DESCRI PTI ON  HI GH STRENGTH SPANI ZED YARN AND METHOD
FOR PRODUCI NG THE SAME TECHNI CAL FI ELD The present
invention relates to a spanized yarn and a nethod for
produci ng the sane. Mire 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 nmethod that is

capabl e of produci ng thpespanpzedn yarn stably.
BACKGROUND ART A high-strength fiber represented by a
para-type wholly aronmatic polyamde fiber is applied
to a spun yarn for a protective clothing - materi al
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heat resistance and t hi gh i ncision resistance.
However, a spun yarn u3|ng t he conventiona
hi gh-strength fi ber such problens that it suffers

reenfhegarakhedecrease in strength of the processed
yarn as conpared to the base yarn before proceSS|ng
trengt th mai_nt.enance rate), and JLauses

al rﬁé}é1e lméur 2 I?Effﬁ CIZpecif £ aflézﬁ sPan™ and a
Dy ccord| Iy dlff cult to to such a
mg@}rr“ﬁose TR °$‘§°&mgr Eiﬂ S¥Pn PEAF SPeRARLAGIA Y §h elates
rquth ‘and cau ess anount of surface fluff
su a spanize ya at has a high strength maintenance
rate of a base varn and suffers less fluctuation in strength,

and such a method that is capable of producing the spanized

yarn. stably.

BACKGROUND ART

A high—stren.g_t'h fiber represented 5y a para-type whollS}
aromatic pelyamide fiber is applied to a spun yarn for é
proteetive clothing - material in the field of‘ clqthiﬁg
materiels'owing to the high heat resistance and the high
incision resisranee. However, a spun yarn using 'rhe
conventional high-strength fiber such problems that it suffers -
considerable decrease in'strengrh of the'processed yarh ae
coﬁpared to the base yarn before proce551ng (i.e., lOw in
strength malntenance rate), and causes a large amount of
surface fluff speeifie ro 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 inproved by increasing
the average yarn length of the constitutional single
yarn since there is a limtation in inproving the

havieggbhno§ht Berbagenyann, chutihea siogs ear){@ﬁﬂi‘t lepad by face
in the conventional spun yarn iS generally 100 mm or

fhass, and the strength maintenance rate of a spun
yarn constituted by such a short fiber is 50%or |ess
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However., according to investigations nade 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 a 'single'yar'n (short fiber) having
a length larger than the above-eﬁcdunters not only difficulty _
in production of a spun yarn; but also such ._a problem that the
simple prolongation in single yarn leﬁgth brings about
stiffness specific to a hi.gh—strength fiber to make uniform
orientation diffic_ulf,l and thus the stréngth maintenance rate
is rather decreééed.

In order to solve the problem, JP-B-1-16932 proposes a
thread that is like a wholly aromatic.polyamide spun yarn that
. is applied with conjugation property and-is formed of a fiber
having an average single yarn length of from 130 to 600 ﬁun,
.Wthh is obtained by tearlng a contlnuous thread into a short

flber -However, according to 1_nvest1gat10ns 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 anount of surface fluff are liable to fluctuate.
That is, in the case where a pol y-p-phenyl ene

presenbt hatam &es, Ti8T pksausedqas thaashehky A5 QT & spun
pol yam de fiber, the tow is con3|derably expanded
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friction of the si'ngl'e yarns and causes ttrbul ence on
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neces§%$¥ therefor to i ncrease the spanizing | ength,
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further able to expand between rollers to make the
fQremed |1?3ébﬁléquolq%0§t thgr shpalengareecad qolses tandulence
the spanizing roller, and thus the spanizing process
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descri bed,. is the current situation
the fluctuatlon 1n single yarn length is increased to decrease

the strength malintenance. rate, and thus even though a high
strength fiber is used, 'such.'problems occur that the spanized
yarn is decreased in strength, the fluctuation in strength i‘s
' ,ihCreased,. and the amount of surface fluff is significantly
increased.

The problem'of decrease in strerigth maintenance rate can
- be improved by increasing the average single yarn length,; ldut
1t is necessary therefor to ieerease the spanizing length,
which brings about sueh alprdblem that the tow is further liable
to expand be.twe.en rollers ‘t'ol make tﬁe yarn liable to twist
- around the feeding roller_ and the spanizing roller,' andrthus
the spanizing process cannot be s"tabl_y carried-out.

