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signed to be added to the isocyanate when it is desired that the gel be cured. Because of the water reactivity
35 of isocyanates, it has been necessary to provide involved and expensive packaging systems to keep the iso-
cyanate from reacting with water until such time as the isocyanate can be cured with the crosslinking agent.
Further, it is well known in the art that isocyanate compounds are hypo-allergenic, and thus, can induce
allergic reactions in certain persons. This is of particular concern when a two part system is used which requires
p a worker to mix the components on site.

il 40 Therefore, it is highly desirable to provide an encapsulant which may be used in conjunction with a signal
transmission device as a water-impervious barrier, which has good adhesion to grease-coated conductors,
which is compatible with polycarbonate splice connectors, and which does not require the use of an isocyanate
compound.

European Patent Publication No. EP-A-0 049 008 discloses a composition suitable for forming surface
45 coatings, laminates or composite materials formed by bringing together:
(a) a first polymer containing anhydride groups,
(b) specified amines or alcohols or derivatives thereof, and
(c) a second specified polymer.
There is no disclosure in the reference of the importance of solubility parameter and none of the many com-
s0  positions disclosed in the examples have solubility parameters with the range claimed in the subject patent.
European Patent Publication Number EP-A-0 181 441 discloses a heat crosslinkable composition option-
ally including a plasticizer. The compositions of the subject patent are distinguished from the disclosures of
this reference by virtue of being limited to speclfled concentrations of plasticlzer and also by virtue of having
specified solubility parameters.

Summary of the Invention

The present invention provides an encapsulant composition capable of use as an encapsulant for signal-
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of use ag aihe RIAEDR protudtdnd bébstaftialyidh-exuding. The plasticizer system chosen contributes to the desired
properties of the encapsulant, such as, the degree of adhesion to grease-coated conductors, the degree of
compatibility with polycarbonate connectors,and the softness or hardness of the encapsulant. _

*Essentially inert" as used herein means that the plasticizer does notbecome cross-linked into the reaction
between the anhydride functionalized composition and the cross-linking agent.

35 *Non-exuding” as used herein means that the plasticizer has the ability to become and remain blended
with the reaction product of the anhydride functionalized composition and the cross-linking agent. Many ex-
cellent plasticizers experience some blooming, or a slight separation from the solid, especially at higher tem-
peratures, and over lengthy storage times. These plasticizers are still considered to be substantlally non-exud-

v ing".
Nt 40 *Anhydride functionalized composition" as used herein is defined as a polymer, oligomer, or monomer,
which has been reacted to form a compound which has anhydride reactive sites thereon.

Examples of anhydride functionalized compositions which are suitable for use in the encapsulant of the
invention include maleinized polybutadiene-styrene polymers (such as Ricon 184/MA), maleinized polybuta-
diene (such as Ricon 131/MA or Lithene LX 16-10MA), maleic anhydride modified vegetable oils (such as mal-

4 einized linseed oil, dehydrated castor oil, soybean oil or tung oll, maleinized hydrogenated polybutadiene, mal-
einized polyisoprene, maleinized ethylene/propylene/ 1,4-hexadiene terpolymers, maleinized polypropylene,
maleinized piperylene/2-methyl-1-butene copolymers, maleinized polyterpene resins, maleinized cyclopenta-
diene, maleinized gum or tall oil resins, maleinized petroleum resins, copolymers of dienes and maleic anhydr-
ide or mixtures thereof. Maleinized polybutadiene is preferred.

§0 Suitable cross-linking agents of the invention are compounds which will react with the anhydride functio- -
nalized composition to form a cross-linked polymer structure and are selected from polythiols, polyamines and
polyols, with polyols preferred.

Suitable polyol cross-linking agents include, for example, polyalkadiene polyols (such as Poly bd R-45HT),
polyether polyols based on ethylene oxide and/or propylene oxide and/or butylene oxide, ricinoleic acid der-

55 ivatives (such as castor oil),polyester polyols, fatty polyols, ethoxylated fatty amides or amines or ethoxylated
amines, hydroxyl bearing copolymers of dienes or mixtures thereof. Hydroxyl terminated polybutadiene such
as Poly bd R-45HT is presently preferred.

