WO 2004/ 101870 PCT/JP2004/ 006864 -1 DESCRI PTION Laser-markable fibers or
fi ber products TECHNI CAL FIELD 5 The present invention relates to a | aser-
mar kabl e f mo@zooanoisrber product. BACKGROUND ART Met hods gearermebdsyoosssed f or
marking a fiber or 10 fiber product with a pattern or a mark such as a-

|l etter or synbol include printing the fiber or fiber product using a dye,
pi gnment or the like; and printing on the fiber or fiber product using an
inkjet printer, etc. (see, for exanple, Japanese Unexani ned Patent

Publ-i cati ons Nos. 15 1990-41480 and 1995-336466). However, the above

met hods can not be used to produce mnute marks such as letters or synbols

on fibers or fiber products. Theretgm?g" \ been inpossible to  mark
i ndi vi dual yarns with such marks. 20 D g%ﬁ%%ﬁ%% OF THE | NVENTI ON An obj ect
of the invention is tolpser-thar&abibefibersfobefipendpctdudriesei n the '
i ndi vidual yarns can be marked with m nute marks. In this specification,
25 "individual yarns" include spun yarns, nonofilanment yarns, WO
2004/ 101870 PCT/ JP2004/ 006864
TECHNICAL FIELD
5 The present invention relates to a laser-

markable fiber or fiber product.

BACKGROUND ART
Methods generally used for marking a fiber or

10 fiber product with a pattern or a mark such as a letter or
symbol include printing the fiber or fiber product using a
dye, pigment or the like; and printing on the fiber or
fiber product using an inkjet printer, etc. (see, for
example, Japanese Unexamined Patent Publications Nos.

15 1990-41480 and 1995~336466).

However, the above methods can not be used to
produce minute marks such as letters or symbols on fibers
or fiber products. Therefore, it has been impossible to
mark individual yarns with such marks.

20
DISCLOSURE OF THE INVENTION

An object of the invention is to provide a fiber
or fiber product wherein the individual yarns can be
marked with minute marks. In this specification,

25 “individual yarns” include spun yarns, monofilament yarns,



-2 multifilanment yarns and conposite yarns thereof. The present inventors
carried out intensive research to develop a fiber or fiber product wherein
the indi vindusosy@sms can be marked with a minute mark, Sughresesmodsgit ers
or synbols. As a result, the inventors found that a fiber or fiber product
t hat achi eves the above object can be produced by kneading into an
artificial fiber a filler whose own color changes or a filler mxture
whose entire color appears to change by irradiation with a laser 10 beam
The present invention has been acconplishgd based on this finding. The

I nvention provides the followng fibers, fiber products and nethods: 1. A
fiber or fibetubtDfillcdmerciprazsisn@gnan chmpastitt ghahsf thercafd a filler

i ncorporated therein, the filler being a filler whose own col or changes or
a filler mxture whos&tentunesend dnvappeass caerdkdngetbyintiensasieati on with
a |laser beam 2. A fiber or fiber product according to item1 20 wherein
the filler whosseaneh dul gevelapges fipen cadifabeonpraduktavwheseinbehm i s at

| east one nmenber selected fromthe group consisting of mca, barium

sul fate, zincindividral wHzas casnye mMagkede vicbppenlphissphatk,aftch as

t ocopherols. 3. A fiber or fiber product according to item1l_ 25 wherein
the filleP nil@thersuryss@nalse cgﬁo? 5ppBhEs Ele inventors found that

a fiber or fiber product that achieves the above cbject
can be produced by kneading into an artificial fiber a
filler whose own color changes or a filler mixture whose
entire color appears to change by irradiation with a laser
10 beam. The present invention has been accomplished based
on this finding.
The invention piovides the following fibers,
fiber products and methods:
1. A fiber or fiber product comprising an
15 artificial fiber and a filler incorporated therein, the
filler being a filler whose own color changes or a filler
mixture whose entire color appears to change by
irradiation with a laser beam.
2. A fiber or fiber product according to item 1
20 wherein the filler whose own color changes by ilrradiation
with a laser beam is at least one member selected from the
group consisting of mica, barium sulfate, zinc sulfide,
diantimony trioxide, copper phosphate and tocopherols.
3. A fiber or fiber product according to item 1

25 wherein the filler mixture whose entire coloxr appears to



WO 2004/ 101870 PCT/ JP2004/ 006864 -3 change by irradiation with a | aser
beamis a mxture of the filler whose own col or changes by irradiation
with a | avar200gensand a white pignment or a mxture of a pghtreoosfobdseer and

a black pigment. 5 4. A fiber or fiber product according to item3 wherein
the white pignent is titaniumdioxide. 5 A fiber or fiber product
according to item3 wherein the black pignent is a carbon black. 6. A
fiber or fiber product according to item3 10 wherein the white filler is
bariumsulfate. 7. A fiber or fiber proddet according to item1l wherein
the filler is in an anmount of about 0.01 to about 10 w.% relative to the
total wei ghtctefngy toyf iloiraldifatien winth &i Lbeer bBafl. iA hi héxtoref bfer
product according to item1l wherein the filler is in the formof particles
with a nean tiparfildler dihmeet @wrofcodet: wbeegekabyabogadistpan gith &i ber or
fiber product according to item1l wherein the artificial fiber is a
pol yester. 20askd; heametansd sofwhiited pdiomgnén oFr 8i MLECHICef. PBep WBdKEai ning a
filler whose own color changes or a filler mxture whose entire color
appears to chahigr Rpd i ldds (RPMANth a | aser beam conprising: nixing and
di spersing the filler in_a It or sqQlution
P 5g 4, A fiber or fiber product according to item 3
wherein the white pigment is titanium dioxide.
5. A fiber or fiber product according to item 3
wherein the black pigment is a carbon black.
6. A Fiber or fiber product according to item 3

10 wherein the white filler is barium sulfate.

7. A fiber or fiber product according to item 1
wherein the filler is in an-amount of about 0.0l to about
10 wt.%, relative to the total weight of artificial fiber
and filler.

15 8. A fiber or fiber product according to item 1
wherein the filler is in the form of particles with a mean
particle diameter of not more than about 15 pm.

