DESCRIPTION KNITTED FABRIC AND SPORTS CLOTHING
TECHNICAL FIELD The present invention relates to a knitted fabric
having excellent snagging resistance without impairing soft touch and
stretchability which are characteristic features of a knitted fabric and to
sports clothing comprising using such a knitted fabric. BACKGROUND
ART Since a knitted fabric has;excellemt characteristic features such as
soft touch and stretchability, it is used for various clothing applications
including sport clothing and inner lingerie. However, the knitted fabric has
such excellent characteristic features, but on the other hand, since its
constitutional #¥gadEiormraRop dxbaPpijsrted.artHiigkitted fabric
surface, there is involved a defect that it is easy to generate snagging as
compared with a woven fabric. In order to improve such a defect of the
knitted fabric, there have hitherto been made various investigations. For
TESEMpIE fdf théPurpose of enhancing the force of constraint of a thread
appearing on the knitted fabric surface, there are known a method for

twisting’s tRFERFESnSUGRG AKHtEa -2 Eofabiit IsKB. for eXarAbiE: Pataming

ment 1); a method for mcreasm the denslt of a knitted fabrlc s e,
e%%?iig% @ agging resistance without impairing soft to and

stretchability which are characteristic features of a knitted
fabric and to sports clothing comprising using such a knitted

fabric.

BACKGRCOUND ART

Since a knitted fabric has excellent characteristic
features such as soft touch and stretchakilility, 1t is used for
various clothing applications including sport clothing and
inner lingerie. However, the xnitted fabric has such
excellent characteristic features, but on the other hand,
since its constitutional threads form a loop and are projected
on the kitted fabric surface, there is involved a defect that
it is easy to generate snagging as compared with a woven fabric.

In order to improve such a defect of the knitted fabric,
there have hithertfo been made various investigations. For
example, for the purpose of enhancing the force of constraint
of a thread appearing on the knitted fabric surface, there are

known a method for twisting a thread constituting a kitted



Patent Document 2); a method for solidifying the fabric surface with a
finishing agent; and the like. However, the knitted fabrics obtained by the
foregoing methods involved a problem that soft touch and stretchability
which are original characteristic features of the knitted fabric are
impaired. It is described in Patent Document 3 that a low-torque

£aEQMPOSIL& ¥arn4s oblaingd by Impatingrinterages ¢ a; doublingohd,g o

false-twist crimped yarn having S-direction torque and a false-twist

inermpedyarahaving, £idikection, torque: dRatent Decumedt lkor example,
JP-A-2002-30548 [Patent Document 2] JP-A-2003-247149 [Patent

raRestmenhid]dapanese RatentNE 3749548 DISCLOOMUREOF HE 1 rface
INVENTION An object of this invention is to provide a knitted fabric
wiltdviag Exoeldntsnaggiagiresistahcehwitiolt @anpairing soft touch and
stretchability and sports clothing comprising using such a knitted fabric.
The fo@geirgrobjececan betachidvéd: bysa &khitedfabric arid:spdesegoing
clothing of this invention. The knitted fabric of this invention is a knitted
mefalppid ScHmprisiRCa SrHpbsitaty ARk Whieh s ehafdctefided in tathap ithety
composite yarn is constituted of two or more kinds of false-twist crimped

whyis ahtl has Fibhdde GFrdtafGrethaRtc Teatures of the knitted

fabric are impaired.

It 18 described in Patent Document 3 that a low-torque
composite vyarn is obtained by imparting interlaces to a
doubling of a false-twist crimped varn having S-direction
torque and a false-twist crimped vyarn having Z-direction
tergque.

fPatent Document 1] JP-A-2002-305%48

[Patent Document 2] JP-A-2003-247149

[Patent Document 3! Japanese Patent No. 3749549

DISCLOSURE CF THE INVENTION
An object of this invention is Lo provide a knitted fabric
having excellent snagging resistance without impairing soft
touch and stretchability and sports clothing comprising using
such a knitted fabric. The foregeoing object can be achieved
by a knitted fabric and sports clothing of this invention.
The knitted fabric of this invention is a knitted fabric

comprising a composite yarn, which is characterized in that



30 T/m. Here; it is preferable that the composite yarn is constituted of a
false-twist crimped yarn having S-direction torque and a false-twist
crimped yarn having Z-direction torque. It is preferable that the composite
yarn is an interlace-processed interlaced yarn. It is preferable that the
torque of the composite yarn is non-torque. It is preferable that a

£nRereentage af cripp-of the composie yauy, 1,2 % grmore|Bhe yings of

composite yarn, it is preferable that a single yarn fineness is not more
fathas-4-gtex: Itds prgferable hat thecormposite. yaig GOMprises: aRoestelzn
fiber. It is preferable that 0.1 % by weight or more of an ultraviolet ray
30alsrbent is contained in such a polyester fiber. On that occasion, in the
knitted fabric, it is preferable that an ultraviolet ray shielding rate at a
waveléagth, in iHe rangec 0f frome P8@ to4 00NNt Is=90cgrcmare: Itysrn  is
preferable that 0.2 % by weight or more of a matting agent is contained in
cothet polyesterdiber. On that bedasionrinnthe &ritteth falsric] itgisSpréierablel.on
that a visible light shielding rate at a wavelength in the range of from 400
SO0 imds 60 %0riRoley h§ the RntdEEfabE BRthisdHVEstioR, figection
preferable that a stitch density falls within the range of from 30 to 90
LogSiit8es/2.54 chrandthé FaRge 6f fidiA 80 690 WABYS 5a%em/ary Ithig an

. _preferable that the knitéed fabric has %multilayered ,
interlace-processed interlaced varn. It is preferable that

the torgue o¢f the composite varn 1s non-torque. It is
preferable that a percentage of crimp of the composite varn
is 2 % or more. In the composite yarn, 1t is preferable that
a single yvarn fineness ig not more than 4 dtex. It ispreferable
that the composite yarn comprises a polyester fiber. It is
preferable that 0.1 % by weight or more of an ultraviciet ray
absorbent is contained in such a polyester fiber. On that
occasion, in the knitted fabric, it is preferable that an
ultraviolet ray shielding rate at a wavelength in the range
of from 280 to 400 nm is 90 % or more. It is preferable that
0.2 % by weight or more of a matting agent is contained in the
polyester fiber. On that occasion, in the knitted fabric, it
is preferable that a wvisible light shielding rate at a
wavelength in the range of from 400 te 700 nm is 60 % or more.

In the knitted fabric of this invention, 1t is preferable

that a stitch density falls within the range of from 30 to 90

courses/2.54 cm and the range of from 30 to 90 wales/2.54 cm.



structure having at least a surface layer and a back layer-and that the
composite yarn is disposed on the surface layer. it is preferable that the
knitted fabric has a round knitted fabric texture. In the knitted fabric of this
invention, it is preferable that a stretchability in a lateral direction as
measured according to JIS L1018 is 50 % or more. It is preferable that a

1 trecoveny factonof steetehahility in @ lateral dicection s measured : 1 2 vered
according to JIS L1018 is 90 % or more. It is preferable that a snagging

st iegistaneeasvesied for dpoursshy using a haeksawAGCo/ElNg 1R HS- and
L1058 D-3 Method is grade 3 or more. The sports clothing of this

Thivertiends:spoHs ctothing camprisipg tsing-the: fosegong:knitted fabric. 1+
BRIEF DESCRIPTION OF THE DRAWING Fig. 1 is an explanatory view
1 stpshiwrah émbodimentdfnd closs-Settionalstaperofia sikgletfibed Whichi ¢
can be employed in the knitted fabric of this invention. BEST MODES
LeRFOR EARRYINGOUFITHE ¢NVERNTION Thé composite yantwhich it is
comprised in the knitted fabric of this invention is constituted of two or
Proed kints oFRalseatwisSt&irmped yarnsYvhieh arel different fibeakhon as
other with respect to a manufacture condition or fineness. A -4 .
mefRE- RSt MPet V& fclutles alsdiédlled DnethedteP FaldefRist 1t 1is
cr%mged ]}/arn %btained by setting false twisting o ‘
preferable that a recovery factor of stretchability in a
lateral direction as measured according to JIS L1018 is 90 %
ormore. It ispreferable that a snagging resistance as tested
for 15 hours by using a hacksaw according to JIS L1058 D-3 Method
is grade 3 or more.
The sports clothing of this invention is sports clothing

comprising using the foregoing knitted fabric.

