DESCRI PTI ON ORI ENTED THERMOPLASTI C ELASTOVER FI LM AND PROCESS FOR
PRODUCI NG THE SAME 5 Technical Field The present invention relates
to an oriented thernoplastic elastoner filmhaving reduced” ‘
perneability and inproved fatigue resistance and also to a nethod of
preparing the sane. More particularly, the present 10 invention
relates to-a process for producing a thernoplastic elastoner film
conposition with enhanced planar origRiateenofor reduction in gas
perneability and a process for producing a pneumatic tire using the
sanme. Background Art 15 EP72285081 dlsclosed a IOMFperneablllty
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thermoplastic elastomer composition that is superior as a

gas-barrier layer in pneumatic tires. This thermoplastic
composition comprises a low-permeability thermoplastic
matrix such as polyamides or blends of polyamides, in
20 which a low-permeability rubber such as brominated
poly(isobutylene-co-p-methylstyrene) (i.e., or BIMS) is
dispersed. Subseguently, in both EP857761A1 and
EP969039A1, viscosity ratio between the thermoplastic
matrix and the rubber dispersion was specified in order
25 to achieve phase continuity in thermoplastic and fine
rubber dispersions. Criticality of smaller rubber
dispersions was recognized in EP96303%al in these
thermoplastic elastomers for delivering acceptable
durability especially for their usage as innerliners in
30 pneumatic tires.
Further improvement in impermeability of these low-
permeability thermoplastic elastomers could be achieved
by imposing planar orientation. In WO 0214410,
introduction of orientation into a thermoplastic
35 elastomer film for property enhancement and for
permeability reduction was disclosed conceptually. No
experimental data were provided in this patent



experinmental data were provided in this patent - 2 application.
Further, the process specified in this application involves bi-axial
orientation of cast film through drafting, tentering, and
heatsetting by assuming the filmin discussion has the strain
hardening 5 characteristics and suitable stretching dynamcs. In the
present invention, the planar orientation in a thernoplastic
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gas permeability and improved fatigue resistance and also
to provide a method of preparing the same.
In accordance with the present invention, there is
provided an oriented thermoplastic elastomer film having
20 reduced permeability and improved fatigue resistance
comprising a dynamically vulcanized polymer blend of (A)
a halogenated isobutylene elastomer and (B} polyamide,
the film is produced by casting or blowing the above
polymer blend under the condition such that a shear rate
25 at a die lip for casting or blowing is regulated to
control the molecular arrangement in the film, whereby
the planar birefringence (PBR) of the resultant f£ilm
becomes greater or equal to 0.002, preferably the PBR is
0.004 or more.
30 Disclosure of Invention
In this specification and in the claims which
follow, the singular forms "a", "an" and "the" include
plural referents unless the context clearly dictates
otherwise.
35 The present invention relates to an oriented
thermoplastic elastomer f£ilm having reduced permeability
and improved fatigue resistance and to a method of



ot herwi se. 35 The present invention relates to an oriented

t hernopl astic el astonmer film having reduced perneability and

i nproved fatigue resistance and to a nethod of 3 - preparing the
sane. More particular, the present invention relates to filmcasting
and bl owi ng processes for producing a thet nmopl astic el astoner film
wi th enhanced planar 5 orientation and a process for producing a
pneumati c tire . Uga1q i@ nsalBme Jhe preferred planar birefringence of
the oriented thernopldstic elastoner filmis greater or equal to
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matri x. Dynami c vulcanization 1S effected by mxing the ingredients
at a tenperature whiThf iRFesensr 1aBBUEIPReBHL &Rf M8G teEngarstaeef from
the el astoner itheqdduEpitisucBe@Sforth below with reference to the

15 accompanying drawing of Fig. 1, which shows the
correlation between the planar orientation of the film
and the permeability thereof.

The thermoplastic elastomer composition is a blend
of a halogenated isobutylene elastomer and a polyamide,

20 which is subjected to dynamic vulcanization.

