenéH Bbﬂwe&ﬁthc blend layer and thedofoifoure-resistant

-resistant resin layer

1. 52 or gistant layer. In this case, theifoljowing multx-layer stmc@re@ o be formed:
é.OO PET . 3) M etric Three-Layer Stm?t 'Q ® :
\ ' re-resistant or creep-resi$tant resin layer/carbonyl rou ntaining polymer
2 57 233 adhesive lay le:};layef P éﬁj Aay /carbony g . 93%’ timl g poymer
s ' 24.44) Symmetric Five-Dayer! Structure: .~ 35. 2.57 40
0 11 8 Mozstx.rgrcgmant or creep-regisrang gesin layer/carbonyl gmu;gcogammg polymer -
1 p 3.44. adh lend layer/carbonyl ngg-cefm.mng polyner adncixie liy“r/mmsture-

$4.00 23 ~ blend layer béZ&] ti 0 5°°, cspecxally, 50 t08°/5 &f the total thickne§5. 5
©13.8 4.36 .80

i known molding' methods except that thé

oel ast | 0403ar anmxeuts obi lamrnf ther bleddosid mday oI(ihe&';reep-resnszanTezrmestm-msnsant

N e

-; : the biaxial dr ldmg can be prepare y own

. é% SIOD moldmg or in e[:lé?ﬁn? dmg : { 8}% l} 7

. . S POI Se) For exampBLthe resin blend is extrus.on-molded into a pipe and the pipe is cut_
.-Fig. 2, this parison 1 comprises a cvlinder 4 having one end 2 opened and the other

ead 3. clased to form a bottom. A lid clamping mechanism such as a bead 3 or male
screw 5 is formed integrally with the cylinder 4 on the open end 2 or in the vicinity

so far as the tempe-qture is higher than the softening point of the resin. In general, it
is preferred that the temperature be selected wirhin' a range of from 180 to 350°C.
~ so that the end portion of the pipe is completely fusion-bonded. ' ,
* A mounted and bottomed parison 1 may be prepased by injection moldlnc using

‘parison in advarice by extrusion moidin
Conditions for extrusion moldmg or injection mo;dme are not pamcu!arly crmca' .
For example, in case of a blow-molded structure having a single layer of the above-
- mentioned blend, a dry blend of a- ‘plurality of thermoplastic resms or a kneaded
%0 . compound of a: plurauty of thermoplastic resins is heated in a cvlinder ordmanly at
: - 180 to 350°C. and is extruded through a die or injected through a nozzie in a mold.

_ pres~ure cf to 70”' K{,/cm- Zn cas'* of injection n;olmng, ue extrusion pressure is

tesishnt} dr B@p-resistarit layer a 28lymer containing carbohill. goups derived from. ©
ﬁmcgo:gtjgrmp@ of 2 Jree carboxylic. acxd 3 c@-boxyh‘. acid salt, a caghoxylic acid =

urethane or ition of 12 especiall aﬂ? 0 m o
-_%er 100 goofuthe yr:g *an amount of 0 5 tﬁg SE:?aqrts sb%ewel p(cl}aﬂé% ansct:!; :

of such carbonyl,

] 158 pOI car bonatlﬂ thc foregoing multi-layer structurésy itSis preferred that the ticKa8s of thc._

793 g Molding Metho ' S
' 3-' 86 . Plgstxceco ﬁmgrg of the pres%nt5|Zve11 ﬁghgzép d(egl accozdﬂ#% to otpt::n::' .
Qiat m i-13Yy :

in is formed into a parisen {tube), sheet or film. F. le, a ;op]

in a prescnbed length “This cut pipe is formed in 2 mouthed and bottomed parison -
1 as shown in Fig. 2 by using 2 suitable mold such as a split mold. Referring now to -

50 ‘thereof. The molding temperature for forming the perison is not pamcu'a*ly critical -

- 55 | an openable and closable mold havmg a cavity as shown in Fxg 2 without formmg a