9. A fiber or fiber product according to item 1
wherein the artificial fiber is a polyester.

20 10. A method of producing an artificial fiber
containing a filler whose own color changes or a filler
mixture whose entire color appears to change by
irradiation with a laser beam, comprising:

mixing and dispersing the filler in a melt or solution

25 of the artificial fiber raw material; and



25 of the artificial fiber raw material; and WO 2004/ 101870

PCT/ JP2004/ 006864 -4 spinning the dispersion into a fiber. 11. A nethod of
mar ki ng a Wdmos/ooisfo ber product with a mark or pattern,pCEmMI4R06G4
irradiating with a | aser beamthe fiber or fiber product of any of 5
items | to 9. 12. A nethod of distinguishing whether a fiber or fiber
product is marked or unmarked, conprising checking for the presence of a
mark or pattern marked on the fiber or fiber product of any of itens 1 to
9. 10 Fibers or fiber products of the invérntion The fiber or fiber product
of the invention conprises an artificial fiber and a filler incorporated
t herein. The fi kbénnisigathel déspahsten oimtcohofilodanges or 15 a filler

m xture whose entire color appears to change by irradiation with a | aser
beam Any of a wide varlkty Zomefchodnofirnafkthgl af Ebeerx orafiiberused as the
artificial fiber of the invention so long as a filler whose own col or
changes or a Brodugt 20Liph @ markiegs ®adieinte comprisipdadsradickiange by
irradiation with a | aser beam can be incorporated thereinto. Exanples of
such artificisith idekasendrenre they dfilkhen o1 iHoer rroducdy efhenive ofi bers,

regener at ed
g % items 1 to 9.

12. A method of distinguishing whether a fiber
or fiber product is marked or unmarked, comprising
checking for the presence of a mark or pattern marked on
the fiber or fiber product of any of items 1 to 9.

10

Fibers or fiber products of the invention

The fiber or fiber product of the invention
comprises an artificial fiber and a filler incorporated
therein. The filler is a filler whose own color changes or

15 a filler mixture whose entire color appears to change by
irradiation with a laser beam.

Any of a wide variety of known artificial fibers
can be used as the artificial fiber of the invention so
long as a filler whose own color changes or a filler

20 mixture whose entire color appears to change by
irradiation with a laser beam can be incorporated
thereinto. Examples of such artificial fibers include
synthetic fibers, semi-synthetic fibers, regenerated.
fibers, inorganic fibers and the like.

25 Exanples of usable synthetic fibers include



fibers, inorganic fibers and the |like. 25 Exanples of usable synthetic
fibers include WO 2004/ 101870 PCT/ JP2004/ 006864 -5 polyesters, aliphatic

pol yam desweioomedigt pol yam des, pol yet hyl enes, pol ypr opyteiesos/ouésgy! ons,
acrylics, polyvinyl alcohols, polyurethanes and the |ike. Exanpl es of
usabl e sem -synthetic fibers include 5 acetates, triacetates, prom x and
the Iike. Exanples of usable regenerated fibers include rayon, cupra and
the |ike. Exanples of usable inorganic fibers include carbon fibers,
ceramic fibers and the Iike. 10 Anong the&-artificial fibers, synthetic
fibers are preferable, and polyesters are nore preferable. Specific
exanpl es of -pollyesters,i atipHatpeol yel hiyhbdes, t erepatbal pbeyamides,

pol ytri net hyl ene terephthal ate, pol ytetranethyl ene terephthalate and the
i ke. 15 Exappllgetbiylentesti ppakptopelenesc| vieysbns, yacnglies,oduced by
slitting a plastic filmsuch as pol yethyl ene terephthal ate, polyethyl ene
or pol ypropybedgvisydhadkpholpar pelusnathyndavand Whethibé. about 0.1 to
about 0.8 mm and preferably about 0.15 to about 0.37 nmm_and usually 20
have a thickness of abByampdepnpérusebe semipsenthrabi¢ LHpexa heladdout

12 pm The artificial fibers of the invention may be
5 acetates, triacetates, promix and thé like.

Exanples of usable regenerated fibers include
-rayon, cupra and the like.

Examples of usable inorganic fibers include
carbon fibers, ceramic fibers and the like.

10 Among the artificial fibers, synthetic fibers
are preferable, and polyesters are more preferable.
Specific examples of polyesters include polyethylene
terephthalate, polytrimethylene terephthalate,
polytetramethylene terephthalate and the like.

15 Examples of artificial fibers include slit yarns
produced by slitting a plastic f£ilm such as polyethylene
terephthalate, polyethylene oxr polypropylene. Such slit
yarns usuvually have a width of about 0.1 to about 0.8 mm,
and preferably about 0.15 to about 0.37 mm; and usually

20 have a thickness of about 20 pm or less, and preferably
about 2 to about 12 um.

-The artificial fibers of the invention may be
used singly or spun, plied or twilsted together.
The artificial fibers may have a core-sheath

25 structure. Examples of artificial fibers with a core-



used singly or spun, plied or twisted together. The artificial fibers may
have a core-sheath 25 structure. Exanples of artificial fibers with a core

WO 2004/ 1048y $hokeohk#P2004/ 006864 -6 sheath structure i ngcadp2603066864

produced by using a slit

yarn as a core and wi nding anot her fiber (spun

yarn or filanment yarn) therearound, those produced by using a spun yarn
or filament yarn as a core and winding a slit yarn 5 therearound and those
conprising a nonofilanent yarn with an internal core-sheath structure.

artificial

section of artificial fibers may have any shape such as circul ar,

elliptical,

hol l ow, triangular, flat, star-shaped, cocooned, eight-|eaved, dog-bone
shaped (or dyathebk) a2 ebee ahé Fibgingfandeheénveibeon{smol yoas nmt only

¥hehtpedt rutBuee obsc BhdwethoY¥ shapdaced -tshapeichg & sibiped,

these fibers but also primary processed products thereof, 15 such as
yarns, knitsfidementf garin¢sthéneéaredndabthese pordwseth Habrdioyy endspure
|ike. The artificial fiber of the invention nay be a blend fabric bl ended

wi t h natural yhirbeps £adbmastcpatrnlasea ¢oberand anlndinha rskitberarn si| ks

and the like. 20 In this specification, a "fiber product” refers fo a
product obt athegesyornst AR pReSesePrgrbsingfa yapnofilament yarn with

10

15

20

25

an internal core-sheath structure.

