2 0 JAN 2004 Pneumatic Tire The present invention relates to a pneumatic
tire wwth an inproved belt being capable of decreasing the tire i Et ﬁnd
rolling resistance. In recent years, it is strongly required to d2@r§ J@
fuel consunption of autonobiles fromenvironnental aspects. Accordingly,
the tires are also strongly required to decrease the tire weight and
rolling resistance. On the other hand, pneumatic tires provided with a

tread reinforcing belt nmade of §5%%ha%g%p§fy;tvwsted steel filanents are
wi dely used in various autonobil €S, e.'g. passenger cars, |ight-trucks,

t rucks/ buses, etﬁeh#ﬁg?g?ﬁe At onCrbi LSy der gﬁgﬁ,ﬁatf@ Al REnt 2n

decrease the weig cord belt by mnimzing the dianeter of

the steel; f£0Ld8aV081 fasEinBlelapabis NofMdekirbhk 8ABNEnsStacle weiget aieatly
decrease Iin the bending rigidity when the cord dianeter is decreased, and

as a resydiiihfereoidedirided power is decreased to deteriorate the steering
stability. It s therefore, an object of the present invention to provide
a pneunatic tirdn idecehtchedhe, it gist strohglyt Ireggireéststdameaskt fheltire

i s decreased without sacrificing the steering stability and the |iKke.
Accor di ngonsumpbipn exfrgutiompbalesrfrop greElrerrentdly aspeshpri ses a carcass
ext endi ng between bead portions through a tread portion and sidewall

porti ons Acgeadangly ¢ thesfdded AEYi 2SS StEARET NSRS £qr £8SEeqSP (tHE tr ead

portion, wherein the belt cqnprises at | east one nonofilament cord ply nade
of paralF&Fenﬁﬁbﬂ?Teﬂﬁﬂnrq;;ﬁgg,r%%&ﬁFﬁﬂSﬁofiIanent cord is a single

On the other hand, pneumatic tires provided with a tread
reinforcing belt made of steel cords of twisted steel filaments
are widely used in variouérétféﬁobiles, e.g. passenger cars,
light-trucks, trucks/buses, etc.

In such pneumatic tires, therefore, an attempt to decrease
the weight of the steel cord belt by minimizing the diameter of
the steel cords was made.-But, such multifilament steel cords
greatly decrease in the bending rigidity when the cord diameter is
decreased, and as a result, the cornering power is decreased to
deteriorate the steering stability.

It is therefore, an object of the present invention to
provide a pneumatic tire, in whigh the weight and rolling
resistance of the tire is decreased without sacrificing the
steering stability and the like.

According to the present invention, a pneumatic tire
comprises a carcass extending between bead portions through a
tread portion and sidewall portions, and a belt disposed radially
outside of the carcass in the tread portion, wherein

the belt comprises at least 6ne monofilament cord ply made
of parallel monofilament cords, each monofilament cord is a single

metallic filament having a circular cross sectional shape, a



metallic filanment having a circul ar cross sectional shape, a 1 2 0 JAN 2004
di aneter of fromO0.35 to 0.70 mm a tensile strength of from 2800 7 [t (ANSHIOPD
Newt on/ sg. mMmm and a bending rigidity of from35 to 260 gf cm and the cord
count of the nonofilament cords in the nonofilanent cord ply is in a range
of from30 to 50 /5 cm Enbodi nents of the present invention will now be
described in detail in conjunction with the acconpanying draw ngs. Fig.|

. in detail i on with the ac i
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radial tire f04 trucks and buses according to the present invention. In
the draw ngs, pneumatic tire 1 according to the present invention

conprises a treagnhBogbi@® tohntdobatlie Monvirdeumbht RYHdsORs tBe a pair of
axi ally spaced bead portions 4 with a bead core 5 therein, a carcass 6

ext endi ngmbed FEEAIndrite coeadpppris Ams adramde of fireht 30i spaedsr asi.al | y
outside the carcass 6 in the tread portion 2. The carcass 6 conprises at

| east one ply of Embodimentrsamdetihe rpucksnty iaveatiangiid. lohowr ben ddxs drd bed
degrees with respect to the tire equator and extendi ng between the bead
portions #ntdetaigh imheonineatigiomiitbnte Ansospdeyiny Jr@wingss 3 and turned

up around the bead core 5 in each of the bead portions 4 fromthe inside to
t he Fig.l is a cross sectional view of a radial tire for

passenger cars according to the present invention.

