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FI ELD [ 0001] The present invention relates to a highly
shrinkable fiber that is high in shrink perfornance
and that can provide a high density when bei ng used
as a woven fabric. BACKGROUND ART [0002] In recent
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firmness, repellency and the like can be obtained.
[0003]

Although highly shrinkable polyester filaments are used
as such highly shrinkable fibers, they feel somewhat hard after
being shrunk and therefore are problematic in comfortableness
in clothing applications.

[0004]

JP H03-64516 A discloses a highly shrinkable nylon fiber
having a boiling water shrinkage of 15% or more. However, this
fiber is designed for being fabricated into heterogeneously
shrinkable combined filament yarn by being intermingled with
another fiker. Therefore, if a woven fabric preduced by
weaving that fiber is subjected to heat treatment, it is not
shrunk sufficiently due to its small shrinkage stress and a
woven fabric having a high density could not be obtained.
(0005] :
JP H08-209444 A discloses a highly shrinkable nylon fiber

having a boiling water shrinkage of 30% or more. However,




1 since the polyner to be used for producing this

fiber was produced by copol ynerization, there have

been a problemthat the production of the copol yner
requires tinme and | abor and the cost becones high.

[0006] Patent docunment 1: JP HO03-64516 A Patent
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when being used as a woven fabric,

MEANS FOR SOLVING THE PROBLEM
(0008]

In order to achieve the aforementioned object, a first
gist of the present invention is a highly shrinkable fiber
comprising a nylon MXD6 polymer and a nylon 6 polymer, wherein
theweightratiothereofisfrom35:65to70:30andthebreaking
Strength is 4.00 cN/dtex or more. The nylon MXD6 as referred
to herein is a crystalline polyamide cobtained from a
polymerization reaction of metaxylenediamine and adipic acid.
[0009]

One of the preferable embodiments of the present
invention is the above-mentioned highly shrinkable fiber
wherein the weight ratios of the nylon MXD6 polymer of the nylon
© polymer is 45:55 to 55:45.

EFFECTS OF THE INVENTION
[0010]
The highly shrinkable fiber of the present invention
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exhi bits high shrink performance due to the fact that
the nylon MXD6 pol yner and the nylon 6 pol yner have
been m xed in a wight ratio of 35:65 to 70:30. In
addition, it is good in weavability and has high tear
strength as a woven fabric because it has noderate
strength. Moreover, it has good feeling that highly
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BEST MODE FOR CARRYING OUT THE INVENTION

[0013]

The present invention will be further described
hereinafter.

The polymer mixture to be used for the present invention
must be a mixture prepared by mixing a nylon MXD6 polymer and
anylon € polymer in a weight ratio of 35:65 to 70:30. A highly
shrinkable fiber can be obtained by using the mixture as a raw
material. If the nylon MXD6 polymer is present at a proportion
of less than 35% by weight or more than 70% by weight, fibers
high in boiling water shrinkage cannot be obtained.

(0014}

It is particularly desirable that the polymer mixzture

to be used for the present invention has a weight ratio of the

nylon MXD6 polymer to the nylon 6 polymer of from45:55 to 55:45.

If the weight ratio is from 45:55 to 55:45, the boiling water




3 shrinkage (% is particularly great and, therefore,

a denser woven fabric can be obtai ned. [0015] From

the viewpoint of the stability of melt spinning

operation, the nylon 6 polyner preferably has a

relative viscosity of 2.2 or nore. The relative
viscosity is nore preferably 2.4 or nore, and
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The moisture regains {(ppm) of the nylon 6 polymer and
the nylon MXD6 polymer are not particularly limited and may
be determined appropriately. 1In view of spinning operaticnal
efficiency, the nylon 6 polymer and the nylon MXD6 to be used
preferably have each a moisture regain of 500 ppm or less, more
preferably 300 ppm or less, and particularly preferably 200
ppm or less,
[0018]

In order to improve the spinning operational efficiency,
it is desirable to allow the polymers to contain inorganic
particles. Many kinds of inorganic particles can be used for
this purpose and examples thereof include titanium oxide, zinc
oxide, magnesium carbonate, silicon oxide, calcium carbcocnate,
alumina and the like. While the inorganic particles to be
added are not particularly restricted unless the spinning

cperational efficiency is impaired, it is desirable, from the




added are not particularly restricted unless the

spi nning operational efficiency is inpaired, it is
desirable, fromthe 4 viewpoints of dispersibility
and cost performance, to use titaniumoxide. It is
desirable to add inorganic particles in an anount of
0.1% by weight to 3.0% by weight, and particularly
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[0021]