The extrusion. prescure is changed depending on the kinds and ccrobinations of-the +
resins or on the size of an extruder. In aenera! it is preferred to adopt an extrusion -
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13...8 & 68. 55 O 6 52 o ’
3.1 1201 0 S ,.’-- . 60.6- 23.5 23 ‘
207 8.9 0.6 $19.2,8.37 B
66, L7500 8:20 214l 7.11 0.571 7
66~ _ 13.8 s 5 04 19.7 ' 8.'15.'.'66 : o
20714 -y MH5 - o310 o - FSHH0N 41 m 42 = v
Bl yacet al T cha%gbd depending on the kmd3arﬂ combinations of the 1esitg ofOn the size of the o5 5
=d. 0-0.41. ¢, .~ injector er meld, but in g°neral i ._jpressqre of 5am 1000 Kg/em? may be u?d g‘\
€69 . 25 fPulmage screvp gr ring’screw, can.be used %e extruder, and a cros
¥ .5 . .. i 25 0 6. or spider type ie customar'ly used for extru pipes or parisons of a zin Ble € 2
-§ , 5 ? or-multi-layer structure can be used as the die. An injection m@ding machine . . 5
> ' ' a cylinder a plungef pRided with a w(forg@eliminary plamcxzanorqor@n
39 10 4 Qﬁectmn moldd nfdciine Agrluding. preiiminary pxasncnzatlon means by a cylindeér or.
13 Rrew can be used. A stra draulic mold or toggl rzi)ee can be used
| on s%nél'l'\e above-mentioned ble ié& moisture-resistant p-resxstant tl{lgnc@mhtc58
? ?0 10 . re are co—extruded m the f f a multx—layer structure §y Gsing extruders ina 10,
30 3.47 : number corresponding o the number of resin layers to.be extruded, Tor grgmple, an
- 25.6° - . &urder for the bléhd] #n @@ruder for the moxsture—rg?_rt .ot creep-reslstam resm3 5.7
-&t 44 6' 04 2. dpp| esudsr for the carconyl Ggup—contam.ng polyimer ji‘icm ¢, and respective=>:
sm a?.'s are exrruded thr 'J'"’l a dulrinle ‘die to form 2 pan ing a multi-layer
207 0.9
) H 4 cﬁg of on sholdvd, BfQVxhﬁﬁﬂa@ﬁ&rﬁtﬁﬁd injeatichanipliding6 ha\}é
t e f (0] OW ng I’Yeanl ﬂﬂ% zo .ub M|:by gtﬁ \‘e’n%vnrszgn 11end and a -
._l so-PP. isdtactic pﬂhry. ?:tne ﬁgvs age7injected in the cavity o P molgihrcugh a com e nozzle. . _
t etrafl uor det hyl ene- pﬂrgﬁg)a%sﬁx) ﬁrvm such €xirusion mold: ‘injection ) _
5 PS: .., 9ol y'st' ene n:;l wn inas in’t ion of the ponson and Simultaneously . o
-2 . %/ 0 successwel drewn in a direction rectangular )/ the apiall gt tctttmylbvcblldwu,'tgl e 29
R acryl onifrile- ﬂﬁl&ﬁlﬁﬂﬁegﬁbﬁoﬁdl ene-resin haV| ng an a rile. cfontent |
of 62 mol e% 29 - - For example, as shg@l in F:g Wzg é’{‘fﬁg b s _
) PCTFE: ol ychl or E‘[e?ﬁ ‘e présent invedior, a iz & :
10 nd fed into a cavity 7 defined by onenable -
frrylopt “ | ezputadfflle %La&r@@%f sq R xmaer'r i gars 63 it cloed Cobtignlmoth 51, 25
I e : portion 3 of the parison IPMPaxpélmngﬂwmdn@im@ e .
ﬁol yet hyI ene ter ephmhil pattes,Ggove relatively to each cthef in crﬁuczg dxr:;l:txon dry ﬁpﬁansmll )
t r 0 negu a id is. blown. into’ 1s0n
bg?;[mpl g.s'é IOC resin d botiHQ mu:z%gfﬁm%a ‘tthb 39@ 0 66 PRrisSin £ .
301 30 d ctlon rectangular to the axial Bedc@dn3hétdot. [This, tﬂa@aﬁm geml@éi’lﬂned | n3° '
t he present] i ivent i Gimasfe bisedVina atfuel xebreepfm:eshcmm StWi@
kbre specifli cal |y, ﬁh@dshesml*lit meld rﬂlﬁt gp IE. bl in Efaf _
a. ui 0 IO .
Bol yet hy! ere t e ephggﬁn ) nil aFe? SQ ;c@dle ﬂ&f}é&ﬁ&ﬂ the . BS
ReSi N, jacryloggtril ‘g‘vk( % tQﬁltﬁbsmanlaﬂ y aﬁ‘tﬁﬁalspht ifigld0f) Sq-capal Inaxxal ' 5
et hect yl atle poI yamtmtxe&ponwshed A con bus pive |EEN€d(?9(Ib€§§‘§
i sotactic. FO| ypr opyllvmed ofrit) %@ andhbottomed ;f)arlis 1 catxgb %%wa .
iS¢ e ish porrion of the mo
Ea | s enbodijment: R T ﬁ %E,’ SERtn lboRdp AHaMtRIding| o - theSrefiﬂtﬁEel’l’ed
Lhat. a ther m)g.bast | cpa;,,%ﬂ,@ Yehed yﬂﬁ bigiagiméifee enC| es of the. above-
gent |homed \li scoei asti c F Ros exanple.ox sxoldmgiphees atisclgsed ‘% R uhlicati f ised
as the cregp-resis 7 %@F to Eﬂmn
A&y pht hal-'a'sg pol t a‘ﬁﬂ / ere ﬁ&ﬁﬁ%ﬂq 1?12%%3:3 5 u;%f)%::hd%&% ‘8@ é‘ﬁﬂyl ene
| ' y- t&laﬂsnn) are chpﬁ\ by clamps, the il if P@Rahan theSRhgfdihd
re! ypropyl @ne gnd p 1&§£§e fip@is Ghep eeipred P k2 \bloig Inwide d fluid is introduced I®m one - 45
bg t he*gp][ esent inversd ‘&mhe pine tcouibt#fémipm W Aprchor e PHTHAT ‘hﬁ’“??é‘tbﬁ&fé‘“ badicge
atiopt e ne. ith blo
@Cgl ed fon f or et | C’maﬁﬁ“ A %&Mﬁ&& R o
: € gas b&éﬂd ¥nd er GkroR. U @éndRal vaed iparissresi n
%X cellent in tdge noi &hﬂﬁﬁﬁng' eﬁﬂs&ieaﬂfsﬁlhﬂe draw-blow molding can be performed at a t\.mpggtu{ehe
el eep esi st ance. Fovevexapipl @ysiiiasien t’ﬂ‘@ P“dl ﬁsydé? cltg d &1"’ en parison-
ther nopl ast ic I‘ESI n copstituting resi gxlﬁ can ggypgrfo ed at a te-:gjra-
chain, such a l%&%ﬁ the glass lh;QBo se
s-a po ukz]Q'or examplg( hi@lygsjmlﬂm gesxra high
ot - adhesi:Vienegs t o guck kbeﬁmbﬁﬂxb jand pm-meﬁ)dmteheehtdmwlmamlﬁpgg dout 7 55
resi stance’ or he cr@eprempsityte oyethaniap GRFIRR PRAERR P Lfl"iég‘,,h
- Zne t:
G ot e S
g P- t R at a2 temperatre higher than the blass “transition temperature. but lower than the . -
60 crystallization initiating -temperature of the resin. Further, in case of amorphous or 60
Ea .60' R - extremely lowiy cr',atalhne resins such as po:yvm}l chloride, polyvinylidene chloride,
I S ecr;iemmlest';re" copoiymers and actylenirz: He-styrene-butadiene copolvmers, draw-
4 ' blow molding is carried out at a temperature berween the glass transition temperature
A P 65 and flow initiating femperature of the resin. In case of resins having a ;eiaruei, high 65
5 :

T crystalhzat.on rate, such as- pelypropyxene, polybufvlenc terephthalate apd pol yethylerc
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“Coca Cola” (regrstered trade mark) (1000 g) was ﬁlled in each of the foregoing

. 8 three-layer bottles, and the filled bottle w

- Then, the carben. dioxide gas pressure change

" the thermal shrinksbility 3 in

measured accordmg to the methods
in Table 12 : S

¥ as allowed to stand at 25°C. for 48 hours.
| e LCO, 2 the bottle deformation Df and
either the ’V‘D or TD direction on the bottle wall were
-described m hxample 5 to obtain tesults shown 5
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ZEe as used i n.:Exanple 5. e+rAensi on.and Iaver
Resins _ ermg duos(/,, b) weight) Reipcfguse %ngls - () O0)
|xe‘§ot '
Way 1q, 3 cc/cnk. day. tltae Wwater decrease ratio was
tl e OPX in 5 eeTbIe 3), Lt wlli readriybe
B abott 10 28
o} 100£sarts by wei ght of the resin blend constrtutrng an - -
<10
Exanpl e 5 and the bottle 10 OPY obtained in this Exarrpl e,
s QY :
accor dr Pg@“ ﬁmﬂtﬁ’@? J- dongatmsé‘i‘;b"fm % thecrlopgation )
| 4sm
;ot t I e ith a pdl
Vs, or epar ed by using the sane. E,g,g gytruder and 5-ply extrusi 0N 4o
t the di @yki% f ,f%p ppsteies asslgscriberd Iy frgample 3
h g at varjo xtr we ENas Were
ristd‘ﬁi“” i3
e ot tl e&)nﬂib&ﬁlbﬁﬁdngi the fa108 BRhuders dhutbed heExmples. Iankk saifié) @nner
d ults 2 h ta L
bigaxi al hy 'es @&1 OIS Bethd AR URbmete - 20
di ate LayblFnd lﬁ\hlaheﬂt“(!lﬂletheﬁvt’ﬂé l’@m a used'
1, an ethy “t;“
495 ol a, ot re&kdgm sa@§ €dibn, omeamffgangw nyhs
descrr bed in Exanple 1 and an gQxy, perrreabr lity ([err]) of
b as N3) t'ﬁla oy gesaéfs’ LA ﬂ% : Loy g
err] . 35 GF100 Gl t ki o HERCE lshed i n

ethylenc terephthalate (PET) as used in Example 8 was used for the inner and outer
layers, and (a) the same ethylene-vinyl alcohol copolymer as used in Example 8, (b)
the same c.pro!aﬂta'n/hexam"thy’nn- diammonium adipate copolymer \n.lct 6/6—-6
- copolymer) as used in Example 8 or (c) a 40/60 weight ratio blead of the above-

200
215

A §
i

- mentioned ethylene-vinyl alcohol copolymer and the above-mentioned nylon 6/6—06
_copolymer was used for the intermediate layer. The gurer layer:intermediate layer:inner
layer thickness ratio was 1:1:1. For comparison, the above-mectioned PET along was
extrusion-formed into a shest of the same shape by using the outer and inncr. !a}er

~ extruder alen., and the above-memmned ethylene-vinyl atcohol alone, the above- .