Fig.2 is an enlarged schematic cross sectional view of the
breaker thereof.

Fig.3A and Fig.3B each show an example of the waved
monofilament cord.

Fig.4 is a cross sectionél view of a heavy duty radial
tire for trucks and buses according to the present invention.

In the drawings, pneumatic tire 1 according to the present
invention comprises a tread portion 2, a pair of sidewall portions
3, a pair of axially spaced bead portions 4 with a bead corxe 5
therein, a carcass 6 extending between the bead portions 4, and a
belt disposed radially outside the carcass 6 in the tread portion
2.

The carcass 6 comprises at least one ply of cords arranged
radially at an angle of from 75 to 90 degrees with respect to the
tire equator and extending between the bead portions 4 through the
tread portion 2 and sidewall portions 3 and turned up around the
bead core 5 in each of the bead portions 4 from the inside to the
outside of the tire to form a pair of turned up portions 6B and a
main portion 6A therebetween.

For the carcass cords, an organic fiber cord, e.g. nylon,



outside of the tire to forma pair of turned up portions 6B and a ZMM 2004
portion 6A therebetween. For the carcass cords, an organic fiber cord, e.g.
nylon, 2 2 0 JAN 2004 rayon, polyester, aromatic polyam de and the I|iKke,
made of a nunber of organic filaments or fibers tw sted together can be
used. Also, steel cords nmade of a plurality of steel filanents tw sted

t oget her can be used. Each of the bead portions 4 is provided with a bead

8 f i i | t Iy whil
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tapering t s radi out e fromits r ly 1nner end
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turned up portions 6B, the bead apex 8 is wusually disposed between the

carcass [ikd,ukfedl Upordy niadle 6B anslurAiinypoft $osebAilhhenbel twiotgd | ses a
breaker 7 and optionally a band. The breaker 7 conprises two cross plies of
paral | el togyether| adnl 3¢ wedangl e of from 15 to 30 degrees with respect to
the tire equator. Here, the term"cross plies" neans that the cords of one
ply are incline®advefsthg bead pwrddeds 6fis proogtided wivhvi theadkegpests8to
the tire equator. The band (not shown) is disposed radially outside the
breaker Made Pfghtbard Halthexy §oppeend e*teRELPI TR e oSFARALHyWRIdSi ral | y
w ndi ngs at | east one cord or winding a striE g_%ﬁ)arallel cords. In any
e

case, thé&aRSFAPEnEPERTES Adts FEfeat BarP W ede§PrEeS AW 1S &&FeEH Y o MM tire
Fautor. A0 SRR TR SPEY A o M B S e e T
provided with the turned up portions 6B. the bead apex 8 is
usually disposed between the carcass ply turned up portion 6B and
main portion 6A.

The belt comprises a bréaker 7 and opticnally a band.

The breaker 7 comprises two cross plies of parallel coxds
laid at an angle of from 15 to 30'degrees with respect to the tire
equator. Here, the term "cross plies" means that the cords of one
ply are inclined reversely to the cords of the other ply with
respect to the tire equator.

The band (not shown) is disposed radially outside the
breaker 7 to tighten the tread portion. The band can be formed by
spirally windings at least one cord or winding a strip of parallel
cords. In any case, the cord angle is not more than 5 degrees
with respect to the tire equator.

As to the above-mentioned two cross plies of the breaker 7,
at least one of, preferably each of them is a monofilament cord
ply 11 made of monofilament cords 10 laid parallel with each other.
In tﬁe monofilament cord ply 11, the cord count of the
monofilament cords 10 is in a range of from 30 to 50 (/5cm width).

