DESCRI PTI ON  HI G+ STRENGTH SPANI ZED YARN AND METHCD
FOR PRODUCI NG THE SAME TECHNI CAL FI ELD The present

i nvention.relates to a spanized yarn and-a nmnethod for
produci ng the sane.. More specifically, it relates to
such a spani zed yarn that has a high strength

mai ntenance rate of a base yarn and suffers |ess
fluctuation in strength, and such a nethod that is

capabl e of- produci ng the spani zed yarn stably.
BACKGROUND ART A high-?@ﬁgﬁé?ﬁlpﬂber represented by a
para-type wholly aronmatic polyamde fiber is applied

. to a spun yarn for a protective clothing material in
the field of clothing materials owing to the high

HHeht S TRig S 9 EANZAE Dt AR AP MERBLSI PR FEODICINEeTHE SAME,
However, a spun yarn using the conventiona
hi gh-strength fiber such problens that it suffers
consi derabl e decrease in strength of the processed

- TBHNI G, Kligared to the base yarn before processing
(i.e., lowin strength nmaintenance rate), and causes
a | amype amesenhtofinventiacerdlads speei kpanti@ed $pUA and a
yarn. Accordingly, it is difficult to apply to such a
‘meuicRDsert et A €lwk e 8a/PUN WEFd splechavicBd19,highrelates

strength and causing a | ess anmount of surface fluff.
to such a spanized yarn that has a high strength maintenance
rate ofla base yarn and suffers less fluctuation in strength,

and such a method that is capable of producing the spanized

yvarn stably.

BACKGROUND ART

A hig.h—strenlg_t_h fliber re?resented by a para~typé wholE.:y
aromatic pquamiderfiber is applied to a spun vyarn  for é
' protegtive clothing -material in the field Qf‘ clothihg
materials owing to the high heat resistance and the high
incision resisﬁance. However, a spun yarn using fhe
'conventionalhigh—strengthfibersuchproblemsthat:ﬁ:éuffers
considerable decrease in strength of the processed_yarﬁ aé
coﬁpared to the base yarn before processing (i.e., low in
strength maintenaﬁce rate), and causes a large amount of
surface fluff specific fo a spun yarn. Accordingly, it is -

difficult.to;apply to such a purpose that requires a spun yarn



The.strength of a spun yarn is generally in proportion
to the strength of the single yarn (base yarn)
constituting the spun yarn and the average yarn
| ength of the single yarn.- It is preferred that the
strength mai ntenance rate is i nproved by increasing
‘the average yarn length of the constitutional single
yarn since there is alimtation in inproving the
strength of the base yarn, but the single yarn |l ength
NIniRped NGy SitEsdl Speh CpaeAnPs ageRap apRguaboc msefface
| ess, and the strength naintenance rate of a spun -
akh- constituted by such a short fiber is 50%or |ess
at nost. However, the use of a single yarn (short
fi berJhehsrinegotd béngtsplmrngem tisagenheadbyven proportion
encounters not only difficulty in production of a
- tepire yErmgndilt ol $hesedhgdepyebhembat yahe) somptietuting
prol ongation in single yarn | ength brings about -
tist isffunegarapecd file boea aljeghashrengith fdbehet 9inake varn.
uniform orientation difficult, and thus the strength
Itraisnd enpaceed ahet tise Isaiheigtdens easedantd rdet stinproved
solve the problem JP-B-1-16932 proposes a thread
byt Kalcden diinke tdeWaQkk¥ gar QaRhi CoR@LY a8F dens MBh Y@ Tt ional
that is applied with conjugation property and is
sifiedyHin as{hBEr thBaki NG ah VR 89e: ShNghe 1Y@ Rdving the
- length of from130 to 600 nm which is obtained by _
stir@3JtH0oF CABLLAYOUS: LA 8att ItHeO s8n8hQr barhi PEAgth in the
However, according to investigations nmade by the 2

conventional spun yarn is generally 100 mm or less, and the
strength maintenance rate of a spun yarn constituted by such
a short fiber is 50% or less at most.

However, the use of.é single yarn (shorf fiber) having
la length larger than.the above encounters not onlyudifficulty
in production of a spun yarn; but also such a problem that the
simple prolongation in single yvarn leﬁgth brings about
stiffness specific to é high—strength fiber.to make uniform
ofientation difficult,lénd thus the strengthlnaintenénce rate
is rather decreééed.

In order to solve thé problem, JP-B-1-16932 proposes a
 thread that is like axﬂnolly aromatic:polyamide spun yarn that
. is applied with conjugation property and is formed of a fiber
having an average single yarn 1engfh of from 130 to 600 mamn,
.”-which.is_obtained by teariﬁg‘a continuous thread into a short

fiber. quever} according to investigations made by the



present inventors, upon producing a thread that is
like a spun vyarn of, for exanple, a poly-p-phenyl ene
t erepht hal am de fiber wunder the conditions described
in the publication, it has been found that such a
probl em ari ses that the strength maintenance rate and
the amount of surface fluff are liable to fluctuate.
That is, in the case where a pol y-p-phenyl ene
terephthalan1de fiber is used as the wholly aromatic _

PE%?%@%n%ﬂ?ﬁﬁqﬁﬁs VRN iR 4 o Ast es b adx pardd® & spun
upon spani zing due to static charge forned by

y&¥n effi, ofe e xenelsi mypelyapnshendl eaedey cphithalendge biber
aroller to make uniform spanizing difficult. As a

un@sglthe cohditfoms yhtsicorikien sihridleepyhi hcbhehghh ditshas been
I ncreased to decrease the strength nmai ntenance rate,

fandd thas swveh & houghem aviigles sheaengich stirbegthsnametknance
such probl ens occur that the spanized yarn is

