POLYAM DE RESI N COWPQSI TI ON HAVI NG SUPERI OR

EXTENSI Bl LI TY AND FLEXI NG FATI GUE AND PNEUMATI C TI RE
WQNDSMHEISES USI NG THE SAME TECHNI CAL FI ELD The prPE&B®ER1007/060699

invention relates to a pol yam de resin conposition and

a pneumatic tire and hose using the sane. Mre

specifically it relates to a polyanm de resin

conmposition having a superior extlemsibility and

flexing fatigue and a pneumatic tire and hose using
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perneability, and therefoner thasvdegn bxwadl y used for
i njection nolded products, extrudéd products, blown
products, films, etc., utilizing these properties.
HdheverTEGﬁNEEALaFiﬂﬂDvanlde resin is not necessar|ly

sufficient irpet féﬁéd%f1h9¥ﬁﬂﬂbnr§§léﬂé§1Q% al Bb1 B de resin
reS|stance i ovenent, of these %%opertles :

under %gggég |ﬁﬂ§nﬁeg$ ePvHHE @Pfa HPEESQ?%HQ1tH§ssame'
been ré%ﬂﬁﬁ'é§601@?Q¥l#Wams forteapto pglyheide resin

compesition having a superior extensibility and flexing

10 fatigue and a pneumatic tire and hose using the same.
BACKGRQUND QF THE INVENTION
A polyamide resin has superior workability (or

processability), chemical resistance and heat resistance
and a low gas permeability, and therefore, has been

i5 broadly used for injection molded products, extruded
products, blown products, films, etc., utilizing these
properties. However, since a polyamide resin is not
necessarily sufficient in terms of impact resistance,
fatigue resistance, etc., the improvement of these

20 properties under a usage enviromment receiving dynamic
strain has been required. As a means for improving the
impact resistance of a polyamide resin, it is known in
the art to blend a modifier composed of an elastomer
ingredient (see, for example, U.5. Patent No. 4,174,358

25 and U.S, Patent No. 4,594,386. However, for the fatigue
resistance, depending upon the usage environment, the
mechanism of failure 1s complicated, a sufficient effect
of improvement could not been obtained with just blending
an elastomer. Various modifiers for polyamide resins, in

30 particular nylons have been proposed by manufacturers.
However, under extension and flexing fatigue
environments, a large load acts on interface of the
polyamide-modifier and inside the modifier whereby
interfacial failure or modifier failure occur and a

35 sufficient effect of improvement by the modifier cannot
be obtained.
SUMMARY OF INVENTION




i npact resistance of a polyaraide resin, it is known
inthe art to blend a nodifier conposed of an
web@sngsses i ngredi ent (see, for exanple, U S. Ral/E81007/060699

No. 4,174,358 and U.S. Patent No. 4,594, 386. However,

for the fatigue resistance, dependi ng upon the usage

envi ronnent, the nechanismof failure is conplicated,

a sufficient effect of inprovemept-could not been
obtained with just blending an el astomer. Various
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present |nven |on IS to provide a nodif]ed polyara
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Ehere %{eak of the modifying polymer (C) is 30 to 70% of the
tensile stress at break of the polyamide resin (A), and a
tensile elongation at break of the modifying polymer (C)
is 100 to 500% of the tensile elongation at break of the
polyamide resin (A) and a pneumatic tire and hose using

15 the same.

In the present invention, by incorporating, into the

polyamide resin composition, the modifying polymer (C)
having a functional group (B) capable of sufficiently
reacting with the polyamide resin (A) to strengthen the

20 interface that is, by blending a modifier having
sufficiently strong tensile properties with respect to
the polyamide resin (A), the extension and flexing
fatigue properties are improved.
BEST MODE FOR CARRYING OUT THE INVENTION

25 The present inventors engaged in research to solve

the above-mentioned problems and, as a result, succeeded
in solving the problem by a polyamide resin composition
comprising a polyamide resin (A) and a modifying polymer
{C), dispersed therein, having a functional group (B) a

30 capable of reacting with the polyamide resin (A), having
a tensile stress at break of 30% to 70%, preferably 40 to
70%, of the tensile stress at break, of the polyamide
resin (A), and having a tensile elongation at break of
100% to 500%, preferably 110 to 500%, of the tensile

35 elongation at break of the polyamide resin (A), blended
tﬁereinto.