The monofilament cord 10 is a single metallic filament F

having a substantially circular cross sectional shape. The



ply 11 made of nonofilanment cords 10 laid parallel with each other. In the
nonofi | ament cord ply 11, the cord count of the nonofil anent cordslﬂlﬂ ifﬁl]l.
in a range of from30 to 50 (/5cmw dth). The nonofilanment cord 10°i's §
single metallic filament F having a substantially circular cross sectional
shape. The 3 2 0 JAN 2004 di aneter D thereof is set in a range of fromO0. 35
to 0.70 mm The nonofilament cord 10 has a tensile strength of from 2800

to 3700 Newt on/ sq. ferably 3000 to 36Q0_Newt on/ saq. d di
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durability, wei' g eduction can be achiev out sacrificing the

ride confpidsqhy log FRLAL# NiGed §P0Ch, FreeekBBIstEbidd o b éhe tensile
strength is less than 2800 Newton/sq.mm the cord rupture strength becones

i nsuf fi ciemis WheR eRofi Bikldty corll Lbeis ratsyPiapesdseddinushadeedditee
tensile strength is nore than 3700 Newt on/sq. mm the toughness and fatigue
r esi st ancetfdngtith@naobenéimy grieddiyyde@yeaseny durhampnofiskbamdrite coadd 10,
durability and the belt durability decreases. If the bending rigidity is
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insufficient for inproving the steering stability. If the bending ri(gi dity
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steering stability.

If the tensile strength is less than 2800 Newton/sg.mm,
the cord rupture strength becomes insufficient when the rigidity
of the cord is properly adjusted. If the tensile strength is more
than 3700 Newton/sq.mm, the toughness and fatigue resistance of
the cord are greatly decreased. In any case, the coxrd durability
and the belt durability decreases.

If the bending rigidity is less than 35 gf cm (0.343
Newton cm), the cornering power becomes insufficient for improving
the steering stability. If the bending rigidity is more than 260
gf cm (2.548 Newton cm), ride comfort deteriorates.

The bending rigidity of the cord was measured with a V-5
stiffness tester model 150-D of Taber Industries, U.S5.A. as a
force in gram centimeter required to bend the cord 15 degrees.

If the diameter D is less than 0.35 mm, the cord rupture
strength and rigidity are insufficient. If the diameter D is more
than 0.70 mm, the rigidity becomes too high and the ride comfort
deteriorates.

if the cord count is less than 30 (/5cm), the belt

rigidity becomes insufficient, and share strain between the plies



force in gramcentineter required to bend the cord 15 degrees. If the
diameter Dis less than 0.35 nm the cord rupture strength and riki dAN JO04
are insufficient. If the diameter Dis nore than 0.70 mm the rigidity
beconmes too high and the ride confort deteriorates. If the cord count is
| ess than 30 (/5cm), the belt rigidity becones insufficient, and share
strain between the plies 4 2 0 JAN 2004 increases, and the tendency toward

cord rupture belLt{ .edge . s ration increases..|lf th ard cqunt is nore
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bending rigidity up to the above-nentioned ranges, a high-carbon steel

whose car g 3eheNhnd Scoddt anc2Bd8eOdnd B B8P HOEHSIS MRle@lbr%n the
preferably 0.92 to 0.98 weight %is preferably used as the material of the

monof i | ange¥k Gy $roprepse of need, chromumcan be further added in order
to control the pro-eutectoid cenentite thereof. The above-nentioned
nonof i | ament corth ldkdex aondneieassd theotdns ibareityrenghh and dbérsiing
substantially straight when free of load. But, it is also possible to use
a waved coirgiididyshpwhoithed-iggpveAmenhio8R rEhgeSA shHuvah-amardranpteedhi ch is
t wo- di nensional ly waved. Fig.3B shows an exanple which is

t hr ee- di MEIRSOFATPYNWERRRRDY 35 ABI RyTaRare@F. EFPBM SHdich0 -8 Yridhirt.
steering Stabilih&{ it iséPr ferabl e that_thg maéggpit%ﬂ P iﬁ i ncreased to
mor e t harPEEESF2bh Qatd T vESRERGHt 45 PECHREIRMESFINES 5PPange of from
0.002 thé%é%%éiigﬁstﬁ£mﬁg%3§ilghgﬁp J%rd. In case of need, chromium can
be further added in order to control the pro-eutectoid cementite
thereof.

