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55 R¢-X-(EO0)o(PO)q-H
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formula of repeating units:

{(-CO-NH-A; -NH-CO-A2-CO)n

50 in which Ay and A: are the same or different and signify aromatic and/or polyaromatic and/or

heteroaromatic rings, that can also be substituted. Typically A and Az may independently from sach other

be selected from 1.,4-phenylene, 1,3-phenylene, 1,2-phenylene, 4,4-biphenylene, 2,6-naphthylene, 1,5-

naphthylene, 1,4-naphthylene, phenoxyphenyl-4,4'-diylene, phenoxyphenyl-3,4'~diylene, 2,5-pyridylene and

2,6-quinolylene which may comprise halogen, Ci-Cs-alkyl, phenyl, carboalkoxyl, Ci-Cs-alkoxyl, acyloxy,

65 nitro, dialkyl-amino, thioalkyl, carboxyl and sulfonyl. The -CONH-group may also be replaced by a carbonyl-
hydrazide (-CONHNH-) group, azo-or azoxy-group.

Further useful polyamides are disclosed in US-A-4 670 343 wherein the aromatic polyamide is a

copolyamide in which preferably at least 80% by mole of the total A1 and Az are 1,4-phenylene and
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friction coefficient on a 1100 dtex aram d yarn of |ower than 0. 10,
preferably below 0.05 at 0.16 cnfsec, and anount of deposit due to abrasion
of lower than 0.5 ng/ kg of yarn,gmouesigg@t finish |l evel of |ower than 25%
by weight of the initial finish |evel of the washing. Wthin the scope of
the invention, by fibers are understood continuous filanments as well as a
single ymwmeoyl Sedidenesthich | reayfar lyay ot el dubstitutedand (HfeogontentzafphanoXyehenitd4et ched
br eaki ngiviereje¢@%6 &s40% yamele, or flat textile skeins, staple crinped fibers,

pul ps, i ndipstsrqedysd\itpgremholly ffomatisPolyRmides ae| preforrad. cfé@fnpleﬁmf rama@dpwammﬁﬁﬁed

t extil eP‘P'¥‘6‘rﬂ“8f?y@ﬁ%tts1’@“"ﬁ'6‘l"&9'&ﬁ‘i“’cfé’é}"RAﬁ’hPW"l“P'E?é?Ph‘f‘ Meides t 1 yct ur e Ar ona

pol yahi desEsaerC@"\s awﬁb'gcﬂfez Rely-a- ﬁ'yfe"%rsephgg'mdaﬁ s aﬁ SAS) %87 ?24 “and

excl usi QYR aﬁc"f’q Jygg

i bom e g‘@"@&:‘ io,é@? .M.;z@* ';,?;r;f,ds " ""f@ﬁfﬁ?’% Pdgi ng
struct u"£§ repeatin %?ﬁ Js%eé?v dﬁ’y e%chc A rbe %(1 ed b
the 1,0l OB diNGRE of RHdAG Wit s me of he 2 Mok A wruﬁ,; gs%nﬁ.a

- CO) N Sy ahlibie M8 tﬁﬂve% Gt 4 ﬁnp&r@tﬂ?@ oPEt 13@*(%2: oré‘iﬁﬁjto%Egﬂ'zﬁ Yo gdgOrmat i C

and/ or poYmaaf. hableHttatit pdVafb®ab 8RS foflowing 8serrd Nat can” al so
substituted, Typically Al and A2 may- i ndependently from each ot her be

sel ect ed f(mmr;XArzm}ew-lAar)eArz -£03; phenyl ene, 1, 2- phenyl ene,

4, 4' 4bi phenyl ene, 2, 6- napht hyl ene, 1,5- naphthyl ene, 1, 4-napht hyl ene,
phenoxy lvéieh X-rdgrébentsl Oy §,6802, NRp INe@Rey@henyl - 3, 4' -di yl ene, 2, 5-pyri dyl ene and
2, 6- qui nolRepmeentstil, ClyCeralyl conpr i se hal ogen, C1- C4-al kyl, phenyl,

car boal RuskAri andQre @hick MR Ry Fameeasyiiffswyt af6®|emed from 1&rphérivighe. 4 Brphenylepd prdalky | |

car boxyPheaﬂef‘eém’ novhigh at 'WEO"BOG{IPGGQ swsﬁﬁt%é'm‘r 'ﬁ?ﬂﬂt%‘d’ob? -G-a¥etk bo nyI
hydiei de Qne eeNichNgepfyral Hﬁ? as &2%1"25? ﬁ%f‘"ﬁd‘ mpﬁ’&Piﬁ%P“ﬁP&‘b‘f‘W“ &

are dis 'Tea‘ﬂﬂlﬁ t?’?Ph‘?E? “'W %IY' TPhehgensrieraplialam % o) e
copol y rsdf g4 etsag'ﬁ gB cagiingro ﬁ’“ 8 sﬁ? '" 12 hg A2

are 1, 4ps§§e"?°s a% °'"ﬁ $§ % 1,550 f Rt & pe ety "t
3? ))C| g%’lenagtj&j 9&% 9 y?ém %nwﬁl%ﬁ‘tg fa‘ggﬁ%éﬁg % cBrrosion

I or
pol yam esr h@ﬁu%nd%te( )GTE raq {'l%éﬁ@i s?eﬁol hlcﬁrléj&mabtﬁrizﬂﬁ) lay wedﬁﬁovarﬁamples for the
pol y- m RbBYdoRPamb FPGH DRy %paropbsmydoe BPort&or Bl 13dtaH8), 3-5
Especi ambiyl9Wutardy)| semamzmlaw MRS £ PrOpansIOP RbhA 1 RhtaHR), HinkeiyB1-peeasidi-ng t 0
US- Asg  Stiyl-2éntanidt] 2Rsehtsiidi, (BHRpithdh Peoctafidl.epsthyrahanangl €3,5-dilnetha-1 2ex0d 05-ndharion
US- A- 3 869imbitiy-anmsgitabi - ife-BXadeByl-4ldchol b Isb-rigiscys dictrab | Bzanidsyfantt@decartaryic tabios e
st r uct ucaponant (ih¢apive durdeizaesid, myristolic acidepapiolalzlacid aldic @eitl. abiaeie acid) amcioacidior e
of the ddinvleis asidnialioprasid. knaleistarit.Uieeienic ackid timaiicoasidl malsio aeid, ictnnanterpaidi neakbtheliat ai n,
t 0 sonecahoxdin@cid pr heazpintacidr epeating units that are derived from3- or
4- anPhoberd?®pmRulsiying sy%‘ﬁé@?ﬂ'%l system @s defined/gfene; PEMBIRS Of utauraladl fatiyracids e shi ng
wi t h t higurelgip 1386 é“it"F’@'a'P r?é‘ﬁvtpa '@'ﬁ'P aEJF Slam‘ﬁ"? i AUETS) ﬁ°‘%1?’ef °(NH'G'F Ia d e{?fefﬁ%l!l plgic

pol yani ## f"1't s 'a d weYl 150
[err[ aﬁ"&"& %&‘4 3 '°° é ng m des
ar e pPelhoeds s} pfe PO SF é'%r%’ %"° P’fy

r epr esen «%Lekyrl.s r&qs Lﬁhs@;mh A?\Wa& ofBbmi wipﬁﬁl@ﬁﬁlan@é fie)-

sel ect e@al ﬂu RS ﬁﬂ%bta$ éﬁﬁ%ﬂ% sﬁﬂerhﬁ%%iqi '}BB CLn{uﬂuoW“' ch
at eas;ndqtggta mglr ogen atom nmay be substituted with haI ogen and/ or

- CA-al kyl anfidiiic 3srapgbluitisRfLanes abisy prbio@bly 3diutn Edt Bf AikyE buBnafs Q1. Ndury) @uwoh@e
EXaNps esodim $alP aR|ISHBEPhatbs MIRNEI-C\B-alk hospHiatés (MAGEIYSE Nixtlre) afdifaiha beldsl e

Mor e pagsbdign batrdf Bleic@oid)y Spdiysh etlyide berdneshofid bé Bdlew0.0e. 1f islaed possbRGo dmuqr—) has
been masuiibtys, bowmslerbibsy ale sott freferaitiivecaua ey lydrolyed ehisigant Weraameripossi the dnlistaint

| npr ovesfigincy.n processability and properties after being treated with the
surface t Meeft!verasiondnbititars ar diethenotamine selts db & -Cizsalliytphespipite-esters (mand/dileor paiine  used
for thesateefieviagds erdbeproig@eiice was a 1000 denier aramid fiber. 25 The
NPP f or mulThe fomviadiempay aptienally qoptaip watarfpr stabilizatipn feasons vap bafsrs it isrelilutaghwitlwates t at i ¢
agent af@rdar o SPtRia s ennoonration with which-ityg aprfiedadherfisers. ont i onal |y wat er and/ or
opt i onal | y"atAMNE? t“’eﬂ'ﬁaé‘ °PU’S?'V t‘ﬂ,"°’(’% ‘§t f?’ a\ﬂ" '(?B%"l‘ﬁf’ ’°8§"f'%°’r‘1’ B1°%8%i ch

'tﬁecasst%?%eﬁéé@giﬁﬁ? Sl $§Vgef° i E‘H%? SSQbaﬁgu 61;5 ST (1) o

5-met h J, r re| orbeme or composite structure coup ing agents can be



met hyI‘- 1 - but anol , 3-nethyl-2-butanol, 2,2-dinethyl-1 -propanol, 2-nethyl-1

-pentanol, 4-nethyl-1 -pentanol, 4- 30 nethyl-2-pentanol, 2-pentanol,
3-heptanol, 2-octanol, 2-ethyl-1-gpoigleseB15- di et hyl - 1- hexanol ,
5-nonanol, 2-6-dinmethyl-4-heptanol, iso-hexadecyl-alcohol or iso-tridecyl

al cohol . Exarrpl es for the carboxylic acid conponent (I |) can be lauroleic
aci d, nyri st dicefaumingted, dagyadnirem| diceniue | ayahloddec (100, « gHHB) @ne from @luminiumti ¢
aci d,* ri ci nothigrehygratp ARG Giligombiner for tha prappration of the incrgeniF begkbong shish i selesr i ¢
aci di mal ei ctvalyjcamplexed withcaboxylc geid H%T'M?'W?\Qﬁ“@ﬁ@ HLte fm $heifipal s0AYEor  benzoi c
aci s 35 - a”l'ﬂ‘és'é?i’ﬁlwgﬁ‘fh?gﬂl?“’éffg‘f’t@’ﬁl i's a nonionic systemas defined above.
Exarrpl s of @ﬁ%t ated fatty acids are lauroleic acid, nyristoleic acid,
pal mtoleic dadol ei c acid, eru0| c acid or ricinoleic aci d, r ef er abl y

ol ei ¢ acid (mwn&a %s%nygé Z{f t‘fiér AR g&ﬂl e ME&L rfo%
al cohol are QA gly m ; gﬁ,
ol eyl pl COhOtcfi cge rcetd H s’ﬁ gmeeéou P e

are C8- or Ggisthé RNRE Ghéd %ﬁp,,gahoxp&, eerably octylp eno - or
nonyl| phenoLeﬁtQ@{@ymmggm{e&H@ﬁnﬁo nol es EOQ). As known to the artisan it is
furthernore inportant to adjust the hydroph| l'ic-1ipophilic-balance (HLB)-

val ue to thevdmoxpcant in order to obtain a stable enulsion. This is

achi evad by observation of the enulsion and its stability. Antistatic
conpounds arehegd Xiglan lssarbmﬁgroqmayﬁe(ria#)lasgesmewmmlatS@a@fe al kyl sul fonates
(e.g. | auryPthereximpiestcompriss melamifiemethsliatrogthy! efhdcy (e.gphe h&(m@ewl lmelamine).

C4-Cl12- al ky‘l»’se d%ﬁ’&?fé%% (9emRdse d Pangetdazoler cemppusyis, awd" opetisgs trisapriyvirherytdi um
salt of dhephitegdsd W"@aﬁtP'Erﬁﬁ tcbrwmcaéo')emé’rﬂmegwam - @é' CEPEYh4dydrony-ahenylys

al sb*pBs §F‘19|°83‘?1d“?} ?’k‘m’ Pradygt dgived fropgGaadeasatiop Qb putyiptad Hc?f"s?lr‘@f’ eq"iy‘é'BP""'
because t* dro easi n er ef or t hei antls | &

ef f1cieng % Tﬁ" 550 St e ﬁ?ﬂ‘jsfa{"srug 8 280 7 B mmp P, vl g v o

Ol' scn

C4- Cl12- al | t f fatt i d
benzm aaC| gtyakfbleeﬁﬁffnﬁre;tmﬂg é%ir%%&?en%%eb 5;% %sof ora y acids or

st abi-| | zatLong,@ﬁ_ﬁ,g@gf IwWéeMa gfe%,ylbglom dd lg ((a,wgt er in order to

obt ai n it s. cofpmdibmioh 8k ¥ b ul & lowek tharnSasamtitin &G’feﬂaﬂy b&iéw §3 ARSat 208

fol | owi NG ariiiveMBs PR rékts 1618 prosss RS tieHRANFIOH GlaHibhiy Procbesaliedsrodta lpbipiide
speci fi C fipsrepaéd onathio sikfaderveament agenadi ti ons are required, for exanple
adhesion, sTecoiting oLthe semébticriolygrside fibérswith titeciutfara ,tream'mgtmgmwabfimm@nﬁoﬁ 'san take
rheol ogi @ike &dyadsdsmeayt .and imesespacittialyl acesrdingayo tha thréretollandngorecesses (E)ofbX ardle(s)
bact eri odTa#hes). and bi ocides. In certain applications e.g. elastoner

rei nf or cemePath ppces® fah ansi recoss flLire gentinustsfon-finel praepseassCantinvoscor 9ading meagaithpl es
conpr i se t® appliceonof the guripes rggiment ggeplds pesPmplishegtdudngdthe ysyal pracessiafl Prepariag filtelim

- oxy chl #r i@ dFyndasaming winding 4P A7 bAYPIETH or ohydrat e (err) (combined for the
prepar at i onA“‘U"‘P’d‘E‘%é’ P'H‘Eﬂs éﬁ’n"&? Fpaliqeting Rt “Wh?‘EfFFel a%'@r"eiﬂemt ip \?@F’S/ op egiewsrdied, t h

car boxyl ingvesdra tuop e r gléy wit or wrthout
d 3) gie vc s r!Illt
amno Sll h ana% us{ va % ?%I I(Xla ‘=
hydMI% S %5’ Phan) bl 5 chﬂb%eﬁ @E é%m §£dl Qi (fg irg
(€. 9. Vi Ryleoustdin? Whikh QsOM a cogée\éﬁét. %fYas | t ofi¥ald'Bdffate Mk &
mer capt Owafel | ONI'C Styryl se ect ed tTor reactivi ty adj ust mant
Exanpl es ofin HeGhersridaahige ﬁPHBlcénga) &Q@Nbﬁ céHidhingBbil @0% QM in wateh RdslREY sdplisune
and - Mer GApnRROBY bdrtsi BYBLESIMK PP | 2178 parts by WaigwaRneh & fvet BemiBaiBET Jhe brfisian
[ err] 4ehabgedfibesisaivn ideapdueiiy/the Gied sipstahing diving Step at DteMPératdne BewesLHBD as19B°C,
St ear at e preferdbiyrat @ ¥0eICtbretsw Sanotidsi (5-¢0 siehilrihe @ariveicey vad aroudt (890 madih Gwoskal{ieragge
hexa- met RoXysnstniimin). iTed Snisheypl. aftbisiaf dryind Aieperes @djbetedsto be betwesn .08 ¢120% by agighte
~ conpound prefesablyi 0B d QP by wetghpr i se tri s- nonyl phenyl phosphate,

, 4' - but y| i Afeerding itas progess () ihe) lepnlicatiere glothg neat csuiage [ileajnantt dggrit dy done3act@ding to

, 5' - dift conyenfipnal finishing $Fhie -thexgt. The anpliestien i (carriest ¢yh are thedully tdred fiep isic t
derived Pplam teasviadingseperslien. Ghe 70 Javele &g imihe r’@gﬁ of %?HW?P‘C%Y"W&FW’%RM @b,

The pi gnérq{%sbyd’?é?&tshoul d be heat stable up to 25Q[err] and may include
urt j c%gbmatlon of process (a) and (b) is also feasible. Thus, a never-dried, never-drawn
[]

convent i ona'T
iber may be treated with the aqueous, diluted or neat formulation according fo the

aromatic polyami

55 invention and subsequently dried. That dried fiber may further be treated with the neat surface treatment
agent and wound without an additional drying step.