SRR M i . st ot SN AN A

abrlrty of; 0. 041 X [err] cc crncmZ sec.cnHG ([err], 0% RH), in which the ~
m Xxi ng r,atrr o of (Nl/ EV2) : N3 was,; (35/ 65) : 40. Adhesr ve‘Layer IVPEA used in ,
Exarrple-..4 40 - ‘Wnner .and: Qut er Layers: R

e’ gane et hyI ene-propyl.ene-. copolyrrer (a) of _a

nxethyl ene cont ent of 10
0p:g8s sused in Exanpl e 4 For conpari.son, a bottle of a symetric
rdstiructure hd%ing the sanme shape. di mehéf%ﬂﬁé | ayer-constituting:

ng .l ayer thi cknegdumiéndd hﬁo@g/m&sol%er tRGe mavgaboééncnma 'bﬁﬁﬁa@:) alone
PZ «was pr epar ed ma:sep extrmoa-f&medr\lamdheéaesﬁthdﬂaﬂmshm b§l udirg thehdi@@diad 5

rgh:di ng of - a. molly usrﬁér} the Sar;% ext r uder ﬁnd gl o%vréng
gnti oned apove. F:g} %"@;QS & v%a Frifuies) angs 2
q rical an inner, dia EH

4. According 't Qapd etk @rd: f%z ﬁl?g e IE idatelt O
‘He' f or egoi ng  bashéck B\Suﬂgza astd nlddained hezos&ygedad ormasmm dfaatng vacuum
tier. decrease. 50n°ldlng mahqdolhtwtedflalﬁ‘igs HgS, §tan¢e71g’ﬁhh difajgn mglarltmncud cangioghéd
sure changg, LOO o 4 ghe osegP f%_ECng'é 'ﬁggﬁmﬁs Q‘gg; %‘bs c‘;g
igger the ND or Tiﬁtﬁﬁ@rﬁ& Hluﬁf(l,ayrcpamgc‘ﬁltnrtjné rﬁen ﬁ ?gg% Owas
% Sul ts s hOWI’l i N desigplagd dcup SC, the drawn cup comaposed of the above-mentio 9 alone was
: designated as cup SD the drawn cup copPosedefshe above-mentioned ethylene-vinyl |
I.;OO /[:- 0 - alcohol polymer alone was desrgnated as cup SE, the cup composed of the above-

s 15 mentioned nylen 6/6-—€ copolymer alo s dmgnated as and tl}gbcup
v "~ composed nf the above-mentioned b lcpe was desi .

il |- Sp N - For comparison, sevel Bk \ieimc cyiimdpic [-@,fig “v-‘qaymgé Bdsiz and
(9 (% resin Epd cupsT\Bm:;mplded by usmg the above—mentaoned extruders and@Piold for
©0.09. _- o forming acca we therm Q;hoé e(method fgrovacuum-
: was

10 3 moldm n she mce ea these 2‘32? d from a mc hf
- accordi e vac molding oqnd result ri
ﬂuorophotome wh€4n Bﬁwﬁ hésk) dihinecugﬁs

’ corrposed of th¥N resins, the resi gnce to
3 of oxygém, aﬁ d‘%‘eﬁ %ﬁmj’% i::nvaluamé)gz
'r-.‘oved by bi axi cGMin | rhteho€ Q 1@ p sePa: fxé A TSid-

-5 than the nmeQgen rsgecp“mtm Nof 49a79r/e$ IFardeaIoog of semise eite Iﬁlld‘dgr each
g thc bottle- io"n %i'géj guouth pertiey) sfoea#eermwﬁalh ith@g -

at m xi ng weight ratios - 10 indicated in Table 16. These '.
nfds wer e extruded. rnto sheet's ha\lf-lwnﬂo&xwodflwiﬂio 150 nm and-a"

.:Of 0.5 by using: %e ougﬁ'rds F@\‘ﬁen&a&x of’jl laﬁ cl'ﬁ éwatggnx 9“?006"& aﬂd
I'ength 0851100 Nilic stk fof ivadaeibritylof SR GFbr andidetor FafiS | ©

tly extruded i Separately,n12D@g of butind Sarérivaw il il eichiof kma&s oDine Gind ﬁm::e
T 'd are as 15  cups VE_E pl to stand still i m an atmosphere maintained at —1°C. in 3 days-and:

i R R R

l.hol content of. 74.5 nole%ras . :
acterized by an Sp value of  11. 3§{]‘$r(€] Ll&r'rFHntrr nsic vi scosr ty of
hd nel ting point’ of [err] as mea é"—'r"a"‘ngtothe’

| ta. 20 s 20 . . therrra anal ysi s. net hod (DTA

i a tenperature- e|vé19rap|mgiqxoaqséhedmmber of cups which g1e not broken at the above falling -

[err]/min}jve Neit RL%GENI800AS A EHORRAE LG dnd G
an Sp val, %‘F of 12.%s [ er r&as tﬁenragﬁvﬁg &re tI:ndeat 25°(1: for Fﬂ)f(; houarlsﬁ The carbon dlo:ulcli% gas pressure
Lt _ _ '.hange LCOz was c.-tcrmmed accoramg 0 the fol.owmg formula

ef f ecti Ve
i ndepen
Resi ns™

0.12 1/ g%
di fferent

wherein Po stands for the :mtial carbon dioxide gas pressm* (abm,t 3 Kg/cm’)
: and Pt stands for the carbon dioxide gas pressure after standing for 48 hours. -
50 " Moreover, the deformatmn ratio Df ‘was determined according to the follow ing formula

: : o Di= lOOx[Vt—-Vo]/Vo

= I

i e I_CO,=100x[Po—-Pt]/Po 5
§
3

- wherein Vo stands for tbe inital + olume of the cup and Vi Stdnds for the volume
of the cup after standing for 42 hours from 8lling of Coca Cola@®. -
- A square specimen formed by cumng the cup wall along Su mm in the axlal
55 dlrecnon (MD) and aiong 50 mm in the direction (TD) rectangular to the axi al :

under st ood t hutﬂwa#bsv;-mqnt@&sexpemao lSGttzdnedesrgnaaedsymmderJcSEr Ia)SM, .

4&*ne def ormdti on LR R et gﬁﬁﬁ%ﬁfﬁ %Mpbm
) j; 'EX anpl e 8. 10 the water decrea oQ.Gv vFEQEﬁcufa&S'a&SrdinQ the o
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Vi scosMy ot' 1.9 and a rreltl ng p0| nt- of .219C. as reasured accor di ng to the

above- > a.

25 B I\I,'-: a capr.ol act ard hexar net hyl ene. di anmmoni um adi pat e. copol yner
(NyI on 6/ 6-§ .25 25. : copolyrrer) char act er| zed by an
Sp val-ue of{f 12.8 [err], arelatlve viscosity- of 33, acaprolactam '
coricendd ati dn of 91 mole %and a mel tingipemioas of . 193C. 23
gggneneasured;ae—e—wu. TO-T e a gye-TENTT oned DIA. O c, Bbr 15 minutes and _
&t pol.yet yl ene %ﬁgﬂ}%‘i ,h@ “‘ EhindLh ”fé’;g?htz n\%&%& tlaQTTD[err]
an nS ccordmgmmefomm (Q)rgﬁrhmhebeixﬁefmﬁl ty of .0. 09 I/g as

Asured at

n
Qhvent “of -

:ﬁi&asur ed ,eé

... menti oned DTA:-method a.

_3’0C. in abﬁﬁécﬁesumrgdhbwwxaffnUEMXed 30 .;sy . 30 :
henol and tetrachl oroet hane and a neltl ng poi nt:. of ; 2560 as

accordi ng to. the above ment:i oned

¥A et hod  AS: Q/copac 930 (product of B«Iﬂ%ﬁner Co.')" having-an Sg)()/)al ue
whi-11 7 0C ' [err] Land &pol @@ trprsition‘point
oFa [efr} asj meagyy ed. aa&amhtylg tor&he«t@iatml Caboves AMent®)oned DTATD
fvedshod: L ey 02
¥yl XT pol yirer $fr oductigisly bagrer i can Céanam d %9) Wi ndoan ‘Sgssval e of 9.8
’[°é’rr] ﬁ@d algl agg transigqjo@n p0| nt of glserr] agayreassy ed accordi ng 8. ter
abBve- nEnt i ned TA nmethod Su: Surlyn A (product of -Du Pont) (ionomer)

ha¥ing an. Sp valSg@e of .

eha\ﬁngadensmy of 0.9 a nelting point of

L’%‘%r] Mehsur gg acdkesiny imPodsiblet he above- nent | 'oned DTA nkthod* and &n Sp*
yag ue of 7.