The above-mentioned monofilament cord 10 is a non-waved
cord, namely, the cord is substantially straight when free of load.
But, it is also possible to use a waved cord as shown in Figs.3A
and 3B. Fig.3A shows an example which is two-dimensionally waved.
Fig.3B shows an example which is three-dimensionally waved
(spirally waved). From a point of view of steering stability, it
is preferable that the wave pitch P is increased to more than 14.0
mm, and the wave height H is decreased into a range of from 0.002
to 0.02 times the wave pitch P.

Passenger car radial tire

Fig.l shows an embodiment of the present invention which
is a radial tire for passenger cars.

In this embodiment, the carcass 6 is composed of two plies
6a and 6b of organic fiber cords (polyester fiber cords) arranged
at almost 90 degrees with respect to the tire eguator.

The belt includes a breaker 7 and a band (not shown}.

The band is disposed radially outside the breaker 7 to

prevent the breaker from being lifted during high speed running.



Passenger car radial tire Fig.1l shows an enbodi nent of the present

I nvention which is a radial tire for passenger cars. In this enbodzmdﬁﬂzmk
the carcass 6 is conposed of two plies 6a and 6b of organic fiber cords
(pol yester fiber cords) arranged at al nost 90 degrees with respect to the
tire equator. The belt includes a breaker 7 and a band (not shown). The
band is disposed radially outside the breaker 7 to prevent the breaker
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the breaker w dth. The breaker 7 i's conposed of two cross plies 7a and 7b

of paral bgéake¥ didedipdralond Ngeetoict raaikd mo@i8f. dagr 8SoMi ddurseespect
to the tire equator. In this exanple, all of the breaker plies 7a and 7b

are a nopossivnenrio corsl phy badhdradeestem®drudfli loagenthe Wk Wadth.
parallel with each other. In case of passenger car tire, the rupture
strength of the Thenwfedkmrent igorarpesedr eferud| greswt plnea Vanged ofb fofom 500
to 700 Newton, and the dianeter Dis preferably set in a range of from
0.35 to OR&ERWAL Meady daiy Fadnapneieeofiffor dRoks dhotaemeeenbdtibnent of

the present invention which is a heavy duty radial tire for trucks and
buses. respect to the tire equator

In this example, all of the breaker plies 7a and 7b are a
monofilament cord ply 11 made of monofilament cords 10 laid
parallel with each other.

In case of passenger car tire, the rupture strength of the
monofilament cord is preferably set in a range of from 500 to 700
Newton, and the diameter D is preferably set in a range of from
0.35 to 0.55 mm.

Heavy duty radial tire

Fig.4 shows another embodiment of the present invention
which is a heavy duty radial tire for trucks and buses.

In this embodiment, the carcass 6 is composed of a single
ply of multifilament steel cords arranged at 90 degrees with
respect to the tire equator.

The belt is composed of a breaker 7 only.

In case of a heavy duty radial tire, the breaker 7 is
preferably composed of three plies 7a, 7b and 7c or four plies 7a,
7b, 7¢ and 7d. The radially innermost first ply 7a is made of
parallel cords laid at an angle of from 45 to 70 degrees. The
radially outer second, third and fourth plies 7b, 7c¢ and 74 are
each made of parallel cords laid at an angle of from 15 to 30

degrees. As to the inclining direction of the coxds in each ply



In this enbodinment, the carcass 6 is conposed of a single ply of
multifilanment steel cords arranged at 90 degrees with respect to ”ﬁ]}ljﬂﬂﬂ]ﬂﬁ
equator. The belt is conposed of a breaker 7 only. In case of a heavy ty
radial tire, the breaker 7 is preferably conposed of three plies 7a, 7b
and 7c or four plies 7a, 7b, 7c and 7d. The radially innernost first ply
7a is made of parallel cords laid at an angle of from45 to 70 degrees.
The radi al‘é# outer second, third and fourth plies 7b, 7c and 7d are each

