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 haso&xtatlentrcloaracteristic 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 thigdds armabiodp drdlaretsrofettéd- ©hthdkitted 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
TEknitterd faLbric there have hitherto been made various investigations. For
&g\}ﬁ&é, foﬁﬁ&%urpose of enhancing the force of constraint of a thread

appeatring on the knitted fabric surface ther%are nown. a method for
ot & S ek & Re T N (A8 Tor BaabiBib. ParaRt.na

exReaument 1)..3 methog for increasing the density of a knitted fabic (see,
for example,
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 excellent characteristic
features such as soft touch and stretchability, it is used for
various clothing applications including sport clothing and
inner lingerie. However, the knitfted fabric has such
excellent characteristic features, but on fthe other hand,
since its constitutional threads form a loop and are projected
on the kitted fabric surface, there is involved a defect that
N:iéeasytogenerat@snaggingascomparedudtbaawovenfabric.

In order to improve such a defect of the knitted fabric,
there have hitherto 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
composite yarn is obtained by imparting interlaces to a doubling of a
falfglse-twist erimped yarahaving Salirectiorbdonguerandla falseawishod for
crimped yarn having 5 direction torque. [Patent Document 1]
INgPeAZ002-B0548 [Fatént Dbcunient-2]aIP-2RO03- 247249 [Patentamyle,
Document 3] Japanese Patent No. 3749549 DISCLOSURE OF THE
P& RVENTTONEMbodinfe R OftAe nvettibh Sk 16 proviie aXnittegur face
. fabric having excellent snagging resistance without impairing soft touch
"1 ndstretbhabiiity aridcsports dbthing ‘Eomprig§ing using such a knitted

fabrig{ This can Q%acr}]{ieyg%hbg aknitted fabric and sgp%rts clothipg of this
n

. oweyer | NitTLe o 1Cs =l 1l.ne The . n
invention. In atcordance with & first Aspect of the'invention. thers “is® 979

med}@Uded 3 khiled fabric comprising 2 COMPQSIE YA, WNICH.IS s 3 4 -

characterized in that - 7 the composite yarn Is constituted 6f two oF moré
wh Kinds:Qfe original characteristic features of the knitted
fabric are impaired.

It is described in Patent Document 3 that a low-torgue
composite yarn 1s obtained by imparting interlaces to a
doubling of a false-twist crimped vyarn having S-direction
torque and a false-twist crimped yarn having 7-direction
Torgue.

[Patent Document 1] JP-A-2002~30548

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

[Patent Document 3] Japanese Patent No. 3740549

DISCLOSURE OF THE TNVENTION

Embodiments of the invention seek to provide a knitted
fabric having excellent snagging resistance without impairing
soft touch and stretchability and sporte clothing comprising
using such a knitted fabric. This can be achieved by a knitted
fabric and sports clothing of this invention.

In accordance with a first aspect of the invention, there
ie provided a knitted fabric comprising a composite yvarn, which

ig characterized 1n that



false-twist crimped yarns and has a torque of not more than 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 percentage of crimp
thef grnsornpositeryarm is2 %ooranofe: i thecdompositeryamitiskinds of
preferable that a single yarn fineness is not more than 4 dtex. It is
fahiereFablé tthat i ecsmpasite yaffcomprises-a polester fiber. téye than
preferable that 0.i % by weight or more of an ultraviolet ray absorbent is
30 cohtained in such a polyester fiber. On that occasion, in the knitted fabric,
it is p}gefgrablq that an ultraviolet ray shielding rate at a wavelength in the
rangé “of trom 280°to 480 Ant i5°90 86 or'Hidre Mt fs preferable that ‘G318
CO%\! W%itg‘lete Qr more of a ma_t%ir‘lg Qgent is_contained i r’hthei Rglyg_st r fiber..

i+ that Occasion. ifi The knitted Tabrc, TS preférablethat & visible Tight -~

toShiglding rate ata wavelength inthe range of from 400.tg 700 nm is 60 ,

of more. In the knitted fabric of an embodiment of this invention, itis

toPkeferablerthat a stifch eensity falls within the ra@@ﬁﬁggfsfm@ 304090, ¢ oy

courses/2.54 cm and the range of from 30 to 90 wales/2.54 cim.
interlace-processed interlaced varn. It is preferable that
The torgue of the compesite yarn 1s non-torgue. It 1is

preferable that a percentage of crimp of the composite yarn
is 2 % or more. In the composite yarn, it is preferable that
a single yvarn fineness isnot more than 4 dtex. It ispreferable
that the compcsite yarn comprises a polvester fiber. It is
creferable that 0.1 % by weight or more of an ultraviolet ray
absorbent i1s 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
1z preferable that a visible light shielding rate at a
wavelength in the range of from 400 to 700 nm is 60 % or more.

In the knitted fabric of an embodiment of this invention,
it 1s preferable that a stitch density falls within the range
of from 30 te %0 courses/Z.54 cm and the range of from 30 to

90 wales/2.54 cm.



3 Itis preferable that the knitted fabric has a multilayered structure

having at least a surface layer and aback 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 an

embodiment of this invention, it is preferable that a stretchability in a

lateral direction as measured according to JIS L1018 is 50 % or more. It
It is preferdbte thalt e tevovenlfactoriof strétchability i aclaterahdirédtioneas: d

measured according to JIS L1018 is 90 % or more. It is preferable that a
st SRagYinY [registEhce astasted for 15 Hoars byaisinga haeksanl ayer and

_according to JIS L1058 D-3 Method is grade 3 or more. In accordance _

EERitH BsecNd spett Of fie invention® IRereis provided aspbrisclthing £t
. com;prisingﬁusidgg the fgregoigg kégitﬁ%fabric. BRIEF DESCRIPTION OF
1S PHEDRAWING Fig. 1T Bn'éxplanatory Viewtd Showran émbodieht 6f -©

cross-sectiong] shape. of, a single fiber which can be employed inthe . .
S kitted fabric of s nvention BEST MODES FOR CARRYING OUT THE °

1 nNYENTION The compasite yarm which is.comprised, m%g&iﬁ%d Jfabrc .

of this invention is constituted of two or more k-_n6s of tfalse-twist

a1 <Limped yams,which.are different from eachs etherwith respectto.a ore .
manufacture condition or fineness. A

It is 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.