The spinning method and the draw-twisting method to be
used for obtaining the highly shrinkable fiber of the present
invention (hereinafter, referred to as the invented fiber) are
not particularly restricted. Draw-twisting after spinning by
a conventional system, drawing immediately after spinning, or
the like may be determined appropriately. The drawing method
is not particularly restricted, and cone-step drawing,
multistep drawing, or the like may be determined
appropriately.

[0022]

Spinning conditions may be determined appropriately
from the viewpoint of the relative viscosities of the polymers
or the operational efficiency. The following example 1is
introduced as one example. A polymer mixture is prepared by
mixing a nylon 6 polymer having a relative viscosity of 3.0

and a nylon MXD6 polymer having a relative viscosity of 2.7.

5




or the operational efficiency. The follow ng exanple

is introduced as one exanple. A polyner mxture is

prepared by mxing a nylon 6 polyner having a

relative viscosity of 3.0 and a nylon MXD6 pol yrmer

having a relative viscosity of 2.7. 5 The pol yner

m xture is then nelt-spun by a conventional nethod to
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[0025]

Tt is desirable to determine the draw ratio according
to the spinning rate (m/min) . Determination of a spinning rate
and a draw ratio in good balance makes it possible to adjust
the strength and the degree of elongation of the resulting fiber
and, as a result, to obtain a fiber that is excellent in
weavability. For example, when the spinning rate is adjusted
at 1500 m/min, the draw ratio is preferably adjusted at 2.0
times to 2.4 times, and particularly preferably 2.1 times to
2.3 times.

[0026]

From the viewpoint of cperational efficiency, the

drawing rate (m/min) is preferably 500 m/min to 1000 m/min,

and particularly preferably 600 m/min to 900 m/min. The
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times to 2.4 tinmes, and particularly preferably 2.1
times to 2.3 tinmes. [0026] Fromthe viewpoint of
operational efficiency, the drawing rate (mmn) is
preferably 500 mMmn to 1000 mmn, and particularly
preferably 600 mmn to 900 mMm n. The 6 spindle
rotation speed (rpm is preferably adjusted at a val ue
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[6028]

The single yarn fineness (dtex) and the number of
filaments of the invented fiber are not particularly limited
and may be determined appropriately as far as the fiber can
be spun. Although either a multifilament or a monofilament
may be determined, a multifilament is preferred when being as
a highly shrinkage woven fabric because high denseness can be
obtained. The single yarn fineness in a multifilament is
preferably 1 dtex to 6 dtex, and particularly preferably 2 dtex
tc 4 dtex.

[0029]

The sectional shape of the invented fiber is not
particularly restricted. From the viewpoint of spinning
operation efficiency, it is preferably a circular cross
section.

[0030]




preferably 1 dtex to 6 dtex, and particularly
preferably 2 dtex to 4 dtex. [0029] The sectiona
shape of the invented fiber is not particularly
restricted. Fromthe viewpoint of spinning operation
efficiency, it is preferably a circular cross
section. [0030] 7 The invented fiber nust have a
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is preferably 0.15 cN/dtex or more. Itjj;moregmeferablyO.ZO
cN/dtex or more, and particularly preferably 0.25 cN/dtex or
more. If the heat shrinkage stress is within the
above-mentioned range, it is possible tc obtain a denser woven
fabric by shrinking the fiber at a higher shrinkage stress
during the shrink process.
[0033]

One example of the method for obtaining a high density
woven fabric by using the invented fiber is introduced below.

The weaving method and the weaving structure used in
weaving the invented fiber are not particularly restricted,
and they may be determined appropriately from the viewpoint
of weavability and design.