. ratecreas etdel amStnert Burtfheef Fuet flaidconiaplst tenfivciwate.
i ncreased, and the anount of surface fluff is

Tred g Aisf, i @ﬁnﬂhe/ calsBCyEased pdhe-prphkall ofie dosrasthd Thnide
strength maintenance rate can be inproved by

fi0eF €3s1BEdt A e LRBe 1§ ABbRaYBE bd18REiMe Bl berl tths tow
necessary therefor to increase the spani zing Iength

1 G 5 @%&%@ﬁyaQQFEnéH@huﬁbﬁwéﬂgﬁyﬁﬂﬂgaﬁu%hﬁotQMét§c charge

further |iable o expand between rollers to make the

e srCh! 'b'ya?E:_eLcﬁ:‘EthV\bﬁtthé‘r lH?%et %r&%eghagcé@éé@tm:mnce

t he spani zi ng rol and he spani zi ng process
OIFQ% @t%tﬂgl(e\;{ xﬁ‘ﬂffdﬁﬁj g%ﬂuz‘f‘ﬁ r@l\/ff‘JQCLPft‘?n As a result
descrl 'S e current sit atlon

the fluctuation J_n single yarn length is 1ncreased to decrease
the strength maintenance rate, and_thus even though a high
strength fiber is uéed, such problems occur that the spanized
.yarn is decréased'in strength, the fiuctuation in strength is
ihcreased,.andithe amount of surface fluff is significantly
increased. |

The problem bf decrease in strerigth maintenance rate can
. be improved by increasing the'average single yarn length, Eut
it is necessary fherefor to ihcrease the spanizing length,
Whichbringsaboutsuchaaproblemthattheixnaisfurtherliable
"to expand between rollers té make the yarn liable to twist
“around the feeding roller and the spanizing roller, and thus
the spanizing process cannot_be stably carried out.

As having been described, it.is the current situation

that there have not been proposed such a high strength spanized -



t hat -t here have not been proposed such a high strength
spani zed 3 yarn having high quality and a nethod for .
_.producing the sane that is produced with a fiber
l'iable to cause static charge due to friction of
'singl e yarns,- such as a. pol y-p-phenyl ene
terepht hal am de fiber, to have a | arge average single
yarn length with a small fluctuation in single yarn
~length. DI SCLOSURE OF THE | NVENTI ON An obj ect of the
- YRR ERYIgH ind 9ho axield & vt ped pt dsttdas fagsperduedndi the same
the conventional art to provide such a high strength
thpan s ar gdrgechavitdy shifglhequalpbyeahd aaneehotatbe charge
stably produci ng the spani zed yarn that has a high _
dymi it dirainde oy atfe siimgdter aghh, ofuahbas ez yo Iy -anepleeny lene
'smal |l fluctuation in single yarn length. As a result
tefemurng Tatmiivee | fivest | gat itonee forlsojeiagetdee qimoflengrn
made by the inventors, the invention has been
" leyol etieth  AActerldi ngluet ddid cebjiects ek 1teheyairiv @i h . i S
attained by a high -strength spanized yarn constituted
by a high strength short fiber containing at |east
one polynmer selected fromthe group consisting of
pIBUnCSUREhe Itene memsahidral ani de,  pol y- p- phenyl ene
benzoxazol e, pol yet hyl ene, pol yvinyl al cohol and
whol iy @iemERtd POt NEeSt fhePtohayingsa sahiken
cthter%% nor e, characterizg% i%btggtsﬁﬁg%hgg% ﬁybb&%ms,
as¥JARFR with the conventional art to provide such a high

- strength spanized yarn having high quality and a method for
stably producing the spapized varn that has a high rﬁaintenance
rate in strength of a base yarn and a small fluctuationin single
yain length. |

| As_é result of cumulative investig‘ations for solving the

problems made by the invehtots, t'}ie invention_ has ‘been
compl.eted.' | |

Accordingly, the olbj'ect of the invention is attained by

‘a high strength spanized yarn constituted by a high strength

‘short fiber containing at. least one polymer selected from the
group consisting' of poly-p-phenylene - ter'ephthalam.ide,

_poly—p—phenylene -benzoxazcle, polyéthyleﬂe, polyiriﬁyl
alcohol and wholly aromatic po'ly'ester .and_‘havi.ng a strength
of 14 cN/dtex or more, characterized in that the high strength
short fiber has an average singlé yarn length of from 50 to

90 cm and a coefficient of variation (CV) in aver‘age Single



short fiber has an average single yarn length of from
50 to 90 cmand a coefficient of variation (CV) in
average single 4 yarn length of 50%or |ess; and a
met hod for producing a high strength spanized yarn
characterized by containing steps of tearing a high
strength fiber containing at |east one pol yner