The artificial fibers may have a uniform or non-
uniform thickness. The cross section of artificial fibers
may have any shape such as circular, elliptical, Y-shaped,
cross—-shaped, W-shaped, L-shaped, T-shaped, hollow,
triangular, flat, star-shaped, cocooned, eight-leawved,
dog-bone shaped (or dumbbell), etc.

The fiber of the invention includes not only
these fibers but also primary processed products thereof,
such as yarns, knits, woven fabrics, knitted fabrics,
nonwoven fabrics and the like.

The artificial fiber of the invention may be a
blend fébric blended with natural fibers such as cellulose
fibers, animal hair fibers, silks and the like.

In this specification, a “fiber product” refers
to a product obtained by further processing of a fiber.
Examples of such products include outer garments,

intermediate garments, innerwear and like clothing, beds

and bedroom accessories, interior accessories and the like.

Specific examples of fiber products of the invention

The

fibers may have a uniform or +n- uniformthickness. The cross .



Exanpl es of such products include outer garnents, internediate garnents,
I nnerwear and |i ke clothing, beds and bedroom accessories, interior

accessori eyy@pmsdng7d | ke. 25 Specific exanples of fiber progpehdeéssihe
i nventi on WO 2004/ 101870 PCT/ JP2004/ 006864 -7 include clothing such as
coats, jackets, trousers, skirts, shirts, knitted shirts, blouses,
sweat ers, cardi gans, nightwear, underwear, supporters, socks, tights,
hats, scarves, nufflers, gloves, garmepy_linings, garment 5 stiffeners,
cotton stuffing for clothes, work clothing, sanitary gowns, uniforns,

bri son unisfonThe SEBORLEY 8 3 UDbLELT® jandkdde, [ ks dads, agdbedsoom

accessori es such as nat SS coverl ngs, I Ng cotton W casSes,

sheets angpf *Fté' kﬁnltg%%r 's?{lx%esﬁﬁ?éhgéslo s%&éé"té‘fscubh%‘dlﬁgaﬂfz‘t S,

carpets, cus ions, stuffed toys ‘and the like; fancy goods such as tomels

handkerchh@qﬁcw@@ﬂ t i deirk@a v, arfuPpedeets SWdies, MBebhies Sena s, t hr eads,
enbroi dery threads, plaited cords, straps, brai ds, flshlng Tines and

artifici abdahies, tAgEroe ragr maﬂeuegﬁ gaa_ra@rntlamﬁdgst,s gRATTROMAOV EN
fabrics; bags; materials for electronic products and construction

mat er i5al sstiFehétrs, exanploss sifupipay Foadudicthes| udersectkothesgsuch as
st ocks, national bonds, l|ocal bonds, gift vouchers, drafts, checks,
post age ssamis;areveowss20 ustidippans ceprificratunisfamps, and adni ssi on
tickets; vouchers
schoolchildren’s uniforms and the like; beds and bedroom
accessories such as mattress coverings, wadding cotton,
pillow cases, sheets and the like; interior accessories
10 such as curtains, mats, carpets, cushions, stuffed toys
and the like; fancy goods such as towels, handkerchieves
and the like; yarn products such as machine sewirnig threads,
embroidery threads, plaited cords, straps, braids, fishing
lines and artificial baits; tags on merchandise; paper
15 products or nonwoven fabrics; bags; materials for
electronic products and construction materials.

Specific examples of paper products include
securities such as stocks, national bonds, local bonds,
gift wvouchers, drafts, checks, postage stamps, revenue

20 stamps, certificate stamps and admission tickets; vouchers
such as coupons and public lottery tickets; paper
currency; various kinds of certificate forms, and the like.
Examples of the filler whose own color changes

by irradiation with a laser beam are mica, barium sulfate

25 (BaSQ,), zinc sulfide (ZnS), diantimony trioxide (Sb;03),




such as coupons and public lottery tickets; paper currency; various kinds
of certificate fornms, and the like. Exanples of the filler whose own col or
changes bwo foo&diigtoi on with a | aser beam are m ca, bari worgipkérloessdh
(BaS®™), zinc sulfide (ZnS), diantinony trioxide (Sbh203), WD 2004/101870
PCT/ JP2004/ 006864 -8 copper phosphate (Cu3(P04)2), tocopherols, lithopone
and the like. These fillers can be used singly or in conbination of two
or nore. Anong them bariumsulfate and diantinony trioxide are
preferable. 5 Tocopherols (vitam n E) inegude a-tocopherol and
(3-tocopherol. Ginmer pignments containing mca can preferably be used as

m ca. Such glidppir Rt ar @widikd,) /9r tooahpielshy NMehoponadeandt he
trade nane of Iriodin LS. 10 The filler is preferably in the form of

particles. Thehendadrkeparitiedee fildrmtse cains besuakty spoglygore inhan about 15
pm and preferably not nore than about 1 pm The particle dianeter can be
measur ed by, daubisedigre,of |tagerowinfcineact Anengret ineils . ba Bl aiplistaf the
filler mxture whose entire color appears to change by irradiation with a
| aser beam and alimintimanwitzigiideprghpseforabsl-or changes by
irradiation with a |laser beamand a white pignent, a m xture_ of whi te
filler an@ a bl ack pi gfafopharels (vitamin E? include d—tocopherof and

B-tocopherol.

Glimmer pigments containing mica can preferably

be used as mica. BSuch glimmer pigments are sold, for

example, by Merck under the trade name of Iriodin LS.

10 " The filler is preferably in the form of
particles. The mean particle diameter is usually not more
than about 15 um, and preferably not more than about 1 pm.
The particle diameter can be measured by, for example,
laser diffraction methods.

15 Examples of the filler mixture whose entire
color appears to change by irradiation with a laser beam
are a mixture of a filler whose own color changes by
irradiation with a laser beam and a white pigment, a
mixture of a white filler and a black pigment, etc.