[0034]

The method of shrink processing a woven fabric is not
particularly restricted and may be determined appropriately.
It is desirable to immerse a gray fabric after weaving in hot
water while applying fized tension. At this time, it is

preferable that the fabric is subjected to shrink process at



The weavi ng nethod and the weaving structure used in
weavi ng the invented fiber are not particularly
restricted, and they nay be determ ned appropriately
fromthe viewpoint of weavability and design. [0034]
The met hod of shrink processing a woven fabric is not
particularly restricted and may be determ ned
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Measurenment of relative viscosity The neasurenent of

EXRMPLA¥Pve viscosity is performed by the use of an

[o@wtpmatic viscosity anal yzer (nodel SS-600-L1)

The present invention is described below in more detail
with reference to Examples. However, the present invention
is not limited to the following Examples.

[0037]
A. Measurement of relative viscosity

The measurement of relative viscosity is performed by
the use of an automatic viscosity analyzer (model SS-600-L1)
manufactured by Shibayama Scientific Co., Ltd. A polymer is
dissclved at a concentration of 1 g/dl by using 95.8%
concentrated sulfuric acid for a scolvent, and the measurement
is performed at 25°C in a thermostatic bath.

[0038]
B. Measurement of breaking strength and elongation at break

The measurement is performed by using Autcgraph AGS-1KNG
tensile tester manufactured by Shimadzu Corporation, under
conditions including a sample yarn length of 20 cm and a fixed
tensile rate of 20 cm/min according to JIS L-1013. The value

obtained by dividing the maximum load in a load-elongation
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manuf act ured by Shi bayama Scientific Co., Ltd. A
polynmer is dissolved at a concentration of 1 g/dl by
usi ng 95.8% concentrated sulfuric acid for a sol vent,
and the neasurenent is perforned at 25Cin a
thernostatic bath. [0038] B. Measurenent of breaking
strength and el ongation at break The neasurenent is

cperd ?jﬁﬂdﬁé))éf:tﬁémﬂﬁsﬁug@gd@éghnééﬁa.é%f@ﬂﬁih@ seskefth

act ur | magzu r oratlon, u er , . )
(T L RS GaPRE s Lo Bt 40 B iR b 186 i ned
ad di xebndensdt et abeeHt 20) cmm n according to JIS

¢%é%13. The val ue obtained by dividing the nmaxi nrum
[ in a | oad-elongation 9 curve by the fineness is

c.dlefailrtaalasicaq bs £aks Nisg resgéh shehNirsgx) and the
el ongatl on

ercent I th ti, [ defi d . )

ol onalis o1 BR BT a R Rk o Gab G0 L G HFEEF RS b BROS 15 as
fdgolidl‘,@m.g \Eatr@t,SEr imklb@ge i_'EhEo(laie%lﬂalfﬁd @nwigﬁ_tglﬁﬁdcﬁffo_.g g is
olrllrn wat er | NKage. 1S a ol.l OWS., Irst, a | per
T (5] SAE S e St 0 3hg (EEas GIGHEY g ghand
fdxﬁﬂﬂimﬂhuﬂéﬁiéﬁkxﬁomStémﬁ@M£d%f@ Sﬁ@ﬂﬁeaé@ﬁiﬂ?_ghe fiber

m tes tr mte er at ur.e an neasuri ng .t he . per
LTt b, THRn e SAPBE 1% SRS Ln D5gr iy Wakear £oF 20
mifrort 0. MF}EEEeaTﬂ'ﬁéﬂ bert takene el 1dhgt hetboidraifun@llowed

owe to Stan at oom t.e er at e [

RGeS B The BRE T Hiar ToFhuTh M e o ARAgEH 410"
larepdurate A heh b kadg ateeasshed nkaliee Awiilsing water

cal cul ated by the fo]l ow fornmula, . Aw, = O -
SRS oy e ke S Wb A Ea Lo ek FkEgd=a a
AW caditaf 0.1210/1.01<10% bex) | ength after shrinkage at a
Ld'o%bogﬁ_&'aeizn%ﬂ i[k%(()fgcg) e?%t} Nfr?}?é‘é&”ae{‘taoiogzgaéfsﬁfb §a9e

LN

Stress B58 T ndastred vy usrng

Lishrhimeagel ersytrie ssf taamal stzetn kaveeht Ki- 1 baduaofif @cRuged
{ﬁanebo Engi neering Co., Ltd. A heat shrinkage

4 . e
[for e that is exhibited
D. Measurement of heat shrinkage stress

Heat shrinkage stress is measured by using a shrinkage
stress analyzer, model KE~II manufactured by Kanebo
Engineering Co., Ltd. Aheat shrinkage force that is exhibited
by a sample varn tied at both ends intc a loop with a 5-cm
circumference 1s measured when an initial load of
(fineness)x2/30 (cN) is applied and the sample is then heated
from room temperature at a rate of 120°C/min. The maximum of
the measured heat shrinkage force is defined as the peak (cN)
of the heat shrinkage force and the temperature at the peak
is defined as the heat shrinkage force peak temperature (°C}.
Then a value obtained by dividing the maximum value of the heat
shrinkage force by twice the fiber fineness is defined as a
heat shrinkage stress (cN/dtex).