Bayi ng a dehsit

cording tp thggabove-ngpyi oned DTA mat hod- aggs an 8p valeue 0258 19§ern€}2
%&y i sdPactic pol ypropyl ene having a density of--0.90 g/cc, %ng p
[err] asimeas¥red accerodi ng to the ldove- nBfE i ondy D13A rretl:'t &hd an' Sp
el ue of 7.9 [erer] 11 045 - 80 7 35 <2 2.5
ﬂ‘ 50 _. - PS: a%act ic pol ystyrene having a nmelt index of 6.5
¢ a gPlss ranssiri on poggwl of Terr] &3 measupdd acéQ)rdlfﬁg t'éothé2 25
above- nent i :)ned DT A rret od and an vaI ue .of 8 (E g1 2630 2
1,545, 096 S0d ”SP Baf acﬁi sheet was
subj ected -t b SI @tj t aneougodal axi aI draw) ng by ugd ng 1ao bi a4 al >dOavm<ng
gchi ne (mapufact ured by I wanoto Sei sakusho- CQ. eha The draw n arri d
out at zgerry. TH¥ initi aBodength of tHe' sampl 8 g@ m’f?‘l n %&ﬁerﬁ theg o
@bt rusi on dj rect n of tggoddl rectlon rzag:t angull@i tout he &xtrygoon<2 -~ 3
ttﬂ‘}r ection. [The - . ' '
5t er ni ned ccbx»dlm etedwtehevmdramgh@l COpﬂl)'meli, could nobey drywrgitiemd ey’ nbef ore.
I'n -t hi g0 dr ani ng 1““[)‘1“@@1@5@%”5%’8%"%‘8“% SEEEERPS%I 1y in the direction
rectangularf to the extrusion direction. est results are shown in Table 16.
TABLE 16 Arf thenetic Mgan ([err J“ %W T I\{Efi,sg x%ea% giﬂgxggg&,ld%ahgtmym-
El ongati on jResins. vinyl alcohol opoly Do T/ Gividea according to the draw-
Res pective ;R93| NS  ing vacuum( mélAihg dAnd that uﬁlrawn cupC{S] to SQ)DBre inferior o
Be C i D Ebfaxlally dr“.r."l-molf‘ed cups (SA tc SG) because the loss of the _carbory 01:@: _ -
' -1 pressure j at and_the cup deformation is large. From the results shown in Table 10
Dy AP jt will al§o-be apparent that a cup (SC) having 2 multi-layer structure including inner '
]rﬂ.O N24s. - i . and out ers of the polyethylene terephthalate resin and an intermediate layer of 130
PET .- ¢ - the blend of the above-mentioned copolyamide and- eihylene-vinyl alcohol copolymer S
30 AS - § - - have gds(i@rrier charactenstxcs, QO,, LCO, and Lw, highly improved by the drawing . - )
10 - - L 15 effect, as is seen from the 3 values, and it is also excellent in mechanical ptcpemes_ 15
P - ‘ ' such as the deformation resistance and falling strength. It will also be understood that .
#) - IR I the gas barrier propcrty of the cup of the above blend can be unproved by the
T : drawmg eﬁect - . '
2 U . :
Ll _ ' : F.xample 11. N '
Fio2 - By using the same .inner and outer layer ex‘ruder, mtermed:ate layer exm.der 20
. R and three-ply T die as used in Example 10, sheets of a three-layer structure having a
B ' ' total wall thickness of about 1.0 mm and a width of 200 mm were formed according
S : to a known extrusion method. Au: the intermediate layer-constituting. resin, there was
‘5' B used 2 40/60 weight ratio mixtre of the same ethylene-vinyl elcohol copolymer and

| /c)1l/2 45 45 - ' th
(C?S 019)0 gigh ‘ﬁ’/‘l?e a rreltlsr?g p0| n? %OW gé{)ens%y Poes Aene

rr] 745 aS neasured

25 o caprolactamihexamethy!ene dmmmomum adipate copo!vme- (nylon 6/6—-6 copolv—l

7edd[-err]. 40 - 13 and @2heltihg pbint oF 10kt &

#pasur ed acgordi to the bove-menti qned - 0 gt hod 41D fhghos -
d@nsﬂy pol yet h?ﬁen od R 40g§1 N :

4.6

PI nt

9/10 - .

23




- 100 e LT
R 100 R
s s 100 s

e 507-. 50 1sesgess -

45 —I:V

. L4 loyed (2) 'an ethylene-p lene- copolymer havi
45.0 ° 10% by weight, (b) a fbdubtYobtained B} chemically modifying the above ethyl

-5 modlfymg the above ethylene-propylene gopgiymer (a) with maieic anhv
: ' degree modification than in (b) (a higher maleic anhydri ora&\q
R duct ob ed b chexmcagé modifying the above ethylene-p copolymer
1PS (a) with maleic ar dﬂrde at @Wigher degree of modification than in ( c) (a higher
L 1 Omplgic anhyffidE content). The outer layer mtetmedtatE(layer inner 5@?1 thickness
8d%q rauo was 1:1:1 in each gl

" Bach of t soq:repared 4 2ht::ets was heated :&bﬂlﬁ for 20 n tes and forr?e?f
. into cups by us

I mold heated at 20°C, acco he bxax: irawing_vac
- 50 - raclding method shown in Figs, 4, §, ﬁz % The so formed c"p had o édm
- . $ape having B inner diamecter of 100 ‘mm, a height of 150 m:&gﬁ averagc v.atl
A thtckness of 0.6 mm and an ipngr capacity pf) s about 1150 o5

The Cup taviny. 4 i-layer structuré mcinding-an mtemue te layer the
200 5\/60 weigl tio mi r of the above-mentioned - gthylene-vinyl hol congl@

-and nylon 6/6—6 copblymer an ter and innet. rs.of the. ethylcne—propylene'

r2| thenetic Mean

t/g ons ‘of - kdifi¢) Rier Qﬂth@ abode copolymer mixture and inner and outer layers of the above-
ing a multidayer structu cluding -intermedfiate layer of tjw above-'

6_. <0 olyme]tlguxture and utﬂnaet ?aye*s of the a v6-ment10ned modified et hylene-
!ene copélymer (d) wa ted as cu

aY _ ¥do comparison, havun e samegs'l?lape, size and r&m layer. st%.ct\.re as.
- EXQ; : |\ﬁescn'bed aboy@[vere prep&qd by using thEAame extrdders and mold for moldig cups

P
‘a sheet). Sipce each e so prepared 4 muitiJayer cups was formed from a-
P molien’ sheet acczigmg to vacuum mélding, 1t ga

: <10difffaCtiodnefdy and polarizing flucrophotometry that Sfth € cup kaSin@fim.
ngn i iheRn hdoawhGeups cpneaerhdmgfto ttlmeahoe:scuns bhe ﬂch OCnandi O Iwere

) Ue of flesi i =15 ek orem mhedlfere [err])
L RS e Ry

k¢ el ongati on: (e)ndllet&ubg ultd":ﬂﬁmhhfab&rijst hne tic nea
hs. of the respectlve resins.. This- 5 10 - tendency

| S NDS: '-hsplcuous i n a conbi nation of an ethyl ene- V|nyI alcohol copol yner:
(EV) -wi B -pol yam de res| n (N1 or N2). FurtheFABLEIS tendency is not - :

substa 8l |y 65 _ ‘change en anount -of a resin -
havi ng Sp val ue Iovver than 9.5, [err] qme‘\{a lﬁarrggf'ﬁs}g@cfnn a blend of EV .
and N2 -ten 0 o Exarrple 9 C
10 520 '

A, hylbeft‘l‘@%ﬂ ?thol bgwernlignee laydr _Favi ng
broperties as descritid’ i n"¥5%f jpte lagery g 4 in “med‘a“"layef VA
& hexanet hyl ene di anmoni um adl_gat e- copol yner - nolten

j-6 copol ymer, . N2). %w ng the sane pr opertles as® descri bed)ol n -
were dry- bl ended atgg/ari ous m>fg ng wei ght ratiog, and the g

resul tingdbl ends were extruded 450 - 15 . . into sheets havi ng' a.
wi dth of3800 mm and a thi ckne®® of- 0.5 n‘?ﬁunder the same 21 15, condi tidons by N
using. thegsane extruder as d ribed. |nI anmple 8. In th ame nmannef, 60 -
as descriffed in Exarrpl e 8 sheet Was subJ ect ed to t si mul t'aneous -
bi-axl.alsagga ng R DA_. e _ . _______..9 : 100

b i o m e

i “pD - w0 8T .0

e e e

o5, ) s useA Example 8. As the outer and Imner ﬁ constlrun resm, there was
g:m ethyl ontent of a!;gﬁ .