The term "dynamic vulcanization®" is used herein to
connote a vulcanization process in which the engineering
resin and a vulcanizable elacztcmer are vulcanized under
conditions of high shear. BAs a result, the vulcanizable

25 elastomer 1s simultaneously crosslinked and dispersed as
fine particles of a "micro gel" within the engineering
resin matrix.

Dynamic vulcanization is effected by mixing the
ingredients at a temperature which is at or above the

30 curing temperature of the elastomer in equipment such as

roll mills, BanburyQD mixers, continuous mixers, kneaders

or mixing extruders, e.g., twin screw extruders. The
unique characteristic of the dynamically cured
compositions is that, notwithstanding the fact that the
35 elastomer component may be fnlly cured, the compositions
can be processed and reprocessed by conventional rubber

processing technigues such as extrusion, injection



roll mlls, Banbury m xers, continuous m xers, kneaders or m xing
extruders, e.g., twin screw extruders. The wunique characteristic of
the dynamcally cured conpositions is that, notw thstanding the fact
that the 35 el astonmer conponent nmay be f+?lly cured, the conpositions
can be processed and reprocessed by converftional rubber processi ng

t echni ques such as extrusion, injection - 4 nolding, conpression
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molecular weight Mn of at least about 25,000, preferably
at least about 50,000, preferably at least about 75,000,
preferably at least about 100,000, preferably at least
20 about 150,000. The copolymers may also have a ratio of
weight average molecular weight (Mw) to number average
molecular weight (Mn), i.e., Mw/Mn of less than about 6,
preferably less than about 4, more preferably less than
about 2.5, most preferably less than about 2.0. In
25 another embodiment, suitable halogenated isobutylene
elastomer components include copolymers (such as
brominated isobutylene-paramethylstyrene copolymers)
having a Mooney viscosity (1+4) at 125°C (as measured by
ASTM D 1646-99) of 25 or more, preferably 30 or more,
30 more preferably 40 or more.

Preferred brominated copolymers of isobutylene and para-
methylstyrene include those having 5 to 12 weight % para-
methylstyrene, 0.3 to 1.8 mol % brominated para-

35 methylstyrene, and a Mooney viscosity of 30 to 65(1+4) at
125°C (as measured by ASTM D 1646-99).



ASTM D 1646-99) of 25 or nore, preferably 30 or nore, 30 nore
preferably 40 or nore. Preferred brom nated copol yners of isobutyl ene
and para- nethyl styrene include those having 5 to 12 wei ght % par a-
nmet hyl styrene, 0.3 to 1.8 nol % brom nated para 35 nethyl styrene, and
a Mooney viscosity of 30 to 65(1+4) at 7125C (as neasured by ASTM D
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The halogenated isobutylene elastomer preferably has

the number-average molecular weight (Mn) of at least
about 25,000, more preferably at least about 100,000 and

20 a ratio of the weight-average molecular weight (Mw) to

the number-average molecular weight (Mn), i.e., Mw/Mn of
preferably less than about 10, more preferably less than
about 8.
The polyamides usable in the present invention are

25 thermoplastic polyamides (nylons) comprise crystalline or
resinous, high molecular weight solid polymers including
copolymers and terpolymers having recurring amide units
within the polymer chain. Polyamides may be prepared by
polymerization of one or more epsilon lactams such as

30 caprolactam, pyrrolidione, lauryllactam and
aminoundecanoic lactam, or amino acid, or by condensation
of dibasic acids and diamines. Both fiber-forming and
molding grade nylons are suitable. Examples of such
polyvamides are polycaprolactam (Nylon 6},

35 polylauryllactam (Nylon 12}, polyhexamethyleneadipamide
(Nylon 66), polyhexamethyleneazelamide (Nylon 69),



pol yneri zation of one or nore epsilon |lactans such as 30 caprol actam
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or Ccross- |nk|n? ac erat or various types o gl
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vari ous 25 parts by weight and 5 to 75 parts by weight, more

preferably 90 to 25 parts by weight and 10 to 75 parts by
weight, respectively, provided that the total amount of

20 the components (A) and (B) is 100 parts by weight.