[0041]
E. Evaluation of weavability

A woven fabric with plain weave tissue is produced by

10



by a sanple yarn tied at both ends into a loop with a
5-cm circunference is neasured when an initial |oad
of (fineness) x2/30 (cN) is applied and the sanple is
then heated fromroomtenperature at a rate of
120C/ m n. The maxi num of the nmeasured heat shrinkage

force is defined as the peak (cN) of the heat

Wimkageakangemand shRerbaOPSLALYEE BY iﬂ?zﬂs% d $otation
defi ned as the heat shrinkage force peak tenperature
RE=d ofhelf Ca WPl @ othEmédehyedivei dengthhd smaiamuwmed when

A wes ofi e J@@tha§rﬂé%§@eirﬁ§c5i§iﬁ{e L e e f L 08L rrat
fineness is defined as a heat shrinkage stress
"N @l [fo04tE cECURVAINgat iodn feuffdagabitl iveynAbreakage.

Mmovenifpbikég whih dHaiweavent i d
t}k%tusilnlg a weavi ng maclhinne ngﬁgfgggﬁ?e%ergéﬂgﬁﬁ%E% bgtter
YEPIRL1dgded 16F 3BOSPRE AR i a Ieawavernadygdf 500 m

drSmOBASLE qéWhent o the Jurehi A8, d M4l has PEEANE sampie having
i npossible to maintain normal weaving due to the
folEarFenca It Aiurlasty Wy e Bt dakdigedoed tte oe poor in
wiellahed itRat the | onger the weave length is, the

%Z)t ejr the weavability is. A sanple having a weave

{ ﬁéth of 500 m or nore is judged to be good in

rueavabirl iftyystard a sanpl e having a weave | ength of
| ess an 500 m.is judged to be poor in weavability.
[0042? SFCO¥BYerafhetot STHET EBGEr PYakker fPSlasinaefopyula:

trBeafiokh guhag sf ; 1y 1f4 (Atex) i
{ arﬁ ! ?iggeﬁgist 36(%@%0\?&%{@% c ﬂ?&?ﬁ&%.ﬁ Wcogr{e}n afnaé)r “
(¥/§r8 bFeséed™y the sumtotal of the cover factors

adat esneredebebdt b WaARPS uaNd Jthe Waf ke TESRECHENE] Yrs
dTjge fact hat ht he cover factor .is great neans that
¥ ?ﬁ%‘l%élfw ANGMEHPS AP TvehESarkeFRICE Hee lpverfhe fact

thabriles and drmphiesrt hatgidhe: wever thabryfrns JHd@by} B great
aggg%%P%%%'ang%%;the woven fabric and implies that the woven
fabric is high in denseness.

[0043]

G. Shrink performance evaluation (cover factor change)

The shrink performance of a woven fabric is evaluated
cn the basis of cover factor change. The cover factor change
is expressed by the following formula:

CFl - CFO

CF0: Cover factor before shrink processing

CFl: Cover factor after shrink processing under a fixed tension
ofO.lOcN/dtexjjlthelateraldirectionandjj1thelongitudinal
direction, respectively.