R " propylene copglymes (a) vmh maleic anhydride, {8ba product obtairk® by chemically |

copolymer (a) was designated as cup3QA,) heipahaving a muld-layer: structure
-C ont i nue &? ann Eéladm?? ggnedtate layer of the above copolymer mixture and inner and. outer

ve- fi ylene-propylene copolyimer - (b) was
%@ﬁa %Q&n—hyer structure -inciuding an inter~ .
M xing Rat i 0s g%tig dwengihd ythylene-piipylque cdpolymerRes winsslesignated as.cup OC, and -

as dﬁabed above Agordmg 1019 known the; forming ngthod (vacuum molding of -

a'result of X-ray .-

i}

N RO ST AR T S e e 7



test by usrn - .e_sane braxral dramnng nachrne as-described in Exanpl e 8. _
45 . . The obtarned results are simlar to those obtarned
in Exanple } (ShOMﬂnln Figs:20 . .- 1) Nanel y, - the eIongatlon (e) of the _
bl .end:of EViand N2 .is hrgher than the arithnmetic 20725 _
mean ([err]z cal cul ated fromthe ‘el ongations :of EV and N2, and the 3
elengatron f the: bIend i's. hrghest when t he ANB m'Xi ng merght ratio |s35
60; 635 - ReslI® Pt sined by determia-re—fert]

¢ass cal cul afed as 50 [Fi6dh el ARG TuBH 18,/ i€ tildkadiifibd ﬁﬂda’s:bddlth;g iBcasaofei t her
ghet ext rusi on di r ecmwemolddDogss, if the P85 s:;e'wgt}l; xSf hsg*é@Bhan 20 tﬁlcm’ 3 luc ;f
ol a1 (e e e e PR R it b ng
Zge adr awn gsh =etss and &Wﬁrﬁﬁ In cééi.%f nési G&ds, ésx&ﬁﬁiaéb gl Miastned i
E@”D'- e . " pesisting 1o practical apfliadtion\Resis, rhuéﬁaeblt& f8l)ing fvesgtiptes, i GouctBlpwersi ng
amer nner | a yer and ows ircadeal eups exm«:dmmmsmlchwaw thermafoqming qticight ed.

Tew havin§ a di aneter of 65 nm and ar. l& c, ve length of 1430 mm and
Brovi dedg 3 W' th a mepb, GhR e Vi rimoxfcl;@%ﬁa@mgMcaMmm
rmdder medi at gver emiy L&ﬁﬁla@‘n%txdﬁdh‘wné htiamnfonikia- ddipa htoepclyxscr ém\haw a 10
gielnet er  of 56 mm apdysarmneirfe)ctspwc IPelm?Pmﬂevf OET En B ht Tree sthX A'I' die.
F"p‘ﬁ formti (pn of a ! ﬁs e&y@&d h@ e" s were' re'cér% s..c. 3 h..tgmg agtmc&;css of about
haV' ng QSW' th of 2 ma exois ed) inTEaWBR 8 Athér) ShchiMthecd lh@s same

¥

paiey- 35 . ethykene. t&aaphkruat@t:a. PE:'E) aBSshsed dan ofbtar eu&uvn§nu&éd Gor 35 [

tHE i nner -afd out er and8 whll Ghickness of 0.3 mm by using the amw% s e
Byl ene-vi 3 | al copgprding gasymhasaglfwsfeafe fﬁmB%éﬂ?;& @g a3sf5ied piy a%“?"ge prme
éaar ol agyamihexanet f§ ‘%"E@ Ar@maru.eum sﬂéitsp;ﬁéﬁ-eEOﬂ@ HETBreghiBy kebiR iehls Gerd 5
cegol. yner) as 20sed mmaxm Bavirg the panse Asyee@ deetilgh tabsvatarcordinigep d lerbvm he 20
asbve .nenti gned ethﬁkenénmmgfkmalwuhewwee r and the above- He Loped

ifon 6/6-0{200 131?: P ol 2 des r@mjﬁ g w ral Wi %tgs'bEEEd' ate
layer . 3ie éuter 'aiﬁ? 5 Hﬁégai%usﬁﬁéédeEIEMe ayer t |ckness ratio
Wwas 1:1:1.. For conparison, - t‘he above-nenti oned PET anng was 215 :

ext rusi on- erned into a sheet of the. same shape by using the outer and.
i“rffer Iayer‘extruder al one, and the above nentroned .echyl-ene-vinyl -al cohol .

W @ne, ihe gbove- 32 - 1, 545,096 _
3Rament | one ~nylon’ 6/6 6 copolyner anne and t he ‘above-menti 6ned bl end (c)
ar¥ne were geparately extrusion-formed into sheets of the sanme shape. by -
Qﬁtng the internediate | ayer extruder alone. Each of the 'S0 prepared 7
sheets gps Reated at [err] -for. 5 nlnutes and a5 cyllndrlcal cup .
heti ng -an i Aner di ameter of 100 nmm a. height of 150 | aninner 5 :
¢#pacity of {1 150. cc and a unit- vel ume of "0.22-0:29 dI/g was prepared. from
the heated jfsheet by using a -nol d maintai ned at [err] according to the

bi axi al - dr awi ng vacuuntnoldlng nethod illustrated in Figs. 4, 5, 6 and 7.
The drawn mjl ti-|ayer cup conposed of 'the above-nentioned PET and (a) was
desi gnated &s cup SA” the drawn mul'ti- 10 | ayer cup conposed of the .
above- menti gned PET-and (b) was desrgnated as cup.. 10 SB, the drawn

mul ti-Layer icup conposed:of the above-nentioned PET and (c) was deS|gnated
as- cup- SC, ﬂhe drawn -cup conposed of- the above-nentioned PET al one was
desi-gnated ‘ds cup SD, the drawn cup conposed of the above-nentioned:

et hyl ene-vi gyl al cohol pol ymer - al one was .desi gnated as cup SE, the cup
conposed of the above- 15 = .- nentioned nylon 6/6-6 copolyner -al one was -
desi‘gnated g@s cup SE, and the cup -~ 15 conposed of ‘the above- nenti oned
bl end (c) alfone was desrgnated as cup SG - For conpari son, seven '
correspondr g cyIrndrlcaI mul-ti-layer, single resin and resin blend cups
wer e ol ded by using the above-mentioned extruders and a nold for form ng
cups accordnng to a known- t-her mof or mi ng- net hod (method for vacuum 20
nDIdrng nplnen sheets). Since each of these 7 cups was formed from-a nolten
sheet - 20 agcording.to.the vacuuntnnldrng met hod, it.was found as a result =
of 'the poIa§|2|ng f1uor ophot onet ry that each was an undramn cup: These
undramn cups correspondrng > _ :
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.,to:the aﬁove ment i oned - cups
-SM SN; SP and SQ . respectrv
_prepargdicups, the.nol dabili
tiest by 4 panel of*5 men and

det ermned according to the method disclosed in Japenese Patent Applii cati
é)p ' 1000 g of service water was
Jportion aof each cup was 3§
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_._.Lai\d; an Specr fi
' .each of <8
al; ed wi th an.
{
ng t
wiwas cal cul at edhaizgsc
tio wherein Lo s&&§tHs
0G0 .g and 35. - §&8E|
“gtanding for 7 daggs
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: he ‘cups were i medi at
ofi:1.2 mat. a terrpgero

tion No_

30,
wed to stand i®g%
a‘relative. hum\dﬁ

-~ al umi num foil -1 ani nated film_ Then,

in-an at mosphere mai ntai ned. at -

SA to SG were de5| gnated as bottles §,
ely. .25 “Wth respect:to each of the:-so
ty was eval uated by .25-the visual.
t he .oxygen, perrreatlon rate, [err] was