20 Of these fillers, mica, zinc sulfide, diantimony
trioxide and tocopherols are preferable as fillers that
change color from white to black.

These fillers can be used in combinaticn with a

white pigment that acts as a white basis in a fiber. The

25 entire color of such a mixture of a filler and a white



20 O these fillers, mca, zinc sulfide, diantinony trioxide and
tocopherols are preferable as fillers that change color fromwhite to

bl ack. Thesw food/h@ags can be used in conbination with a witye20400804 t hat
acts as a white basis in a fiber. The 25 entire color of such a m xture of
a filler and a white WO 2004/ 101870 PCT/ JP2004/ 006864 -9 pignent changes
color fromwhite to black. Exanples of white pignents include cal cium
carbonate, titaniumdioxide (titaniumwhite), zinc oxide and the like. A
preferable white pignent is titanium5 d+®xi de. Such white pignents can be
used singly or in conbination of two or nore. The nean particle dianmeter
of white pigneEnimars disnajdsy cedbectfednf whinte wbdblaakge of about. 10 nmto
about 3 pm and preferably about 10 nmto about 1 pm 10 The white pignent
is usually used in an &xsopilesobfalbateSpigmebbat i80lwiedgadatiupr ef erably
about 10 to about 70 wt.% relative to the weight of filler whose-own
col or changesdanbdnatadi dtlitenimm Higxideed thEamiurnwidse) ¢t haing| pekdehose
own col or changes by 15 irradiation with a |aser beamjs a white filler,
the white fianckerthead ke usBdrrafesaplaavibre RIIMenh| Bt HidfHeM  t hat

acts as a_black basis in a fiber. The entire col or <?f fhe m xture of the
whi t e filper‘%Hﬂﬁqﬂ%m:kSHFBnﬁh%te pigments can be used singly or in

combination of two or more.

The mean particle diameter of white pigment is
usually selected from a wide range of about 10 nm to about
3 um, and preferably about 10 nm to about 1 pm.

10 The white pigment is usually used in an amount
of about 5 to about 90 wt.%, and preferably about 10 to
about 70 wt.%, relative to the weight of filler whose own
coloxr changes by irradiation with a laser beam.

In case the filler whose own color changes by

15 irradiation with a laser beam is a white filler, the white
filler can be used in combination with a black pigment
that acts as a black basis in a fiber. The entire color
of the mixture of the white filler and black pigment
changes from black to white due to the phase separation of

20 the black pigment, bubble formation and so on.

Examples of white fillers include mica, barium
sulfate and the like. A preferable white filler is barium
sulfate. Such white fillers can be used singly or in
combination of two or more.

25 Examples of usable black pigments include carbon



changes fromblack to white due to the phase separation of 20 the bl ack
pi gnent, bubble formation and so on. Exanples of white fillers include

m ca, bari wo@ewhd@te and the like. A preferable white fipd®gip20d/00édssum
sul fate. Such white fillers can be used singly or in conbination of two or

nore. 25 Exanpl es of usabl e black pignents include carbon WO 2004/ 101870
PCT/ JP2004/ 006864 -10 bl acks (acetyl ene bl ack, |anp bl ack, thermal bl ack,
furnace bl ack, channel bl ack, Ketjenblack, etc.), graphite, titanium
bl ack, black iron. oxide and the |ike. Anbdg these, carbon blacks are
preferable in view of 5 dispersibility and cost. Such black pignents can be
used singly Bla&ksCoabetalden kifadko JemmirlaciCarttmrrsladidsickean be
classified into acetylene black, oil black, gas black, etc. according to
t he raw mat er fatsacandlack, caltdrorel bblekk c dethrenisleatk 1 E1The memapsdhie,cl e
di ameter of black pigment is usually selected froma w de range of about
10 nm to aboutitanilum, bhack pristaskbisomitde Gninthe did@. 1ApARIWien t he
bl ack pignent is a carbon black, it is preferable to have a mean particle
di amet er of abbesedocavbemdetade mre Prafrralkrnin o9 £k pignent is
usually in the, range of about 0.1 to about 80 w.9% an prefegablg gbout
10 to abodt 58i@persipPility vand e wéuugﬁk fGkhplgments’ can be use
singly or in combination of two or more. Carbon blacks
can be classified into acetylene black, oil black, gas
black, etc. according to the raw materials, and any carbon
black can be used.
10 The mean particle diameter of black pigment is
usually selected from a wide range of about 10 nm to about
3 um, and preferably about 10 nm to about 1 um. When the
black pigment is a carbon black, it is preferable to have
a mean éarticle diameter of about 10 to about 30 nm.
i5 The amount of black pigment is usually in the
range of about 0.1 to about 80 wt.%, and preferably about
10 to about 50 wt.%, relative to the weight of white
filler.
The filler (the filler whose own color changes
20 or filler mixture whose entire color appears to change by
irradiation with a laser beam) is usually contained in the
fiber or fiber product of the invention in an amount of
about 0.01 to about 10 wt.%, preferably about 0.3 to about
3 wt.%, and more preferably about 0.6 to about 1.Z wt.%,

25 relative to the total welght of artificial fiber and



filler. The filler (the filler whose own color changes 20 or filler

m xture whose entire color appears to change by irradiation with a | aser
beam) is uwmnbdoy1e@ent ai ned in the fiber or fiber productpaafyrbbedosssgnt i on
in an anount of about 0.01 to about 10 wt.% preferably about 0.3 to about
3 w.% .and nore preferably about 0.6 to .about 1.2 wt.% 25 relative to the
total weight of artificial fiber and WO 2004/101870 PCT/JP2004/ 006864 -11-
filler. The fiber or fiber product of the invention nay optionally contain
ot her conponents such as known antim crebl-al agents, UV absorbers, W
reflectors, colored 5 (i.e., non-black, non-white) pignments and the |ike.
Met hod of proglycieg). the fiber or fiber product of the invention The fiber
of the invention conprising a filler 10 whose own col or changes or a
filler mixture whose erthe efilst ayr djipear pusivsiiarde the Apvastactomayith a
| aser beam can be produced by kneading the filler into the fiber during
the process obpspimally cortdibertheny gamraonents sugh asf KBOND When t he
artificial fiber has a core-sheath 15 structure, the filler nmay be kneaded
into either oanbimbcrobiaknreentiy dhealsorhirs i b r@ﬁlﬁ%oirﬁveﬁf’ﬁ&‘fe%s

roduced, for \ :
P 5 (i.e., non-black, non-white) pigments and the like.

