SPECI FI CATI ON  SPLI TTABLE CONJUGATE FI BER TECHNI CAL
FI ELD [ 0001] The present invention relates to a
splittable conjugate fiber that is conposed of a
plurality of split conponents including a polyam de
and that is useful for the production of a fiber
structure being soft, rich in bul kiness and having a
good hue. BACKGROUND ART £$oog£ gﬁllttable conj ugat e
fi bers conposed of a a pol yester can be
split into both dth ical or

chem cal treatnent angﬁ* I'S knomm ?ﬂ%%ﬁ%he fiber
TgtﬂuqaneglEgbtalned t her ef rom have bul ki ness,
softness and good hue. Moreover, it is also known
[ORAL]i f a conponent obtai ned by splitting is

super t he effect

o Ol Th Bt T dr e 6 R BRE e GhPR MEHER LB ugate

f@%e&otﬁageEQOGOREBséel bt N lﬁréﬁhkgtgglgpQQEJE%@b%nents
ber JP 553-35633 B, JP 61 37383 B and

iHe4uAd12323 polianiéxaapiethatli s¢lwsefuketimdshangdudivig-ion
swel ling and shrinking of a polyam de. |n particular,

Otfh% ﬁlrhﬁewsutéhl%ﬂrypbsemgs%%% gquhépela%glflﬁésmufwmg
O% b%r structure by increasing the degree of

s&é Flng shrinking of a polyam de. Mreover, it is

di scl osed that since the polyam de after being shrunk

is not exposed in the surface of the fiber structure,
BRRBGROBNDsABllear when dyeing is perfornmed. [0004] As

to these, however, if the polyam de used is nornmal 1
[8RE21t he degr ee of the swel l'ing/ shrinking of the

p0|yagb9§t£§ble conjugate fibers composed of a polyamide and
a polyester can be split into both the components by a physical
or chemical treatment, and it is known that the fiber structures
obtained therefrom have bulkiness, softness and good hue.
Moreover, it is also known that if a component obtained by
splitting is superfine, the effect is much more remarkable and
a highly dense fiber structure can be obtained.

[0003]

As to amethod for splitting a splittable conjugate fiber,

JP 853-35633 B, JP S61-37383 B and JP H04-272223 A, for example,
disclose methods including swelling and shrinking of a
polyamide. In particular, the invention of JP S61-37383 B
increases the density of a fiber structure by increasing the
degree of swelling/shrinking of a polyamide. Moreover, it is
disclosed that since the polyamide after being shrunk is not
exposed in the surface of the fiber structure, the hue is clear
when dyeing is performed.

[0004]

As to these, however, if the polyamide used is normal
1



limted and the splittability is not sufficient unless
a special treating agent that can cause the pol yam de
to swell/shrink is used. Mreover, the denseness,
bul ki ness, dye-affinity, etc. of the resulting fiber
structure are dissatisfied. [0005] Although benzyl

al cohol is mainly used in the splitting nmet hod by

wel | i ng/ shri nki_n of a the b nz I cohp
OPSnaF%g‘éerﬁ%%ot?n t%‘ixe?@f%fﬂﬁrbg Pgiyaml e is
1%?%69th tﬁ@SHF&EEQaPQlQC&gC%EeH‘BE QEEFQSF(@thﬁ?ﬂ@gs a

Mor eover, it cos use benzy cohol

spép&ﬁ&lteeandngaagentlquad ceinspasak thenpeesaaiye to
[ 0006] Patent document 1: JP 553-35633 B Patent
SW@é&vféhrlzk ip 862d37334r®VeEnL etcﬂtle déengrpRsg; Pplkiness,

I8 SEFUEDTHY EE-| RVERTFCRESLOBOP ThECpr BEERETILS are

dhgggegbgqeaas been made in order to solve the defects
such conventional techniques and an object thereof
[osos@ obtain a fiber structure that |s soft and rich
i n bul ki ness and has a good hue even

conceft FaPrEh b%‘?zﬁbje@il;ﬂo%lcéﬁdpab?lhél%%?l Ela¢ cBHoitting
nbSpReE 2%, 810 £AYLAG: RIRR! hen, an. Lpvant edy Ll Behol g

rrca ructur

astbhegtednd h S phidrd HﬁitE@dtdEEvaenmd:@t§ﬂt\ﬂé\@ment,
THE PROBLEM [0008] 2 In order to attain the above

rnenﬂténedi@lgjoe:cxrrenm bifrlsmevgmsiyajtng heMprégerﬁtf, it costs
Evenglon i s g g i onJu ate fi ber g 1 3
o) CHaHESoPeR%Yol ré§| XESHﬁé¥FtFBﬂ HFS § liqui

disposal is necessary.

[0006]

Patent document 1: JP 853-35633 B

Patent document 2: JP S61-37383 B

Patent document 3: JP H04-272223 A

DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0007]

The present invention has been made in order to solve
the defects of such conventional techniques and an object
thereof is to obtain a fiber structure that is soft and rich
in bulkiness and has a good hue even if a low concentration
of benzyl alcohol or no benzyl alcohol is used as a treating
agent when an invented fiber is fabricated into a fiber

structure and then is subjected to splitting treatment.

MEANS FOR SOLVING THE PROBLEM

[0008]



aromati c polyam de and an al i phatic pol yam de and the
other is nmade of a fiber form ng pol yner having no
affinity with the polyam de resin conmposition. (0009]
A preferabl e enbodi nent of the present invention is
that the aromatic polyam de is a polyam de that
contains an aliphatic dicarboxylic acid and an
aromatic diamne as pain structural units. [00101

A_.
pr ef eFEH?@%‘h‘BBo?%%n &1 FROPE é‘g%’fl?%‘%‘% ﬁ’c]qj(ﬁ?ti sthRfirst
gfﬁLE% QP!t%%”}aﬁés%H%q{l%HtiQ{n the; sphisthaphe 8%# Hﬁé&é fiber,
I ber is po in ch a

yam de resin conposition

whplreAinMXDe s tsgd ofsat belgamiaki ecpohyadingesandoa of an
nylon 6 is used as the aliphatic polyamde. [0011] A
amoretpcepetdbnédendodi arnelophahic pekenidenand itge other

s that the weight m ti f I I

et R O e Rl NS BAS B I e

pbl 9an33:62eE9n fBmBBsikgepectively. A particularly
préferable enbodinent is that the weight mx ratios

[obovhe nyl on MXD6 pol ynmer and the nylon 6 polymer of
t he pol yam de conponent are from 14:44 to 44:45,

r espebtRRAA§La o eppoAipeater hbhe RADDUR Fremtv 3t idfels that

resent invention i.s that the fiber-formn |, ymer
R RRgAb AT PPAPEPIReL et RobORaPpARabRRE a1 A n

atoppasiti @NchshaxpPek¥estel. ahll 4t dfomat POl yESiBie as main
when an al kali dissolving process is perforned, the
spolbyestred usipartly dissolved and a heated al kal

solution 3 encl oses the pol yam de conponent, so that
[88#Fi ci ent shrink performance can be obtai ned. [0013)

A preferable embodiment of the present invention is that
the polyamide component of the splittable conjugate fiber is
a polyamide resin composition in which a nylon MXDé6 is used
as the aromatic polyamide and a nylon 6 is used as the aliphatic
polyamide.

[0011]

A more preferable embodiment of the present invention
is that the weight mix ratios of a nylon MXDé6 polymer and a
nylon 6 polymer of the polyamide component are from 35:65 to
70:30, respectively. A particularly preferable embodiment is
that the weight mix ratios of the nylon MXD6 polymer and the
nylon 6 polymer of the polyamide component are from 14:44 to
44:45, respectively.