The castor oil which may be used is primarily comprised of a mixture of about 70% glyceryl triricinoleate
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of a suitable polyol is Quadrol, N,N,N’,N'-tetrakis-(2-hydroxypropyl)-ethylene diamine, available from BASF
Wyandotte Corp.
Suitable polythiol and polyamine cross-linking agents may vary widely within the scope of the invention
and include (1) mercaptans and (2) amines which are polyfunctional. These compounds are often hydrocarbyl
35 substituted but may contain other substituents either as pendant or catenary (in the backbone) units such as
cyano, halo, ester, ether, keto, nitro, sulfide or silyl groups. Examples of compounds useful in the present in-
vention included the polymercapto-functional compounds such as 1,4-butanedithiol, 1,3,5-pentanetrithiol,
1,12-dodecanedithiol; polythio derivatives of polybutadienes and the mercapto-functional compounds such as
\M the di- and trimercaptopropionate esters of the poly(oxypropylene) diols and triols. Suitable organic diamines
iad 40 include the aromatic, aliphatic and cycloaliphatic diamines. lllustrative examples include: amine terminated
polybutadiene, the polyoxyalkylene polyamines, such as those available from Texaco Chemical Co., Inc., under
the tradename Jeffamine, the D, ED, DU, BuD and T series.
The plasticizing system, which extends the reaction product of the anhydride functionalized composition
and the cross-linking agent contributes to many of the functional characteristics of the encapsulant of the pres-

45  entinvention. Plasticizing system refers to the one or more plasticizer compounds which may be used together

to achieve the desired properties for the encapsulant. The plasticizing system is preferably selected so as to

be essentially inert with the reaction praduct of the anhydride functionalized composition and the cross-linking

agent and substantially non-exuding. The plasticizing system selected also preferably provides an encapsulant

which has excellent adhesion to grease-coated conductors and which is compatible with polycarbonate con-
50 nectors.

Plasticizer compounds which may be used to achieve a suitable plasticizing system include aliphatic, naph-
thenic, and aromatic petroleum based hydrocarbon oils; cyclic olefins (such as polycyclopentadiens,) veget-
able oils (such as linseed oil, soybean oil, and sunflower oil); saturated or unsaturated synthetic oils; polyal-
phaolefins (such as hydrogenated polymerized decene-l), hydrogenated terphenyls, propoxylated fatty alco-

65  hols (such as PPG-11 stearyl alcohol); polypropylene oxide mono- and di- esters, pine oil-derivatives (such
as alpha-terpineol), polyterpenes, cyclopentadiene copolymers with fatty acid esters, phosphate esters and
mono-, di-, and poly-esters, (such as trimellitates, phthalates, benzoates, fatty acid ester derivatives, castor
oll derivatives, fatty acid ester alcohols, dimer acid esters, glutarates, adipates, and sebacates and mixtures
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The approximate compositions for the hydrocarbon oil can be obtained from the product brochures under
the carbon type analysis for naphthenic and aromatic carbon atoms.
\M‘: Cross-linked polymers may swell by absorbing solvent but do not dissolve completely. The swolien mac-
' 40 romolecules are called gels. ' '
For a plasticized crosslinked polymer system, the total solubility parameter would be the weighted arith-
metic mean of the value of each component. '

8r = 3a4a + Bpdp * Sode .

45 Where ¢4, $n, and ¢, are the fractions of A, B, and C in the system and §,, 3,, and 3, are the solubility para-

meter of the individual components.
In order to achieve maximum compatibility with the grease compositions and also to be compatible with

polycarbonate, the tofal solubility of the encapsulant is between 8.0 and 8.8, and preferably, between 8.0 and
8.3.

s0 The reaction between the anhydride functionalized composition and the cross-linking agent may be cat-
alyzed to achieve an increased curing rate. The type of catalyst useful for this reaction will depend upon the
nature of the anhydride functionalized composition and the crosslinking agent. Many tertiary amine catalysts
have been found to be particularly useful ("tertiary amine", as used herein, is meant to include amidines and
quanidines as well as simple tri-substituted amines). These tertiary amine catalysts include 1,8-diazabicy-