The fact that the cover factor change is great means that the
woven fabric has shrunk greatly through the shrink processing
and is implies that the fabric is of high shrink performance.
A sample having a cover factor change of 400 or more is Jjudged
to be of good shrink performance and a sample having a cover

factor change of less than 400 is judged to be poor in shrink
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G Shrink performance eval uation (cover factor change)
The shrink performance of a woven fabric is eval uated
on the basis of cover factor change. The cover factor
change is expressed by the following formula: CFl -
CFO CFO. Cover factor before shrink processing CFI1:
Cover factor after shrink processing under a fixed
pkefisraancef, 0. 10 cNdtex in the |ateral direction and
in the | ongi tudinal direction, respectively. The fact
[PR4¢ 1t he cover factor change is great neans that the

HWQ¥E s {2 d - Bag %Mtﬂéﬁék'ﬂeéf‘é@k‘gﬁgtﬁ%fSQerd%n fabric
roceSS|ng and is inplies that the fabric is of high

adRernREpePFo PFRSESSINE sanpl e having a cover factor

changenof -489dahcBDEE ths a-ddged holo (88 nefl 9006 SR itk hod)
performance and a sanple haV|ngéa cover = factor change
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EE&CIHEH is cut at the center of one shorter si e,

PErPERAPEALAFI e FIHRIEHEL 2an $heh e odadC &/min

b§t EBBOLBE( MY bntbh%1W%r@t&%&@k&ga%dryﬂéﬂﬂhaﬁﬁﬂédﬂuked by
ar_strength in the weft cutting direction after

OEEPNEECpF8ces§gﬁg are neasured at a tensile rate of 10

cm m nf biet healser oénathensi tl@es‘héﬁ‘ﬁg& htamd;y@@fectlon is
ORI ENTEC Co, the t

f db
2B Bhgtar s RrChEhSams e ot EPRG bi PeLhPote 1o cus6 NGl rect Lon

mow pnd: ke e, ealt SEV?@@@@dIEhéthe:h/@ftfeaQ:Utsﬂ:Ir@@tgth 1s good
ion ) Judged that the .t

i's
ﬁ’l’é%éfeﬁrl §t§%]6ath llrf tg%ew‘i"é%F hEFPHTLRE JV\%IJFSS than
20Ut &g dhéeﬁéaﬁnstﬁehgﬁﬁ 1haﬂhe2@eﬁta@ﬂtthﬁgt@ﬂfectlon is
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[0045]
[Example 1]

Chips of a nylon 6 polymer having a relative viscosity
of 3.0 and chips of a nylon MXD6 polymer having a relative
viscosityof 2.7, each of the pclymers containing 0.4% by weight
of titanium oxide, were vacuum dried. The moisture regain
after drying of the nylon 6 polymer was 130 ppm and that of
the nylon MXD6 polymer was 80 ppm.

[0046]

Both the polymers were charged in a weight ratio c¢f 50:50
into one bag and were mixed uniformly. The resulting mixture
was melt-spun at a spinning temperature cf 290°C and a spinning
rate of 1500 m/min with a spinneret having 24 holes to obtain
undrawn yarns.

[0047]
Then, the undrawn yarns were subjected to draw-twisting

at a drawing rate of 800 m/min, a spindle rotation speed of
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[0045] [Exanple 1] Chips of a nylon 6 polyner having a
relative viscosity of 3.0 and chips of a nylon MXD6
pol ymer having a relative viscosity of 2. 7, each of
the polynmers containing 0. 4% by weight of titanium
oxi de, were vacuumdried. The noisture regain after
drying of the nylon 6 polynmer was 130 ppm and that of

808 h@pnnylaowﬁ%@ @@layd&r t‘é@ﬁ)e&%t’%&@ o[f0846¢, Bot EH@ heater

pol'ymers were charged in ight ratio of 5 into
ter@m%r%%@r%rmﬁ \Aeﬁ%cm Red c'arﬁrf@f R 1oTRE ?e@u??l?@taln drawn

yafhX! UM s RSenids PNt g S Rt &g & enpies acﬂ_tlé.\ﬁnofzarns
290C and a sgl nning rate of 1500 mnin wth

resgt Hid tee thble g P a7 885182 obC&iek E%Ir%vﬁ?%ﬁh@as 4.45

cN[QO47] thhenjed e Widkawagkaring wase3subgecied tige beiling
drawv-twsting at a_drawing rate of 800 mmn, a

watket el bRaEi BASspéed®of 12 800 rpm a roller heater
[otegperature of 85C, a plate heater tenperature of