According to a preferred embodiment of the present



provi ded a pol yam de conposition conprising a

pol yam de resin (A), as a matrix, and a nodi fying
w@eiopnesssy C), di spersed therein, having a funce¢Dnst007/060699

group (B) reactive with the polyam de resin (A |,

wherein a tensile stress at break of the nodifying

polymer (C) is 30 to 70% of the tensile s.tress at

break of the polyamide resin (A)3,-and a tensile

el ongation at break of the nodifying polyner (C) is
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10 resin (A) satisfies the following formula (I) («>l), it
is possible to disperse the modifying polymer (C) more
evenly in the polyamide resin (R).

o= ($d/¢m) x (Mm/nd) <1 (I)
where,
15 ¢d indicates a volume fraction of the modifying
polymer (C);
¢m indicates a volume fraction of the polyamide resin
(A) ;
nd indicates a melt viscosity of the modifying
20 polymer (C); (Note: measurement conditions: Toyo Seiki

Capillary Rheometer used for measurement of capillary

viscosity at a measurement temperature of 240°C and a
shear rate of 1200 sec™) and
nm indicates a melt viscosity of the polyamide resin
25 (A) (Note: measurement conditions: Toyo Seiki Capillary
Rheometer used for measurement of capillary viscosity at

a measurement temperature of 240°C and a shear rate of

1200 sec™y.
As the polyamide resin (A) usable in the present
30 invention, Nylon 6, Nylen 66, Nylon 6.66, Nylon 612,

Nylon 11, Nylon 12, Nylon 46, Nylon 6.66.610, Nylon MXDE,
gtc. may be mentioned. These may be used aleone or in any
combinations thereof,
As the functional group (B) reactive with the
35 polyamide resin (A) usable in the present invention, for

example, an acid anhydride group, an epoxy group, a



t he above-nenti oned problens and, as a result,
succeeded in solving the problem by a polyam de resin

W@ 09p/08s553 on conpri sing a polyam de resin (A BEMUS2007/060699
nodi fying polynmer (C) t dispersed therein, having a
functional group (B) a capable of reacting with the
pol yam de resin (A) , having a tensile stress at break
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and the strength at break.

In the polyamide resin composition, as explained
above, it is important that the modifying polymer (C) has
values of the tensile stress at break and the tensile
elongation at break (measured both according to JIS K251

at —20°C) of 30 to 70% and 100 to 500% of the values of
the polyamide resin (&), respectively. If the value of
the tensile stress at break is lower than the above
value, the material failure of the modifying polymer (C)
unpreferable occurs and a load unpreferably acts from the
polyamide resin (A) matrix. Further, if the value of the
tensile elongation at break is smaller than the above
value, similarly with the tensile stress at break,
material failure of the modifying polymer (C)
unpreferably occurs.

The polyamide resin composition according to the
present invention may include, in addition to the above
ingredients, carxbon black, silica, or another filler, a
vulcanization or cross-linking agent, a vulcanization or
cross-linking accelerator, various types of oils, an
antioxidant, a plasticizer, oil, a coloring agent, and
various types of other additives generally blended into .
rubber compositions and resin compositions. These
additives may be mixed by general methods to compound
them into the composition. The compounding amount may
also be made the conventional general amount when mixing,
so long as the object of the present invention is not



resin (A) satisfies the followng fornula (1) (a>l) ,
i t i s possible t o disperse the nodifying pol yner

w@ 20808865 evenly in the polyanmide resin (A . REDS007/060699
<jtd indicates a volunme fraction o f the nodifying
polymer (C) ; fmindicates a volune fraction o f the
pol yam de resin (A) ; hd indicates a nelt viscosity o
f the nodifying polymer (C); (Note: measurenent
conditions: T qy g Seiki CapillaPy Rheoneter used for
measurenent o f capillary viscosity a t a neasurenent
t enper atdwezrsely 2&xB€dand a shear rate o f 1200 sec
"1 ) and.fpriRdicates a nelt viscosity o f the
pol yam de resin (A) (Note: neasurenment conditions:
Toyo Sei ki EaprPIcH yiRheMMERSr UsRE O SHT hReS (FH8hR Hhe
f capi ldadgenyi ﬁﬁ@@iﬂmnatb\at ARasS st G Rt tEﬁp@fsﬁielmltﬁiﬂvéntion
2 0C and a _shear_ rate. 2 ec.., A s the
po yam'JUBe% eV ‘3&)5 Sle,Ié‘ feeé it%ngg%%‘ %Fégﬂg%?si nventi on,
Nyl on Exampieanl 6B NgherC@pegatiye dragppes 1 to 9

Preparation of Samples

The ingredients shown in Tables I to IV were mixed

as follows to obtain polyamide resin compositions.

