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invention relates generally to coated fiber strands

for reinforcing conposites and, in certain
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textile fibers, is generally not compatible with polymeric matrix material. As a
result, these incompatible materials must be removed from the fabric prior to
impregnation with the polymeric matrix material.

[004] The removal of such non-resin compatible sizing materials, i.e., de-
greasing or de-oiling the fabric, can be accomplished through a variety of
techniques. The removal of these non-resin compatible sizing materials is most
commonly accomplished by exposing the woven fabric to elevated temperatures
for extended periods of time to thermally decompose the sizing(s) (commonly

referred to as heat-cleaning). A conventional heat-cleaning process involves
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and labor. Moreover, the added handling of the fabric associated with these
processing steps can lead to fabric damage and decreased quality.

[008] Efforts have been directed toward improving the efficiency or
effectiveness of some of these processing steps. There nevertheless remains a
need for coatings that can accomplish one or more of the following: inhibit
abrasion and breakage of glass fibers; be compatible with a wide variety of matrix
materials; provide good hydrolytic stability; and provide for good wet-out and wet-

through by the matrix material. In addition, it would be particularly advantageous
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that can be provided by the coated glass fiber strands of the present invention.
These characteristics, individually or in combination, can facilitate weaving and
knitting and consistently provide a fabric with few surface defects. In addition,
coated fiber strands of the present invention can be suitable for use in an air jet
weaving process. As used herein, “air jet weaving” means a type of fabric
weaving in which the fill yarn (weft) is inserted into the warp shed by a blast of

compressed air from one or more air jet nozzles.
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materials are important structural materials used in aerospace, aviation, and other
applications. Suitable applications include protection of aircraft from damage due
to being struck by lightning, masking of aircraft against detection by radar, and
use of aerospace composites as rocket engine nozzles or as leading surfaces on
reentry vehicles. A composite material contains two or more separate phases
which retain their distinct properties within the composite. In a typical non-metallic
aerospace composite material, high strength or high modulus reinforcements
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[020] In another embodiment of the present invention, a fiber strand
comprises at least one fiber at least partially coated with a starch-free
composition formed from at least one film forming material, at least one silyated
polyamine, at least one rosin, at least one organo silane coupling agent, at least
one dispersion of polymeric particles, wherein the individual particles have a
diameter of at least 0.1 microns, at least one emulsifying agent, and at least one

additional lubricant that is different from the at least one silyated polyamine.
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at leashongasin, ahleastane phrBOHGEMNISIYINg agent, BRd aklegashgne

add@%%@ﬁgﬁ?#&ﬂ%%g@?&%ét is%fiff%;r%ﬂis broRNhePia884t dhe phenolic

_ and at [east one additional

emlﬂﬁiﬂyiﬁ%&gbh’g agent that is different fromthe at | east
one

li | sifyi ) il
eniioRH el aaathehepoduReet Sribg e SRt aventBy adfer siand
con&ﬁ%rsi at98adlone e #ﬁ@aé‘tiﬂp@?ﬁgal@lcda@@@wtﬁ% cbmbpbyitionddeded

a conposition torne omat |east one film .
frorh @it teasy omatfitmi farmingt matexiad, aideastahs |§bﬁ@5,‘ntaﬁt leagkoneg fosin, at

rosin, at |ea ne phenol.i,c | sifyl
BT o e s Do
iaffl R ¢ Igj dgénigand at
s i o7 e, beRsti ghe et ity g
leastrorenadditional émuleifying egent Swips diflesenttfrora 55@ agﬁe@sﬁ PPEf

at |east partially coated with a conposition forned
ph?”t"é‘%%“'?&ﬁ@? agﬁayfi Imforming material, at |east one

| ubpbgaNh arfthérea@mbogitferitasithe paésent invention, a fabric comprises
at least one fill yarn comprised of at least one fiber sirand, and at least one warp
yarn comprised of, for example, at least one fiber strand at least partially coated
with a composition formed from at least one rosin, at least one cationic lubricant,
at least one film forming material, at least one organosilane coupling agent, and

at least one dispersion of polymeric particles.



| east one di spersion of polyneric particles, wherein

the individual particles have a dianmeter of at |east
w@2m7m1srons, at | east one phenolic enul sifyi NBCHYS2UD5/032581

and at |east one additional enulsifying agent that is

different fromthe at | east one phenolic enulsifying

?g\f}msg 19 24th b tienafohementitroetl inelitided! ameogimendsitthe
en

ion, a fabric conprises at.le one fiJ.
commmts Seat SRR Ba<OA0NE PrResarT anpe gtk igh are
diffeig Werp yarn conprised of, for exanple, at |east one
¥%er strand at | east partially coated with a

c C{UD@]Sit F_Fdnomefgfmgesbsf ofisaspdaificationnethes dhan ingthel epegating

one cationic ' . | ' i Qs
exarmplos: P hoE ONERUSSICa R ABLEIRLS eubiselry diifies of
ingredfichta! Téa%%Fg Zc@f\@}tféhw&?]é 580 uBed ¥iiree specification and claims

partitles. n each of the aforementioned ”
are torsh whderstoashas bieingrmedlifier dn el ipsarersbY e teFBImsboyk

the coating c sition of ] i
ot 5 G3RBRELI OB i 08 TG e etrdcer or
in thé%%vf/ihg%e%mcaﬁbﬁ ehdtdtiehid ddimsarerappirogmetianp fthat, may

or ere otherw se indicated, all n¥ ers. ex rebsst' n
Vawwmnwgpm thengesitackpropertiessquath ggﬁd%%(‘?‘l}ﬁg, ahg ugsent
, r ed in i£i i i ;
invepforr &Y Bitivad 15dF 3RE et P2 bAoA I BpMIceone the
doctriREBf cfRlerits A6 tes s¢orm i therdlaisss, ieadh ratneeriaab parameter

shouldiatisastpesganstreedn Ight S aiuraesiayl teparry sigriicaH digis
and é(g%p%)'gﬂgtdr&iﬂﬁ[ﬁ Ritind tﬁ\’:ﬁﬁiﬁduggpendi ng upon the

properties sought to be obtained by the _
pr esent A cotatlifiber stand aecording tosthetpreaent inventipn egmprises a

attenpt to linmt the appli i A :
ol B she b ase By e el WAFo S ep er.
i.e.,%ﬂ%ﬁﬁtt\% PP dhfthel stamld &b 66MMpBfise ABlelsmadglaf different
unber "of repdrted significant digits and by applyin
fibegitza;lzgangtegials; qwm@tbwtdim pfiers DR RedBiRread 1 servar)

] .cordi ng to.t. ' | q '
Thegetnanbes, roFes gereevidatfEReRL, AfSadH ABL RATRG BEDrésent
invé?‘lti%ha{Hé Hb&§ dafchaedanbvéidgerfominakfiberadiahmetartranging from 3

! ets, and the strand can conprise fibers nade, of ..
to 36i hiceometersi e certaibl @nhqdigperﬁﬁ,sthe(am&%ﬂawag? ber gignaeter

can al sq.be referr "yviar g ) " "
of 8 RFESEE INRATONGE 9 P aRpERAB T Btcg o grb.” For
“fing gﬁrt{’ rBsphichtiony, ané nosragehtorhinakfilsercdiantedercamrangerfagp 5 to 7
ndm nal fiber di ameter ranging from3 to 35

micnoroeteret ers. I n certai n enbodi nents, the average

nomh9g! Fhdfiberd! AFFDE formed from any type of fiberizable material

known to those skilled in the art including fiberizable inorganic materials,
fiberizable organic materials and mixtures of any of the foregoing. The inorganic
and organic materials can be either man-made or naturally occurring materials.
One skilled in the art will appreciate that the fiberizable inorganic and organic
materials can also be polymeric materials. As used herein, the term “polymeric
material” means a material formed from macromolecules composed of iong

chains of atoms that are linked together and that can become entangled in



of the present invention can be, for exanple, 5
m cronmeters and greater. For "fine yarn" applications,
wo b@7average nom nal fiber diameter can range PCDOSE0$/632581
7 mcronmeters. [028] The fibers can be forned from any
type of fiberizable material known to those skilled in
soluteneott inithe Isold state!.bAs iusetiineréinpttgatenm “ibedzabibSmeans a

i beri ' erial i xt ures of any of
i CaPRRIS g PTG Bl SCRRER b GO Alaras e
strdifd @}&Qﬁr_ man- made or naturally occurring materials.

One skilled in the art will appreciate that the

f i biORPL all eertainegabodimants, theytibérs caat lbe fahsedfromadrs morganic,

5B SRS FaBBbF e RSBl et i psont
inveRgaToiNel LIz b @tsare TR URRIBAQH theSWpFbHires fein AbSPEatidBlass
are |inked together and that can beconme entangl ed

compegitions such asi"k-glags"s A-olasst .aCeglassh<Drglags h &G ajlass”, “R-

" nf i Lal . bl f . .
olaps TS YR AT R G BerlRES, AR bBR T Frddn ferivatives
mebn$ glassstompositiony tiat ind@ROnindt dra6iRtsbfERBAAE FTSH boron
anc;he fibers can be forned from an inorganic,

Most prefsrably res Buerneastreaandioriaron-figes Iuraermore, as used

i | i .hew i i JanC |
rr i A e A REFT SRS Wi,
for gkampleclesp dsan Dohweiyht bg&:elrit Hugtiﬂ@,;éirlad “rAingl agﬁlints of boron”

" C-qgl "L 2 D-gl v, v, ass", "S-glass”,

megiia fsighiat s W ercpat boft deeiarmie iass tharg? ?wsght percent
orll, SRS S U SRS R ROt
usefildn éhe brgsent énvientioni e cértain embodimédris cthefglass fibers are

selqolbl OEE-lasR r Koot Aafivalhes,dn ot ambesimantaghe aass

fibek®bresalepter fremsGidlass. 0. 1 wei ght percent fluorine, and
"m nor anmounts of boron" neans | ess than 5 wei ght

perl@dit g elessiibereatihgl presentsnvéntiorecarbgliornped meany

surBlE By A L B8 Por S98hnoR B T 2 b oPRea n o
direictvresit filsur. folmingespetitiore BPROAN R ct, dren SRS sndl, *ﬁﬁéﬁl:]orming

are selected fromE-glass or E-glass derivatives. |

operztign. bnd dieremel, fiberk éorgiag oper mrﬁuén@teriabtam dombined,
. - f t
meldaR homalinizct!R R3S sy Rufieet b S RBholass moves

fronh the fenace to Bdoretcantpl and iatafber fob@iry Savarbeudearisteithe
i rect-gglt fi Eer forming operation or in an

moffsrtgIESE1S SReNuRLPE EOIININUSHS BBs BT hgin & Matble-melt glass

forming operation, pieces or marbles of glass having the final desired glass
composition are preformed and fed into a bushing where they are melted and
attenuated into continuous glass fibers. If a premelter is used, the marbles are
fed first into the premelter, melted, and then the melted glass is fed into a fiber
forming apparatus where the glass is attenuated to form continuous fibers. In the
present invention, the glass fibers are preferably formed by the direct-melt fiber
forming operation. For additional information relating to glass compositions and

methods of forming the glass fibers, see K. Loewenstein, The Manufacturing

! James Mark et al. Inorganic Polymers, Prentice Hall Polymer Science and Engineering Series, (1992) at
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operation. In a direct-nelt fiber form ng operation,
raw materials are conbined, nelted and honogeni zed in
wa:2grass7ael ti ng furnace. The nolten gl ass noveST/USN5/032581
the furnace to a forehearth and into fiber formng
apparatuses where the nolten glass is attenuated into
TeERMBIbAY 8P EottiAgsud BISsSFibles, fesd@fobhggmaét Fgg@ssso -44, 47-103,
or m Ng operation, pieces of marbles of ass havin
andt -1 BﬁallJ de%ateethgsaéMadrﬂﬁo@id Pd89a349; pﬁ’f‘éif I5CrE&E-3 89
“ I nt O ”
spgefigalt 68 B EEALR 18aLo5 ol & FupSforiihted Boards” a

page’ ‘E@Flﬁl@lrcaltl@n WFdthe InBBtUIRTAY | A revrihdctidlg fandsPackiging Blectronic
prenelter, nelted, and then the nelted glass is fed

CII’QUm’fﬁdJlanﬁiﬂBS?)form ng apparatus where the glass is

att at

IR 86l Bl Siable gl hefe A3 banic
matdhialsdhcledc-osehinid rriwerlélswsuclmgscsﬂllatoamlmdel:oarbon graphite,
B B o e A TR

ex @@6?58&%6 e le%rlygﬂléfcﬂ'géHib'nﬁ‘&eﬁa%ﬂﬁ@lﬁdy@dﬁoﬁt calulose,

ofgani c ntice l'ymer Sci ence and
natéray rwtﬂmn fiax, Samiiesheraposiaal mﬂwohhdﬂo@ymﬁn@mmﬁlﬁsﬁ

I i e e
pol mb%%&& ééQiyb?’P&ﬁd faké?rﬁtd's? hé@ho B;gtaéﬁlé b@@eE@% (éUch as

ven fromE ' for Printed ar ds

polwbyleoattemphanalarteeamm9o|ybutyéerfeoier¢mtba@éﬁh @@fyhﬁg (%Hht‘dl1 as

ol AR AR SR Pab RSN Tt o

poliNiRArdIGaHIIE NORIGIaEY ibdiriadld materials el tnatrmoresent invention
materials such as silicon carbide, carbon, graphit

andrmeltthf: foammwafmg alswl @éomlr\gu ichditers are dissuaned at tlength in
2 e ' \t/@,:? beh 967) at pages

505.¢h2ul ose, nat uraI rubber flax, ram e, herrp si sal
and wool . Non-limtijng e@@ npl es of suit
el

fi H8pZlzalb FSeU"(‘ﬁ%fﬁFQQSj het b Or capalymgrs q?ﬁ@mﬂi dhe pheve
magﬁfa@gn{i CBHMAJ‘Y@(;‘??E}G? f(grﬁcﬁﬁ’fré%l @ﬂﬂeaé&‘ﬂ/'eqﬁbtenals can

C poly as pol'yet hyl ene
be ueee hhtﬁmﬂ)rasen’anWeptnd)ry,bﬁdgé,lmde Morexpier [thiedeemn fiber strand

SIS R
ma%rfa‘??om cert¥if e%@écﬁnfén@@ rthé ﬁBéﬁsﬁ’@ﬁdﬁ bfihe presént invéntion

e pr esent 1 nvention and net hods for prepari ng and
confaincatdsastpreuglass ifiber, althoeghitheyx vy containgipemntypas ohébers.