49379/-75. Furt her
8—kiad,.and .t hel

. SK s

observatl 0
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t he cL
|at rrosphere 30 i ntained at a t enperature
y of 10% for: 7 days
rdigg to tg\e fol | ow ng. formul a: ‘Lw="100 x
folf th&qlanGity of Q”nt'ualllyﬂcl'rar dowere
Lt stands for an -average- quantlty of Wat’e
o .35 Separately, 1200 g of saline wat
s of one kind and the-cups were allowed to
1C: in 3 days and ni ghts.
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Br
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and’ the wat er decreasr. .
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: ture» of [err] so that dhe bottons of tEie cupS'_
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accordidng to the fol | ow rﬁ)for a:z 2= 40 {erd]; awher e;_n §:1=de§otﬁ<, t he
number '.fa CUp3 whi ch “ar.e 5ot} br cﬂ<en At % -he above f';‘ial Fl ng tgst"’ Cocg CGdla
(regi _-red t radenmar k) (700( )"was filled in a Cl:l"p and the cup 455 was
then al4 owed to stand at [eﬁr] for 48 hours. The carbon di oxi de gas )
'pressuri'; 45 change [err] was determined according to the following { .

‘& I[err] =100x [ Po- Pt] /'Po ‘wher ei n-Po %t ands for 1he initial car bon

gas; pressure (aboug
sure after standi
was det-er i ned acgq

] or the voJ unme. of "t e cup after stanch;ng for .48 .5ou?'s from fillki _
Kol @olvi:. ¢ola ‘A -square speciliren forned by CLgtl ng -t he p wall along 50 ;gh
in >§| al. directi® (I\/D) and.al ong 50 mmTn the di re tion (TD) &
rectanlar to the 35 al g . 5% . 32._32 : - =
1,:545, 09§ 2.1 ‘é .~ .33 clone .--, =) S g
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'ed in either thedd|dir&Fiah 'cr theTRad as 3 S 8%% 8| =
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E E T 16 A rentfrom the rt ch in Table 19, ncups formed by tbe S0 _
0 73. E ' '1'0 o 16 phasﬁ_:lzglr?:;lﬁgp;omm o ?;162 8"i:rrsjpc.rm ion resmanlg: nd trans arenlg] s '1
ooa . i rkabl ovecp b d'auweﬁec' an re much g:e-' thaf4n cups
: . . are ‘féna v, y
.zch- an T formed b, th(. ing molding mcﬁ&i?d'urther, in connection of the7moaldability, o
g' 45 80f -5 37 occurrencabf an: und’ef_red phenoméhof of hickness non-Ggifogmityfan be eﬁectwely S
L. . " good prevented by adoptmn of tlg sgjid phase arr—pregur& tmmg nmzod Fron ¢ rasults 30
: '2 o 2’ § SM shown in T 1* will aiso be seen that in 3 of a resin combi tr thh t}ﬁé _

o R differen: the solubility para cter is tef than 4.5, for , in case

0 26 <2 a comb u £ Nl and PS or Ngg P, the drawability in much Gif tor and mold- 1. 49 -
100 - 24§ 1960 ing aecording to the soBd 5hmdr—pcessur8 faimipg methed is im@peible. - gob@l
L7 .. #¥1.80 .60 . 36 . >60 - ﬁxample lil - 3 the and o
Qg good | t gsg T dic f tifayer extrusidd includhd ;the same>60
92 - "3§* sinc smfef'm %%%1!ér VA inAkd ol raﬁ{aaﬁwﬂarde@m i Batbe
drawn. it ceuld notm fd amheﬁwéﬁver extruder ifisclevbwith armtbﬁsbfeir ey rhavigs eﬁres
coul d not- bé a®t er mfrﬂédnﬁr@maph@’mesiﬁw% of OAT™: era '““" .

eadl I y i
be under st oéd t hat "éi‘ﬂ’fg‘f er‘“ ‘E@fﬁf mggtlm scaea BD Ol C
bl axial ly deaw-nol yo [@m—axﬁggowmuum nol-di.ng ‘met hod and
that “undrawm cups are |nfer| or to biaxi aI I y “drawn- ol ded caps’

(SA to SG because mhm:eﬁ!atsiaam t.he car bon | oxr de gr ea.
and the cupidéﬂorrratﬁﬁe migurp :ﬁg“‘% ;52 1\ e &%%Hg?ﬁ; i
rn? ,11 g\in Sphaheamramca%x )‘”,havr ng _

1ylene-adipa de
a m“ ti-| aV rostr UCE ﬁélyﬁng uil2408C. Iasllﬁexsuled accordmg to the method described n Exampisn

ut er Iayer ~of th Aygen cpyaneptdlitg ﬁpi%ﬂ atle’ reg "‘qﬁfb""aﬂg P%P@F?@d?‘ate 25

el
ayer. of the¢ @Send ﬁ“’ %ﬁi%@ i eigdelp i preielat ‘"yfét y:and et hyl ene-vinyl
| cghol” cop@l ymer haVEpgadnd 'E%hy@qﬁ&[xﬁdalﬂed ctfierh prop b cbpoyede isdesdibely
erEOVed by‘the dr aiiERgpldll. ef fect,” as is seen fromthe 8 val ues, and it i.s

i ©)

_'Q)

gl sg excell in nechanlcal propertle '
such as the} deforma&“?1 %Q@Ec‘% ﬁ]j‘&ﬁéﬁé ﬁ'ﬁfggfmh Wil also be 30
und’§rstood hal t he ga er“er . y of ‘the cup of the above bt end’ can
e Bnproved by the a: Fach of ®s0 obtamed4sheewwas umfoj’m!w\he g:farneq;mosp p-e 11.

Jo & By usr n et t9NG ﬁonﬁ%mmawel amngideq ’Par’iilgég‘ Ey% i at e
llaygr extruder: E"ﬁ‘é&" drin Fxample 10 acce ’?‘F'Ex i H’eets of a -
tlhr8e- | ayer &St.’fSUCt Uﬁ'ogn‘%r% n‘xgirﬁo\{ Qi&'of\%ﬁel forebdheCK BIRES vad foabﬁuihtola Ehpnlrmamd a?ds
Wi dgh of 20 rrmvverQ,efs@;waﬁpea@marcﬂhmgbdma@orhmpwnheﬂ#mmg Aa t he

sngfifhe mswere% l}g"FﬁOI bil a;fg\?gj atio

3 cnbed in. Examplc

nt.grmedi at ¢ | ayer- con¥fithtrespéchty
i xEure of fhe same by bﬁ%“- ;
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cap‘.',ol acta hex(ﬁrrer rf&‘r“ é,e@a Wlang g‘,vgm,ﬁ aglatz@ copol yrrer (nyi on 6/ 6- copol y40 - -
45 < 34 - © 1,545,096 _

3 r) as u$ed in Exarrple 8 - As. the out er and i nner |ayer- constltutl ng

resgn, there was ' . 34 enpl oyed (a) an et hyl ene--propyl ene

C@BL_?-yrrer ‘having an et hyI ene. content -of about 10% by wei ght, (b)ya product
ofg. 2iEned byichenical Iy nodifying.: the above et hyl éne- propyl-ene copol ymer = .
af-)%asth mal «%l c anhydride, (c). a:product obtained by.chem cally -5  podifying
th%w&bove et hyl ene- propyl ene copol ymer (a) with mal ei c anhydrr de at a

~

hlgﬁlél’ degre%e of nodification-than in (b) (a higher maleic anhydride |
ccm_éént) or n(d) a.product “obtai'ned by chemically nodifying the above |
ef?ngl:ene pr mpyl ene copolyrrer (a) wi.th mal ei c anhydrr de at. a hi gher degr ee -
of“ﬂﬁdlflcatlonthan in (c) (a hlgher .