[0012]

A preferable embodiment of the present invention is that
the fiber-forming polymer having no affinity with the
polyamide resin composition is a polyester. If it is a
polyester, when an alkali dissolving process is performed, the

polyester is partly dissolved and a heated alkali solution
3



A nore preferabl e enbodi nent of the present invention
is that the fiber-form ng polyner having no affinity
with the polyanide resin conposition is a polyolefin.
Since a polyolef in has | ow adhesiveness to a

pol yam de, it can be split easily with hot water.
EFFECTS OF THE I NVENTION [0014] Since the splittable
conjugate_ fiber of the present invention uses a

eﬁ&ﬂygﬁﬁdéh?egpﬁYéﬁﬁﬂgspmeﬁn@ptanS%f%hﬁﬁ|§pf§kﬁﬁgﬁﬁ(ﬁﬁrlnk
p%% ﬁa%' phat) %epglk%%_q:l;%%ras a pol yanmi de conponent,

perf ormanc he pol yam de conponent is
[hiogh V%lle t he conventional benzyl al cohol treatnent
realizes splitting into a plurality of conponents by
svel | AngprshprﬁEEngbla pmbyéhmdet cvhetfs@lmemlé invention

con ate fiber he ent invention
BoPham o CaRBEnERETR PP YﬂFﬁrP?Yﬁ%%ﬂ%E‘% ihily with the

p%g.? QL ERNGE 3R e kAL iis o'iyg&e'fanshrgﬂhce a

ormance after smelllng by bgnzy al cohol
pblgaleEnh, hso licheidhés beenses tops e iamilde Sptidan be split
Therefore, it exhibits good splittability even by
casiny gitbwhesneenerat i on of benzyl al cohol or a
treating agent having no swelling action other than
al cohols. The resulting fiber structure becones rich

ErfpdeRs ere sara Rty ERtkiyness and conmes to feel good.
Moreover, if fibers after splitting are super-thin

[biohads, a fiber product will beconme nore flexible and
denser. [0015] In_addition, a fiber structure using
t he sﬁFPF?aBP@ SpoAfFGgaLe FPB@PgéFet héPpresénthe present

1h0%%@& ngtabESQQaHyge ¥Q§?n CO ééP€{o§t5H9$ﬁr§}omatlc

usrrng a s onj ugat e |ber onpose
p@nyﬁmlialéaé.nd: empRNephsti s g@milde 48 dpbli/anlitiet®@mponent,

mat ch the hues of the individual conponents perfectly
tard sarlslhn‘gerfmrmamep rédibed podyamideoclhapomgnd, igshigh.
Wh le the conventional benzyl alcohol treatment realizes
splitting into a plurality of components by swelling/shrinking
a polyamide, the splittable conjugate fiber of the present
invention uses a polyamide component that is high in shrink
performance and, therefore, it is high in shrink performance
after swelling by benzyl alcohol treatment, so that it becomes
prone to be split. Therefore, it exhibits good splittability
even by using a low concentration of benzyl alcohol or a
treating agent having no swelling action other than alcohols.
The resulting fiber structure becomes rich in denseness and
bulkiness and comes to feel good. Moreover, if fibers after
splitting are super-thin fibers, a fiber product will become
more flexible and denser.
[0015]

In addition, a fiber structure using the splittable

conjugate fiber of the present invention has a good hue. When
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structure using the fiber of the present invention,
the pol yam de conponent shrinks so nuch that it is
not exposed in a surface layer. Therefore, since no
pol yam de conponent can be seen in the surface |ayer
of the fiber structure and the surface layer is
covered with only other conponents, a fiber structure
that has a cl ear hue can be obtai ned. BRI EF

SWWWW@HE@EAW%“[WEFOPQU@%?] fiaber composed
B858RI ol b cony uante el <.

maftch $pki htiabl 8 fCoREUGAE EvifLNEr chifip Sifeblys Shéefectly and a
repetition type). [Fig. 3] A cross-sectional shape of
s@uosli hugblie powugade $nbehe (phldenl hapde)as[Fpga Aiber
A cr ss sect,i on ape of _a pllttabl con
S rGE e Patear ot 36) LiPErgOToF IR BrBeeNTedr BHLE Bafbe
p%flg%mﬁale' LE@ %:ﬁeﬁe%ﬁlﬂﬁtﬂ@s dd Q@LEh(EHé{: 01\’\5 rl%dhélt é%ﬂ@%ed in
NATI ON REFERENCE NUMERALS 17] "1: Pol yam de
aceupbaeatl}reii bahefreforeg @bhgeﬁnc»baayagld@ abhponeyt can

wi th polyanm de BEST MODE FOR CARRYI NG OUT THE
bENGERT ON Fbelsprﬂﬁﬁ@ep}éz@ﬁtot nidt § BPe i $Frpeture and the

cribed in deta reinafter p Lesin
LERaLE TRk, S8 e G O by pEBERPOLNBERERCL oL Fiver

sl@%u@ tReky aRkb@e na@sian cqglaﬁowe' @anoioeagbt@rl%@t ic
pol yam de and an al i phatic pol yam de. Since the

pol yam de resin conposition has high shrink

erformance, it denonstrates good splittability even
B%&ﬁFaDﬁgﬁRggﬁEQHthi iITHH Dgﬁwggﬁfyl al cohol or a

ﬁ%ﬁlng agent having no swelling action

[Fig. 1] A cross-sectional shape of a splittable conjugate
fiber (side-by-side type).

[Fig. 2] A cross-sectional shape of a splittable conjugate
fiber (side-by-side repetition type).

[Fig. 3] A cross-sectional shape of a splittable conjugate
fiber (radial type).

[Fig. 4] A cross-sectional shape of a splittable conjugate
fiber (radial type).

[Fig. 5] A cross-sectional shape of a splittable conjugate

fiber (hollow radial type).

EXPLANATION OF REFERENCE NUMERALS
[0017]
1: Polyamide component

2: Fiber-forming polymer having no affinity with polyamide

BEST MODE FOR CARRYING OUT THE INVENTION

[0018]



ot her than al cohols (for exanple, alkali dissolving
treatnment, hot water treatnent) Fiber structures
after such treatnent becone rich in denseness and
bul ki ness and feel good. On the other hand, if the
pol yam de conponent includes only an aromatic

pol yam de or only an aliphatic pol yam de, since the
shrink performance is | qw, fiber_ structures havin ,
good TPEePIR§SEanASYHE 6Pt YithddPe[ B6ESF1PRE M S%Qtail&
nRelyani-de. i ncl udes such as nylon 6, nylon 66, and

nyl on E, and i s a conventional polyam de having a

fi ber Ther pongamakiec teali nveb@bbsstuebnasot Bes@sed for the
i ndi vidual pol yam des or cqfolynerizeq pol yam des
pEeRERtniRYenhbse Mpwt ek deel vamidergjestin rgregisantion af an

particul ar, nyl.an 6 _i.s__produced.in_a.lar amoynt
BREERE PARUACagEoE™ R CHEE S BEay SaRRe . Sihce the
pbh?%%ﬁ@%erebﬁn'éoHEggi§§bhaH£¥ hoght B PRESSME Formance, it
invention. [0020] Fromthe viewpoint of the stability
defonelttraspisngbngd spbet aabohaty effdarcifency, loWeconcentration

pol yam de to be used for the polyam de resin , ,
& OPPRAY T PAiF B! @F abFFehRNG FaHt NFEL NI §¥PLy 18 action
b PR AL 30 L8R s pracment,

hdtSwht e DF ea t b HPUGIF e WRRRI thirlist agtetheusr| Bitd Menent
viscosity is not 6 particularly limted, 3.5 is high
beroughricbnin endeawssi and bilkheessabid ifiaelofgopel.t On the

spi nni ng operational _efficiency. 0021] It js
oGESTr BBPE.f G (e BRVRTEAC épotn%&tt £he STy an

de i ol . i an . o
KL Sl yaRiBe SO T, Ol LT PRA% E RPALROBNEE gince the
sSiri Gt pealf oiitiainge Wse 100f, tth®eal ereneitiuirene haariomigood
polyam de results in higher shrink performance and,
ferdriafocenngtf bgerbsaigeur e obt ai ned

[0019]

The aliphatic polyamide includes such as nylon 6, nylon
66, and nylon 4, and is a conventional polyamide having a
fiber-forming molecular weight such as these individual
polyamides or copolymerized polyamides containing those
polyamides as a major ingredient. In particular, nylon 6 is
produced in a large amount that it is advantageous in cost
aspect and, therefore, it is used suitably for the present
invention.