Enc[g%bp-?gl a,.0f Po'\%’ggﬁ?miwh RG2S §ER% 4y inHe context

of glass fiber strands although one skilled in the art would understand that the

strand can comprise fibers formed from any fiberizable material known in the art
as discussed above. Thus, the discussion that follows in terms of glass fibers
applies generally to the other fibers discussed above.

[034] In certain embodiments, at least one and possibly all of the fibers of
a fiber strand of the present invention have a coating composition, such as a

~ residue of a coating composition, on at least a portion of the at least one surface

page 1 which is hereby incorporated by reference.
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[032] It is understood that blends or copolyners of

any of the above materials and conbi nati ons of fibers
wo ooomedi37y om any of the above material s can bePCFES20051032581

the present invention, if desired. Mreover, the term

fi ber strand enconpasses at |east two different fibers
ofrmé! fbEF Mhid Edatirighear s&R6itd Prdteciefiber] sirfacds GRIh abrasion

nbodi nents, the fiber strands of the present

durlrr@emqe§ﬂm¢(ﬁndaﬁmnatblt|f¢@£tbr@a1@gg ass fiber, although

g AR A AR S BRI e

sevdral ypitacyglassfibgt gam piddectsst r ands, al t hough one
skilled in the art woul d understand that the strand

can conprise fibers fornmed fromany fiberizable

material known in the art gg&jascussed above. Thus,

the discussion that folloWws 1n ternsg of glass fibhers
appl isn@eer al | y| to Fiver Diameterf | bef s Ntimben obEibersinBandle
[034] In certain enbo t Ieast one and

possibly all of the fi gﬁ@%?rsz ber strand of the
presentG3dmventi onl have aema“fu ng corrpositi on, 80ch as

1 tina oA cs H A L aact
llll\d L) #ILIUII, UTl1 Cll TCA
porti o%% the at| | east %’ﬁg surface| page 1 whi pR i S
hereby grgcor por atled by refepence. of [ the fibers0oThi s
i n-servel to nrnf ect the fiber surfacesfrom— -]
abr asi %\_4 SQuring process&ﬁ@nd to iphibit fibed0
breakageps [035] Tgbl € AFkgpS the d| aneters angonunber
of fibers in a yarn for epvpral typlcal glass fiher
yarn pP48@ict s. aIE)I eA [@?325]<1¢he coafi ng corrpoﬁoﬁ)l ons
UI lIIEngGEbEIIL Ill eml (.Hl 2'52"1 -E)e aqu,ous CoaII nl@o
conpositions, and in cer?al n_enbodi rents, can be
aqueouBE75esi n cophpat i tﬁ%xdafl ng carrp05| tiong00The

oot P - Wi PN Ol

\JUul.l Ilu \IU"PU\)' L] o CAarll \JUIIL al || VU a.l.l | < Ul ual” A\

sol vents such as al cohol or acetone as needed, but in

cer foae FRBRGRG confidditioneefahe preder ahveition.-can be aqueous
Additionally, the coating conpositions of the present

coatingeempasitians mnd ineeprtain grbasimesisz cag beoagisaus; Grein
co&@%@fgﬁ%@ﬁ@%ﬁﬂqcﬁ%ﬁ%‘? n’gﬁe 83@@1 9@;389@8% cgﬁ%on eﬁrgi’ K/l)latile

orge&f@éélvéﬁtsadmhcmalwbowmme as n@Edbd euttin dehl@m
bers. The terns "prinmary size" “primry,. sizing

emb@mmen@ aredtrn PhgdorRlventsi é\ﬁidatmm"&dth@d:qaﬁl@gfq%%smons of
the, g?ééggh?ﬁ'l%xtlﬁ Eﬁﬁ hecﬁég?f b pg}l‘?\fsalri IQ%I&{QI %ﬁﬁosnﬁgﬁs hRE/SP

ondary s
secondary sizing or coatlng compOSItlons.

[037] As used herein, the terms "size", “sized” or "sizing” refers to any
coating composition applied to the fibers. The terms “primary size” or “primary
sizing” refer to a coating composition applied to the fibers immediately after

formation of the fibers. The terms “secondary size”, “secondary sizing” or
“secondary coating” mean coating compositions applied to the fibers after the
application of a primary size. The terms “tertiary size”, “tertiary sizing” or “tertiary
coating” mean coating compositions applied to the fibers after the application of a
secondary size. These coatings can be applied to the fiber before the fiber is
incorporated into a fabric or it can be applied to the fiber after the fiber is

incorporated into a fabric, e.g. by coating the fabric. The terms "size", “sized” and
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"secondary coating" mean coating conpositions applied

to the fibers after the application of a primary size.
wab®7pvenns "tertiary size", "tertiary sizing" BCT/US2005/032581

"tertiary coating" nmean coating conpositions applied

to the fibers after the application of a secondary

"si%ihéeadaﬁlgﬁﬁlf éiféﬁécSé{h%Eoﬁ‘t B'sitn@ﬁ (BRotkMRdWH &€& “finishing

ore er Is incorporated into a fabric or it
size*jappliecpipthedibars aftee at isaet a portéon, tand pPegsihly ad of a

conrvggf ti)lge?lr %IS Orl?'gﬁ kg)rr?%a} 5 's&inglec?ggpgﬁﬁcgr? Sﬂ5§ 'E)%eht}gmoved by heat

or oéﬁd;i‘mbam@éthsem sfee! teisiiAg sizeds epies itd baro Glaissdibers
known as a " |n|sh|ng size”) applied to the fibers

lncq*tppeatedtmﬂoe@abr@ PBRti on, and possibly all of a

a8 45 Bres DR el hifl Rt B fopkiBlel e cdcfing
corﬁb@snf om apbllétgt(ﬁhéeglass ﬁb@isl i dohpatibteewith dises rriatb)e materlal into
i ncorporated into a fabric f

whighdne gjase ikess WL bRingorBpi@ted sash trafdhe 63417 R Gomposttioh (or
selé&gﬁ%%'aﬁlhgrat ﬂ*ﬁfﬂrﬂeﬁ tafbhfévésgﬁt@ﬁsltfdrﬁ%ﬁhé?rolkﬁlﬁﬁgtdréﬂ)@rtles

t he ri xmat rial into the gl ass fibers
doed hot require cempualpriat tewrmttorph&ttlonhetocfb&tma@xd”oa’fﬁmi f{ush as by

oo R EFER] BB VRGP B
maﬂa‘ri% Hugﬁ g cORPEMRIIR 'p%bés@tr@ bha r@@tﬁlts i firRdl ebhidos(te lp@d?ducts

e-greasing or de-oilrn acilitates good
havieg dealredipbysveal propedigls ad hYCE'OWﬁﬁl’Stablﬁut erial during

conifal « BN eafiot SRR bRRp AL PR fiersitta MR syand ofthe
predBft W@hﬁ’éb{ hla?e stcyaitihgtosmpdsiin, Auch essd redidueastla coating
possibly a of the fibers of a fiber strand of the

corppesltmtl ¢mabmsba pestian af beaurfages it fibedn, such as

por b B Soe BmERRmEm SR RReSertnyatcR 2 27 stdnd
corfphesk aElRhasPbné fiBepaicieast partiaiyntosted vt alsearchifreand
conprises at |east one fiber at |east parti

Iy .
compesitian dermmechirppeat leasiRng fiiw formipgraate F%'n?g‘eaﬁ%%? ofymeric
Iubﬂe%nlf ok [@afs? Bﬁ‘é PesinBLEehal oné‘Brda‘?ﬁs%Haﬂ%ec elﬁg'%gbﬁt, at least

east one rosin east rdano
oneé dimlpnlmlpbtm@wsmmcbs Whestin tme indiidgealparticles have a

ciafiRsr & o Iget &l TBEInS. RISt gne emdsiivg Blenf Akt tyfst one
ad(]‘ﬁﬂghél' |ﬁBl‘lé’é}ﬁg§’§t\:§ di ﬁé}?nﬁﬁohﬁﬁétat%@st%ﬁ@ polpimelic lubricant.

ri cant erent fromthe at |east one
pol (48} i n dobthecentbodjroant ofithe aesensrinestition, adiher sirand

coniee 5T EHet b R el DA BOORAEIRS AR
cormbd&iBnfféMRed from at least one film forming material, at least one silyated
polyamine, at least one rosin, at least one organo silane coupling agent, at least
one dispersion of polymeric particles, wherein the individual particles have a
diameter of at least 0.1 microns, at least one emulsifying agent, and at least one
additional lubricant that is different from the at least one silyated polyamine.
[042] In still another embodiment of the present invention, a fiber strand
comprises at least one fiber at least partially coated with a composition formed

from at least one film forming material, at least one lubricant, at least one rosin, at
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conposition formed fromat |east one filmformng

material, at |east one silyated pol yam ne, at | east
woep@7nosin, at | east one organo sil ane coupl i NBCHYS2905/032581

at | east one dispersion of polyneric particles,

wherein the individual particles have a dianeter of at

|eabf3@ﬁé oﬁbzahdrsnrarr@woupﬁhg lagant, atll@stmuiesdlégemg)mgfqmlymand
| east one additional |ubricant that is

partfqleanwhﬁgemtheéggwldgﬁbpgrtlp&e&t I@yep% pw tep Of ?E @é{]s{ 63 microns,
at Ie%tsk)gbeyﬁr an eﬁ{mﬁﬂ}u\gggerﬁ‘; ah8 %t A %ﬁb éd&i’tﬁfﬁdl @Pnul@!fylng

conpri's east one fiber at | east
ageRBihat & diffecattfra the bt lpasbope phenolic emulsityirg agenit
| east one filmf

| a3 ane yehenowaE STReSg of thereselt Bvebry aper stand
comSJ |s@§%t‘?é’é’§f'dn%gﬁ e\z/aqs@?ahﬁa% tcoRfs ith Féeécﬁhﬁﬁsmén formed

neric partl eln he i ndi vi dual particles
fronhat Ea%t dnarfﬂrneformlfngana’deelals tat east winerlubdcantt af least o eosin, at

ool ot M 5508, OB ook BBbo D Enpisig avent.

andt é’tqeé'ét 6rﬁ@§8d1ﬁ8ﬁal@iﬁlﬁ1§ﬁylﬁg Aehs tHat iigdiffeg@ittfrorh @4a bt least one
anot her enbodi nent of 't he present invention, a

phehobeermilsnﬂymg agepl i ses at | east one fiber at Ieast

I
a4l ol BB ey R LI spBL FFEhligB fber strand
corﬁpbﬂ%}rés%ﬂéastainé Wé‘rtat%t p2stidlly Aatbeasth a)O@mpbgmnn formed
' ane coupling agent, at |east one

fromrah|l@nstpnﬁgfll eRmingmatestal| atdeastane 'ﬁBHP@"%ﬁBﬁeaSt one rosin, at
|
oSSR A skt g e peeBhorimlati
ageﬁ—‘ﬂ’m&tl lmdiﬁerteﬁtl ﬁrbmtthemmfrasg |oneq:{he:mnhc emdlshemglg legea’hd
rrses a eas one
OB b SholFoF ng braserE BB e S
corﬁ@@éﬁns”& g?ﬁ%@éﬁé‘hbe@ét |Jﬁ§s;k3:f éd&’téd 90 a c8inposiivh fefrfed

east one mul si fyi ng agent, and at
frorhef $¢astromedfiloh formirg matnriast,l atyeag enge rlcaa&, at least one rosin, at

dlfferent fromthe at, | east h
caghgunBspbrsiy B boorae oS ReBRrR Y PR s nave
r [ b
i o T B R o Rt -
Ieaéirtme atlditionak eranlsifyingragent thaigs diffasentfromdhe 2t iaast one
l?ll‘l cant, .at | east one rosin, at |east one dispersion

olig sWSKYIRG B9e0F-cl es, wherein the i ndi vi dual

par[bhgll e Mﬁeﬁeﬁ'b@ﬂﬁﬁéﬁt dffthélfprésb?tﬁlin\ﬁbnllom afalc camprises
| east ‘one phenolic enul sifying ent, and at | east one

at ladst oneaﬁthya@nmmpnwdwgf afdeast e bersstearﬁ angdriit leag)ane warp

artglr}:(eg(nﬁtér'lsl Sﬁ% ﬁﬁn@g %ﬂqléa Ko} eshl[)é( : nve ?l'(;l%ast[ &?ﬁ%ﬂ)} Boated
witl§ @Grh5&sition formed from at least one rosin, at least one cationic lubricant,
at least one film forming material, at least one organosilane coupling agent, and
at least one dispersion of polymeric particles.