According to. process (c) the treatment of the fiber is performed on baich-wise (off-line) dipping or

finishing equipment. Batch-wise means that the appllcatton of the surface treatment agent is made after the
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ki 2

fluorescent pignents. The thus obtainable surface treatnent agent is
further characterized by 25 - a viscosity of lower than 120[err]
preferably bel ow 85 nmm/sec (at g#o@je 486 B1 Wei ght -1 0ss of | ower than 25%
prefegably bel ow 15% after 2 h:at 200 [err] - a surface tension of a 1%
emul sion of lower than 35 mM\m preferably below 32 mMiVmat 20 [err] The

i nvent i #N.fPERduGed in andngepensient progessyhae been wownd witheut peiegrsybipeteshio gfsuriace freginant.

pr oc ess lprecess Ghive |P@VPHFI'W%{PH“E@ neveyelied; peuergdrawniineher the,Ared diery aften it hahbesagent .
30 < ymeundy fr et franh @ bahkimen whicholb wasaprpideds i lerpersag) in i batcpraviged withethe

ﬁ‘t"a {Eagiment ageptang ?ﬂ"’F’Gﬁ"% &?Pdt Rending a’bﬂhﬁ"'ﬁ’ W%Fﬁ’%’é"s\kﬁ pelied neflr e
speC|5f i 8”;1"5 "‘5%6?“8?‘2?“’?‘6 %{et °ﬁ "%‘ $98 Io %‘é‘ %‘“ ég zﬂ!‘ftham:ggc)
(Tabl € Blﬁﬂ)ﬁf g\ (%‘7 reera tween1 30 (9 n ﬂ\o réfer:; gl fi&m
pr ocess am @Lgpgyiig&dw &efibg ot s ?aﬁ % fi, ﬁuo%%face
treatme e'fi%grs n‘é?e ija E
fibers .pmmom erchQan WH 1 A ot bd thaup OB e Recor di ng

to proces SD b B LcbWBctidh, (d.d) PotSa, r@&ecoﬁuruas%h & leomBRBlying)S (B30 ON

the nevgyg dﬁrh— dﬂ?ﬁl&éwadé)avm HoktQimieti of She GiehtB® e is' st RarAdtPbut forlal paod(d? - J-

et er i Ngork ¥ $éwesdtondsitolsBiné midigs, idebndiig oW thd1driihg Wéghdd Petjuirétibnis A fuvthéGPplications.

ser pent i nén tiy cbesa théred, thie MAMING spded Intag ba [sblodarioftdnig) fed vt per mMiflute untiiCsavetal

Syst asrs hundehd knatorsnper minutacwidie,tas dqenetad sule; also thé srouotof weatio of thedibeledf the treembrance

t he uni agentis tontrgied b means af saisimaghing $peediandiot by deoncentrdtion adusfmeashl y spun and

neut r al i z&te apptigation eldhotsudiace freatment pasniaguif sleebe padiormed affer dylng thejverngs el cordat  or

| n a di Indeecitist beplstoahamias ptf0 t#A0CR- is in a concentration of as low as 5%by
wei ght of DipRing can be pirfermer dieuah severalsiepe with idapiical or diffgsertt dip cencantafiong feat &jfe f or

Dr Obed s mrat;n%ofmpbwa eI teE Wit 'P"ﬁ"'\R&'P‘éF'VH‘asThﬁé%ﬁfeé{B‘bPlaéd

t hi ' ht NPP + 7 t t
ga_r almsd f:ﬁﬁ V\ﬁplg?g:r?’rﬁ éhe aqeﬂ 9 paél S vg‘;%admﬁ dall %&E eg:l: jn Wg'ef | ber
stretch 90 E e P
prefea 3'}% Jg o ﬁpr kg a%s%% R L régas%;a tLr%r]Jhgge vy, Q.pso?s%f, ige
ar ound $b) M@aaa o 3 nzamd ambbl 18 8b tdHes L, ot
the dryi{pc A MG @R ubwided 11870200k THE MBd toreferred

prefer aiawer&u.a f&erslst sstauomog ot oepem@rdahtﬁagu.ﬁ SonBenPaRH ﬁhlélba\ayf BewedR BY%i ot | ON
of the nged bysweightinevatef $31spae was@fisted tEbelldiRem 152036 imfin. The Sdine suAiusaBAtIng Nl
fini shi agnion@aEddionsRadvinishNevbis @s prodess (Bjdhd ) eteGdéd. On 1S carried out on the
fully dri éfchebirelieall gratsssed @, qb)earidhe) cah bdicoglucabdscd moitk-sted p@cdss I siiich ey @beg ar e
i n the manbesayéral(in®s imrerdtbily swiacayindaimept sgoatrand inytur® diled. Borlex@hbldihe Wedtmért .

Fur t her agontegan de copiied na tecrevar{drigsk wat dibas, then) theyfikbr Ci) be dried [and thereefter e surfafbius, a
never - dirdatrepnt agsvicgen de apafiechengermoiecor gysinysaveral imes maese withgr without internasiipteydrying. t he
aqueéﬁs”ted'lat“@beﬂie Seatment eoenbis eppliad plen thadberrhes hepnidsed pns atisr furthen gring peng oand
subs equENSTR\IMaF paain withenwithgutiiniermediaiedryiigy further be treated with the neat
surface treatnent agent and wound wi t hout an additional drying step.
According to process (c) the treatnment of the fiber is perforned on
bate¥-w se (off-line) dipping or finishing equipnment. Batch-w se neans that
the application of the surface treatnment agent is nade after the 7 EP O
416 486 Bl yarn, produced in an independent process, has been wound w t hout
bei ng subjected to a surface treatnent. In process (c) the previously
produced never-dried, never-drawn fiber or the dried fiber, after it has
beenginwound, for exarrpl e froma bobbin on which it was provided, is
imrersed in a bath provided with the surface treatment agent and then dried
or not dried depending on whether the agent has been applied neat 5 or in
a diluted, aqueous form and whether the fiber needs to be drawn under
heating. If the agent has been applied in an aqueous form the application
stepshas to be followed by drying step, which is carried out at a
tenperature between 80 to 190 C, preferably between 110 and 130[err] and
nost preferably at 120 [err]. This process is especially directed to the
application of the NPP-formnulation according to the Invention to pol yam de
fibers, preferably aromatic pol yam de fibers, which are commercially

avai Fabl e, have been stored 10 or are deri ved from anot her process and

whi ch have not yet been treated. Drying may be effected by convection,

(e.g. hot air), heat conduction (e.g. contact-drying), irradiation



(e.g. infra-red or mcrowave). The heat treatnment of the treated fiber is
usual ly carried out for a period of froma few seconds to sone m nutes,
dependi ng on the drying degree regpiggagagssif or further applications. In
the course thereof, the machine speed may be selected froma few neters per
m nute until several 15 hundred neters per mnute, while, as a general

rul e, al so Thedoliawing teble simmerizes theyanplicatianeof ¢liffgrent pigpessese tr eat ment agent is
controll ed by neans of said. machi ne speed and/or by concentration

adj ustment. The application of the spaflacg treatnent agent could al so be
performed after drying the yarn or the cord int fg $h heat ed chanber at
80 to f90[err] Dipping can be performed through several steps with

i dentical orAxAnfdr ent d| p concentratbmﬂtnqleat or i¥axxp concentrations of
as |l ow as 59 i ght ter with t hout qj i RRdijat e Thi s
is referrédw t|p I ppi ng. g{tra ] ectrqQstatic a? plrasma
treat nt’!ﬁ‘t’hé’ addltloﬁ |y €$eo°‘tﬂ§for during{B? after
the i rrpreg'rmemrdnawmrc(mm [ nprovpretie e r piveth ®. 8t he eonbinuous
Traditional related eqyPr@ERigedr © SUitable for these specific treatnents.
25 In the preferred route 01ga process (c) yarns and cords were passed

t hrough the NPP dip of &8 %Pﬁg unit (by Zell-Conpany) to coat them and
then dmied in the air sgaggd chanber at 80 to 190 [err]C, preferably at 110
to 130 [err] with a prq%gI rmug,g,d tension of 6 N for an untw sted 1670 dtex
yarn. The nost preferre errperature for this step is about 120 C

Dependi ng -an , =LVAN s 2 TaVa G sei ght
in water tmeta)eed was ;minusted to henbet ween 15 to 36 rﬂm n. Thg)sama
surfec¥® treg, 30 _.gqncentrations and fini sh | evel s as _p OCESS (a)
and (b) wek L T . nfeppae A
conduct ed mer-rdxried stJeQD%process |nom| ch the fiber "rray be sevéFbl- tinmes

i mer sed I&@e‘ts teRalyyent agent and in turn dried. For eggpphe the
treat ngnt agent can be applied on the never-dried wet fiber, tTiemthe fiber
can be dried and thereafter the surtace treatnent agent can be applred once
nore or even several tidiAutedze witBOor ¥0tOUt i ntermedi ate dr §Fhg. 35
Al'ternatively, the tregjdmn, agent is applied after the fiber has been
dried and after further drying once or several times again with or wthout
i nter npdi ate drying. 4(5*43”50'%55 g (L1erAH86 B1 The fol l owing table
summari zes the applicatipm sof different processes. Table 1 5

Finish on Aramd : . Dryi ng Yarn
Fi ber - :
Progess nélﬂate@rled BOR 150 - 190[err] 0.05 - 2
(a) 10%neygo-tievey (nardat) - none pref. 17@ err] pr€€)30. 8
continous or diluted as | ow as 15 5% by weagbh NPP in
wat er dried 100% none
(b); 20 (80-120[err] (neat)
cont¥nuous never-dried 100%, . none "
(c)1 néver drawn (neﬁi)l“(%eé’ 80 - 150°c " ()4
bat ch as low as
5% by wt. {(110-1230°'C
45 water pref,120°C) batch

A further application of the fibers according to the invention is in the reinforcement of hoses, belts,
ropes and cables including optical cables, rubber goods and composite structures (e.g. sporting goods,
medical supplies, building and acoustic matetials, transport and protective equipment for civil and military

50 applications).

Description of the Preferred Embodiments

The foliowing notations were used:

85 NPP: New Processability Promoter
NPPTY:  NPP treated 1000 denier yarn
Comp.: commercial state of the art of the same denier freated with a standard finish
T™: Twist Multiplier



25 di | ut ed: 80 - 190C " (02 as | ow

as 30 ) 5% by wt. (110-130[err] NPP in water

pref. 120 [err] EP 0 416 486984 ch dri ed 100% 35

(80-120-0 (neat) none "

(c) 3 batch 40 di | ut ed: 80 - 190[err]
T9)=48GTEM| (tuwws per risiér) fhry16W dtex (110-130[err] water

pref.~120[ err] TM = 120 T/m for 1100 dtex batch A further application of the

fibers according to the- invention is in the reinforcenent of hoses, belts,
ropgs and cabl es including optical caples, rubber goods and conposite
structures (e.g. sporting goods, ne uppl i es, building and acoustic
materi al s, transp@erfornancs axf ithe Guyfics i Tdatied iMaterddimilitary 50

appl i cat 'd&&?a B eIy P ts The follown

not atlons re used: d%?%ﬁﬁj% éf)ﬁeer)? %q@abl ‘?f/ ﬁ%ﬁ‘mk fﬂygTY:
NPP t"geat rogduets &t Gompony. commercial state of the art of the
same 'Jeni er treated with a standard finish T™ Tw st I\/UItipIier EP
0 416 48 BT TWM= tiU T (rarns % meter T for— 1870 dtex I M=120—TF m f or
1100 dt ex*gcess OFBbl e 2 Perfor RERI®EF (Bl Surface Teated
Mat eri al Nmmamssm qzz.anaci ty no.eW diae.@y/ den) of process (a) and (b)
prodygts with Conp. 10 Process ( )

Process (b) NPPTY 19.67 (22.1) >%’6f9. §23-8do. 4)° AP ((’igogf NPPLY 54 74
(23.3) NPPTY The nmain concern of experts in the art of treating never-drawn
fibers, i mhé heinporessf expartscn thead ebeafing)nevardraivin fibess, indimgpirésentehsermricess @fist he
fiber afeetengiierstention tofrthatfiberTafier tab deatmentiThe e@o\@aam clpanly jinclicetes; theheone gbihe of

t he™20 treatraenisrieads b strengislogso Canseaupriily it is ispertantisrnote Lféﬂi'? fupricafion of 3 highBfeangtint t o
not e t hiler isieasiplg jprigr &b gnogfing-glrekph ﬁ"%ﬂ“ﬁ@ﬁ ‘E'ﬁ“tft?’B P 198 feaS| ble prior to the
anneal i ng -The rs%‘icﬁ'ﬁlb k“fgrﬁﬁf‘%ﬁ?“ 0

g ?4% ?'v qﬂ S i i B BB | N9
fagerﬁagw?*ﬁag 0T 30 gl s W’ ﬁiew

“speci®fic nodulus is between 8.83 and 2207 cN/ dt ex (10 to 2500 g/den),
preferably between 26.5 and 1060 M (30 to 1200 g/den). 25 Table 3

Co d ph | 00 _ dt Fi b
Conp. ¢ PYSIER PrOPUeiigel pnygicriommesEiASsber (0,016 o sec)

8 %3,, (1100 dtex Fiber)21 35 (128 cni sec) Comp. : NPPTY O0.28
1. FRICTION
Fiber/Fiber (0.016 cm/sec) 0.22 0.21
% (128 cm/sec) 0.28 0.26
Fiber/Metal (0.016 cm/sec) 0.12 0.04
v (128 cm/sec) ' 0.30 0.25
40 (200 m/min) 0.70 0.52
2. Deposit (mg/kg) 10 0.4
3. Fibrillation Index 21 2
« 4. Scourability . 46% 27%

{(residual finish level)

In the above Table 3 the NPP treated aramid fiber NPPTY shows superiority, in terms of friction
50 especially dynamic friction F/M (200 m/min), deposit measured in mg/kg of yarn and fibrillation compared to
the control aramid fiber (Comp.) which is commercially available.