[0020]

From the viewpoint of the stability of melt spinning
operational efficiency, the polyamide to be used for the
polyamide resin composition preferably has a relative
viscosity of 1.8 or more. The relative viscosity is more
preferably 2.2 or more, and particularly preferably 2.5 or more.

Although the upper limit of the relative viscosity is not
6



after splitting treatnent becones superior in density

and bul ki ness and good feeling. [0022] It is

desirable for the polyam de resin conposition to be

used in the present invention that the aromatic

pol yamde is nylon MXD6 and the aliphatic pol yam de

is nylon 6. The aforenentioned pol yam de resin

conposi .tion has particularly high shrink performnce
PEAG L1 cerdtoldmider bdr Sstfulkigheenepgai freem afierviewpoint

plitti t.r t 0 rior _in.density..an
B eSSt R FEF, A PBSap b gt e ot B ltney .
[49ng the aforenmentioned nylon MXD6 and nylon 6, it

is nore desirable that the weight mx ratios of the

nyl on IMXDé dersd rietid en§bort e beyvenssgetiberelthatf thenaromatic
33:65_ to, 70: 30, and particularly desitablg,fron145:55

PE YS‘@%Q@.l%ﬁepoﬂaﬁﬁléﬁ?o%o?%%%%%%ﬁﬁ’oéﬂ%ﬁ nf B FaHpoxylic

akhg QHQVSnWEEQQBt&ét li??miﬂésaea{n&%ﬁuls@Hléétﬂkgh SREEEK yse
perfornmance and, therefore, a I ber “structure
o@btakenadoakimehtsphield brgmbteat peNnt ahgcemessusttpeinohigher
inldensit¥ and bul ki ness and good feeling. [0024] .
shirdiy Peelponynee St bheyséarsuia fibpragtyucture obtained

f.iber-formn ol yner haying no affini.ty with the

2GRy aiPd Fa0Fn LrEBTBEE PBROTERe pEPRPE tFndrLABE gty and
pRekyasker aand sacrolrkehehiyn. [0025] As the polyesters,
there are known such as pol yet hyl ene terephthal ate,
[pokgbut yl ene terephthal ate, polyethylene oxybenzoate,

pol y-1,4-di met hyl cycl ohexane terephthal ate, and ,
copol yesterdeebital niiRy theéseosyafarf FRAGLBITEMISIEHPR to

h h l_efi '
b% §§%§t£ﬁrtﬁ5”g%$%eﬁ% E%b%%tqobgﬁghgckﬂgi% *) Qtféjpolyamlde

0 thyl ene, ol'ypr opylene, d copo I NS
igonyabhl NgDEhese &seMBilAphhRdcedoaRhmidet Aer nRalbymer.s The

can al so be used. [0026]

aforementioned polyamide resin composition has particularly
high shrink performance and, therefore, a fiber structure
obtained after splitting treatment becomes superior in density
and bulkiness and good feeling.

[0023]

In the case of using the aforementioned nylon MXD6 and
nylon 6, it is more desirable that the weight mix ratios of
the nylon MXD6 and the nylon 6 be, respectively, from 35:65
to 70:30, and particularly desirably from 45:55 to 55:45. The
polyamide resin composition mixed in the above weight ratios
has particularly high shrink performance and, therefore, a
fiber structure obtained after splitting treatment becomes
superior in density and bulkiness and good feeling.

[0024]

Among the polymers to be used suitably as a fiber-forming

polymer having no affinity with the polyamide resin

composition, there are included a polyester and a polyolefin.
7



Pol yester is preferred because when being subjected to

an al kali dissolving process, the polyester is partly

di ssol ved and a heated al kali solution encloses the

pol yam de conponent, so that sufficient shrink
performance and sufficient split performance can be
obtained. In particular, polyethylene terephthalate

is preferably used. [0027] A polyolefin is preferred
[98¢&dse it has | ow adhesiveness to a pol yanide and

t heref,arg, Lt | [t easi | r

parti%%lg?% %xﬁ%ﬁﬁgﬁﬁﬁ’eﬁgbké %%%p%?%%}%ﬁ%gg%? %%%%ﬁﬁhylene
tefrephe hedse eQf pdshbatg1paky estebhisad altiehepolgethidene

pol ynmer having no affinity with a pol yam de resin
oxyipgogioaiten, Polhel i htdimstiy W xebshexang tgrepachblyate, and
0.4_or nore, nore, preferably 0.5 or nore, .and

CHRPLYEFE Sy CﬁP&PéP&&gy%g?éeoPSnB‘laén frgmefrgnts. on the
oHHEWP IR Of HeN@ 3t ARkElFihY dhciRlde $RICANRIpolyethylene,
operational efficiéncy. Al though the upper ﬁ m t oy
pblgprioptliehns, C avids copollyole fials patttiadmiak] yhleisw bedmain
1.0 is high enough fromthe viewpoint of the
1ggaBALenF Sof AENEL SBPAVPRAES 6®%rg€F6n§F eeedei ency.

[ﬁgg% using a polyolefin, the nelt mass flowrate (JIS

6: 99 testing nethod) is preferably 5 g/10 mn to

50 g/ PB1yB sl 18Dk e i ef & Al daukl 9htd BEAng0s 38 @¢déd to
mn. [0029] The noisture regains (ppn) of the

apoby&milde dised livingherogelsganitthe pediyestenpdsi riealland
the fiber formng palyner_  having no affinity with the
d3EEPaEde et Hegl&ﬁ&oé%lf%h Lt R SHELOSER BiRFypOLyamide
cbBbhedand TRy, Re (el akned sBRALAP e EltancEr R he

vi ewpoi nt of the spinning operational efficiency, It

sug fpeekarabbei t pdidnginley aahdee Rdtaigedl. Nohsdarteicular,
regain at the tinme of spinning of 500 ppm or |ess,
polyethylene terephthalate is preferably used.

[0027]

Apolyolefin is preferred because it has low adhesiveness
to a polyamide and therefore it is split easily with hot water.
In particular, polypropylene is preferably used.

[0028]

In the case of using a polyester as a fiber-forming
polymer having no affinity with a polyamide resin composition,
the intrinsic viscosity is preferably 0.4 or more, more
preferably 0.5 or more, and particularly preferably 0.6 or more
from the viewpoint of the stability of melt spinning
operational efficiency. Although the upper limit of the
intrinsic viscosity is not particularly limited, 1.0 is high
enough from the viewpoint of the stability of melt spinning
operational efficiency.