55  clo[5.4.0lundec-7-ene (DBU), 1,5-diazabicyclof4.3.0]non-5-ene (DBN), and salts thereof, tetradecyldimethy-
lamine, octyldimethylamine, octadecyldimethylamine, 1,4-dlazabicyclo]2.2.2]octane, tetramethylguanidine, 4-
dimethylaminopyridine, and 1,8-bis(dimetyhlamino)-naphthalene, with DBU and DBN being especially prefer-
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prepar ed f rexundedHiefmiopRtic nabber, omeiciallytavaliably fronD AT & Y.-Othebr tiillingcorarmsiticns inclndp petro-
nat ural | y aeumjsilyiruyaridipblgdthyinas malified pdtolears jelil (RERJD Albshich ¢ablefiting compasitions are herein
4,603, 188. cdullectively réferreti tldsgrepel yet her pol yol cross-|inki ng a ent s incl ude,
for exanpl e, W queftify theadhksion obancencapgulant to prohserroated depductons g de: Pé’h%!‘“%ﬂ‘ﬂ“t
conposed of lants CHhbadhesion ¥slue willthe yses Iy ggneral; fisstest e mﬂne@"ﬁvn& kapt,pull a
pol ymer s argreass-coatadiperidagtasfromgvests opiRining Ay eRrarsy vcwps'aﬂerthehmwh"’h 's'equ"ed

pol ytetr ame‘i‘h derdheadppsiong| yvcol . Also, trif unct i ona,l cQ o
enplified @ﬁ"@'&%i"? eAn Velug,ef aE'Ff f°"
ox de nég, b hyleA I% co 41 ed ble0 n
Carbl de und ld S Ia e hetes d i ac:| 0
ﬁa\cjgpglnygsre eoon % g li A att cﬁﬁrﬁmt@ pﬁd?t
Vi Scosi t O Sratufd'thefid w asnﬁ:ﬂsl:e@andthe
Poae g mﬁ\.ﬁ ms |9 %ﬁ ue Qa‘éﬁlﬁé wab BB R bitES dhedpsitaiit Q) S
al'so 1nc U &éssﬁétg gira%& oF 2bblit 6. mﬁﬁsﬁc €r J .ﬁ&"ﬁ o fRii-bi fordeWas fedbilied i New@Rglcopdilotsr foro| €
or pol ymer i &:R&néQbnductory. Theveragd bk HiSshlAmEIn MéWtdnSkshdidif Wabdesighed dsUe- R AdhaSon
pol yol _such dalebwert iisoPin tb Abtermind tmrc-ammmmwlma&raoﬂms ecatelliwixa PEPI 75
or LA-700, é\'bise Qlfld Mnh&hﬁ'ﬂe&fn Ehedxdmhplea Bbi6w. AIOAdNBSi6 Valta bixit [dest 4 is an acceptable value (4
30 Newtons/conductor maximum pull-out force), with a C-H Adhesion Value of at least 13 preferred.
As noted, a further concern in formulating an encapsulant for use in splice enclosures is the compatibility
of the encapsulant with polycarbonate connectors. Compatibility is evidenced by a lack of stressing or cracking
of a polycarbonate connector over time. An encapsulant's compatibility with polycarbonate will be quantified
by assigning a Polycarbonate Compatibility Value (PCV). This will be measured by means of a stress test con-

35 ducted on polycarbonate modules which have been encapsulated in a particular encapsulant at an elevated
temperature for an extended period of time. The percentage of the original flexure test control value after nine
weeks at 50° C will be designated as the Polycarbonate Compatibility Value. The original flexure test control

_ value is the breaking force in Newtons of three polycarbonate modules followmg flexure test ASTM D790 using
kmr an Instron tensile machine at a crosshead speed of about 0.2 mm/sec. An acceptable Polycarbonate Compa-
) 40 tibility Value is 80 (80% of the average of the three control modules), with a value of 90 being preferred.
Polycarbonate Compatibility Values were determined as follows: Three control modules were crimped with
the recommended maximum wire gauge, the wires had solid polyethylene insulation. This produced maximum
stress on each module. The breaking force of the three modules was measured in Newtons, using the flexure
test cutlined in ASTM D790 on an Instron tensile machine, at a cross head speed of about 0.2 mm/sec. The

45  average of these three values was used as the control value. Three crimped modules were placed in a tray
and submerged in encapsulant. The tray was placed in an air pressure pot under 1.41 Kg/cm? pressure for 24
hours, while the encapsulant gelled and cured. After 24 hours, the tray with the encapsulated modules was
placed in an air circulating oven at 50°C for 9 weeks.