The elastomer composition according to the present
invention may contain, in addition to the above~-mentioned
essential ingredients, a vulcanization or creoss-linking
agent, a vulcanization or cross-linking accelerator,

25 various types of oils, an antiaging agent, reinforcing
agent, plasticizer, softening agent, or other various
additives generally mixed into general rubbers. The
compounds are mixed and vulcanized by general methods to
make the composition which may then be used for

30 vulcanization or cross-linking. The amounts of these
additives added may be made the amounts generally added
in the past so long as they do not run counter to the
object of the present invention.

EXAMPLES

35 The present invention will now be further.
illustrated by, but is by no means limited to, the
following Examples.



additives generally m xed into general rubbers. The conpounds are

m xed and vul cani zed by general nmethods to nake the conposition

whi ch may then be used for 30 vul cani zation or cross-Ilinking. The
anounts of these additives added nay be n?de t he anmounts generally
added in the past so long as they do not run counter to the object
of the present invention. EXAMPLES 35 The present invention wll now

be further. illust rﬁi@@dﬁ)ﬂ.@ﬂ‘ﬂ% bémﬁé’ré‘?afﬁﬁna?velll@btl%d F%du[:%g were

foll owi ng Exanpl e The foll owm ng copmerci al avai

products were eéﬂd ffootr tt% C@B‘ﬁ’ﬁﬁﬁ@ﬁ%se%p?%dlq EXPPRISFes. 1.
Resi n Conmponent Nyl dn 1: Résimeddmpéndht (R |1san BESN O TL) and 5

N6/ 66 (Ube 5033B) Nyl on /166 ( di
N- butyl benzenesul f onani gllél% 3 %9$|&;§%f ,&gjjzo(%%a&dggg é gi’ and
Stabilize®: Irganox 1098, Ti nuw n ¥620¢ DUk @AB)2. Rubber Conponent

BI M5: Brom nated copol ymayy 16k Qsobggyggn@cmlmra met hyl styrene
sol d under the tradenane ExxonMobi | Chem cal

Conpany havi ng a nooney \ﬂ%iéx(%lv?y of %]tl)eb T HE S Hppr6xi matel y 5 wei ght
% par a- met hyl styrene and about 0. 75 pwtyDodorzmriase IMdhaDidelexadecyl

di met hyl am ne (Akzo Nobel) 6PPD: N&gmé’ﬁ@iml%p%tﬂlz 4N - phenyl - p-

20 phenyl %nedl am ne ZnQ nc .oxi de cura St-acid: Stearic acid
ti¥Patt ve Stablllzer Irganox 1098, Tinuvin

622ZLD, and Cul
2. Rubber Component

curative~"ZnSt: Zinc ste

BIMS: Brominated copolymer of isobutylene and
para-methylstyrene sold under the tradename EXXPRO 89-4
15 by ExxonMobil Chemical Company having a mooney viscosity
of about 45, approximately 5 welght % para-methylstyrene
and about 0.75 mol % bromine
DM16D: Hexadecyl dimethyl amine (Akzo Nobel)
6PPD: N-(1l,3-dimethylbutyl)-N'-phenyl-p-
20 phenylenediamine
ZnO: Zinc oxide curative
St-acid: Stearic acid curative
ZznSt: Zinc sterate curative
MBTS: Benzyothiazyl disulfide
25 3. Anti-block Agent for Rubber Pelletization
Talc: hydrated magnesium silicate (Ciba)
Zn0: zinc oxide
Igafos: Igafos 168 antioxidant (Ciba)
The test methods used for evaluation of the Examples and

30 Comparative Examples were as follows:
A) Measuring volume average equivalent dispersion

dizmeter and number average eguivalent dispersion

diameter
Tapping phase AFM was applied to evaluate dispersion
35 sizes and size distributions in these films. Aall film
samples were cryo-faced at -~150°C using a Reichert
cryogenic microtome with diamond knives. Faced samples