When using a polyolefin, the melt mass flow rate (JIS

K7210: 99 testing method) is preferably 5 g/10 min to 50 g/10
8



nore preferably 300 ppmor |ess, and particularly
preferably 200 ppmor less. As to a polyester, the

noi sture regain thereof at the time of spinning is
preferably 200 ppmor less, nore preferably 100 ppm
or less, and particularly preferably 50 ppm or |ess.
[0030] In order to inprove the spinning operationa
efficiency, it is desirable to allow the polyners to
m&Bmt@Pﬁelﬁ6@§§ﬁ?@lypéptB?PQSmlﬁbﬁ9 Riond< 18f ™iRor gani ¢
[ngblcles can be used for this purpose and exanpl es
thereof i nclude titani um oxi de, zinc oxide, nmagnesium

car borakemo st the®n e ides (g UM €8s hN3lmideaisatingn the
and the like. Wile the inorganic particles to be

radienidee rastinparmpogisipy pash ithet édbgnl-éosmihg polymer
i.nni n erational efficie IS inpajred, it is,
hLAPPaBlea SRRV nEC Ch eNpor T LBt e SHers GTHGS Shep axe
t u ty

B R e e
0. 1% Byowetpbt vtiewBo@btbyfwehghtpiandngpapeiraulanby
desirably 0.3% by weight to 1.0% by weight relative
eﬁélpﬁ@nyﬁnnlﬁeﬂghpreF@@QPFelﬁotHéecas@ogvaW§ﬁﬁghﬁNén9 a
af.orenent i oned orga ticles, the artlcl

TGS RSr &1 TSPt Repoutier COPC par  PRTRALFY BF ety 4By O 0SS

mbk€1 Pet8rgb1anth Pasdnl ©H aek¥, Rh&fEEALI Yula by Pk dably

IT the nean particle di ameter is wthin stch

209&’@8& praggFegakisoro efppaydstdes theowisswessregain thereof

frequently and, therefore, the occurrence oféégrn
aEvEHﬁegémeteﬁdgp%%nb%9|hﬁ|$¥%%ﬂr%may3%%%.pgq less, more

SERSERELE PO 0 b0 B9800 o

oagenks, pignments, antistatic agents, antibacteri al
agents, and far-infrared radiation particles, may be
[(PAGBI porated to the pol yani de conponent and/or other

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 carbonate,
alumina and the like. While the inorganic particles to be
added are not particularly restricted unless the spinning
operational efficiency is impaired, it is desirable, from the
viewpoints of dispersibility and cost performance, to use
titanium oxide. It is desirable to add inorganic particles
in an amount of 0.1% by weight to 3.0% by weight, and
particularly desirably 0.3% by weight to 1.0% by weight
relative to the yarn weight.

[0031]
In the case of using the aforementioned inorganic

particles, the mean particle diameter of the powder or
9



conmponents. [0033] The m xi ng nethod to be used for
produci ng the polyam de resin conposition is not
particularly restricted. For exanple, chips of the

nyl on MXD6 pol ymer and the nylon 6 polynmer may be

m xed in a container or kneaded. [0034] The spinning

nmet hod and the drawtw sting nmethod for obtaining the
invented fiber are not particularly restricted.
PBrAwCthRiSs tlisn prefeapbdyi Anifdg MBy te donvent PBAaPagyicEAprly

draw. n i iately after i.nning, or_the |like. ma .
BB et Helo Bhar D it o1 3F CHE: RaPRvPAG REthos FEeter is
wiehipaktictUuhahbg s , I eglgfiegta@d onad @aetstepsdbawuig, less

multistep drawing, or the |ike may be determn ned
fapauepitilat @ing, tOSIBEOSEi, vy cceNdirENges Offmyaya evenness

CACHEEN T EA R L e A

[@R8rational efficiency. The followi ng exanple is
i ntroduced as one exanple. A polyner resin conposition
IS prepat-adnbytdneicegsd tiy| otnbepoi ynel dwmMitniges, such as
relative viscosity of 3.0 and a nylon MXD6 pol yner _
TR&FLRG AJCEICE: | PéIVREESsi PRLLEtatiZ. rIgEtFal paMLP@cterial

conponents. Mt _nni.ng i erforned. a
<GBt FOrl ST Rad 0o rng Sy SER, FaTS EarEpnlAYi R
1PRVIRE AR it RELC phi1$eaS Y @hpPn@dtasnd/or other

fiber-formng polyner having no affinity with the
cpolpyparnde,. so that an undrawn yarn is obtained. In

this_case, the extrusion tenperature (C is

[8PéPdrably from 280C to 295C, and particularly

oA DG 08 oI R 0 s
BN odisk Peddn eBlryd ypapeetalablly fdyniGdau nFertexample,
c%zgg ogigkglnylon MXD6é polymer and the nylon 6 polymer may
be mixed in a container or kneaded.

[0034]

The spinning method and the draw-twisting method for
obtaining 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 one-step drawing, multistep drawing, or the
like may be determined appropriately.

[0035]

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 resin composition is
prepared by mixing a nylon 6 polymer having a relative viscosity

of 3.0 and a nylon MXD6 polymer having a relative viscosity
10



[0036] The drawtw sting conditions used after w nding
by the conventional nethod are not particularly
restricted. One-step drawing, nultistep draw ng,
roller heater/roller heater drawing, roller

heater/pl ate heater drawing, or the |I|ike may be
determ ned appropriately. [0037] For exanple, in the

case of drawtw sting the undrawn yarn, obtai ned

othPodgRSnEPLYSPLAfi AGMBYRERES c ot 1 s Hod peyformed
ol J a I e d

Domperivangohpic Rl cReh B ndaBetve b Re st PBprppiace

hBEnH0 a90E€nt s i paktiisedlatky opr ef evabkyaf FOReF0EkRing

85C. The tenperature of the plate heater is

pphlefherabhy ifhgomr130Cingty7@Cthatbie palvhwdatar| go that an

uFlr eferably from %45(: tao 160C. 0038%1 It is desirable

ST a¥Per At Ae 1PNEPERATSat | D2 atllb? df 3 t 7% neSpiahP g

CLALE.LULILN oc) DEL erPLARLION, OF 3, SpL ol 1, Tkec, and 2

rati o i n good €s It poss e to adjust

phleistnerayhpaedeirhg1gedren obzetopgat o .of ThRespinning
resul ting |ger and, as a result, to obtain a fiber

wi Rai ngs ugxEalk £ et/ M ek indg £ egsitilivt fromob 08 xaApie, to 2000
th i nni, i s _ad d_at 1500.nd r ai
R Par B0 Bero L FLLpPaFePRBr T Ay He foumaP 08 B/ D Res® 2300

mgmént.i mes, and particularly preferably 2,1 tinmes to
.3 tinmes. [0039] Fromthe viewpoint of operational
[ebBk¢i ency, the drawing rate (mmn) is preferably
500 mMmn_to 1000 mMmmn, and particularly preferabl

600 nFRENA¥HY BB BY Hi% . COMEL L it se S 8EAPFoN1BPERT By the
: | : | |
cghgghtHgngge&gEﬁ?gy8§gjH%Eegg?%}gxggkﬂgrF%?gklcted.

correspon raw ng pro
odet seBpnakh@ingl auspibdkp Hehatihg) speedrbakageedroller

hggigradrawing, roller heater/plate heater drawing, or the
like may be determined appropriately.
[0037]

For example, in the case of draw-twisting the undrawn

yarn obtained through melt-spinning by the conventional method,
if a roller heater and a plate heater are used, the temperature
of the roller heater is preferably from 60°C to 90°C, and
particularly preferably from 70°C to 85°C. The temperature of
the plate heater is preferably from 130°C to 170°C, and
particularly preferably from 145°C to 160°C.