sel ected fromthe group consi sting of poly-p-phenyl ene
terepht h Iani ol y- p- phenyl ene benzoxazol e
VO SR e e, OBOPyAaTA ATEh RS Hhet it Fy Cabeiag @ hioh
pol yest er and having-a strength of 14 cN dtex or
S?ﬁﬁ%gtﬁmﬁR%ﬁﬂﬁgﬁ;ﬁﬁﬁ“ @PaéaF§§§#ﬁ@d Pl FeRrtakaing steps of
span|2|ng roller with a distance between the rollers
tFrEnrdHm noght Bt pOOT et ibe rwaPBha an kb stlediesg tf pupeolymer
having a hunidity of 80%or hore is applied, and -
sy Awiingnmt hehei beroumi tdersdsitugat | ofi tieberghrghenylene
fluid nozzle. BRI EF DESCRI PTION OF THE DRAWNG Fig. 1 _
taeEh S denel dvapbdpab-wheny Shoaibey zax aecdrp| mo ofetlaylene,
spani zi ng apparatus used for producing a high strength
pclpanirzed ajaohcdcaatdiingll p dtvend thive moilgr.s tBESINNMIDE ing a
FOR CARRYI NG QUT THE | NVENTI ON An enbodi nent of the.
stirsaterdh ot Wid leNbeltdeseri hedel Nbedgbahl a bghomw offhe tighing
strength short fiber constituting the spanized vyarn
ralfldheandivensbeni neegssaliby Rashaastyiengdinkeofbekdicen the

cN dtex or nore, and preferably from 18 to 50
rdANedtLyf firdnt NGO €35200 cm, to which a moistening fluid having
a.humidity'of 80% or more is applied, and withdrawing the fiber

with conjugation through a fluid nozzle.

'BRIEF DESCRIPTION OF THE DRAWING
.Fig. 1 is a side elevational view showing an example of
& spanizing apparatus used for prdducing a high'strength'

spanized yarn according to the invention.

BEST MODE FOR‘CARRYING OUT THE INVENTION
. An embodiment of the_invention will.be described in
detail below.

The high strength short fiber constituting the spanized
yarn bf the invention necessarily has a stréngth of 14 cN/dfeﬁ
or more, and preferably from 18 to 50 cN/dtex. In the.case'
where the strength is less than 14 cN/dtex, the‘strengtﬁ as

the spanized yarn becomes insufficient to fail to attain the



where the strength is less than 14 cN dtex, the
~strength as the spanized yarn becones insufficient to
~fail to attain the 5 object of the invention.
Exanpl es of the high strength short fiber that is
~preferably used include a poly-p-phenyl ene
terepht hal am de short fiber, a poly-p-phenyl ene
benzoxazole short fiber, a high strength pol yet hyl ene
short fiber, a high strength pol yvi nyl al cohol short
R SAnBRE WRBFP LR omEPEEPLSS § Kt héﬁ‘é‘rttF%%Fh short
whi ch may be used as a m xture of two or nore kinds
Tifer ebhat Adsngitfesebly possp- phehyrene poly-p-phenylene
terepht hal am de short fiber is preferred. In the case
‘teurniEhlarsidy|shopar A ibeenaseo of ~phehenghens thanmpipzole
short fiber is too large, the nunber of single yarns
shoprs ffilbetri ng high spaengél yainetkytlene edsed fobkowea high -
the strength of the spanized yarn due to the reduced.
sterdrayig] eeentvingfl &heokohgdleoyariierarddt hAewled bl e, arndmatic
is desirably 2.5 dtex or less, preferably 1.1 dtex or
pdlassteaandhoorte fpbeterabl yh GuBy bH exaar akeasmidbere of two
average single yarn length of the high strength short

orf iBefe consldst uthdgedhe Sparnzedyadd, ok the J-veHdBN ene
is necessarily in a range of from50 to 90 cm and

tep@idhiteidanie ishoatr #age rofi sf He@re@ k@ .80 cm In the
case where the average single.yarn length is |ess

than 190¢R8) chbe whéLNGiH: MBinkheNgace fiﬁé§e§§t6§ﬂﬂkhhlgh
- of spanized yarn/strength of "short fiber)

strength sho;::t fiber is too large, the number of single yarns
'éor_tstlituting the spanized yarn is décreased to lower the
streng'th of the slpan”ized_ varn due to th.é reduced entanglement
of ‘the single vyarns, srﬁd therefore, it is desirably 2.5 dtex
- or less, preferably 1.1 dtex or less, artd more preferably 0.8

dtex or less.l | - |
The avét:age si_ngle yvarn length of the high strehgth short
fiber: constituting the spanized ya‘rﬁ of the invention is
- necessarily in a range of from 50 to 20 cm, and particularly
in a range bf from 60 to 80 cm. II"] the case where the average
- single yarn length is less than 50 ctn, the strength maintenance
" rate (strength of spanized yarn/strength of short: fibér) of
the spanized yarn with respect to ‘the strength of the short
 fiber (base yarn) is decreased to fail to exhibit the strength
of the base varn Sufficie'ntlly. In the case where the average

single .yarn length exzceeds 90 cm, on the ot:her'hand, ‘the



the spanized yarn with respect to the strength of the
short fiber (base yarn) is decreased to fail to

exhi birt the strength of the base yarn sufficiently.

In the case where the average single yarn length

exceeds 90 cm on the other hand, the 6 spanizing

| ength upon spanizing is necessarily 2.0 mor nore

for obtaining such spanized yarn, and as a result, the
tow at the spanizing portion i s considerably
SHﬁPé%éP%dl?QEQQuRR9n\ﬁﬂ%ﬁlﬁdnanlﬁ ?%$$%$a¥%%ﬁd%ﬁ%wyor more.
whi ch inpairs stable spanizing. The high strength
Tepah e g Fush pReniiAeenta o afstessarfesuhas the tow at
coefficient of variation (CV) in single yarn length
the 50%éringsPordricdrpaisi cohailgrabdyounreyeledn tthecause
case where the coefficient of variation (CV) exceeds ‘
wH0d4ng heon f laictasdtlicon ifiresiurgitd yyar mhiiehgt hmpetosesstable
too large the strength of the spanized yarn
spimctiages, that is, the standard deviation of the
strength becones Iarge because thereby failing to
att aiTh¢ heriahj estrofigthe spawadddnyaine.of t ke invention
provi sion of a uniform spanized yarn with high :
néped 44 ¥4 1T he shé goestfiengint span zed i ncof theingle yarn
invention preferably has a strength maintenance rate