10 Pellets of the modifying polymers and pellets of the
polyamide resin shown in Table V to Table VII were
charged into twin-screw extruders (TEX44, made by Japan
Steel Works) and melt mixed. The mixing conditions were
220°C for 3 minutes and a shear rate of 1200 sec™. The

15 materials were continuously discharged from the extruder
in the form of strands, cooled by water, then cut by
cutters to obtain pellet-shaped polyamide resin
compositions. To obtain sheets for the fatigue tests, the
prepared pellets of the polyamide resin compositions were

20 charged into single-screw extruders provided with
sheeting dies and formed to sheet shapes.

The polyamide resin compositions thus obtained were
then subjected to fatigue tests by the test method shown
below. The results are shown in Tables I to IV,

25 Test Method for Physical Property Evaluation

Fatigue test: A polyamide resin composition shaped into a
sheet by a sheeting die was punched out to a JIS dumbbell
No. 3 shape (JIS K6251), then the dumbbell shaped sample
was attached after a fatigue test and subjected to a

30 constant strain and flexing test. This was performed
under conditions of a chuck interval of 54 mm, a tensile
strain rate of 20%, a compressive strain rate of 20%, a
repetition frequency of 6.67Hz, and a test temperature of
-20°C, The test was terminated when the sample broke,

35 Judgment: Good... repetition frequency until breakage
of more than 500,000 (cut off at 1,000,000%)



Nylon 11, Nylon 12, Nylon 46, Nylon 6.66.610, Nylon
MXD6, etc. may b e nentioned. These may b e used al one
W®@2008/0885851y conbi nati ons thereof. A s the funce¢DOs1007/060699
group (B) reactive with the polyam de resin (A) usable

in the present invention, for exanple, a n acid
anhydri de group, a n epoxy group, ahal ogen group, a
car boxyl group, an ami no group. @-hydroxyl group, and
ot her functional groups may b e nentioned. Use of an
acid anhydride group, for exanple, a malei s acid
anhydri de grasup; tepesibienr fagaugRcy e thvdPFSakage of less
pol ynmekga4 GodhavbRg the anhydride group usable in the
present i-nvention, a honopol ynmer or copol yner of
olefins may b nentioned. Use of copol yners of ethylene
and at | east one a-olefin selected from propyl ene,

but ene, hexene and octene is particularly preferred
fromthe viewpoints of the elongation at break and the
strength at break. In the polyam de resin conposition,
as expl ained above, it is inportant that the nodifying
pol ymer (C) has values of the tensile stress at break
and the tensile elongation at break (nmeasured both
according to JI'S K6251



at -200C ) of 30 to 70% and 100 to 500% of the val ues
of the polyamde resin (A), respectively. |If the value
wo@RooBhgsssensi |l e stress at break is | ower than PEEUSIIOVES0699
value, the material failure of the nodifying polymner
(C unpreferable occurs and a | oad unpreferably acts
fromthe polyam de resin (A) matrix. Further, if the
val ue of the tensile elongation at break is smaller
than the above value, simlarly w/th the tensile
stress at break, material failure of the nodifying
pol ymer (C) unpreferably occurs. The pol yam de resin
conmposition according to the present invention nay
include, in addition to the above ingredients, carbon
bl ack, silica, or another filler, a vulcanization or
cross-linking agent, a vul cani zation or cross-|inking
accel erator, various types of oils, an antioxidant, a
pl asticizer, oil, a coloring agent, and various types
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al so be made the conventional general anount when

m xi ng, so long as the object of the present invention
w0 goonossEaver sel y af f ect ed. EXAMPLES Exanpl es weCT/URIINT/060699

be used to further explain the present invention, but

the scope of the present invention i s by no neans

limted to these Exanples. Exanples 1 to 9 and

Conpar ative Exanples 1 to 9 Prep@rat|on of Sanpl es The

i ngredi ents shown in Tables I IV were mxed a s

follows to obtain polyam de re3|n conposi tions.