For the antistatic performance a generally good performance starts at -6 kV, consequently the
measured value of -2.5 kV for the NPP treated fiber is excellent in terms of staticity.

The scourability (wash-off property) is also a very important factor since the residual finish level after a

~ 55 washing-step known to the artisan (measured in %) impacts the subsequent finishing operation in the case

of fabrics. The scourability values mentioned in Table 3 were obtained on an industrial scale using fabrics

made of NPP treated yarn and compared to a control yarn which was a commercial product of the same

denier treated with a standard finish.- The ratio between NPP and Comp. treated yarns were confirmed in

10



Fi ber/Metal (0.016 cni sec) 0.12

0.04 (128 cnl sec) : 0. 30 0.25 40

(200 m mn) Eﬁﬂﬂsm@ B1 0.52 2. Deposit
(my/ kg) 10 0.4 3.
Fibrillation Index 21 2

45 4. Scthe labdsatpriy oy yams washed two times with warm soft water at 50 C using 100 mdj giwater for 10 g of

27% (resi®al finish level) In the above Table 3 the NPP treated aranid
fiber NPPTY'=‘ii>‘~1*161/\1%°‘3§l Ve F’?t9’m"1°ﬂ agaayding tythe follpwing raethadpA padkageioh yamy is 4Readed ¢
frigtion tlifPRﬂ" °°' '?? 5 guidaral grddue piigin Y9€ agg o ‘FF?"%H‘RP driven by a .
fibril Pat{Ey P@f& I “Pﬁﬁ rocrh g 8 Ty toqgien (prppevely. The
comer ci ai°f '%{\/gu et 'émwedtaﬁ‘é’ % eI her f or mance a general |y good

per for mange: _%(rpt( at -6 kV, consequently the neasured value of -2.5 kV for
the NPP tre f oer Is excellent in ternms of staticity. The scourability

(wash- of fwhgl OPRthe/ 4 ncﬁo% aﬂbl&% ' & rfr}(:ﬂorﬂﬁgﬁ'ltzlﬁm(fbg tBdr, fﬁ:!e%%ét&l%r oy o ebdmic
finish'l €36pandinh fof fwhéther 2 EHBo GReolfdh Wik Jsbk. o lHofehiId me&a%&é# R-1a2

i npact's tyae pédn m&edmmgtbmessm‘&uadoa@a@fskmnhms}e case of fabrics. The
scour abi | i t Yhe/ddpbehSduB e kir&bivA Gvak Mhedsiild®n 3 WRitre Qb @ 5582 ({Zzwigled WesGétmbriy) lth
scal e usivaghftrbieightof RCHBratéd fiyetFndtérapdrising fydi fibeRBUibEraME6T vsd delem@neaont r ol yarn
whi ch was aTiecHrmtian isdex rasodbtigiinaf ont S S88MTappaatns @weigloWlbse Gevvaby). a st andar d
finish. The ratio between NPP and Conp. treated yarns were confirnmed in 10
EP 0 416 BefligicHbstt he | aboratory on yarns washed two tinmes with warm soft
water at 50[err] using 100 mM of water for 10 g of yarn. Friction

coef f i ci ent Sheealisticiiestemaorfor pereenakiprRgure dVsp Hestk ¥3d enftief Puhreechising I heallhBye
of Yer® séa“f'%‘i"?él?{e@“’t"ﬁ‘?% N’ae'?%ﬂa oni ng devi ce, between a guide roll and

balh rl Cﬂr ampqur V%Heﬂ gxat v qc,
motor. | THE W awasc pols bl i e gt

respect | véW“ ° °es°'& PPP%ient of friction is conmput ed according to the

fornul g is the friction angle and f the friction
coeffi CI en UHa %g?wntﬂo &gtgr fiber to netal or fiber to ceram c dependi ng
on whet her %eﬁ@ét kUG Chaft BE RE&dWith @’ sBU oP bropefiht calG bl to JiAEthERlojesdidd Ldibeity
friction Jymint B-thd SetinfaR@ BL BAllisHS Midlit BCHO oS 1ithe firBEroSdINEIPGEUBSOF BsMblidte
known i n gofiiravi! the ddtBndi@EASshiN BLIGadb® wiDd Ml QBcréifeht BRspUiaRiCaRMatdd to produce a

" St af f snTeslbéiy aboud 30 m/d IGweritighn @he ARSI thésaisniNg)firedl rbduits\niaqdartialp@nattiaithe eécoidre
abr aded frounershatietiecivadad wili i Sikatigindreromit. bii faapelidnDcdidulated 16 prodice arvelosity atiedt 30 m/aed.
15 Thigghéri tani the cirst aound.ndiwr aplievingethee finst sat @f peneiationsrdy&iSals, i propetiiand charge
(2Zwei gl e,shatissbe @iusted iwith theBiaed amnuitdo Viekdtan intramehiadr [dpesemant pievslocityedf lalbait 1%m/s.
personal Fingodl theq entinde in easedydapgeswithae wiverd progrdurg e obEinImy astimathof fa Ve BOF)

st anda®diBalistiokmis Gioeetipelht STANAG 2920. The [err] ballistic linmit velocity
for a naterl al or arnour is defined as that velocity for which the

probabi | i 3/°%q“ab‘e‘net ration of t he chosen projectil es s exactly 0 5 usi ng

t he Up and rreth and cal c E on de ed bel ow
pr v b
and f@o W\bﬁp ﬁ' leP!fé»:fg istin g§ :@rﬂal veF uesafor
pr opeI r e ovd tré\lo}{ eﬁ:?i at%ﬂ ﬁQ«td}‘
-estlrrate |st|c |mt of he arrrour I rst round |re

produces a ﬁgmr,gt,,gs ,ngdge,igaédoggme,tf,b@_ second round shal | be |oaded with a
fixed decr epBly iRfiheDareP 6 highiondely Gibtr MeOFbalify BFcRAMLIT 61 Walligle fHIfIce Wads/oadiengin 30
M s | osenoskdd3ausudili QuintifieBtby dxfractifitethé ivéirs boutl ob i Chatiric lafd] messtiitigt the teRacity-guzbrding ko
penet r at it@nstantidre pesiond kiow lirdihs ira [The toltowingaabisdd stiovdithat thd NRRTYiprogitie? Redesding fo

pr opel | antsignditantibdybrdagetsirepinadheaey fabricabmtrudtipn @ypivally BR0sndd ger laim) the Istréngthrioss fise
first rouedicedBydnlf fodsi B4)rihe tbhllisti€ performanea (Vauk sqpdest proggdumehis alsy mmesevbd by 8% et

pr opel | arthe adige igsicdavelandi S k8% a thesfinistied ipvehimepringf aftsrdial Sabrieieatment)y i el d an

i ncrenfi@nt ol teeesacqidight weight\fabrie (SYPP?"VO? engp pRItcmy the kllistic mrfp'imvgcw plgo ingieaged by
cont i nue %5 #&eardafesicyivelh a given procedure to obtain an estimate of the
[err] BL(P) 35 [Ballistic Limt Protection]. Vso cal cul ati on:

66
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After a nunber of projectiles have been fired the [err] is calculated as
the nmean of the velocities 40 recorded for the fair inpact the fair inpacts
consisting of the three hi ghest grpighghge/giocities for partial penetration
and the three | owest velocities for conplete penetration provided that all
six velocities fall within a bracket of 40 ms. The fabric was nmade of a
1000 denier fiber. Usually in the ag.g%gf hi gh tenacity fiber the weaving
operation of ballistic fabrics |ead s#‘ren th 45 | osses usually '
quantified by extrattieRgthLonyersian and k@f’eﬂaﬁ?iﬁcaﬂﬂrﬁﬁﬁﬁﬁm’ﬁg t he
tenaci t y ratadialiGithde the st asiehbentl ocedurstrdfitfih | nPébheeAtageThe

foll i ng table 4 shows thata:{)he l}[@f pro&uct is |leadjng to a sggnifi cant
advant age since in a heavy f 1 r uctiGi? @W'caﬁ‘?ﬁrg‘ée@ﬁﬁ 6& cnm.
the strength loss is reduced by half (7 vs. 14% . The Ballistic Perfor mance
[err] see test procedure) is also inproved by 8% at thefogm&hee t¥ghrog | evel
and 3,to 8% at the finished level (meaning after final fabric treatment).
S0 In the case of light weight fabric, typically SNBRREE Yersus the
ballistic performance is also increased by 4.5% at thecgwplge fabric |evel.
55. EP O 416 486 Bl Table 4 Strength Conversion and Ballistic Perfornmance
Fabric G-ade Si-f-ah St-eaet

O TToeTT \JLIL:I[g_tII

Per cent adiENY FAPRIPOL the oss Conp. inprovenent in Ballistic Per-

for mance ¥ Dl Ghe art:
NPPTY versus Comp. 16 - HEAVY FABRI C of the state of the art:

avai | abl dFommezciajdly available) 7%

(comrercially
14% 2.

Ballistiq.Pedeliga (Geige fapgic)
(finished fabric)

+
+ 5 -

095 8 il o

¥Pstate of the art 30

1. GeigdGreige fabric)

0 - 2%

14%

(commercial |l y avail abl e)
b 82% 2. Ballistic

Perform (G138 igdrform. . - L

+ 4 . 5% Processa Ity as a reinforcing el enment 40 Knitting

pr ocessadifiinisheth | faR% M) was carried out under the fotlBwrn8%¥conditions:
ELHA C r iy KABRIO G Vaeke ne (Mbdel RRU), test duration 4 hours, machine
speed 670 ,RP itting speed 15 nminmn; knitting construction 3

sti tches/e‘é:rﬁt'ﬂré’s'lnetthae Aé"%nd-Use- Performance of different yarn Type Conp. O

T/m 30 (Commertiially awWwPHabe)cess NPPTY process (c) 0 T/m (a),
T/ m 50 1. Greige _ Flé)r_llé‘atl on 0 _hlﬂ'u none
none none
2. Ballistic Perfornm.
(Greige fabric) + 4 - 5%
: Processability as a reinforcing element
s
40 Knitting processability evaluation was carried out under the following conditions: ELHA Circular Knitting
Machine (Model RRU), test duration 4 hours, machine speed 670 RPM, knitting speed 15 m/min; knitting
construction 3 stitches/cm. ' .
Table 5
45
End-Use-Performance of different yarn Type
Comp. 0 T/m Comp. TM NPPTY process | NPPTY process (c) 0 T/m
(@, o) 0 T'm
% 1 Fibrillation high none. none none
Knit Design not uniform uniform uniform uniform
Deposit build-up deposit | slight deposit no deposit no deposit
Coverage Factor | not uniform iow optimum optimum

55
According to the results given in Table 5, an optimum productivity levels and maximum value in use
could be obtained using NPPTY reinforcing materials vs Comp. The state of the art product is used twisted.
Table 5 clearly shows the advantage related to the possibility of avoiding the twisting operation by using the

12
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Knit Design not uniform uni form uni form

uni f orm Deposi t bui |l d-up deposit slight deposit no deposit

no deposit Coverage Factor not. - gpig MsM8E B1 | ow opti mum
opti mum 55 According to the results given in Table 5, an optinum
productivity |levels and maxi mum value in use could be obtained using NPPTY
r ei nf or ci NRP-treated fiben psa teinfoe@ingyplenibhte state of the art product is used

twi sted. Table 5 clearly shows the advantage related to the possibility of
avoi di ng Hases Ragpranangeg oper ation by using the 12 EP 0 416 486 Bl
NPNreat ed f| ber as re| nforcin eI errent. Hoses Performance 5

trial PfaﬁpP Iy fhoaied P? F‘éﬂi s‘??ﬁ'f'cati?f' t he
For d spec"l’"f‘ t“l“ﬁ gg s{gggl Efﬁp vffjmep i N o m;
most sever es t %gn Q %fc tl% vé%}%r le¥§£n i qSO
test. %Qrg%gmg% mf tal n?ad for t e frve sarrp

000 cy cI §) qi)tg
cont ai n' ng Nﬁ%s&r HabEBoan (rﬁ)le urﬁ&)pr&Ess‘tS):oﬁdﬁ@fﬁtﬁgtnUﬁ tfore] Ni S Shows a
significant superiority of the NPP treated yarn in terms of fatigue 10

resi st ancmiciefty codfsih oRFEdRA Yaiileord ideire®r 0OCessi ng condi tions descri bed

before. Efficiency conversion of NPP treated Yarn in cord structures 15

Conpar ed t oCemparsarts iceingtcialiycdvhimblb @ramidaasetl Eomstaxition ApStd 130% thetter strgngthoefB@ticy

bett er staoevegioh veb fobleingsh by usigNNRR Seated weansfoo bard iconstiuchion. ifA evgp IsiPRude rob adverd!

yar nf or oemg teeostengty of theyeprd thporetically stouldsberaguad tothe stronpgth of eagh yarms, mlt'tlﬁli;eddwﬁ@ngt h

of the coweberpbyams; vhich is gevanibta tage iy @rastipgciioweyeriNRE helps @r?g?fPP"t?ft"'ea@He

muliti plied By 'P‘P?éa‘%bf?ﬁ‘etf‘e giengih oha PWH‘I%?P"F‘?:“’W@MG Ph@reeégem?rﬁ'a' e ¢ ’&6000
Howet/ e®, f‘I‘QPP“‘ﬁ)eﬂ 1 yagnsy ﬂéw'ftﬁs ts poy “’I')aYﬁ‘BF’ QE 52t H This

h - m Ja@aray: l' 1(}0 8
1066720 OprieaEe ':,%f Rt ﬂél”iﬁ%'gf‘% é;'.;e; ol M‘; it
per met ergg ﬁ% Lﬁ%& vvas C areal paral el cord
const r yct'l Oﬂ;zv% bL.”s.%@Joﬁﬂg:fA 8 inbSakon,

IUB

(0.8% Dy g} 5 uéuéHc? €r¥:€rl<)f1h aIQu% ﬂYof ﬂ%br“ strengt a yamWIth
a twi st level of 140 T/ m was h  corresponds to a 13% i ncrease. In

a productgisimst est t he strength of the NPP—treat ed yarn was even 30% hi gher,
conpared to a commerci al yam 25 - This is another result which confirns
t he sugperti OHighly pbessdbie ddbihatit peigdntidb fibiel3eof Sigh eroaules, prdved suiface frictiend poperies,
terms of ef fmpedved sgpuralility, dove eigrasionf depdsiting) ddve filiriliaiibn sridr iengvdy lodgtdrin @ntstdie prop-
Clainms 30 driiesHiagihg & cqafingod 8 dubtidant, & evmisifying qystbry.camiagtistati¢ #gentsandfothier epmponsdial us,
| mproved suddrigedfrony § surfacerfrphtmentagent Gﬁa@sl,eﬁiiew?ﬂwwd cratingreapsists ofy, | ow abr asi on
deposi ting, |@wWOofte F% by weight af aldpw visoepityostew!l lubrirgeteonsiting pfen geterecqmpeyed obr t i es
havi ng®a coat i Mgabelcehol eamreperh whictis @ anehery PHRANS Pk ReATdaryy salvpipd (mepphydric
agent, and ot hé@ °*l?b?fﬂlﬂ@ﬂ?’§f°"ﬂ\é'?l ved froma surface treatment agent
characterized in that said coating consists of (a) 30 to 70% by wei ght of a

| ow vi scosity esteroil lubricant, cong sting of ester, conposed of 35
1) ah 2l cohol component which is a bgnched pri %bry or secondary

saturated monohydric al cSfta=fHaks A B (SH2)mvPRrei n R1
represents Cl-Cl16-al kyl, 45 - R2 represents H, Cl-Cl6-alkyl, h =
0-5 k =0o0r | | ghetrd m= 0-16 50 and wherein the total nunber

of carbon atons i® reRbsais EPCieHgl,
45 R? represents H, C1-Cq¢-alkyl,
h =05
k=0or1
I = 0-4
m = 0-16
50 and wherein the total number of carbon atoms is below 25,
and,
ii) a carboxylic acid component which is an unsaturated fatty acid of the general formula