MBTS:. Benzyot hiazyl disulfide 25 3. Anti-block Agent for Rubber

Pell etization Talc: hydrated magnesiumsilicate (Cba) ZnO zinc
oxi de lgafos: lIgafos 168 antioxidant (C ba) The test nethods used for
eval uation of the Exanples and 30 Conparative Exanples were as
follows: A) Measuring vol ume average equi val ent di spersion dianeter
and nunber average equi val ent dispersion dianeter Tappi ng phase AFM
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di spersion with eqU!')I{’aLeﬂnlnl)/E(nl)

15 D, is the equivalent diameter of individual
dispersion and n, is the number of the dispersion with an
equivalent diameter of D;. The volume average dispersion
diameter Dv is expressed as:

Dv = 2(n,D,*")/Z(n,D,*)
20 with, nl is the number of dispersion with egquivalent
diameter of DI.

B) Tensile Fatigue Cycles
Film and a carcass compound were laminated together with

25 an adhesive and cured at 190°C for 10 min. A JIS No. 2
dumbbell shape was then punched out and used for
durability test at -20°C at 6.67 Hz and 40% strain.

CY Oxvgen Permeability by Mocon
30 The oxygen permeation measurements were done using a
Mocon OX-TRAN 2/61 permeability tester at 60°C.

D) Principal Refractive Indices by Metricon
Three principal refractive indices were measured using

35 Metricon with an operating wavelength of 632.8 nm.
Planar birefringence, PBR, and average refractive index,



dianeter of DI. B) Tensile Fatigue Cycles Filmand a carcass conpound
were |lam nated together with 25 an adhesive and cured at 190C for 10
mn. AJIS No. 2 dunbbell shape was then punched out and used for
durability test at -20C at 6.67 Hz and 40% strain. C) Oxygen
Pernmeability by Mocon 30 The oxygen perneation neasurenents were done
using a Mocon OX-TRAN 2/61 perneability tester at 60C. D) Principal

Refractive | ndiges,y (;\Aa_tcr @é(gngg&nee principal refractive indices
wer e measured using Metri con th an_operati ngj{ wavel engt h of

632.8 nm Pl anar bi rBéﬂ‘r'l Agenden2PBR —ahdl aver agd ¥efractive index, -
9 - n, are cal cul at ed =byn?BR m2(®l n3)n2)/2 - n3 (@) n = (nI + n2 +

n3)/3 (4) I—|ere,Héye '?121 %Qd g%dag_lg ggé a\/é':\,clndl cgﬁfcal on nﬁﬁ

machi ne direction, ‘the ‘trarisverse di'rtec i°m==R6
direction3r esﬁ@%ﬁhw@l yirecsdphesthe- thW%ﬁwmmo@ndeuhw fhlm

curatives in a Ramtr Wirkedigher pakpatxefemnd pelletized with the
anti-block agent prior toits mxing with Nylon. M xing and dynam c

vul cani zation of Nylon and RIMS were done in a tw n-screw extruder
at about 230C. Thes&xsimpdeswdre Bhen cast or blown into filns. 2"

di amet or di sks were suRChAd gut_LonbboRiENGARH duPandacandhl boReLky

in a vacuum oven at 60C overm% QQE“ or per nmeabi | i

measur enertts. GG EREL: P8 B%El%‘?d t"ﬁé'skb tﬁq r%‘t&t‘béGGIkV\éﬁ%nt
measured usi ngomidibden i@ TRANNZ/ Gltperyiabi | iMikiestaerd dfnendecpal

refractive | ndl o Al e LRGSR NS PAle SISl Lons elishhestey

filne were determ ned usin rlconﬁ;lsmcouplng evi ce
oper ati on wavel Bfgtifetings @@2"18 ARPgener BRRTE BRA %L RrSokderHE2RE OF