BRIEF DESCRIPTION OF THE DRAWING
Fig. 1 is an explanatory view to show an embodiment of
a cross—-sectional shape of a single fiber which can be employed

in the knitted fabric of this invention.

BEST MODES FCR CARRYING OUT THE INVENTION

The composite yarn which is comprised in the knitted
fabric of this invention is constituted of two or more kKinds
of false-twist crimped yarns which are different from each

other with respect to a manufacture condition or fineness. A



in a first heater zone and a so-called second-heater false-twist crimped
yarn in which the torque is reduced by further introducing the subject yarn
into a second heater zone and heat treating it in a relaxed state. Also, it
includes a false-twist crimped yarn having S-direction torque and a
false-twist crimped yarn having Z-direction torque depending upon the

f adisection efdwistingadhis invention these falsestydstLrmpedypns caer
be used. In particular, it is preferred to constitute a composite yarn by a

f afadse-twistk crimpietbyarnyiaving Stdirectiondorgus-anca falsestwistvisting
crimped yarn having Z-direction torque because a low-torque composite

inyam istdbtainedh ddreccomposite yarmicam bes foreexBlaple, rramufacturedzer
by the following method. That is, a one-heater false-twist crimped yarn

fapayHevélstainudibypavsting a threadtbycd twikting cappatatis vieeddiestd by
roller and a heat treatment heater having a setting temperature of from 90

fuiyrper d rhsrspreterably chreP 160 to MDO-C » apdrifcdesived eater zone
second-heater false-twist crimped yarn may be obtained by further

anghiigatingthem o ‘dsdcorfl AEARF#6nE Al heattreiting therhif i des

relaxed state. A stretch ratio at the false twisting processing. is preferably

3 ithETange oF oM 6870 178, dhd With Pespect to fHetcstint Fortdise @nd &
£a519. 311 20 expreson: [count of wisgs (Hm) - 9. 2800/,

Xals pre eraglelfré)m g%? ) anc?g q 4
upon the direction of twisting. In this invention, these
false-twist crimped yarns can be used. 1In particular, it is
preferred to constitute a composite yarn by a false-twist
crimped yarn having S-direction torque and a false-twist
crimped yarn having Z-direction torque because a low-torgue
composite varn is obtained.

The composite yarn éan be, for example, manufactured by
the following method. That 1is, a one-heater false-twist
crimped varn may be obtained by twisting a thread by a twisting
apparatus via a first roller and a heat treatment heater having
a setting temperature of from 90 to 220 °C {(more preferably
from 100 to 190 °C} ; and 1f desired, a second-heater false~twist
crimped yarn may be obtained by further intrcducing them into
a second heater zone and heat treating them in a relaxed state.
A stretch ratio at the false twisting processing is preferably

in the range of from 0.8 to 1.5; and with respect to the count

of false twists, a in an expression: {[count of twists {(T/m)]



usually from about 0.8 to 1.2. Here, Dtex represents a total fineness of
the thread. As the twisting apparatus to be used, a disc type or belt type
friction twisting apparatus is suitable because thread guarding is easy
and thread breakage is less, and a pin type twisting apparatus may also
be employed. The torque which the false-twist crimped yarn has can be

= qhoseng jny eitherthe S-dirgction of the £rdirection: depending upon he .4
direction of twisting. Next, the foregoing composite yarn is obtained by

usdaeubling thentwo ov marekindsiof falseitvvist, cimpedryarnssiiss a total
preferable that interlaces are imparted to such a composite yarn by

iimtertace pfotéssing.reaatderabat seftt touchiorsteetohabititysmay het beed,
impaired, the number of interlaces falls within the range of from 30 to 90

a Ggges/ineWhdrethie Siibedimvmiberof itedces olbpgarithan sGuitable
nodes/m, there may be a possibility that soft touch or stretchability is

berapsife ke ISEH T WREA the KAfeCEiimbErsRihtBHace Esshalléess,
than 30 nodes/m, there may be a possibility that bundling properties of

ANthefcEmpositl Fant is® instifficiBREATH thatkpitiAg propérieRale Vifpairedh
The int rlackcle t%?&atmfn I%interla‘ce {)rocessin ay be a treatment using

£OGSiA Hiehare ndgzies 16 nipotarm AFINE tHAS Dbfied Toripodite” o
: YT 0138 2 foraue of potmore than 39 T/ (greferably, nobmore 3, “Son
the direction of twisting. Next, the foregoing composite yarn
is obtained by doubling the two or more kinds of false-twist
crimped yarns.

It is preferable that interlaces are imparted to such
a composite yarn by interlace processing. In order that soft
touch or stretchability may not be impaired, the numbef of
interlaces falls within the range of from 30 to 90 nodes/m.
Whenthesubjectnumberofinterlacesislargerthan90nodes/m,
there may be a possibility that soft touch or stretchability
is impaired. Conversely, when the subject number of
interlaces is smaller than 30 nodes/m, there may be a
possibility that bundling properties of the composite yarn is
insufficient and that knitting properties are impaired. The
interlace treatment {interlace processing) may be a treatment
using usual interlace nozeles.

It is important that the thus-obtained composite varn

has a torque of not more than 30 T/m (preferably not more than



10 T/m, and especially preferably non-torque (0 T/m)). By constituting a
knitted fabric by using such a low-torque composite yarn, excellent
shagging resistance is obtained without imparting soft touch and
stretchability. It is preferable that the torque is low as far as possible, and
non-torque (0 T/m) is the most preferable. In order to attain such

1 cnangraquedngaubling aifalse-twist:eiimpedyatn having Stdirgotion; . By
torque and a false-twist crimped yarn having Z-direction torque, it is
cosutableito use twolkinids: ef! fafséstwist dsimpesliyarnshavingthésame rque
torque except that the torque direction is different. In the composite yarn,
compopreferablerthat ®percehtage ofiedmpriss 2 86 of sivre dmoie praférablyed
from 10 to 20 %) . When the subject percentage of crimp is less than 2 %,
w1tHepal nay e & hossibifithat sutfidlent 8ft tHhER badadtietéiability afe s
not obtained. In the composite yarn, it is preferable that a single yarn
PIfiféressls nBF%%retﬂ%nt@Hf&e(pﬁe?erja%W figm §700002 RPZDideR, aripd

especially prefer:}) ){ from 0.1 to 2.0 dtex). It is suitable that the subj ject
OGN fimerddd s Smal® dATar &SI nd a'dbmposite yarht tain

e of not m re than 1 00 nm whjch is c%lled.
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Z-direction torque, it 1s suitable to use twe kinds of
false-twist crimped yarns having the same torgque except that
the torgque direction is different.

In the composite yarn, it 1s preferable that a percentage
of crimp is 2 % or more {(more preferably from 10 to 20 %). When
the subject percentage of crimp is less than 2 %, there may
be a possibility that sufficient soft touch and stretchability
are not obtained.