Pel lets of the nodifJehge gdl yners and pellets of the

pol yamide resin shown in Table V. to Table VII were

char ggdybnied redwmsrscr ew exfempdes L TIEX4 4 , made by

Japan SEEELJﬂeﬁkggqﬁﬂiinlt m xed. The m xi ng
condit£§ﬁ§ ¥eemal oC for 3 @bnutes and a shear rate

of 12C th he matefial s ‘were cpntinuously
dlschamgeawfmmnmmhe extryder in the formof strands,
cool ed vby:mmmerm)t?hen cut by cuttersjto obtain

pel | et|*% ?%1 esin tonposjtions. To obtain
sheet s g‘}ﬁ;r 2pHe %’[‘f‘?c’é‘b@eﬁﬂsts the prgpared pellets of

the pglyamd:Ae rbgskn conpositions werg
IIR(Mah~IIR) "

EPDM™ -
¥2{Br-IIR) "3 -
ENR25 (E~NR) " 70
$a/dm 2.3
/g 0.25
a (formula {I)) 0.58
PRI/ TBm*4 0.21
BBA/EBM* 4 1.47
Fatigue test 80,000
Judgment Poox

#l: see Table V
*2y see Table VI
5 *3: see Table VII
*4: see Footnote of Table I

Table III

CQomp . Comp.
Type of polymer Ex. ¢ Ex. 7 Ex. 5 Bx. &
Formulation [wt, parts)
3030xa (Nylon 127 40 50 45 45
MARS510 {Mah~ER)"? 60 - - -
VA1840 (Mah~EO) ™2 - 50 - -
EPDM™3 - - 55 -
BNR25 (E-NR) 2 - - - 56
da/dm 1.5 1.0 1.22 1.22
nm/nd 0.30 0.39 0.69 0.703
a({formula (I)) 0.45 0.39 0.84 0.86
TBA/TBm* 4 0.52 0.41 0.07 0.17
EBA/EBm*4 1.19 1.15 1.38 1.25

R 1,000,000 1,000,000

Fatigue test cut Gff cut off 3,000 50,000
Judgment Good Good Poor Poox

10 *1: see Table V
*72: see Table VI
*3: see Table VII
*4;: see Footnote of Table I



charged into single-screw extruders provided with

sheeting dies and fornmed to sheet shapes

The

w@oiogasasse resin conpositions thus obtai ned WEPET/URI®N7/060699
subjected to fatigue tests by the test nethod shown

bel ow. The results are shown

Met hod

for Physi cal

in Tabl es |

to IV, Test
Property Eval uation Fatigue test:

A pol yam de resin conposition shaped into a sheet by a

sheeting die was punched out to”
shape (JI'S K6251),
attached after
constant strain and flexing test.

t hen the dunbbel |
a fatigue test Tabllesipj ected to a
Thi s was perforned

J1 S dunbbel |
shaped sanpl e was

No. 3

under :QDEP ¥ g@mgg‘ a C%CI% fn]\t erval Comp.-
tensil € Straj af'e of % alconipres Ex. 8
of ZO%E%‘L;‘H;&?@EM f requency of 6 ,
t enper 1@—%@-@- f -20°C The tesgt was t
0
t he sam_&,iﬂfﬁééﬁ%f’“\]udgnerﬂsz od.45 T -
f r equengy oty onbé@akpge of re than 40
at 1, 0@ B0OX:Raer2. .| repetition f—reqqencay umt i I- - -
br eakagjeri6f0 (Melss0t ' han| 500; 00(QX* 235 seq Tabl e{VI 5%3:| - -
see Tabfegowe RkupberTBdl = Tensi ¢n at. Break .of Modifier 45 60
Pol ymefs SrHA. cordi-nglto-J S K6251)
od/¢m 1.22 7| 1.22 1.22 [ 0.82] 1.5
nm/md 0.42 0.55 0.18 0.29 | 1.17 { 0.62
a{formula (I)) 0,51 0.67 .0.27 0.35 | 0.96 | 0.93
TBA/TBm*4 0.43 0.44 0.43 0.44 | 0.03 ] 0.03
EBd/EBm*4 1.38 1.33 1.4 1.36 | 1.47 | 1.5
. 1,000,000 | 1,000,000
Fatigue test ot off | cat e | 700,000 [ 550,000 | 2,000 | 1,000
Judgment Good Good Good Good Poor | Poor
*1: see Table V
*2: see Table VI
5 *3: see Table VIT
*4t see Footnote of Table I
Table V: Tensile Properties and Capillary Viscosity of
: Polyvamide Resin at -20°C
10