1&fgti0% 01506, 1EBs,t BRd %éﬁti’@ﬂ@ri e @PYH 2edsyarn the
is constituted by plural nds of short fibers, the

cBdd enghle FRENSDBNCE; &t &1 fhelhedoher@rn e:dc%e%ls 50%, the
mai nt enance rate wth respect to the strength of the

F1¥dation in single yarn length becomes too large the
~strength of the spani zed'yar‘n fluctuates, that is, the standard
deviation of the strength becomes large because thereby
failing to attain the object of the inventioﬁ, i-.‘e., the
' provisioh of a uniform spanized yarn with high guality.

The high strength spanized yai"n 6f the invention
' preferably has a strengfh maintenance rate of 70% or more. In
the casé where the si:anized yarn is constituted by plural kinds
- of short fibers, the strength maintenance rate referred herein
is a ﬁaintenance rate with resperct to the strength of the short
fiber having a lower strength. In the case where the .
maint_enanée réte is less than 70%, not only the strength of -
the sholrt fiber_ (base yarn)- cannot be eff_ectiveiy exhibited,"
but also the amount of surface fluff is increased due to the

short constituticnal single yarn length, Wthh restrlcts the

,appllcatlon of the spanlzed yarn



- fiber having a |l ower strength. In the case where the
mai ntenance rate is less than 70% not only the
strength of the short fiber (base yarn) cannot be
effectively exhibited, but also the anpbunt of surface
fluff is increased due to the short constitutiona
single yarn length, which restricts the application
of the spanized yarn. 7 A preferred nethod for |
produci ng the spani zed yarn of the invention will be
descri BIFTor Rt MAthAd HrrePershieéngothenerapraardgyarn of
. Fig. 1 shows a spanizing apparatus that is preferably
the e Yot i diicinda Weskirglpest Fangehaspani tedrgenence to
according to the invention. Nuneral 1 denotes a
theedragingp Fobler, shawpreseptsiaisfioepprraluderndiags is
a spanizing nip-roller, 4 denotes a suction air :
polztal 1 b wedofes mradwalng nfe kbl wgatengrtnegahéze8 yarn
- denotes a delivery roller, 7 denotes a wound spani zed
agarrgirand B thendhesnaibngh Wwimengt i HiehetesAa feeding nip
- prescribed nunber of the high strength fibers are
ratteange d dpefaren tishe sheediety Mbpnookberspantz i @ip roller,
super posi ng while passing through the feeding nip
4 r aehetest hey saice 1gpanh zed nd42ar,1 N RILEASY hN A lving
.shooter. At this tine, a noistening fluid having a :

MO0 BRYEQr 6NBESot SHC RS 4 blliekS 7f&bhotes a
into the shooter to apply to the high strength fibers.

wodkReequentlay Jhe fiber § s Aeang ahilnt Browghthheiper .
~ spanizing nip roller with the suction air nozzle, and
appl Red MMddyibed number of the high strength fibers are

.arranged before the feeding nip rollér, and after‘Superﬁosing'
while passing thr‘ough the feeding nip roller, they are spanized

(tearing"prdéess) in the shooter. At this time, a moistening

fluid haﬁing a humidity of 80% or more,_such ésidamb air, is.
fed.iﬁto the shooter to apply to the high strength fibefs.
._ Subsequently, the'fiﬁers are drawn off through the spanizing

“nip roller with the.suction alr nozzle, and ap?lied with.

.Conjugation property with entanglement and fluff winding

"through the revolving conjugation nozzle, followed by
withdrawing with the delivery roller.

Thé high streﬁgth fiber is formed into the short fiber

through spanizing as having been described; and the strength
thereof is necessarily 14 cN/dtex or more, and preferably from

18 to 50 cN/dtex or more. In the case where the strength is

less than 14 cN/dtex, the strength of the short fiber after



conjugation property with entangl enent and fl uff
wi ndi ng through the revol ving conjugation nozzl e,
followed by wthdrawing with the delivery roller. The
hi gh strength fiber is formed into the short fiber
t hrough spani zi ng as havi ng been described, and the
strength thereof is necessarily 14 cN dtex or nore,
and preferably from 18 to 50 cNdtex or nore. In the
case mhere the strength is |ess than 14 cN7dtex, the
SRAPEHGth PECOMRE ShoHiL IRt SPtiail Bogpeanixie ghpewmmszed
insufficient to fail to provide the spanized vyarn of
Yae Qinvdit ilgvernbinrl ebxerpine of ghhsthiglytstfénmyh fiber
- that is preferably used include, as having been
thidsds ba@fegabpyl yspd phenlldme asehephinhabaandéeddhdred, a
a pol y- p- phenyl ene benzoxazole fiber, a high strength
P@lolyretihdnariefd beryerhtiaglamister efigidr, pca»:l Yo IyHp-adheahdlen
- fiber and a wholly aromatic polyester fiber, which

bmmmﬁlhera amhdigly et obngvle plﬂf@iﬂﬂyléﬁ@@&ber a hlgh
t hereof. Anong these, a poly-p-phenyl ene

sttremepit habapvdeyii belcdisolpr eiperedind nat hﬁhcbnyyntdz%.atlc
the high strength fiber is preferably attached with

pAAc@itley 89Bat, | vh Bdh aRUBE @ded H@ML GO i BP0 more
wei ght based on the weight of the fiber, and the

kigidsachederebley agentamsgs er ablasdas a watgy ent gt .
7.0% by weight or |essﬁéln the case wherﬁ%ry(:'?)|1tp ylene

tedtbachad .areunt 18kt he 9kle¥er§88nt is less than 0.05%
by weight, the fiber is liable to be