150C, and a draw ratio of 2.2 to qQbtain

VeadlEHEH ¥ aéfpﬁlf%oﬁ}l%‘?aéﬁi? E8Laf lPﬁeS%?%‘é\ﬁ%Q(#pm ising
thé eyeabedndhat chbe ﬁkﬁﬂﬁeij&rwas a82wBfdtexndt he —stlrlan@trﬂn

was 4.45 cN dtex dﬁgree g eIo at.ion w% £
hor&%@%%%t%%?vﬁgteﬁﬁ? Eng FRkad efigs 18317, a piest o
83 W@ﬂé@aﬁﬁﬁaﬁﬁéf %f@:ﬂu@in% a[j@i:al}/l bab speed waf a3§ﬂ)alipﬁr‘veave

using the abov ntion rawn yarn
LiS90FT| AnE T WorBBERFebRy| LA FoFERCRAl Sttt purte/2. 54
cmphayViRF tadbineeressrob4 B3rds A2 £%4 asnwaires 4 peadeciaggah of

gray fabric with a plain weave tissue. The gray
82¢dbric had a warp density of 106 yarns/2.54 cm a

[oowe$f density of 94 yarns/2.54 cm and a weave |l ength

3;té?%gﬁggykggégélgheagra%mé?gééclgaﬁoLnwg£g?da£n9gg£ for

20 minutes under a fixed tension of (.10 cN/dtex applied in
the lateral direction and in the longitudinal direction,
respectively, thereby being subjected to shrink processing.
A woven product was thereby obtained. Measurement of the
fabric density after the shrink processing revealed that the
warp density was 134 yarns/2.54 cm, and the weft density was
101 yarns/2.54 cm. Measurement of the tear strength after the
shrink processing revealed that the tear strength (N) in the
warp cutting direction was 23.2 N and the tear strength (N)
in the weft cutting direction was 17.2 N. Moreover, the fabric
had softness and was moderate in springiness and firmness, so
that it had good feeling.
[0050]
<Boiling water shrink performance evaluation based on
difference in mix ratio of nylon 6 and nylon MXDé&>
[Examples 2 and 3, Comparative Examples 1 to 4]

Various evaluations were carried out for fibers obtained
by performing melt-spinning and draw-twisting in accordance

with the procedures disclosed in Example 1 except for changing
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20 m nutes under a fixed tension of 0.10 cN dtex
applied in the lateral direction and in the
| ongi tudi nal direction, respectively, thereby being
subj ected to shrink processing. A woven product was
t hereby obtai ned. Measurenment of the fabric density
after the shrink processing revealed that the warp
t KL RS ikt Ya MBS oE3dh ¥ a2 6 b 16Me Bd dt tiee weflondensé o lymer.
was 101 yarns/2.54_cm_Measure nlfl of the tear
Thg (Eth-arte? 9 TQhMRnk? p?%}eg%s' ng reveal ed t hat
[GdwLtear strength (N) in the warp cutting direction
was 23.2 N and the tear strength (N) in the weft
cutting direction was 17.2 N. Mdreover, the fabric
had softness and was noderate in springiness and
firmess, so that it had good feeling. [0050]
<Boi | i ng water shrink performance eval uati on based on
difference in mx ratio of nylon 6 and nyl on MXD6>
[ Exanpl es 2 and 3, Conparative Exanples 1 to 4]
Various eval uations were carried out for fibers
obtai ned by perform ng nelt-spinning and
draw-twi sting in accordance wth the procedures
di scl osed in Exanple 1 except for changing 13 the m x
ratio of the nylon 6 polyner and the nyl on MXD6
polymer. The results are set forth in Table 1. [0051]
14 a) ma (a4 A NON'"i NN(ON OXOONN
al NOrr UWr-1 Occv (OOrN1 N H
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Co rEW\é%rExa l X‘%\B%f 91 ancﬁ Ee ﬂﬂé(mlﬁtfgtﬂg o%hw‘.ene nylon

nyl o Iyne excessi vély small and,
MXD@@@hmmmmmahmﬂaauﬁ1W&mmsmahﬁHntheswageﬁﬂéK ¢¢ﬁtmlllng

wagsso at|0n m%%@d%ﬁ&? HﬁFag 5 DgtlBSJ{gﬁg%ﬁ&% m@%ashrlnk

oW & nse woven r|c co obt ai ned
petﬁofhﬂ@aeawaseaExanﬁbesaﬁdand 4§nsﬁnUeVEnefﬁb%lﬁapp@ld be

obfe%me ”yf omW%@aF&%k»é”E&am@ gscsaawe'@a,g{ee%e the ratio

rmn nce was poo as a resu
ofdeneenmbwenMKBErpolymer was excessively great, the shrink

performance was poor and, as a result, no dense woven fabric
could be obtained. ©On the other hand, in Examples 1 to 3, which
are in accordance with the present invention, the boiling water
shrinkage was good and the shrink performance was high, so that
a dense woven fabric was successfully obtained. Moreover, the
fabric had softness and was moderate in springiness and firmness,
so that it had good feeling.
[0053]
<Weaving performance evaluation based on difference in fiber
strength>
<Examples 4 and 5, Comparative Examples 5 and 6>