Method of producing the fiber or fiber product of the

invention
The fiber of the invention comprising a filler
10 whose own color changes-or a filler mixture whose entire
color appears to change by irradiation with a laser beam
can be produced by kneading the filler into the fiber
during the process of spinning the fiber raw.material into
a fiber. When the artificial £fiber has a core—shegth
15 structure, the filler may be kneaded into either or both
its core and sheath.

The fiber of the invention is produced, for
example, by mixing and dispersing in a melt or solution of
the artificial fiber raw material a filler whose own color

20 changes or a filler mixture whose entire color appears to
change by irradiation with a laser beam, and then spinning
the resulting dispersion into a fiber. The filler is
preferably mixed and dispersed in the fiber raw material
in the form of a masterbatch.

25 A wide variety of known spinning methods such as



exanple, by mxing and dispersing in a nelt or solution of the artificial
fiber raw material a filler whose own color 20 changes or a filler m xture

whose enti g she§isappears to change by irradiation w t hp@ir@sarcésgam and
then spinning the resulting dispersion into a fiber. The filler is
preferably m xed and dispersed in the fiber raw material in the formof a
mast erbatch. 25 A wide variety of known spinning nethods such as WO

2004/ 101870 PCT/ JP2004/ 006864 -12 nmelt-spinning nethods, dry-spinning

met hods and wet- spinning nethods can belfsed as the spinning nmethod. Wich
spinning nethod is used depends on the kind of fiber raw material used. 5
When the fibepeTavspmigirgimeadiodss ralt-epinmiag meshosls pngndgetheni cal |y
stable manner, it is preferable to use nelt-spinning. In this case, a

pr edet er mi nedspimming mfttddd erammie heead wed thed spispdngedetiothe melt of
the fiber raw material. The fiber of the invention can _be 10 produged by

ej ecting the Whbeh spimniatemietharklis wassd dependsecnnibhed knd Gits feP&&d
therein through a fine nozzle into the air, followed by air cooling and
sol i difying thew motewiakiusgmnt while attenuating and then drawing it out

ol yester S al i phati c JBIG7ark RSt LRt yEUh FIRaRa S Bo A ehds & T <
thermally and chemically stable manner, it is preferable
to use melt-spinning. In this case, a predetermined
amount of filler may be mixed and-dispersed in the melt of
the fiber raw material. The fiber of the invention can be

10 produced by ejecting'the fiber raw material melt with a
filler mixed and dispersed therein through a fine nozzle
into the air, followed by air cooling and solidifying the
molten filament while attenuating and‘then drawing it out
at a constant speed. Fibers suited to melt-spinning are,

15 for example, polyesters, aliphatic polyamides,
polyethylenes and polypropylenes.

When the fiber raw material is stable at high
temperatures and can dissolve in a volatile solvent, it is
preferable to use dry-spinning. In this case, a

20 predetermined amount of filler may be mixed and dispersed
in a volatile solvent solution of the fiber raw material.
The fiber of the invention can be produced by ejecting the
fiber raw material solution with a filler mixed and
dispersed therein through a fine nozzle into a heated gas

25 and then solidifying the solution into a fiber while



When the fiber raw material is stable at high tenperatures and can
dissolve in a volatile solvent, it is preferable to use dry-spinning. In
thi s case, wi «/prigmet er mi ned anount of filler may be ni weri/mwochsdoamper sed
in a volatile solvent solution of the fiber raw material. The fiber of the
I nvention can be produced by ejecting the fiber raw material solution with
a filler mxed and di spersed therein through a fine nozzle into a heated
gas 25 and then solidifying the solution into a fiber while W 2004/101870
PCT/ JP2004/ 006864 -13 evaporating the vdBatile solvent. Fibers suited to
dry- spinning are acrylics, acetates, and the Iike. Wen the fiber raw
mat eri al di ssotapesranriing ithe Molakdllet sbilvensel VRHeeTdrswiad s dnst abl e at
high 5 tenperatures, it is preferable to use met-sBinnLng. In this case, a
pr edet er m nedsgEnouimtyg @fref iAdnyliesy Beeknked. and &Pspét¥ed in a sol ution of
the fiber raw material. The fiber of the invention can Ee grod ced by
ejecting the fiber ralhes éhicafiberutrrynngiesials PLEaPLNEReln R0
di spersed therein through a fine nozzle into %ﬁcoag%%ﬁﬁion ﬁ@t cont ai ni ng
a nonsol vent ,lamndaladi SHY GIWRES L RESVERLE HE Pe?Feftb¥iing t he
solvent. Fibers suited to wet- spinning,are, for exanple. Vi
al cohol s énd.F%ﬂRﬁfaﬁNﬁﬁﬁﬂlﬁ§1%SbgF£§%x%F S K e MO NG s S %ngﬁééfop%$ 15 of
slit yarns, it can be produced by i :88uhl®of fillexr may be mized
and dispersed in a solution of the fiber raw material.
The fiber of the invention can be produced by ejecting the
fiber raw material solution with a filler mixed and
10 dispersed therein through a fine nozzle into a coagulation
bath containing a nonsolvent, and then solidifying it into
a fiber while removing the solvent. Fibers suited to wet-
spinning are, for example, polyvinyl alcohols and rayon.
When the fiber of the invention is in the form
15 of slit yarns, it can be produced by slitting the
| following plastic films or multi-layered films using a
cutter such as a micro slitter, tape slitter, etc.:
a plastic f£ilm (e.g., polyethylene terephthalate,
polyethylene, polypropylene, etc.) into which a filler
20 whose own color changes or a filler mixture whose entire
color appears to change by irradiation with a laser beam
has been incorporated; a plastic film {(e.g., polyethylene
terephthalate, polyethylene, polypropylene, etc.) coated

with a composition comprising a filler whose own color

25 changes or a filler mixture whose entire color appears to



following plastic filnms or nulti-layered filnms using a cutter such as a
mcro slitter, tape slitter, etc.: a plastic film(e.g., polyethylene

t er epht hal stcezeo4/p@isyet hyl ene, pol ypropyl ene, etc.) into wiamgir2eusfooddeer 20
whose own col or changes or a filler m xture whose entire color appears to
change by irradiation with a | aser beam has been incorporated; a plastic.
film(e.g., polyethylene terephthalate, polyethylene, polypropylene, etc.)
coated with a conposition conprising a filler whose own col or 25 changes
or a filler m xture whose entire col or appéars to WD 2004/101870