After 9 weeks, the samples were removed and allowed to cool to room temperature. The encapsulant was

50 peeled from the modules. The breaking force of the three modules was measured following the ASTM D780
flexure test. The average of these three values, divided by that of the control, multiplied by 100, is assigned
as the Polycarbonate Compatibility Value.

The following lists of commercially available components were used in the examples which follow. Prep-
arations A through E were prepared as described. The function of each component is also listed. Function is

55 indicated as follows: Anhydride Functionalized Composition - "AFC"; Cross-linking Agent - "CA"; plasticizer
compound -"P"; and catalyst - "C".

The invention is further described in the following examples wherein all parts are by weight. Where a par-
ticular test was not run in a particular example It is indicated by "--".



15 * Suitable pol yal kadi ene pol yol cross-1inking agents can be prepared
from di enes which include -unsubsti -gg¢4geqdss gy substi tuted or
2,3-disubstituted 1, 3-dienes of up to 12 carbon atons. Preferably, the

di ene has ulp to_6 carbon atons and the substituents in the 2- and/or _
3- posi ti on FREFEEEINERIEE INS8ASA  groups having about 1 to 4 carbon atons,

a .- axl/duavatoiata
substituted ai P keIIUt +Surd iéf'l 800 Qﬂn)ha?a RQQQathi&GﬁEL&% r%‘dﬁg)vﬂl‘e%&?s
are 1, 3- but% | ”eié'ﬁ Qﬁst Bconnected to
2, 3-di | gt hy, 1Th 35 \Qim“ltrobﬁ\r ﬂowglgatmd?@-ﬁd? inute
pOl ybut ad' .g,).&! Pyrﬂ'rﬁ Fixturt WESheated Osiftthred PSYi i Infrared
Pol y- bd R- which#e rBao it by‘aﬁ'hérﬁ%—ﬁﬁﬁﬁ‘&dﬂﬁhcie@tdh%&%in@héﬁb@@tﬁbt&bm&ﬁlo@m
of about 2§Q di@thslﬁ\%%ﬁelpihenahaémrré o8 frcfii rosth tep@atire 1 200€C Wishin 3nkiEs and was
funct i onal i fel 23002 fhr thrde Boufs. Aflét céblify the @mdiint o Uifbeled @ithydrlle @as dstimitéttby dissolving
hydr ogenat eglwéidhed sanipie\op the Grodiichin tghhe/ extrikting AhiecsiGenp @ithy water andtityatiag ehaaliduot of the
usef ul . Besidik sxttabiavita BandardHKaly Thexesultéishowediess tiah 9.03% enreavied aghydride cavained in the
nol ecul ar vweédgktt , reactive, chain-extending 25 or crosslinking conpounds
‘havi ng nol ecul ar wei ghts typically of about 300 or |ess, and contai ni ng
therein 2 th'ep&rdﬁmubdldénwt erials containing aromati c groups

thereinssuch as N, N-bis hydroxgpropyl) ani l i ne may be used to thereby
produce usef uP°|§@taSl'3"ﬁUafﬂ'n§\J?°@"sﬂ|9 £61:5 granps).snalolcanhygyide %%%‘%%1 b pnd

t he pol yol 4 e‘;@m#vb?‘ﬁ"%wgﬂﬂﬁaﬂl "Elg&lﬂ;%ﬁdlé 8 purg-
Lgmgm%&%y%ﬂ ﬁhm@“"@ﬁ'ﬁ -I_° @591 4? '"““"“d © a“hetempe"
P

po\L,yoxyt tr W‘E m . pvacuu%n il n§°r are iﬁ%ﬁ&i ur'gﬁé’;shtél ?é%.?#l
An ex a”D' e Il? %?i';%?n dr%ng dat 105° for 24 hours. i B)foed ir oven and
SRR =t | :