In accordance with a second aspect of the invention,

there is provided a sports clothing comprising using the

foregoing knitted fabric.

BRIEEF DESCRIPTION OF THE DRAWING
Fig. 1 1s an explanatory view t¢ 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 FOR CARRYING CUT THE INVENTION

The composite yarn which is comprised in the knitted
fabric of this invention is constituted of two or more kinds
of falise-twist crimped varns which are different from each
other with respect to a manufacture condition or fineness. A

R



- 4 false-twist crimped yarn includes a so-called one-heater false-twist
crimped yarn obtained by setting false twisting 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

fadrirapedryam having-Sdlirgetion torgqueanssa falsestwistigrivapeshyarfeater
having Z-direction torque depending upon the direction of twisting. In this

faihwention] these: falsedwist crimpethyaras dap bestisadidn particulatyitds ing
preferred to constitute a composite yarn by a false-twist crimped yarn

irhavingS-ditéctim torque areha falsedwist crimped yaeaihavingond-heater
Z-direction torque because a low-torque composite yarn is obtained. The

LadsifipositeSyarh CHRNSE! forekamplevimanbfdcireddyatie foflowsgpced by
method. That is, a one-heater false-twist crimped yarn may be obtained

U RAStinG STt BY & bisTRG ) A5artas vid Adirst Femsaha adfcat zone

vamtcr’,ie tment Qeatqﬂr ,havingtla, settin%temperature of from 90 to 220 C (more
Srefsrably" fof 1100 to190°CY : Afid FFHRSirela4 Secohddatét includes

false-twist crimped yarn may_be obtained by further introducing them into
. a§ asls'eizegoenjp ééc’t%r%r%em%%?t%%]fﬁegﬁﬁglfh%n?ind&%lg%ﬁ’%ta?@.rﬁus@tr&%ﬁ a

r=PU0 AL IS [alse dising pragessing iy Preferably. /o dhe 1ange o fom 08
to 1.5; and with respect 1o the count

upon the direction of twisting. In this invention, these
false~twist crimped varns can be used. 1In particular, it is
preferred to constitute a composite yarn by a false-twist
crimped varn having S-direction torque and a false-twist
crimped yarn having Z-direction torgue because a low-torque
composite varn is obtained.

The composite yarn éan.be, for example, manufactured by
the following method. That 1s, a one-heater false-twist
crimped yarn 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 200 £to 190 °C); and 1if desired, a second~heater false-twist
crimped yarn may be obtained by further introducing them into
g 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, o in an expression: [count of twists (T/m) ]



of false twists, a in an expression: [count of twists (T/m)] (32500/(Dtex)1/2)
x a is preferable from 0.5 to 1.5, and 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 wwistingappatatus may also be empteyete The dorquewhishthe, and
false-twist crimped yarn has can be chosen in either the 5-direction or the

usziredtibhdepErelifg tp8ntthé directibis oEwiBleg. Next akefsregaingtal
_.composite yarn is obtained by doubling the two or more kinds of

L Iprefimist oimpetityaras it i préferabletRatinte ddies areimparttd tesed,
such a composite yarn by interlace processing. In order that soft touch or

& Stratchbifity Ty hot B fmpaifedte hiiribet b AREAZEES RS VAthitable

. the rangghof from 30 to 90 nodes/m. When the subg'tect numbper of
b Bt ae 1S Tal Deb N 60 DotibaTS thertmay) bers pos ey thatsaiEss

uch ar_stretchability _is.impaired. Conversely, when the subject number
ang ?n%%%cé?%ses%gﬁlgrﬁh% 30 hodesim: the r%%ﬁ PR Sgéosgﬁﬁt?/c%hat The
= oundling properties ,q;fg*ﬂ%g@@yppsﬁttea@&@nge@Sggﬁewa@dcm%@t 19 sen
properties are impaired. The interlace treatment (interlace processing)

inMaytheea theadment using-usyaldnterlage pozzles dtisjmpitant hatdhe,or,
thus-obtained composite yarn

the directicn of twisting. Next, the foregoing compeosite yarn
is obtained by doubling the two or more kinds of false-twist
crimped varns.

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 number of
interlaces falls within the range of from 30 to 90 nodes/m.
When the subject number of interlaces is larger than 90 nodes/m,
there may be a possibility that soft touch or stretchability
is dmpaired. Conversely, when the subject number of
interlaces 1s smaller than 30 nodes/m, there may be a
possibility that bundling properties of the composite yvarn is
insufficient and that knitting properties are impaired. The
interlace treatment (interlace processing) may be a treatment
using usual interlace nozzles.

€ is Important that the thus-obtained composite yarn

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



has a torque of not more than 30 T/m (preferably not more than -6 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
1 hob/torquen© Fiapds thé mosp pesferadte. ¥n orderitoadtain soch/m)) . By

non-torque, in doubling a false-twist crimped yarn having S-direction
CaBRjub EHela false-twistcrimapetiayarh havikig B directiondbraee, livis- corque

suitable to use two kinds of false-twist crimped yarns having the same
CoBRfie S@eptthat te (gt Yirectivhdd Hifterarsts irf thencompositelyasmi,ned

it is preferable that a percentage of crimp is 2 % or more (more preferably
wjf%hcﬁ 16 1038 35)- WiheF AhE sibiEttpeftiefitags ot eriffPislddy/than Bt~ is
there may b ossibility that sufficient soft touch and stretchability are
pre% %B?a%r%égd% ﬁ ‘JE‘) e ?g%psglfeqy%nf‘ﬁ is Y&fetablé Hat T siRgRS yarne and

no

' | than 4.dt referably f 0.00002 to 2.0 dtex, and
wdessie i e & eyt fom 002 029 doond,

especially preferably from IS SUi
swingleyarm dingpess:is small ;asfar.as possible, and a composite yam
having a single yarn fiber size of hot more than J1,OLO A which is called 9
5-a%ia- ¢ hanefiber -mayalsohe %e@a\ﬁ@@ﬂé{}%%b@%&?&ﬂ%@ Yal-r having
Z-direction torgue, it is suitable to use two kinds of
false-twist crimped varns having the same torque except that
the torgue direction is different.