R3-COOH
56
wherein
R3 represents Cy-C1g-alkatrienyl, phenyl, naphthyl, 2-phenyl-ethenyl,
or which is an unsaturated dicarboxylic acid of the general formula

13



1) 'a carboxylic acid conmponent which is an unsaturated fatty acid of the
general fornula R3-COOH 55 wherein R3 represents [err]katrienyl, phenyl,
napht hyl , 2-phenyl -ethenyl, or which is an unsaturated dicarboxylic acid of
the general fornula 13 * C LEPNI416386MHP-t r eat ed fm ci ng
el ement. Hoses Performance 5 Fatigue trials on ho mllmnmmlrnﬂll
speci al l@é NPP t 1 eated }/arn were carried out to the Ford spectfifcatsi on with
pr essur &EPEpatgd Aperagpreinforcing elemept- according to the nost severe trapezoid

wavef or With standard twi sted yam (Conp. TM, 50 000 cycles to failure is
gener al Ey—él;?g?r—'ﬁ%ef—and sufficient to pass the test. A result of 75 000

cycl &5 hase RaRNifPbPhdIG mald of B Ju YiBe S8R .w;tcaénga 04 tJ\EE’ F%%ﬁé‘c@gau@ﬁ) ’
(b) or (vﬁ:) prebsrds GFh- ¥§B£+ 0. L§cc§ tﬁeﬁrb&@ oletRaPdzofa W Ity o

treated yaﬁlﬂﬁstéd&aﬁ%&ﬁd m 000 ySibsSto INGB -is nLraI e@ﬁﬂ@smﬁl@ﬁﬂ t,;rade
under ppeEesStedida feaiitf7b eﬁusc B&ﬁéslbb&dodmfee 6 thetHivé sdripfa SSRGS Fopradash), N

t r eat ed pYaF {t) itrBatédydinsS trhisl Ghdwk RSsightficant sudeRdBASIGRe NPP G0ddEYaeisan teymauratgad | e
ar amiel kasmaceconstruction up to 30% better strength efficiency conversion

was obt ai néicholsg hawa bsgn INEE® nti@ icedssing Boriddionstesdibetietke. uct i on. If a cord Is
made of several yarns, the strength of the cord theoretically should be
equal téﬁﬁhﬂ&%ﬁgﬂﬁﬂﬂ.ﬁﬁﬁj&ﬂﬁﬂﬁﬂtﬂﬁl ed by the nunber of yarns,
which is never the case in practice. However, NPP heI s to overcone this
pr obl’g@m I(FP"W'PQM)F%WO?’ a"@'ég!"a?'ﬁé'ag‘igr*ﬁﬁmz ch’;Gr‘f;cﬂP" °é| be@ﬂ'n%’?’i‘%?’f’%?ﬁ’cﬁade

of thre§°'l’,’ tai :g
ol R 5 f@%@ et { 5
Thi's wal it fasﬁheoéue% eﬁ&’ ik i Rl ex
yar n%tf Wﬁlhrﬁght%}ra ?r@ qa ist i&i

cﬁ“pgr% t§ pﬁ'gﬂi Ebr@ onStrué nrl'né% @e 1%0'5&!6 ﬁ%@lwhﬁ 92 N
Wm ch cws"/aspwa gkt fibish Bveh 'flﬁ&l&%ﬁtﬁiﬁ&d dtrength BaQ@mGlith @ wibtSevbl Jf D ﬁ&, rwaagézm of
t he NPPwhibieadrRebondd B aWaS M6dde JUBH tesCREBIRINGH of e NPPUSEB] Fdrtlvasyadbdl. 25
This | samafgh@rcoﬁ@&aabmhﬁ{am@py&ﬂ rms the superiority of the NPP treated
fibers accmisds agthboreduitavhich ¢arifitrhsiife superiofity It the NPE frbated ibBG \acedingas tie @iverliibn t he
pot ent i &ltersis ptefididncyéontdngor of e rpotefiiabstraBgtiBar te. fibkl. ghl y pr ocessabl e aromati c
pol yam de fibers of high nodulus, inproved surface frictional properties,
| nprove@aledur ability, | ow abrasion depositing,” low fibrillation and
I mpr oved Ignr%ger mantistatic prop- erties having a coating of a l|ubricant,

V9

an el & fHjatiPrecessable aromptie, pelyasnider fters of Sigh modvies. isprrevpd mwmﬁ progertiesy el
froma sur'F‘a’Béedt ?°€‘§P‘?ﬁ‘l§‘ht'°"b 8;?:"(%1%5%!! W fRijation, a?%‘ﬂtp'%%gplﬂ“% p% ,‘,%ﬁfﬁ“ Psts
of (a) 30 ’ f(‘!@fﬁ )
consi stin ‘fed %[E’%? sc% "%??:Eg "é‘on '.§n°;’ an%sb Oloon(l:%s pent
which is a %% Pl i;.cﬁs TREs, Sand 3 GRS ol %‘8@)&8& of
t he general gen mula

| =0-4 m= 0 and whereln t'he total nurrber of car bon

_atoms |s bel ow 25 and ii) a carboxylic acid conponent which is an
unsaturated fatty acid of the generglfornula [eg2] 55 wherein R3

“repraegents [er] -al katr icq_@d (Cﬁ)zr)%r],ydéﬁ)r}(ap(&}pﬁ/i i_é’a_pr@ﬁi/“ngbﬂenyl ,

wherein
R! represents G;-Cig-alkyl,
45 R? represents H, C;-Cis-alkyl,
h =05
k=0Qort
i =04
m = 0-16
50 and wherein the total number of carbon atoms is below 25,
and,
i) a carboxylic acid component which is an unsaturated fatty acid of the general formula

R3*-COOH
85
wherein
R? represents Cs-Cig-alkatrienyl, phenyl, naphthyl, 2-phenyl-ethenyl,
or which is an unsaturated dicarboxylic acid of the general formula
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or- which is an unsaturated di carboxylic acid of the g
EP O 416 486 B1L * C L M S * [err] wherein n = or and
said ester has a solidification gwpais ade B! ow +5 C Imnumuﬁﬂmn

[err]. kinematic viscosity of below 70 mR/sec, preferabl ec
(at 20[err] and an iodine val ue between 30 and 140, preferably b&t wéen® 30

and 80, b) 20 to 50% by wei ght of an enul sifying system which consi sts of
unsatur at ed eHAE&PHA@B-€@PHyY aci ds and/or unsaturated ethoxylated fatty

al-cohol s and/ or ethoxyl ated al kyl am nes of the general 10 formul a
[erx} wherein 1'3'“9’9'"""10' R4 represents [err]-al ken phenyl napht hyl ,
or C8& or Co-¥ 3(5 'E cielow *+5 p‘?%/'ab' )y below” ¢ gP glicont s

ethyl ene oxi d é%%?%ﬁg o) 8% 2019 end a“ "2""{%"“&'8 and

gfelp
il dE
RN E 'ﬁ‘lu it &%Qura Sl !
al kal | sal t Soal LT Ll RS e 5,5 the cBlors- 2 10
2% by,, wei ghtg,.Q a Ccorrosi on | n 'a t| ves an
vvhere%y the am)unt of said coatl ng on said fi ber S betvveen 0.05 and 2. 0%
by wei ght. e x3eofwbgis according to Claim1l, characterized in that said

al cohol corrponent (|3e of (a) is 2-nethyl, 1- propanol, 2-butanol,

2- pentanol, 2-wmtbdiyl - 1- but anol ; 3-net hyl - 1- but anol , 3-net hyl - 2- but anol ,

2, 2- 16 met hyI - A% rpiraqoats O -CaoalHamy pyibnyll ngpdthliact @k or £y-ak§iphehyl,1- pent anol ,

4- et hyl - 2- penX epebgnts2CR@1 tNHA ot -0-,3- hER reptesants! ethyBrapodda moils,

2- et hyl - 1- hexaf@teproSent-prdpylencoxide tnitsexanol , 5- nonanol

2, 6-di net hyl - 4¢ Aeleddeid i so- hex- 30 adecyl - al cohol or-iso-tridecyl

al cohol . 3. Fi®&r&ted®cording to Clains 1 and 2, characterized in that said
carbé&yl ic &b? & BSnponeisht of an 7“"8?"°(a§7"t'|%"#%'Eﬂ?!laﬁ‘?'bsaﬁ%%c* W‘F\gﬁﬂp@ﬁtﬁ %ci d,
pal nitol eic ? %’da'kyb 'B?RE‘a'ﬁﬁl d I i nol %} c acg linolenic acid, fumaric acid,
mal ei ¢ aci dd & HabtgEt ar boxyl ic acid or benzol c acid. 35

2 ers s L P T Bl Pt Dok Wl O
e

enul gj fyi ng sys m conpri ses oc "?Imsa'%eno et oxy EO

and/ Or BOTRleRNERGhiRS 'fboé%h»a en%arﬁ srivet! MOthdt Sailf Q) ol%'i‘gérﬁﬁon&ﬁ R\P&ydaﬁis%étﬁwrﬁ' eic
aci d, nyrigiaidel e-viaid 2 rﬁétﬁyl-?-%bt ol, gﬁiigﬂh 1fbuiéﬁd| G-niethiyf-3-butdnbil de
ricinol ei Qinﬁéiﬂydi-pﬂaﬁﬁi bES y|-1qJeﬁth.¢on Ahehyt-Rpehy StnyfFralpershal, @peritabl, 8ep-

al cohol  etikHaK lodtardl, (23t} P1-RERErRE 35Gmetr i -Rexarfol, bas&n@m.ﬂwg—mep@oms&aexl to
4, char actsasdyk@sbhidr sbfitlodyiicobdr I 0Si.on-i nhi bitor i's a di et hanol anine salt

of C4-to Cl 2-al kyl phosphate nono- or diester, or an amne salt of a fatty
aci d or 3bditeci wcadingito @Gaimé-it [aed 8, cherederitechig thab s« carbvmylit atid compoodrdiot @) is zed
in that t Heragix adidh anyristolelt @eid.craimitoleip rapid.colele ecid |lingle aid, digolenic acidg bamadc aaidi/ or
UV absor benalsicanit emnamiccaidmaphtiaptien agrooxpic adisardansels agitd/ or f ungi ci des and/ or
bact & i oci des and/ or biocides. 7. Fibers according to Clainms 1 to 6,

char act &r iFRee sgordipgto Slims Sip ?a@‘é’%‘?’@&‘i ifethet 2 e‘?"l’!”' ipgs pystom epmpnEps1astyls 0oy b

wei ght, pr f’@P&Y’B’F%"QSESs f%"‘gﬁ’/%a T'?%i § V'a ntc(s T8, MP99E % S pre’f‘,:::m
prefer abI th
pr et ér abl \P '%'c ‘icg ;%9' gaﬂ?’wé?"mﬁ'é 0 °b°%§’ ’F P § 5\7‘;?3 ht, preferably 0.3 to
0. 5% by i Wee R acQraifdl b Gl PRY 4, %H ofizddf kel HE r&?t?, -m@ggof 15 AGH a%aﬁr%%déaﬁg to
]9“?; L Y “akﬁsﬁo«gsﬂaze nb-br ldgtbr, &%3h Amind 51t & hzoRR 36
6. Fibers according to Claims 1 to 5, characterized in that the optional additives comprise crosslinking
45 agents and/or UV absorbers and/or pigments and/or antioxidants and/or fungicides and/or bacteriocides
and/or biocides. '

7. Fibers according to Claims 1 to 6, characterized in that said surface treatment agent consists of 50 to

60% by weight, preferably 55 to 80% by weight of (a), 25 to 40% by weight, preferably 29 to 35% by

§0 weight of (b), 5 to 10% by weight, preferably 5 to 7% by weight of (c), 0.3 to 1% by weight, preferably
0.3 to 0.5% by weight of (d) and optionally additives (e).

8. Fibers according to Claims 1 to 7 charactenzed in that said surface freatment agent is further
characterized by
5 - a viscosity of lower than 120 mm?2/sec, preferably below 85 mm?/sec (at 20°C),
- a weight-loss of lower than 25%, preferably below 15% after 2 h at 200°C,
- a surface tension of a 1% emulsion of lower than 35 mN/m, preferably below 32 mN/m at 20°C.
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character| zed by 65 - a viscosity of |lower than 120 nmmR/ sec,
preferably bel ow 85 nm2/sec (at 20-C), - a weight-I|oss ouu!"m

preferably bel ow 15% after 2 h at eP@41e@ssB1a surface te m' mflnﬂl
emul si on of lower than 35 nNm preferably bel ow 32 nV m at 20 tC. w14s

C L M S * 9. Fibers according to Clains 1 to 8, characterized in that
sai d coat$9 ngibprs agorsiingrie Claimsainto Bneharectedred M hatisgid oatng Isypregent an, ampont ofP.Bdg
accordi ng t &0% hyivweight to 9, characterl zed by a specific breaking strength

of 2.65 tﬁ%/ g{%gﬁacl\l/@%t%o '5 3é’ﬁ ract 35$ /den a sp ECtIfIC rmdul us Ofdtg()83
to 2207 ¢ Wf‘ Yo by
weight? a f % t ? ﬁcgg@égoé‘?‘%ﬁ 9 fT BG“ éﬁ'@%" Pfam d
yar nl OL IOd pr erag:1$ below, e@) in, m bouncE |0|

metal boun ex wd gfsﬁﬁ [ fe@ml O %crﬁ oa Q)f

than 0. 10, : i ever d&sxfu@a .fﬁi

t o abrgsi onmgf Q%{}el Wa ing. 0 yarn residual ‘fini sh Ie e

| ower than 25A)by wel ght of Tthe 10 - initial fInISh | evel after washing.