In the composite yarn, it is preferable that a single
varn fineness is not more than 4 dtex (preferably from 0.00002
To 2.0 dtex, and especially preferably from 0.1 to 2.0 dtex).
It is suitable that the subject single varn fineness is small
as far as possible, and a composite varn having a single yarn
fiber size of not more than 1,000 nm which is called as a
“nanofiber” may also be used. When the subject single vyarn
fineness 1s larger than 4 dtex, there may be a possibility that

soft touch is not obtained. It is preferable that a total



- 7 fineness of the composite yarn falls within the range of from 33 to 220
dtex. In addition, it is preferable that the number of filaments of the
composite yarn falls within the range of from 50 to 300 (more preferably
from 100 to 300). The cross-sectional shape of the single yarn of the
composite yarn may be a usual round cross-section or may be a modified
f i akassssectibrrbtherdhar airound:orasssetioni Bxamples of sugh @f from
modified cross-section include a triangle, a square, a cross shape, a flat
33shape; a flateshape withdal harrow, part,ianHtyperabd a Whtype. 1By nurber
employing such a modified cross-sectional shape, it is possible to impart
o fwkierampssorabllityire theraret fabrerm garticdlar by Bmplogingeafat oL
modified cross-sectional shape with a narrow part shown in Fig. 1, it is
fregssifle’td impart mstionlyPwatet TabsotbabMmty Butespecially’ excellent
softness to the knitted fabric. On that occasion, it is preferable from the
standpBft TIXHHNBES b feAknitie Ribric thdtsfdetitEd of flatess of trid e
Cocrogs-}.hsggtiog gepregen%}eed by a rgti?nB/C1 of a len thﬂg of the flat be
SRLE e idRar sHKEbe % Pngitidinat 2eRfer G direttion 152 Maxiifdm
Wid&h f;l in,a direction intersected, .with t&ils longitudinal center line :
a go ie CEﬁss—Fec%ﬁon.ﬁ$hﬁ$ an roua# %F ss—section.
iIrection at right angles™ falls within the range of from 2to 6 (more
rxQIRI8rEDIY from 2 1,19 5,001t is,preferable from the standpaintofyaterg, o,
absorbabllity of the knitted fabric that a ratio CI/C2 of the
a square, a cross shape, a £lat shape, a flat shape with a narrow
part, an H type, and a W type. By employing such a modified
cross-sectional shape, 1t is possible fTo impart water
absorkhability to the knitted fabric. In particular, by
empioying a flat modified cross-secktional shape with a narrow
part shown in Fig. 1, it is possible to impart not only water
absorbability but especially excellent softness to the knitted
fabric., On that occasion, it ispreferable from the standpoint
of softness of the knitted fabric that a degree of flatness
of the cross-section represented by a ratio B/CLl of a length
B of the flat cross—-sectional shape in a2 longitudinal center
line direction to a maximum width Cl in a direction intersected
with this longitudinal center line direction at right angles
falls within the range of from 2 to 6 (more preferably from
3.1 to 5.0). It is preferable from the standpocint of water

absorbability of the knitted fabric that a ratio C1/C2 of the

maximum value Cl of the width to a minimum value C2 therecof



maximum value CI of the width to a minimum value C2 thereof - 8 falls
within the range of from 1.05 to 4.00 (more preferably from 1.1 to 1.5).
The fiber which constitutes the composite yarn is not particularly limited;
and polyester fibers, acrylic fibers, nylon fibers, rayon fibers, acetate
fibers, and besides, natural fibers such as cotton, wool, and silk and
fatQmpesites thereofrareqisefid. Especinllpspalyesten fibetsoare prefesablel v
As such a polyester, polyesters comprising terephthalic acid as a major
fraoid componeht ahd at least one member selected from alkylene glycols
having from 2 to 6 carbon atoms, namely ethylene glycol, trimethylene
glycoll htetrhmxehylehe gy cobrpehtamethylédecglycnh and tkexamethiferne t
glycol, as a major glycol component are preferable. Of these, a polyester
Pagomptising ethyléfe gfitol saslarrdigeglyes| dorhpdrentypalyeiyldiders,
terephthalate) or a polyester comprising trimethylene glycol as a major
nYgiyEol fddifipsnent GitrimeRffidne féptthdaté) Re8specially! besides,
refer bjﬁe. If desired, such a polyester may contajn a small amount ,
nag ISty ot ForetHaR 30796 BY Mdle) 8P LopBhiherization GoRPBRRRL tes
On that occasion, e of.a bifunctional carboxylic,acid o}]ih%r than

, I
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pr@%gyggﬂgtcapAs such a polyester, polyesters comprising

are

terephthalic acid as a major acid component and at least one
member selected fromalkylene glycols having from 2 to 6 carbon
atoms, namely ethylene glycol, trimethylene glycol,
ftetramethylene glvycol, pentamethylene glycol, and
hexamethylene glycol, as a major glycoel component are
preferable. Of these, a polyester comprising ethylene glycol
as a major glycol component {polyethylene terephthalate) or
a polyester comprising trimethylene glycol as a major glycol
component (polytrimethylene terephthalate) 1is especially
preferable.

If desired, such a polyester may contain a small amount
(usually not more than 30 % by mole) of a copolymerization
component. On that occasion, examples of a bifunctional
carboxylic aclid other than terephthalic acid which is used
include aromatic, aliphatic or alicyclic bifunctional car-
boxylic acids such as isophthalic acid, naphthalene-

dicarboxylic acid, diphenyldicarboxylic acid, diphenoxy-



boxylic acids such as isophthalic acid, naphthalene- dicarboxylic acid,
diphenyldicarboxylic acid, diphenoxy- - 9 ethanedicarboxylic acid,
(3-hydroxyethoxybenzoic acid, p-hydroxybenzoic acid,
5-sodiumsulfoisophthalic acid, adipic acid, sebacic acid, and
1,4-cyclohexanedicarboxylic acid. Examples of a diol compound other

etthandhedaregoing glycolsainchyde afiphatic: alieyctie ¢ @sematic diol acid,
compounds and polyoxyalkylene glycols such as

P - byclolvexareniza-dimetiahol, reopentys glycol, disphienal A¢andilbisphahpli c
S. The polyester may be one synthesized by an arbitrary method. For

acégamplePihén thicisdse ipblybttyiens iarb cphthalbte i-explsihed, theld.
polyethylene terephthalate may be one manufactured by first stage

EXpaietiBA Ol pRridthing eBiep udsdanyg reblfch bR g 160Er dRirestet vFols
terephthalic acid such as dimethyl terephthalate and ethylene glycol or

PleattiGn S df RPeghthali¢ adid Hnd éthlerfe Xide to-fdinta ofRiP 88T Sof

erephthalic acid and/or an oligomer thereof; and a second stage reaction
Do Y Al e TEaon SrDRUCE BT 6 et S B OReL o B2 oL
I e jonyeaction until a, desired degree of polymerization is
negt%%%%%aTﬁzf\ggﬁ}e'ste%Lr%%%e;lrgolb‘egh Sayes%é”rs Sl %!1)%%3% t%r'ough material
recycling, qrehepiealregycling or.a polyesiey, obtained B}(/ USNOA 1L trary
catalyst containing specified phosphorus tcompound and {itanium
me€@BROUNG-38 degerRedin JhAr2004270094 aBd polyethylene tere-

prhthalate is explained, the polyethylene terephthalate may be
one manufactured by first stage reaction for performing ester
exchange reaction of a lower alkyl ester of terephthalic acid
such as dimethyl terephthalate and ethylene glycel or reaction
of terephthalic acid and ethylene oxide to form a glycol ester
of terephthalic acid and/or an oligomer thereof; and a second
stage reacticn for heating the reaction product of the first
stage in vacuc to achieve polycondensation reaction until a
desired degree of polymerization is attained. The polyester
may also be a polyester cbtained through material recycling
or chemical recycling, c¢r a polyester obtained by using a
catalyst containing specified phosphorus compound and
titanium compcund as described in JP-A-2004-270097 and
JP~A~-2004~211268. Furthermore, the polyester may be a
bicdegradable polyester such as polylactic acid and

stereocomplex polylactic acid.
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JP-A-2004-211268. Furthermore, the polyester may be a: biodegradable
polyester such as polylactic acid and stereocomplex polylactic acid. - 10
When the polyester contains an ultraviolet ray absorbent in a ratio of 0.1
% by weight or more (preferably from 0.1 to 5.0 % by weight) relative to
the weight of the polyester, ultraviolet ray shielding properties are
impartéd:to the: kniltedfabriccand stiek ispreferablei Exampleg ebsuctbent
an ultraviolet ray absorbent include benzoxazine based organic
inuliravadletraytabsdrierits, bedziphenonechasetbargbaiz iltravielehray 1 to
absorbents, benzotriazole based organic ultraviolet ray absorbents, and
5. Salitylicvacic babéd orgarc lravicletiay absddients Ofttheseolyester,
benzoxazine based organic ultraviolet ray absorbents are especially
ulbredaraBles frofrthe Sherftipdirtdf Tiemakérthat they afdireirted to the
decomposed at the spinning stage. As such a benzoxazine based organic
knd G EGRIAaY FehsGrbent thost HistiSdeF MUFEA-6B A Ak s itbR) an
numerated. That is, examples inclgﬁe 2-methyl-3,1-benz- oxazin-4-one, |
91 RS eriZokad A ONE" 2-ghETL Y13 FhGORAANOE oRas ed ordanic
2'-ethylenebis(3,|-benzoxa; zin-4-one§ )
T . !
4 %,E%E’é]f%%ﬁ%thy earl%blé%sl%gﬁ?otx%kln- -eo%ze?,phemm based organic
u1f2apRhenylenehis(3,lbenzoxazin-4-0n6) 1,351 (3 1aseq '
1-b%n%oxazin-%%)ﬁ}-2-yl) benzene, and 1,3,5(-%% 3,?-Eboenz- ased organic
ultraviolet ray absorbents, and salicylic acid based organic
ultraviolet ray absorbents. Cf these, benzoxazine based
organic ultraviolet ray absorbents are especially preferable
from the standpoint of the matter that they are not decomposed
at the spinning stage.