In the composite yarn, it is preferable that a percentage
of crimp i3 2 % or more (more preferably from 10 £o 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
yarn finenegs is not mere than 4 dtex (preferably from 0.00002
To 2.0 dtex, and especially preferably from 0.1 £0 2.0 dtex).
It 1s suitable that the subject single yarn fineness is small
as far as possible, and a composite varn having a single varn
fiber size of not more than 1,000 nm which is called as a
"nanofiber” may also be used. When the subject single yarn

fineness is larger than 4 dtex, there may be a possibility that

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



fineness is 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
Tiprsessectional shaperst #id sirgie Yafn ot the Comipositesyararoaydde aron
usual round cross-section or may be a modified cross-section other than
3 3 oo’ crissisectioh. 2 ESarnpley of Suth ® rfotifledicdrssisektivhdneiudee
a triangle, a square, a cross shape, a flat shape, a flat shape with a
oL narrb Par an'H tise, EHER W tpe!/ By efrploying $GEH & mbdifiearde of
.. Cross-sectional shape, it is possible to impart water absorbability to the
LrRAitRd f58ri8°ﬁ8 pgﬁf{?c]ﬂ arl?gﬁ “&hpidying-a A%t modified crds-sectional
shape,with a narrow part shown in Fig. 1, it is_possible to.impart not oply,
Water% %%sgr%%l%ﬁitysﬁﬁacels%%%\%lIf %%%Plle%# S(#%xneesg 0" %leekn}[ti—jerdfl fé}ﬁnric?he

cothat gceasion nigge g{gfegae@d‘g%m gggiaa@pggg-gfe%q@gﬁso% %%ybybe

knitted fabric that a e of flathess of the cross-section represente

a adatioBlG1 of adength B of the, figt.cross-sectional shapeina o scction.

longitudinal center line direction to a maximum width Cl in a direction

Exifersested withithis lopgitudinal eentes line diregtion gt rightangles; falls
within the range of from 2 to 6 (more preferably from
a sguare, a cross shape, a £lat shape, a flat shape with a narrow
part, an H type, and a W fype. By enploying such a modified
crosgs-sectional shape, 1t 1s possible to impart water
absorbability to the knitted fabric. In particular, by
employing a £flat modified cross-sectional shape with a narrow
part shown in Fig. 1, it is possible to inmpart not only water
absorbability but especially excellent softness to the knitted
fabric. On that cccasion, it ispreferable from the standpoint
cf softness of the knitted fabric that a degree of flatness
of the cross-section represented by a ratio B/Cl of a length
B of the flat cress-sectional shape in a longitudinal center
line direction to a maximum width C1 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 i1s preferable from the standpcint of water

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

maximum value C1 of the width to 2 minimum value C2 thereof



3.1t0 5.0). It is preferable from the standpoint of water absorbability of
the knitted fabric that a ratio CI/C2 of the 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
fafidersvidyiamfibbes, Fayorefibérs, zestdte fibefs; ahdWSesiese nangderably
fibers such as cotton, wool, and silk and composites thereof are useful.
fr E@péciéll)ﬁ,%o]rye%fer fibers are preferable. As such a polyester,
polyesters comprising, terephthalic acid as a major acid component and at

least ORE MehfHer Gafected fofT AlkyieRe ghtBISREVAG ffom LB LS not
carbon. atoms,.namely ethylene glycol, trimethylene glycol, , .
P ATy ehe g EbT SUntaHBtRIEN BiyCHl, ahH°Fexameyicre SiR6ES
jor glycol component are _preferable. Of these, a polyester, :
“@g’rﬁpﬁ%%ge %t 'yleﬁ%%%lco Jétbseé rs'dajoé?%ﬁ%:%fcceom?ﬁo%eeﬁ (po¥ ecgh)}?eer%ld@s’

naterephthalate).ar a.pelyester comprising trimethyl nsei%'}\écghaf BMAIOL: o5
Yy

glycol component (polytrimethylene terephthalate) is especia

cnpreferable. At desitads,such a palyester,may ponlfﬁlﬁ gamallamoyit s 5re

(usually not more than 30 % by mole) of a copolymerization component.
profdhaboecasion.examples of & bifunclional, polyesters comprising
terephthalic acid as a major acid component and at least one
nember selected fromalkylene glycols having from 2 £o 6 carbon
atoms, namely ethylene glycol, trimethylene glycol,
tetramethylene glycol, pentamethylene glycol, and
hexamethylene glyccl, as a major glycol 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
compenent {polytrimethylene terephthalate) is 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
carbexylic acid 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-



carboxylic acid 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- - 9 ethanedicarboxylic acid, (3-hydroxyethoxybenzoic acid,
p-hydroxybenzoic acid, 5-sodiumsulfoisophthalic acid, adipic acid,
etbelyecic agidpand 1i4-cyclohexanedifariostylic:yeitl h Examples ofa dialcid,
compound other than the foregoing glycols include aliphatic, alicyclic or
P~ BT E RSP RRdS and FRNOXGERyent G oIS ddFaacid, adipic
cyclohexane-|,4-dimethanol, neopentyl glflcol, bisphenol A, and bisphenol
BCEIThEFoyEster ftfaybe GiesyntHesi2Ealby &% Ansittafe hrstied roracid.
example, when the case of polyethylene tere- phthalate is explained, the
Ex5g E%‘?/Iéjn% ?er%?b(ﬁ aisten r%gé%ec}ﬁ%s Jf’néiﬁﬁf%c &d by iraPdEged yeols

I ian for. performing ester. exchange reaction of a lawer alkyl ester of
e Sithalc B Sih 2 tihethyl terspRtoite Andetfylend ghoadrar 2nd

pofBpstion offerephthalic.acid and gthylene axide 19 form g dg!zyi:s!i%%t@ﬁa%{ol,

terephthalic acid and/or an oligomer thereof; and a second stage reaction

nefgphieating ge reactiop pradust of the first stages i vagyo te achieve

polycondensation reaction until a desired degree of polymerization is
attaingdeThe polyester may also be,a pelyester obtained through materiak-

recycling or chemical recycling, or a polyester obtained by using a
method. For example, when the case of polyethylene tere-
phthalate 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 glycol 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 reaction for heating the reaction product of the first
stage in vacuo to achieve polycondensation reaction until &
desired degree of polymerization is attained. The polyester
may also be a polyester cobtained through material recycling
or chemical recycling, or a polyester cbtained by using a
catalyst containing specified phosphorus compound and
titanium compound as described in JP-A-2004-27009%7 and
JP-A-2004-211268, Furthermore, the polyester may be a
biodegradable polyester such as polylactic acid and

stereccomplex polyvlactic acid.