[0038]

It 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 weaving

ability. For example, when the spinning rate is adjusted at
11



drawing rate results in a proper nunber of tw st, so
that good operational efficiency and good shrink
performance can be obtained. The spindle rotation
speed (rpm is preferably adjusted at a rotation
speed (rpm as high as 8 tinmes to 12 tinmes the
drawing rate (mmn). [0040] The fineness (dtex) of
the invented fiber is not particularly limted and it
1RAY Bt S Aeavappr BpLicaPEe ferakly &dias gtk aki Hep times

a e n. Ln.th roduction_of -a_hj ghl dens
tGoten FIbFT:, “lRerab At ArdRost oo P abtar B knd hsheFp 23
thimepreferably 30 dtex to 300 dtex. It is nore

preferably 40 dtex to 200 dtex, and particularly
[ppePérably 50 dtex to 150 dtex. If the fineness is
excessivelg | ow, the, shrink performnce as,%éar ns rrag

p , Lhe

be | o OFhERST BF8"PaLPFnBheSBS5e LR LheEhi FhRAGY
| 2% . ! | |
PEEITP TR T ven B TR B B R VA s PR i

ahbeparesulilaplyf ppeEcshblugt B0 REROAERSOoSHPEr m@PhihN The
softness and density if at |east part of, preferably

sphedhRo et o eivestl (¥ie) denpoaéarably exdbpitiad piga ivelue

aBe8iREAREYonOor3adbBXnaic! 888t 28 PBEEACHLBELYed with a
preferably 0. 2 dtex or less. [0042] The secti onal

dshapagafatdecsmient eéd 4 idreparsnpmeéerabltywissychoathat good
shape that one of the polyam de resin conposition and
OPREAFiLBBRLf BFRiAgepEYyABE BAPRn§hKRSNA! PRALPYTARER F£RB be

i d . | osed fectly.b her i
oBORIBNE b W RIFL DS PRLL S50 MY, g1 BT Doy
a890B088NAE Aot N6 shoset Efmpl Lnthide donDidudidnalo 12

direction of the single fiber.
times the drawing rate (m/min).
[0040]

The fineness (dtex) of the invented fiber is not
particularly limited and it may be determined appropriately
as far as the fiber can be spun. In the production of a highly
dense woven fabric, the total fineness of a warp and a weft
is preferably 30 dtex to 300 dtex. It is more preferably 40
dtex to 200 dtex, and particularly preferably 50 dtex to 150
dtex. If the fineness 1is excessively low, the shrink
performance as yarns may be low. Therefore, a fineness at
which shrinkage occurs to a sufficient degree is preferably
applied.

[0041]

While the invented fiber may have any fineness, the
resulting fiber structure becomes superior in softness and
density if at least part of, preferably the whole portion of

the component after splitting is a superfine fiber having a
12




Speci fic exanpl es include side-by-side type splittable
conjugate fibers depicted in Fig. 1, side-by-side
repetition type splittable conjugate fibers depicted

in Fig. 2, radiately jointed splittable conjugate

fibers depicted in Fig.3 and Fig. 4, and hol |l ow

circular splittable conjugate fibers depicted in Fig.

5. [0043] The breaking strength (cN dtex) of the
fingegead i%er ALRY @ éfSFabl Yhe Seesit éf Brrepreferably

r y_4.0 [ d
par B BErT oy et s G E R PA PR e I 2 e 4o
[bbazfact that the fiber strength is high, it becones
possi bl e, when fabricating the fiber into a woven
f abr i Thetzepr bonek shapeveh flabrdinyeniticd diheghi el@rsifierably
W t hout, causin arn breakage. [0044] The el ongat.i.on
SHENR eHCR Y BT ¢ A EReeR Ly BBids e%%fcé?“&ﬂgi}tz‘éﬁiand
- Lt L5 ABr r 5%t oY ngith th
R g A RO M S T
pallyahidakigsesttt enthogeddpopesat lpray wid ictilencyin m cross
weaving or the 1ike. [0045] One exanple of a nmethod
seekiebt af m rino ks Hebsest bpEh tle OoRPRRNEherre joined
invented fiber.is. introduce el ow, .The fi ber . .
<D EBE LS TP ERE BYeLeric | e neT g ot Qe RbUghe fiber
shabir¢c wanRpkBkt tadifabr s¢aechycuiae kppbt edifiabrbte
nonwoven fabric, flocked fabric, and the like in which
cbheugapki filabte depjagat e1f Fhgr bf divke preseide repetition
invention is used K partly, preferably at 200 or nore.
tYRE ikt coviragatel 1P beAcRartRe hi Fighun, radiately
e b She . bl Vs L .
3 SRR s BT gt i D kbl e g o apa i
49 ghiahbylobtc IByubEr NgXt 1t S B8l c A QYOS E Fers depicted

mx-knitted
in Fig. 5.
[0043]

The breaking strength (cN/dtex) of the invented fiber
is preferably 3.50 cN/dtex or more, more preferably 4.00
cN/dtex or more, and particularly preferably 4.50 cN/dtex or
more. Due to the fact that the fiber strength is high, it
becomes possible, when fabricating the fiber into a woven
fabric, to produce a woven fabric with a high density without
causing yarn breakage.

[0044]

The elongation at break (%) of the invented fiber is
preferably 25% to 55%. It is more preferably 25% to 45%, and
particularly preferably 30% to 40%. Such an elongation at
break results in good operational efficiency in weaving or the
like.

[0045]

One example of a method for obtaining a fiber structure
13



with a natural fiber, such as cotton, wool, and silk.
[ 0046] Various conventional nethods can be used for
splitting treatnment of the splittable conjugate fiber
of the present invention. For exanple, a nethod
including splitting a polyam de and a fiber-formng
pol ymer havi ng no affinity wth the pol yam de by

swel |i ng/ shri nking the yam de with an _aqueous
b¥ntiednei EhesdruenbRdof E@ﬁzyﬁ éPEBHGPceEhEﬁ}PEthyI

al coh k gle
separg%?ngigé?hSL%ﬁgt%gﬁponéﬂ?% %1 yS|catﬁ§§M§nC1udeS
wokeh aspiwestwagp Jazﬁﬁttké@vwabml c:[xQﬁﬂﬂalr g tfusifedlric,
splitting nethod includes various nethods such as

nehwavengfabwiist i igochad ﬁﬁbacﬁbngndahheohék@xaﬁprlFb the
a_meth i ncl yudi n arati both the conponents
sBboEbrRY Capsnogre hgfﬂ?e{o F e e Sy Tt ion 26 used
i oL vanhdeet esiil cuPASLAd N dohy
P§£E§9 UgreﬁePgﬁ% nte |ber g?? g?g@?Iy smolﬁén and Rigate
fsheunkabypeheak; spphi triingdiraaidrent xcapvehe pemnfiorrkedtted

efficiently also by false twi sting. [0048] Another
wirbhhd B YIEE e it HodPasy camparseddp s st ien. ST ke GRsmeednt -

SR EREruios s ARG OEnd-Cre TRV chifr by Emncs Rox g cred

wafHequUaatakkal kipekut 5aBnt asdbssebMe Rabl, obnbiheilk.
pol yester and S|nultaneously nmake t he polyanlde

[coapbnent to shrink, thereby splitting the fiber.

When a polyolefin is used, it is possjble split . ..
the fV%E%OBﬁI9°%W%¢F%Rﬁa¥@ﬂ%ﬁh%%%éﬁ%bb?h%s%% QEféﬁﬂPﬁtlng
kTt ROLTR. TSRSl Senc AR o LODSBL, ufs Locoen:
ihtreh8idasi redl eetmpBe, da ndthdd DndBusDEy Usp hytch: Dixg de
pggégkiggland a fiber-forming polymer having no affinity with
the polyamide by swelling/shrinking the polyamide with an
aqueous emulsified solution of benzyl alcohol, phenylethyl
alcohol, or the like, and a method including separating both
the components with physical power, such as twisting, are known
well.