As havind been described,.it.is the cufrent situation

that there have not been proposed such a high strength 's'pa.nized



that there have not been proposed such a high strength
spani zed 3 yarn having high quality and a nethod for
produci ng the sane that is produced with a fiber
|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
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conpl eted. Accordingly,in one aspect, there is
provided a high strength spanized yarn conprising a

DIBCHYDSYRE ehigt PHE NOHYENTIdMer conpri si ng at | east one
pol ymer selected fromthe group consisting of

pol y-A5: pleny| efie tkeepinihadimemies pblsclpsgphemdreie mnay
benzoxazol e, pol yet hyl ene, pol yvinyl al cohol and
sohot | yhar prabilempokypesteatehdvhidvi e acwtvaarigonadf a4 to
cN dtex or nore, characterized in that the high
pseviatyt Bushora high strength spanized yarn having high
quality and a method for stably producing the spanized yarn
that has a high maintenance rate in strength of a bkase yarn and
a small fluctuation in single yarn length.

As a result of cumulative investigations for solving the
problems made by the inventors, the invention has been
completed.

Accordingly,in one aspect, there is provided a high
strength spanized vyarn comprising a high strength short
fiber comprising at least one polymer selected from the group
consisting of poly-p-phenylene terephthalamide, poly-p-
phenylene benzoxazole, polyethylene, polyvinyl alcohol
and wholly aromatic polyester and having a strength of 14
cN/dtex or more, characterized in that the high strength short
fiber has an average single yarn length of from 50 to 90 cm

and a coefficient of variation (CV) 1in average single
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fi ber has-an average single yarn length of from50 to
90 cm and a coefficient of variation (CV) in average
single 4 yarn length of 50% or |ess. In another
aspect, there is provided a nethod for producing a
yRirgh 1Si@gtdr spanicgzed ogar.n characteri zed by
conprising steps of: tearing a high strength fi ber
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rollers of from 100 to 200 cm, to which a moistening fluid having

"a humidity of 80% or more is applied, and withdrawing the fiber

with con-jugation through a filuid nozzle.

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

spanized yarn according to the invention.

- BEST MODE F.OR_VCARRYING OUT THE INVE&TION

- An embodiment of the invention will‘ be described in
detail below. |

- The high strength short fiber'c_onstitufing the spanized
yarn of thé imfentién necessarily has a strength of 14 cN/dtex
or more, and preferably from 18 to 50 cN/dtex:‘ In the case
where the str‘ength is -less than 14 cN/dtex, the strength as

‘the spanized yarn becomes insufficient to fail to attain the



yarn of the invention necessarily has a strength of 14
cN dtex or nore, and preferably from 18 to 50

cN dtex. In the case where the strength is | ess than
14 cN dte.x, the strength as the spanized yarn
beconmes insufficient to fail to attain the 5 object
of the invention. Exanples of the high strength short
fiber that is preferably used include a
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pol y- p- phenyl ene benzoxazo ort
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of the h| stren th short flber is tog large, the
sTERREID Aoy Tighe ParaRiio L ohat dikRg Re 3 pein bba JaaRtic
IS decreased to Iomer the strength of the spanized

PolyestRie YPEhd Reducathish M7yl brenpedopsddnkitigie of two
yarns, and therefore, it is desirably 2.5 dtex or
OIF eBereprgmdapiticreetdt exABengeddiestd apbe lyrerateiylene
0.8 dtex or less. The average single yarn |ength of
terRPrhi il annidageoshofibefi berpeefistiedting the
spani zed yarn of the invention is necessarily in a
r angélloftHe emsB0where0tbm sandlpayaiouf mrdyess rof the high
range of from60 to 80 cm In the case where the
stanesratge short fiber is too large, the number of single yarns

constituting the spanized yarn is decreased to lower the
strenglth of the spanized yarn due to the reduced entanglement
of the single yarns, and thefefore, it 1s desirably 2.5 dtex
or less, preferably 1.1 dtex or less, and more preferably 0.8 B
dtex or less.