| aser. Using blown intc films. 2" diameter disks were punched out
15 from these films and conditioned in a vacuum oven at 60°C
overnight prior to the permeability measurements. Oxygen
permeation values of these films at 60°C were measured
using a Mocon OX-TRAN 2/61 permeability tester.
Principal refractive indices along the three principal
20 directions of these films were determined using a
Metricon prism-coupling device. The operation wavelength
wag 632.8 nm generated by a low-power He-Ne laser. Using
the three principal refractive indices, the average
refractive index could be calculated as:
25 <n> = (nl + n2 + n3)/3
wherein, <n> is the average refractive index. 1, 2, and
3 refer to machine, transverse, and normal (normal toc the
film plane) directions, respectively. The relative
planar orientation could be expressed with the planar
30 birefringence, or PBR, defined by (see US 5385704)
PBR = (nl + n2)/2 - n3
In Examples 1 - 8, Nylon 1 matrix with the addition
of plasticizer and compatibilzer was used as shown in
Table 1. Nylon 1 matrix with plasticizer has its
35 viscosity closely match with that of BIMS. MBTS is a
cure retarder and DML16D is a viscosity enhancer. Both

can react with benzylic bromine of BIMS and affect its



the three principal refractive indices, the average refractive index
could be calculated as: 25 <n> _ (nl1l + n2 + n3)/3 wherein, <n> is the
average refractive index. 1, 2, and 3 refer to machine, transverse,
and normal (normal to the f|In1pIane) di rections, respectively. The
relative planar orientation could be expﬁ sSed mnth t he planar 30
birefringence, or PBR, defined by (see US 5385704) PBR = (nl + n2)/2
- n3 In Exanpl ese o1 dﬂﬁﬂ&%l%lﬁgEét§oﬂM&ikﬁtN%fHH“t'é@&a&% of the

pl astici zer and conpat,i S as showi in Table 1. lon_1
matrix with pl aSti%iee IFFJ:i’S’ fiads 58 nggc%%ﬁi% Gosh 3}3%{@@@ WLHA ERAt
of RIMS. MBTS Ihﬁyla:m cuirtéh METE ded antde DMLGHL drs @ Mirseasidny demrhaaces Im

Both can react, %mzqg%&zglloguﬁlrog})ﬂgdo%ecause% af fA%Ctsho'ﬁl - 10

reactive corrpatl tron wt the

i nterfaci & bomhﬂge rﬂndurfeidmt'l@ﬁ pat deeh BiNG téWd:knqsﬁsOrthmJﬁhNBfrs

and DML6D, Nyl oinherd8n atr @ﬂn@uﬁzlpngpée&i My 1 €RSEHN G e laa@w @geceahglbg
af fected. As shomn |n on_i.n

through the incte: q%?%ﬂ%%jl&ppéﬁggﬁ %f%??%ﬁﬁ%%ﬂﬂﬁ?d §§F°5F§SP8§6+?%
in an increase I&ﬁqﬁtﬂﬂn'kﬂwnaﬂmﬁﬂb@hlaﬂd aAkrrwesporidi meprmeeddéttpnof

in permeabil ity Al tihe lé%h'_’[@ai%%'%é’ asdigs e f igli A%, EQPJfgce

not be neasured due to filmsurface adhesive, a reduction In
t hi ckness 4 hro e i r?cF@éBélé’tﬁ'ﬁnwlﬂd{u %p@ﬁfmﬁ%&hrﬂf&ﬁQEQ‘?l n
die or in bIommaneﬂsa)lnaqameple@dsdtwutwnuuunhﬂnges aana@abr in

or fent i on. " Th, o tin of MR and, BMIED eads da . retation in

orientation. ere is trong correlatjon
and per neabi | i t§F1G4fieShe aﬁ@e &gphﬁl?%GD%eﬁﬁgqmﬂqﬂ1Q%%ﬁq %eﬁéﬁ éPla
filnms |isted i nrediaddigorl, i he izvenagent ef oeatd Me, ividade iwhiaCBtrong

represent,; the té@fghi: S Wik SE%kFéﬂétqéf%&#ﬁﬁi¥¥ re@%%@% we are

const ant. il'he resu tS are otte
using the same Nylon matrlx for all fllms llsted in

Table 1, the average refractive index, which represent
the density or the crystallinity in Nylon, remains
constant. The results are plotted in Fig. 1, wherein the
20 PBR in Example Nos. 4, 7 and 8 (see the plot # 4, # 7 and
# B) were not within the scope of the present invention.