V\yandot t e Ul t a

I'am ne, aval r om BASF
vary w dgl yp bilct Rfins u,ng the invention and include (1) nercaptans

through

’:;-%g

t
Jai %
e and poI yam ne cross-linking agents may
and (2) am ctional. These conpounds are often

hydrocar byl 3%he ﬁlk'»hﬁng larhil aﬁhp&ma wBEfepared béharghy berreditidnyedsbl 38.82 grark bft 1/6ctiexame-
pendant or gahifd)aE8equivdlentd)shdBE.cdgramebutyl Birfidte (9156 Bquivalerts)Thevessehlvas mbed bredheat-

et her, ket Ogd mmnyﬁrsaaybfdmuartﬁa NiisHael @dudipSpecteal angysie sontifmed thaytbesatidition hsd tadsén i n
t he presgntpiads- vention included the pol ynercapto-functional conpounds such
as 1,4-butanedithiol, 1,3,5-pentanetrithiol, 1,12-dodecanedithiol; polythio
derivati vesPmpargiioh DbanineCamm@endthd t he nercapto-functional conpounds such as
the di- and trinercaptopropionate esters of them&'pl y(oxyprop Iene) diols -
and triols. SlByeatscesuresimipntethatidaseribad for Amine Compoyereh ARice SPoReuRd B byithe:
and cycl¥al Mishaet additier ofifeffarige T+q3|(mﬁhaﬂmweérk'amg’s°@'nm'we » aming ‘1‘!@"3' ni weight

t er mi nat ed ﬂi&?lﬂtﬂ"@lﬁ#"% s?ﬁ‘i@'ﬂ'@ﬂ'ﬁ'&ﬁ?‘&%l"@ﬁé %984 yami nes, such as those

avail abl e from Texaco Chem cal Co., |Inc., under
Preparation E - Amine Compound C

et 40 Amine Compound C was prepared by a similar procedure as Amine Compound B substituting isooctyl ac-
rylate for n-butyl acrylate. Spectral analysis confirmed the addition.



the tradename Jeffanine, the D, ED, DU, BuD and T series. The plasticizing
system which extends the reaction gprgmpssssaf the anhydride functionalized
conposition and the cross-1linking agentcontributes to nany of the
functional characteristics of the encapsul ant of the pres- 45 ent
invention. Plasti@|zing systemrefers to the one or nore

pl asticizerconmpoullis which may be used together to achieve the desired
properties for th e apsul a The g asticigi ng systemiys prefgrably
sel ect e% so as to ssentlgly inefg@ with fghe re&etion g'roducg of the
‘anhydri de functionallzed conposi tion and the cross-1inking agent and
substantially non-exudi ng. The plasticizing system selected also preferably
prowisdes an encapsul apt, whi ch has excellent adhesion to grease- @oated
conductors and whi chaé]g conpati ble with pol ycarbonate con- 50 3t or s.

Pl asti cisger compound ™ich npy be usgd to achieve a sui tgbl e p ticizing
systeminclude aliph luR:, nafh- thenl, and Bromati® petrgl eum %ed

hydr ocarbon oils; cycl@ ol eMns (suc‘n as pogcycl ent ad§ene ) get- able

oils (such as |i nsee |, saybean 0| , and nfl ov@r oil%; sat&Xted or
unsat urated synt hﬁ oo ls; | yal - ghadefin& (suctas hy rogen Rd

pol yneritzed decengg|l yd ghydr ogenat ed gerpheny , prioxyl falk§ al co- 55
hol s (such as PPG¥1 &4#earyl fal cohol pol ypropyl e oxi 2 honod &nd di -

esters, pine oil-derivatives (such as al pha-terpineol), polyterpenes,
cycl opent adi ene copolvg/rrers Wes h fatty acid esters, phosphgte esters and

nono-, di-, and pol ywesters, ‘I(&uch ag ll.rl mel litatas, phth l}at es, benzoat es,
fatLy a®d ester dermat_gves astor o I der i t|v fat am&&ster
al cohol s, dinmer acid §1 Wara 8 ad| ate
m xtures 4 EP O Zé?é 4 BIn reofu; rt| arl;g ref a m xture
of hydrocarbon oils v%g’u esté-rg Exagpfied of mp IyaI«p aol h may be
used as pl astigjzers §he p‘tﬁs&nt Wngdht i off are §cl os . Pat ent
No. 4, 355, 130. anpl®g Bf vEhetabl e pils usgigl asg Iast ﬁzerzﬁg n the
present invent Hpn are.g closl#g ‘.:Sg?ate%t’No ¢05 ,315, 'g..é.
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The plasticizer conpounds used to extend the reaction product of the
anhydride functionalized conposi- tgppagd@sgie cross-Iinking agent are
present in the range of between 35 and 85 percent by weight of the en-
capsul ant, and preferably between 50 and 70 percent. Previously it has been
difficult to provide an encapsul ant which has excel |l ent adhesion to