As such a benzoxazine based organic ultraviolet ray

absorbent, those disclosed in JP-A~62-11744 are suiltably

enunerated. That is, examples include 2-methyl-3,l-benz-
oxazin-4-one, 2-butyl-3, l-benzcxazin-4-one, Z2-phen-
v1l-2, l=-benzoxazin-4-one, 2,2"—ethylenebis (3, l-benzoxa-

zin-4-cone), Z2,2"—tetramethyleneblis (3, l-benzoxazin-4-cne),
2,2 -p-phenylenebis (3, l-benzoxazin-4-one), 1,3,5~tri-
{3,1-benzoxazin-4-on-2-vl)benzene, and 1,3,5-tri(3,l~benz-
oxazin-4-on-2-yl)naphthalene.

When the polyester contains amatting agent {for example,
titanium dioxide} in a ratio of 0.2 % by weight or more

{preferably frem 0.3 to 2.0 % by weight) relative to the weight

....11“



oxazin-4-on-2-yl)naphthalene. When the polyester contains a matting
agent (for example, titanium dioxide) in a ratio of 0.2 % by weight or more
(preferably from 0.3 to 2. 0 % by weight) relative to the weight - 11 of the
polyester, opaqueness is imparted to the knitted fabric, and such is
preferable. If desired, the polyester may contain at least one member of a
o f firespore. formiing agert (forexample, lamengaait sulfonic kadid eetd sait),c,
a coloration-preventing agent, a heat stabilizer, a flame retarder (for
andygmple, dfartintorE #gxide), a fluorescent brightener, a coloring
pigment, an antistatic agent (for example, a sulfonic acid metal salt), a
hygroséopicadifitior BRaRiIE £ polySaalkfIERe Hlyed!)l ersantiBacieister
agent, and other inorganic particles. The knitted fabric of this invention.
oL BrpriseS the bréguifg Cofipdsite ant 18! ft is Preferabethat ihd onic
composite yarn is contained in an amount of 70 % by weight or_more
A< (Shp@ETAT, préfFDIY 160 5 by WeIghtY TeReE T8 HeIvhbRTibighfor B

knitt ric. In order to obtain saft,touch, a density of the knitted _fabric
st%ﬁ&li?&i %*} 2! %?Lai'rotfe r%c?gfg Eour%%eoﬁ.Siééampqe ceilam?lr?ony

s ‘within the range of from S cm and’the range o

e a3 10 99 walgs/2.a4.cm. When ihe, depsity, of the knitted fabre. . - o

exceeds such a range, there may be a possibility that soft touch s not
an@@@@ﬁ%ﬁc agent (for example, a sulfonic acid metal salt),
a hygrescopic aclid {(for example, a polyvoxyalkylene glycol),
an antibacterial agent, and other incorganic particles.

The knitted £fabric of this invention comprises the
foregoing composite yarn. Here, 1t is preferable thalt the
composite yarn is contained in an amount of 70 % by weight or
more {especially preferably 100 % by weight) relative to the
whole weight of the knitted fabric.

In order to obtain soft touch, a density of the knitted
fabric falls within the range of from 30 to 90 courses/2.54
cm and the range of from 30 to 90 wales/2.54 cm. When the
density of the knitted fabric exceeds such a range, there may
be a possibility that soft touch is not obtained.

In the knitted fabric of this invention, the texture of
the knitted fabric is not particularly limited and may be a
round knit fabric or may be a weft knit fabric or a warp knit
fabric. Suitable examples of the round knit fabric and weft

knit texture include sheeting, plain weave, rib stitch,



In the knitted fabric of this invention, the texture of the knitted fabric is not
particularly limited and may be a round knit fabric or may be a weft knit
fabric or a warp knit fabric. Suitable examples of the round knit fabric and
weft knit texture include sheeting, plain weave, rib stitch, - 12 interlock
stitch, purl stitch, tuck stitch, float stitch, half cardigan stitch, lace stitch,
inphatéd stiteh; kbithmigs) ahd wine:kided:consection: ExXamples of thehwyaina 1 £
knit texture include single denbigh stitch, single atlas stitch, double cord
cagtitttiahalf tricot stitcha fleesy stitth; and daceiasd istitth. Ghthese lipundand
knit fabrics are especially preferable from the standpoint of stretchability.
ongyith fesheebivthe nuthber ot ¥ayets &8 sifdle fyer semultifiel taybeséfire
. two or more layers may be employed. It is preferable that the knitted
InEhHEeh a2 it dferR 4 BtruttdreRaviriy A€ feast & suiffaté iyt (odRidel e
air side) and a back layer (body side) and that the foregoing composite
COPEnTisdiSPosed oh the'Sittade fayer By URHELing the Compasite §ari G
tt‘% surface.layer, excellent snagging re istaé]c is obtained. The knitted
= fabiE of thid mveriton can B¢ Easly Bhited by GG theoregAifg== =17
prEQIPOSHE yaFn and Yging %&‘%‘Q'Eokf%%‘”.go aching, 5o far as {ne object,
of this invention i1s not impaired, dyeing finishing processing, water
r o 8PSQIDING, Pracessing, Walgkrepsllent processing; DapRINg PIOFesSiNg: 11 e
layers of two or more layers may be employved. It is preferable
that the knitied fabric has a multilavered structure having
at least a surface layer {cutside air side) and a back layer
(body side) and that the foregoing composite yarn is disposed
on the surface layer. By disposing the composite yvarn on the
surface layer, excellent snagging resistance is obtained.
The knitted fabric of this invention can be easily
knitted by using the foregoing composite varn and using a usual
knitting machine. So far as the object of this invention is
not impaired, dyeing finishing processing, water absorbing
processing, water-repellent processing, napping processing,
ultraviolet ray shielding, or processing of every kind for
imparting a function such as an antibacterial agent, a
decdorant, an insect repellant, & luminous agent, a
retroreflective agent, and a minus ion generator may be

additionally applied to the knitted fabric cf this invention

in a usual way. Here, with respect to the water absorbing

_13_



ultraviolet ray shielding, or processing of every kind for imparting a
function such as an antibacterial agent, a deodorant, an insect repellant,
a luminous agent, a retroreflective agent, and a minus ion generator may
be additionally applied to the knitted fabric of this invention in a usual
way. Here, with respect to the water absorbing - 13 processing, it is
prprefereddo subject the kfidtedstabtic toubne-bath peodessingwWithabric to
hydrophilizing agent such as polyethylene glycol diacrylate or derivatives
onthdreshandz potymsthygene tehe phthhlade/polyéfhitemesglyept sopolymer at s
dyeing or to impart the hydrophilizing agent to the knitted fabric in a final
PO 5ERiRG BtEpAt Bl pietdrapletay e arnsuntest Hepbsitien dfistchal and a
hydrophilizing agent falls within the range of from 0.25 to 0.50 % by
PO Jyefgtit YéRtiGe 16 R Weighesrnekhitted tabre el Pthedamitegradrianer at

this invention, since the foregoing low-torque composite yarn is disposed,

Y B Rhifted “RantiERiifacki§ fial TOpd per $e BtrAHitted fabritcaren + £ Fod
o S el g reslance s oo L o g0
on e gIn o LR B Mok e S e ..
wi§H§E*%ﬁ@“¥QH&&Q§?6595MNHU95 to 0.50 % by welght relative to
the weight of the knitted fabric.