[047] The coating compositions of the present invention can comprise at
least one rosin. In one non-limiting embodiment of the present invention, the at
least one rosin is selected from natural rosins, chemically-modified rosins, and
combinations thereof.
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at least one fill yarn conprised of at |east one fiber

strand, and at |east one warp yarn conprised of, for
wezampley3 at | east one fiber strand at | east peeT/Usi005032581

coated with a conposition forned fromat |east one

rosin, at |east one cationic lubricant, at |east one

fi L[ghé]orl']ké‘@ll HBfLﬁél'd%Bnns%cleéSButoéfé ot Gigiesl tbagem rosins,

I'"'ng agent |'east one di spersion o
woqdabslmer tatl-cp]bndsnrts md rhbdmps ﬂhﬂfe@ﬁaNDﬁd%ﬁﬁﬁa@éﬁﬁ‘PlﬁS@%f

SUItqitH éﬁ@? ﬁrtﬁ; irﬁ:‘ %grﬁ%a bégt grlt éshﬁé‘tﬁ)r{ gei n-
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contaimthiencesidiesobiainashby p@w@qtlngs@nmstq{gpg mgih rpaghthg and distilling

off tbgélok%grf‘e {r%#florg ﬁloﬁgsrpllrt]lbaqe&gg'\ ?ﬁ#@'ﬁ?ﬁéﬁ% V%4 sins are the

by-prefuttsofttee fretomhtich of tall wilt abl e gum rosins i ncl ude
the residues obtained affer the distillatio

L oSkt 1URBTa ghermsA mdck s8I INEMBERS S Chel e pen
cheh{lc‘?ﬁ&talﬁ & téhcl’ﬁ"‘t’l‘i’éjt th@i thoWe@dH‘blf R disthd¢hapiitaiistRe of

rac pi ne st h naphtha and distilling
natm‘af rdsives. Vkml @1@ hen-ﬂlnatrmg embolslcmem ﬂnetohagnlealﬁﬁm@iflﬁdf rosin

inclgGe oF et e e? s o6 e o3 G LA RES Feih Bt A Rn-

nmlgﬁgl%k&rﬁglé’o %&f %héﬁﬁédi'@ rhﬁélhéé?o@ﬁﬁhélﬁdé@@iYNW@LL sl
tered stuch that the onger

1002 0hidi Wasrpa-urmasedmmmo&im abemigals P@s %‘Vedﬁsﬁ lwhawh is believed to

S T AT T e
mal%o?bﬁ?lﬁﬁr%dr%sbo%%ﬂ&ﬁ‘@gamw bal %efnzﬁglpcld i éthed Thus |t is

. ting exa a usef ul emcally-nodified
beliovad DYNBKOUbSS roMprises, fonexamplen ahieash one gl ether

f .
aropobLeR e s BuERT s RIS g Bl B BN r e
royj\glode{ gs: gnles {egglt edavvldt hhrml eic anhgdrl de,
it [P@O]bgTh%m%n mrgsgﬁt lﬁg%e@gﬁﬁﬁég gnp%trs Phgéﬂﬁ?gfesent
i Gikin Pt K rBh gt (YIS ARigpermenton a ota

soligs\eels. dnare npREfjitinkhembodimentatheat lpaeteme rosin che be

L f th
preggguh?c CO"Fﬁé Ic%h&%%&%@d%@% %jrhgﬁﬁgrepigﬂ{gg {Rlﬂogfﬂ H5 Wbight

perer%f:@'% tS{éI '%‘otl]@é Bém ol GRoiPR?P Ndn-linMitiRg LriKBtiment, the at least

east one rosin can be pr esent in
oné fasire oan |bﬂ>g)reeenb|9|the @oating aampoesiiion in angmgunt rrgng fiom 6

to 12 welgh? percent on a total solids basis.

[051] The coating compositions of the present invention can further
comprise one or more lubricious materials. In certain embodiments, the coating
composition can comprise one or more cationic lubricants. Non-limiting examples
of such cationic lubricants include amine salts of fatty acids (which can, for
example, comprise a fatty acid moiety having 12 to 22 carbon atoms and/or
tertiary amines having alkyl groups of 1 to 22 atoms attached to the nitrogen
atom), alkyl imidazoline derivatives (such as can be formed by the reaction of fatty
acids with polyalkylene polyamines), acid solubilized fatty acid amides (for
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percent on a total solids basis. In another

non-limting enbodi nent, the at |east one rosin can be
w@e@3ment373 n the coating conmposition in an anmouPtT/US2005/032581

ranging from6 to 12 wei ght percent on a total solids

basis. [051] The coating conpositions of the present

exdrﬁ;‘!l@néét@l?at@érbrfdﬁsbﬁﬁétédof@ﬂyla@:&i amédey hawing akidogrioops wf 4 to
materials. In certain enbodi nents, the co

24 cegbgrosiam® AUCHAS SHASIC araide)cacid sg{;@lzggtpﬁwrbsgaturated fatty

.l ub
e MR ol TS oG By T i
sub§titited S6lysthglmpledminessuch aseEM&ERY 64t7 da part@dly amaidateg

olyskjnc rOBRSOBIMEr G aleBIR rain Gowla QaPprAIoH 4rtdggRnati
Oh@%;ﬁQEAJ_%@&ﬁglﬂ‘%whlcﬂ% %ggitlét/@é RS B¢€8¢boﬁ§ SaarBRpany,
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Newoénsalykyl ene pol yam nes), acid sol ubili zed fatty acid

I N eramaes of bape apohresdEa Bkes are

CA'F‘I% )@ﬁ/fﬁélﬂ?i@rdo?n@mcgﬁl)y a\?éil'aﬁlesﬁththﬁ@ Fboulenc/Rhodla of

unsaturated fatty ‘acid am des, condensates of
Prirfcatdry, New demsey, pod ydiUBRABEIN @6rlewhich was garchased from BASF

substitute | ene i m nes, such as EMERY 6717, a
CorBanllgﬁﬁ'RPaé’\ﬁgl%‘ége%gyyet hyl ene inmine comercially
goé:ﬂb' 1§ oheUhE8diRcht GF tHR® pRssepb irventbn ciherattibast Gmieo
ALUBRASPI N 226 which is avail able from BASF Cor

catloﬁlcFl’abBﬁ:qrﬁmmprN@&m@remorq sibyateflyarming MY@?%&Q@ non-
imiffa S350 8 i BB, bOFafFE PR an s AT BRsPIN

227PHisHh aaRpudciiagedd bemrEESErCorblemf Persignanyaiew Jersey and is

ALUBRASPI' N 261 whi ch was_pu from BASF Cor
: P-
dlSQh)S@iaerT example, eW-Sdratept NPOES%IB'I ne enbodi nent of

ﬁp?@ ﬁ%terfamvg%'oﬂﬂneﬁ@eof%e t‘ﬂ%n‘ﬁ%ﬁ' ﬂ’ié' &mount of the

rrses one or rmr st lylated pol yam ne

at I@@ét)di‘w @atloﬁtelubanbmman hg nexgreptes thdn Blw,elght mnc?n’a@fetbe
ol yam ne | ubri can

Al UBRASPI
copeiRmRRRB IR Batel &ais BesispIn onp oy SEbEIER the
em U 455 e RIS 59 e (S 1S i
percememﬁthercpatlhg canmsnsitl(m‘om hdotal solidssbasisesucix asfpeexample, 1

| ubr n be no ter han 8 wei.ght
t0 QR PP SBkRRIERn O ing oging LareeE ALoR SIPEI spfie basis.

OnepBAN- i dBrtdiM 8nfiBHE ARG the hfessmumierfiont tiee Ribricant can

| east ‘one cationic |lubricant can range fromO0.5 to 8
compiigghbne or more polymeric lubricants. Non-limiting examples of polymeric
lubricants include lubricants selected from polyamine polymers. In one
embodiment of the present invention, the at least one polymeric lubricant
comprises one or more silylated polyamine polymers. One non-limiting example
of such a silylated polyamine lubricant includes ALUBRASPIN 227, which was
purchased from BASF Corp. of Parsippany, New Jersey and is disclosed, for
example, in U.S. Patent No. 5,354,829.

[056] In certain embodiments of the present invention, the amount of the

at least one polymeric lubricant can be no greater than 8 weight percent of the

coating composition on a total solids basis. In one non-limiting embodiment, the
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percent of the coating conposition on a total solids

basis, such as, for exanple, 1 to 6, and 1 to 3 weight
weencen37df the coating conposition on a total PEGDUBIE5/032581

basis. [055] In certain enbodi ments of the present

i nvention, the lubricant can conprise one or nore

0T%hé Gt |elé§f bﬁé'bbﬁfmé\'%]mbhﬁbﬁﬂ &th exgerren 05 to 8 weight

po ymeric ricants include lubricants select (%d from
percpnl gfaiwerwaﬂlogmmm&thm oma tetabsalidehasiss sUdeady e&%ﬁmp'e 1

o6 TS S G PP A S sl b
On@sPnin dertdih @mtﬁxﬁm@h& @ﬁthetmhsmtsnthmm@blbylaahi@an
| ubricant includes ALUBRASPI P ‘t: gaei%
furthir SRTBASF Qo g7 Mafe WaKES APAIANS MAUILIBYEbG I RgtaTSTE
morg Bg%FPef%?mcfl e ﬁ@ﬁ%&rg?tﬁgﬁegv%eﬁ%\ﬁﬁé pbrar chardde®tls and

ceriain he present invention,
meltiftep@intatiowes 35Cand maragirefarablyabpverd® G. ubuet AAterials are

belieieriodorars inet werartAnc get-HFeHEE AL pBfa; oS O A strands
coat@ﬂr{m'tﬂ Q‘zfn' ﬁ@e%ntaﬂng@@éﬁ‘bo@fr nidterials dsemhpamel to

yIreri c cant can range from0.5 to 8 weig
flberpgtrm ccm‘ted Imethcmang rmgnmnqimst utaipinEvaxeHand @plqs that do

asi s for exanple, 1 to 6, and 1 to 3 wei ght
not B%Y%EﬂllarGF'afar‘Fié 5581 ng conposition on a total solids

baﬁis%i kﬂr’%?ﬂ\or'\-ﬂnﬁﬁfgt &nBodimhesti oTene predertt revemtiendntludes
invention, the lubricant can further co rlse one

lubricinus matefrelagavmg Ipolarhianactprstigs ipRLANG @StPS ﬁ%@ed§W
rerera
readi (19 2ppacCamaliEaif e 32) ¥ ridadiyRicl ot Ron limiting
xar?n'-'bﬁ‘e@eﬂsmf Rt Ricesery ussiayin thePreSentinvention iackiderastyl
believed to i rove the wet-ou thro h of
palmmtarvwhmlﬁspr@ rmd%HCQWaﬁéya@%ﬂ?g@%ﬁ Hboany of
ci‘{gogﬁ\é%bﬁgﬁ G %F‘é{aégﬁﬁlléck R aﬁ%t&*s?EPA@erx 653), cetyl

ber’ Str S ctoated with sizin
myri%%‘iﬁq&lsid MlabW@mrE‘btngawaBmspamd asiSTERANLUBE 6%4), cetyl

laurgten GeraRaRy %hfr‘%%g%&gé’?eﬁm%@% bifRtasdf BafblitBé 5Rd octadecy
steérﬁ(%( | Qg ﬁrﬁéﬁtsh?d’aitéﬂalgﬂséfulWﬂf@ﬁﬁe@bhﬁhv@ﬁtlon include

udi nhg esters fornmed fromreactin
tnm@tﬂW@lprdpadeyhnpeMgmi‘n&tadn@’@yalaspwmaﬁgu and tggly@qame oils, such as

s of ,such
but Pt o (R SNBSS DL oGO e PRGSO Rl fnd efoized
lins¥by . is preferred (such as is available from Stepan
npany of Maywood, New Jersey as, for exanple, KESS
653080] IMERANTEXMHOEE mel@f@tqﬂthwre%qrﬁﬂ@!empgoth&/%mp%ﬁ the

at Iéar\sotrgnsét l% ﬁé‘.oﬁ%'ﬁﬁ’&eﬁaﬁ? \7?' TEBA’glrléﬁgra%?éﬁstlcg%W be no greater than

45 weight percent of the coating composition on a total solids basis. In one non-
limiting embodiment, the amount of the at least one lubricious material having
polar characteristics can range from 5 to 45 weight percent of the coating
composition on a total solids basis, such as, for example, 15 to 35, and 20 to 30
weight percent of the coating composition on a total solids basis.

[060] The coating composition can also comprise at least one film forming
material. In one embodiment, the at least one film forming material can comprise

water-soluble polymeric materials. Non-limiting examples of useful materials
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| aurate, octadecyl |aurate, octadecyl nyristate,

octadecyl palmtate and octadecyl stearate. |In other
weedodisents, naterials useful in the present PCWES0HIB2581

include trinethylolpropane tripelargonate, natural

spermaceti and triglyceride oils, such as but not

mclhuglpfo%utwers@nbgars and po|lyon¢a1|ey1ene polyais)such zsdVIACOL E-
soybean oi | epoxi di zed | i nseed oi l

300 cwhichiis cersoericialiy@yaliab eﬁ@%ﬁ&% QTW@HPL&i%}WWBPa“Y’ New
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JersfP 4R CARBORAK JRPEAd EARROWAL WP WS ey
avalgmil? grbh} :b(\;\fn ghﬁgﬁrﬁls; nBnothep omintlimiting rexantpie af agisieful silm
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forming materialds F AnEOKIBSF Bt et 55 ROV ISEEgs)”
com%‘f;@'t%ﬁagigl;%g/gflébl‘ésfr&ﬁ@(fv@@%%n{lé&@ 5 to 45 weight percent

Ing conposition on a total solids basis,
sugdB1ps In tertaiexempodimetts,tthe 3Bnountdf e ablezst aBe gl forming
per cent of t e Cco 0Si L.

matbal ospad)theRoRoa FmEoRBRp L aroeat WdlioRdiap Boge
fronf‘ﬁréa@?@ﬁq‘na?ﬁ?tdc 5|V\,‘B|§)ﬁ’crﬁér8&1tfﬁﬂtﬁé iagueolis sy @@?ﬁpdsmﬁnbn a

east one Imformn material can co
totallxmlmis-baﬁlmbIreomhpnﬂmlhnmquaﬂgnt Ko amant joh im Forming

matghaoessal it 8y Bk Pefien s sBe KR 210 FiRightperoent

of tﬁ@gqué%§§|zl® G‘d?ﬁﬁ@élﬁd)r&bh)e tovalidotids bafsrsosucBASE for example,
Cor por ati on rsi ﬁany New Jerse Césl
from;ocﬁ tn2 V@gtmmxenmf assPating §OEW$E %ﬂ PJO sPlidsphasis.