- In the invention, the high strength fiber is preferably.
attached with an oilf'agent in an amount of from 0.05 to 0.5%-
by weight based on the weight of the fiber, and the attached
S olly egent preferebly has a water content of 7.0% by weight
or less. In the case where the attached amOun£’ef the oily
' egent is less than 0.05% by weight, the fiber is liable to be
_statically charged in the tearing process described later, -
whereby the tow is unfastened with'repuision due to static
charge to cause breakage of yarn. frequently, and thus it is
- dlfflcult to carry out spanlzlng stably. In the case where
the attached amount of the oily agent exceeds_O.B% by weight,
the tow is not sufficiently unraveledrdue to the effect of the
o0ily agent of unspreading the fiber, which might bring about
_iarge fluctuation in length of the single yarns constituting
the spanized yarn. In‘the case ﬁhere the water content of the .

attached oily_égent exceeds 7.0% by weight, the similar



statically charged in the tearing process described
| ater, whereby the towis unfastened with repul sion
due to static charge to cause breakage of yarn
frequently, and thus it is difficult to carry out
spani zing stably. In the case where the attached
anount of the oily, agent exceeds 0.5% by weight, the
towis not sufficiently unravel ed due to the effect of
the oily agent of unspreading the fiber, which mg
plb‘?‘?‘i’f@e%% M INtaREe1 % Pty éthﬁo@\aﬁh Whéﬁﬁt?ﬁ%ﬁtﬁﬁé@ﬁrﬁﬂ%mt
arns constituting the spanlzed yarn. In the case
® ey \RateErt exveass 6f Sthby weiabhedded| {o dgenteffect
exceeds 7.0% by weight, the simlar 9 phenonenon
ofritge weleer contant hef cuswsratiand Hécatftiketred ampunt
of the oily agent exceeds 0.5% by wei ght, due to the :
ef fecin thet heveatéonconrtfertr ofonmispr edtk nghthe fliiber. by
In the invention, after form ng the short fiber by
¢ dzeairmqn g hishies dih @hr&hgengfhbér et weetivelea fideelifreedobyer and |
- roller and the spanizing roller, it is necessary that
tHhespearinsirmef Addigershart iki bef:ésaéﬁywi:héifdrﬂ\i\@ Wwitls of the
conjugation by the fluid nozzle to prevent the yarns

sHOrEDBERY Lt BdiEa b wiike &ORphdaei faby ©id echi@hozzle
(wi thdraw ng direction) while preventing disturbance

" td PrebkaRIEHBNaafs el Sel AGraLGMIUtNgn e tGigitudinal -
" tearing process, in order t0 prevent as much as ™~ .

diRReH iR tr@%lﬁﬂdﬁ%ﬁgﬁﬂfnt Lfrddis Jrarn shaonte 'f'eﬁﬁébentlng
“from bei ng di sturbed, I's preferred that, for ]

'df@ﬁﬂﬂﬂéﬁcézﬁﬂ §995ﬁgéhgﬁfs AT RAveed occurring. In the
tearing_process, in order to preﬁent as much as possible the
arrangemenf of'the torh short fibers fron1being disturbed, it
.is préferred that, for eéample, the short fibers are cévered
with a guide having a funnel shape, |

It is important :in the invention thét in the tearing
pfocess,-a moistening f£luid, and preferaply damp éir, having
a humidity of 80% or more, preferably 90% or more, and
particularly preferably 95% or more, is-applied to the high'
strength fiber. In the case where the humidity Qf.the
mbistening fluid is less than 80%, it is not preferred since
:'the‘effect of discharging static.charge on thé surface of the.
fiber is reduced, whereby the tOW'iS'unfastened.with repulsion
among the fibers to make the single yarns liable to twist around
the feeding roller and the spanizing rdller,.and.thus it is

difficult to carry out spanizing stably. In order to reduce

10



with a guide having a funnel shape. It is inportant in
the invention that in the tearing process, a
noi stening fluid, and preferably danp air, having a
hum dity of 80% or nore, preferably 90% or nore, and
particularly preferably 95%or nore, is applied to the
~high strength fiber: In the case where the humdity
of the noistening fluid is Iess than 80% it is not
referred since .the, effect of discharging static
P Yt o LRSRANFHGY bENERB, I beneacespedicept the fiber
mhereby the towis unfastened with repul sion anong
1% peifopady woraekked k8 Shagiu fpmenslitibepandzingsioller,
~around the feeding roller and the spanizing roller,
bhd eriggs silvei sungavélond t brd ngar ryboet dpeni gingle yarns
stably. In-order to reduce 10 fluctuation in
twismrgg rgduegthe feedingeseskar pnchabet sipafibing dcsller,
- uniformy unraveled on the surface of the spani zing :
antd| tissrefdud, exicesspyeioatavel bigthei agd sakauhgt FEuid is
. single yarns tw sting around the feeding roller and
intgrertspani zing roller, and therefore, the application
of the noistening fluid is inportant. The distance
(spamiha Bgstengkh)shat wealy ke Ral roofwéde tHLpdiRlof the