catalyst containing specified phosphorus compound and titanium
compound as described in JP-A-2004-270097 and 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
weightoe mehe (prefBebheffor 0T fon 5.8:96:by weitiht). retative toktherbent
. weight of the polyester, ultraviolet ray shielding properties-are imparted to
10¢e Hnittet Fabric, ‘arfd SUch fslprefeabl@ S anpres iof Sabh ant tiadeletto
ray absorbent include benzoxazine based organic ultraviolet ray
> - fbsorbehty SoeiophéRond bised-Grghhie tikradistet ?ay Absorbedtsester,

ul %rézxpﬂtrciﬁque based ?grgearj;i . Ultraviolet ray absorbents, and salicylic acid
based organic” GifraVidiet §)} AFsIPBERE "0 fhiesé HeniBoie asey the

rganic ultraviolet ray absorbents are especially preferable. from the
kn&%t??ﬁﬁ%#}?%ﬁh% maa%ce?r?ﬁgt?}héys/ dre %ﬁ%ﬁ%@ﬁépos@é%ﬁ%g %p?#iﬁﬁCh an

ul%?gﬁiéﬁéHC?é&bg%ﬁ%%%EE%b%%%E%@é”%%%H%%Q%%ﬁ%yb*ﬁ%%b%yganic

those disclosed in JP-A-62-11744 are suitably enumerated. That is,

u1@xamplesdaclude 2-mathyl:3,lbenz- 0@zins40nenone  vased organic

2-butyl-3,l-benzoxazin-4-one, 2-phen- yl-3,1-benzoxazin-4-one,
ulZ2zethylenebist3;1-henzexa=2iRd-onelnrotriazole based organic

2,2'-tetramethylenebis(3,1-benzoxazin-4-one),
ultravioclet ray absorbents, and salicylic acid based organic
ultraviclet ray absorbents. Of these, benzoxazine based
organic ultraviclet 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 discleosed in JP-A-62-11744 are suitably
enumerated. That 1s, examples include 2-methyi-3,l-benz-
oxazlin-4-one, Z-butyl-3,1l-benzoxazin-~4-one, 2~phen-
y1l-3,1-benzoxazin-4-one, 2,2"-ethylenebis (3, l-benzoxa-
zin-4-~one), 2,2" ~tetramethylenebis (3, l-benzoxazin-4-one),
2,2"-p-phenylenebis (3, l-benzoxazin-4-one), 1,3, 5-tri-
(3, l-benzoxazin-4-on~2~yl)benzene, and 1,3,5-tri(3,l-benz-
oxazin-4-on-Z-yl)naphthalene.

When the polyester contains amatting agent (for example,

titanium dioxide) in a ratio of 0.2 % by weight or more

(preferaply from 0.3 to 2.0 & by weight) relative to the weight

_11_



2,2'-p-phenylenebis(3,1-benzoxazin-4-one), 1,3,5-tri- (3,

1-benzoxazin-4-on-2-yl) benzene, and 1, 3, 5-tri (3, 1-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 from 0.3 to 2.0 o byweight) relative to the weight 11 of the
ofppliestel \Gpagtenassas ApaRedite thecknittedifabricheanhd suthdsfabric,

preferable, If desired, the polyester may contain at least one member of a
angheSHGTe fofmitgeadeiit tfor example, an organic sulfonic acid metal salt)

a coloration-p,reventin%agent, a heat stabilizer, a flame retarder (for

example, Hiartifiony *HokioeY Fihedreseért Brightener’: 4 eaforing:e member
igment, an antistatic. agent (for example, a sulfonic acid metal salt), a
Ofﬁg I3 g; 2)%%)5

ygrosnc%ﬁfg hEid for axXanitie 8 p VAlTEmE gIyRBIP 47 Bhbatterari ©
n d.other jnarganic particles, The knitted fahric of this invention
° cc%ﬁ]p%ﬁggg the" fore 6ing' co%)égsrlf%tyla?ﬁ. Hére! ftis phsferafiiethat the "3t

jte.yarn.js c ined ] nt % by weight or maore, .
S%%E%%%breférab?y@ Eiﬁ%% %%@v%eig h(?)-| relglt%iég to ﬁ%&t\%r?cﬁé wé% R c])tflt]ﬁgny

+ rknittad; fabrics I orderde abtain Queh, a.dens iyoqfotp%]ﬁ? '%e_tdgr@?]r{c an

falls within the range of from 30 to 90 courses/2.54 cm and thé range o
arffam 0090 wales/2 Bd.craxWienthes sulfonic acid metal salt),

a hygroscopic acid (for example, a polyoxyalkylene glycol),
an antibacterial agent, and other inocrganic particles.

The knitted fabric of this invention comprises the
foregolng composite yarn. Here, it is preferable that the
composite yarn is contained in an amount of 70 % by weight or
mere (especially preferably 100 % by weight) relative to the
whole welght 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 scoft 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,



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
inkelade sheetingsplaintweavs Lritr stitch, ¢ 2 tintertocke stiteh, puthstitchna 1 £

tuck stitch, float stitch, half cardigan stitch, lace stitch, plated stitch,
CH5TLMTGS, Bnd L6he-sidetbcaitidetion. Examplésofthewarkrknittextuse and

include single denbigh stitch, single atlas stitch, double cord stitch, half
ONficGtstitch, ABBRPSHtbAand BEGTRUS St OF BfessaFdundrkhit fabriesure

Pl %fcgemally _preferable from the standpoint of stretchability. With

fespact 5 the hinfbel ot Yy ePs ‘o Sifgle Tayed oF mititiple fyersbr wérarole

mare |layers m employed. It is preferable that the knitted fabric has a
Cor%ultﬁ'éty%‘fg%“st%%%%re alvcllr%’ astﬁégﬁ ’sfr? GFRyRF tGRIE AT sy Tuard