I
s SR e AR ComABKHOIP P Rl Tl B8 2R TSR 0P Burface
modilfyufr’g BPLysiinty4a Suitdble couplingcgenty can el sﬂlmﬁed from
Chem cal s. 061 In certai_n enbodi nents

funclienahoraAnG Hina cQLENS0 9B | BHF! GPARITE ARGTLs el believed to
havBrcgﬁai%ndtf& nalify, ERH 1?1%’[69 %?Bﬁﬁbﬁ'a@@mq{aé S®adHeRS®M one or more

tion can”fange fromgreater than to 5 wei ght

hydﬁﬁf/zaﬂé gDéuMwhmmLmuneast withdhe glaasssurfam torremavethydroxyl
ids basis. In one n

group® anel ofe @1 MRTe 8YaWRsyY *aéfnsawéi%.ysab fRn FﬂmPﬁ‘BE’ﬂ?% PREeact
WIttfﬁmé?% ﬁheﬁ?@ﬁtﬂ%&%aﬁh@%%ﬁos‘itﬁ)rﬁ wei ght percent of

S sl zing conpoSition on a total solids
bas{063] otH-iesting exarapmspjfej,seful cﬁum@mal ergangesitge coupling

percent of the coatin t al lid
ad3is e o TOOR AU S B SRl nar <

|soé a?&ﬁ‘oﬁ?ltﬁ@cﬁékyéﬂﬁﬁesﬁh?l&ﬁ@lk@&%lf@ﬂeﬁg or coupling
tabl e coupl 1 ng” agents can be sel ected from

glycﬁldoxypropyltrlatk@@ﬁtbams al u&@@prmglt@@jggx)@llagg%h Non-limiting
examglgs o?%s aflv ?unct%%%l gledangysqlgng%ouplmg agents include A-187

gamma-glycidoxy-propyltrimethoxysilane, A-174 gamma-
methacryloxypropyltrimethoxysilane, A-1100 gamma-aminopropyltriethoxysilane
silane coupling agents, A-1108 amino silane coupling agent and A-1 160 gamma-
ureidopropyltriethoxysilane (each of which is commercially available from
Crompton Corporation of Greenwich, CT). Another non-limiting example of an
organo-silane coupling agent includes Z-6032, an N-B(N-vinylbenzylaminoethyl)y-
aminopropyltrimethoxysilane, which is manufactured by Dow Corning of Midland,
Michigan and is disclosed, for example, in U.S. Patent No. 4,798,889.
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have dual functionality. Each nmetal or silicon atom

has attached to it one or nore hydrolyzable groups
wokioch1isan react with the glass surface to renPWBUS2005/032581

hydroxyl groups and one or nore groups which, it is

beI i eved, can conpatibilize or react with other

?ﬁenfh% bﬂzgahBesn‘éﬂétdopanﬁg EBQﬁt' éarPPe alt Mxdk partially
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hydromm?fpi?ema inglagery as Isawel knmwR In the art, Piben syrrplesof

er u ungGs.

usefh Sieie. N R g BEF S Rh3NR. EBURICRBLIRIANS Manufaoturing
Techndiédy BeTmRERUbES Glassibremsd pager2bd ¢3g Sid. New Yorki1981),

amra- am nopr opyl tr| et hoxysi | ane sil ane coupling
whickyisrhasebynincorpgyatad By ref PI'%IGF@ coupl i ng agent and A-1
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totat\p(gg%?bﬁsqllé, ?Gﬁg&% HE |%g$&§nmtbo|&%% e anitlitt of Hb at least one
orgﬁ)ﬂw@ e n A éﬁllhp'?'g{éﬁl? ésaﬂ?@m MY ¢4, duchna)Jbesxample, frvm 6 to

M chigan and is _disclosed, for
12 vegighppercenhofths. S|ﬂagm¢|rnp¢$|t1041 owe, et splidupasifie or gano

by doy I8 o Brofiths Sad by fBRRIPRShIE ot or more
emﬁl?#ﬂgﬁé agéﬁfs W@ﬁﬂ]lﬁfﬁﬁg ar étsbeﬁdirﬁg CBM'?GSEéniSOOfrthmouabng

l'1ed’in unhydrolyzed fo h H of...
compusmmtse sucaas ke mmqles;anépr pbicius m%trg{lalﬁf-e%lgnﬂ@ﬁ"ting

o BEETe AL BB TERHAE I e o dbens

blo@éé&@lﬁ%e% (st2Afad PEUROMNICS® Il 08 pohosppropytenes et

In K. Loewenstein, The Manufactyr Tec
polyﬁxyemwerrwowolﬂn&s wmibtswramer}a@lb/ vl ab&j g&élﬁ/ogy

rk. 1 whi e.
CopEBion i Aol S e es CRUMERIC EEfaR Yo RIS
avaﬂaldl@ |h ELrapetindethe Bage nbrrm’rslzﬂ\l@fﬁl%@l\li@a\’m 08}, @thm(ylated

percent of the coatin it ? n H
alkod ihenolsbiayrt 25/ SETAL FAbH) fﬁ%aqw SdsshhstioTehnd! which s
anount e
cor BRI AAEBI o EBRT GRPESRANa WAHRTNEI I SE:  om
pol?o*ﬂeltﬁﬂel}i@ggmb hmytgiybgbétherse ethyiemfg oxideptstivatives ehserbitol
al solids basis 6] Th
estagsdisurd @§|TI\{JA,Z&1I whic ﬁé;og}mg{g:,? tév%%aﬁl%@&é|=to'fcﬁ1a§3|f)%gny,
New Jersey), polyoxyethylated vegetable oils (such as ALKAMULS EL-719, which
is commercially available from Rhone-Poulenc/Rhodia), ethoxylated alkylphenols
(such as MACOL OP-10 SP which is also commercially available from BASF) and
nonylphenol surfactants (such as MACOL NP-6, ICONOL NP-6, and ICONOL
OP-10 which are also commercially available from BASF, and SERMUL EN 668

which is commercially available from CON BEA, Benelux). Generally, the amount

of emulsifying agent can range from 1.5 to 7 weight percent of the coating

composition on a total solids basis, preferably from 2 to 6 weight percent.
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enmul si fying agents for enulsifying or dispersing
conponents of the coating conpositions, such as the
w@asrioci3es and/ or |ubricious materials. Non-|iPET/USP05/032581

exanpl es of suitable emulsifying agents or surfactants

i ncl ude pol yoxyal kyl ene bl ock copol yners (such as

PLL[[B{g}Il | Q(Hé\%g&'g@% rapositicy pf F‘fe/pmep}oingewvm bah edditionally
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A no?%ﬂ@ﬁﬁgswggﬁ fodﬁmﬁﬁgrsgﬁf 61"’;96l§/r’ﬁ%ﬁp?{alrt$cﬂ’é§3ist ROPAQEES,

: h 1s conmercia avai | abl e BASF |
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PA.avai | abl e from Rhone- Poul enc/ Rhodi a), ethoxyl ated

2! Jodephanel &t 16831 eiheARIHHERL dpotdoRidf warittles, wirdrsadded to
co cially avail abl e from BASF) and nonyl phenol
the sompaneaistwhich ferm the seating sempositionean 1ange TP to 70

e fgtotien SALEAR 5o 2B, SORTER ki spdiAphe no
least Vk! A&t sfonasn farliti 85 Awh&e adted Yo tgeoemabhgntstwkich form the

amount of enulsifying agent can range from 1.5 to
coatirg gnmm@ﬁ@énfarme&fmnc?%m%% Tori exampleorogy 49 to 55

Sal | | 8. f 2 to 6 weight
welﬁréegﬁ?ﬂa%gé]toﬁnglg%a %‘é{n% (r:g?posi ?i onwg:‘ gt he present

i nyeeY]i ahecesatingdiorposifions ofibleyrreseant ineartiorogan further

polymeric di spersiqon of particles. I%f].li{n'ting. .
comiERMMEsObMOsE PIAANIE apisistn eNAMPUNHETIGRYL oRPYie the coating
conﬁi&%@&{rﬁ%@ﬁ ea?f;eH g%ﬁiﬁ% Fﬁggﬁ ngg‘i?r I Sl Ron-RnfliriPembodiméht of the

spersi on of

pre@%rit}ihﬁlﬂi’qm;, they teatingcogropgsition aain compsiseONg QIPBOES BFganic
of  styrene

acidrop.an AmeApSetaien B Broviee e S copbadiomEpif = o
rangiﬁg.tfl'&b 55 ?& 6 REIRAMBE(for exifhipfd] fio aaBTBr NbAllimiting examples of

vdi |l abl e from Rohm and Haas (':orrpany of Phi | adel phi a,
org@ic daiEsuitEinde far Useastthe peegritymantiondnepgde smerp-cnd

particl.es, .when, adde o,th i: Ch..f. 3
polfigboRgC s PORRP e BT SALAS gUohE Lt Brimes
proPRINTE FapRilc,Aatid, Hengsic, F?ruﬁlﬁtﬁ, ioxali¢,rmalett, fiomalic nadrilig

errbod.l ment, the at |east one dispersion of particles,
methiaeryligdvids and miguremiheiedht s which formthe

[070] Water is the predominant solvent for the coating compositions of the
present invention. As such, water can be present in an amount sufficient to
facilitate application of a coating upon the glass fibers. The weight percentage of
solids of such a coating composition can range from 2 to 20 weight percent. In
one non-limiting embodiment of the present invention, the weight percentage of
solids ranges from 4 to 15 weight percent. In another non-limiting embodiment of
the present invention, the weight percentage of solids ranges from 5 to 10 weight
percent.
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coating conposition, ranges from25 to 60, such as,

for exanple, from40 to 55 weight percent on a tota
waolorgsisbasi s. [069] The coating conpositions PET/UBM05/032581

present invention can further conprise one or nore

organlc acids in an anmount sufficient to provide the
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thanPy.nuveight par@bntbasmd apan tHeutodali welgbt®§/ﬂhe§121ngppgmo§|t|0@

d d
R T ERE SO M
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an anoun C|en to facilitate appllcatlon of a
skille@ i thegant ieat fitlee siaads havingrascoating eempesitipe thatposiins a

plurglty o1 porigs R BeEaEn M BEET RN Mpfe HBbIGARAR. SueBrts.
elecﬂfon J‘&r&ﬁ@&@d"rﬂs' AYérilire Wandiritetapel ehtl seeosirticagrmpdsite

I'dS ranges from4 to 15 wei ght percent. |n anpther
matanalsl (asidesatbedrbelomiinacesrdanee M‘@s“@ﬁtprﬁﬁ%@dw oy he

boi @, ARG MRRS s BN AT g eorlithpatich désiked. ant
A|th69gﬁ%t Hatr{vtieng thB%)&gS@ﬂelgW%nthe ekamplesamf shﬂtabteeparthlﬁle
Shaphe sl ApheHA UG 85 beads ToicTaleRdsPT oM sanerog), Sibic,
platxz’)%t%rgfcmlé f @@ggﬁﬁ%ﬁgﬁ%ﬁsmﬁdaﬂ%ém thé %ﬂﬁiléé €4h have an

ercent” of starch
inteffrd] &triuatuie tiasted hotlow, phmu‘smraﬂmd\b’eghor atconthinafion thgreof, e.g.

2 holae onten adiacpaipun o el wellp- hor Giareditornatey brgible
parﬁcgg%ﬂghédtgﬁtu%%e' B SRaiz &1 QEY, Vel dHib o '0f Filfer and Plastics

ht of the sizing conposition. [072]
(1 Qgh)eamagem100mm anecnpemtiflctaﬂye innosgerated hy seferencechgrein.

addi tion N ude Iea
parl®74l e e %grt\gqu cegb Y frgrglsmgtqsi%% gélggtet‘a};fgom polymeric
inor?én'ié ﬁ%téﬁhlé Rpblykitdc |ﬁbr@%h|c§ﬁ1b@éﬁiﬁs hﬁ)l’ymgrlaoog}m]m ng
't on at contains a plurality of particl
matmm@mmm pasiymeflatmrg@rgc mﬁieﬁagecomp@s@qe aatedal §Can§ mlxtures of
any 01’D t?\e foregomg As used herein, the term “polymeric inorganic material”
means a polymeric material having a backbone repeat unit based on an element

or elements other than carbon. For more information see J. E. Mark et al. at page

5, which is specifically incorporated by reference herein. As used herein, the term
“polymeric organic materials” means synthetic polymeric materials, semisynthetic
polymeric materials and natural polymeric materials having a backbone repeat
unit based on carbon.

[075] An “organic material’, as used herein, means carbon containing

compounds wherein the carbon is typically bonded to itself and to hydrogen, and
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el ectronic circuit boards, aperture bonding tape, and
aerospace conposite materials (as described below) in
waewondante with the present invention. [073] H¢EBUS2005/032581
particles can have any shape or configuration desired.
Al though not Iimting in the present invention,
ofteﬁS ug’ﬁ{e?%l&{weﬁw A, fed bkelides bimzeyg comploudds spbb aisdhe

beads, mnicrobeads or hal | ow her es
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re specirti cal I NCOr porate rererenc
Hawlsrtondéfset] Chemica Dictidresy.dd&tthedf @5%b|atfnagﬂs 761-762, and

M. Sﬂrrg%wl S sel ?c;ﬁg%%izol%rre! ri g \_‘gg{eg%wd%% ggg@g%) at
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which is speC|f|caII |nco por

the mmraale;ﬁmons obthe pagiclesbenaath i sU 3@9'&% SF%%&ffWBY’. tpe

surfﬂ%qggf éragﬁlglrglﬁaé{yg? ﬁgﬁ]ﬁeéﬁl{grﬂéﬁa@nﬁg{{vgm@n aIR (;che art,

mclﬁf\?J gt e lisitedite, ﬁf@émroeay or bhysmgllyacttang{m ite sudpeait

b
chatwstatistios :lgm%n’f@gg;ﬁg%gﬁ Kpewrnibe i Sgon ol Sutage p@fdpess
of trfﬁ,h%% glrée |gr?a 8|l 685 ltﬁ(trﬁﬁ{éq?’%dhesé bstHd glassd fibers while the

to other elenents as well, and
hardreisstahe l’[yart&ﬂe' benaatblmesswﬁacb ingreater ﬁr@nbtbﬁ herdorss of the

glasfsg‘emﬁ%;L %Ig(rj ggam r bon%ﬁlp egé%[g% qugrié:d m%;é: Ephm%w Material that is
coafdf, R Sen e R RREE withed o8y ||no$é' kbtaiedargtraaterialsdo form a

ar bon- contalnlng I oni ¢ conpounds such as the netallic

confusite pairtidle tisatdiasa softersunaasar |b\dfﬁit3@oﬁ?ﬁf alfesnative
emlgéélrg%ﬂgf@m%gzgrn&%ﬁr & %c?nlné & g‘[a%%élﬁo%ﬂ% formed. from a

an organic

t&kial Feodit¥i Sad I letedswilo mckifi mﬂmtf fth
pﬂn@'&%é IaD?%f?llon%ry, ?12trhen[c_::gb§\11993 ) orm of the

prinfdry- rﬁs@nahnaomose infermaliq) owRaricdes 98%&%?3&8?%"

ot 5o 4 o RIS A3 e gt 202

which are specifically incorporated by reference herein.