Arkema Toray Ube Arkema Toray
Rilsan | Amylan | Industries| Rilsan | Amylan
B CM6001FS UBESTA B CM1021FS
BESNO 3030XA BMNO
TL
Type of Polymer N%i?n ﬁgﬂﬁ? Nylon 12 N%%?n Nylon 6
EB{%)*1 490 450 520 440 460
TB (MPa)*2 20 110 100 80 110
Capillary viscosity 94 l48 104 62 77
(Pa.s)*3

*1: Determined according to
*2: Determined according to
*3: Determined according to

JIS K-6251 method
JIS K-6251 method
JIS K-7159 method




TBm Tension a t Break of Pol yam de Resin (determ ned

according to JI'S K6251)
W®@R00RI8HSES er

Pol yner

*5: EBd =

El ongati on at
(determ ned accordi ng to BECBUS2007/060699

Br

eak

K&51) EBm = El ongation at Break of Polyam de Resin

{determ ned according to JIS K6251) Table I |
see Table VI
Foot note of Table Table
see Table VI

see Table V *2

Table V *2;

Tabl e VI

| Tabl e : :
Tabl e VIIable VdeeTeumitlgoPeopdriighl end Ceghilléayy Wesrmisiey of
Properties and Capi |l | afodi¥iscdsiliyyenf atPolyodoi de Resin

at
*2

10

15

*3:
1V *1:

*3:
111

*1: see
see Table VII *4: see
1. 5pe Ta eV *2. see
*4. see Footnote of Table
see Table VI *3 see

-20°C *1 Determ ned according t o JI'S K-6251 net hod

Det er m ngddMaceor fiNigsdi QeExkod eH25T reishnd Takeda
Chemicals |Chemicals}] Chemicals Dupont Chemical
TAFMER TAFMER Exxcelor Polychemical| Industries
MAB510 MP0620 VA1840 HPR Dumilan
AR20Q1 C1550
Maleic Maleic | Maleic acid [ Maleic acid | Ethylene-
acid acld anhydride anhydride vinyl
Type of anhxd;ide anhydride] modified modified acetate-
polymer modified [ modified | ethylene- ethylene- vinyl
ethylene-|ethylene- octene ethyl alcohol
butene |[propylene| c¢opolymer acrylate copolymer
copolymex |copolymer copolymer
EB(%)*1 620 €60 600 720 630
TB(MPa) *1 47 37 48 35 28
Capillaxy 350 140 266 81 120
viscosity
(Pa.s)*1
*1: see Footnote of Table V
Table VII: Tensile Properties and Capillary Viscosity of
Rubber Ingredient at -20°C
Yokohama | Sumitomo Chemical LANXESS Malaysia
Rubber EPDM Rubber ENRZ5
Mah-IIR*] BROMOBUTYL
X2
Maleic Ethylene-propylene | Halogenated | Epoxylated
aciad copolymer butyl natural
Type of anhydride rubber rubber
polymer modified
butyl
rubber
EB(%)*2 660 720 700 650
TB(%)*2 3.5 6.6 5 17
Capillary 125 150 143 250
viscosity
(Pa.s)*2

*1: Preparation Method: Given amounts of the brominated butyl rubber,
antioxidant, maleic¢ anhydride and magnesium oxide were charged into a

pressurized kneeder heated at 70°C, followed by mixing the
predetermined time (7 minutes) to obtain the desired product, The
amount of maleic anhydride introduced into the butyl rubber is 1.5
mol%, as determined by 'H-NMR analysis.
*2: See Footnote of Table V

INDUSTRIAL APPLICABILITY

The polyamide resin composition according to the

present invention can be used as the inner liners of




*3 . Determined according t o JIS K-7 199 net hodTabl e

VI; Tensile Properties and Capillary Viscosity of
wOoL@BH88EE5 Pol yner at -200C *1 : see Foot not e oPCTTER1007/460699

Table VII : Tensile Properties and Capillary Viscosity

o f Rubber Ingredient at -20°C: r epar aonet o: G

ven anounts of the brom nated butyl rubber

anti oxi dant, mal ei ¢ anhydri de and, magnesi um oxi de were

charged into a pressurized kneedéer heated at 70°C

fol | oned QY m Xing the predetermned tinme (7 m nutes)

t o obt BPAMA e CdeSIGeGLpr RIML VLT Arsule Bfedreise] Eor

anhydr| dﬂampmer,odlﬂmdiel BLBe tnhﬁebhl&.}[i, rlbhbsb.aé tulﬁa 11.115\91’.' layer

nol % erm n H ana i-S.. *2: See

Footno?@aﬁgﬁﬁ%%g}éﬁgi?ﬁﬁég?gwﬁf 3%%%?&R§FEIW%x%ﬁﬁ§lﬁoF?%

pdde reBP$fSconposition according t o the present

invention can b e used a s the inner liners

of pneumatic tires etc. and further can be used as, for

exanpl e, outside tube materials, inside tube inner

| ayer materials, and inside tube outer layer materials
“for hoses .CLAIMS 1 . A polyam de resin conposition

conprising a polyanmde resin (A) , as a matrix, and a

nodi fyi ng pol yner



(O, dispersed therein, having, a functional group (B)
reactive with the polyamde resin (A) wherein a