The average single yarn length of the high strength short
fiber cons‘_cituting the spanized ya‘rﬁ of the invention is
" necessarily in a range of from 50 to 90 cm, and partic.u‘la'rly

in a range ef from 60 to 80 cm. 'I;l the case where the average
- single yarn length is less than 50 cm, the strength maintenance
rate (strength of spanized yarn/strength of shorf fiber) of
the spanized yarn with respect to the strength of the short
~fiber (base yarn) is decreased to fail to exhibit the streﬁgth
of the base yarn eufficientiy. In the case where the average

single yarn length exceeds 90 cm, on the other hand, the



single yarn length is less than 50 cm the strength
mai nt enance rate (strength of spanized yarn/strength
of- short fiber) 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
yarn sufficiently. In the case where the average
single yarn I ength exceeds 90 cm on the other hand,
[ ri
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£83,8p5 g?%é‘ﬁ? mﬁﬂ?ﬁ%w%%{%%éhe / gLiER: ﬁort'ﬁlﬁ»rosﬁh&tow at
b G Lindh Bahc B 5 CHESTIgEREr Bn dnRE YL Qrﬁc? cause

wh ﬁ a coefficient gf vari ation &CV) in,singley -
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In the case where the coefficient of variation (CV)
SBRE&éda¥950% the fluctuation in single yarn length
becones too |arge the strength of the spanized yarn
fluct Gheestighastizengtle srandacd Wevhatdfontde thevention
strength becones | arge because thereby failing to ‘
ngcearATihY odf eceoefiihéenhvehvsonatiice (CVheln single yarn
provi sion of a uniform spani zed yarn with high
lepatht 9f Th2 o gresst r eyt Ipaspaii et yardd 0ot Ress. In the
invention preferably has a strength mai ntenance rate
_ C@$6%@@en¢1ﬂnreoeﬁﬁlcuhmtca§evmh2a€1®he(ﬁma@mze@dpaﬁn %, the
is constituted by plural kinds
fluctuation in single yarn length becomes too large the
'strength(ﬁfthespanizedyarnfluctuates,that:hm the standard
deviation of the strength'becomes large because thereby
failing to attain'the'object of the invention, i.e., the
provision of a uniform spanized yarn with high quality.
The high strength .spanized yain' of the invention
preferably has a strengthlmaintenance rate of 70% or more. 1In
the case where the sbanized yarn is constituted by plural kinds '
- of short fibers, the strength maintenance rate referred herein
is a maintenance rate with réépect to the strength of the short
fiber having a lower Strength. , In the case where the-
maintgnance rate is less than 70%, not only the strength of -
the short fiber (base yarn) cannot be effectively exhibited;

' but alsc the amount of surface fluff'is increased due to the

short constitutional single yarn ‘length, which restricts the

'.appllcatlon of the spanized yarn



of short fibers, the strength maintenance rate

referred herein is a maintenance rate with respect to

the strength of the short fiber having a | ower

strength. In the case where the nmaintenance rate is

| ess than 70% not only the strength of the short

fi ber (base yarn) cannot be effectively exhibited,

but al so the amount of surface fluff is increased due
ut,i naI n_ | engt

toth rt_caqgnst a h ich
restrgc? rregaﬁﬁkﬁegt oh %fogﬂ%lg% ??eﬁp +%Fgw&§fn of
_ eferre for roduc the spanj zed yarn
Pt FRGERE PBAM AL Dbl RRSELPBAALT iShe ot | "4 X Eererence to
eference to the drawing. Fig. 1 shoms a spani zin ,
éf)p A% hatF3%  pr EPENEHIT %@W%b@%@@ﬂé&ﬁﬁgst at is

gh strength spanized yarn according to the
PFRTBREP LK. uwmeﬁaaq proguréngsthe fdedt 6§ rengthy eppaized yarn

represents a shooter, 3 denotes a spanizing nip
agePréing o debotiswentsiwt i offumieralodzienosedencfesding nip
revol ving conjugation nozzle, 6 denotes a delivery
rebléer 2 Fepenserts @ smmrs@m:z@uegarsparamirsg nip roller,
denotes a high strength fiber. A prescribed nunber of
4t Weritghs str esgthidn beris anezzaey anfedeneiterse armrevolv1ng
feeding nip roller, and after superposing while
cpapsyagi ohrooghl ¢ he6 derediarg andpliokler rollhey, a?t edenotes a
- spanized (tearing process) in the shooter. At this
woiim®, spambzedienapg, bhdi d BawbBgsaahHibHi kY rehg8b%faber.
nore, such as danp air, is fed into the shooter to
appl yatpréberhbgh stunergt b iBeE Shigh strength fibers are
~arranged before the feeding nip roller, and after'superposing
while passing through the feeding nip roller, they are spanized
(tearing process) in the shooter. At this time, a moistening
fluid having a humidity of 80% or more, such as damp air, is
fed into the shooter to apply to the high strength fibers.
~ Subsequently, the fibers are drawn off through the spanizing
“nip roller with the suction aix nozzle, and applied with
conjugation proﬁerty with -entanglement and fluff winding
through the. revolving conjugation nozzle, followed by
withdrawing with the delivery roller.
The high strength 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