11. Fi berfl, a®6rdbsbofihg t® Clalm@i 118 14, ch&lacldizodGh tabthd RbbaBRFIunits ofl thdrorhdlie pbigdaed | NY
uni ts of theavetergehdral igpaliy ani de have the general formula [err] wherein Al
and A2 are the sane or different and represent substituted or unsubstituted
ar omat isC  an@NBA: -piBtotascCME | ¢ and/ or heteroaromatic rings. 20 12. Fibers
according to Caim1l, characterized in that AL and A2 are independently
from each owhesein ebndofecaeb the samelor differart apd represent] substitiitasioy besubstituted 2comiaticantiene,
4, 4' - bi phengpoarpmatioarglonpgidredrgmatingngs.1 5- napht hyl ene, 1, 4- napht hyl ene,

phenaxyphen I-4 4" - d| Iene phenoxyphen I-3 4 dI Iene 2, yrldylene and
2, 6xquitnoy Fiere a EP‘"\ﬁh 'Pa s Ipth °’B‘H dfoRy lene %‘g’

subst i t uent §“%°

i érv'ews
hd h l s d |
[err]-al kOX nd 2 é’iq p a?;grﬁ; ‘% ﬁh t|t?,|tgi, yg oygggrn yh1ore subst:?5 ts c?r:pnsu?@
and sul fony ﬁ he fbn firo, @? :iél car- |
S lfO axh%‘rrat e pgq\’&g e | S a COpO yam y"q r

car bonyl hyd
preferably at ?east 80% by nole of the total Al and A2 are 1, 4 phenyl ene

characteriz

and phenoxy pB&SMécoring to CRf 11, chaflichi8 & ki thd arbatic Pblydimide 18 Alcoftfyamida st witieh ed
and the conpefiabyfat RWAQTE0N%Y B RBN of hedottll M| B e 1.0YhdnPlorOsfPherbRphonyllals-

Fi ber sspac cotigieseOwtiod nidyakr May hottbe slkdtitutled) akdifié edntend phéhokypBényliduadifieds)ianoss
fibers consuast bpiolpol y-m  phenyl ene-i sopht hal am de. 35 15. Fi bers accordi ng
to Clainms 1 to 13, characterized in that the polyam de fibers consist of
pol y- p- e Ffibéremecotdingelp IEidims dnto d8. ctb@etelzet dr thatithe poliamide filbsr<Cleensintsof lpolyem-15,
char act er i zefwnylenetisephithaiamiide- pol yani de fibers contain optionally units 40
whi ch #re derived from3- or 4-am nobenzoic acid. 17. Fibers according to
C ai ms 1 Bofibess aggoedingcioriaingd ontdy Karacterized g dhah thenpphiamide fibgre coprist o BIREP ¢

poI yam de hBRPéY'?'}’?éer@f@Wé'P'a'ldefor nula [err] in which X represents 0, S, 802,

or Iﬁyf Ler g‘ngf"%%i ‘% atg%ge r'}‘%j ?_‘gr%\j[ bé“ ﬁ%&:ﬁ?l 2 ﬁé sa pglyé'ﬁ'g,% l'lfeésncé’"g'ﬂcnﬁ;% dfy @™

1, 4- henyl ene and oné hydrogen atom nay be substituted

wi th hal QFERP&E géc%m& o él]:lm§|1 liy lIO cﬂ@acﬁﬂédd% thatrme Jeg@a S BTQI% atorRdk p eel
conpri si NG fidvd Gl ekt Rl t odains 1to 17. 5 Process for 't
production of highly processabl e aromatic pol yam de f| bers having a coatl ng
of a s#grf acent-AsUARRNH-COIRK-AGXPhI Si Ng the steps of applying a surface
treatment agent to said fiber and

in which X represents 0, S, S0z, NR, Nz, CRz, CO

"R represents H, C1-Cs-alkyl
and Ar; and Arz which may be same or different are selected from 1,2-phenylene, 1,3-phenylene and
50 1,4-phenylene and in which at least one hydrogen atom may be substituted with halogen and/or C-C4~
alkyl.

18. Bullet and fragment resistant apparel comprising fibers according to Claims 1 to 17.
56 19. Process for the production of highly processable aromatic polyamide fibers having a coating of a
surface treatment agent comprising the steps of applying a surface treatment agent to said fiber and

subjecting said fiber to a heat-treatment characterized in that the surface treatment agent which
consists of
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1

subjecting said fiber to a heat-treatnent characterized in that the surface
treat ment agent which consists of 15 (a) 30 to 70% bﬂmmmm“ u
viscosity esteroil lubricant, cEmoaiesssef an ester, c uml "r

al cohol conponent which is branched, primary or secondary, Sat'urdted *
nonohydric al cohol of the general fornula [err] 10 wherein -
[err] and Wi B forvObenky weightaf arlqwissesity psterell iusiaant consistingpf pre¢stayy composathef ii) a
car boxyl i ¢ ac) @ eleehgbesemenephwhiqh is brasphed, Remary; palseendary selyraipd imenelydicgicopd ner al
forrfiul a 20  of the generpidormieyy wherein R3 represents [err] -al kenyl,

[er\k] al kadi enyl, [err]-al katrienyl, phenyl, naphthyl, 2- phenylethenyl, or
whi ct? is an unsaturated di carboxyli giacid of th ;general formula 25 [err]
wherein n = 1 or 2 and sajd ester has_a SO|IdIfI n p0|nt of bel ow +5 C,
preferably bel ow [err] SHIHEHne (&) k- (CH 1"\3‘%’ AmfH pel ow 70

m?/ sec, preferably bel ow 50 nm2/sec (at 20[err] and an |od| ne val ue

bet wggn 30 and 140.,preferably between 30 and 80, b) 20 to 50% by wei ght of
an enul si fying s sdofidd mc@sﬁﬂﬂm sts of unsaturated ethoxylated fatty acids
and/ or unsat ur atpﬁ%p@‘sg}@(m@kﬁga"tyatty al cohol s and/ or et hoxyl at ed

al kyl am nes of tyheggeneral fornmula 35 [err] wherein R4 represents
Cs-[err]-al kenylk,= plenyl , naphthyl, or C8- or C9-al kyl phenyl, 40

X repsesents -CO@0-4-NH or -0, EO represents ethyl ene oxi de units, PO
represents propyhereiéoxi de units, P = 2to 15 and q = 0 to 10, 46 c) 5
to 15% by wei ghtandb¥hesain the totab tumtbecof ggrbont atomsdnisala 5ngpdof al kal i sal ts of
[err]-al kyl sillsfcamenyiicsacisico@pongitavhigh keyan upsatyeiriddatiy scid df theggperalforaby  wei ght
of a,corrosion-inhibitor and e) optionally additives is applied neat or in
a contentratiBhCYHas | ow as 5% by weight in water on a never-dried and
never - 50 dr vvn f| ber and dri ed at a terrperature bet ween 150 and

190[err] and op & a he ) pce ment
aseh | Same P ot abe S o SRR i Shet . MGG 0
Procgss accor%" n d'al ar act eT 1 2 e SUrtace treatment
agent consi st go8é. c'-}_p_é 6084 by wei ght, pref erabl y 55 to 60% by wei ght of
(a), 25 to 40% y weig T preferably 29 to 35% by wei ght 55 of (b), 5
to 10% by wei ghtwhergﬁe,neliabéy 5to 7% by weight of (c), 0.3 to 1% by wei ght,
preferably 0. ghdt QidOsst¥onaY aVRiidiiehtioR footes, bend +8PE, &tarhbly baweliok CVE findrRgic 16
EP 03416 486 Wscosity of below 70 mm¥sec, preferhlly bdlow 50 mm2sec (at 20°C) and an iodine value
between 30 and 140, preferably between 30 and 80,

b) 20 to 50% by weight of an emuisifying system which consists of unsaturated ethoxylated fatty

acids and/or unsaturated ethoxylated fatty alcohols and/or ethoxylated alkylamines of the general

formula

35
R*-X-(EO)o(PO)q-H

: wherein
\\/ R* represents Cs-Czo-alkenyl, phenyl, naphthyl, or Cs- or Cs-alkylphenyl,
40 X represents ~-COO-, -NH- ot -O-,

EO ropresents ethylens oxide units,
PO represents propylene oxide umts
P =2t 15 and
gq = 0to 10,
45 ¢) 5 to 15% by weight of an antistatic agent, consisting of alkali salts of Cs-C12-alkyl sulfonates or
C+-C12-alkyl phosphates,
d) 0.2 to 2% by weight of a corrosion-inhibitor and
e) optionally additives
is applied neat or in a concentration of as low as 5% by weight in water on a never-dried and never-
. 50 drawn fiber and dried at a femperature between 150 and 190°C and optionally repeating the
application of the surface treatment agent in same or different concentrations and optionally the drying.

20. Procsss according to Claim 19, characterized in that the surface treatment agent consists of 50 to 60%

by weight, preferably 55 to 60% by weight of (a), 25 to 40% by weight, preferably 29 to 35% by weight

55 of (b), 5 to 10% by weight, preferably 5 to 7% by weight of (c), 0.3 to 1% by weight, preferably 0.3 to
0.5% by weight of (d), and optionally additives (o).
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21. Process according to Cains 19 and 20, characterized in that—the
concentration of the surface treatnent agent in water is ht 22.
Process according to C ains 19 t oER®D 418mBEBIt eri zed in th lllm lH"tp

is carried out at about 5 + 170 C. 23. Process for the

hi ghly processabl e aromatic pol yanide fibers according to Claim19 In V\:hl ch
t he sur f s&le Process eererding deyElaims |19 aady20, charpcipdzed indhat thg concenmtiancof the syiaes imatrienber
i n neat forﬁﬂent_L'OwatEWS?’ Seweights or t he production of highly processable
argﬁatlc yam de fibers according to Claim19, in which the surface

treéat rrent g RTSS 369 P TS 1A hd éPa’?fFef'?H in, gt the \ABHINgHeR i Carpieshet ek about

pol yarrfde f elc diluted |n a concentration of as | ow as 5% by wei ght in
wat er . Lefun

hohem I\/b w;,°§°ss "E'%l%r f‘;“ 5@%’0":@958&% @% o %y Tinn z?dto Gee Tt

verbesserter

Fi briljenii b@e&g M1reN @Ju%ﬁ%?ﬁl REssbloStrdniti ahf?da%srkfaéé Q&%B %een,mt
el nem Coer ngciaihé sﬁkd&%%@n@ﬁttaﬁgﬂ : hophiéd B%&mﬁ& SRR errarc gﬁ&ﬁ&c ?Eﬁ

antistati schisn ditdd iRl chientRiARK & NoW B 1520 BE RbigHE in whtsr. Von el nem Coer
chenbehandl ungsmttel abgeleitet ist, das besteht aus (a) 30 bis 70 Gew

ei nes ni cekdnganépribisen Ester6l -G eitmttel s, bestehend aus ei nem Ester, der

aus (i einer Al kohol-Konponente, die ein ver zwei gter, prim-rer oder

sekundar ex §emdistiegtienhlesiungseRolyamiddresernAnit dioizim  Medul, aletbgesemtannReibuRgaeigerisciafienR

R2 CH3- ( CHE9riobexighii verbeiagrer WagiHbarkeftHedriged ABBRIALcheidung, daringer Kibriliehbildung\bidy |

beze| chnet veressertpn antistatischensLangzeii-Figensohaftenynib einerg {lberzug aus einem Gigjtmittel, elnem b s
Ka/ gmdgagpndgn System, einery) apfi tisghenrﬂlittel und-angﬂpns l}_qgnpom&nvﬁyf Vo sifew Oberﬂé-

Ges htZanl  Eeposgesiuagraytist soasisitsist das he 25 bet

(i) el ner cé%fz?n@@ 7 @‘%ﬁﬁ&ﬁ% et gh%*é";“@h P%PB"'\@&"? P &5t o

glhlegslmal ag_ght h efﬁ ente ftege'm vermﬂlﬂtg pnn|3a3 or Odg‘rl sr?gmgﬁn a%t{ | er%)(\wém-

Di car bgnsaure er a erre nen Eorrrln HOOC- (CH CH)n COH 50 I st |n der n
= 1 oder 2, aufgebaut I st, wobei der Ester einen Erstarrungspunkt unt er hal b
von + 5 *C vor zugswei se unt er hal bg¥on 0 C, ekﬁe ki nemati sche Viskositft
(bei 20 C© von weniger als 70 m? vorzugswei se von weni ger als 50
mR/s, und el ne | od- Zapis Z\chcpen(gﬁ)unqcﬁ@ LZ(@QSWEI_@Q[ zwi sghen 30 und
80, 550 auf wei st , (5) 202bls 50 él nes endl 8% erenden Syst ens,
best ehend aus ungesattlgten et hoxyl | erten Fettsduren und/ oder ungesattigten
et hoxyl i erten federal kohol en und/ oder ethoxylierten Al kyl am nen der

~al I genei nen For mBl 1@1-Cie-Alkyl bezeichnet,
R2  H, Ci-Cis-Alkyl bezeichnet,

35 h = 0 bis 5,
k = 0 oder 1,
4 = 0 bis 4,
: m = 0 bis 16,
g und worin die Gesamtzahl der Kohlenstoff-Atome weniger als 25 betriigt,
40 und

(ii) einer Garbonsiure-Komponents, dio eine ungesittigte Fettsdure der aligemeinen Formel
R3-COOH

45 in der
Re Cs-C1s-Alkatrienyl, Phenyl, Naphthyl, 2-Phenylethenyl bezeichnet,
oder eine ungesiittigte Dicarbons#iure der allgemeinen Formel

HOOC-(CH = CH),-COOH
50
ist, in der n = 1 oder 2,
aufgebaut ist, wobei der Ester einen Erstarrungspunkt unterhalb von +5 °C, vorzugsweise unterha|b
von 0 °C, eine kinematische Viskositdt (bei 20 *C) von weniger als 70 mm?/s, vorzugsweise von
weniger als 50 mm?/s, und eine lod-Zahl zwischen 30 und 140, vorzugsweise zwischen 30 und 80,
§5 aufweist,
(b) 20 bis 50 Gew.-% eines emuigierenden Systems, bestehend aus
ungeséttigten ethoxylierten Fettsduren und/oder ungesittigten ethoxylierten Fettalkoholen und/oder
ethoxylierten Alkylaminen der aligemeinen Formel
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EP 0 416 486 B R4 X-(EQ p(POgH in der 5 R4 Cr- C20- Al kenyl ,
Phenyl , Napht hyl oder Cs- oder Ce-Al kyl phenyl bezeich

odor -0- bezeichnet, EO ei ne HEt dyie489BT- Ei nheit beze ne
Pr opyl enoxi d- Ei nheit bezeichnet, ' p = 2 bis 15 und-1 “ﬁm Uﬁmml[w 0
bis 10, (c) 5 bis 15 Gew.-% eines antistati schen Mttel

Al kal.i - Sal zen von C4-Cl 2- Al kyl sul fo- naten oder C4-01 2- Al kyl phosphat en,

(d) 0,2 bisRXXER®WH nes Korrosionsinhibitors, (e) gegebenenfalls
Addi tiven, 15 und wobei die I\/Enge des Ooerzugs auf der Faser 0,05 bis

2, 0~CGew. - % Fagt 2. Fasern n S c dur c ekennzei chnet, daB
di e Al kohol 6% °éA' ' N _bz\%’ R’%fﬁi/l“fc"‘ 'B%’Hg‘lb, zefﬁ'l‘:fl&t anol :
2- Pent anol (l)\/btﬁ s R?iglerl 1- but anol, 3- Met hyl - 2-but anol,

2, 2- Di ne- thy& thc %‘x'?g 'ttﬁige ~pentanol , 4- Met hyl - 1- pent anol
4- Met hyl - 2- pen ?an 1 gyt anol pt "anol , 20 2- Cct anol
2-EtQyl - -hex§nol =

net hyl - 1- hexanol , 5 Nonanol ,

2, 6- Di met hylg btaeusfe%mo%,emb& BHRBRERA WittolsAhds PR 08 RikailsaRé voRl 56 A &L i st.
3 Fasern nggéh mf@gmkwﬁm,s},a{bnun 2, dadurch gekennzei chnet, da

Car bonsaur e df0apRRGHWe%(difes Kuwanonﬁsm)ubh@urol ei nsaure, Mristolei nsaure,

Pal m t ol ei ngqyégabenahfaia Mdditivefadol ei nsaure, Erucasaure, Rici- 25

nol eirmsaumneqd witsl djs Mange,deé Divardugaauf der Faleo h,ehisl a0 Gew.Paretrsgtiur e, Mal ei nsdur e,
Zi nt saur e, Naphthalincar- bonsaure oder Benzoesaure ist. 4. Fasern nach den
Anspr Uchefaserrhirash Anspeligh] i debureedekermzeidhadtida disdikhatKemponeritey(levoe fall &Myl ie m
Cetyl phen@@@%%gﬁ%ﬂ@ iBe"EO'n%MetE!by -bytaept cdethyikdriytaneh Sridatht-2reystappla £.&- D 15
nok_EO) uif}-bavepangh Fathylgcpentanol, JhMeiy-spanianelot-Meth dipprianoh g Pptang), 2Hartangh e
Pal 7t ol el2rRofa0P!c2- Bty ddprans]<3 4 Pimethylihexpat, -Hongaal 2 6rgimetfyyl-4ihpptangl, [sphexadecy-
vorzugsmeﬂ%‘??h%g %EﬂV'gec('ﬁ'f“Em@sbl s 15 mol Et hyl enoxi d), und/oder Ethoxyl ate

\éog Talhga sern nac nH g‘f adurch ekenEf'za‘esl 3& aﬁ%ued@arboggslgr or%ggn%nt% (it I's 4,
adurc g%&? %s to ﬁ %6! ure 'éac?&lé:hs e Erucas‘gﬁure, ic:-

Di et Q@nm Biki éure h Ie T lmlgﬂf'g Na :

oder ei n ABkHAar %&Bﬁﬁzﬂé‘sfau tsaure o enzoesaure Ist.