gr ease- coat ed g0 wires and which al so does not stress or crack a

pol ycar bonat e -8fpl i ce nodul e. It has been discovered that by using a

pl asticigzing system in conjunction with a cross-linked anhydride
functionalize osi&ion, é@ prgvi de gn enqusulqyt ha%%ng agarticul ar
total solubility paranmeter, both of these objectives can De achieved. It
has™been di scovered that the total solubility parameter of an encapsul ant
of the present invention can be an Indication of an encapsulant's ability
to adherg to grease-coated conducgors and of its compatibklity with 15

pol ycarbonate connectors. The solybilit§ paraggeter gal uegrepr sent ed by
[err]) is a nmeasure of the total Borcesghol digg t hegnol ecyl es a solid or
| i qui d together d islgor mal |y g8ven ot houte uni tg[act | unig s-(Cal/per

cc)[err]]. Eve onpouhd or gyst@mis gharaclerized by specilic .val ue of
sol ubi | i®y par ers d materi ahs hav % sié’i.l ar &ql ubigity r.amet ers
tend to be ni SRl Me. See, forg exafpl e .MEBart @B Bandi@dBk of

Sol ubility Paraneters and O her CShesi ofParditter & 19837 CRE Bress, Inc.

20 Solubility paranmeters may be obtained fromliterature values or may
be estimated by supgmation of the eu ectg contﬁi buteji by all the groups in a

nmokecul & struct urg using avail abz-ep gr ogp m)l-gir at tg acti ondconst@nt s

devel oped by Hoy,owtilizlng the f I%fwi,n equati on:” ger r BYM 28 Mand usi ng

t he group nol ar @ r acth chst afitBai S L. égy o gabl esyof ubility
Tecgg'ol 428 76 %970),

on

|
trag ] nstahls [err] is

Parameters”, Uni gngCar @@e Cogp. &d7g; :%)Pai. g
where [egr] is the™sumPg al Igt hegg Rup, #l arg L L,

t he nol ar vol umsadid) MV IRt he | eG® ar ,u\g ght,_:‘gnd Ps tigodensity of
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The Kauri-butanol value was cal cul ated using the follow ng equation: KB =
21.5 + 0.206 (% wt. naphthenes) + (gpigks248émet . aromatics) 35 See, WW
Reynol ds and E.C. Larson, Of., Dig., Fed. Soc. Paint Technol. 34, 311
(1962); and Shell Chem icals, "Solvent Power"”, Tech. Bull ICS

(x) 17912, 1979. The approxi mate conpositions for the hydrocarbon off can be
obt ai ned from t h&jproduct brochures under the carbon type analysis for
napht heni c and affjmatic carbon atons. Cross-linked poly S mayusvvell by
absor bi sol ven?b do ngt digsol veécorrpl tel)é,? Tha WE\%I en -

ronol ecul es are d gel F Iasti ci 0SS pol yRer system
the. total solubility pararreter vvould be the weighted arith- netic nean of
t hewval ue of each cqgponent. [egnr] 4 Wiere [err] ape the fractions
of A, B, and CIn the systemai@l [err§ and [err] are thegsolubility para-
et er of,othe i ndi vi cttjal corrpon ts. Iy order to achi eve ngxi mum
compatibility with the gregse n‘pOSIﬁI ons and also tp be‘-’corrpatl ble with
pol ycar bonate, the t tal sBlubiity the encapsul af is8between 8.0 and
8.6, and pref erably,mbetvve n 8.@ and g T™hé rezgtion bet ween t he
anhydri de functi alazed c@nposkti on nd th cra8s- | inki n&' agent. may be
cat- alyzed to addji gye an ncr sed ring mat e.mThe yperuof cafspl yst
useful for this r#Hagion pend §pon t&e nakure tde anhgdri de
functionalized conposition and t he crosslinking agent. I\/any terti ary am ne
catal ysts have been found to be partlcul arIy useful gertlary am ne", as