In the knitted fabric of this invention, since the
foregoing low-torque composite yarn is disposed, the knitted
fabric surface is flat, loops per se of the knitted fabric are
hardiy caught, and excellent snagging resistance is cbtained.
It is preferable that the snagging resistance as tested for
15 hours by using a hacksaw according to JIS L1058 D-3 Method
is grade 3 or more.

At the same time, the knitted fabric of this invention
presents soft touch and stretchability due te the foregoing
composite yarn. It is preferable that the stretchability in
a lateral direction as measured according to JIS L1018 is 50 &
or more (preferably from 80 to 130 %). It is also preferable
that a recovery factor of stretchabilityina lateral direction
as measured according to JIS L1018 is 90 % cr more.

In the case where a polyester fiber comprising an

ultraviolet ray absorbent-containing polyester is contained
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composite yarn. It is preferable that the stretchability in a lateral direction
as measured according to JIS L1018 is 50 % or more (preferably from 80
to 130 %) . It is also preferable that a recovery factor of stretchability in a
lateral direction as measured according to JIS 111018 is 90 % or more. In
the case where a polyester fiber comprising an ultraviolet ray
inabberbent-conthidia pblyesferts contaimed it in theskiitted fabricebric
this invention, the knitted fabric presents ultraviolet ray shielding
PrpfsPeries ORhEL ©kedsiors Witls Péspatt foisuek Alteavidletray shieldingat
properties, it is preferable that an ultraviolet ray shielding rate at a
OCHAveThgthihthe FahtR ST roht 2800400 3790 b6 tor idte fMmbed ding
preferaply from 95 to 100 %). In the case where a polyester fiber .
PLEBfbrising a‘matting “&gérittontaitiig (Slylster &'cohtainddin fg-e1ding
nitted fabric of this invention, the knitted fabric presents opaqueness. On _
raE]e 85 wave(i)% ?snﬁr%}f]erla%l%lfﬁafﬁ%%‘?bf’egli;ﬁ@%iglﬁ%gtoralfgagt%%n s 20 %

at'occasion,

or Vayglen L”eﬂ%? r%@%%%ir%mf%%o tQ 700 nm is 60,% ore more (more

preterably from ext, the sports clothing of this invention is

one_comptising Leng, lefareaping kit ARls. oles. SO SRS e £ing

clothing uses the foregoing knitted fabric, it is excellent in excellent
agSRagging FesistangewithL impaiting, 5eft tauch and:stetehaliliys fabric
of this invention, the knitted fabric presents opagqueness. On
that occasgion, it is preferable that a visible light shielding
rate at a wavelength in the range of from 4060 to 700 nm is 60 %
ore more {(more preferably from 65 to 80 %).

Next, the sports clcthing of this invention is one

comprising using the foregoing knitted fabric. Since such
sports clething uses the foregoing knitted fabric, it is

excellent in excellent snagging resistance without impairing

soft touch and stretchability.

[EXAMPLES]

Next, Examples and Comparative Examples of this
invention are described in detail, but it should not be
construed that this invention is limited thereto. The
respective measurement items in the Examples were measured in
the following methods.

(1) Torqgue:
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[EXAMPLES]} Next, Examples and Comparative Examples of this
invention are described in detail, but it should not be construed that this
invention is limited thereto. The respective measurement items in the
Examples were measured in the following methods. (1) Torque: - 15 A
sample (crimped yarn) of about 70 cm is laterally tensioned, an initial load
of 0.18 minpneminattex-@ang/den is bangisca center partios thereekally
and both ends thereof are then put together. Although the yarn starts to
terotateryiresiduaktorqua, itdskeptinthat stateunifiihe initiakdeadstadsie )
still, thereby obtaining a twisted yarn. The thus-obtained twisted yarn is
1srhedsured fortha toumof fiists pbea terigthasf@® s widds & loadesfl are
17.64 mN x nominal tex (0.2 g/de) by using a twist counter. The resulting
Chegumtst twikEe EH125 cm) is multiplied by four to calculate the torque

(T/m)géf) Degree of interlace: An interlaced yarn is taken by a length of 1
m under 2 954d of 8B Fite xHGHhihal téx {0 EYde P antrattet temavigiue

. the load, th is all dt s t at roomt ture for 24 hour
o by Tl e ALTABRP of RoHBS, & VAL bf oiHich RERRBEA i L

thggggfﬁgg¥§?ﬁ?hg a twisted yvarn. The thus-obtained twisted

yarn is measured for the count of twists per a length of 25
cm under a leoad of 17.64 mN x nominal tex (0.2 g/de) by using
a twist counter. The resulilting count of twists (T/25 cm) is
multiplied by four to calculate the torque (T/m).

(2} Degree of interlace:

An interlaced vyarn is taken by a length of 1 m under a
load of 8.82 mN x neminal tex (0.1 g/de), and after removing
the load, the yarn is allowed To contract at room temperature
for 24 hours, followed by reading the number of nodes, a value
of which is indicated in terms of nodes/m.

(3} Snagging resistance:

The snagging resistance is evaluated by using a hacksaw
(for 15 hours} according to JIS L1058 D-3 Method.

{4) Percentage of crimp:

A test thread is wound arcund a sizing reel having a
peripheral length of 1.125 m, thereby preparing a hank having
a dry fineness of 3,333 dtex. When the hank is suspended by

a suspending pin of a scale board, an initial load of 6 g is
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(3) Snagging resistance: The snagging resistance is evaluated by using a
hacksaw (for 15 hours) according to JIS L1058 D-3 Method. (4)
Percentage of crimp: A test thread is wound around a sizing reel having a
peripheral length of 1.125 m, thereby preparing a hank having a dry
fineness of 3,333 dtex. When the hank is suspended by a suspending pin
apefld scaléhoard,arenitiad loatcof 6:¢s-dB, apphkeckinla lodverpostion ¢ is
thereof, and a load of 600 g is further applied, a length LO of the hank is
fupbhsuredipmimediatedy tHereaftér, the load istremovedftont thethankred.
and the hank is removed from the suspending pin of the scale board and
Irfhed Higseld/irt bering Weter 16130 ramatés, tharebedebiealingletimpnheand
hank after the boiling water treatment is taken out from boiling water and
therBerdmoting i meidthr ditametifitHd RNk 5y absbRsingoh-& fitter S

paper, is air-dried at,room temperature for 24 hours. The air-dried hank

and sh55EhdeiREPE sdSheRtmyg Bid of'd s&hle bohrd® & 18Hd 6F BB0 ghigereby

applied in a lower portion thereof; qne minute thereafter, a length Lla of
retpr%D%%lnI&qscn%élgl u'red?%?e oac |sa%r?te%rregr§§v§)d) f‘rgﬁ"nnt%ewﬁgr?kg; ézn%egglén ent

e e A L R el AR .
cRUQWINGLXPRESSION. nank by absorbing on a filter paper, is
alr-dried at room temperature for 24 hours. The air-driedhank
is suspended by a suspending pin of a scale board; a lcad of
600 g 1s applied in a lower portion thereof; one minute
thereafter, a length Lla of the hank is measured; the load is
then removed from the hank; and one minute thereafter, a length
LZa of the hank 1s measured. A percentage of crimp (CP) of
the test filament thread 1is calculated accerding to the
following expression.