[077] Representative non-polymeric, inorganic materials useful in forming
the particles of the present invention include, but are not limited to, inorganic
materials selected from graphite, metals, oxides, carbides, nitrides, borides,
sulfides, silicates, carbonates, sulfates and hydroxides. A non-limiting example of
a suitable inorganic nitride from which the particles are formed is boron nitride. In
one non-limiting embodiment of the particles, the boron nitride particles have a

hexagonal crystal structure. Non-limiting examples of particles formed from boron
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[076] As used herein, the term"conposite material”
means a conbination of two or nmore differing

woretogimsrs. The particles fornmed from conposi t BCT/US2005/032581
mat eri al s generally have a hardness at their surface
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encapsul at ed a different formof the

includet bt afe naidimitest o, BIDINSER PURASH a8 mPgnes UL Eliptepysuch
e. pr.esent. inv

TN S o, AP g,
platlﬁﬁﬁ\c 'pfallédihhv nidked, dlomiied, toppesf gmldnnfenmi\ler,ralloyg,md

Repreésent ative non-pol ymeric, inorganic materials
mlxtuw‘@ﬂanmoﬁtbﬂrfpfﬁﬁot‘mﬂe particles of the present

| RS | ah Y B iling CRRimeh(b 8 presohtiRuERr the

raphite, netals, oxide
partiefidiediebe fornted flom nbmpodgmenq; mrgardegnatgrlaﬁsc ﬁ)@gnples of non-

bonat | f

polyemerap PESATE MaarassRe T bR Arae [VeRuoR Tt érp ot

nmnga% &eﬁfatéé ?sdrg{ é@gmlcssté)%waﬂu taiirfiBum Steanste), carbon black
on-11mting enbo

di ment of the particles, the boron
andrstédnadddearti cl es have a hexagonal cryst aI structure

NS VARG ABEP L3 ChREEH e EErB et mcenton. e

use I n t e present

parﬂicf‘%§ Eét]_% GULELA AN bzg)o Seerﬁe friaterig®T NDrelimiting

and PT 180 ries (PT 3%0
exa8ﬂ3t1e$gf (lﬁfuBmorgemm egtymemp ST %‘a%‘ﬁ‘aze“es
ni.tri e t
polSiBe S pAvaIDRAnE: helvdrEle B BEh bt %%@*fa QgieRicIgeReTium,

silic §¥ ehim ?mxt@ﬂéspof ampbiihBferegoing. TAespm:iﬂwncmahmﬂm &@mple of
[ers for Polymeric Materials bul | et

a parmcledfwmeddrm EENNEEIR B@WH}QFGH“B%“E‘E%‘\?@% forgyi, 1 the
pre% gé?’f?:tﬁﬂhér e(;)%lf’ﬁﬁﬂzf {vhith! i¥ d psRERGbANEd fldYn cross-linked
siloxanes and is commercially available from Toshiba Silicones Company, Ltd. of
Japan.

[081] In still another non-limiting embodiment of the present invention, the
particles can be formed from synthetic, organic polymeric materials. Suitable
organic polymeric materials include, but are not limited to, thermosetting materials

and thermoplastic materials. Suitable thermosetting materials include, but are not
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[078] A non-limting exanple of a useful inorganic
oxide is zinc oxide. Suitable inorganic sulfides
WO p@ds73 but are not limted to, nolybdenum dPGI/US2008032581
tantal um di sul fide, tungsten disulfide and zinc
sul fide. Useful inorganic silicates include, but are
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naphibahateer Suitableealydlefinmiocluge, put §%@%tam£eé{1@s’poiy% ylene,

ol ysi | ane ol ysi | ox I : '
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Iimité’c?‘Yo,QfogbR&nér@&ﬂ%Wr@@e afdsaxeylid monooverlandi palyrpeeseontpining

of a particle formed froman ino

AN BB KT e
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Si'l'oxanes and 1s conmer ¢i al g avail abl e
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solidl‘ H6MIid Pléhiot@eﬁulsim,rm@mmswmaﬁs owvhighga|n grssie, non-

n St th limiti i

i o syranama SehoFirof 8 R Bhge promorr
synt.net . i i ; ; .

perFHAPEL A 1G5 B3R B2 ST Eol s opid Sopormont voi

voluhieT REFAQIEGI@P+a erid ROPAREERIHE-547P’ whighresdentical.

ials. [ i - :
cachieria an Aeake R TOmIBD B A Ao P U EV et

. . r 1 . . A . .
o IO ot O sopcomonmd sk
contdlnlt of @0eigpercgnt By weighti and iREIPARLRRP @%ﬁZd_(gngﬁzgtlﬁ also an
pol yneri.c part.icle for ! - i .
opaBRBGORT bR SgaT nges VT ECH 56 B A AR b int dfspBfsion
hav[@g %gt'czes tbi?g'df%o htléroﬂﬁétef?énd! ia[)s'oﬂidsl content of 36.5 percent by
esters, i
weiglet: yEach pblmseprp@, icles is gomr%oergigﬁlys a\c/)erxllfgb‘fes froﬁ\ok%ﬂlmegr'\@ Haas

Company of Philadelphia, Pennsylvania.

2 see R. J. Perry “Applications for Cross-Linked Siloxane Particles” Chemtech, February 1999 at pages 39-
44,

3 See “Chemicals for the Textile Industry” September 1987, available from Rohm and Haas Company,
Philadelphia, Pennsylvania.

4 See product property sheet entitled: “ROPAQUE® HP-1055, Hollow Sphere Pigment for Paper and
Paperboard Coatings” October 1994, available from Rohm and Haas Company, Philadelphia, Pennsylvania
at page 1, which is hereby incorporated by reference.

% See product technical bulletin entitled: “Architectural Coatings- ROPAQUE® OP-96, The All Purpose
Pigment”, April 1997 available from Rohm and Haas Company, Philadelphia, Pennsylvania at page 1 which
is hereby incorporated by reference.

8 ROPAQUE® HP-543P and ROPAQUE® OP-96 are the same material; the material is identified as
ROPAQUE® HP-543P in the paint industry and as ROPAQUE® OP-96 in the coatings industry.

7 See product technical bulletin entitled: “Architectural Coatings- ROPAQUE® OP-96, The All Purpose
Pigment”, April 1997 available from Rohm and Haas Company, Philadelphia, Pennsylvania at page 1, which
is hereby incorporated by reference.
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pol yam des, thernopl astic pol yurethanes, vinyl

pol yners, and m xtures of any of the foregoing.
wriorabises t her nopl asti ¢ pol yesters include, buPCEHDS2005032581

limted to, polyethylene terephthal ate, polybutylene

terephthal ate and pol yet hyl ene naphthal ate. Suitable

pol [ég\%] géﬂ co%‘if]g% ¢hé Feéénmﬁ\%‘ﬁltlbﬁ ,can also be formed

pol ol ypropyl &ne and pol yi sobut ene.
fronﬁsamtslyhmmlcr wgamcppblynmrls materiatieand natusalepalymeric mategals.

As H@Sﬂmg %ﬁé%'%%@éﬁﬁ%%ﬁg%géﬁ%%aw ﬁ]o %%Oa Yturally
occ&ﬁﬁ%ﬁ%nﬁf SMﬁéﬁléts'e@thtMéW ldg(mbtp obresrid ATateal$ from
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as S R o SRR lohg 8200 WS fd SRER0M g starcn
acetRitd BRA istdyaki Hyd réxybtidyl @tt@r@nﬁmbtmnammlqao&ymemc enaterials from
solids content of 26. percent b nd a
whuqhememrtlvl@s&am@f%medm aoe( byt %p é@@@qf}aﬂdes
suctﬁlgﬁ%?éﬁp P?éfglh]gﬁtlc?ése sUBR s &Rbin; %‘?\Eirh%lgf% ?yéfbc%w such as

tyrene acry iC po c synthetic
natmagmbrénd@n?mchiavhng a particle size of 0.55
m cronmeters and a solids nt ent t
Ne T - I raeRepARDEBTeRoGmerbpt fe SrssRat BveGlion te
I r
poly it Bart B drl Brrhl oy diaheBe: Sjritie iReERtoFeduce or
Ilmthné&tmnecamepthm b ik aoa;tedlsrli.ndo rﬂl@rm{mrﬂingaexanp@nscsﬁ iguch

nydERPROPIE PRSI TR OB DU sl TrBTe lhyithyfene.
e
of ppBstyrane sagelynsys inciudes REFBAQUR®HP:185% OFROH’P@WE@{ PPe96,

ROAEH I HRAARER BREI RGP ARMIRET b 3 £ MO (Rt EtRsec

abopéﬁperty sheet entitled: "ROPAQUE(r) HP-1055, Holl ow
ere Pignment for Paper and Paperbogard Coatin

Q:t[@&fdr Inggwthennan- mlt@gf%h@@mﬁﬁté&w%%%f@%ﬁwn, the

T
andbr%rh bly_ili_?gfd Allhlbl'%dwrlc gﬂgeﬂiglk £polymetic @l noTgpolyRERIQUGANIC
s

materials, RemAQHa maf&ﬁla@@ﬁﬁglﬁglxtﬁﬁ pSaAf?aﬁ#ae q%éaﬁvgal Dif-fmiting

exe Ui BRE o0 Pt el LA 1 OB pRRKIESER! B8 TEme are

destEbed isboyvel INorrihitingaexainsples ehtilfdllew pdymeric particle useful in
present invention are ROPAQUE® HP-1055, ROPAQUE® OP-96, ROPAQUE®
HP-543P, and ROPAQUE® OP-62 LO pigments (each discussed above). For
other non-limiting examples of hollow particles that can be useful in the present
invention see H. Katz et al. (Ed.) (1987) at pages 437-452, which are specifically
incorporated by reference herein.

[086] The particles useful in the forming size composition of present
invention can be present in a dispersion, suspension or emuilsion in water. Other
solvents, such as mineral oil or alcohol (preferably less than 5 weight percent),

can be included in the dispersion, suspension or emulsion, if desired. A non-
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ROPAQUE(r) HP-543P in the paint industry and as
ROPAQUE(r) OP-96 in the coatings industry. 7 See

w@e@doct37s echni cal bulletin entitled: "ArchitePtTU81005/032581
Coati ngs- ROPAQUE(r) OP-96, The All Purpose Pignment”,
April 1997 avail able from Rohm and Haas Conpany,

limiftly bRsiAbRbRa dispaRsiyh vapagichls foaned Tromhaindhoiganiemelsrial is
I ncor porat ed by reference. 3
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speci@!%llg?néd? gefled B réfé‘?ené%ih?l%"r? not limted to,
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cop@HGER IRERIIcT R KOEE0; i R bl Bve),

RH(?IQ{_EX ?E 6323@ v@fﬁél‘ﬂ%darﬁ bl?'é‘chﬂx@ff@m‘;ﬁthyﬂ\eb@hwmbn having a solids
S to reduce or limt noisture absorption é)é/
contelmeotaaqoedcaﬁmnuenghband arglawtga@%ta%lt@gp@fatgﬁ?cw °C;

e SIGRB35 BRI A i i dmasenishin

solu?sn?orﬁ’c@hvaﬁl@bbmﬁrhWfWélghtGand\b@iéssmramm’gpmtcanpdam’surefof
styrene copo gmers I ncl ude ROPA E(
105PEFAQBAGY EGFORR0N ROMROPAG U Pga s S ra s epAtaRPYS). Which

are gHBSIHaé{T %%nﬁﬁﬁgﬁn(@é%ﬁ%g (?%f%eam% rrrgé:@ﬁ‘ﬁéte‘r@ and a

sohdi%?fﬁ@bh@?g ﬁ? @dﬂé’??gﬂl lg\}' %llgm{Rg@fA@UE@\DEaﬁz LE liscussed
S

aboreh Wity munphieﬁ@sg@msaeeﬁﬁga Fouing 3 pBilR sigS gffi4o

mncﬁ%e%}?é%% I §ol < %?t'mtﬁ i? gbﬁoen?% '\%ﬁte aRBIROPAIGUE®

ureso t he regoi ng. [imting
HP-2036(tissuséed abbwd), whi isrsupblied asra dispersiarbayiog |aowllds

corben o B pepaeh g A S KRRl Sy AR By arsieple rom
RoH R e By e e e ropacue 1)
OP-623] L On miegtaimhen-{igtiting en@@dm@msaﬁéb@})refﬁfﬁ "@M%‘&'P” the
aveunggq !éﬂzren qt{ Iti{'?% Qaafcéngseﬁ\%o%org |ﬁ¥3 R %ogjuﬁé Sén{p%gﬁloﬁaébﬂﬁ%d to
fibers to be processed on air-jet looms can be selected to provide sufficient
spacing between at least two adjacent fibers to permit air-jet transport of the fiber
strand across the loom. As used herein, “air-jet loom” means a type of loom in

which the fill yarn (weft) is inserted into the warp shed by a blast of compressed

8 See product property sheet entitied: “Rhoplex® GL-623, Self-Crosslinking Acrylic Binder of Industrial
Nonwovens”, March 1997 available from Rohm and Haas Company, Philadelphia, Pennsylvania, which is
hereby mcorporated by reference.