roller and the spanizing roller is necessarily in a

fdegR b 1femat@0the 289n e nandoPI&f ef @l dcd S A rangs,
of frowF 150 to 175 cn? ?n tﬂg C%SG wher e %e 1 @

agll%%glbgl gg?rhqlrﬁeq]gfk§%? Q%rl’?]e atrr:rlealggr%?%ggmy fie aa¥§ﬁ§9eof from
120 to 175 em. 1In the case where the spanizing length is less
Afhan-lOO cm, the average single yarn length.Qf tHe resulting
- spanized yarn is less fhan 40 cm,.and'the strength maintenance
rate of_the.base yvarn becomes ieSs.than 70%, so0 as to fail to
attain the object of the iﬁvention._ In the case where the
spanizing length'e2ceeds'200 cm, on the other hand, it is not
'.preferred since the tow width between the feeding roller ande
the epanizing roller is extremely expanded to make the single
yarn liable to twist around the spanizing rcller, and thus it
is difficult to carry out spanizing etably.

| | The spanized yarn of the ir:rvention having been described
hereinbefore may be suitably twisted and woven as a warp yarn
and/or a weft vyarn into a desired density, followed by

subjecting to refining, heat setting, relaxing, calendering

and the like, to cbtain & fabric.
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spani zed yarn is less than 40 cm and the strength

mai nt enance rate of the base yarn becones | ess than
'70% so as to fail to attain the object of the

invention. In the case where the spanizing | engt h

exceeds 200 cm on the other hand, it is not

preferred since the tow width betmeen t he feeding

roller and the spanizing roller is extrenely expanded

to make the single vyarn liable to tw st around the
B ing roller, and thus it is difficult to carry

out spani zin stabl . The spani zed yarn of the

i nve h%r@Oﬁégr‘Lﬁgt@;@@na@fés?&waa@@g%@@Eetl?rméme@tlw Béil be

suitably twi sted and woven as a warp yarn and/or a
dewgyi AR deties] mddhdeassxsncd bl esublns below. The

subjecting to refining,, heat setting, relaxing,
Prepperders ngn tinel ehampl ke, weoeobbaikennadf dlor ithe 1flollowing

EXAMPLE The constitution and advant age of the '
marmaantion wll be described in nor e detail with

reference to exanpl es below. The properties in the -
(Iexanmiiesnsarse Grteaikied |9t tdigytgl IBXwalg ngv@Igigatibn and
“ Fi neness, Breaking Strength, Breaking Elongation and
Eﬂagtﬂd(mdﬂmmﬂsus The paraneters were measured accordi ng

to JIS L1013, where the twi sted nunber was 250 t/m

(2) FnRgleriaich ck@ngidre measured according to JIS L1013,

where the twisted number was 250 t/m.

| (2) - Single Yarn Length

120 threads of the single yarns were randomly withdrawn
from the spanized yarn while‘preventing breakage, and an
averége value of the lengths of the extended singie yarns was

obtained.

(3) . Coefficient of Variation (CV) in Single Yarn Lengfh

The coefficient of variation was obtained by calculating

from the standard deviation (o) and the average yarn length

(X) of the 120 threads of the single yarns obtained in the

aforementioned manner, according to the following equation.

. Coefficient of variation (CV) in single yarn length (%) = o
"/ X x 100
- (4) Number of Breakage of Yarn

As an index-of the process conditions, a number of

breakage of the yarn (breakage by twisting around the feeding

12



120 threads of the single yarns were randonly
W thdrawn from the spanized yarn while 'preventing
breakage, and an average val ue of the |lengths of the
extended single yarns was obtained. (3) , Coefficient
of Variation (CV) in Single Yarn Length The
coefficient of variation was obtained by cal cul ati ng
fromthe standard deviation (a) and the average yarn
length (X) of the 120 threads of the single yarns
r%%arrﬁvéathﬁ %H@éllZ&ﬁ@r@%%%ﬂFb#@@nr%ﬁwm%@%rtd}%ap%lZlng
the follow ng equation. Coefficient of variation (CV)
pracesagferyrhoneageas (9gasured/ X x 100 (4) Nunber of
Br eakage of Yarn As an index of the process
(Boadbi¢ons, ta puaherCofpabrebkagixafiptdee Yarn 3)
(breakage by twi sting around the feeding 12 roller or
the shanigzimy the keppragos shewyi hy oidg. tlhe tspanhzeadgs of
process for 8 hours was neasured. (Exanples 1 to 3 and
pE&bypas pihén el Exarme rephk Had a3)i By fibeng (heamppapabdsced by
shown in Fig. 1, two threads of poly-p-phenylene
Téef pmtaadcanBde . § | defts hgTwagoa, tqy=addeadnby s deilj, 100 dtex
Twaron B.V. ) each having a total fineness of 1, 100

aifld eXst2BdgahSéf engel /et e2 v oY dheXshghe therSirRgkRess and
yarn fineness and the oily agent attached anmount as

tisdewn yi Sydebketlcnebamdngsdnandihardb13mNe dehgrranged
feeding nip roller, the shooter and the

and torn among the feeding nip roller, the shooter and the

spanizing nip roliér at a speed of 300 m/min with damp air

- applied thereto to make a spanizing rate of about 10 times with
variation of the distance between the roller.(spanizing
. length) and the humidity of the damp air as shown in Table 1,

so as to obtain a bundle‘of short'fibefs.