CP{%) = {({Lla —gLZa)/LO) x 100
{5) Stretchability:

The stretchability (%) 1is measured according to
according to JIS L1018.
(6} Recovery factor of stretchability:

The recovery factor of stretchability (%) is measured
according to JIS L1018,

{7y Touch:

The touch is evaluated on four grades of “especially
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CP(%) = ((LlIa - L2a)/L0) x 100 (5) Stretchability: The stretchability (%) is
measured according to according to JIS L1018. (6) Recovery factor of
stretchability: The recovery factor of stretchability (%) is measured
according to JIS L1018. (7) Touch: The touch is evaluated on four grades
of "especially - 17 soft", "soft", "moderate” and "hard" by means of

so@rganofepiict eyatuaiigada threapanalisisd (8hVlravigletray-shieldigeptic
rate: The ultraviolet ray shielding rate at a wavelength in the range of -
evidm=280:to 400 nihmriscateulated hly=using a spectro- photometer
MP-3100, manufactured by Shimadzu Corporation. (9) Visible light
{ 8shiBlHircpraier [iie visibletight'shieldingarate: at a wavelength in the range
of from 400 to 700 nm is calculated as a substitute characteristic of
opaquéiess by ising aespectiophblometen MPBIHG nanwfaeefed pyh in
Shimadzu Corporation. g% Content of matting agent: The content of
thﬁ]étﬁﬁ@%éb%ﬁg%l%ﬁ% ABEOrdNet G the iR Expredsion. spect ro-

Content of matting agent (% Mass of matting agent
ph%tometer MP—S%Og, m g&fa%tured by Sgiégdzu Corporation.

(9} Visible light shielding rate:

The visible light shielding rate at a wavelength in the
range of from 400 to 700 nm ig calculated as a substitute
characteristic of opagueness by using a spectrophotometer
MP-3100, manufactured by Shimadzu Corporaltion.

(9) Content of matting agent:

The content of matting agent is calculated according te
the feollowing expression.

[Content of matting agent (%)1 = [Mass of matting agent
to be added (gr)l/[Mass of polymer before addition of matting

agent {(gr)il x 100

[Example 1]

Usual polyethylene terephthalate (content of matiing
agent: 0.3 % by weight) was melt spun at 280 °C from a usual
spinning apparatus, withdrawn at a rate of 2, 800 m/min and wound
up witheout being stretched, thereby obtaining a semi-stretched
polyester thread of 145 dtex/72 fil (cross—-sectional shape of

single varn fiber: round cross-section).
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to be added (gr) I / [Mass of polymer before addition of matting -agent (gr)]
x 100 [Example 1] Usual polyethylene terephthalate (content of matting
agent: 0.3 % by weight) was melt spun at 280 C from a usual spinning
apparatus, withdrawn at a rate of 2, 800 m/min and wound up without
being stretched, thereby obtaining a semi-stretched polyester thread of

145 diexkA?, fit (eressiseciional shape oty singleryaen fiber-wuneh i ranecus
cross-section). - 18 Next, the polyester thread was subjected to

s tsfmtttanends streteh anikfal se-twistierimp:processingnder agandition at
at a stretch ratio of 1. 6 times, the count of false twists of 2, 500 T/m

a §Sadirectiond L adhedidr teniperature bE1SOE and afydrae speedof 3502, 500
m/min. Also, the subject polyester thread was subjected to simultaneous

T /streth dhddalsédwist crine precessingenderuacontitichvata stretich yarn
ratio of 1.6 times, the count of false twists of 2, 500 T/m (Z-direction) , a

sHsstefempetatir® bR 180 C and a yarn speed of 350 m/min. Next, these
false-twist crimped yarn having S-direction torque and false-twist crimped

yarn Haviifly z-ditBctidhibidle Rrerd dobbled drirstbjétisd 14 ffteRatetC
sitﬁ%af@er?t’ tlrllerebﬁ/ﬁ o_ltot%ilnin% § §0m¥§mam (167 dtex/;44 fil,

PereeRAGR'ot Srimp12 o8 ¥drqie: T T/M): On tHat BRcBSiBREHRI&F under
a condition at a stretch ratio of 1.6 times, the count of false
twists of 2,500 T/m (Z~direction), a heater temperature of 180
°C and a yarn speed of 350 m/min.

Next, these false~twist crimped yarn having S-direction
torque and false-twist crimped yarn having Z-direction torque
were doubled and sub’jected to air interlace treatment, thereby
obtaining a composite yarn (167 dtex/144 £il, percentage of
crimp: 12 %, torgue: 0 T/m}. Cn that occasion, the ailr
interlace treatment was interlace processing using interlace
nozzles, and 50 interlaces per meter were imparted at an
overfeed rate of 1.0 % under a pressurized air pressure of 0.3
MPa (3 kgf/cm?).

Next, a round knitted fabric of a sheeting texture was
formed by using the subject composite varn and using a 286G
single circular knitting machine. Then, the subject knitted
fabric was subjected to usual dyeing finishing processing and
to water absorbing processing in a final setting step. With

respect To the water absorbing processing, a hydrephilizing
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interlace treatment was interlace processing using interlace nozzles, and
50 interlaces per meter were imparted at an overfeed rate of 1.0 % under
a pressurized air pressure of 0.3 MPa (3 kgf/cm2) . Next, a round knitted
fabric of a sheeting texture was formed by using the subject composite
yarn and using a 28G single circular knitting machine. Then, the subject
agknitted falricwas slbjeeted teeusyal dyeingtfinighing processing and itpcol
water absorbing processing in a final setting step. With respect to the
copatemausorbing pltopessitgda hydrophilizinig- t49 agemnti(polyethyleagount
terephthalate/polyethylene glycol copolymer) was deposited on the ~
of khitt€d¥&bric - an armeLAE 0f©.80 Wb bywéight relatie tbrihé Wesight o 1.c.
the knitted fabric. The thus-obtained knitted fabric had a basis weight of
135 gifR, WauDirsdsts Bacein 41 Wide S 54 6mh aRag it Hesiétaritetor £
rade 3 to %rade 4, lateral stretchability of 85 %, a recovery factor of
133 Rabilityin & P4tER Hrectidn ORob 64 arttfsdft fouth ditywagiadging

excellent in saft touch retchability and snaqgging resistance, Also, the
re e o LAt o E R E Tent e AT Ao an peC R AP ey of

0 .
gsthe 56199%85&%’%‘ A0019,799 o, of 6 a{%?_?_%ﬁ'gs neé%;!!%gt]{'gl ipection
opaqueness. Also, as a result of sewing a T-s tj(spor s clothing) ™ by

o£UgiBg such 3 knitied fabric and wearing It itwas.excallent | . e touch,
stretchability and snagging resistance. Also, the subject
knitted fabric had a visible light shielding rate at a
wavelength in the range of from 400 to 700 nm of 68 % and was
excellent in opaqueness.

Also, as a result of sewing a T-shirt (sports clothing)

by using such a knitted fabric and wearing it, it was excellent

in soft touch, stretchability and snagging resistance.

[Example 2]

In Example 1, a composite varn (167 dtex/144 fil,
percentage of crimp: 8 3, torque: 10 T/m) was obtained by
changing only the count of false twists of Z-direction
false-twist to 1,800 T/M. Others were the same as in Example
1.

The thus-obtained knitted fabric had a basis weight of
140 g/m®, 50 courses/2.54 cm, 45 wales/2.54 cm, snagging

resistance of grade 3 to grade 4, lateral stretchability of
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in soft touch, stretchability and snagging resistance. [Example 2] In
Example 1, a composite yarn (167 dtex/144 fit, percentage of crimp: 8 %,
torque: 10 T/m) was obtained by changing only the count of false twists of
Z-direction false-twist to 1, 800 T/M. Others were the same as in Example
1. The thus-obtained knitted fabric had a basis weight of 140 g/m2, 50

8 0 courses/edZeem, Uowales/2.54 ont, (drdgging: vesistaned: efrgrade B¢tot ion
grade 4, lateral stretchability of - 20 80 %, a recovery factor of

o Estbetchalsiitg in addteral @wectiornivt 9990% spnicedftewuchandafds touch,
excellent in soft touch, stretchability and snagging resistance. [Example

s tBPOSHARId Sty RENE tErEpRtidI St RONEEREBEMatting agent: 0.3 % by
weight) was melt spun at 280 C from a usual spinning apparatus,
withdrawn at a rate of 2, 800 m/min and wound up without being
stretf d, the eb btalnlng a semi-stretched polyester thread of 90
dtex/ §¥F(@?oss -Sectional shape of smgle yarn fiber: round

cros eL% fa)‘f)se (R\/ tﬁlelpo lyester th th das Jgubjected to scmulrlan mg

stretc ISt imp process ng under a COﬂdItIOﬂ al a stretc

ratlo ofol 36 tlrges the % #E;t of false v%lsgs QJHZ 5902£/(5n°(§ (glrr%%uon) .
ﬁeater tempera ré of T da\ yarn °

spinning apparatus, withdrawn at a rate of 2, 800 m/min and wound
up without being stretched, thereby obtaining a semi-stretched
polyester thread of 90 dtex/48 fil (cross~sectional shape of
single yarn fiber: round cross-section).