[0047]

The physical splitting method includes various methods
such as shearing, twisting, and impacting, and one example is
a method including separating both the components by applying
twist or heat to the fiber by false twisting. Since the
polyamide resin composition to be used for the invented fiber
is greatly swollen and shrunk by heat, splitting treatment can
be performed efficiently also by false twisting.

[0048]
Another method is a method by alkali dissolution. This

method is used when a polyester is used. It is a method that
14



It is nore preferably 1.01 to 3. 0-06, and

particularly preferably 1.06 to 2.01. The treating
tenperature is preferably 85C to 100C, nore

preferably 90C to 98C, and particularly preferably 95C
to 97C. The treating tinme is preferably 5 mn to 50
mn, nore preferably 10 mn to 35 mn, and

particularly preferably 20 min to 30 min. If a high
1O6REEREr ATGA SalBalthie dBVaRF6H £iba¥edl RhBcpFEdt ABHEOUS

LGS DEEONES SNOL! o Wer6as oLl Bl pUcopGenLLali ony

i “sol'ution 1's use rea econes

sk @0d £ ah@Bo8] yRi1eo ¥ ek, pdlL fdmiele EbhPehEhe t4sEAYihRe thereby
splittable conjugate fiber of the present invention

spayttihgneeessbey,. Beesabpetyetefondenveedi driraispostsible
processi{EF such as_ hydrophilization, antistatic

ChrdResSi Ty, fidiser OPepelt ent O RICSKi REC2BPF Fapaqlypletin
16! AbahLR0adfld SLALREPEROL! 01y ahBdat] A 11 Der

structure using t spl'irttable“conjugate fiber of the
[poesent invention is suitable for many applications

i ncluding fashionable or functional garnment .
appl fe&ta Bhs conslidhicas geheeatmgatithilsalkrelciase lavdon,

bl ousons d . noi sture-per aBLe ter-pr.oof . .
S GahaRPLraRAg SGGEE Pap® nrr ol F AIC N PRACPEAGS St ion.
18Si YABLRYS- Y i 191 £h 0bBES, 1506 NG HRgL 8¥88LASS preferably
wi pers, filter clothes, tents, and autonotive air
1bagsto EXAMPLEShe] 00821 i ndheempesetitire nve plredR ria®ly 85°C to
descri bed below in detail with reference to Exanples.
1pBWey erore Her pfesainty | aVéNtH0P&°S . nend pPriciedleslthe
foll ow ﬁﬁgngle o 00, 3% A._ Measurenment of _relative .
PURSEOSPLY Bha RCTT Rei oTOF Sty D Liie 16 prefeaBly E min
to 50 min, more preferably 10 min to 35 min, and particularly
preferably 20 min to 30 min. If a high concentration alkali
solution is used, the treatment time becomes short, whereas
if a low concentration alkali solution is used, the treatment
time becomes long.
[0050]

Moreover, a fiber structure using the splittable
conjugate fiber of the present invention may, if necessary,
be subjected to conventional post processing, such as
hydrophilization, antistatic processing, water repellent
finishing, oil repellent finishing, and stain-proofing.
[0051]

A fiber structure using the splittable conjugate fiber
of the present invention is suitable for many applications
including fashionable or functional garment applications,
such as general garments like coats and blousons, and

moisture-permeable water-proof garments, and industrial

material applications, such as various wiping clothes
15



The neasurenent of viscosities is perfornmed by the use

of an automatic viscosity analyzer (nodel SS-600-L1)
manuf act ured by Shi bayama Scientific Co., Ltd. A

pol ymer is dissolved at a concentration of 1 g/dl by
using 95.80 concentrated sulfuric acid for a solvent,

and a relative viscosity is neasured at 25C in a
thernostatic bath. An intrinsic viscosity is neasured
insilnginphetieBLleeer ¥éRFEFoethaRe Y ( ¢dPGRESy atPBLE, 6PAY

afgg tﬁggvggk,ba L 20C in a thernostatic bath. [0054]

B. asurenent “OF breaking strength and el ongati on at
break The neasurenent is performed by using an

Aut ogr aph AGS- 1KNG tensil e tester manufactured by
EZAMRBEZU Cor poration, wunder conditions including a
sangge yarn length of 20 cmand a fixed tensile rate

[§P> cmmn according to JIS L-1013. The val ue
Obta'@ﬁgdgyéégﬂ%‘¥ﬂ¥éﬂq¥%nﬂﬁé' %fﬁghjﬂél w in detail with
| oad- el ongation curve by the fineness is defined as a
rbreakhbg tstmengied .cNadirexpranthé he-eele@ngahieAtion is not
percentage at that time is defined as an el ongation
lamipedako( she[ 6055pwigg Eakwplasion of boiling water
[éhF%ﬂkage 16 The cal cul ati on nethod of boiling water

RPi kage is as follows. First, a fiber is folded and

ad Weh gt eREnD- 2 G151t iRUNG 1 9BoLhe f ohdeth Posidi OR: sttty
fiber is allowed to stand for 10"m nutes at room

t enperht uneasndemeas Wi ng ddess iffileer isl pagtbrm&teny tthe use
fiber is imersed in boiling water for 20 m nutes,

ofhanf pYEPTREEENVAEECSE LY hanBoVERKg (Rafel RasCaProhed

whfFhapg -k EOOMISIPSLAAe Lo 20 0T U R and AbiRher 5o

€ 1 arter shrinkage is neasured.
abekbiggavaten csheknkageibw bs eabgdhabeduBynghes. sy

following formula. Aw =[(LO - L1)/L0]x100 (s)
concentrated sulfuric acid for a solvent, and a relative
viscosity is measured at 25°C in a thermostatic bath. An
intrinsic viscosity is measured using
phenol/tetrachloroethane (volume ratio = 6/4) for a solvent,
at 20°C in a thermostatic bath.

[0054]

B. Measurement of breaking strength and elongation at break

The measurement is performed by using an Autograph

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 curve by the fineness is defined as a breaking
strength (cN/dtex) and the elongation percentage at that time
is defined as an elongation at break (%).

[0055]

C. Calculation of boiling water shrinkage
16



LO Fiber length before shrinkage at a load of 0.2 g

L1: Fiber length after shrinkage at a load of 0.2 ¢

[ 0056] [ Exanple 1] A polyam de resin composition

prepared by m xing nylon MXD6 having a relative
viscosity of 2.7 and nylon 6 having a relative

viscosity of 3.0 in a weight ratio of 50:50 is nade

to be conponent A. On the other hand, polyethylene

t er ephPRafat @ +lvi oy M& ok P Rl VS desierysbFipkagei s as
f%ggwst.o plergtg’,wpegnﬁ'ged}ajté qpo?l?cieciv%rk{ GORJMYALE o f O.é g is
spinning was perfornmed at” a component A conponent

hvabUBR tBEi BoDied poditBoBspi MG Riparatuneweid 2856tand
and a spinning rate of 1500 mmn so that the '
feonpbneanuperoakdrofor heapeadrakrepand, mgaeiding the fiber

undrawn yarn havi a_cross _section that was al nost

16Ra Banel 580t Hat° depiodt ad FRUEFGeCain e LS Wit for 20

ni G EQMPORLNE 1A MAS, SRR €8 £t Ph@ HBLEH Ga P Rvas allowed
through a static mxer after nelting. The resulting
tansiravd) aty acomvissmpimausd f85CLOMinwt ¢Dlaner theattdte fiber
at 150C with a plate heater, and at a drawing rate of
longph gfterachrisppoet 48| BeagBhptdgat B S i el 819 Marer
tex/50 f was obtained, 17 [0058] ing.this dra

S hERaHe CPM: nlr POLFURAFEECHT BRI EOMET BRofatERL  h

cylt pdri i1 hpogmchine of 28 gauges and a
Agiaﬁé%gr o?ﬁzéhg%$i% e(fgsulting cylindrical knitted

LoabFiberwasnghhebsédrenshr28kagquabus $oddunfh@deogi de
solution at 95C for 30 m nutes and then was washed

L t hiRaFetenghBr 86y hefREinkaBFeREed £82d Of 0.2 g
[§8%%jting/shrinking treatnment. The resulting knitted
abric had bul ki ness and exhi bited good feeling.
[(ER98B] el mjorder to exam ne the degree of sinking of
t he pol yam de .