W0 eovsiogsssst ress of the nodi fying pol ymer (C) iBCBO0S1007/060699
70% of the tensile stress at break of the polyam de
resin (A) , and a tensile elongation at break of the
nodi fyi ng polynmer (C) is 100 to 500% of the tensile
el ongation at break of the polyande resin (A . 2. A
pol yam de resin conposition as clained in claim1l ,
wherein the nodifying polynmer (C) has a vol une
fraction of 40 to 80% 3 . A polA®RiH de resin

conposi tion 1aS .| @oﬁ‘?gmidﬂa Qleéhﬁn c"orr\%%&%h@ntélﬁnﬂﬂfshﬁgoi

t he volu ction Qd t he nel VISCOSIt%

o fy.aeg?fﬁ b9y (e ond BUr it a5t Seterieing relsmer
sati sf i (&8 ,t Héspatdeowithgréior,mhkaid,) a fan¢tidrian xiohm (B

/%d)<| ﬂééktw@grﬁiﬂﬁ tﬁg pofJE%lMQl fr@9t'§ﬂkfgln a ten51le
m)dlfylsdtg;er pol (O fm vol'une fraction of

ol yanisd&és B 'f(hﬁ) mﬁalfy:‘trwepﬁ%v/reem (§dodPtIP or° 708 of the
rmdl fyirenspobysterescCathbrealt bé thed tpollysmbse tyesdf (R), and a

f:’f’;}’ﬁgi s;&é' D drfdatiof POIATL AP 88 RoGPAPAR] Ho®hndS (c
lS 100 to 500% of the tensile elongation at break of the
10 polyamide resin (&).

2. A polyamide resin composition as claimed in
claim 1, wherein the modifying polymer (C) has a volume
fraction of 40 to 80%.

3. A polyamide resin composition as claimed in

15 claim 1, wherein the ratio of the volume fraction and the
melt viscosity of the modifying polymer (C) and the

polyamide resin (A) satisfies the following formula (I):
a=(¢d/¢m) x (nm/nd) <1 (I)
wherein, ¢d: the volume fraction of modifying polymer (C)
20 ¢m: the volume fraction of polyamide resin (&)
nd: the melt viscosity of modifying polymer (C)

nm: the melt viscosity of polyamide resin (A)
4. A polyamide resin composition as claimed in
claim 1, wherein the polyamide resin (A) is at least one

25 resin selected from the group consisting of Nylon 6,
Nylon 66, Nylon 6/66, Nylom 6/12, Nylon 11, and Nylon 12.
5. A polyamide resin composition as claimed in

claim 1, wherein the functional group (B} is an acid
anhydride group.

30 6. A polyamide resin composition as claimed in
claim 1, wherein the modifying polymer (C) is a copolymexr
of ethylene and at least one a~olefin selected from
propylene, hutane, hexane, and octane.

7. A pneumatic tire using, as an inner liner, a

35 polyamide resin composition according to claim 1.

8. A hose using, az at least one layer, a



claiml , wherein the polyamde resin (A) is at |east
one resin selected fromthe group consisting of Nylon
W®2008M4565m1 66, Nyl on 6/ 66, Nylon 6/12, Nyl on 1HCT/EHSZH07/060699
Nylon 12. 5 . A polyam de resin conposition as cl ained
inclaiml , wherein the functional group (B) is an
acid anhydride group. 6 . A polyamde resin
conposition as clainmed in claim,l, , wherein the
nodi fyi ng polynmer (C) is a copol'yner of ethylene and
at | east one a~olefin selected from propyl ene, butane,
hexane podgemidtd aeein 7campAsphiomadeorting usiclgimas. an
inner liner, a polyanm de resin conposition according
toclaim1l . 8 . A hose using, as at |east one |ayer,
apol yam de resin conposition according t o claiml.