Next, the polyester thread was subjected to simultaneous
stretch and false~twist crimp processing under a condition at
a stretch ratio of 1.6 times, the count of false twists of 2, 500
T/m {(S-direction), a heater temperature of 180 °C and a yarn
speed of 350 m/min.

Also, the subject polyester thread was subiected to
simultanecus stretch and false~-twist c¢rimp processing under
a condition at a stretch ratio of 1.6 times, the count of false
twists of 2,500 T/m (Z~direction), a heater temperature of 180
°C and a yarn speed of 350 m/min.

Next, these false-twist crimped varn having S-direction
torque and false-twist crimped yarn having Z-direction torgue
were doubled and subjected to alr interlace freatment, thereby

obtaining a composite yarn (110 dtex/96 f£il, percentage of
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speed of 350 in/min; Also, the subject polyester thread was subjected to
simultaneous stretch and false-twist crimp processing under a condition
at a stretch ratio of 1. 6 times, the count of false twists of 2, 500 T/m
(Z-direction) , a heater temperature of 180 C and a yarn speed of 350
m/min. Next, these false-twist crimped yarn having S-direction torque and
cratge-twist critmpeduarn haking Z-diféetian torque: evérecdoubted andnt was
subjected to air interlace treatment, thereby obtaining a composite yarn
camnpedteXd6 By, perceatagecet 1 2¢e chiatr 7%, tergdet 0 Ty Thecs per
interlace treatment was carried out by using interlace nozzles, and 60
nefhtsr|dées per HREEF Wére impatted R Hiesverfeed satefof 1.0%undedar a
pressurized air pressure of 0.3 MPa (3 kgf/cm2). Next, a round knitted
PTRRBPIOF 2560 & STt iR Efor? teXture WaR fdrméd é%%iﬁg the subject
compg%i)geayarn as a front-sided thread while using a false-twist crimped

yarn texI 72 BeréBhtane bretmp 18 86 Aorgise: W fnyonnect ion
lelxy risi‘f@g soo,ﬁ%%@gﬁng te{leghltlhal%lhee(csguqtent 0 mattin% agent: 0.3 % b
-side éa% ST

weight) as a bac _ﬁﬁrea_ d using a ie3 d_o%%rpé)cwcuﬁgr KA f_hga &
FREICR Tie, P UL, TN RO (o
ategpn the; samg manner asdn Examplel,. 13 3, torque: 40 T/m)
cemprising polyethylene terephthalate (content of matting
agent: 0.3 % by weight) as a back-sided thread and using a 28G
double circular knitting machine. Then, the subject knitted
fabric was subjected to usual dyeing finishing processing and
to water absorbing processing in a final setting step in the
Same manner as in Example 1.
The thus-obtained knitted fabric had a basis weight of
175 g/m®, 43 courses/2.54 c¢m, 32 wales/2.54 cm, snagging
resistance of grade 4, lateral stretchability of 90 %, a
recovery facter of stretchability in a lateral direction of

96 % and “soft” touch and was excellent in scoft touch,

stretchability and snagging resistance.

[Example 4]
The same procedures as in Example 1 were followed, except
that in Example 1, a 2,2"~-p-phenylenebis (3, I-benz~

oxXazin-4-one) organic based ultraviclet ray absorbent was
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The thus-obtained knitted fabric had a basis weight of 175 g/m2, 43
courses/2.54 cm, 32 wales/2.54 cm, snagging resistance of grade 4,
lateral stretchability of 90 %, a recovery factor of stretchability in a lateral
direction of 96 % and "soft" touch and was excellent in soft touch,
stretchability and snagging resistance. [Example 4] The same procedures
coas i Exdmipierb weee followred, except thet im Examplerd paiount of 1.0 2
2,2'-p-phenylenebis(3,1-benz- oxazin-4-one) organic based ultraviolet ray
byatsbeeniwas iz tontdinedan Polyethyere eibphithatesnephdmalate .
of 1.0 %_ by weight relative to the weight of polyethylene terephthalate.
Theneldhtamed Kiitdd Ribrickad enlidfaviolet ¥ay shiciding e atalelding
wavelength in the raﬁ?ﬁ of from 280 to 400 nm of 94 % and was excellent

raifuiiaioldt Y&y SRiiding broperidd I edmpbiPs] FRE sené PlocBdafed?

s in Exam efoIIo ed, except that in Example 1, the
e T BR N SHapeldh (e SR Gar e AL gL A HRE e o5

cross-sectional shape as il- lustrated in Fig. 1 in which three narrow parts
per one side were provided, a degree of flatness B/C1 of the

Cross %g(tjl 1was .2, and a ratio Cl/C2 was 1.2. The obtained knitted
fabrlc-[had "especially soft" touch. Also, the subject knitted fabric was

exca@ﬁé@ﬁ%ﬁ%&oceduresz&sinExampleiuwerefbllowed,except
that in Example 1, the cross-sectional shape of the single yarn
fiber was changed to a flat cross-sectional shape as 1il-
lustrated in Fig. 1 in which three narrow pafts per one side
were provided, a degree of flatness B/CLl of the cross—-section

was 3.2, and a ratio C1/C2 was 1.2.
The obtained knitted fabric had “especially soft” touch.

Also, the subject knitted fabric was excellent in water

absorbability.

(Example 6]

The same procedures as in Example 1 were followed, except
that in Example 1, the cross-sectional shape of the single yarn
fiber was changed to a cross-shaped cross-sectional shape.

The obtained knitted fabric had “soft” touch. Also, the

subject knitted fabric was excellent in water absorbability.

[Example 7]
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absorbability. [Example 6] The same procedures as in Example 1 were

followed, except that in Example 1, the cross-sectional shape of the

single yarn fiber was changed to a cross-shaped cross-sectional shape.

The obtained knitted fabric had "soft" touch. Also, the subject knitted

fabric was excellent in water absorbability. [Example 7] - 23 The same

proceduees asdm Exampler & svere follBwedpéxceptethatfin Example Except

usual polytrimethylene terephthalate (content of matting agent: 0.3 % by
thejeighty was ased in placeusfithé usual polyetinyibne terephtiealatgrthalate

(content of matting agent: 0.3 % by weight). The obtained knitted fabric
{ChEad 28dpedialiy s6AT BN TCoMparative Exarhpletl 1 v folitERnittedo Lace

fabric of a sheeting texture was formed by using a false-twist crimped
Ofygﬁwe(l%?uﬁtéxfl%lﬁ’l?td@’ééﬁﬁgé%?%ﬁﬁ]%%%%,ﬁor‘&t‘fé‘.@ﬁrﬁ)ﬁ matting

compri%in polyethylene terephthalate and using a 28G single circular
A9RRiting mAckingY TRER IhE’subject knitted fabric was subjected to usual

dyeing.finishing.processing and to water. absqQrbing processing in g, final
setting%?e% In %ﬁél %é‘raln{é1 %n%nencgr% %}%rlﬁ“ (I*E;g‘a‘—’lr%:[gpIéa .SL.F%I}%é atrft;fsy-osgig%e ouch.
knitted fabric had a basis weight of

[Comparative Example 1]

A round knitted fabric of a sheeting texture was formed
by using a false-twist crimped vyarn (167 dtex/14 fil,
percentage of crimp: 14 %, torque: 45 T/m} comprising
polyethylene terephthalate and using a 28G single circular
knitting machine. Then, the subject knitted fabric was
subjected to usual dyeing finishing processing and to water
absorbing processing in a final setting step in the samne manner
as in Exanple 1.