" Ssubsequently, the short fibers were passed through the

suction air nozzle and the revolving conjugation nozzle to make

a speed ratio between i:he' spanizing nip roller and the delivery

| roller of 100/99.5 to apply entanglement and to wind fluff of

short fibers randomly, so as to obtain a spanized yarn of about

220 dtex. The physical properties of the spanized yarn are
- shown in Table 1.

" (Comparative Example 4)

By using the apparatus shown in Flg 1, two threads of

copoly-p-phenylene-3, 4’—oxyd1phenylene terephthalamlde

'flbers (Technora, produced by Teijin Techno Producﬁs, Ltd.)
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. spanizing nip roller at a speed of 300 mMmn with danp
~air applied thereto to make a spani zing rate of about
10 times with variation of the distance between the
roller (spanizing length) and the hum dity of the
danp air as shown in Table 1, so as to obtain a
bundl e of short fibers. Subsequently, the short fibers
wer e passed through the suction air nozzle and the
" revol ving conjugation nozzle to nmake a speed ratio .
e%@ﬁm%%ﬁl?%easﬁéﬁﬁiﬁn@ﬁﬁﬁ)ﬁ%ﬂ@%ﬁs%n@ftﬂeséeﬁﬁﬁépya total
_roller of 100/99.5 to apply entangl enent and to w nd
finqpgsofot dhdf0 Hicpsr sar ahdmdyh oo 28s clddbBrapndaan oily
spani zed yarn of about 220 dtex. The physica
agropettresedf andens gednPzed yparveighd wehowr namdtabieditorn
* (Conpar ative Exanple 4) By using the apparatus shown '
- anandritdie Leedimat ripadelder, the shooter and the spanizing
copol.y- p- phenyl ene- 3, 4' - oxydi phenyl ene terepht hal am de
nifg beskl€:Technior a, dpstdunced bbby wEen] itheTactine fr oetrs, zing
Ltd.) 13 each having a single yarn fineness of 0.84

| ledtgwh) aft v2@lem hitnengssedio £l 3000 fhex it hS arpga hr ¢faving

25 cN dtex and an oily agent attached anount of 0.2 %

a bymwaii ght o 3 algpanged tasdet or fo NG bhenfeedyngate of
nip roller, the shooter and the spanizing nip roller

-abduith 1@ dijslancedetneen dheinoll elLndisPari shbgt fibers.
| ength) of 120 cmat a speed of 300 mMmn wth danp

ai r hapstguedthym dhbys0b - o®0ARR! Ledt PEESLA L10rHBKE the

a spani zing rate of ‘ _
suction air nozzle and the revolving conjugation nozzle to make
a speed ratio between the spanizing nip roller and the delivery
~roller of 100/99.5 to apply entanglement and to wind fluff of
short fibers randomly, so as to obtain a spanized yarn of about

220 dtex. The physical properties of the spanized yarn are

,shown in Table 1.
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about 10 tinmes, so as to obtain a bundle of short
fibers. Subsequently, the short fibers were passed
through the suction air nozzle and the revol ving
conj ugation nozzle to make a speed ratio between the
spanizing niproller and the delivery roller of
100/99.5 to apply entangl enent and to wind fluff of
short fibers randomy, so as to obtain a.spanized yarn
of about 220 dtex. The physical properties of the
spani zed yarn are shownTPRl®aBle 1. 14 Table 1 Unit
Exanple 1 Exanple 2 Exanple 3 Kind of base Twaron
Twar-on Twaron vyarn Fi neness of Base yarn single yarn

dtex 1/1 1.1 1.1] O lypzagerit g&&aghe Q%QMQ%@IQ U EQmle 3
U.270. % Ki%‘%? :Qs[e Ppani zinmg gm 120 150175 Spani zi ng:
l ength{condition|Hum dity of 9fvaRR 99  Twaron Twaron
yarn - :
- Fineness of : :
Base yarn . dtex 1.1. 1.1 1.1
: single yarn . :
Oily agent
attached % by weight - - 0.2 0.2 0.2
amount
Spanizing : ‘
. cm 120 150 175 .
Spanizing, fength . ‘
condition | Humigity of .
: ) % 95 95 95
damp air _ .
Fineness dtex 221, 222 220
Strength cNidtex 15.4 16.1 16.8
Average single .
yarn length cm 51 61 75
Coefficient of
variation in S
o,
single yarn % ,'34 35 39
Spanized length
yarn S[rength . .
maintenance % 73 ‘ 77 : 80
rate
Standard - _
deviation of - cN/dtex 1.1 1.2 15
strength
Number of ‘
breakage of per hour . 0 ' 0 0
yarn {8h) '
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" danmp air Fineness dtex 221 222 220 Strength cN dtex
'15.4 16.1 16.8 Average single cm51 61 75 vyarn

| ength Coefficient of variation in % 34 35 39

single

yarn Spani zed |l ength yarn Strength maintenance % 73
rate Standard deviation of cNdtex 1.1 1.2 1.5