Subsequently, the, fibers are drawn off through the
spanizing nip roller wth the suction air nozzle, and
applied with conjugation property w th entangl enent
and fluff wnding through the. revol ving conjugation
nozzle, followed by wthdrawng wth the delivery
roller. The high strength fiber is-formed into the
short fiber through spanizing as having been
descrlbeg}e and the strength thereof is necessarily 14
SRAPHEERY S GE laﬁaf&l@flspgbw teddnko PsttVéd@otlewsmaésezed
nore. In the case where the strength is |ess than
Yéllan N il inFRN B PRngtir AP e ahdhe fiilgdy sifnengtlg fiber
spanj zi ng becones insufficient to fail to provide the
thpln s e efanab bl uded imgdmdieonasEranphesoesn tdredi gred, a
strength fiber that is preferably used include, as
P¢%M¢P@Phﬁ@%l@esctébeﬂhthalpmﬁ¢epf@bemylan@oly-p—phenylene
t erepht hal am de fi ber, a poly-p-phenyl ene benzoxazol e
be¢ndherazal difghbest,r engf §h pot yeidigh eod Vidtherlen® Bigbr, a high
strength pol yvinyl al cohol fiber and a wholly aromatic
s tpotryesht epdflivoemy Whiatkohey beibsed aasi aanmwiel By ofariosmatic
or nore kinds thereof. Anong these, a
pqloteystpe pHeEmd enehicer aphtihaladadesf i berdisrd el enbesk more
In the invention, the high strength fiber is
kipiced er alHeredt ! ached Atidry an teidsy ,agent | ?J -y lene
of fromO0.05 to 0.5% by weight based on the MEIght of

td g Htheranadng H!@eﬁtiéc edrepiby. agent preferably has
a water content of 7.0% by weight

In the 1nventlon, the high strength fiber is preferably

_ attached with an oily agent in an amount of from 0.05 to 0.5%

by weight based on the weight of the fiber, and the attached -
oily agent preferably has a water content of 7.0% by weight
or less. In the case whefe the attached amount of the oily

agent 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 repulsion due to static
charge to cause breakage of yarn frequently, and thus it is

difficulﬁ to carry out spanizing stably. In the case where
the attédhed amount of the oily agent exceéds 0.5% by weight,
the tow is ﬁot sufficiently unraveled due to the effect of the
oily agent of unspreading the fibe;, which might bring aboutr
largé fluctuation in length of the single yarns constituting
the spanized yarn. In the case where the Watér content of the

attached oily agent exceeds 7.0% by weight, the similar



or less. In the case where the attached anount of the

oily agent is less than 0.05% by weight, the fiber is

liable to be statically charged in the tearing '

process described later, 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 spanizing stably. In the case

where the attached amount of the oily ent exceegs
PREBIPBYORSHGHIE OCEHE DN %h?ﬂé?tasseu‘f’lfl%?é%ﬁ $LhAFAGe BPpunt

due to the effect of the -oily agent of unspreading

ofHel'ei ety aweRh SHEPRIBr 0 ng® dpvure iyl gedye e d:stter g fect
in length of the single yarns constituting the

ofpting zegtgar aontant hefcupernpedanohéhgatfaébesont ent of
the attached. oily, agent exceeds 7.0% by wei ght, the
sim|an thephgnmrdriom ni ghteocdormdsa rthichesbaste Whiges by
the attached anmount of the oily agent exceeds 0.5% by

tewer ghy, tlkidigh $theerfflediibeaf beheewat Eie ceriddmiy odller and
unspreading the fiber. In the invention, after formng

thdesshoi tifigbeslbyr, trarinonébeshagh siaengid fddres of the
between the feeding roller and the spanizing roller,

shdért & inraessas witthalr ditwy ahnsordfuddtei orsbordhd Ebeid nozzle
are withdrawn with conjugation by the flurd nozzle to

tPBRdn{ ft@aeV@é@ﬁsff@&hhﬁéﬂg%df@Mh oWl in #Me longitudinal
| ongi tudinal direction (wi thdrawi ng direction) while

dPFE&YENbRNG  (HLShUEBANAG | N@RRIRpENT %1fl'eber§>rfém€€ﬁt1ng

occurring. In the tearing process, in order to
dEYAPinas MY AH RSP E M@ers from occurring. In the
tearingrprbcess, in order to preﬁent as much as possible the
arrangemen£ of the torn short fibers from being disturbed, it
is preferréd that,'for eﬁample, the short fibers are covered
with a guide having a funnel shape.