made of p&tHt ITFASEEGEASC| Y B eafAGPE: oS FoRT 152D SRFONGe§raRser As to
the inclinj ' t.i f t ds. i h ply 6,2 0.JAN 20Qk_.wi
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pref er abl yhd Whidla bha céhFr@ae vieakew! pbisiakey aphi 28 Wdw: t1kE tabeue- apwdtdned
nonofilament cord ply 11. In case of two nonofilament cord plies 11, it is

pr ef er abl end hiatattile@sfi rst and fourth plies 7a and 7d or the second and
third plies 7b and 7c are the nonofilanent cord ply 11. Further, in case of
a heavy duty radkhalexpladneghabevgpt ate legst epip h rafefemabipnefe |Hhdde cord is
preferably set in a range of from 700 to 1000 Newton, and the dianeter D

i s pref erdlbrge sat foRTabTedRfe PIfeFr BRE OLIUS abgve-TepmfAned monofilament

cord ply 11.

In case of two monofilament cord plies 11, it is
preferable that the first and fourth plies 7a and 74 or the
second and third plies 7b and 7¢ are the monofilament cord ply 11.

Further, in case of a heavy duty radial tire, the rupture
strength of the monofilament cord is preferably set in a range of
from 700 to 1000 Newton, and the diameter D is preferably set in a
range of from 0.45 to 0.70 mm.

Comparison Test

Test tires were made and tested for the steering stability,
ride comfort and rolling resistance.

(1) Steering stability test

A test car provided on all the wheels with test tires was
run on a dry asphalt road surface of a tire test course, and the
test driver evaluated the steering stability into five ranks from
the handle responsiveness, rigidity, road grip and the like. The
larger the rank number, the better the steering stability.

{(2) Ride comfort test

The test car was run on dry rough rcads (including asphalt

road, stone-paved road and graveled road) and the test driver

evaluated the ride comfort into five ranks, based on harshness,



Conparison Test Test tires were made and tested for the steering stability,
ride confort and rolling resistance. (1) Steering stability test A7{eaN 28Hr
provided on all the wheels with test tires was run on a dry asphalt road
surface of a tire test course, and the test driver evaluated the steering
stability into five ranks from the handl e responsiveness, rigidity, road
grip and the Ilike. The | ar ger the rank nunber the better the steering
stability 2 Ri ort test est ¢ was run on dr r oads

(i ncl udi naa'g%%?%'l rug d"Pst BHe- gg/%d{arc?ag 8 LI &8 rOaé?e %tut%e t est
driver 1 ed de conf ort into five ranks, based on harshness, 7 2
0 JAN Zooﬁﬁ%;%p(?ené}on?ﬁfbst up, etc. The larger the rank nunber, the better

the ride ggpf OrtRoiﬂn%%édl%&ahSé'§é§t_nce test The rolling resi stance was
measur ed accordl ng to SAE J- 1269. The results are indicated by an index

based on Convent irpBalo1iide Relibfaddd) wakhaehahoed ddwddandgxtoushers- the
smaller the rolling resistance. (4) Tire weight The difference from

Conventi onaé9o} i maei SesSHDYY .avds idascatdedyahayendén idwedppautahventidred
according to the present invention, the tire weight and rolling resistance
can be retedking iL9Pr. ovihet Herfier| tloongydept nonbeny ttheutsmdéleritheting the
ride confort and the steering stability. 8

rolling resistance.

(4) Tire weight

The difference from Conventional tire is shown.

As described above, in the pneumatic tires according to
the present invention, the tire weight and rolling resistance can
be reduced to improve the fuel consumption, without deteriorating

the ride comfort and the steering stability.



2 0 JAN 2004 Table 1 (Tire size:
I reConventional Ref. 1Ex. 1Ex. 2 3tructureFi
Nunber of ply2222 Cord angle (deg.)+201-20+20/-20+20/ - 20+2

r eaker

165170R13 for passenger cars)
.1Fi g. 1Fig. 1Fig. 1 carcass}f it
AL

count (15cm 40404035 Nunmber of nonofilament cord ply0022 Weight of ply
(g/sg. m1150115010001240 Breaker cord
Struct urelX5X0. 251X5X0. 25nonof i | ammennonofi | ammen Code di anet er