= 3ka back layer (body side) an hal th forcgolng composite yams. .,

disposed on the surface 'Layer. By disposing the composiFeeyarnsg

pﬁ@pmxéer@%"eména&g%;tﬁéﬁw%ks ?lge ined. The knigted fabyic .

of this invention can be easily knitted by using oregoing comgésite

re}@f@@@dﬂ@iﬁ%@ wsuUahdenitting machine. So Ea:[rﬁfl@el%wgg %frthirﬁultiple
Invention Is
layers of two or more layers may be emploved. It is preferable
that the knitted fabric has a multilayered structure having
at least a surface layer (outside air side) and a back layer
(body side) and that the foregoing composite varn is disposed
on the surface layer. By disposing the composite yarn on the
surface layer, excellent snagging resistance is obtained.
The knitted fabric of this invention can be easlily
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
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



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 deodorant, an insect repellant, a luminous agent, a
retroreflective agent, and a minus ion generator may be additionally

PT appiiet ftfthelknitte dFaBrE BF ffs rvetifion cinta tsaalkway eere apithic to
respect to the water absorbing - 13 processing, it is preferred to subject
On?ﬁéf’%%ﬁeopﬂa%ﬁ%%l@ﬁe-fﬁtﬁ%roéeégmm%alhw%@anin%@%geﬁ%&bhas
f\s P | thxlene lycol djacrylate or derivatives thereof and a u

00 D T T (TS BN BIAS by BIRyIEn ByLoT coEF ot HyBRRToPRS. 2
' it the hydrophilizing agent ta the knitted . fabric in a final setting step.

P B R e RO ngTe®: at

ay298nt falls tveﬂtm@é*ggga@a% of fram,0,25 {0 9%%0 V%%%téaﬁ‘%t "elaive 19, o g

the weight of the knitted fabric.”In the knitted fabric invention, since

rathe foregoingdow=torque-cgrppositeyarn is disposed.the knijtted E%P{ikc the

surface is flat, loops per se of the knitted fabric are hardly caught, an
amexeelleptsnageing resistance is\abtained, W ispreferablethatthent ra11s

shagging resistance as tested for 15 hours by using a hacksaw according
withdiS L1e58dnGdMethad ds grade 3ty MOER ¢ by weight relative to
the welght of the knitted fabric.

In the knitted fabric of this invention, since the
foregoing low~torque composite yvarn is disposed, the knitted
fahric surface is fl%t, loops per se of the knitted fabric are
hardly caught, and excellent snagging resistance is obtained.
It is preferable that the snagging resistance as fested for
15 hours by using a hacksaw according to JIS L1058 D-3 Method
is grade 2 or more.

At the same time, the knitted fabric of this invention
presents soft touch and stretchability due to 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 stretchabilityin a lateral direction
as measured according fo JIS L1018 is 90 % or more.

In the case where a polyester fiber comprising an

ultraviolet ray absorbent-containing polyester is contained

_14._



At the same time, the knitted fabric of this invention presents soft touch
and stretchability due to the foregoing composite yarn. It is preferable that
the stretchability in a lateral direction as measured according to JIS
131018 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
N aEBErdifgtoF SIS (LR8BS F0f06 B moré TR Base Wherdaijdipsstépbric
fiber comprising an ultraviolet ray absorbent-containing polyester is :
PrEgfitaifed " 14 I e RittecPrabic-ofthfs idenBGiHAé knitfed faltie “hat

OCggessents ulggﬁlﬁleygg shlecldlr%% pro efgtles On that $cca5|on, wit

h,
resplec_?:]flfo suc gltr“a_wcﬁeetcrays iefthiig p%]p%_ﬁﬁe‘é,lﬁ & breférablath&tah ¢
pr%g'@g%tsraﬁ%hieéd#}gree t?a%laev%?g%cg% trﬁTtg%S r%ng%g;‘lf%gﬁlﬁ%%% Roding

A
00 rim is 90 % or more pre rom 95to e case

raWbere a polyester fiber, compiising.a matting -agent-containing polyester s

contained in the knitted fabric of this invention, the knitted fabric presents

or ORAgUENEssS: O, that oegasion it is,prefergblesthat a yisible light shielding
rate at a wavelength in the range of from 400 to 700 nm is 60 O ore more

(more prefesablyfeomeh-to 8Q) INedrthe spostsiclothipg of this inventien g
is one comprising using the foregoing knitted fabric. Since such sports

agelothinguses the: foregoingknittetdfabtinfitfisned in the knitted fabric
of this invention, the knitted fabric presents opaqueness. On
that occasicn, it is preferable that a visible light shielding
rate at a wavelength in the range of from 400 to 700 nm is 60 %
ore more (more preferably from 65 to 80 %) .

Next, the sports clothing of this invention is one
ceomprising using the foregoing knitted fabric. Since such
sports clothing 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 detall, but it should not be
construed that this invention 1s limited <thereto. The
respective measurement items in the Examples were measured in
the following methods.

(1) Torgue:

._15_



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
methédss FPEsrqUe L TH <Al samplel (cAhpel yam) of abbutiz0 datsrally
laterally tensioned, an initial load of 0.18 mN x nominal tex (2 mg/de) is
LengRgired centeriportion théfeot, and boltt eptdstheradiare thven patmg/de)
together. Although the yarn starts to rotate by residual torque, it is kept in

L8 hirdatéuptF HebinTtid 96 4d STatdeaie Thefaly Bbtanfifs thig&ayarare

thThe th%s- btainteg twisted yarn is measured for the count of twists per a
ﬁenhg%lof Cr tnder a load of 17.64 mN x nominal tex (0.2 g/de) by

using, a twist counter. The resulting count of twists (T/25 cm) is_multiplied
by foﬁﬁtg c%\lc%ﬁlglatg%ﬁe%%%ug %‘F/%).S(Z)C)Dérgr%ae“gf igr%%,er]faecsé::L é\%aiﬁtetr aced”’

1tYam jstakenbya lengih.of 1 m under g Joad af 8,82 mN x gominal tex ;;
(0.1 g/de), and after removing the load, the yarn is allowed to contract at

thEQUPEMPEEAUIE ¢ o rwisted yarn. The thus-obtained twisted
yvarn is measured for the count of twists per a length of 25
cm under a load of 17.64 mN x nominal ftex (0.2 g/de) by using
a twist counter. The rezulting count of twists (T/25 cm) is
multiplied by four to calculate the torgue (T/m).