Fasem nach den AnsprUchen 1 bis 5, dadurch gekennzei chnet , daB die

wahl viei &eFaddfitlinkdnV@onVARsREenZLIBESH] dddlch LBREhAGRAnel a8 TeRHulgRRHER 6dtém

und/ oder BcfipashoRththythieo@at N EODXid@asri MuAGiFehdiathoxael (59150l ED) und/odetiBBexzi de

und/ eder BidtecLairalbidssiute BiixthisinsRire) Aalthdtolsindiams Gadoleinsiuken Earasiura ®HerdRitinolein-

Ans pr Cc he siue, ybrgugdweistallsiuehimi SkotamSaed Ethpletoxidkl avisVadlersEthoxylate von Talgalkohol (3-10

Ober f | achewbhE@amiBingsm ttel aus 50 bis 60 Gew. -% vorzugswei se aus 55 bi s

60 Gew.-% (a), 45 25 bis 40 Gew. -% vorzugswei se aus 29 bis 35 Gew. -

(b), 5 bi faspn arshy, depy, ARsgilshiegshvdiss® dndyely gekempagictnpd, daB )der dforosjopsinhibiteragin - %
vor z #fysweibigthaplaminBaiz gines €y, bisof12AlyIPhosRhaRNORX RS 1ieatefs oIReln AmieSaiz qiner

best eht . geﬂs&“’ep%é’ﬂﬁff?ﬁﬁss&@ds%nspr~chen 1 bis 7, dadurch gekennzel chnet

daBc da ('_berf n ehandl un te |ter dqtr r?! Eﬁ's
© nsp urc d| ve o

weku_,ger al X TZ o or I?bsor |onsmléag ? /o%er nt|ox| & lons g g.'de? ), -
el nep, CewedlialShIbiel sl ggaﬂ,ae e von weni ger al s 15
% nach 2 8 é - el ne erfI achenspannung ehner 1- proz.
Enul si op ‘#Qé%rd’\f‘a@ﬁ g&ma&racuﬁm Y 6 THadieh GEkSRUEENE, ¥BUay\BPiriiRFenBbtandiAgdiian  bei
20 * C gelgyinzei chnet 1st. 18

50 bis 60 Gew.-%, vorzugsweise aus 55 bis 60 Gew.-%, (a),

45 25 bis 40 Gew.-%, vorzugsweise aus 29 bis 35 Gew.-%, (b),

5 bis 10 Gew.-%, vorzugswsise 5 bis 7 Gew.-%, (c),

0,3 bis 1 Gew.-%, vorzugsweise 0,3 bis 0,5 Gew.-%, (d)

und gegebenenfalls Additiven ()

besteht.

8. - Fasern nach den Ansprlchen 1 bis 7, dadurch gekennzeichnet, daB das Oberflichenbshandiungsmittel
weiter durch
~ eine Viskositdt von weniger als 120 mm?/s, vorzugsweise von weniger als 85 mm?2/s (bei 20 *C),
- einen Gewichtsverlust von weniger als 25 %, vorzugsweise von weniger als 15 % nach 2 h bei
55 200 G,
' - eine Oberflichenspannung einer 1-proz. Emuision von weniger als 35 mN/m, vorzugsweise von
weniger als 32 mN/m, bei 20 °C
gekennzeichnet ist.
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C L @| { 9. Fasern nach den AnsprUchen 1 bis 8, dadurchm

daB der (Oberzug in einer Menge von 0,2 bis 1,0 Gew. -% vorl |Im n

nach den AnsprUchen 1 bis 9, gekeegpadiglageBidurch 5 uﬂm ,ﬁ@ﬂi&‘"l

Rei festigkeit von 2,65 bis 33,5 cNdtex (3 bis 38 g/den), ei “neh spez

Modul von 8,83 bis 2207 cN dtex (10 bis 2500 g/den), eine Menge des _

Ober f | dc%nﬁ@ﬁ@ﬁ&?h#ﬂj‘s’fﬁ%ﬁ‘éﬁ%‘ bﬁé@g@whw@kenme@hmmﬁadﬂébem eingioerge N bi s

2 Gew. - % ePﬁ@ﬁ‘d’ﬁF&’m"’s‘@WEﬁ Rei bungskoeff|2| enten Faser zu Metall auf el nem
1100 dt ex Ar am d- VOor zugswei se von weni ger

al .9, 50, bEl ;' Sp ° hb n skoeffi zi enten Faser zu
Met al | auf &% '

inen sp %im 0, 10, vorzugswm se
von weni ger? %%@ Q;? §%ung |§.ch e

7cl

urgch
ver ur sachte '“'éq.l?““ | 9@6" a“f " G%S Ggr?'sv gos b}sk

ei nen Rest wgpd, éﬁamf;aﬁsfﬁeabe ssgﬁga meﬁg;am \éﬂéln"‘ﬁl% g ;Ae.k,ﬁ, (gaa\ Cﬁw %
des Augganggsnigkrals 0,55, \0@,5 pngsm tte S nach dem
Waschen. 11gindrdSiRMkiBeHeR- asahgémsmf i:u Mothl? -autd BiRlA GO BlRARMRLER 94n

daB die Rep@&mgarasomwérajgsmvamsnvdemmww@loy@m@s die allgenei ne Formel
K> 20 Gind-Wéit derNidrcB(Abfsh: fekdrdabhtérRBheiduiy, Bedogdh auhBsh @ein, Gl iveiged @RI0,5
ver schi edenmgkg chinem Hestwiitdes Dbierfilichenbendadiungsisitadss vont wenigértals 25rGewatl des Aadgengs-
und/ odsr poivgries desedhesidithenbahendivdigsmitielsinechalemoNasthesche Ri nge bezei chnen. 25
12. Fasern nach Anspruch 11, dadurch -gekennzeichnet, daB A, und A2
unabhAngl13- Gaserei neah dlen Pagﬁféen WAbis t‘osséﬁdﬁfckmk@hzeﬁb@t 1dag - %@H@ﬂ"@!ﬁ'“’""w" des
1, 3- Phenyl effomatischepRelygrids fio allgemeing Fgmehy | en, 2, 6- Napht hyl en, 1, 6-

Napht hyl en, 1, 4-Napht hyl en, Phenoxyphenyl -4, 4'-diyl,

Phe\r(ox%pheng/'fl é"ﬂ“‘c&%ﬂco‘)z 5- Pyr| dyI en und 2, 6 Chi nonI en, di e

unsubsti tui L od r dur rer enten tltu e
sein k6nnen'(13 %‘g{é Cls;r(g? :gz" s'" ?Q{“@E %{I"Q% u'erte ar°mah'

G-c4-A koxyﬁ mat's gébez? hngrél kyI Car boxyl und

Sul f onyl ausasmgaﬁ A.,st.'a& W%a&d?chdg%gfﬂze%\ﬁet% % Gt AP SindBH13io VoG Asge-

Car bony| hy dy il sein ki reR Bus/V4p [ 16, 329n mp&-wh&%ﬁ Bl &iaphthlér11,520N.
13. Fasern Raphihyion) SpEnsphnyin, %ﬁéﬁy@ﬂc&wn PRInGly PRy -adAdl I08.6-PRIIgER Uhd 8 Be
Pol yam d ei OnifoBfn) yialihshibstiGiiert ol Hulchvéien LigeRétids \SBIBIDSH M ubSithiehesin Ko AR,
Sunme der Hiiehueb tHagdh]l GG -Aid, IPhényPheamytlarexyl roa-C3Bikoxyl, Acyloxy, Nitro, Dialkyiamino,
Phenoxsgphenthicalyid Cartioxyl urgii Sufpnyt] iagsgewthii [3ihti | und lire téneo dir Arsidi@suppé alabr durchedin®
konnen, undCateanylRytigazidx pipb 8oy oder 8inel Azbixy-Grupenaubstituiedt sbin 8and0 Mol - % betragt. 14.
Fasem nach den Ansprachen 1 bis 13, dadurch gekennzei chnet, daB die

Pol yani d-1f-aEasermn ageh Anenryahiid. qede eé?ﬂﬂsﬁtﬂbmt {rigp das mﬂﬁ%"@? Bﬂéﬁm'd gip Comlyamiddsr n
nach den An pugﬁggﬁwglsq) pﬁvgmg_s@ns Pzl 4-Phenylen und

Pol yarff d- FaSepgy ‘? ind, sfie Ybéﬁ?‘%’?%‘ﬁhf‘f?a'f“é\?ﬁ #in ‘ﬁé%ef‘e‘l'f@ h"” Ahgnoxpphepyih
nach den An%‘brdfyl: ﬂﬁ“ 1o TS' %B A8y ch gekennzei chnet, daB di e

PoI yam d- b nhei t e n

RO i g g;;gg it 1 AL U P o g

10 .~ d urch e| c aB die Repeti erei nhe| ten des aromat I schen

Pol yam dgs, d#a@erﬁlnhéﬂedsﬁ 'Aﬂﬁ)rd%ﬂénnﬁms 5 dadurch g@Mﬁht%fcﬂnef %alﬂﬁlg EonglFﬁ mser'hlaus Pop
-CO- ), habeghenyidhertPhthafamid) bestehen. 0, CO bezei Chnet R
H C, -C4-Al kyl bezeichnet; und 55 Ar, und Ar 2 di e gl eich oder
ver schi edenFas&h RadhGidn @nsprizhish 1lbis 5, Bmwlga&nnz%ic&e{?hwé PdlyadiidFaterd geddbenay-l en
ausgewshl t failsrEihheits lohthaltes RieGsich @OrE3-@ter 4Mhsimberbasiidre Adlatan.dur ch Hal ogen
und/ oder G -C4-Alkyl substituiert sein kann. 19
17. Fasern nach den Ansprliichen 1 bis 10, dadurch gekennzeichnet, daB die Repetiereinheiten des
aromatischen Polyamids die allgemeine Formel

50 -(NH-Ar; -X-Arz-NH-CO-Ary -X-Ar2-CO-),
haben, in der :
X 0, 8, 80z, NR, N2, CRz, CO bezeichnet;
R H, C;-C4-Alkyl bezeichnet; und
85 Arp und Arz,  die glsich oder verschieden sein kiinnen, aus 1,2-Phenylien, 1,3-Phenylen und 1,4~

Phenylen ausgewéhit sind, worin wenigstens ein Wasserstoff-Atom durch Halogen
und/oder C1-Cs-Alkyl substituiert sein kann.
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EP 0 416 486 Bl 11111111 12020 LITT 11 1l

Kugel - und splittersichere Kl ei dung, unfassend Fasem nach d

bis 17. 19. Verfahren zur Her st gbloyig e®iat i scher 6”“‘“1 “I“‘“M““l“‘
Hocht ei st ungs- Pol yam d- Fasern mt einer Beschichtung aus el nem ©

Qber fl | chenbehandl ungsmttel, unfassend die Schritte des Auftragens eines
Qoer f atéh éméﬂ"¢>spliﬁef3ichhlarﬁﬂiqyﬁg ymfassend Easernhachiden Aappdichendbi$ 1das

Ei nwi rkenl assen ei ner Warnebehandl ung auf die Fasern, dadurch

gekennz¥ (YPFF?@'P“ 24 Herstgiiveg WF*MH@H@%%{\S&FQI ﬁs?'él"“t g %ﬂﬁ@" 9 3¢ bi s
70Cew. - 0/@'@?’?\ GWP@G’P':P “9'f"§q§'6§*é'n" ‘&(F‘eé"@i’ et Auftagens sines, (b ei nem
Est ef, deF‘ ‘seﬁ“h éfj(‘b é gl'i"eé Viirmekshangliog @‘tfé1’° BP i rer
g??g e?rglklrjlzn . c flemes ni g-ws osen st::ggerlr%gr:ltti?ss ﬁles;ehend é?:s %mem G\Erster &[3 3

sc20, ;Lfﬁ%”ﬁﬁ?’ﬁ%&i’?&m"3%@'9%’3r Py oy Gl B

0 oder 1, = bi s16, 25 und worin die

Gesant zahl der Kohlenstoff At omegyeni ger als 35 betrigt, und (ii) einer
Car bonsgur e- Konponent e, die elne unge5|tt|gt Fettsaure der al ngenel nen
Fornmel R3-COOH 30 in der s- Al ke C? go Egdlenyl

C4- Cbg- Al katri enyl , ﬁﬁgn§FH2KapﬁF%§k (§HE en§ﬁetﬁ 2 myP ezei ¢hnet, oder

ei ne ungesattigte Dicarbonsiure der aligeneinen Fornel 35 HOOC-(CH =

CH) n- COOH K ist, in der n = 1 oder 2, aufgebaut ist, wobel der
Est.er el nen Er@qfarrungspunkt unterhalb von + 5 * C vor zugswel se unterhal b
40, _, von OR' C, CeSrehly] bpasieiPtsche Vi skositit (bei 20 *C) von weniger als

70 ni?2%, vor zﬂgsmE1%‘ec‘96‘ﬁy'\B@?ﬁ'°6%ﬁt al's 50 m®/s, und eine | od-Zahl zwi schen
30 und 140, vo[zugs 'i’ & zwi schen 30 und 80, auf wei st, (b) 20 bis 50 Gew. -
ei nes enul gi er enden Ens best ehend aus ungesfttlgten et hoxylierten
Fet t sauren und oder gsattigten ethoxylierten Fettal kohol en und/ oder 45

et hoxy! i er t en, &swdfe%a%ﬁﬁa Phor RIS AR BB 28k EO) P(PO) aH i der 50

R4 Cs- C204 oder oder - Al kyl phenyl

bezei chnet, X einer Ca ure-‘KNﬁ'bon@ﬂ@ die” eﬂm‘e WRGASiGE Pk surdler aligeRbifdh Formel