PCT/ JP2004/ 006864 -14 change by irradiation wwth a | aser beam or

mul ti -1 ayer edchénbesbpr ddnedilabioh awi tlat 2 ntpathdvedmd ngs)myfle:ig-layered

pol yet hyl ene terephthal ate) on the above plastic films. Using a fiber of

t he i nventi onfplogupsddbgedney banboveimetdieer afiimbs) ptodict of the

i nvention can be roduced by known net hods such as sew ng. Wen the fiber
product of th?oﬂﬁﬁghyﬂﬁﬁeiEeéep%ﬁb@la%ﬁbdmétthQrﬂb?%&mﬁlﬁﬁﬁkﬁuﬁllmﬁm be
produced by scooping up the fiber produced by the above nethods with a 10
fine mesh screen. Fi ber@séng"f‘b%%b%F Ribickre oFYeRt {oR e eGP Ehayed

usi 0 dyes, of BLATRLE,RRET SPELaLe (0 ANe, U Pornl W R L] 2 15, Vet nod o
produced by known methods such as sewing.
When the fiber product of the invention is a
paper product, the paper product can be produced by
scooping up the fiber produced by the above methods with a
10- fine mesh screen.
Fibers or fiber products of the invention may be

dyed using dyes or pigments appropriate to the fiber raw

material.

15 Method of using the fiber or fiber product of the

invention

When the fiber or fiber product of the invention
impregnated with a filler that changes color by
irradiation with a laser beam.or having such a filler

20 attached thereto is irradiated with a laser, the filler

changes color by laser beam irradiation. Therefore, it is
possible to change the color of the fiber or fiber product
only in the laser beam-irradiated portions.

When the filler incorporated in or attached to

25 the fiber or fiber product of the invention is a mixture



I nvention When the fiber or fiber product of the invention inpregnated
with a filler that changes color by irradiation wwth a | aser beam or

havi ng suckyaadoishdigro 20 attached thereto is irradi ated w gdy/gp2b@asotssst he
filler changes color by |aser beamirradiation. Therefore, it is possible
to change the color of the fiber or fiber product only in the |aser
beamirradi ated portions. Wen the filler incorporated in or attached to

25 the fiber or fiber product of the invention is a m xture WO 2004/ 101870
PCT/ JP2004/ 006864 -15 of a white filler~afd a bl ack pignent, phase '
separation or other phenonena occur in the black pignment and the white

pi gnent di spl a¥sai whetk @nltbe andfacelatk thbghéebes phasé i dbegaprinbictor As a

result, it is possible to change the 5 color of the fiber or fiber product
only in the | asher preanohenadbated porthorsladckseignesabied fiie titeite
invention are YAG | asers, excinmer |lasers, CO2 |lasers and the like. O
t hese | asers, piyéntadésplaye pteétf alsh efhansuiBay@®f ables stidrer more 10
preferable. There is no limtation on the wavel ength of the Ilaser so |long
as it changesfihercprodugt .t Hs {3 |feguli,n it He aessidiladovabangsetdie it is
preferable that the mavelength be about 354 nn% about 532 nm or about 1064
nm 5 c¢olor of the fiber or fiber product only in the laser
beam-irradiated portions.
Lasers usable for the invention are YAG lasers,
excimer lasers, €O, lasers and the like. Of these lasers,
YAG lasers are preferable, and Nd-YAG lasers are more
10 preferable.
There is no limitation on the wawvelength of the
laser so long as it changes the color of the filler. 1In
the case of NdA-YAG lasers, 1t is preferable that the
wavelength be about 354 nm, about 532 nm or about 1064 nm.
15 The fiber or fiber product of the invention can
be irradiated , for example, by using a scanning laser
marking device. Since the laser beam irradiation can be
controlled by computer, a minute distinguishing mark {e.g.,
-logos, code numbers, serial numbers, etc.) can be produced
20 in a predetermined position on the fiber ox fiber product.
Siit yarn marked with a mark or pattern can be
used as an anti-counterfeiting thread for paper products
such as those mentioned above. “Thread” as used herein

includes ribbons of film or foil, wires and any other

25 suitable elongate elements for inclusion in paper products.



15 The fiber or fiber product of the invention can be irradiated , for
exanpl e, by using a scanning |laser marking device. Since the | aser beam

i rradi ati ofwgmayAagzecontrol |l ed by conputer, a mnute di stpcigipheddioogesiar K
(e.g., logos, code nunbers, serial nunbers, etc.) can be produced 20 in a

predeterm ned position on the fiber or fiber product. Slit yarn marked
with a mark or pattern can be wused as an anti-counterfeiting thread for
paper products such as those nentioned above. "Thread" as used herein

i ncludes ribbons of filmor foil, wres -di@any ot her 25 suitable elongate
el ements for inclusion in paper products. WO 2004/101870 PCT/JP2004/ 006864
-16 Therefore, by checkitwrdfared, hdywobeeidagffor ther kresepaet efnamar ked on
the fiber or fiber product, it can be distinguished whether the fiber or
fiber productmask omrgeceam mamkekedn Shebrfdbspeoif ifdbelky productibdit or
fiber product of the invention is irradiated with a |aser beamto produce
a fiber or foaerberatkicinguitfhesl ndoather gare divern Rar Edher PEPRBCEILSi bers
or fiber products can then be checked for the presence of the mark or
pattern to dimarkedieh ywhetkad.10 the fibers or fiber products are
authentic or counterfeit. The abgve checking can be carried out, with _the

naked eye5 a magni fyi ndiQfiasPect fHc@idsbopgdie dierErtedi-dest PEREYGhy 8t i on

the invention is irradiated with a laser beam to produce a
fiber or fiber product with a mark or pattern.thereon.
Marketed fibers or fiber products can then be checked for
the presence of the mark or pattern to distinguish whether
10 the fibers or fiber products are authentic or counterfeit.
The above checking can be carried out with the

naked eye, a magnifying glass, a microscope, etc.