RN bru_ude.
*2: conspict
~ *3: slight thi




mal ei ¢ anffydride content).. The ouLEr " riter et i

thickness; 10 = ratio was 1:1:1 inseach sheet’.. Each of the so prepared 4. .
s‘h‘_eet_j_'sff*é\/\/éés heated at. [err] for .20 minutes and forned.into cups byusing a. -

igatied at [err] according to the biaxial drawng vacuum nol di'ng methog’
shown “#in {Figs. 4,5, 6 and. 7. The so formed cup had a-cylindrical shape .
ha-v_i\ngjii}gari I nner di..agt_er of 1100 mm a hei ght of 150 nman average wall 15 {‘Y/
t hi-ckndss of: 0.6 Loner capacity of absesos&l50.-cc.  The cup: having = 38
g sayer .structure including an-intermedigifdRyer of—the—46+66—weight——.
df- the -above- nenti oned ethyl ene-vi:nylatco copqol yner. -gd nylon
Aol ymer. -and out er: and Resia MixihgWelbi &fiiot he et hyl ene- propy| ©m¥gen Permeation Ra
i () was MAldrgMated as i,m,,@f%,-migﬁ:@’fféﬁp ANl Mifabd ad Ry erie Co 60% RED
. h L3 2,

Ire .20 dohelmd g an i-_mNg eti-ate—tayer—eiLhe abave copol YHEday-atml
and ‘i nner p@ssireQbinfifg . %5\] I*a&pésps' of.- t he gasbve- nentld.oned nodi fig.ed

le{pr opyl ene _c$ol yrer (b) was- designated--as cup OB, the cup having.
Layer struct Ut'e®i ncl udi ngNaM3i=8070- medi at godayer of jsihe above 132
drym Xture and ggher and ou&%.l qyer s of the above- mentioned - 77 -
dd et hyl ene- propyl ene copoly P= @)so_was desi gepst ed as @dp OG andi®bd
cu@ having a mul tditd ayer” strunpmse afmsl udi ng ap,jsnt er medigte layer -of
the codolyner mi xgure and inner. and outer layers of the abov@®ment i onedi22

modi f.i:dd! et hyl ene-"pr opy1-&ne copolNyMer¢#) was desimdated asseup OD. Fogy;
Tpargson, cups havidh@ the same ghrpesnsy ze and réf's;ﬁ'g | ayer Structure as
S.

et above were prepared by:using the samét_ rs -arf&-ln_ol*d'f'o_r 305 -
# fups 30 “as decribed above accor di ng -t enifdr wn thernoform.ng
#(yacuum nol di ggoof a nol t-"rﬁh'ﬁ e .- Since each of the so préepared 4
yer cups was formed f r-om;a;r.r%T?&é# sheet. ac®8fdi ng td52he vacuurm.3
jit was foundittas a tesul IN2¥330rmy di ffra?o'bg)rret ry gpg polari ZI@S o
?romatr that each rayerof—the—eup—was—uhdrawn. These undrawn gs 2
sgondi'ng to the aboveFranpte £Rls @own ECTAM20R YR EdPhe o esignated
g DA, DB, DC and RYpared aopulingitw alleysolid phase air-pressure fom_z%;:g m‘éﬁiﬁtﬁf '

o 1.0:each ofsthe. fﬁiﬁg};,%"‘"@ tign fegjsance ¢a e irehaghabip inproved hnd @6 lmegh bt h
“afgl ing strength Fb were 'e%SPWﬁg%@EUFWﬁEPdtO ‘the nmethods desribed = s

Apl es 4 and 10 to obtaih results showngpylapl € 18. TABLE 18 .

minar Strength (g Sheetsisbimvememetsicisdayer stryichire Aithe a BIRIESH0 LONEL | Aver
2 s -. At : : : . Ohﬂpg{ : '
b cup.- -+ int %g% gtt}gmﬁygg_cgfr;oum and gt laye aﬂttlxlai%e‘i ?&!ﬁinmmedidazf(l%m-
1. 4 T 10 . . P oyddads “'fﬂe Yy usmng e_ ie Wi&heet formin, .
; " o0 mac ..des.cnbedl .m Exa%Ie 13. gesms used: for resmctgx layers arp gs fOllq_Ws: g 10
S 12'§ntcrﬁedu§teLayer: o - 120 e 0 DA -
' Xture containing the |sgme [fbylene-vinyl alcohol copolyla& (EV) and.

' caprolactdm /h T . | . ) V) a
90 DC _Ex;,r;ple Sa{ aix%%e/til:;rzl -diammonium adipate copolymer (N2 #1described in

o = 190 . _gwexghtrai'%oﬂwso or 50/50. 0 34

35 4 B 'm&fvﬁ@a@mysmo{% oot s 245008 T
35 e ‘Wigs Fromthe resulgs; pylene (1B 0101 mencladtiytedBy Mielg 00
that iff case of chout it pol;pr:pyleneuw;:hfg:gggg os::QmCMP v rfaweﬁtﬁydé%ni@ﬂps}odifylngt he

' i h o - ; : : a1 1 teg carso and an unsaturated :
pegl 3 r;e_ngth I's 2@; _ghe@;gcm% a@scq‘m 1&9&@1@1&- 1acv££u§£°1y§e}é§§ﬁe y FV A esacinaﬁeer | .
remar kgbl y reducéd, anﬁhﬁ%‘ﬁmﬁl& Hl’ée) ﬁcl@qips ah UiEEGe BGE O CoAlhsURIybiltn to an ~ 20
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. N Ipner and Outer Layers: © = I -

. The same isotzctic polypropylenc (PP) as described in Example 8.
25 " Eachof the so prepared 4 sheets was uniforn e L |
T at 150°C. for 30 _mli’nug:s‘:-e.l.g;’i"g‘sq\;;s ;!e!:_feml;r;légalzzted in an atmosphere maintained - 25

i red from the s =
‘according to the same sofid nhase air-pressure d £z so heat-treared sheets

B ‘ & . i
method as described in Example 13. "oeiaing method and thermoforming
11 respect to each of the so prapared cups the haze Hz), :
| ) gach SO prapa : 0! i '
30 - ;’;2;!;% ;i(l)% '{ng}grlms!tllien“gge (gihesxgn ;trength o_% sample 2(cm 3:’: ;‘égr;n age:;z};:lg! - 30
: T ; ermi ing to thods vibed '
in Example 13 to obtain results shown :'?’mﬁ?ﬁ:ng 0 the seme gethods 2 described |
l dFLHn_' c-éps indicated in Table 21 were filled wis
ad oL, and each cup had the mouth portion h;;t sealed wi i
_ ‘ . p mouth -sealed with an alvminum-laminag '
- film and was allowed to stand still in an autoclave maintained at I‘ZE;TC?d;t::imleg 35

zftmqsphetes fpr .60 ‘minutes, following which the water/salad oil mixtute was dis-
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y.
an adheslon strength capable of -

5r(d).