Et hyI enoxi d- Ei nhei t bezei chnet, PO el ne Propyl enoxi d- Ei nheit bezei chnet
p = 2 bi ®3tbhound 55 q = 0 bis 10, (c) 5 bis 15 Gew. -

eines antistatischen Mttels, bestehend aus Al kali-Salzen von C4-Cl 2- AkyI
sul f onat en odreder C4- C02- Al kyl phosphaten, (d) 0,2 bis 2 Gew. -% ei nes
Kor r osi onsi nhi B t 0C&Cia-Alkenyl, Cs-Cig-Alkadienyl, C¢-C1s-Alkatrienyl, Phenyl, Naphthyl, 2-Phenylethe-
nyl bezeichnet,
oder eine ungesiittigte Dicarbonsiure der allgemeinen Formel
35
' HOOC~(CH = CH),-COOH

Lo ist,inder n = 1 oder 2,

aufgebaut ist, wobei der Ester einen Erstarrungspunkt unterhalb von +5 °*C, vorzugsweise unterhalb
40 von 0 *C, eine kinematische Viskositit (bei 20 °C) von weniger als 70 mm?/s, vorzugsweise von
: weniger als 50 mm?/s, und eine lod-Zahl zwischen 30 und 140, vorzugsweise zwischen 30 und 80,

aufweist,

(b) 20 bis 50 Gew.-% eines emulgisrenden Systems, bestehend aus

ungesittigten ethoxylierten Fettsduren und/oder ungesdttigten ethoxylierton Fettalkoholen und/oder
45 - ethoxylierten Alkylaminen der allgemeinen Formel

R*-X-(EO),(PO)H

in der
50 R* Cs-Ca0-Alkenyl, Phenyl, Naphthyl oder Cs- oder Ca-Alkylphenyl bezeichnet,
X -COQ-, -NH- oder -O- bezeichnet,
EO eine Ethylenoxid-Einheit bezeichnet,
PO  eine Propylenoxid-Einhsit bezeichnet,
p = 2 bis 15 und '
&5 q = 0 bis 10, _
{c) 5 bis 15 Gew.-% eines antistatischen Mittels, bestehend aus Alkali-Salzen von Cs-Cj2-Alkyl-
sulfonaten oder Cs-Cy2-Alkylphosphaten,
(d) 0,2 bis 2 Gew.-% eines Korrosionsinhibitors,
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20 (e) gegebenenfalls Additiven besteht, unverdUnnt oder verdUnnt In
-WAsser bis zu el ner so niedrigen Konzentration von 5 % auf erne nienals

getrocknete und nienmals verstreckgeosagass Byr Ei nwi rku nd
be! einer Tenperatur zw schen 150 *C und 190 *C getroc Bmmjmm"mlr
gegebenenfal | s das Ei nw rkenl assen 5 des (berfl ~chenbehamdi angsmttel s
in der gl ei cHegegabenentaligidditivgmwel chenden Konzentrati on und gege- benenfalls-
das Tr ocknebestahteurverd@nt oder vesdunotan Wersek bitzueinen ae piedagendfonzsntration vandiie egfipine
gekennzei ch?i%‘t‘a's gatrsckngte @S’eP'P'T‘?'?; H%fﬁtf?éﬁﬁrféf% rRYS Fnpirano gekyacht) wisd und peicalper. o4
Voret g swei s "3'1‘19? ggwnﬁqhgn 6@) \Mnd dg0 e? etros,U\et wird 551 Qﬁggbegﬁ\%a?s E}gwirkenlassen

vor zugdwei s%es 's(’? gipicheg odpr einppakwaighenden Kogzentiation uid.geass 1 s
7 Gew. - % "°" fs ga3, rgc qenYRKeMBE Witdyr zugsweise 0,3 bis 0,5 Gew.-% (d) und
gegebene Ba{, h/w ch Aﬁgwcﬂ Ega% 2 Sblom: ;ﬁm%tl oG5 DRI ABAGRAGHRRSR" Uohen
19 und 2 it
Cberfl,gchen AJJIQ,S egeags rG Qo G)V. - % betrggt. 22. Verfahren
nach den Angpt 4 Bein-od: ggvp g@kennzel chnet, daB der Schritt des
Trocknens bes bid? Gew. %%%&Z&@sasdur@hgﬂfmhrt W rd. 23. Ver f ahren zur
Her st el | ungurdrgegepbsnaitcAddiiaanhg)ei st ungs- Pol yam d- Fasern nach Anspruch 19,
wori n das QOwsteitl achenbehandl ungsmttel I n unverdOl nnter Form auf eine
getrocknet e Faser aus aronmati schem Pol yam d aufgetragen wird. 25 24.
Ver f ahr e@1zVarfaiier sbadl danngnsentichent1®sunkd 620, Haduith egekdnnzeisbrdbodag odie Horzasetion desch
Anspruch 190beriichenbetiensiiugireitielsiic Wessncid:Gel-trkgtdatt t el verd-nnt in Wasser in
e| ner so niedrigen Konzentration wie 5 % auf eine niemals getrocknete und
nl enpl s #ér Yriplrenceash depsAnsorienen 49 Bifrat: Idadurrbigpkopnapishfel daf ger BeMAtidps PRSP BPIac ht
wird. 20 Re%ﬁﬂoc&tq“{ﬁ'?gef%‘”"ﬁ\dbr es de pol yam de aromati que haut enent

Frott emele bgig'%?ew RiHisg 3 15“ B eiodng r&agg'a%ﬁ %gtqfs ALY 0l

abr asi on. %‘ e::: 'u"ﬂ" b?"vfrf’a'{"feon a”('ﬁ €""epgr aser

9 EXOLAE Lo rques A
long tgrne a pour vues d' un revet enent constltu6 d' un lubrifiant,

d'" un sysbgR Rl sir fl-le@{&hmgdar&ﬁ%h@ﬂ&ﬂﬁocﬁ&&tbr?@&l&%F&&m ChadHAdsBracH: RITRORARsS
provenant dopshsaRbEhardfindsmittel FPTRAM itWastbl ih BiRé? s6 RIB&Igbd KéhzéhGatioh @v)et‘ygﬁ al¥ e?ng% en
poi ds d' un fishkuld GétRbnetd UindEnitmas tvérstredite frakdd| das Virsnietisché roRjaiidl fud CEiklinding
ester conpogebratit wird0 i) un conposant al cool qui est un al cool
nonovabent sature prinmaire ou secondaire, ramfie, repondant a la formule
g~ndr al eRefhdications R2 45 3CH3. (CH 2)h (LCH) k-(CH2)1 - (CH2
) m OH 50 dans laquelle: RL repr~sente un radical alkyle en C1 A
G 6, R2 1 rEpes-depivamide appmatiqudihediement kapsformable dp medity Slevép présontantides gugbriétfs) a
5, k estan@gﬁes@egrogqmept gperficiel, un pouvoir dg lavagecaméliqigy ain falbleydépdiipar ghrasioncune

6gal @0 a ftble fibgllatinpnet deg prperiqits anlistaligyns e lopg tegpe aMaliodes Povues Siop sonstement
I nfdrieur hcoggutué 'un lubrifiant, d'un systdme émulsifiant, d'un agent antistatique et d'autres composants,

provenant d'un agent de traitement de surface constitué de:
L/ (2) 30 & 70% en poids d'un lubrifiant huile d"ester de faible viscosité constitué d'un ester composé
' de:
40 i) un composant alcool qui est un alcool monovalent saturé primaire ou secondaire, ramifié,
répondant & la formule générale:

R1 R2
45
CI*IS--(CH2 )h --((:H)k-(CH2 )1 - "!',‘I*I-(CI-I2 )m-—OH

50 dans laquelle:

R!'  représente un radical alkyle en C1 & Gy,

R? représente H, un radical alkyle en C1 & Cie,

h estégal2 045,

k estégal aOQout .
65 ! ostégala0a 4, -

m est égal 2 0 & 16, et dans laquelle le nombre total d'atomes de carbone est inférieur &

25; ot

21



21 1) un conposant acide carboxylique qui est un am«a—d
forml e géneral e: R3-COOH 6 dans | aquel |l e: MH
radi cal al katri6nyle en C. a Cl%p ¢phfgudesmt naphtyl e, 2- Mﬂgm

gqui est un acide dicarboxylique insatur6 de fornule gen6ra|

CH)nCOOH t 10 dans | aquel le: n est egal a 1 ou 2; et cet ester pr4sente un
poi nt de sol i lliuh cereropanhadidefcabpxyligue AuiastBln@cidewaq:insstérMEmbmﬁéﬁlQur a0C
une Vviscosit% cindmatique Infdrleure a 70 nmmR/s, de pr6ference Inférleure &
50. AR/ s (& 2&-60QY et 5 un indice d'iode entre 30 et 140, de
prkf,erence entre 30 et 80; b) de 20 a 50% en poids d' un systerre 6rru| sifiant

&st tit gasdadysliey 6 t t/
ST IR s LA ﬁem"wégn %@ﬁoﬁsa %ggs BT REMYEEPa | e
320 R14- XS 'CEC))"?)’(”F’G)"E]"?—F 'q‘fea{?fﬁ’éﬂél rdsento un rad| cal

al kdnyl e en Cﬁ?&%‘_BQQMe naphtyl e ou al kyl phenyle en Cs ou Cs, 25

X o [ EPresente ou -0-, EO represente des notifs oxyde
d' ct hyI bne, P(Qns,aalgpg dsente des notifs oxyde de propyl bne, p est 6gal h
2 & 14, et 4 g CgkespRh o0 A 10; 30 C de 5 & 15%d' un agent

antistatique gQeBedsist Pdse® trGloft ad SoditicafionQikférdurcl ks 6 UefRAGERS Intdliedrd @ 12 OU
d' al kyl phosphgle@mcdits dibmatidud hiérigire § 78 m2/d o Preteasicsinsoutsd 50vE RER0F C)be
corrasi on, etunandidewtodslbaird F0na nN10, deprédmndetenfrs30 @180l @ quantitd de ces

revet enent sbsde 20eas50% lon gwids tdunt sysdmp Simeisifianh qnicesd cOtstited d2¢i@e gras pbogies 35
2. Fibres sinsanéd evon d'aloortsi gras dtiwmylds insoturéa evaird'aliolieminesétimayiéps ole demule ofémant
alcool (i) # (a) est le 2-nethyl- 1-propanol, 2-butanol, 2-pentanol,

2-dt hyl - 1- but anol, 3-nrthyl -1-butanol, 3-net hyI _2-but anol , 2, 2-di ne-

t Y20~ pr op BROFECRPRMtthy | - 1- pent anol , 4- mBt hyl - 1- pent anol ,

4- et hyl - 2- ent anol 2 pent anol , 3- hept anol, 2-octanol, 2-6thyl-1-hexanol,

. an qq & - A- -
T o RS AP PBl 305 LT b RO 2 Shonti RSB

et 2, car actekl s erégeq’t 8 B_qu_p%uc&rrposant aci de carboxylique (i |) de (a)
est f aci de | E aWkhsiQ! i que, | acide pal mtolel que,

| ' aci de ol el q;,@ opRS vd&'8e prop y@%de l'i nol dni que, |"acide
fumari que, 1'gci dgst@'gj '2(1Uﬂ;et “acl de ci'nnam que, |'acide naphtal ene
car boxyll- 4 ofl\éghl 8 3l fpaci de benzo~que. 4. Fibres salon |os

reveggi cat i gyt sla 598 d'uf AGeAECAnEEttRTE SonSHiusC salY QlcdliRs SHipBTIfoRHBS of ick et} o@St
const | t ue daeRiphoshaadret.tpey) ates (5 a 15 noles de EOQ et/ou de

nonyl phenol oy bmter poifHd'an idiibiteurlde soridshn,@t / ou d' aci de | aurol ei que, aci de
nyri stol 6i qe)esvermeliaenbdesaiiditsd; di que, aci de gadol ei que, aci de erucique ou 50
aci de ri ciehlelquantits dle 6¢stTevéismants e cpy fibFesréentmmdtisetehon @05t 8.0% ealpoide| de sul f (3
& 103wl es de EQ et ou d' acide oleique (3 A 15 noles de EQ. 5. Fibres

sel on | 2s Fibesssplen ledeversiostion 15 cefactésipien en e qusse sorappsend algaph(i) dej (@ 19ptde Ladihvide

corr osi on 1ePsapangh 2dutanch2-nentgrah 3“'&“13(!11 Pléa"a'e?"l"f‘éﬁﬂ“ -bytgnal “@’F’a‘B“WkibgW@s phat e
eni C4 & Ci’?’" 'B‘Bpﬂ',?ﬂ %é‘léthﬂ"a‘m’ %Yé' é’exari"%'s %'r @étg"-'m"ta 2o W Tque. -

aj 3(,5 m ngnal. 2,6-giméthyl4-heptano, J,qudg
gddl f’ob][ gsfai(?ﬁ'ﬂ’é e%ﬁ"é‘vj iygﬁf)r Iennent des ¢ S gl

3. Fibres selon les revendications 1 et 2, caractérisées en ce que ce composant acide carboxylique (i) de
(a) est I'acide lauroléique, I'acide myristoléiqus, I'acide palmitoléique, I'acide oléique, I'acide linoléique,
I'acide linolénique, I'acide fumarique, I'acide maléique, 'acide cinnamique, I'acide naphtaléne carboxyli-
45 que ou {'acide benzoique.

4. Fibres selon les revendications 1 & 3, caractérisées en ce que ce systdme émulsifiant est constitué
d'octylphénoléthoxylates (5 & 15 moles de EO) et/ou de nonylphénoléthoxylates (5 & 15 moles EO)
et/ou d'acide lauroléique, acide myristoléique, acide palmitoléique, acide gadoléigue, acide érucique ou

50 acide ricinoléique éthoxylé, de préférence d'éthoxylate d'alcool de suif (3 2 10 moles de EO) et ou
d'acide oléique (3 2 15 moles de EO).

5. Fibres selon les revendications 1 & 4, caractérisées en ce que [Finhibiteur de corrosion est un sel de
diéthanolamine de mono- ou diester d'alkylphosphate en Cs+ & Ci2, 0u un sel d'amine d'un acide gras
55 ou d'acide benzoigue.