used herein, is neant to i ncl ude am d n| di as well as SI npl e
tr{-subfituted am . These @rtl j aly | ncl ude
1, 8-di azabi cy- 55 [5A O] u
1, 5- di azabi cycl o[ 4. ﬁ Mon- 5 e and"gsal t's t het off;a' -
t et radecyl di met hy- 1% Te, cty‘r’@ rret am pe, oot adgbl di thyl’éa.!‘h ne,
1, 4- di azgbi cycl of 2. 2§§|“ct fine, ot rardithyl gﬁa dBne, . - 49
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EP 0 282184 Bl red on the basis of the nore rapid reaction rates provided.
Al though the use of a catalyst is gaplaghdgdpinot necessary when the
crosslinking agent is am ne functional, addition of catalysts such as DBU
and DBN may have an accel erating effect upon the reaction rate. Although
the crosslinkigyg reactions to prepare the encapsul ant conpositions of the
present inventdlon are 5 preferably conducted at or near anbient

tenmperature, &Y shoul d be obvious to one ski IIed in the art that the re-
action rate b_e ageelerated, hf desiged, hy 8Ppl, catjonyof jel evat ed
tenperat@res. It is also possible to aé‘c‘j ot her a d|t|ves such™as illers,

fungi ci des, oxidation preventatives or any other additive as necessary. As
oxigation preventatives, there can be used hindered phenols, for exanple,

| rganox 1010, Tetrakis nethyl ene

(3,5-di -jert-butyl-4-hydroxy-hydroci nnanat e) nBt hane, and |rganox 1076,

Cct adecyl 10 B(3,5-tert-butyl-4hydroxyphenol prop| onate, (smade by the

Ci ba- Gei gy Conmpany). As stated above, the m)s- eas®o- | i ke substance
which is used to il bl es is FLEXGEL, an d th rnopl astic
rubber, conmmer CI a}ﬂl yéavgl | abl e from AT & Teo C&he f|.l I nposi td ons

i ncl ude et r o- ( ) andg pol yé? hy¥eng pet ol gumY el ly

to as grease. e qu a es on3 of an en psu antg t

gr ease- coat ed gon uogorg a e gn gncgos Et C-g-l

Adhesi on Value will be used. In general |s test neasures the anount of
force it®takes to pull a grease-coated conductorfrom avessel containing a
curéd encapsul ant. The greaterthe force which is required, the greater the
adhesion. To determ ne the C-H Adhesion Val ue of an encapsul ant the
follow ng test was conducted. Six, 0.046 cm 20 (22 gauge) polyethyl ene

i nsul at eg conductors (PIC), taken froma length of FLEXCGEL filled tel ephone -
cabl e purchased fLom General Cable Co. were cut into 15 cmlengths. The
test vessels wereéfllled al nost flush with the top edge with the test
encapsul ant. Alidgwas placed thereon and a coated conductor was inserted
into each hole suﬁh that4 em o tde wonducorprotrude above the |id. Atape
flag wasgpl aced aff the & cBl Mk Ao BupBorE tBe conductors whilge the
encapsul ant cured? Afte f%ll’ glayg‘ a-& rgomat it egperat ure the |idawassrenoved

(PEPJ). Al sg ab ef g:g co 05|t| ns""ar h reg1 olleﬁtheI referred

and the 25 vesselom)unt@d ! I r engl | g testing J;T‘HChI ney Eagh

t
conduct or was puI‘P'ed ougofgth c ang a15 a

Q)

Naphthenic 0il, Anilzneo

su

1

35

, AniliRer

1,8 diaza-bicyclo (5;
Phenolic salt of DBU
Naphthenic 0il, Anilige”
Tetradecyldimethylamin
Aromatic 0il, Aniline p
Aromatic 0il, Aniline