The thus-obtained knitted fabric had a basis weight of
130 g/m®, 42 courses/2.54 cm, 41 wales/2.54 cm, snagging
resistance of grade 2, lateral stretchability of 50 %, a
recovery factor of stretchability in a lateral direction of

85 % and “soft” touch and was inferior in snagging resistance.

[Comparative Example 21
A round knitted fabric of a one-sided connection texture

was formed by using a false-twist crimped varn (110 dtex/96
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130 g/m2, 42'courses/2.54 cm, 41 wales/2.54 cm, snagging resistance of
grade 2, lateral stretchability of 50 %, a recovery factor of stretchability in
a lateral direction of 85 % and "soft" touch and was inferior in snagging
resistance. [Comparative Example 2] A round knitted fabric of a
one-sided connection texture was formed by using a false-twist crimped
fiyarni@10«hex96 oZ4 ditipercentage,of coimpidd %5tofgue: 3oTm)i sing
comprising polyethylene terephthalate as a front-sided thread while using
poafaisetwRterimpesyahe (56-ated 722 fit petcentdgel othcamp W8l Mg using
torque: 40 T/m) comprising polyethylene terephthalate as a back-sided
a t%@gaﬁﬁaﬁa’%ﬁhg%é%@dbu&ﬁ@é%iré@lﬁr Kiigmd Madhire. THRRC #iccage of
subject knitted fabric was subjected to usual dyeing finishing processin
CL 8 fo whier Absofih§procesting ifY & final St StEpdn thE S3aTd v Lene
manne in Example 1. The thus-obtained knitted fabric had a basis
C iGN OF P g/ 43 C(ses e ChT 9 WaRY 264 b, Ao Le
ol rresisltanc 8; gl{:ade Zmlaéiral stretchability of 55 %, a recavery Eaé:éorfoa ric

stretcRabi ity in a Iateral direction of 88 % ténﬁ '%lcl)ﬁ:'} Fo%%h and'was

welSteir D snagang esisange, INDUSTRIAY APPLICADITY A ...

fabric having excellent snagging resistance out impairin touc
ab§6Q§¥ﬁ§Q@%@¥§QQ§PQQ%1finalsettingstepjjlthesamen@nner

as in Example 1.

The thus-obtained knitted fabric had a basis weight of
130 g/m®, 42 courses/2.54 cm, 41 wales/2.54 cm, snagging
resistance of grade 2, lateral stretchability of 55 %, a
recovery factor of stretchability in a lateral direction of

88 % and “soft” touch and was inferior in snagging resistance.

INDUSTRIAL APPLICABILITY

A knitted fabric having excellent snagging resistance
without impairing scft touch and stretchability and sports
clothing comprising using such a knitted fabric are provideg,

and these have high practical usefulness.
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clothing comprising using such a knitted fabric are provided, and these
have high practical usefulness. - 25 CLAIMS 1. A knitted fabric
comprising a composite yarn, which is characterized in that the composite
yarn is constituted of two or more kinds of false-twist crimped yarns and
has a torque of not more than 30 T/m. 2. The knitted fabric according to
claim 1, wherein the composite yaehi3l8onstituted of a false-twist crimped
yarn having S-direction torque and a false-twist crimped yarn having
Z-direction torque. 3. The knitted fabric according to claim 1, wherein the
composite yarn is an interlace-processed interlaced yarn. 4. The knitted

L -fabriciaceotdingdo’@&imt &, GPERSIA $hé JoPqieBPtheldemppasite yakH-gh 1s

non-torque. 5. The knitted fabric according to claim 1, wherein a

Ch&ieehtdge™sitrmp bfthd ConTsBsaS A i¥ 270 orntores 6- hekhitted°

fabric according tq claim 1, wherejn a single yarn fineness.is not more
OTYRHEE dtek T ThS KHtSE Tabie AocordiNg TS ITRIL virelifther Loraue
Ofc%rggoﬂgergar o m%r(i)seis/%polyester fiber_. 8. The knitted fabric _

according to claim 7, wherein 0.1 % by weight or more of an ultraviolet

2faya@%%b%%ﬂﬁggamﬁgﬁki%UE%B®¥8§§5ﬁ@§:claim 1, wheresin the
composite yarn is constituted of a false-twist crimped varn
having S-direction torque and a false-twist crimped yarn
having Z-direction torqus.

3. The knitted fabric according to claim 1, wherein the
composite yarn is an interlace-processed interlaced vyarn.
4, The knitted fabric according to claim 1, wherein the
torgue of the composite yarn is non-torque.

5. The knitted fabric according to claim 1, wherein a
percentage of crimp of the composite yvarn is 2 % or more.
6. The knitted fabric according to claim 1, wherein a single
varn fineness 1s not more than 4 dtex.

7. The knitted fabric according to claim 1, wherein the
composite yarn comprises a polyester fiber.

8. The knitted fabric according to claim 7, wherein 0.1 %
by weight or more of an ultraviolet ray absorbent ig contained
in the polyester fiber.

9. The knitted fabric according to claim 1, wherein a

cross-secticnal shape of a single yvarn fiber of the false-twist
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9. The knitted fabric according to claim 1, wherein a cross-sectional
shape of a single yarn fiber of the false-twist - 26 crimped yarn is a
modified cross-section other than a round cross-section. 10. The knitted
fabric according to claim 7, wherein an ultraviolet ray shielding rate at a
wavelength in the range of from 280 to 400 nm is 90 % or more. 11. The
crknitted fabric ateomling tol daiml 7c whesein:2 Yorbywweight Oramore afcaund
matting agent is contained in the polyester fiber. 12. The knitted fabric
craeeorgirgtocgiaim 7, wherein a visible light shielding rate at a wavelength
in the range of from 400 to 700 nm is 60 % ore more. 13. The knitted
1 Ctabrictéccoldind (¢ elaifaar ivhepsin arstitely densif/falls withinthe Faage an
of from 30 to 90 courses/2.54 cm and the range of from 30 to 90
ul{yaiaske 54 e . SThieRniiRd fE5rHE aélorintPioccismy EhwhBrdif thé ande

knitted fabric has a multilayered structure having at least a surface layer

oT 2hd Foaciiayér, aRd tRE chpositd yam & lfsposed on the surface

layer, . 15. The knitt d%a ric according to claim 1, wherein the_knitted o
LR KT e b TSR, The i FoV SECarAiy o

byg?(!gir %‘g’hSEei%%rséreé%haﬁ’”'&fzya@t%aée@!; [GClon a3 MRASYEA i the
polyester fiber.

1Z. The knitted fabric according to c¢laim 7, wherein a
visible light shielding rate at a wavelength in the range of
frem 400 to 700 nm is 60 % ore more.

13. The knitted fabric according to claim 1, wherein a stitch
density falls within the range of from 30 to 90 courses/2.54
cm and the range of from 30 to 90 wales/2.54 om.

14, The knitted fabric according to cilaim 1, wherein the
knitted fabric has a multilayered structure having at least
a surface laver and a back layer, and the composite yarn is
disposed on the surface layer.

15. The knitted fabric according to claim 1, wherein the
knitted fabric has a round knitted fabric texture.

16, The knitted fabric according to claim 1, wherein a
stretchability in a lateral direction as measured according
to JIS L1018 is 50 % or more.

17. The knitted fabric according teo claim 1, wherein a

recovery factor of stretchability in a lateral direction as
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to JIS L1018 is 50 % or more. 17. The knitted fabric according to claim 1,
wherein a recovery factor of stretchability in a lateral direction as - 27
measured according to JIS L1018 is 90 % or more. 18. The knitted fabric
according to claim 1, wherein a snagging resistance as tested for 15
hours by using a hacksaw according to JIS L1058 D-3 Method is grade 3
measmore. E.cSperisiejothingr cemptlising using thexknitteehfabsic according
to any one of claims 1 to 18. - 28
18. The knitted fabric according to claim 1, wherein a

snagging resistance as tested for 15 hours by using a hacksaw
according to JIS L1058 D-3 Method is grade 3 or more.
15. Sports clothing comprising using the knitted fabric

according te any one of claims 1 to 18.
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