20 PBR in Exanple Nos. 4, 7 and 8 (see the plot # 4, # 7 and # 8)
were not within the scope of the present invention. - 11 - Table 1
Exanple No. 1 2 3 4*3 56 7*3 83 Formulation (parts by weight)
BIM5 100 100 100 100 100 100 100 100 DNH?? 000005 MBTSO
0000010 zZnO0.150.150.150.15 © 0. 15 0 15 0.15 St-acid
0.60 0.60 0.60 0.60 0.60 0.60 0.60 0.60 2znSt 0.30 0.30 0.30 0.30
0.30 0.30 0.30 0.30 Nylon 1 68 68 @B,68 @8 68 68 68 Additive 1 21
21 21 21 .21 2121 21 Additive 2 0.5 050 0.5.0 0.5 0.50.5

Pr ocespE:Gaple Bast (astl Cagt @ast| - 3 st4 t:ast Blow 6 - |- 77°Bl pws”?

Bl own rrormPropesti gs Thickness () 130|180 230 280 130 18(0 150 150
<n> 1, p&&Rtd £5165 1.5165 1.5167 [1.5175|1.5184 1.517% 1.51 PBR
(10_3)| 4i84t)3. 95 3.|02 1.25% 2.24 .11 YIN, 1.4 Perngability*l 10/8

11.8 1Pp1isl2. 8 nn¥2 nig2 13.87ol4| 6106°1] i1Bo@ jUNido O 100 100 100
cc*m | | fRsday-nmHg) . §2: |di ¢, nof neas Jreodue to, the sudrface 0adh=*5|0y5e
| ayer.|,ms*3: Conparatjve |Exgnpl e anpleg 9 13 I'n E>6am:I esl 910 0

13, Nyjon 1 matri x WS ysedctl)yg VH QOJto.t:L@e ploaﬁ' . g, .15
conpat |_I i zer. 6PRD c gl d _be al curativ t he Ki Ng tem?e?’ ur &
of 230 ° crosslifikE ng I%I'%E L hr8 gh erﬁjzyl |°CsBr ot s ar?d60 hen%’éf)
removi N them from|r €ali ye cthpptd-6P I z%ﬁ onl. REep Ps° 4 |§ osi??o
enhancg¥*Br BI M5 t|hat°®al o FRact Wfth 68 68 8
Additive 1 21 21 21 21 21 21 21 21
Additive 2 0.5 0.5 0,5 0.5 0.5 0.5 0.5 0.5
Process
Cast Cast Cast Cast Cast - - Cast Cast
Blown - - - - Blown Blown - -
Properties
Thickness (um) 130 180 230 280 130 180 150 150
<n> 1,5170 | 1.5165 | 1.5165 | 1,5167 | 1,5175 | 1,5184 | 1.5175 | 1.516
PBR (107%) 4.91 3.95 3.02 1.25 2.24 2.11 1.85 1.4
Permeability - 10.8 11.8 12.7 12.8 nm 2 2 13,5 14.6

*1: in a unit of co*mil/(m*-day-mmHg).
*2: did not measure duvue to the surface adhesive layer.
5 *3: Comparative Example
Examples 9 - 13

In Examples 9 to 13, Nylon 1 matrix was used but
without the plasticizer and compatibilizer. 6PPD could
be a curative at the mixing temperature of 230°C by

10 crosslinking BIMS through benzylic bromines and, hence,
removing them from reactive compatibilization. DML6D is
a viscosity enhancer for BIMS that also react with
benzylic bromine of BIMS. This modification of the
interfacial bonding with the usage of DM16D and 6PPD

15 could significantly lower the planar orientation and
raise the film permeability as shown in Table 2. The
results are shown in Fig. 1. Regardless, a good
correlation could be found between PBR and permeability.
The higher refractive index value in comparison with that

20 in Table 1 reflects the fact that the Nylon matrix has no
plasticizer. Hence, higher density or higher refractive



benzylic brom ne of BIMS. This nodification of the

i nterfacial

bonding wth the usage of DML6D and 6PPD 15 could significantly | ower

the planar orientation and
results are shown in Fig. 1
correlation could be found between PBR an

Tabl e 2. The

82

perneability.

raise the filmperneability as shown in
Regar dl ess,

a good

The hi gher

refractive index value in conparison with that 20 in Table 1 reflects
the fact that tihgdiylianesBeetghas no

pl asti ci zer.