® See product property sheet entitled: “Building Products Industrial Coatings- Emulsion E-2321”, 1990,
available from Rohm and Haas Company, Philadelphia, Pennsylvania, which is hereby mcorporated by
reference.
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invention see H Katz et al. (Ed. 1987) at pages
437-452, which are specifically i ?’10((” por?at ed gyg
wo efogioersce herein. [086] The particles useful PEI/UB®05/032581
form ng size conposition of present invention can be
prssent in a dispersion, suspension or enmulsion in
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of LAty fopBRasipld aslaghirg solution or a polymeric matrix material, to
penetrate through the individual bundles or strands of fibers, and the term “wet-
through” means the ability of a material, for example a polymeric matrix material,
to penetrate through the fabric.

[092] Although not limiting in the present invention, in one embodiment
the particles have an average size, measured using laser scattering techniques,
of no greater than 1000 micrometers. In another non-limiting embodiment, the
particles have an average size, measured using laser scattering techniques,

ranging from 0.001 to 100 micrometers. In another non-limiting embodiment, the
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st poioynran emoemEedRagt, e RATUBaAs EHOFEAATad0 25
mlcrcl)Jr%{e Eerlﬁteasured using laser scattering techniques. In another non-limiting
embodiment, the average particle size corresponds generally to the average
nominal diameter of the glass fibers. It has been observed that fabrics made with
strands coated with particles falling within the sizes discussed above exhibit good
wet-through and wet-out characteristics when impregnated with a polymeric
matrix material.

[095] It will be recognized by one skilled in the art that mixtures of one or
more particles having different average particle sizes can be incorporated into the

sizing composition in accordance with the present invention to impart the desired
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components, i.e., the degree of crosslinking, ranges from 5% to 100% of
complete crosslinking. In other embodiments, the crosslink density ranges from
35% to 85% of full crosslinking. In other embodiments, the crosslink density
ranges from 50% to 85% of full crosslinking. One skilled in the art will understand
that the presence and degree of crosslinking, i.e., the crosslink density, can be
determined by a variety of methods, such as dynamic mechanical thermal
analysis (DMTA) using a Polymer Laboratories MK 1ll DMTA analyzer conducted

under nitrogen. This method determines the glass transition temperature and
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Ware is the weight of the bare fiber strand after heating the fiber strand in an oven
at 1150°F (about 621°C) for 20 minutes and cooling to room temperature in a
dessicator.

[0102] In certain embodiments, a primary size, i.e., the initial size
applied after fiber formation, is applied to the fiber. After the application of a
primary size, the fibers are gathered into strands having 2 to 15,000 fibers per
strand, such as, for example, from 100 to 1600 fibers per strand.

[0103] A secondary coating composition can be applied to the
primary size in an amount effective to coat or impregnate the portion of the

strands, for example by dipping the coated strand in a bath containing the
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traverses the length of the bobbin to impart twist to the strand, typically about 0.5
to about 3 turns per inch.

[0106] Twisted strands and non-twisted strands (sometimes referred
to as zero twist strands) can be used to prepare woven or non-woven fabrics,
knitted or braided products, or reinforcements. The coated fiber strands can be
used in the warp and/or fill direction of the fabrics. In certain embodiments of the
present invention, a yarn in the fill direction comprises, for example, at least one

fiber at least partially coated with a starch-free composition formed from the
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Switzerland, which are hereby incorporated by reference. As used herein, “air jet
weaving” means a type of fabric weaving using an air jet loom in which fill yarn
(weft) is inserted into a warp shed formed by the warp yarn by a blast of
compressed air from one or more air jet nozzles, in a manner well known to those
skilled in the art. The fill yarn is propelled across the width of the fabric, typically
10 to 60 inches (0.254 to 1.524 meters), by the compressed air.

[0108] The compatibility and aerodynamic properties of different
yarns with the air jet weaving process can be determined by the following method,
which will generally be referred to herein as the “Air Jet Transport Drag Force”

Test Method. The Air Jet Transport Drag Force Test is used to measure the
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[0111] The coated fiber strands can be used in a wide variety of
applications, such as a fabric, laminates, printed circuit boards, armature banding
tape, aviation composite materials and aerospace composite materials. Inthese
various applications, the matrix materials useful in the present invention include
thermosetting materials such as thermosetting polyesters, vinyl esters, epoxides
(containing at least one epoxy or oxirane group in the molecule, such as
polyglycidyl ethers of polyhydric alcohols or thiols), phenolics, aminoplasts,

thermosetting polyurethanes, derivatives of any of the foregoing, and mixtures of
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styrene/acrylic particles is ROPAQUE, which is

commercially avail able from Rohm and Haas Conpany of
anyF’(h1 thadelafoirdy. 9&1@1516! Invatrik anatériaksrfol foriting gammatqzs ier q»flnted

di spersion of polyethylene particles_ is PROTOL
CIrcqujpoide dnclude Eaﬁep@mrwne\»&hlpaar% prvé%ﬁ' et Spoxy resins

suct35 BFBLIH Bla i ab ol e JOAGFIAEE a8 igbleryenunne
polyfiis ek dmﬁxboshtdmm ofelvhick ravenvellkriavwokethosel skilediin theart. If
art, such as a shuttle |loomaq

furth@r@rf@rrasrlgn Fedarana P asios By edegope Alectrapic
é@@ggﬁﬁ&gﬁ%%@f@ﬂ& Kgééél)oeg&g r%;%éasium'2§%7 fWsieh is

spe&ﬁ@él%ﬂh@odpbﬁbtedfbyzmerehceSmellerI and as Model Nos.
L- 5000

pr et Bul | ATBNGROSeRSRa! PUTIHE POSTRT LG plasti
ma‘cﬁi1 h‘?éfeﬁél% |H&ﬁ&@¥)o \k@%frﬁobéh@?m@é’s rtﬁéﬁﬁ@élﬁ@tlc g?IyUEeﬁﬁanes and

VI ng ans a type o
thervmfprast@ prslyesjelesn viziyt pplymers,oand mIWerﬂ\Offaw ohtherforegoing.

o ppples e theBhp BstiE HRaias rdide Bofjim3s, BEY Biner
sulfbﬁés nﬂ%drréhyl elﬁlf(ﬂ1é§aBB%tW@kétoh@Q\/\?cl)Iyphéﬂime@e ekldlebed

The fil arn i s pro ed across t
polwuhenhleofe sulfc;inSaboly@ce m&&wnyyl larigles@ndhRpl¥ear 9"9@9‘&

4 et g
cofBRFoi 11 1 akemBlrs BER GRS fe Tl o hRERRISOEEPON
11 212)@&8@ epbky? réshﬁ‘ (ébmrriefﬁélawﬁ‘avallwle)fronﬁﬁes@latlob Performance
determ ned by the follow ng nethod

ProguetsrafiHausten. Exes) dicyandiainiies SelTHumidg£0lg gnd DOWANOL
P SRR RIS Bofhoialg e i e i g oo, of idan

Michfg@adt ractive or pulling force ( drag force") exerted
upon the yarn_as the yarn, i

o101 4] by t héOther GQ”E’PnleHES ‘é{h{% CM%FW@? Hb% polymeric
maﬁggﬁuﬁéﬁégaﬁ@ hﬁ;rb’rﬁgr o nut e ﬂh%to%n%os?l*é@.técc%ﬁﬂng‘ﬁé He

through a Sul zer Ruti
premdheemicm meh:decmbrantmolt pigbuasits, Nabricants o5 pragessing aids,

as I ntern ir jet er havi of 2
utrgpipiet et G e Besrs, Shusudats: oe HiGe L ERERGOR” o

20 1§ TE%]' et er'ﬁweﬁ)ﬁﬂéﬁ@‘hi ﬁ“lv%'nh?zin R hbatesilllisipateduyzitie followrng

Rut”i Spartanblrg, North Carolina) at a desired air
speagifies sondimitipgiexaimpleshet ween about 172 to about 379

kil oPascal s (about 25 to about 55 pounds per square

i nch) gauge. A tensioneter is positioned in contact

with the yarn at a position prior to
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the yarn entering the air jet nozzle. The tensioneter
provi des a neasurenent of the tension exerted upon the
wQ a00m/0bp73 he air jet as the yarn is pulled i ntPCT/82085/032581
jet nozzle. [01 09] The hydrolytic resistance of a
fabric may be utilized to evaluate the adsorption of
noi sture to sanples of gEXAMPLES can be neasured with
solder dip tests for |am pates. Suc tests
ca{ﬂﬂé‘doE@fEh obthe earapenenis i tha ?W&UBP%@Y%%@ Se?h‘gf&g%'
(¢ @tigns useful
solidg 8} TS 1 SuBThAs 30 (0 dhldags S tembodlions
in thé dRedd ifventiochO00F t o 56Q0F for periods ranging from
10 seconds to 3 mnutes. Upon extraction fromthe
sol der, the lamnates are exam ned-for the formation
of blisters or neasles, also known as del am nati on,
caused by the escape of noisture trapped within the
| am nate. Measles show up as tiny fractures on the
| am nate upon mi croscopi c exam nation and are
typically range fromone to two millineters in
di aneter. [01 10] Mcrowarping may be utilized to
anal yze the breakage of the strands. This analysis is
well known in the art and sinulates a normal warping
operation with nodifications to quantify fuzz
accurul ation and to count fuzz balls. [01 11] The
coated fiber strands can be used in a wide variety of
applications, such as a fabric, |lamnates, printed
circuit boards, armature banding tape, aviation
conposite materials and aerospace conposite material s.
In these various applications, the matrix materials
useful in the present invention include thernosetting
materi als such as thernosetting pol yesters, vinyl
esters, epoxides (containing at | east one epoxy or
oxirane group in the nolecul e, such as pol yglycidyl
et hers of pol yhydric al cohols or thiols), phenolics,
am nopl asts, thernosetting pol yurethanes, derivatives
of any of the foregoing, and m xtures ofany of the
foregoing. Suitable matrix materials for form ng
| am nates for printed circuit boards include FR-4
epoxy resins, which are polyfunctional epoxy resins
such as difunctional brom nated epoxy resins,
pol yi mdes and liquid crystalline polyners, the
conpositions of which are well know to those skilled
inthe art. If further information regardi ng such
conpositions is needed, see Electronic Materials
Handbook(tm, ASM International (1989) at pages
534-537, which is specifically incorporated by
ref erence herein.
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[01 12] Non-limting exanples of suitable polyneric

thernoplastic matrix materials include polyolefins,
w@eioyam3des, thernopl astic pol yuret hanes and PCT/US2005/032581

t hermopl asti c pol yesters, vinyl polyners, and m xtures

of any of the foregoing. Further exanples of useful

thernopl astic materials inclfger ol yi m des, pol yet her

sul fones, pol ypheny! sulfones, polyetherketones
pol yphenyl ene” bxi des Wt RsrsppHedgHoBRY 8 (i Pie| SRigs Bass
pol yacetal s, pplryvinyl chiorides and pol ycarbonates.
[01 13] A exenplary matrix mat er$ahr'¢ or nul ati on
consi sts of EPON 1120- ABO epoxy resin (commercially
AbdraRy € T ronj Regol ufion P_erfoBmagce Pro%uctfs of 6
WW% ytol Tether (commer@iallly availl abl e fro*nu
;pmeWt Al 26a. pf 2bldl and26 M chegan)|. [©1 14]0
er components which can be-i ed—wi-th—the
POAZREY | ¢ mat r x #@t eri af8ang rzeé nflor "%g materi bl Pn
¢6||\Jbg't519-ﬁo‘3es acggrdingoo fheoprelsent inventiop 0
| ncl ude colorants or pignments | ubr nts lor
CeH-1Y” ai d§, W travibfet litht (UW*stabifizers®?
ARSI e 0T gD IT: | Ig_gshanq?clext endegs. | [ 8D 15] 8Fhe
ntitonNn \\ NO\AL N ok v at ol p—t |
-t H—W—1—1— 1TV o T I OS5 I A,,CU
UBRASRIY 2heci fi @ non-14 nitind exhrmPes. XetpLES fo1
psEAch of thé crargponenss ih the amodAds [ wit-Yht 14.9
ber @ﬂ* 85_8§16t at— ST s)gget T O [ T4330T F J3 8% €439
0 f OF m aquedus isi zi ngiconpos|tions Usefultin
ApEERSERTt i nventQ@on|Tal e 1 S&pl es P-6 wef®d 0
Frdas Ot 1 T TPOLYOX[ VB 301 wat er t sobublle 29.3
oly(Cethyl ene gxide) llubricam—whi-ch—is—ecofmeretatty,
&llclesBl e from|Uni<an Gar Bil de | CoFbor ati oh. 11 STEPANT
8ol Hiiyinakhg |€S861 s [Wha.eh i s saamer G.@l | y &vai l|alsliod
trom Stepan—Conpany—ef—Maywooth—New Jersey TVAZ 81
et hyl ene oxide derivative of sorbitol esters which is
CogRhIba Ly waite dfdsfollBASFE of Parsi ppany, New

Jersey 13 | CONOL -10 nonyl phenol surfactants which
are comrercially avail able from BASF of Parsi ppany,
New Jersey MACOL OP-10 nonionic surfactant which is
comercially avail able from BASF of Munt dive,

10 bOLYOX WSR 301 water-soluble poly(ethylene oxide) lubricant which is commergially available
from Union Carbide Corporation.
" STEPANTEX 653 fatty acid esters which is commercia
Maywood, New Jersey
12 1MAZ 81 ethylene oxide derivative of sorbitol esters which is commercially purchased from
BASF of Parsippany, New Jersey
3 |CONOL OP-10 nonylphenol surfa
Parsippany, New Jersey
MACOL OP-10 nonionic surfactant which is commercially available from BASF of Mount Olive,
New Jersey
> DYNAKOLL SI 100 chemically modified rosin which is was purchased from Eka Chemicals AB,
Sweeden.
16 ALUBRASPIN 227 silylated polyamine polymer lubricant which was purchased from BASF Corp.
of Parsippany, New Jersey.
Z-6032 N-B(N-vinylbenzylaminoethyl)y-aminopropyltrimethoxysilane which is commercially
available from Dow Corning of Midland, Michigan.
® ROPAQUE OP-96 dispersion of polymeric particles which is commercially available from Rohm

and Haas Company of Philadelphia, Pennsylvania.