(nm) 0. 670. 670. 450. 5 Carbon content (w % 0.820. 920. 920.92 Tensile strength
(Newt on/ sq. mm 2600345034003350 Bending rigidity (gf cn 28335684 Wi ght

1m 1. 92 .
(g1im Tqb@l

est Resul LI -115 1 Steering
stabi | ity@e92. 933 Ri de confor tcaﬁleﬁ(aéaﬂi?abﬂﬂ m r et arcelEﬁ),Q.éOl
plies of 040 dt exT 2 polyestef CF(HPS arF{B_a‘n ed gr, 90 deg'gi&_?s
Carcass *1 *1 *1 *1
Breaker
Number of ply 2 2 2 2
Cord angle (deg.) +20/-20 | +20/-20 +20/-20 +20/-20
Cord count {/5cm) 40 40 40 35
Number of monofilament cord ply 0 0 2 2
Weight of ply {g/sq.m) 1150 1150 1000 1240
Breaker cord
Structure 1X5X0.25 {1X5X0.25| monofilamnent monofilamnent]
Code diameter {mm) 0.67 0.67 0.45 0.5
Carbon content (wi%) 0.82 0.92 0.92 0.92
Tensile strength (Newton/sq.mm)| 2600 3450 3400 3350
Bending rigidity (gf cm) 28 33 56 84
Weight (g/m) 1.92 1.92 1.25 1.55
Rapture strength (Newton) 638 846 541 658
Band *2 *2 2 *2
Test Results
Tire weight difference (g) 0 0 -121 -115
Steering stability 28 29 3 3
Ride comfort 3 3.1 3 3
Rolling resistance 100 100 103 104

PR A

A )

on) 638846541658 Band* 2*2*2* 2

D3104 *1: Two

*1: Two plies of 1670 dtex/2 polyester cords arranged at 90 degrees
*2: One ply of spirally wound nylon-66 cords



*2: One ply of spirally wound nylon-66 cords 9 2 0 JAN 2004 Table 2 ﬁTi re
.size. 11 R22.5 for trucks/buses) TireConventional Ex. StructureFig.J4FIAN 204
arcass Nunber of plyll Cordsteel (3+6X0.23)steel (3+6X0.23) Cord angle
(deg.) 9090 Breaker Nunmber of ply44 Cord angles (deg.)

1x-651+201- 201- 20+651+201- 201- 20 Cord count (15cn) 2637 Cord structure *2
First plymultifilamentrmultifilament Second plymultifilamentnonofil ament
Third plyrmultifilamentnonafilament Fourth plymultifilamentmultifil anent
Weight of ply fs .nm2601650 Bandnonenone est Results Tire wei ght0-105

St eering s}f]%% ?I: mﬁregézellﬁﬁ;f&whgﬁﬁ'géﬁ Rollin resistancel00103 *1:

first/sec [four see ollowing table
ordmul ti fiffjmment nonofi | anent Conventiona! Ex.
Structure Fig4 Fig.4
Carcass
Number of ply 1 1
Cord ' steel (3+6X0.23) steel (3+6X0.23)
Cord angle (deg.) 80 a0
Breaker
Number of ply 4 4
Cord angles (deg.) ™1 +65/+20/-20/-20 +65/+20/-20/-20
Cord cotmnt (/Scm) 26 37 -
Cord structure *2
First ply multifilament multifilament
Second ply multifilament monofilament
Third ply multifilament monofilament
Fourih ply muitifilament multifilament
Weight of ply (g/sq.m) 2260 1650 _
Band none ‘ none.
Test Results ‘
Tire weight 0 -105
Steering stability 2.9 31
Ride comiont 3 3
Rolling resistance 100 103
*1: first/secondithird fourth
*2: see the following table
ICord multifilament monofilament
Structure 3X0.20+6X0.35 -
Cord diameter D {mm) 0.67 7 0.60
Carbon content (wi%) 0.82 - 0.82
Tensile strength {Newton/sq.rmm) 2600 3300
Weight (g/m) _ 44 : . 222
Rapture strength (Newion) 1410 933