Hence,

h

gher

density or higher refractive - 12 - index js _expected. Table 2
Exanple No. 9 10 |I1tl 12.1 13*1 Fornuﬁ%ﬁ?%%i%parts by weight) R M
100 100 100 100 [HQmpMleR.0 0 1.9 2.0 3.{y 6FPD190.6 O H+0 | Zpe=
0.15 0.15 0.15 (gl L3 ioxt-aACTd 0. 60 0. 60 0.,60 0.60[0.60 2ZnSt 0.3
0.30 0.30 0.30 Q.30 n1 95 95 95|95 95 Additive|]1 00 0O
Additive 2 0.7 Q. -7 0.Y Process Cast Yes Yes (es Yes |Yes
Properties <n> 1. .5174 1.5 51 1.5%17 i
2 25 1.1 098 1 er meabi |'i {y éggl 5 2889 00 g g gty Safo
Conpar ati ve Exar Exanples 14°- 19 InOExawplés %Ep hylan 2
matrix, wthout QPPDand wi t hout Pl asticPz8r, |was usej Ih bllendPng
with Nylon 2, Zno 0.15 0.15 0.15 0.15 0.15
St-acid 0.60 0.60 0.60 0.60 0.60
Znst 0.30 0.30 0.30 0.30 0.30
Nylon 1 95 95 a5 95 95
Additive 1 0 0 0 0 0
Additive 2 0.7 0.7 0.7 0.7 0.7
Process
Cast Yes Yes Yes Yes Yes
Properties
<n> 1.5184 | 1.5174 {1 1.5175{1.5170 | 1.5171
PBR (107%) 3.2 2.25 1.1 0.98 1.1
Permeability 5.31 6.43 7.05 7.69 7.47
*1: Comparative Example
5 Examples 14 - 19

In Examples 14 - 19, Nylon 2 matrix, without N1l and

without plasticizer, was used.

viscosity modifier,

In blending with Nylon 2,

such as DML6D and 6PPD,

is r

equired

to provide good viscosity matching and fine BIMS rubber

10

blocking agents listed in Table 3 is 0.5 to 1 phr.

dispersions.,

The concentration used for the anti-

As

indicated in Table 3, using %Zn0 as the anti-blocking

agent could significantly affect the orientation.

This

anti-blocking agent may act as curative and, hence,

15

compatibilization with Nylon,

remove benzylic bromines from BIMS for its reactive
A large removal of

benzylic bromines from BIMS could lower the interfacial

bonding between the Nylon and BIMS dispersions and reduce

the ability of the film manufacturing process to orient

20

Nylon.
permeability holds.

However

I

overall correlation between PBR and

The even higher refractive index

value as compared with that in Table 2 is the result of
the N6/66 matrix used.

The results are also shown in



viscosity nodifier,

such as DML6D and 6PPD
good viscosity matching and fine BI M rubber
concentration used for the anti

0.5 to 1 phr. As indicated in Table 3,

its reactive

is required
10 di spersions.
bl ocki ng agents listed in Table 3 is
g ZnO as the
anti-bl ocking agent could significantly a fect the orientation.
anti - bl ocki ng agent nmay act as curative and,
benzylic brom nes fromBIMs for