It is important -in the invention thét in the téaring
pfocess; a moistéhing fluid, and preferably damp air, having
a humidity of 80% or nmre, preferably 90% or more, and
partlcularly preferably 95% or more, is applled to the hlgh
strength fiber. In the_case where the humidity Qf.the
moistening fluid is less than 80%, it is not'preferréd since
rthe_effect of discharging statié.charge on the surface of the
fiber is reduced, whereby the tow ié'unfastened wifh repulsion .
amongthefﬁberétomakethesingleyarnsliabletotwistaround_ 
the.feeding roller and the spanizing réller, and thus it is

difficult to carry out spanizing stably. In oxrder to reduce
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arrangeiment of the torn short fibers from being
disturbed, it 1is preferred that, for exanple, the
short fibers are covered w th a guide having a funne
shape. It is inportant in the invention that in the
tearing process, a noistening fluid, and preferably
~danp air, having a humdity of 80% or nore,
preferably 90% or nore, and particularly preferably
fS@bor nore, is applied to the hig strength fiber.
HCFHQt&%éWEF‘ElFHEgrﬁﬁﬁ%‘}M16f1§ RECeRgRYdidfgtne fiber
fluid is less than 80% it is not preferred since
1 il femelet ustagiedeRaplyitly sPafrecchbrtge sRapheing roller,
surface of the fiber is reduced, whereby the towis
buhf sstesredl W8 t hngepsildinen baknag tHeodt béhe t dingke yarns
the single yarns liable to tw st around the feeding
tybbténgamconing Wparfieddigg giodlder and thesspanising roller,
- difficult to carry out spanizing stably. In order to :
ané@duberefBrel udtheatappll icrtsipami 2f nghkemgtilstentings £luid is
. necessary that the fiber is uniformy unraveled on
itpersantace of the spanizing roller, but excessive
unravel ing brings about the single yarns tw sting

ar ounthé hel feadiad spehlieri nmndehehs ppat ¢ og Hrad bakr of the
and therefore, the application of the noistening fluid

f&8dihgPes1 8L . arllec it sé e, {SHandzidg | engdddsheteenin a
the pair of the feeding roller and the spanizing

rd b &ff IfSoReE08Sabid00 ich,aankapeer8tabl oM A0 rbRgd09f from
cm and preferably in a range of from 7

120 to 175 cm. In the case where the spanizing length is less
.than-loo cm, the average single yarn length of the resulting
spanized yarn is less thah.40 cm, and the strength maintenance
_rate'of the base yarn becomes less than 70%, so as to fail to
attain the object of the iﬁvention. In the case where the
spanizing 1ength'exceeds'200'cm, on the other hand, it is not
preferred since the tow width between the feeding rollexr and

the Spanizing roller is extremely expanded to make the single
yvarn liable to twist around the spanizing roller, and thus it
“is difficult to carry-oﬁt spanizing stably.

- The spanized yarn of the iﬁvention having been described
hereinbefore may be suitably twisted and woven as a warp yarn
and/oxr a weft vyarn into a desired density, followed by
sﬁbjecting to refining, heat sefting, relaxing, calendering

and the like, to obtain a fabric.
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120 to 175 cm In the case where the spanizing | ength
is less than 100 cm the average single yarn |length
of the resulting spanized yarn is less than 40 cm
and the strength mai ntenance rate of the base yarn
becones |l ess than 70% so as to fail to attain the
object of the invention. In the case where the
spani zing | ength exceeds 200 cm on the other hand, it
is not preferred since the tow wi dth between the
E%%%%%%g roller and the spanizing roller is extrenely
expanded to make the single yarn liable to twi s

t

ar ounthe KETSEM S IRy re1d edvaaRaveRs e ingeditirpcutt! be

to carry out spanizing stably. The spanized yarn of
de prer i he@ Al T f deiteg loebhhdefariames theramideropelpy The

be suitably twi sted and woven as a warp yarn and/or a
Pyeperiyben int she desinmeslensieyobtainedednpyrhe following

subjecting to refining,, heat setting, relaxing,
mzahendering and the like, to obtain a fabric. 11