A polyamide resin composition prepared by mixing nylon
MXD6 having a relative viscosity of 2.7 and nylon 6 having a
relative viscosity of 3.0 in a weight ratio of 50:50 is made
to be component A. On the other hand, polyethylene
terephthalate having an intrinsic viscosity of 0.61 is made
to be component B.

[0057]

Melt conjugate spinning was performed at a component A :
component B volume ratio of 1:2, a spinning temperature of 295°C
and a spinning rate of 1500 m/min so that the component A would
form a radial part, yielding an undrawn yarn having a cross
section that was almost the same as that depicted in Fig. 4.
At this time, the component A was supplied to a metering pump
through a static mixer after melting. The resulting undrawn
yarn was drawn at 85°C with a roller heater, at 150°C with a

plate heater, and at a drawing rate of 2.50, so that a splittable

conjugate fiber of 110 dtex/50 f was obtained.
17



conmponent, the L value (lightness) of the cylindrica
knitted fabric in which only the pol yam de conponent

had been dyed into a deep color with an acidic dye

was mneasured, so that the amount of polyam de fiber
visible in the surface was exam ned. That 1is, if the
shrinkage ratio of the pol yam de conponent is high,

t he pol yam de fiber sinks greatly and a | arge anpunt
[8P58Solyethylene terepht hal ate that has not been dyed

is present ..n the surface,_ so-that .th v .
beconie 1arge® e ThirRRa Wac e ek Fat Fed st vas
piBaukegulitng cEﬁL'ihH%_df. chabkh et &4 8g S dd o Faph egalugds and
is clear fromthe table, the fabric shrinks greatly

aahthiese bolfkl dess. The mymdl tiyioryldodponentkist ted dlapric
seen in the surface |ayer and the L_value becane .
WREr HENCTPRB O 2 EalPgaEon® spdaperafdamat derrileitdpeyat 25°C
y and .s Y. t :
G A
sapfeCoapatat speiExanpl eirinantdg2t rEabRest wermerosticrdi ng
in the same manner as in Exanple 1 except that the
kpetghe Eabrds bedthelhyneasmxné axkbibheeflygend 6epfing.
[éhg Eolyanide conponent were changed, and vari ous
VaPliations were carried out. 18 [0061] [Table 1] ---

- —— e A A 4 e e md m e m e omow? = P o om =

33.2 ----smee e me o = - - -
fabric.in which enly thepolyaride compopent kad been dyed into

a deep color with an acidic dye was measured, so that the amount
of polyamide fiber visible in the surface was examined. That
is, if the shrinkage ratio of the polyamide component is high,
the polyamide fiber sinks greatly and a large amount of
polyethylene terephthalate that has not been dyed is present
in the surface, so that the L value becomes large.

The shrinkage ratio and the L value of the resulting
knitted fabric are shown in Table 1. As is clear from the table,
the fabric shrinks greatly and has bulkiness. The dyed nylon
component is hardly seen in the surface layer and the L value
became large.

[0060]

<Evaluation of operational efficiency, physical properties
and splittability due to variation of polyamide components
[Examples 2 and 3, and Comparative Examples 1 and 2]

Fibers were produced in the same manner as in Example
1 except that the weight ratios of the nylon MXD6 and the nylon
6 of the polyamide component were changed, and various

evaluations were carried out.
18



E'.a3 X 7.2. 741 12 1?21 -----m-n mmmmmmnannnn
----------------- .a~la~x RilI".".2 .. _a L.Kare of k
_yamido 115,7 35.3 .52 .7 15.3 <cenipor fm.. 6P.i1J

I I - p L F o e -

----- I
------------------------------- 5. 2 [0062] In

Conparative Exanple 1, the polyam de conponent is
[@8fpdsed only of an aliphatic polyanide (nylon 6),
[;f%r%%anl n Conparative Exanple 2, the polyanide
C nent is conposed only of an aromatic pol yam de

(nylon MXDG). In suc@gggﬁéﬁe whene dspehyanizgepe 3 |Comparative

S t
fopbem: was howiirn) shri’nkKage and” FRLEE 100/

+ . ! - Example 2
MMHHMU&%&&%@@DWMUHU@UU O a ST1igre LEHBPHBI rne

e fliver st ure
obt ai ne (
cN

. Str?é;ﬁ;tigr. splifttésng treatnent |was poge.ion  |s.01
bul ki nessondTot BEe Otfher  hand, as 1§ ctear [fromthe

t abl e, %e# of the knft'ted fabrics |&sFng ERadpl es|’t-®

to 3, £hs < erg—torthe—present nvention,
shrinks|geeaistypeand |has bul kiiness. The dyed nyl on
carponent i hgr dly Seen in the' surfldcé |ayet *and phe

e

L val ue|(:becomes Tarlge. [0063] <Eval uation of feeling

after tireatinemtedue to variation of | pol yan de

conponeniS"EEER of the filaments of [Exanples,1 to Bs
and ComnmpahahdnY @n1y
(%)

Cylindrical |Area shrinkage

29
knitted (%) 31 43 47 42
fabric L value 67.3 77.9 78.9 77.5 65.2
[0062]

In Comparative Example 1, the polyamide component is
composed only of an aliphatic polyamide (nylon 6), whereas in
Comparative Example 2, the polyamide component is composed
only of an aromatic polyamide (nylon MXD6). In such cases
where a polyamide component was composed of a single component,
the fiber was low in shrinkage and the fiber structure obtained
after splitting treatment was poor in bulkiness. On the other
hand, as is clear from the table, each of the knitted fabrics
using Examples 1 to 3, which are according to the present
invention, shrinks greatly and has bulkiness. The dyed nylon
component is hardly seen in the surface layer and the L value
becomes large.

[0063]
<Evaluation of feeling after treatment due to variation of
polyamide components>

Each of the filaments of Examples 1 to 3 and Comparative

Examples 1 and 2 was cylindrically knitted and then subjected
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Exanples 1 and 2 was cylindrically knitted and then
subjected 19 to alkali dissolving treatnent in the

same manner as in Exanple 1. he results of the

eval uation of the feeling of the sanples after

treatnment are shown in Table 2. The feeling was

eval uated by sensory evaluation 'z sanple that was

soft and _ had_bul ki ness was ed to be good in
tP@e]}]’ﬁfﬂg’- dqrﬁéoévarlaatﬁezﬁwtmﬁrst iz gfées§éﬁlet5‘§/af&fl€(@8d3)n Frgmple

after treatment are- shown in- Tabie 2.- Thé'feefhng -was
"S30 12 1: t itzc.. P.:rz,
evaluated by-sensory eualuat@on.g g\ sampégthat was soft and

Theevaluatlon

..::::”PET B
d'b — a d-x
Poﬁﬁgfﬁﬁ%%ne Yerepﬁ?ﬁa?a?g FP Bolypropylene [0065]
[Beeking eval uation of sanples after alkali dissolving