19 ARLACEL 165 nonionic blend of glyceryl stearate (and) PEG-100 stearate which is commercially
available from Unigema of New Castle, Delaware.

20 L ESSCO DGMS PEG-2 stearate which is commercially available from Stepan Company of
Northfield, lllinois.

lly available from Stepan Company of

ctants which are commercially available from BASF of

-35-



New Jersey DYNAKCLL S 1 100 chemically nodified rosin
which is was purchased from Eka Chem cal s AB, Sweeden.

WORMBRASPI N 227 silyl ated pol yam ne pol yner | ubCT/usavws/032581
whi ch was purchased from BASF Corp. of Parsippany, New
Jersey. Z-6032 N-b(N-vinyl benzyl am noet hyl)

1. BORYOIOW SIRBOMNWAE hEasY sidwiy o 160 degls wabemmndaradtimgd
avai l abl e from Dow Corni ng of Mdland, M

hi \ .
CRUMUERTI i HRBEFEIR BHMATLMPAiAkIop SHEFRIURIT Fpggsing.
1,S:.C
2. A T AN EX B, R A G K O L L
116635 Stepanttx Pocsdic: SPEPANTENX 6568fwas melted in a separate

ey atrimingtand Tealaraice] 4 R0.5, ol PAGTS sl QRHD
of New bl RAS! 981G dR SROMPAPITEGHRISH S61GT dog F

whi ch i's commercra aval | abl e from St epan Conpany of
Nor t hf i whsl slowly added with \B@LeOx agiRticn uniibinveaesdi occurred

slowy to 160 deg. F .water ynder sti (e :
t hen t réﬁ’ﬁ’é‘fr@r MG Lﬁs'gnﬂ%ri‘qlﬂ?ﬁ@(thleawhq;sgo% @%E%@§8§ﬁ§ tféfhain
processhoﬁggt nk: Addition of STEPANTEX 653, ARLACEL 165,
or KESSO /3 St epant ex Procedure : STEPANTEX 653 V\ﬁ%
mel t & Araceld<sscatRrocedurs: ARLARELNGR euKESS(BHGMS was

deg.F. T =81 | P r -
added wRIIEA LA et oGl g 16 BB fla YPilate Tpoy Rtie
added %igbrwsgarrﬁh@ MikiUPé iveB stifved|for A0 enisiutes and added to
form ng an enul sion, and then the enul sion was added
to fa\he mfilmmtxf@ftkank. B. Arlacel/Kessco Procedure :
t

3. EARCLSP 100 WS AR, R P yteTh 4 Shertlehiossel
UMaek etifred@dnalitionse d Heosol @iomivasttiesn tradstereistitor therraain mix
m x tank. 3. DYNAKOLL SI 100 was slowy added to 160
tasly forsugearenthProceeYhfat e vessel under stirred

{al ' [

4 ARSI g s D e e Ao

SReesndiiisied Acetiosdcideps Fddest tor thiersalutinapler adjusttag it of

tggfja(gepdrutisgmti {c{fgdf 525? ! 'Hqg ggwig?l%aj\scthae%i t(rjar\l\slz?grrgg %e ‘fhet %aw Fhix

tank for subsequent processing.

5. 25 Parts of room temperature water were added into a separate vessel. Then
5 parts of acetic acid were added to the vessel with stirring. 100 Parts of Z-
6032 were slowly added to the acetic acid/water solution with vigorous stirring.
Stirring was continued for 1 hour.

6. 400 Parts of room temperature water were then added into a separate vessel
with a stirrer. The Z-6032 premix from the preceding step was added slowly to
the water with vigorous stirring. The diluted Z-6032 premix was then added to
the main mix tank.

7. Acetic acid was added to the main mix tank to adjust the pH of the final mix to
40v 0.2

8. Water was then added, as required, to dilute to the required volume.
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the solution to 5.0 V 0.5. The sol ution was then

transferred to the main m x tank for subsequent
w@e@ecossing. 5. 25 Parts of roomtenperature WetBUSW05/@32581

added into a separate vessel. Then 5 parts of acetic

acid were added to the vessel with stirring. 100 Parts

of Z- 6032 were slowy adgggr{io the acetic acid/ water

solution with vi ous strrring. Stirri

cditte yaredffsample ?ZdMaS egaluatssl fo5\Weaying rE%‘g}ﬂVt%wJé\Ba‘e’%?\Qng
of 2 @%QIP%B’Fy%N @%ﬂg@%ﬂ% éeér}n{wgleaz of paa'ﬁéﬁc?am gl [¥binfvére

fro e preceding step was
trackéa QEFb hothe Yodbbirid) €T M@ hedin \mttahr pnegeu mmqmned ot 230e

| uted Z-6032 prem x was, | he dedI
arrlvalaﬂgle WaSAgéﬂd@deferEh%%tslﬁ{?d frﬁxg q%gﬁﬁ%t The
L eo @mBositiéh elivided
loss éﬁ &ﬁh%llﬁlag Béggﬁfggﬁ@ﬁ&éﬁtﬁe f8r|rr41lrj19 es‘iét oCt hgofle ui r\gde

by th\éotbta‘mveT@&tTothhé lytasgaand dfied forplieg almr@n@mm)@nq yardage

was s SeE hs <h8 SRS R The s rnning

with BB déébr Opmudl}mw%m@mzﬂaﬁs Waild otiwezive tpHyemSILO 5 1b.

require et 230 arTival was recorded for, t
witheuttzs hig, defedb\raéu@audlm@nwbom Sﬁ%ﬁ’é H:dlfm%s?‘ @W@Qg"%’ﬁon of

Iti wei theformng si ze
Q‘g’%ﬂé Bfgg'ﬁ} (lj'l%g 8‘5 IE&&WEEP%?L%%V ght of the gl ass
and dried form ng size conposition) and yardage was

al so neasured for the sa Po itions on the bobbin.
The [ oom was running wt ﬁ&—%@ubl e feed. Previous

filling yam bi nders woul d not weave beyond 0.5 Ib.
W thout a high defect v _ :
Furtlher, tHe nigrat eMapdettitgn of tlhe bobhin (a highpr
LA )| corr el|apggliowint h messurergavi ng.| Yatdge |2 TBSIhRof
Shi rfl broke filamen as
deterﬁ‘fv’ B?ﬁb Sken fha neq 5.
The ength ohtstdhe fl ament s nd
the jtes sp‘m—wwl et ST Tut €71dg0OVET 534
br oklen ft‘li I 1] evel szare ilndicatjve of lowvarn flizz
and |hal os, ideh can | @4@ td gr@at br 7%Savj ng 0-14
effijerency iR 3 | 240 106 | 7333 19.91

2 Middle 2.40 0.94 7286 10.60

Inside 2.40 1.35 7176 0.41
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The yarns of sanples 4, 5, and 6 were evaluated for

Friction Force by pulling each yarn Sanple at a rate
w@B0020013yar ds per nminute through a pair of conREnUSINHD32581

el ectronic tensioneters and around a stationary

stai nl ess steel cylinder aligned between the

tensiometers. The differesgsT2n tensi on between the

tensioneters (in granms) as set forth in Table 4 bel ow

is a neasure of the friction against the nmetal surface

a@n\méy hmlﬁé?\%sn{eﬁt hfsasurdrhahtstwerch@atieito dieteraliné thebroken
to rch the yarn rrayl_ be subjected duri ng %VI n 0 met
flamentieat] o the b yars! iThailengtheotdbe filaments desipd e 420 meters

killed in,the art t changas :
and Biusat s Was IR, el SN R it Gal Do E et vels
are i ii@éﬁ\fé BV Va9 fG2Panathaldys weich can léad tongreataraoelving

therefore, that this invention is not limted to the
efficipacy.i cul ar enbodi ments di sclosed, but it is intended

to cover nodifications which are within the spirit and

scope of the invention, as defined by the appended

cl ai ms. THEREFORE, WE CLAITgblg3 A fiber strand

conpri si pg—at—east—one—tber—at—teast—partiatly

coated W th a st ar ch{TataBrokemp¥sat Brokent pSI#BEA™d f om t he

conponent DiBLSHINY: Filgtherdt |FRATEhtshnder] Dbviation M ng

mat eri al §%’ﬁ&§] BFEBFIIIEf ﬁ@e:pg: i j — C) at
|l east onf rpsih, #) at |#ast one %¥gano|siane
coupl i ngjagent ["ej af égpst dne di.eper sijon.102
pol ymeri ¢ particles—wherernai-he—tpgivigughsgarticl es
have a diangter of at| | t 0.1 niCrons, P) t |l east
one emul $i fying agent|, and g)| at 0.688st on&-4dddi|t i onal
| ubri cant—t-hat—+s- ffc'fp'ft fromdimg at [T 36 qne
pol yneri ¢ | gbriicant. |2 he fiber strand according to
claim 1, [wherein 2he [com®sit| on 92563 rdsilfi¥é df an
aqueous ¢oatTTygTQnpasi then. 8. 1be1Ti bgr ostonarid
according ta cllaim1 [ wherein-theat !ccsto e rosin
is preseft in ttheZcon osi%ion|in %?;06armunt ‘Vanci ng
fromgreater than 0 to 25 wel ght percent on a total
solids basis. 4. The fiber strand according to claim
3, wherein the at |east one rosinis

TEST 3

The yarns of samples 4, 5, and 6 were evaluated for Friction Force by
pulling each yarn Sample at a rate of 200 yards per minute through a pair of
conventional electronic tensiometers and around a stationary stainless steel
cylinder aligned between the tensiometers. The difference in tension between the
tensiometers (in grams) as set forth in Table 4 below is a measure of the friction
against the metal surface and is intended to be similar to the frictional forces to

which the yarn may be subjected during weaving operations.
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present in the conposition in an anmount ranging from 3

to 15 weight percent on a total solids basis. 5. The
w0 pen018r¥ and according to claim4, wherein t heRCHUS2005/032581

| east one rosin is present in the conmposition in an

amount ranging from6 to 12 wei ght percent on a total

solids basis 6. The fibertgbend according to claim 3

wherein the at |least ogne Fosin is selected from

natural rosins, ch&ampll FyctigradiTension (®osi ns, and

conmbi nations theregof =7 1ie f&ber sttand according to

claim6, wherein tthe at |l east one rasjin conprises at

| east one gl ycidyli ether| group®@nd at |l east one

pol yet hyl ene gl ycql group. 8. bPee f1 bel strand

accordi ng to cl ai mi—wheretn—the—at— east one

pol yneric lubricant is present in the conposition in

an @agm watagrasiats by ebsd sl intthe arfthiad cRamgegbould be made
percent on a total solids basis. 9. The fiber str

nd
to thecembadiments dsiseribed abame véthaut Aepaiting drg the, Qfoadamvenflve

ol i rieant. il ; .y i
conBeptBtael. | i Slackh B BRAE el ufiS M eREBRT, hoffiniéd to the
particiia@ eribbdififerita gistlostd, biihit i interrdext tocsulea cnadificatipnsovhich

claim9, wherein the at |east, one gflﬁgarlc Iubrlc%nh
are withiit teesnirit and seoReabhsi InYRHian, ag.Aefingd Ry theRRRsgde
roml to 6 weight percent on a total solids basis.

T The fiber strand according to claim 10, wherein
the at | east one polyneric lubricant is present in the
conposition in an anpunt ranging from1l to 3 wei ght
percent on a total solids basis. 12. The fiber strand
according to claim8, wherein the at |east one
pol yneric lubricant is selected from pol yam ne
pol yners. 13. The fiber strand according to claim9,
wherein the at | east one polyneric |ubricant conprises
a silylated pol yam ne polynmer. 14. The fiber strand
according to claim1, wherein the at least film
formng material is present in the conposition in an
anmount ranging fromgreater than O to 5 wei ght percent
on a total solids basis. 15. The fiber strand
according to claim 14, wherein the at |east one film

clai
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formng material is present in the conposition in an
anount ranging fromO0.2 to 3 weight percent on a total
wa@olorasi3mnsi s. 16. The fiber strand accordi ng POT/TEB0F32581
15, wherein the at least one filmformng material is
present in the conposition in an anmount ranging from

THEREE®RE, W gAlRer cent on a total solids basis. 17.
T% f%er strand according to claim 14, wherein the at

| east one filmformng material is selected from
po| . 2 ' .
1. BNkl atig AbRebSE Kipseppalptencin
startiefigle compdsifion faymednigomethe coaipanemts cempriaingt east one
ol yet h}/l enzi o>%i de. 19. T.hg fiber strand according to
| & lﬁ_af, ORR&Ig; ATeiRe r’g@telng. st one organosil ane
§°%P|éa‘§90ﬁ8%3/nhérid’l‘u%ﬁ€§ﬁt,' n the conposition in an

nmount ranging fromgreater than 0 to 20 wei ght
@ent last oneaosiot al sol i ds basis. 20. The fiber strand

ding to claim19 wherein the at |east
- GLIRGST PRROIRR FIAN SRS D9 csent in the
PP RSt bAB digherSioABTWAlyrhaid paricldsy Whdréin the ingivigatl

percent on a total solids basis. 2 1. The fiber strand
ac partitilesyhave sldiametsy of gideast 9.1 AUCTENS| east one

B AR R S BgRAE M, 6 T om 6 To' 12 wei gt

percent on a total solids basis. 22. The fiber strand
§r R latist @neadditioral ibricahtthait is different fram e ahteast one
or ganosi | ane coupling agent is selected from

t r iPRIVBRKE|UPERRRL. 237 The fiber strand according to
claim 22, wherein the at | east one organosil ane

2. COYd filsbradRiNd dctoP@h8 b @it PWherein the composition is a residue
ami nopropyl tri al koxysr| anes. 24. The fiber strand

ac @i ranhi aguecnscioatingZ®Mpdsiiasi.n t he at | east one
3. ﬁ{ glﬁ}ré?@!?qlz[%r%%éﬁou cbh&ﬂgi&%ﬁ%ﬁ%ér%ﬁmsthe at least one rosin is
?mgﬂe@érﬂnwtﬁé cORipaRHEI ih 3htarRBdnS@ingind fiemeptatetharl Deto 25
i be

r strand according to claim1, wherein the at
| eaneigbhperdenpen gitotal spligwbgsisri c particles, when

added to the c one: i f C j o
4. coniiterena RNl s APl e aitkabhne rasin i

70 yrekahtinRRE ebftiposition ih@iredmaahi emghasirem 26 15ineight

fiber strand according to claim25, wherein the at

| egzarcemeonipdpliel solisks basis.