EXAVMPLE The constitution and advantage of the
(Invenfimenesd| Beedksoyi Bedennthpr 8rdetkdinly Witdngation and
“reference to exanples below. The properties in the

Exx@inpt asodel®s obt ai ned in the following manner. (1)
Fi neness, Breaking Strength, Breaking El ongation and

El astTige Npghtdibist Jhe Pparanele@ksrvar acieasiinhed tac crdinigis,
to JI'S 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
average value 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 calculating
from the stondard deviation (6) 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 vériation'(CV)'io single yérn 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



where the tw sted nunber was 250 t/m (2) Single Yarn '
Length 120 threads of the single yarns were randomy

wi thdrawmn fromthe spani zed 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 ating
fromthe standard deviation (a) and the average yarn ,
rPeAGEIPT LRF BieReln@@oldegddaPor CelE YdPaghet ;gﬁélren%panlzmg
obtained in the aforenentioned manner, according to
prreepsl Fowi Agheyyust Wew meggefieidsi ent of variation (CV)

in single yarn length (%9 =a / X x 100 (4) Nunber of
(Bremkage of t¥apnans! &eniprdex iofe remprleseds to 3)

condi tions, a nunber of breakage of the yarn

( br eaRages byg t viistamge aa bundshdien figediingg 112twol threads of
t he spanizing roller) upon carrying out the spani zing
pploepsphtayl8nkote sephshatastdeds i fdxanTives ch,t prddandd by
Conparative Exanples 1 to 3) By using the apparatus
Tehewn Twaifbv B.1. )t wachhrgadsg of topallyfpnehesylene, 100 dtex
t erepht hal am de fi bers (Twaron, produced by Teijin

anwed @t rBn¥th ogaZh hemdiek avittdt ahefdy Sa@in ¥ihBless and

dtex and a strength of 21 cNdtex with the single
tM@HlﬁﬂQ@@ﬁﬁ%ﬁﬂghhedamountasshownjleableiLwerearrangedK
and torn among the feeding nip roller, the shooter and the
spanizing nip roller 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,
sb as to obtain a bundle of short fibers.

" Subsequently, the short fibers were passed through the
‘suction air nozzle and the revolving conjugation nozzle to make
; é speed ratio between the spanizing nip rolle;: and the delivery

.roller of 100/99.5 to apply entanglement and to wind fluff éf
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 Fig. 1, two threads of
copoly—p—phenylene—3,4’—oxfdiphenylene o terephthalamide

fibers (Technora, produced by'Teijin Techno Products, Ltd.)

13



the oily agent attached amount as shown in Table 1
were arranged and torn anong the feeding nip roller,
the shooter and the spanizing nip roller at a speed
of 300 mfm.n with danp air applied thereto to nake a
spani zing rate of about 10 times with variation of
the di stance between the roller (spanizing |ength)
and the humdity of the danp air as shown in Table 1,
SO0 as to obtain a bundle of short fibers.
e%%%saaﬁéﬁﬂlf‘ %%ﬁﬂ%%oY?rﬂl5éP§nﬁéﬁeCﬁ%s%e%4tﬂF%ﬁghatﬁ§tal
suction air nozzle and the revol ving conjugation
L heonees tof ekl 0 fdisgsoed catieadidt fded St A/ Spani gGgn oily
nip roller and the delivery roller of 100/99.5 to
aappt \» tdmcdrgl emeonntand @ 2Wwboydweight wire shorngedband torn
“randonmly, so as to .obtain a spanized yarn of about '
- 21200 dtlex . fdddi physigatobleperthesslofotdre aphrilredpearizing
are shown in Table 1. (Conparative Exanple 4) By
nisi nglibe appar &t udl stovee | befvgen lthewerdllkeads sgfanizing
copol y- p- phenyl ene- 3, 4' - oxydi phenyl ene terepht hal am de
1énden s (fTacinemaat P egeedoby3T@in Anii nTedhmodBnp duCt having
Ltd.) 13 each having a single yarn fineness of 0.84
a g dia  @tfabosf hpgness VhededdG dltdke a ShaEDGIAgOfate of
25 cNdtex and an oily agent attached amount of 0.2%

abyutel @htives e abrasged apdainrh panBng bhesheedi Agpers.
nip roller, the shooter and the spanizing nip roller