A fiber was produced in the procedures disclosed in
Example 1 except for changing the fiber strength by changing
the relative viscosity and then weaving performance evaluation
and evaluation of tear strength after shrink processing were

. carried out. The results are shown in Table 2.

[0054]
[Table 2]
Comparative [Comparative E g
Example 5 Example 6 Example 4 xample
Fiber strength before 3.35 3.51 4.32 4.66
shrinkage
(cN/dtex)
Elcngation at break (%) 33.9
Relative Nylen & 2.1
viscosity
Nylon 2.4
MXD6
Weaving length (m) 244
Tear Warp cutting 21.2
strength direction
(W)
Weft cutting 13.5
direction
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could be obtained. On the other hand, in Exanples 1 to

3, which are in accordance with the present

i nvention, the boiling water shrinkage was good and

the shrink performance was high, so that a dense

woven fabric was successfully obtai ned. Mreover, the

fabric had softness and was noderate in springiness

and firmess, so that it had good feeling. [0053]

W4 ing performance eval uati on based on difference in

fiber ést(r%engt h> <Exanples 4 and 5, Conparative

Exanpl e§ Somapar 81 e B xxmip Mas spieducedi hRcthg. ¢4

RIA@C EGHT %éik\,gglvgﬁgqiitn Exanpl e 1 except for gﬁgr?é:i Agrength

the fiber strength by chdnGiHg " t h€Tr Bhatdtenhsedsi Eyamples

e papeshnorpet o aaases g Walh e Bekasns fpvention,

b 3 .

were. carri egllo t COTHS P%sﬁ}%tsalé’leéj SSASen ofalles ession of
7 . .

FB654FieprabkecaptBonpanatiivetr CoApat ki sggagxgggéﬁgfﬁg after

Exanmpkepp ml.e. 5 _Exanpl e 6 Fiber strength
3.35 3. 10(21%?‘&568283%9:2’%%% (cN/dtex) Elongation

at break (% 33.9 31.9 35.2 33.9 Relative Nylon 6 2.1

BT oy pegatalyion 2420 252 T wos

ving | ength
Eﬁ&%@zz. 8 22.1 22.4 strength direction (N) Veft
cutti ng H2rlitad 15%04761’8.&]8 %lirg%cltl on 16

| y shrinkable fiber of the
present invention has characteristics, such as high boiling

water shrinkage and high shrink performance and therefore is

Suitable for use for highly shrinkable woven fabrics.
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[0055] In Conparative Exanples 5 and 6, since the
fiber strength was |ow, the weavability was poor. On
the other hand, Exanples 4 and 5, which are in
accordance with the present invention, good
weavabi lity coul d be obtai ned because of possession of
sufficient strength. In addition, the tear strength
after shrink processing aaasiMjood. | NDUSTRI AL
APPLI CABI LI TY [0056] As described above, the highly
shrinkabl e fiber of the present invention has

[1charratt ghilgtslesi nsaische &S beirgbohpr i & hgg avayépnsibémpagemer

nd_hi gh shri.nk performance_.and t.her.e [ tab
ang gy fLER S P ERPT AR AoT i WS T SaFSs- 5 EeE AthB O
35{65 ﬁbh?@hBQ SMdlﬂkabbEeékbeg SOnanShnch/dybam D@ . 00
wherei n the wei ght

and a nylon 6 pol yner,
CN}%&%% thdPeb¥ is from 35:65 to 70:30 and the br eaki ng
strength (cNdtex) is 4 00 cNdtex or nore. [2] The

h I f I
L RGO e G4, S TG 8 26D
rat o fafomhedbybbnt X656 @bl yldr to the nylon 6 polymer 1s from
45:55 to 55:45.
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