15 renove
conpatibilization wth

to provide
The

Thi s

Nyl on. A | arge 4 enoval benzylic brom nes from Bl M5 coul d | ower
the interfacial™ bonding between the Nylon and BI M5 di spersions and
reduce the ability of the film manuf #hg process to orient 20
Nyl on. m@y@mpl@w@;all corfgl ati on; et ween ¢MBRTand ;7 pe 19
hol ds. ErSVEMm [ TVie TTdex s—conpared—wtrt ha.l.
in Table 2 §r{§% ! N6/ 66 natrix used. Thelresults are
al so showmﬁf le 3 Exanple NO. 18 19
Fornulatlozugﬁar%s by ng% 100 0 100 10 DML6D O
00 1.0 1.? 6PPD 0. 50 §. 5 Tal £09 r gaf ok00
ZnO Tal ¢ ?a‘f%s Tal ¢ 'ZnO 8. 15 0.1% 0. 15 o. 15 0.15:9. 1 d 0
0.60 0.60 9780 0.60 0.60 0! nSt0-@. 30 0. 130 ©. 30! 0. .30 0.5
Nyl on 2 9gFoBlYs g 198 98 Takili tilatos 0 Gng 0 i t Tygaog, 7Falc
0.75 0.75 #95 0.75 0. 7! s Ca%%/ bl oW Eas Cadt. 1Gasi Cadb
Bl own St-acid 0.60 0.60
Znst 0.30 0.30
Nylon 2 98 98
Additive 1 0 0
Additive 2 0.75 0.75
Process
Cast/blown Cast Blown
Properties
<n> 1.5216 1.5219
PBR (1073 5.15 5.4
Permeability 1.51 1.42

*l: Comparative Example




Properties <n>.1.5215 1.5216 1.5215 1.5222 1.5217 1.5219 PBR (10-3)
6.1 5.15 1.4 4.55 3.25 5.4 Perneabilit 1.38 1.51 1.92 1.27 1.37 1.42
*1: Conparative Exanple -14- Clains 1. An oriented thernoplastic

el astdmer film having reduced permeabijzty and inproved fatigue

resi stance conprising a dynam cally vul cani zed pol yner blend of (A a
hal ogenat ed i sobutyl ene el astoner and (B) polyam de, the filmls
produced by casting or blow ng the above pol yner bl end under the
condition such that a shear rate at a die lip for casting or

blowing. Is regulated to control the nol ecul ar arrangenent in the
film whereby the planar birefring@igenef the resultant film becones
greater or equal to 0.002. 2. An oriented thernoplastic el astoner
filmas clained In claim1l1, wherein the anount of the hal ogenated

I sobutyl ene el g S to 25 parts by weight and the anount of
the polyanmide i 5§ &M 8”?@eaaﬂle§mwa%t& glastormromnudmvmg meduead péreneabllity and

t ot al t; A d t s 100 ts by

wei ght 3, AmPENeS IR Reisidise Fomri B A s?m&ce%uwiuc@g.zgﬁi{aéw.mend of (A) a
claiml or tyl ene eI st.omer

br oni net ed ﬁﬁ%ﬁé@gﬂ?éﬁﬂgﬁ%%mﬁﬂﬁgﬁ %’T ida, {p E%PWHPE@I by casting or
t her mop! ast ibiowiha e aBove pbigiap bishd uPREr {13 Gl isugh et SORLF e 43% dle lip
pol yam de Is at | east one nmenber selected fromt group consl.s

gfl zl\ly:\;ln 6, j‘vﬂyﬁ%ﬂi‘ngw blggﬁm l%negmd;iténbm% fiﬁgtrblyih@nmblécufdylamnééﬁveni\w e film,
on an on
?xere'\ég; the planar bhirefringence cf the resultant film becomes greater or equal to 0.002.

2 An oriented thermoplasﬁc clastomer film as claimed In claim 1, wherein the
amount of the halogenated isobutylene elastomner is 95 fo 25 parts by welght and the
amount of the polyamide is 5 to 75 parts by weight, pnovlded wﬂh that the total amount

of component (A) and component (B) Is 100 parts by weight.

3. An oriented thermoplastic elastomer film as claimed in claim 1 or 2, wherein the

halogenated isobutylene elastomer is braminated poly(isnbuty!ane-oo-p-methy!styrené).

4. An oriented thermoplastic elastomer film as claimed in claim 1 or 2, wherein the
pelyamide [s at least one member selected from the group consisting of Nylon 8, Nylon

66, Nylon 11, Nylon 89, Nylon 12, Nylon 610, Nylon 612, Nylon 46 Nylon MX08, and
Nylon 6/68.