{2) Degree of interlace:

An interlaced varn is taken by a length of 1 m under a
load of 8.82 mN x nominal 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) accerding to JIS L1058 D-3 Method.

(4) Percentage of crimp:

A Test thread i1s wound arocund 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 lecad of 6 ¢ is



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

around a sizing reel having a peripheral length of 1.125 m, thereby
aRepaing & hankhewing aidry finenesscetd, 333 dterxa Whenltherharilisy is

suspended by a suspending pin of a scale board, an initial load of 6 g is -
fups-ppliedHR Bliewer portioAtESiRofLANH lodd 6f 6001Kis frthmeasured.

applied, a length LO of the hank is measured. Immediately thereafter, the
I@Hﬁéﬁé&%@%&%ﬁ%@%nv&%é%@ Adnk 78" FercVEd PRratehank, and
thsusfpen]giq prin of the scale board and then dipped in boiling water for 30

MIRttEs, thereby réveatingerimys. THERERR BRErRAE tofling fiatep - e board

arireatment is.taken out fr%m boiling water and after removing the moisture

contained in the hank by absarbihg ofa fiter Paper’ s BirtiHetrat ro6m- &2V
rdsmperalyre Jguad howts, Hisaried hank o susnendedbya « -z tnent

suspending pin of a scale board; a loa g I1s applied’in a lower

1 pediop thareof, opepinyte, thereafter, alength L1a of the 1'1? S noisture

measured; the load is then removed from the hank; and one minute
cdhetenfies, ailengthe L2a pkthe hank ismeasyred, A pereentage qf crimp -« ¢

CP) of
agx—griedatroomtemperaturefor24hours. The alr-dried hank
is suspended by a suspending pin of a scale board; a load of
600 g 1is 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
LZza of the hank is measured. A percentage of crimp (CP) of
the test filament thread is calculated according to the

following expression.

CP{

o2

) = ((Lla - L2a)/L0} x 100

(3) Stretchability:

The stretchability (%) 1s 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
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the test filament thread is calculated according to the following

expression. CP(%) = ((Lla - 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
scofotf grades of Jespecibllyat 27 soff’,“seft'] “moderate!sand "bardithyl eptic

means of organoleptic evaluation by three panelists. (8) Ultraviolet ray
evghididngrrateyThé tiraviotetaay shielding rate at a wavelength in the

range of from 280 to 400 nm is calculated by using a spectro- photometer
(8N/|P8§fc¥@%8%@r5cﬁﬁéfd By ShiraBigu Caksoration. (9) Visible light

shielding rate: The visible light shielding rate at a wavelength in the range

of from #0030 760 AfME talctiaed %%Jgéjét%fsti‘f@t%ecﬁér&%té@ﬁ%lcﬁngth in

opaguenes usi spectrophotometer MP-3100, manufactured by
t m%%&%u%o% ety (07 EBMER of rvatting HyeRE Pie cortent s tro-

pﬂyggﬁgw%¥mM§§§§%HEH%%%% ég@gggd by Shimadzu Corporation.
(2} Visible light shielding rate:

The visible light shielding rate at a wavelength in the
range of from 400 to 700 nm is calculated as a substitute
characteristic of opaqueness by using a spectrophotometer
MP-310C, manufactured by Shimadzu Corporation.

(3) Content of matting agent:

The content of matting agent is calculated according to
the following expression.

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

agent {(gr)] x 100

[Example 1]

Usual polyethylene terephthalate (conten£ of matting
agent: 0.3 % by welght) 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 dtex/72 £11 (cross-sectional shape of

single yarn fiber: round cross-section).
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the following expression. [Content of matting agent (0)] _ [Mass of matting
agent to be added (gr)]/[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
withoudtsselingStretohedethiereby obtaining a seiistrétetieth palyestesnecus
thread of 145 dtex/72 fil (cross-sectional shape of single yarn fiber: round
stergsssettiond 2 58 Nk sthe- pélyester areadvas subjecteddondition at
simultaneous stretch and false-twist crimp processing under a condition
2 St Strdtcifatio 6f 1 6%ifes the EBEnt oFFdlise fwistsot 27800 TR 2, 500
(S-direction), a heater temperature of 180 C and a yarn speed of 350
T/Hinhit: ASE The Suibject pofRiser thrsapwaS sibjeefed i SimuiReausa
Sp%tre&ch gnggglsg-fwisz'{ crimp processing under a condition at a stretch
ratio of 1. imes, thé'count of false twists of 2, 500 T/m (Z-direction) , a

heatey, temperafyre Qﬁéﬁg & afp‘sg A Speed of 330 m/min, Next, these ,

false-twist crimped yarn-having'S-dfrection torqué and Tarse twist crimped

siﬁgﬁﬁi{%}g@@eeﬁows were doubled.and syblegted fo i inferlace.
a condition at a stretch ratic of 1.6 times, the count of false
twists of 2,500 T/m (Z-directicn), a heater temperature of 180
°C and a vyarn speed of 350 m/min.

Next, these false-twist crimped varn having S~direction
torque and false-twist crimped varn having Z-direction torque
were doubled and subjected to alr interlace treatment, thereby
obtaining a composite yarn (167 dtex/144 fil, percentage of
crimp: 12 %, torgue: 0 T/m). On that occasion, the air
interlace treatment was interlace processing using interlace
nozzies, 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 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. With

respect to the water absorbing processing, a hydrophilizing



obtaining a composite yarn (167 dtex/144 fil, percentage of crimp: 12 o,
torque: 0 T/m). On that occasion, the air 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

ag@@s fornieelbieGsingehe subject eompbsite farfrarndrasing ae28G singlecol
circular knitting machine. Then, the subject knitted fabric was subjected to

CORSUAFHYBING iSRRG PToEESSIRG ahd StokRateF aBs6/IMY processinganaint
final setting step. With respect to the water absorbing processing, a

o Iyarophitizny® = 49° adertt (pdiGethyletie terephthalatelfolyathyleie Girsol < -
copoly, er)C as_de}g)osited n, the knitted fabric in an amount of 0.30 %
byweight rélative 16 tha Weight'of the khitted fatti& Fhé s distdired it of

1 B%Eféz%ﬁabng?ag ozaup:aS%% .'%Ult OE: H%35 gﬂmZ 43 courses/2.54 cm, 41

.54 cm, shagging 'resistance bf gradédﬁ%g%radeb , 1atetal snagging

restretchahility of 85% a recovery fagtor of Sif;?%@[ﬁg’ni{i%&”raiaés%ﬂity of

direction of 95 % and "soft" touch and was exce in soﬁﬁouc

s ssiretchability and snagging registance, Also; the subject knitted fabric had |
a visible light shielding rate at a wavelength in the range of from 400 to

o763 nm of 68 %andiwas fxeellentdn PRaJUBNESS1ent in soft touch,
stretchability and snagging resistance. BAlsc, 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 opagueness.