Bending rigidity (gf crm) 91 _ 123

10



St ruct ur e3X0. 20+6x0, 35-- Cord diameter D (nm 0. 670. 60 Carbon content
(W %9 0.820.92 Tensile strength (Newton/sq. 26003300 Wei ght (gl m 7 4aR 282
Rapture strength (Newton)1410933 Bending rigidity f cn91123 10 2 0 JAN
2004 CLAIMS 1. A pneumatic tire conprising a carcass extendi ng between
bead portions through a tread portion and sidewall portions, and a belt

di sposed radially outside the carcass in the tread portion and conpri sing
at | east gne_npnofilanent cord ply, the nonofilanment cord ply nade of

par al | el fRO¥F 1 anent  cords, each nonofil anent cord being a single

metallic illanen% Qg&ma A cErcuIar cr.oss sectional shape, a dianeter of
from0.35 "to 0P HRY ot PeCRTPEHYY of from 2800 to 3700

Newt on/sg. nm apdg ?r@a@smd'a;&e hd! bdfilen’ B8NP0l O A Cm&%pﬁp and. Lhe cord

count of the nonofi[anment cor sal anen elng in a

range of £460M &P drfa 39abreM ggrggyﬁspngﬂgatlc tire according to claim1l,
wherein said at | east one nonofilanment cord ply is two nonofilanment cord

plies, and the manpéit amyposear dadim Breuekihberiavearagki hared G
plies are inclined reversely to the nonofilanent cords in the other with
respect tpoitiod idnél egnpidsing at least one monofilament cord ply,
the moncfilament cord ply made of parallel monofilament
cords,
each monofilament cord being a single metallic filament
having a circular cross sectional shape, a diameter of from 0.35
to 0.70 mm, a tensile strength of from 2800 to 3700 Newton/sq.mm,
and a bending rigidity of from 35 to 260 gf cm, and

the cord count of the monofilament cords in said

monofilament cord ply being in a range of from 30 to 50 /5cm.

2. The pneumatic tire according to claim 1, wherein

said at least one moncofilament cord ply is two
monofilament cord plies, and

the monofilament cords in one of the two monofilament cord
plies are inclined reversely to the monofilament cords in the

other with respect to the tire eguator.

3. The pneumatic tire according to claim 1, wherein

said belt include a band disposed radially outside said at
least one monofilament cord ply,

said band is made of organic fiber cords wound at an angle

of not more than 5 degrees with respect to the tire equator.

4. The pneumatic tire according to claim 1, wherein

11



3. The pneumatic tire according to claiml. wherein said belt include a
band disposed radially outside said at |east one nonofilanment cord;pljxN 2004
said band is made of organic fiber cords wound at an angle of not nore
than 5 degrees with respect to the tire equator. 4. The pneunatic tire
according to claim1, wherein 11 Z 0 JAN 201 the rupture strength of the
nonofi |l ament cord is in a range of from500 to 700 Newton, and said

dianeter is in a_ range of fromo0.35 to 0.55 .5. The pneumatjc tire
according to cIaFﬂ?lthﬁﬂﬁﬁeﬁgr??ﬁfﬁtﬂﬁ|5B8 @?ﬁ%&&ﬁqT%SF Fﬁﬁgn{ﬁuﬁqIQanent cord
isina range qf fr 0) 0 wton.. and said dianeter is in a range
of from 0?%5&? (?%O.ffﬁ’%mjnggd:é ‘crl]hotjao g%ggkgn%t i%ﬁdti re according to claim1.

wherein the mnofl] Aeflnei@idsLSiNd 2R%edor Texdiih RBCURRY | &5 i © accordi ng
to claim1. wherelin the nonofilanment co IS waved, and the wave pitch is
nmore than 14.0 nm and the wave height is a range of from0.002 to 0.02
times the wave pitch. 12

5. The pneumatic tire accerding to c¢laim 1, wherein
the rupture strength of the monofilament cord is in a
range of from 700 to 1000 Newton, and

said diameter is in a range of from 0.45 to 0.70 mm.

6. The pneumatic tire according to claim 1, wherein

the monofilament cord is not waved.

7. The pneumatic tire according to claim 1, wherein
the monofilament cord is waved, and the wave pitch is more
than 14.0 mm, and the wave height is a range of from 0.002 to 0.02

times the wave pitch.
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