Effects of the Invention
15 The invention provides fibers or fiber products
wherein the individual yarns can be marked with a minute
mark.

The invention also provides a method of

producing fibers or fiber products wherein the individual
20 yarns can be marked with a minute mark.

When the fiber or fiber product of the invention
is irradiated with a laser beam, the irradiated portion
changes color, so that marks such as letters, symbols or
patterns can be produced on the fiber or fiber product.

25 Since only the portion of the fiber of the invention



15 The invention provides fibers or fiber products wherein the individual
yarns can be marked with a mnute nmark. The invention al so provides a

met hod of was aRlyed®® fibers or fiber products wherein thedmgiovisdodss 20
yarns can be marked with a mnute mark. When the fiber or fiber product of
the invention is irradiated wwth a | aser beam the irradi ated portion
changes color, so that marks such as letters, synbols or patterns can be
produced on the fiber or fiber product. 25 Since only the portion of the
fi ber of the invention WO 2004/101870 PC¥13P2004/ 006864 -17 irradi ated
with a | aser beam changes color, individual yarns of the fiber product of

the inventionjeaadbersarkteh s 1hseBrkéan seltdhgess |@iiers,imyinhiadwsl et c.
Brand name products partially or entirely nade 5 of the fiber of the

i nvention canyaensaokethai £ibar bpaoductesk e pattarini drhatar drenata tie=d
di stingui shed by the naked eye but is distinguishable under a magnifying
glass or a niwdtbswapks, tseckbysaléoveny, oswnbalastty. di stingui sh whet her
mar ket ed products are authentic or counterfeit 10 articles, and thus
effectively preventing Bhandcoame epfedudhg rArtsiahdy et iRy dnadghe
fiber product of the invention has the advantage that the product when
sol d can dui cREythe fébPrEdof the invention can be marked with a brand
mark or pattern that cannot be distinguished by the naked
eye but is distinguishable under a magnifying glass or a
microscope, thereby allowing one to easily distinguish
whether marketed products are authentic or counterfeit
10 articles, and thus effectively preventing the
counterfeiting of brand name products.

The fiber product of the invention has the
advantage that the product when sold can quickly be marked
with the purchaser’s name, desiréd patterns, symbols, etc.

15 in the store.
The fiber or fiber product of the invention is

expected to find various applications such as an

embroidery substitute.

| 20 BEST MODE FOR CARRYING OUT THE INVENTION

The present invention will be described below in

further detall with reference to Examples.

Example 1
25 A polyester masterbatch {(trade name: CESAf LASER



with the purchaser's nane, desired patterns, synbols, etc. 15 in the
store. The fiber or fiber product of the invention is expected to find
vari ous apmwo sin@e® such as an enbroidery substitute. JriESdosModdss FOR
CARRYI NG QUT THE | NVENTI ON The present invention will be described below in
further detail with reference to Exanples. Exanple 1 25 A pol yester
mast erbat ch (trade nane: CESAf LASER WD 2004/101870 PCT/JP2004/ 006864 -18
NB94120503, product of Clariant International Ltd.) containing 10 w. % of
barium sulfate (nean particle dianeter:-18pn) and 10 w. % of carbon bl ack
was added in an anmount of 5 wt.%to a nolten polyester (polyethylene 5
t er epht hal at e NB®44R&5E3 by rheatitngft 01205&ht sDntéahatbenalinLsdl ¥ at e and
carbon bl ack were dispersed in the polyester to give a polyester nelt. The
mel t was then copdetiadnohilduyts . & nbzkheivmt sulfhteaimeandpdbheielect ed nol ten
filaments were stretched to 10 three tinmes their original length at 115C,
thus givi ng adgamedsresr 1f iper apfli LAnwht % yaf ncadbanebback 1098s ppjded ime
i nvention having bariumsulfate and carbon bl.ack incorporated therein. 15
Exanpl e 2 an” amount of 5 wt.% to a molten polyester (polyethylene
5 terephthalate) prepared by heating to 295°C, so that
barium sulfate and carbon black were dispersed in the
polyester to give a polyester melt.
The melt was then ejected through a nozzle into
the air and the ejected molten filaments were stretched to
10 three times their original length at 115°C, thus giving a
polyester fiber (filament yarn, diameter: 100 pm) of the
invention having barium sulfate and carbon black

incorporated therein.

15 Example 2
A polyester masterbatch (trade name: CESAf LASER
NB03120509, product of Clariant International Ltd.)
containing 20 wt.% of diantimony trioxide (mean particle
diameter: 1 pm) that changes from white to black by laser
20 beam irradiation was added in an amount of 5 wt.% to a
molten polyester (polyethylene terephthalate) prepared by
heating to 295°C, so that diantimony trioxide was
dispersed in the polyester to give a polyester melt.
Tﬁe melt was ejected through a nozzle into the

25 alr and the molten filaments were stretched at 115°C to



A pol yester masterbatch (trade nanme: CESAf LASER NB03120509, product of
Clariant International Ltd.) containing 20 wt.% of diantinony trioxide
(mean part wa@ sooedi@set er: 1 pn) that changes from white tmebacd/doysshaser
20 beamirradi ati on was added in an amount of 5 w.%to a nolten polyester
(pol yet hyl ene terephthal ate) prepared by heating to 295C, so that
diantinony trioxide was dispersed in the polyester to give a polyester
melt. The nmelt was ejected through a nozzle into the 25 air and the nolten
filaments were stretched at 115C to WD 26044101870 PCT/ JP2004/ 006864 - 19
three tines their original length, thus giving a polyester fiber (filanent

yarn, dianmet ethrd0tpaksothehe bVgHhADNLehgWh NOtuaNgl vDny 4 rpelysieter
incorporated therein. 5 Exanple 3 A 6 pin-thick transparent biaxially
stretched polfiaeirdd £fiilbimenasyarn; odiametera Watjwmpfod. Bheminvergiven slit
yarns. Fibers of the invention having a core-sheath 10 structure were
produced by udiarngnghdibatinmmgutfadorideommadnporppedyebereini ber (fil anent
yarn) obtained in Exanple 1 as a core and wrapping the above slit yarn

t herearound. 15 Exanple 4 A 6 pmthick transparent biaxially stretched

5 Example 3

A 6 um~thick transparent biaxially stretched
polyamide film was microslit to a width of 0.2 mm to give
slit yarns.