cups, :
resi-sting t practlcal appl i. catlon tests such - as ‘the fal | i ng strength
test, is nu | ower ‘yrner . . - ' than i'n case of cups
formed according to 'the customary therrmform ng ‘et hod.’ i gher kf:l'~85
Ex-a:gl/e 12 I ~ Two-or nore of' the sane éthyl ene-vinyl -
poi yrmq (EV), pol ycaprol act am r 1545096 - .10 _ (N1)39
caprcl act am hexXanet hyI ene di-anmoni um . adi pate cop01 yrrer (N2) ~atactirc
1BerMdation Rate - pal yst yrene (PS), i sot'act e poI ypropyl ene .
(pPg)ry/mﬂ)polgyrrer (XT) and"",'_Sglra yp'l R 1rical B o . (SU) as
dBstay iy |r§ Exanpl e 8 V\BE@&E Bl eﬁded at m§°<| g wei ght rhtios shown in
wakds 3T Ee 49, and i e&dry B'}erﬁis were extruded .
into. sheets havi ng.a. th| cgé}%s: a‘bout 15 '6A° . % 0.5 mm by using .
t he -.sanme exty uder as used-'i n. Exanpl ®.8. Then,% each sheet s" formed into- a

cuP-havi ng- tghe sane shape as’ ,tchaﬁ

wajg3 t hi ckngss of 0.3 m‘nby us_s,ng
according t
ai 'rz-lpressuré form rure

Foy, 3corrparl 510.“”m SQ”quf sheetgg pﬁépar ed fromthe foregoingl resin blends. =
wer e vwas - 53 22 020 ~ formed into cups having the sgﬁe;shapeea
deesri bed afogd afduEding to & known - 20 ater- ‘B¥EE S&
t her mof-or m rgérget E@g(rrelt ‘mokging met hod). . 3ve- ' _ .:3—,:.9...“?.' g
The ol dabi I5i 8y -E}kg@ppear anéec,\é d the oxygen- perneation ate Egtpan n_éc&
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10, -which V\E'r.g-ae\égl"‘uw'éed vmthErne'@pec;t bQVEF @ 255 o o EZ€8%o egdh
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i nner and. ﬁiter Iayer extruder and i nternedia ; ek

in Exarrp-l e 10 and .an adhesive laveér extruder i nstal led with a fuI I -fI i ghted

'-"ng a di'ameter 15 .. of 40 nmand an effectlve Iength of 890 mm’

“of fa symTetrl c rrultl-l ‘ayer - 15 structure*h vi--ng a width of 200 mm -

H dkneés of about 1 mmweré prepared so that’the inner -and outer -

;-aéhesi ve .| ayer, dntermedl ate Iayer t hi ckness ratio was 1: 0. 05: 0. 1. -
#sed: f.or res-genw\ e—hayers.are_as fol | ods45:¥%8t er nedi at e Layer: 20'- 40

‘gontai-ni.ng the sane .pol ycaprol act-am (N ) ~and " capr ol act anf hexa-

dne ;di anmoni um adi pate copol ymer (N2)- as. descri-bed in Exanple 8.

p-xyl yl ene- adi pam de (aromatic-polyam de, N3) ‘havi-ng an Sp val ue -

r] ja melting point. of [err] as. neasured- “accordi ngto.the ! et hod

_,i;n Exanpl e .1 and an oxygen permsabl lity of :0,041 X. [err] '

n].. sec. cmHg as rreasured at 25 [err] and 0% RH, at-.a mmag WEI ght

|.§cat ed in Table 20 . - 25 Adhesi ve Layeg.(di sposed
i fied

r&‘

iide of . internediate Iayer) The sane mal ei c anhydrl de

. |‘
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copol yner of an olefin with a car 5 ' goup--cont: il N hy | cally -
unsat ur at edg nononer. 14. A nol ded rontar‘ r .accor.diffep\t | 2 or -13
wheren the pulti-layer structure i e i nner LGWRr : S
noi st ure-repi stant thernoplastic: 4 ‘10 o _ hayer of
the bl end apd an outer | ayer of s ure-resisgant fhegno{ - 10. -
plastic resfn. 15. A nolded contarﬁer ac,-rdrng to im 12 wyedein the
moi st ure-repi stant thernoplastic rigsin |; a. polyol efrn, thella ey'the '
bl end-is adf acent to the |ayer of [ghe: pov ol efin, a a f heqnoglgstiic -
pol ymer havj ng a carbonyl group Coﬁlentlg 120 15 - 1b 1400 g/ 1.00 "g. of.
t he pol yner§is incorporated in the‘;aé;g’or pol yol ejprp 1 Iy 15 16. A
mol ded conthi ner according to claim hi'ch has beén To0 (5' iaxial -

dr aw bl ow npl di ng of .a parison of a mul3i-layer structur¢ i' clddi ng at-

| east one lpyer of said blend and-at |east one | ayer -conpoSed of - a
creep- resrstant t hennopl.astic 20 . "resin in-which the sum of the
i nst ant aneous nmoduhi's (Eg) and retardati on nodul.us -~ - 20 ([err]) at a
t énperaturel of 23C and a stress of -7 X [err] dyne/cn® is at least | X -
[err] dyne/'err] and which has a steady state flow viscosity ([err]) of .at
| east 1 X 1017 noise and a retardation tine ([err]) shorter than 6 X [err]
sec, ‘the ded contai ner having a thermal - shrrnkabrlrty ([err]) of at
| east. 5% t he orrentatron direction of the container 25 - wall. .
25 17. A ded contarner according to claim1 whi ch has been forned by
pl astic prqtessrng of a film.ocr sheer of a nulti-layer structure including
at |east on@.laver of sai-d blend and at-|east one l'ayer conposed of ‘a
creepfresisgant_thernDprastic=resin EEUELI S

. 3 _ _ . o




: 1) 30 ¢ at ar terrperature of +230C and a stress of 7 X 10 dyne/cer
i's at._least % X.Jerr] - 30 dyne/[err] and which has.a st eady state _
fil-aw_vi‘scosi. t& ([err]) of. at least 1 X [err] poise and a retardation time
(-tPE horter than 6. X [err] sec, the multi-layer structire having an . .
i nt esam nar £ bondi ng st rengt h. of at "I east . 20_g/ cm! 5dd 0%he owtrletE GREELABON
hayi ng a thefmal shrinkability ([err]) of at \I east S%SHHEﬁ thhe dQwikgen b alplo@Bion of
di- rect| on - Of’ the 35 - .= V\ﬁl 1. . ~the Criging! on G reduced scoie.
3518, A nol fled contai ner. accor di ng to claim 1& or . 17 V\,herer n tﬁ‘i’é" 3
creep-resi stﬁnt thernmoplastic resin-is a poI yet hyl. ene terepht haI ate,
pol ybutyl en “terephthal ate, poly: -car bonat e,
acryl oni tril®-but adi ene-styrene resin, acryl oni tri I eestyrene resin,
pol yacet al , fpol yarm de, - pol ynethyl rret hacryl ate, isotactic polypr. opyl ene,
pol ystyrene,§ pol yacrylare, 40 . -pol yphenyl ene oxi dé. or pol ysul fone. -
4 -19. A nol cﬁed cont ai ner -accordi ng Ee | ai gp 16, . 17 'or 18 wherein the

| ti-1ayer gstructure includes an-i rfe& ger of sai d creep T-esi stant
t her nopl astr*c resin, an-inter- nediate |layer of said bI/&nd and an outer

]

| aver ‘of salld creep-resi stant the ther | astic resin og 0 A ol ded
cont ai ner a(;cordl ng to.claim | substant aI | y as described”in any 45 one
of the Exam?I es.-J. A KEMP & co Cham Patent - Agent's, 14 South

Squar e, Gra\«! s Inn, London WC . Prr nt Her Maj esty's St at
by the Courter Press, Leeam ngton|§pa g
O fice, 25 Southanpton Bui 1 d| n ondon,
may. be obtained