77 80

strengt h. Nunber
(8h) 15 Table 1 (continued) Conparative Conparative

Conpar ati ve Conparative
Exanpl e 3 Exanp

Unit Exanp

of breakage of per hour

, le 1 Exanple 2
| e 42bkend dFop&d8uTdar on Twar on Twar on

000 wyarn

Technor a '
Unit | Comparative |. Comparative | Comparative | Comparative
Example 1 Example 2 Example 3 Example 4
‘Kind of base : o
Twaron Twarcn Twaron Technora
. yarn ‘ .
Base Fineness of
yarn i diex 1.1 1.1 1.1 1.1
: single yarn :
" Qily agent % by
attached amount | weight 0.2 0.2 0.2 0.2
o Spanizing length Cmi 40 80 150 120
Spanizing _ — ;
condition | H:m‘dﬁY‘Of % 95 o5 50 50
amp air .
Fineness diex 222 223 218 221
Strength cN/dtex 1.1 12.1 15.9 19.8
Average single”
yamglengtﬁ cm 19 42 55 50
Coefficient of
variation in
single yam % 30 31 63 34
Spanized length
yam Strength
' maintenance % 44 48 78 79
- rate
Standard _
deviation of - | cN/dtex 1.3 1.1 3.5 1.3
strength
Number of er
breakage of yarn hpoﬁr ] 0 3 0
(8h)
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yarn Base Fi neness of yarn si'ngle yarn dtex 1.1 1.1
1.1 1.1 QOly agent % by attiached anmount wei ght 02 0.2
02 0.2 Spani zing Spanizing length cm 40 80 150 120
condition Humdity of %95 95 50 50 danp air Fineness
dtex 222 223 218 221 Strength cNdtex 11.1 12.1 15.9
19.8 Average single cm 19 42 55 50 vyarn length
Coefficient of variation in Pao 30 31 63 34 single

. _yarn Spani zed | ength yarn Strength mai ntenance % 44
ISR APaQI@@t%{dTaTr devi ation of cNdtex 1.3 1.1

3.5 1.3 strength Nunber of breakage of yarn hour 0 O
3 0 According to.the invention, such a spanized yarn can be

nbtained that has a high strength maintenance rate of the
spaniz.ed varn with respect to the strength of the high strength
'rshort fiber as compared to the cdnventional spanized yarn,with
- small fluctuation in single yarn 1ength.there0f, so as to
provide, for example, a protective clothing material of high
‘guality in"the field nf'_protective clothing material.
.According to the production method of the invention, the high

strength spanized yarn can be stably_producéd,
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(8h) 16 | NDUSTRI AL APPLI CABI LI TY Accordlng to the

~.invention, such a spanized yarn can be obtained that
has a hi gh strength naintenance rate of the spanized
yarn with respect to the strength of the high strength
short fiber as conpared to the conventional spanized
yarn with small fluctuation in single yarn |ength
thereof, so as to provide, for exanple, a protective
cIothlng materi al of high quallty inthe field of
protective clothing matert&hIMSAccording to the
producti on method of the invention, the high strength
spani zed yarn can be stably produced 17 CLAIMS 1. A
hi gh strength spani zed yarn conprising a high strength
short1fi berA doigdr iginegaith |sgpast zede ypohy pempséEéoged bigh
fromthe group consisting of poly-p-phenyl ene

st eeephh dlan dépberpotye pi phenplteheabenzox pzdlyeer selected
pol yet hyl ene, pol yvinyl al cohol and wholly aromatic

fpoh yest eroapctdmmiatg ray 6F erigi-ip-pofentd ol téexpbthalamide,
nore, characterized in that the high strength short

- pdlpes-hasn plemy er agm AHA ¢ ar npbegtAy0Enkr om 501 ¢@inyl

90 cmand a coefficient of variation (CV) in average

afﬁéﬁﬁffaﬂ@”ﬁhdfﬂ&ﬁéﬁdﬂéﬁ%ﬁ%p@&ybg%ér adndThevhhgha strength -
strength spani zed yarn according to claim

- of 14 cN/dtex or more, characterized in that the high strength
;horf fiber has an average single yarﬁ length of from 50 to
.90 cm and a coefficient of variation (CV) in average single
yarn length of'SO% or less.

2. Thehighstrengthspaniiedyafnapcordingtocﬂaim.
1, whereiﬁ the high.strength spanized yarn has a strength

- maintenance rate of 70% or more with respect to the high

71 strength short fiber.

3. A method for produc1n§ a high strength spanlzed
yerﬁ characterized by comprising steps of: tearing . a high
strength fiber comprising at least.one polymer selected from-
| the group consisting of poly—p~phenylene terephthalamide,
ppiy—p;phenyléne ' behzoxazole, polyethylene, polyvinyl
alcohol and wholly aromatic polyester and having a strength
of 14 cN/dtex-or mofe,-betwéen a pair of a feeding roller and
a spanizing rdllei'with acjistance between the rollers,of'from

100 to 200 cm, to which a moisteniﬁg fluid having a humidity
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1, wherein the high strength spanized yarn has a
strength nmaintenance rate of 70% or nore with respect

to the high strength short fiber. 3. A nmethod for
produci ng a high strength spanized yarn characterized
by conprising steps of: tearing a high strength fiber
conprising at | east one polynmer selected from the

group consi sting of poly-p-phenyl ene terephthal am de,
golé-p-phenylene benzoxazol e, pol yethyl ene, polyvinyl
ohl eBhoPraN@rRhdlsl erarldmalii @nsolvidstcarawamy Hawd nfiieer with
strength of 14 cN dtex or nore, between a pair of a
coribdi aitf el tleroughl a af bphirkdamla .ol ler with a di stance
between the rollers of from 100 to 200 cm to which a
noi stéeni ng Tlaimg thad Hgr @rdoducdnigya Hiylokt8eUgoh smareized
~ is applied; and withdraw ng the fiber wth

yaonjadgatridimd hoodphia ¥, whdreonztke HighThe reeighedriber is
~ producing a high strength spanized vyarn according to
atl@died winie el 81t headdgh ist sanghbuht bef frickm oabbaebey. 55
with an oily agent in an anpunt of fromO0.05 to 0.5%

bpywarejrght . 19
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