[Table 2]
Ez:parat Example |Example |Example Eszparat Example
Example 1 2 L : Example 2 4
Nylon MXD6/Nylon 6
i 0 20 100/0 50/50
Component A (3 by weight) 0/100 30/70 50/5 80/ / /
Component B PET PET PET PET PET PP
A%kall . Area shrinkage 11 43 47 42 29 44
dissolving [ (%)
treatment Feeling x O O O x O
Benzyl Area shrinkage
32 39 44 40 27 42
alcohol 5% | (%)
treatment Feeling x O O O X O
Hot water ?;Ta shrinkage 25 28 30 26 24 40
treatment ;
Feeling X X x X X O

PET: Polyethylene terephthalate
PP: Polypropylene

[0065]

Feeling evaluation of samples after alkali dissolving
treatment was performed. As a result, in Comparative Examples
1 and 2, the fibers were not shrunk sufficiently by the alkali
On the other

dissolving treatment, resulting in poor feeling.

hand, which are according to the present

in Examples 1 to 3,
invention, the fibers shrank much enough by alkali dissolving
treatment, split, and exhibited good feeling with bulkiness.
[0066]

Next, benzyl alcohol 5% treatment was performed. As to
the treatment conditions, the treatment was performed in a
procedure including immersing a sample in an emulsified
agueous solution containing 5% by weight of benzyl alcohol and

0.5% by weight of SUNMORL BK-Conc (activating agent, produced
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treatment was performed. As a result, in Conparative
Exanples 1 and 2, the fibers were not shrunk
sufficiently by the al kali dissolving treatnent,
resulting in poor feeling. On the other hand, in
Exanples | to 3, which are according to the present
i nvention, the fibers shrank nuch enough by al kal
di ssolving treatnment, split, and exhibited good
biellirag GhehipalkfaessLtdf D068 Red ,fdrenyyninuiephdihen
sERebLEALMEAL. UBS, pertornpd\ AS Lo, Lhe 1EaliRRts e for s
ondi'trens, the treatnent“was perforned’'in-a
mRhAeeIUrSuth N i dd t BRG] 49 hR a%2PPLELMENBMvith saturated
emul s: 1 _f:i. ed aqueous solution containing 5% by
swebghit eb2bero 5 alicnhels, and tHen banbynyeitght Aefa result,
. SUNMORL EK- Conc (activating agent, produced 20 b
IR Comp Rt taIEXeR 19 d. apdo5C s F3bRrRurEse #RrPLit or
Zj - I 0 ick-up 9 j ' ;
SFAHRELOICLREERETD SolioreuP BEoLP Sl N0 ARl in
Ewhihpleatutat ed wisi@abrat adO2fa {0 t2 gheyiessedhdnvikertion,
rinsing it, As a result, in Conparative Exanples 1
suhfigienheshy ek Lawfarmaics plist eghibshednknd good feeling
sufficiently and felt poor. On_th ther _hand, in .
YRR R S AR SPR B CT BF FHETkeREion s
1bpvept Eon, csyfLjjci ent shrink performance was
exhi bited and good feeling was obtained even though
[beazyl al cohol of a concentration as |ow as 5% was
used. [0067] <Evaluation of feeling after treatnent
<Brelvatiari afi 6acoindcafboreht cBEMEEX afipPetq] VEFbaFson of
r rodyced in the same nmanner as in Exanple 1
céﬁ%éﬁgnghgf Conponent B was changed to a pol ypropyl ene
[BREmpi&estreat nent method was changed to imersion in
hot water of 98C for 10 m nutes, and vari ous
eval uathens were purdueed ot .thelThmmesidnrseares sifowxample
in Table 2,

1 except that Component B was changed to a polypropylene and
the treatment method was changed to immersion in hot water of
98°C for 10 minutes, and various evaluations were carried out.
The results are shown in Table 2.
[0068]

The fiber was split and shrunk easily with hot water

because a polyolefin has low adhesiveness to a polyamide. In

addition, the fiber exhibited soft feeling with bulkiness.

INDUSTRIAL APPLICABILITY
[0069]

The fiber structure using the splittable conjugate fiber
of the present invention is suitable for many applications
including fashionable or functional garment applications, such
as general garments like coats and blousons, and

moisture-permeable water-proof garments, and industrial
21



[0068] The fiber was split and shrunk easily wi th hot

wat er because a polyolefin has | ow adhesiveness to a
polyam de. In addition, the fiber exhibited soft

feeling with bul kiness. | NDUSTRI AL APPLI CABI LI TY

[0069] The fiber structure using the splittable

conjugate fiber of the present invention is suitable

for many applications including fashionable or

TRGRELRS RIPP ar et appricEas *@ﬂglogampla@ gepepas including

a nts like cqa and, bl.ousons
AR s P o R G Ofesy BB cand ayrgmotive aix bags.
m@%\%&hb@te ~glneat %bb@' f@e@hhgat:aange suehiasqvarkausrs a
-p NWt::. .. E Idl:L -eyeglass
swlpeltsngfrmdtﬁmd ulsmnlgeeslow emnsﬁnamataumoof &lephbl gqpldrR agent

bags Furthernore, since good feeling can be obtained

Oé@éﬁ tran 35qqhgs lsn%PH%Heﬁmt}be & iPsw EEHEEEPFﬁt%%ﬁUﬁtable
c | or t han c t r b

f%%[ ‘Eﬁg %r?g%:i:gqsu tggbllgk” ?ngzf hgoa %j‘ ﬂmeh@?l&'y ?Eadlng

p&@Wheegt | ow environnental ly Ioadlng products, 22

CLAIMS [1] A splittable conjugate fiber, wherein one

is made of a polyamde resin conp05|t|on of an

aromati c polyam de and an aliphatic polyam de and the

other is made of a fiber-formng polyner having no

affinity wwth the polyam de resin conposition. [2]

The splittable conjugate fiber of claim1, wherein the

aromatic polyanm de is a polyam de conprising an

aliphatic dicarboxylic acid and an aromatic di am ne

as main structural wunits. [3] The splittable

conjugate fiber of claim1l, wherein the polyam de

resin conmposition is conposed of a nylon MXD6 pol yner
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and a nylon 6 polyner. [4] The splittable conjugate
fiber of claim3, wherein the weight ratios of the
nyl on MXD6 pol ynmer and the nylon 6 polymer are from
35:65 to 70:30, respectively. [5] The splittable
conjugate fiber of any one of clains 1 to 4, wherein
the f iber-f ormng polyner having no affinity with

t he pol yam de resin conposition is a polyester. [6]
The splittabl e conjugate HBEMSof any one of clains 1
to 4, wherein the f iber-f orm ng polyner having no
affinity wwth the polyam de resin conposition is a
(Rl yohefhNit€3ble conjugate fiber, wherein one is made of a

polyamide resin composition of an aromatic polyamide and an
aliphatic polyamide and the other is made of a fiber-forming
polymer having no affinity with the polyamide resin

composition.

[2] The splittable conjugate fiber of claim 1, wherein the
aromatic polyamide is a polyamide comprising an aliphatic
dicarboxylic acid and an aromatic diamine as main structural

units.

[3] The splittable conjugate fiber of claim 1, wherein the
polyamide resin composition is composed of a nylon MXDé6 polymer

and a nylon 6 polymer.

(4] The splittable conjugate fiber of claim 3, wherein the
weight ratios of the nylon MXD6 polymer and the nylon 6 polymer

are from 35:65 to 70:30, respectively.

[5] The splittable conjugate fiber of any one of claims 1
to 4, wherein the fiber-forming polymer having no affinity with

the polyamide resin composition is a polyester.
(6] The splittable conjugate fiber of any one of claims 1

to 4, wherein the fiber-forming polymer having no affinity with

the polyamide resin composition is a polyolefin.
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