Alsc, 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 f£il,
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/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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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 yarn

(167 dtex/144 fit, percentage of crimp: 8 %, torque: 10 T/m) was obtained

bcy changing only the count of false twists of Z-direction false-twist to
8015800 TRACOrerS Were the safmesisihabdhiple Thethad-ebtainddrection
knitted fabric had a basis weight of 140 g/m2, 50 courses/2.54 cm, 45
wales/2.54'tm, Shadging Yesistaiice of grade Sl gikle 4atepf = touch,
< tstrg:tc ability of -20 80 %, a r,ecove%/ factor of stretchability in a lateral

ditectidn of 92 ¥ Gnd "SBRSHUEH ahdas-éxtefient in soft touch,

stretchability and snagging resistance. [Example 3; Usual polyethylene

terephthalate (content of matting agent: 0.3 % by weight) was melt spun

at 280[ ggé% laeu%i.ﬁal spinning apparatus, withdrawn at a rate of 2, 800

m/min and wound up without being stretched, thereby obtaining a

semi-sizefehed jaojyesien tirgad of 20 diex/48 fl (crossssedtionalshape of,

single yarn fiber: round cross-section). Next, the polyester thread was
agekhjectediosimyltgaeaus. stigich gnd falsestwist crimp processing under, . |

a condition at a stretch ratio of 1. 6 times, the count of false twists of 2,
spa@hing apparatus, withdrawn at a rate of 2,800 m/min and wound

]

O

up without being stretched, thereby obtaining a semi-stretched
polyvester 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 varn
speed of 350 m/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 varn having S-direction
torque and false-twist crimped yarn having Z-direction torgue
were doubled and subjected to alr interlace treatment, thereby

obtaining a composite yarn (110 dtex/96 fil, percentage of



T/m (S-direction) , a heater temperature of 180 C and a yarn speed of

350 m/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
CIidfiin. Néxt, s FakselwistierimpBl §afi haliHees-dieetibh cries andas

false-twist crimped yarn having Z-direction torque were doubled and
CadihiEctedth &Y iHerRge tedtment thErdty Bbtaiffty & Comp6siteaih Per

eldk10 dtex/96 fil, percen agde;Fof - 21 crimp: 7 %, torque: O T/m). The air
interlate Heatmantwas carried ot By s intefiate NbzAes, andseier @

interlaces per_meter were imparted at erfeed rate of 1.0 % under a
prpresﬁj%?ze%?ai?bge sruéﬁ(::-S %#6% I?AgadE‘B%gf%lﬁnz SN}é( t, écr%u}nd knitted

fabricyel grone-sidefh gonnaction, texiewas foimeg by sing, the sudleet o,

composite yarn as a front-sided thread while using a false-twist crimpe

£ eYARA86diextiZ il ercentage, of erimp:13 Y. d0rque: 40:T/m) VArT as a

comprising polyethylene terephthalate (content of matting agent:’0.3 % by
f reveight)iasea hackesidedithread and &ising 128G rdouble circylac knitting (s¢

machine. Then, the subject knitted fabric was subjected to usual dyeing
dtfinighing priacessing antttoywaterabsethipg progessingdnasfiral satting: /m)

step in the

comprising 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-obtalned knitted fabric had a basis weight of
175 g/m*, 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 as in Example 1 were followed, except
that in Example 1, & 2,2"-p-phenvlenebis (3, l1-benz-

oxazin-4d-cne) organic based ultraviolet ray abscorbent was
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same manner as in Example 1. The thus-obtained knitted fabric had a
basis weight of 175 g/m2, 43 courses/2.54 cm, 32 wales/2.54 cm,
shagging 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.
COTEEarRSIe APTHE SHffe proeBEuFes &I Erdmpre Fvers followad, except? ¢
that in Example 1, a 2,2'-p-phenylenebis£3,1-benz- oxazin-4-one) org}?nic
b%%é%%ﬁé%ﬁﬁ&%@ dbisbitiefittnas & 92 Bontafeihtlyetiydtethalate,
terephthalate in an amaunt of 1.0 % by weight relative to the weight of
TR o RSIBAE te7aphHATaE? “Fiid BRI KAEEFTALAL RacHaY uRFMioIBE o
hielding  rate at.a wavelength in the range of from 280 to 400 nm of =~ _
ra%aiyé;t a%av V%ége\%gﬁ%nﬁ% u rggvfo?&gr%yos%igﬁ%ng %égapétﬁiegsg O[%r%ﬁleg 4%
] The s I urs [ mple.1 were followed, except that in.
an%xgrgn%pleé %ﬁ%%%grggs-ggcﬁ%n%%%%g% threaéfngs@?ély%%% 1ﬁb%r Vas srties.
changed to a flat cross-sectional shape as il- lustrated in Fig. 1 in which
three narrow parts per one side were provided, a degree of flatness B/CI
of the;gresssestion was 3.2, and a ratio Cl/C2 was 1.2. The obtained
knitted fabric had "especially soft" touch.
The same procedures as in Example 1 were followed, except

that in Example 1, the cross-sectional shape of the single varn
fiber was changed to a flat cross-sectional shape as il-
lustrated in Fig. 1 in which three narrow pafts per one side
were provided, a dsgree of flatness B/CLl of the cross-section
was 3.2, and a ratio C1l/C2 was 1.2.