Fibers of the invention having a core-sheath

10 structure were produced by using the barium sulfate-
containing polyester fiber (filament yarn) obtained in
Example 1 as a core and wrapping the above slit yarn

therearound.

15 Example 4
A 6 um-thick transparent biaxially stretched

polyamide film was microslit to a width of 0.2 mm to give

slit yarmns.

Fibers of the invention having a core~sheath
20 structure were produced by using the diantimony trioxide-
containing polyester fiber (filament yarn) obtained in
Example 2 as a core and wrapping the above slit yarn

therearound.’

25 Example 5



pol yam de filmwas mcroslit to a wwdth of 0.2 mmto give slit yarns.
Fi bers of the invention having a core-sheath 20 structure were produced by

usi ng the giciol/mmeyw tri oxi de- containing pol yester fi berpctijrheuimoéssyar n)
obtained in Exanple 2 as a core and w apping the above slit yarn

t herearound. 25 Exanple 5 WD 2004/101870 PCT/ JP2004/ 006864 -20 The
filament yarn obtained in Exanple 1 was partially irradiated with a Nd- YAG
| aser (wavel ength: 532 nm. In the irradi ated portions, phase separation
occurred in the carbon black and barium-sdflfate di splayed 5 itself on the
surface of the filanment yarn. As a result, the portion irradiated with the
| aser changed from bl aclkhe ti Meidrer, yahire lbbdadineldedn Exadingtlienduiwglsabl e with
the naked eye fromthe hue of the portions which had not been irradiated
with the | asefardsBxanteadi el fWiltdmentNd3Ae detseim dwaive lBxgihi:e 932nas
partially irradiated with a Nd-YAG | aser (wavelength: 532 nm. In the
i rradi at ed pathj onSn dhentirredyatedoppdEiessehnhgéd SEBAFARLEB to bl ack,
which was clearly distinguishable with the naked eye fromthge hﬂ? of . t he
occurred in the carbon black and barium sulfate displayed
5 itself on the surface of the filament yarn. As a result,
the portion irradiated with the laser changed from black
to white, which was clearly distinguishable with the naked
eye from the hue of the portions which had not been
irradiated with the laser.
10
Example 6
The filament. yarn obtained in Exampie 2 was
partially irradiated with a Nd-YAG laser (wavelength: 532
nm). In the irradiated portions, diantimony trioxide
15 changed from white to black, which was clearly
distinguishable with the naked eye from the hue of the

portions which had not been irradiated with the laser.

Example 7

20 The monofilament varn obtained in Example 1 was
irradiated with a Nd-YAG laser beam (wavelength: }064 nm)
using a scanning laser marking device (product of
TAMPOPRINT AG, model number: WS+SK-86) to make
alphabetical marks (letter size: 80 um x 80 um) .

25  The monofilament yarn was observed under a 200-



portions which had not been irradiated with the laser. Exanmple 7 20 The
nonofi | ament yarn obtained in Exanple 1 was irradiated with a Nd- YAG | aser

beam (wavepangioyio1d@64 nm using a scanning | aser nmar ki ncEshsamoédas oduct
of TAMPOPRI NT AG nodel nunber: W5+SK-86) to nake al phabetical marks

(letter size: 80 pmx 80 pm. 25 The nonofilament yarn was observed under a
200 WD 2004/ 101870 PCTI JP2004/ 006864 -21 tinmes optical mcroscope. The

al phabetical marks were clearly recognizable. Exanple 8 5 The nonofil anent
yarn obtained in Exanple 2 was irradiategiwith a Nd- YAG | aser beam

(wavel ength: 1064 nm using a scanning | aser marking device (product of

TAVPOPRI NT AGtimegebphiieher mi¥bsSKoB6) tThdrakehaldtiakal eatkdmardes (| etter
size: 80 pmx 80 pm. 10 The nonofil ament yarn was observed under a 200-

fold optical mlerwdgopecoghézabpbabetical marks were <clearly recognizable.
22 - CLAIM5 1. A nethod of marking a fiber or fiber product wwth a mark or
pattern, conprising irradiating with a |aser beama fiber or fiber product
prepared by
Example 8
5 ' The monofilament yarn obtained in Example 2 was
irradiated with a Nd-YAG laser beam (wavelength: 1064 nm)
using a scanning laser marking device (product of
TAMPOPRINT AG, model number: WS+SK~86) to make
alphabetical marks (letter size: 80 pm x 80 pm).
10 The monofilament yarn was observed under a 200-
fold optical microscope. The alphabetical marks were

clearly recognizable.



I mpregnating an artificial fiber with carbon black and bariumsulfate, so
that the irradiati on causes phase separation of carbon black and all ows
bariumsulfate to clearly appear on the surface of the fiber or fiber
product, thereby changing the | aser beatdirradiated portion fromblack to
white. 2. The nethod according to claim1l wherein the artificial fiber is

a pol yester.
CLAIMS

L. A method of marking a fiber or fiber product
with a mark or pattern, comprising irradiating with a
laser beam a fiber or fiber product prepared by
impregnating an artificial fiber with carbon black and
barium sulfate, so that the irradiation causes phase
separation of carbon black and allows barium sulfate to
clearly appear on the surface of the fiber or fiber
product, thereby changing the laser beam-irradiated

portion from black to white.

2. The method according to claim 1 wherein the

artificial fiber is a polyester.