6. Fibres selon les revendications 1 & 5, caractérisées en ce que los additifs facultatifs comprennent des
agents de réticulation et/ou des agents absorbant fos UV etiou des pigments et/ou des antioxydants
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agents de reticulation et/ou des agents absorbant les W et/ou des pi grrents
etl ou des antioxydants 22 EPO4t 6486B1

11111 114D 1111ff eVou des fongi reatesgem des bacteri cum
bi oei des. 7. Fibres selon les revendications 1 a 10, car ﬂ”ﬂmm W’H’@
que cot agent de traitenent de surface est AS constitu6 de 5 0%
en poi ds, (P@OWMQQ'HQ@VG@dSMéVG@%%Uﬂ?ﬁlﬁ@'da% (a), de 25 a 40% on poi ds,

5 ~ de_preference de 29 A 35% en p0| ds de , de 5 A 10% en poi ds, de
pr-6f er en&e FifEoscselon ieg %'%’ﬁ"d{fé ci%géfﬁ Gritement gle syface etence

st 0% s e 40 on jppi
ooy Qsor:g\;’%é%% %ge; S o mé 3@§° o %eg%g‘%?g i
de surface %dt 2) o L PYFS S8 P phe et VePtHT“S'F'? ure
a 120 mTQ/secon de pr6fbrence inf erl eure & 8S mm2/ seconde (A 20-G, -

une DTt JBROM e lerdrkiBhft £227 Uand Botiel 46 06 Coghil ol o LifloPRUCS 2

heureg, & 2 ris& ohl BrelpaS! ON super une enul'sion A eure

A 35 MM 06 HoblidbdB (Rerotb0l sy hﬁ'z/eec&fae, de préférencﬁ%faawrénaaeﬁﬂmi/szw%e @
Fibres selon |Igscyevendications.1 a 8, caract6risees en ce que ce

revet ement est unglpsidil podS irifghiSuré| bl @54 | deChréliteride Miérieute §%6% BprPo2 Asures 200 Id).

Fi bres sel on-| @B téreiér Bahediaiblieduhe Eméisitn 4 Q& iadiicdre 2 SEMNMIE [de PréGrenses infStieunc 2
speci i que A |32 nvptaroeCde 2,65 a 33,5 cN dtex (3 a 38 g/den), un nodul e
sp~cifique de 8,83 a 2207 cN dtex (10 & 2500 g/den), une quantit4 d' appr~t
sur le f9 Fibesscen Aes2yandicalionsdt 2 8 reargetérisfscineer qubece regdtaneant Ast neisenien que

fi bres/ ndt AWengidde @2 ¥1.9% @n B9idri de de 1100 dtex inffrieur a 0, 55, de
prfef~rence inf~rieur b 0,50 & 200 rﬂmnute un coefficient de frottenent A
‘T nt & i bF"]%P'@%PFré‘i"&’P“@'iﬁ“"" % pyracp aﬁ?’d’é'e s‘f‘.’t‘l?(?péﬂ'fié‘ke ? 17 "uptyTe dp 265

010d 35° s%" ’Q‘@ ez‘bé Atite

de o|6p8te dé}“@"ﬁl aBP' r5 r%gge”' 5 d My Egri ntlt

r ~si duai r e 2 20| ef?:z' ?‘;%9,,@ )] ncel neu dt iofiP40, .ge
o .

initigl apr ﬁn%ﬁeur s S

05 d nﬁt\éﬁ tdh @ﬂ% Heure 4 0,5
caractdri 5 Qia fﬂ?%n&l H&‘an |t@$ésl39£ule oFap Plﬁlkhéu# id2dg Cg prét initial
aromat i que 4 E,@p@ gn a formul e g nerale: (- - NH- A2- f dans
| aquel | e: et A2 sont identi ques ou d| fférents et representent

des cycl &5 FFearaioh q&tel‘ive‘a&éﬁbhspﬂ Byl cididriséel| WASO dib Mds MANCISPAIIRS AT fofykide
subst bd UdS afxhatiu8 répodiishti 3 18l Emuldlgénéiledr es sel on | a revendi cation 11,
caracteri sees on ce quo Al et A2 sont choisis, independanment |'un de

| " autre, p&NAtANHCEAGEOL bNe, 1, 3- phenyl bne, 1, 2-phenyl bne,

4, 4- bi phenyl 6ne, 2, 6-naphtyl ene, 1,5- 40 naphtyl ene, 1, 4- naphtylene
ph| noxyph6m'?'rs-'aquﬂ"°-dl | I ne, pheox phdnyl 4' -dlyl ne, 2,5-pyridylbne et

2, 6- g8 nol yl An¥ Aet cfe'Ft' Wéﬁw?“ diff @fss%méﬁﬁ'lmkd%lﬂ%rﬁfm'q‘ﬁﬁ ety pelveremaliar s

'substituants corrprer?&?ﬂeﬂﬂ‘h"éﬁr?ﬂﬁ%“a&q'ﬁ%@@mﬁé°“ﬂ?P§“Hﬂ'F‘@%1I alkyle en C, & C4

phenyle rboa [of0) er a coxy e Ltro,
hi_oal ky12 °arss'8" "8vepd qy‘o "Séf 5 Aé‘ r=n i %ifs"‘%@‘% 1qgmt
cgsl e;;,Ent .J:s mg ?gm .é’ i éz
13. Fi B ylb dt QHite ant un
- pol yami de eEiﬁ radidal & 5 n‘B&l’f‘o I %Ic&(yﬁ eﬁrd?'ac(ﬁ iokPi NS
80% en nol ‘ﬁﬁoddlhl B ﬁul: tHiBalléib, @er oRle St%ffon?l@rb‘ihéﬁsll@&; &e drodipe t&@éal%erﬁje

o~

phenoxyphesyé .-ea.p cé,siw.{ §8pe Ghrborly i Sitde, ﬁbbea@;@bstltues ou non et | a teneur
en ph@oxyphenyl-3,4'-diyllne est conprise entre 10 et 40% en noles. 50 14.

Fi br es std Gibresesslonela omdndicdiorons, dardetélifies ®ar @&c e be de polgamidee agmetidue st lr es
de pol yani depolyamide dansdedueldecssidience el yoins Bote oy nolse dis Stghlde Ml ahio®nt cbBstituBs br es
selon | es deydmwiéryne ofrtie phéxyBényt3if slividae nu Geuyerd dtre subgtifeds|op gorf ptida tegeud en
pol yanm de SbAvexypiEnyl-3.4"diglire st ‘GP!'@QSGCP@"?)&?%%QHE\?S?P ene-t er 6pht al am de.

50

14. Fibres selon les revendications 1 & 13, caractérisées en ce que les fibres de polyamide sont
constituées de poly-m-phényléne-isophtalamide.

15. Fibres selon les revendications 1 & 13, caractérisées en ce que les fibres de polyamide sont
55 constituées de poly-p-phényléne-téréphtalamide.

16. Fibres selon les revendications 1 & 15, caractérisées en ce que les fibres de polyamide contiennent
éventuellement des motifs dérivant de I'acide 3- ou 4-aminobenzoique.
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16. Fibres selon les revendications 1 A 15, car acmms

fi bres de pol yam de conti ennent 6ventuel | enent desl u”f”m"ml e

1" acide 3- ou 4-am nobenzoTque.EP2B416 488MB10 416 486 ”m”n"f 1 1
lii4+ 17. Fibres selon les revendications 1 a 10, caracf6rfse®s en *Ce que
les notifs repetitifs du polyam de aromatique rdpondent A la fornule

g~n-~r ale Fibfesngalop les. W%Q‘CNPPSC%QAM caracléxpées @m)ce que degrfactifsyigpdtitits du pRivamide

r epr ~sentiemgtiaug répaggent a\jformye gdnggele: co R reprdsente H ou un

radi cal gl kyl e en C et Ar, et Ar2, qui peuvent Qre identiques ou
g 6ren?‘£‘§s"’§‘6’ﬁ' 'ﬁﬁ'&"?ﬁg’%‘ﬁgf 1, 2-phenyl bne, 1,3- 10

phdr?yl bn%art‘astl %I%_- phényl bne et dans | esquels au noins un atone d' hydrogbne
pout 8tre §UT§E?‘ tu optddentdd gtmﬁ'@a&gge&e et/ou un radical alkyle en & A
C4. 18. VChement r%gérgste@tg 'o%'%fh%gllaﬁl cdh"&; ¢l ats conprenant des fibres
sel on | es ReWERM Cagl Bllvent Go identidubs of relhEC AL ondidl hAHAI h Shdr9ling1q of 1 DI 5
de ppl yam de a'ronﬁtdh@%nzléﬁi,ﬂﬂﬁ%éﬁer&% sQb &5 mGiRSTHP EtbAE hiAdodd Ry PaUE MENT

d' un agent de tral taggeistitdSpsr Uk boRE dRASEREIBIIN fadiSal Bkyadésc:h 6pp! i cat fon
d'un agent de traitement de surface a ces fibres et le traitenent Ala

chal eufs. detementt rdsistahteix balled @Gincddatstoompronsdt s Gibles SlpRNds re\@ndicatioris@rerrt de
surfaces qui est constitu6 de: (a) 30 a 70% en poids d' un |ubrifiant

d' hes | 19. @gicédé dbefabrivativh ale\fibes alei poifamide aonatiquel halitamenietsneformablesipareor tshf un

de: i) urevBlomenhstntagent sigdraitesnt des surfage edmprrpint desnitanes dlapplisalion; d'8n agant deii re ou
secondai traltemantj dej srfage fpenas itres eile| tegitgrennh @ lacchglepraeges fibips; caractérisé en ce que

R I'agent de traitsment deﬁgrf'@ﬂgm;aq rﬁtttt_xé(qq) -(CH) I - L CHZ) m OH 30 dans
laguel | e: {8 30 2 7Qsh P epic Eun jHorifiany feufle eztpidp faiblg ifsqopitsacangiiiué d'i ester soipRssent e H,

uf fladi cal %% kyle en G a G 6, h st eqal . a 0 & 5 35 ok
st bgal a 0, cGmRent k) gt by o omopgent ST, e B geogndpke Ty

| aquel l e | e HONDI e l[o?af’ § a?‘oer'res de carbone est infdrieur a 25; et ii) un
conposant aci de carboxyl |l que qui est un acide gras Insatur6 de formule
gnegal e: 40 R3- COCH dans | aquel | ethB repr esenhe un radi cal al k~nyle en
C4 a Cs, alkadienyle en 4 a C s, "al katriényle ofif C4 45 a
C g, ph~nyle, naphtyle, 2-ph~nyl ethnyI e, ou qui %est un aci de
di car boxyl i que i nsat u4f6_ ondan | a rqul e_ggp~ y HggC (CH =
CH) n- COOH 50 Hﬁaaggﬁﬂgmek g:)kn(.Eﬁa i dga ﬁa(%he&}mz; et cot ester a
un @oint de solidification inferieur & + 5 C, de pref~rence inf~rieur a

0- C, une vi scodans Gaalledmat i que inferieure a 70 m®/s, de pref6rence
inferieure a B0 nrepfésentequrpadic@) alle amr1idrtls.ce d' i ode conpris entre 30 et 140,
de pref ~r enceRént reprégentehl, ugmadicgilkyle en Ci BCicde 20 A 50% en poi ds d' un systene
6mul si fl ant cHnst PHEER @02t des gras 6t hoxyl ~s insatur~s eVou d' al cool s gras

e i égal | ; - - .
6t h&xyl ~s ms!liturggég:'/gtggﬂ‘hal kyl ami nes 6t hoxyl ~es de fornule gén-rale:

m estégal 2 0 & 16, .
et dans laquelle le nembre total d'atomes de carbone est inférieur & 25; et

U if) un composant acide carboxylique qui est un acide gras insaturé de formule générale:
40
R3-COOH
dans laquslle:
R3  représente un radical alkényle en Cs & Cig, alkadiényle en C. & Cig, alkatriényle en Cs
45 a C19, phényle, naphtyle, 2-phényléthényle,

ou qui est un acide dicarboxylique insaturé répondant 2 la formule générale:
HOOC-(CH = CH),-COOH

50 dans laquelle:
n . estégala1ou2
ot cet ester a un point de solidification inférieur 3 +5°C, de préférence inférieur 3 0°C, une
viscosité cinématique inférieure 3 70 mm?/s, de préférence inférieure & 50 mm2/s (A 20°C) et un
indice d'iode compris entre 30 et 140, de préférence entre 30 et 80; ’
58 b) de 20 & 50% en poids d'un systdme émulsifiant constitué d'acides gras éthoxylés insaturés et/ou
d'alcools gras éthoxylés insaturés et/ou d'alkylamines éthoxylées de formule générale: :

R™-X-(EO)(PO)-H
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R14-X-(EOQ)p(PO)g-H 24  EP 0 416 486 Bl - ' ~~———m—m=mm=m e
111111211211221122122112 1111 * C L M S * da ;
represente un radical al kényl e egep@418 48881 ph6nyl e, naphtyle ou
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constitub de dEls @Pféaq"ferfgl rgglicg] ﬂ'gﬁr'vga Pe Qﬁétce% peéﬂvwaahtugzu 8lylphényle en Co'ou
diad k I phosphay es ‘é*h C4 §2 d%) 0,2 a 2% en poids d' un inhibiteur de
corrosion, et f awh F %}L? est appliqué pur ou A une
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0* G ga‘f]‘ ggt,ge Ierrent on rdpbte |'appllcation de |'agent de

fibre Jamals chogst al b 9
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tral tgment W { 365 o¥n Ugen 1 SARGRRL: T e L
event uel | em@;lkﬂlﬁoﬁﬁﬁw%‘é Procede solon la revendication 19,
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de 50 & 60% &mrapdiifsiacueh@s; pr ef erence de 55 A 6Q0% en poids de (a), de 25 &
-40% en poi &8 apgliquéope fou aine eoritentidibn/potiald dBcepdrs (lBqute 5% Bh, polde dansd'edOdtr e
poi dsis de firé famasnsdehée cot Tambls ligenetpétidsa dms fempératare cOmBrish ebtyel 960cet 1901 Glet de
pr ~f er enceéwetuglo@ent, On Bpptent'aprlicalion dle laghnt die t@iementidb Isefrontd désachitenirdtiony e) .
25 21. Proleniguesondifémuies otéveshdiomantiloséshans et 20, caractbris4 en ce quo la
concentratl on gn agent de tral tenent de surface dans |'eau est de 30% en

ijj Sﬂa" @ spvepriqation 1 emps@(ﬂ' cg que pgeny do Ea'tef‘,‘a'ft g8 purfary 5?5‘3'5
| 6t affe ded%

g
Rl e A *ﬁ%ﬁ%ﬁ it ool

appl i qué sﬁ? une |ibre de pol yam de aronmat i que sous forrre pure. 35 24

Procegle Heppihg %%t:h QL FSerkicRioRis 1616t BE! HAHMAR G 9&”&&4 @u n@@uﬂ&tﬁﬁ"éﬂt pgent de

transt or mapligSert 8b Wkabddahieal B4t e 66% bR Poidsd, dons I'equel T agent
traitenment de surface est applique & une fibre de pol yam de aromatl que

J_ amai s SzzChﬁeédSts_ebﬂlmlr&eﬁ&édh&ﬁ 1908 bt|Carkctéit® &%C@Btl@ﬁbé Q8 sEdhbigesH: nfiséendr e
jusqu' a 5%edread@ndon dzne. | ' eau. 40 45 50 55 25
30
23. Procédé de production de fibres de polyamide aromatique hautement transformables selon la revendi-
cation 19, dans lequel I'agent de traitement de surface est appliqué sur une libre de polyamide
aromatique sous forme pure. . '

35 24. Procédé de production de fibres de polyamide aromatique hautement transformables selon la revendi-
cation 19, dans lequel I'agent de traitement de surface est appliqué 3 une fibre de polyamide
aromatique jamais séchée et jamais étirée, dilué & une concentration pouvant descendre jusqu'a 5% en
poids dans I'eau.
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