The cbtained knitted fabric had “especially soft” touch.
Alsc, 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 varn
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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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 Varn 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 ass6iabily© (ELarmple 73 L28ETREBAME procedimés asddl, except
Example 1 were followed, except that in Example 1, usual

ChpolytitethyRIAE t8reghthafiias (coreht SThaRIRG gdhe: 0 veBthalate
weight) was used in place of the usual polyethylene terephthalate

C%&b%?@m SimTafting- BgeRE B8 % by Waight) “EheedBthifed Knifed fabriclace
h "espeC| lly saoft" t Comparatjve Example 1] A round knitted
Offagbldhc of a 52 ét?r? teg(gl%e?/vas fo ﬁ%}ahﬁ} ﬁ@lﬁ e fé%?@ﬁﬁ%?cﬁr%d@@ttmg

G¥arn, (1@73dtexll4 fil age of crimp: 14 %, torque: 45 T/m)
comprlsmg po y en% rlephthalate and using a 28G single circular

kn.m%@@mgq_nmmntbewfgmwgem% Sraicasesi

dyeing finishing processing and to water absor processing in a fina
setting step in the same manner as in Example 1.

iComparative Example 1]

A round knitted fabric of a sheeting texture was formed
by using a false-twist crimped varn (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 same manner
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 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 cne-sided connection texture

was formed by using a false-twist crimped varn (110 dtex/96
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The thus-obtained knitted fabric had a basis weight of 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
L1 textiter aseffied by siied falde-fvisterifiped yam (A0 dtewoBrigsing
fil, percentage of crimp: 10 %, torque: 35 T/m) comprising polyethylene

PO fefephthafits &8 aFrohtistdeithraadwiiRndsitg: e RGAE dinpedis ing

i (56 dtex/72 fil,. tage of crimp: 13 %, forque; 40 T/m)
= E6mprsing poly HAyIBRE terbbhihalats ad SbHckcsided thrE&T HAE 1aHG ©F

a 28G double, circular knitting maching. Then, the subject knitted fak ric,E
“*Was 'subjgegcted to u%agﬁélfeing mishﬁ/gmﬁrocgggllﬁé %a%](!ﬁg Wﬁ(@?ye ‘l‘)hy“ene

t « 20S9rbing, processing in aacfip-gg %8%&99%%%% érat%%%gfagm%f;gf{z alig ouble

Example 1. The thus-obtained knitted fabric had a basis w 0

ci 962,42 courses/2 54.cm.q4l.wales/2.54 ¢m.saagdingresistance;of v,

grade 2, lateral stretchability of 55 %, a recovery factor of stretchability in

wa 8 aterakdirection ofs 88 Vgad rspfit’ toush and wasdaferion in snagdingate
resistance. INDUSTRIAL APPLICABILITY A knitted fabric having

abexeellent SnaggigrasiStaNce final setting step in the same manner
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 CH, Shagging
resistance of grade 2, lateral stretchability of 55 %, a

recovery factor of stretchability in & lateral direction of

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

INDUSTRIAL APPLICABILITY

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

and these have high practical usefulness.
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without impairing soft touch and stretchability and sports 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. 8- &nitted fabric according to claim 1,
wherein the composite yarn is constituted of a false-twist crimped yarn
having S-direction torque and a false-twist crimped yarn having

Z dlreggtl n t(t)rc!%u(? 3..The knitted fabric according to claim 1, wherein the
comp05| SYam S anhteacE ProcessRy ifterHERa Sart 1=Fhe Wk 1

ic.according lai wherein the. tor ue of the com site
aguegg %ﬁﬁg % %rlc aé%ordlng ?g QQ gedqo% Two

non torque e knltted c:falm i W ereln a

orPelcentags of crg@p@g1@%06@999%%%%@&&? %f 6 Br.Le knitted

fabric according to claim 1, wherein a single y neness IS hot more

o fthan4 diex. 7+ ¥ hg knitted fabric according to claim 1, wherein the
composite yarn comprises a polyester fiber. 8. The knitted fabric

2 .according tarclaine 4, wherein-0.1-by weight or mereof aniultrawialet fay «he
absorbent is contained

composite yarn is constituted of a false-twist crimped yarn

naving S-direction torgue and a false~twist crimped varn

having Z-direction torgue.

3. The knitted fabric according to claim 1, wherein the

composite yarn 1s an interlace-processed interlaced varn.

4, The knitted fabric according to claim 1, wherein the

torque of the composite yarn is non-torque.

5, The knitted fabric according te claim 1, wherein a

percentage of crimp of the compesite varn is 2 % or more.

6. The knitted fabric according to claim 1, wherein a single

varn Lineness is not more than 4 dtex.

7. The knitted fabric according to claim 1, wherein the

composite varn comprises a polvester fiber.

8. The knitted fabric according to claim 7, wherein 0.1 %

by weight or more of an ultraviolet ray absorbent is contained

in the polyester fibsr,.

S, The knitted fabric according to claim 1, wherein a

cross-sectiocnal shape of a single yvarn fiber of the false-twist
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in the polyester fiber. 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.
CrilpPEte Kaitted fabric accbrfirrtocelaiss 7 swhéreim 0¥ e hyhleightor ound

more of a matting agent is contained in the polyester fiber. 12. The knitted
Crabfic BRE6FdMY to claim 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
Lnitted FabricHicebfding 88 Eiaim ACwhERR A stithcdensgity FallsWikin ke an

range of from 30 to 90 courses/2.54 cm and the range of from 30 to 90
SLCAREAPST ot 1, T TrE A acEbrding T ElaFAA Rutidtefther a0

itted fabric has ltilayered structure having at least a surface layer
% A q; 8] % 13 §% %

°*and 2 ba yer, an thnemcompositec’ygrﬁ i§di posed on the surface

e o N L R
by ClAm IWhereing o of 2 matting agent is contained in the
polyester fiber.

12. The knitted fabric according to claim 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 fabric according to clain l, wherein a stitch
density falls within the range of from 30 tc 90 courses/2.54
cm and the range of from 30 to 90 wales/2.54 cm.

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

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 to claim 1, wherein a

recovery factor of stretchability in a lateral direction as
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stretchability in a lateral direction as measured according 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
neg hagkshve Gebrding 16 319 L8058 D13 Methdd isigrader®oemore. 19.

Sports clothing comprising using the knitted fabric according to any one
180fdaﬁ%§1ﬁ¥i§t fabric according to c¢laim 1, wherein a

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

according to any one of claims 1 to 18,
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