Wi th %@éé&@é‘r@@l??tﬁﬁ?@@ﬂdﬁ EQble®:SweeRAPLZEDS through the
suction air nozzle and the revolving conj ug.ation nozzle tomake
a speed ratio between the spanizing nip roller and the delivery
roller of 100/99.5 to apply entanglement and to wind fluf—f of
- short fibers randorﬁly, so as to obtain a spanized yérn of about
220 d’r_.ex. The physical ﬁroperties of the spanized yarn are

shown in Table 1.



l ength) of 120 cmat a speed of 300 mMmn wth danp
air having a humdity of 50% applied thereto to nake
a spanizing rate of about 10 tines, 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 vi ng conjugation nozzle to make a speed ratio
bet ween the spanizing nip roller and the delivery
roller of 100/99.5 to apply entanglenent and to w nd
fluff of short fibers ra y+ SO as to.obtain a
spani zed yarn of about 220 dtex. The physica
properties of the spanized yarn are shown in Table 1.

14 Tablle 1 Unit Exanmplgi 1 Exaqu@mg1Exangggm§2 Kin@mﬁ$b3
pase Iwar}@nra ofl\lé@tgo waron vyarn HFInengss oT baSq yarn
singl e jyarn ex 1.1 1.1 1.1 Gwhiynagent wBwiasteached %vayon
wei ght (0.2 ¥ o anmount Bpanizing dm 120 150 {175
— i
BS,—,BSPJrE' ng:.fieeﬁgbh dtex 1.1 1.1 1.1
single yarn s
Qily agent
attached % by weight - 0.2 0.2 0.2
amount
Spanizing ‘ ‘
o cm 120 150 - 175 .
Spanizing length ‘
condition Humidity of )
. % 95 95 95
damp air
Fineness dtex 221 222 220
Strength cNidtex 15.4 16.1 16.8
Average single cm 51 ' 81 75
yarn length
Coefficient of
v.anatmn in % 34 35 29
single yarn _ _
Spanized length
yarn Strength
maintenance % 73 ' 77 80
rate
Standard ' o .
deviation of cN/dtex 1.1 12 1.5
strength
Number of .
breakage of per hour ' 0 0 0
yam (8h)
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condition Humdity of 95 95 95 danp air
221 222 220 Strength cN dtex 15.4 16.1 16.8 Average
single cm51 61 75 yarn length Coefficient of
singl e yarn Spani zed | ength

vari ati on

in

% 34 35 39
yarn Strength mai ntenance % 73 77 80

Fi neness dtex

rate Standard -

- deviation of cNldtex 1.1 1.2 1.5 strength Nunber of
breakage of per hour 0 0 O vyarn (8h) 15 Table 1
(continued) Conparative ConPar ative Conpar ative
Conparative Unit EXRhpreed) Exanpl e 3
Exanpl e 4

Unit Comparative | Comparative | Comparative | Comparative
nl Example 1 Example 2 Example 3 Example 4
‘Kind of base
Twaron Twaron Twaron Technora
yarn o
Base Fineness of
yarn . diex 1.1 1.1 1.1 1.1
single yarn
Oily agent % by
attached amount | weight 0.2 0.2 0.2 0.2
_ - | Spanizing length &m 40 80 150 120
Spanizing _ —
condition Humidity of o, a5 . a5 50 50
damp air
Fineness dtex 222 223 218 221
Strength cN/dtex 11.1 12.1 15.9 18.8
Average single’ om 19 42 55 50
yarn length
Coefficient of
variation in % 30 31 63 34
single yarn
Spanized tength
yarn Strength )
maintenance % 44 48 76 79
rate
Standard :
deviation of cN/dtex 1.3 1.1 35 1.3
strength
Number of
breakage of yarn hpozrr -0 0 3 0
(8h)
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Ki nd of base Twaron Twaron Twaron Technora yarn Base
Fi neness of yarn single yarn dtex 1.1 1.1 1.1 1.1
Oly agent %by 0.2 0.2 0.2 0.2 attached anount

wei ght Spani zing |ength ¢cm 40 80 150 120 Spani zi ng
condition Humdity of %95 95 50 50 danp air Fineness
dtex 222 223 218 221 Strength cN dtex 11.1 12.1 15.9
19. 8 Average single cm 19 42 55 50 yarn length