5. The fiber strand according to claim 4, wherein the at least one rosin is
present in the composition in an amount ranging from 6 to 12 weight
percent on a total solids basis

6. The fiber strand according to claim 3, wherein the at least one rosin is
selected from natural rosins, chemically-modified rosins, and combinations
thereof.

7. The fiber strand according to claim 6, wherein the at least one rosin

comprises at least one glycidyl ether group and at least one polyethylene
glycol group.
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of polymeric particles, when added to the conponents

which formthe coating conposition, is present in an
wa@ewani13rangi ng from 25 to 60 wei ght percent OPCHUSZDH032581

solids basis. 27. The fiber strand according to claim

26, wherein the at |east one dispersion of polyneric

8. parﬁﬂe‘:ﬁﬁér st}’&?ﬂ”a@éw(ﬁﬂptte i £omaRante athbas iy polyieric

coatl ng conposli ti1on, S pr esent_ N an am)unt_ rangi ng
f r lobridant is phEsendiigthe pempesition in antasneuntyanping e deater

28. T f|ber. st d di ' '
¢ nibaid e e g PenEE RNt Foldh Gadh e ur el o5 i o
0. Setgsetisdr birand actbrenfy & QaineB, whkydh fiyé abRagaohé pobsneric

a dispersion of polypropylene particles, a djspersio
of lubribgheiserps@ipyin dire cempesiing in ﬁaramev@fsr,anamdo from 0.5 0 8

di spersi an t i particles, and
cowgfgrb_itol%fi%eg{ttoﬁe%{eoggfé%%%%'fi ber strand accordi ng

10. t OTREdibey ffandMaeceiding treclaim Bewdiereindhelias feast boa pelymeric
pol yneric particles conprises a dispersion of

poluprisantisripseR iade carPostiondmaRAPRERT fanging from 110 6

par.t.i e i ticles, and conbi nations
th%@tﬁﬁé{t#‘egﬁtégérd@tsfoan ‘according to claim1,

11. }Nhe'hﬁlfibdr serant dceastingteclaimig; iengjndoe at léast pnepohitmeric
in the copposition. . n an anmgunt. rangi n r Qm. 0
weluRieapEIscRBSBHNANE SPPASIoNGE frgrantfeling fof 1
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soli.ds basis. 32. . The fjber. stran ccording to claim
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13. CO‘T‘Pl(e'ifr?e? SAAUUEBEdiM &5 Bl & kviisreipl theritseast one polymeric
et hoxyl ated al kyl phenol s, pol yoxyet hyl ene octyl phenyl

gl Wwicast hemprises mysilylatedpplyanties Ppiefes of sorbitol ,

polLyoxyet hyl ated v le.0id s, | gt : i
14, PSR MRS R Y5 A5 S Y 18 i forming
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15. :8: | E@%s@kﬁﬁéﬂ#@i@ﬂgg@ iRheN Aiteretrine! &theagtione film
forming material is present in the composition in an amount ranging from
0.2 to 3 weight percent on a total solids basis.

16.  The fiber strand according to claim 15, wherein the at least one film
forming material is present in the composition in an amount ranging from
0.5 to 2 weight percent on a total solids basis.

17.  The fiber strand according to claim 14, wherein the at least one film
forming material is selected from polyalkylene polyols and polyoxyalkylene
polyols.

18.  The fiber strand according to claim 17, wherein the at least one film
forming material comprises at least one polyethylene oxide.

19.  The fiber strand according to claim 1, wherein the at least one
organosilane coupling agent is present in the composition in an amount

ranging from greater than 0 to 20 weight percent on a total solids basis.
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combi nations thereof 34. The fiber strand according to
claim1l, wherein the at | east one additional |ubricant

wo 200301B¢t ed from cationic |ubricants and waxeRCHOR005/032581
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The fiber strand according to claim 25, wherein the at least one dispersion
of polymeric particles, when added to the components which form the
coating composition, is present in an amount ranging from 25 to 60 weight
percent on a total solids basis.

The fiber strand according to claim 26, wherein the at least one dispersion
of polymeric particles, when added to the components which form the
coating composition, is present in an amount ranging from 40 to 55 weight
percent on a total solids basis.

The fiber strand according to claim 25, wherein the at least one dispersion
of polymeric particles is selected from a dispersion of polyethylene
particles, a dispersion of polypropylene particles, a dispersion of
ethylene/propylene copolymer particles, a dispersion of styrene/acrylic
particles, and combinations thereof.

The fiber strand according to claim 28, wherein the at least one dispersion

of polymeric particles comprises a dispersion of polymeric particles
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f) at |east one phenolic enulsifying agent, and g) at
| east one additional enulsifying agent that is

waledo7ersms from the at | east one phenolic enul BCT/YE1905/032581

30.

31.

32. ¢

agent. 40. A fiber strand conprising at |east one
fiber at least partially coated with a conposition

f oréﬁgctéﬂ PO Bélyéﬂim@ﬁ@géﬁlcféﬁ'B{Vréhégacr‘fl)c phrtichas tarene
fil orm ng nateri-al ) at l east one |ubricant, C)
at combdtatoms theseof. d) at | east one organo sil ane
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I ea@lgl'tirp@rtﬂerﬁem attotab@@ldsmaﬂs ally coated with a

ot Thgder StahdERB g 8, B ey MARFAp I R oRg, 2

| UEMLﬂﬁfiﬁng 8 er@ttlslp%@éntdmehd osmpodiloatln beaghoamteranging from
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aﬂaltt)lﬁowmghéﬁﬁf@rﬁy’ﬂrﬁg %@Ie‘iﬁ“ ? Ss different from
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YRR ST et

pafeMtﬂéann@ agesdcomphises pavpﬁyalkymmefhﬂon’eatobob/mmeﬂse

conponents conpri sin

rrateéh@a{latel@') al!svl Plerg qSoﬁ@lvg%blﬂ?g/iéﬂeoggsvflé,ll?erpwfé%i\fccﬂ%ghers
I osl
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di %‘ifﬁ& Iafgd §1ky bl). nl)d‘?l;ﬂfm,suﬁf)acﬁéntbeﬁﬁtmﬁmeres
phenol |c enmul sifying agent and f ) at |east one

add:lombmatloasmlh@ebf/l ng agent that is different from
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34,

35.

36.

37.

38.

cl %n‘?&l%ﬁymg agent comprises ethylene oxide derivatives of sorbitol,
ethoxylated alkylphenols, nonylphenol surfactants and mixtures
combinations thereof
The fiber strand according to claim 1, wherein the at least one additional
lubricant is selected from cationic lubricants and waxes and oils having
polar characteristics.
The fiber strand according to claim 34, wherein the at least one additional
lubricant is selected from waxes and oils having polar charateristics.
The fiber strand according to claim 1, wherein the at least one fiber
comprises at least one inorganic fiber comprising a glass material selected
from E-glass, A-glass, C-glass, D-glass, G-glass, R-glass, S-glass, E-
glass derivatives and combinations thereof.
The fiber strand according to claim 1, wherein the at least one fiber
comprises at least one non-heat cleaned fiber.
A fiber strand comprising at least one fiber at least partially coated with a

starch-free composition formed from the components comprising:

a) at least one film forming material,

b) at least one silyated polyamine,
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44. A fabric conprising at |east one fiber strand
according to claiml1l. 45. A lam nate conprising at

wo emgnione fiber strand according to claiml. BEGI/U$005/032581
prepreg conprising at |east one fiber strand according
toclaiml1. 47. An electronic circuit board conprising
at | egptatqegstioneerosdt,rand according to claim1. 48. An
armat ure bandi ng tape conpri sing at ast one fi ber

] I
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clorr_prl ipagic&ﬁs H\aa?sa diamaefer ot at ashOd ricronsl ng to
claim1. 1, A fabrigc .conprising at |east one fill
yarn,f)péhﬁaﬁ'%?ﬂﬁegﬂu'?' &) ggﬁ'ét?ﬁpger strand accordi ng
to claiml, and at |east one warp yarn. 52. A fabric

conprd)sbnaat oh&aulditme) fubritaiethat Bafiffeietit fionathd aslstst one
one fi1’ber strand according to claim1l, andat |east one

war p yasilyatedpolysimigeat | east one fiber strand at
| east partially coated with a conposition formed from

39. |t2 tf@%%g%g:c?oolﬁ?tmf\g%lt s‘f‘%npéf:fsblegtﬁﬁfea%f‘ aﬁ%ﬂ/]@:_olaﬁd Wwith a

brican east one fi

confdsitioRdforfke fiiorh thel fomipohentstcamerisinganosi | ane
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_ | ) at |east
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I east%)o%?letd !oniéﬁuﬁ‘ricaﬁﬂ,”p” sing at | east one fiber
strand according to claim11, and at |east one warp
yar n. cp4kt Igaghomprregingonpri si ng
d) at least one organo silane coupling agent,
e) at least one dispersion of polymeric particles, wherein the individual
particles have a diameter of at least 0.1 microns,
f) at least one phenolic emulsifying agent, and
g) at least one additional emulsifying agent that is different from the at

least one phenolic emulsifying agent.

40. A fiber strand comprising at least one fiber at least partially coated with a
composition formed from the components comprising:
a) atleast one film forming material,
b) at least one lubricant,
c) atleast one rosin,
d) at least one organo silane coupling agent,
f) at least one phenolic emulsifying agent, and
g) atleast one additional emulsifying agent that is different from the at
least phenolic one emulsifying agent.
41. A fiber strand comprising at least one fiber at least partially coated with a
composition formed from the components comprising:
a) atleast one film forming material,
b) at least one lubricant,

c) atleast one rosin,
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at least one fill yarn, conprising at |east one fiber
strand according to claiml, and at |east one warp

wQa00m/018% An el ectronic circuit board conpri sPEUS1005/032581

42.

| east one fill yarn, conprising at |east one fiber
strand according to claim1, and at |east one warp
yarn. $bat RastbABiphepohesmundfyirpeg@sdandsi ng at | east
one fill yarn, conprising at |east one fiber strand
according to claiml, and at | east one (p.yarn. 57.

An aeebsagé%@tamp&dlwad &RpHisilying agent Wk i€ Witerantfiom the at
yarn, ¢ IS i strand accordi ng

to cl ai ﬁng%t @%gg@?ﬁgﬁ&'gﬁ@ﬁ%ﬁ%ﬁ%m 58. An

avi ation conposite conprising at |east one fill yam
corfpfiber sigard compsisingrat I¢adi@nesfiberrad leass padiialty qagted with a

claim11, and at |eas
composition formed from the ctorr?p%%en { go%%hgmg:

43.

44.

45,

46.

47.

48.

49.

50.

51.

52.

a) at least one film forming material,
b) at least one lubricant,
c) atleast one rosin,
d) atleast one dispersion of polymeric particles, wherein the individual
particles have a diameter of at least 0.1 microns,
e) at least one phenolic emulsifying agent, and
f) at least one additional emulsifying agent that is different from the at
least one phenolic emulsifying agent.
A yarn comprising at least one fiber strand according to claim 1.
A fabric comprising at least one fiber strand according to claim 1.
A laminate comprising at least one fiber strand according to claim 1.
A prepreg comprising at least one fiber strand according to claim 1.
An electronic circuit board comprising at least one fiber strand according to
claim 1.
An armature banding tape comprising at least one fiber strand according to
claim 1.
An aerospace composite comprising at least one fiber strand according to
claim 1. |
An aviation composite comprising at least one fiber strand according to
claim 1.
A fabric comprising
at least one fill yarn, comprising at least one fiber strand according
to claim 1, and
at least one warp yarn.
A fabric comprising
at least one fill yarn comprising at least one fiber strand according to
claim 1, and
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at least one warp yarn comprising at least one fiber strand at least
partially coated with a composition formed from the
components comprising
a) atleast one rosin,
b) atleast one cationic lubricant,
C) at least one film forming material,
d) atleast one organosilane coupling agent, and
e) atleast one dispersion of polymeric particles.
53. A laminate comprising
at least one fill yarn, comprising at least one fiber strand according
to claim 1, and
at least one warp yarn.
54. A prepreg comprising
at least one fill yarn, comprising at least one fiber strand according
to claim 1, and
at least one warp yarn.
55.  An electronic circuit board comprising
at least one fill yarn, comprising at least one fiber strand according
to claim 1, and
at least one warp yarn.
56. An armature banding tape comprising
at least one fill yarn, comprising at least one fiber strand according
to claim 1, and
at least one warp yarn.
57. An aerospace composite comprising
at least one fill yarn, comprising at least one fiber strand according to
claim 1, and
at least one warp yarn.
58.  An aviation composite comprising
at least one fill yarn, comprising at least one fiber strand according
to claim 1, and

at least one warp yarn.
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