LZ nt of _variation in %30 31 63 34 single yarn
it 2 I%%%%ECA9£PET§trength nai nt enance % 44 48 76

rate Standard deviation of cNdtex 1.3 1.1 3.5
1 3 According to the 1nventlon, such a spanized yarn can be

obtained that has a high strength maintenance rate of the
spanized yarn with respect to the strength of the high strength
short fiber as compared to the conventional spanized yarn with
- small fluctuation in single yarn length thereof, so as to
provide, for example, a protective clothing material of high
guality in the field of protective clothing material.
According to the production method of the invention, the high

strength spanized yarn can be stably produced.
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strength Nunber of breakage of yarn hoper ur 0 0 3 0

.(8h) 16 | NDUSTRI AL APPLI CABI LI TY According to the
i nvention, such a spanized yarn can be obtained that
has a high strength mai ntenance 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 |length
thereof, so as to provide, for exanple, a protective
clothing material of highCiSty in the field of
protective clothing material. According to the
production nethod of the invention, the high strength
spani zed yarn can be stably produced 17 CLAIMS 1. A
hi gh 3trengbhhipan Zeenybhnseanpredi yara srger seiepgt high
short fiber conprising at | east one pol yner sel ected

strenutheskpvuf iberstonong séhapat yLqrgthengl pakymer selected
t erepht hal am de, pol y-p-phenyl ene benzoxazol e,

I pahyEtehgreng, cqros st 1ryd oi"‘apodnpep—ghelnmhehé)teampmltlileclamide,

pol yester and having a strength of 14 cN dtex or
pobyep-phangttrei zasknnokhablehe hpglysthehstd, shosiyvinyl
fi ber has an average single yarn length of from50 to
alcohol and wholly aromatic polyester and having a strength
| of 14 cN/dtex or'more, characterized in that the high strength
sh_orf. fiber has an average single yarn length of from 50 to
90_ cm and a coefficient- of variétion (CV) in average single
yarn length of. 50% or less.
| 2. The high strength spanized yarn according to claim
1, wherein the high strength spanized yarn has a strength
" maintenance rate of 70% or more with respect to the; high
strength shor£ fi_ber.-
; 3. A method for producing a high strength spanized
- yarn characterized by comprising steps of: tearing a high
strength fiber comprisin'g at least one polymer selected from
| the group consisting of poly-p-phenylene terephthalamide,
pol.y—p.—phenyle'ne " benzoxazole, polyethylene, po.lyvinyl
a_lcbho-l and wholly aromatic polyester and having a strength
of i4 cN/dtex \or more, between a pair of a feeding roller and-

a spanizing roller with a distance between the rollers of from

100 to 200 cm, to which a moistening fluid ha_ving a humidity

18



90 cmand a coefficient of variation (CV) in average

single vyarn length of 50%or |less. 2. The high

strength spani zed yarn according to claim 1, wherein

the high strength spani zed yarn has a strength

mai nt enance rate of 70% or nore with respect to the

high strength short fiber. 3. A nethod for producing

a high strength spanized yarn characterized by

g rising steps of: tearing a hi strength fiber X

ﬁﬁm Qan‘Oéte IS sAPRREE ol FHEr W§gbééﬁyanﬂr &he tHoer with
roup consisting of poly-p-phenyl ene terephthal am de,

C%%B99%tbﬁ%n9héﬁégbeﬁz§%32@l@Ozﬁgﬁyethylene pol yvi nyl

al cohol and wholly aromatic pol yester and having a

strengyth ofhapedtyaft rroproduelnpet Wegh atpangthbfspanized

feeding roller and a spanizing roller with a distance
Yden eerptdiang did elsiof 3f runerd 00 tthe 2Q@hcetreoghhi thbar is

noi stening fluid having a humdity 18 of 80% or nore
atsacppdivecch and cdilyhdgantngnt de frdoert wift irom 0.05 to 0.5%

conjugation through a fluid nozzle. 4. The nethod for
byprwselightg a hi gh strength spanized yarn according to

claim 3, wherein the high strength fiber is attached

with an oily agent in an anmpbunt of from0.05 to 0.50

by weight. 19
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