Dibutyltin laurate

Triethylene diamine

Naphthenic 0il, Anil

Naphthenic 0il, Anil
Naphthenic 0il, Anili

Naphthenic 0il, Anil

2-ethyl hexanoate sa

Description
Naphthenic 0il

N,N,N’ ,N’-tetramethyl-

1,4-butadiamine

Polycat DBU
Polycat SA-1
Polycat Sa-102
Fleion 766
Tufflo 500
Flexon 650
Tufflo 300
Sunthane 4130
SUﬁthane 480
Calumet 450
Dabco 33-LV
Flexon 391
Sundex '.750'1‘

a
Materials

T8
ADMA 4

-
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cr osshead speed of about 0.8 mmsec. The maxi mum pul | -out force was
measured i n Newtons/conductor for qapignaphsdgie conductors. The average of
the six values in New ons/conductor was assigned as the G H Adhesi on Val ue.
Simlar tests were also run to determne the CH Adhesion Val ue for
conductors coated with a PEPJ grease and are included in the exanples
below. A CH @dhesion Value of at |least 4 is an acceptable value (4 30
Newt ons/ condugf or maxi mum pul | -out force), with a CH Adhesion Val ue of at
least 13 pref@fred. As noted, a further concern in fornulating an
encapsulant f alSeni Na,SPhi C& ERCl RSURESal Sat he, cRMPaL | BRI | il Y aPf of he
encapsul ant with pol ycarbonate connectors. Conpatibility Is evidenced by a
| ack-'of stressing orcracking of a polycarbonate connector over tine. An
encapsul an's conpatibility with polycarbonate v l|l be quantified by
assigning a Pol ycarbonate Conpatibility Val ue CV). This will be neasured
by means of a stresg test con- 35 ducted- on polycarbona nodul es which
have been encapsul afled in a particul ar encapsulhnt at a el evat ed
tenperature for an gxtended period@f tine. Thg pesrcentage wf the original
flexure test controf v8 u8 agte nnnegweeks at $p0o[er g r1| be designated
as the Pl ycar bonat Co.rrpa.tlb.l | g y@value. The B'rl n&l eire test control

value is the re 8ki Eo%]e Wtuonfﬁoﬂthire y(ﬂhr nateBmduIes
foIIowlnger g t@stAST D

0uu5| toen t
crosshead spe’g gf boet Ie*P yg iogorrpa- 40
tibility Valu (QO%JOfUthE'a\‘ﬂer h@tl@re t Mol | es)
wih a V4l ue of 90 being preferred. Pol ycar bonat e Conpati bilityVal ues were
determ ned asfoll ows: Three control nodules were crinped with the
recomended maxi mum wi re gauge, the wires had solid pol yethyl ene
i nsul ation. This produced maxi mum stress on each nodul e. Ti® breaking force
of the tpree nodul es was neasured in Newtons, using the fl&ure test
outlined in ASTM D790 on an Instron tensile nmachine, at a ogoss head speed
of about 0.2 mmi sec. The 45 average of these three val ues s used as the
control value. Three crinped nodul es were placed In a tray:(nd subnmerged in
encapsul ant. The tray was placeg in an air pressure pot unggr 1.41 Kg/cnR
pressuregfor 24 hours whi | e t hdg encapsul ant gelled and cur®d. After 24
hours, the tray Wth the encaps@ at ed nodul es was pl aced i @an air '
Ci rcuI ating ovengat 50[err]C forg 9 weeks. After§9 weeks, t sanpl es were
renoved and all ogyed to cool to %omtenperatureﬁ The encaps®l ant was 50

peel ed fromthe " dul es. The br &lkisig force of @hdgthree ul es was
measur ed®f ol | ow the S D790 f [@xur e test average @f thege three
val ues, divi ded t he ntgol, multi pI by 100, ,§’s assggned as
the Pol ycarbongate'_.: ) {2 ﬂllﬂymalge. Fﬁ" E‘ '§ §
. o] -~ [ <] ol
v . Heiafigl g4 8F
' EREER D F3 381 %
7] —t 4 (=] O
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]
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5 3 § 2 8
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The fd1|omﬁng lists of commercially avail able conponents were used in the
exanpl es which follow Prep- arati gpop282isgygaugh E were prepared as
descri bed. The function of each conponent is also listed. Function is 55
i ndi cated as follows: Anhydride Functionalized Conposition - "AFC';
Cross-linking Agent - "CA"; plasticizer conmpound -"P"; and catalyst - "C'.
The invention ig further described In the follow ng exanples wherein al
parts are by welght. Where a par- ticular test was not run In a particul ar
exanple jt Is Lg icated by "-" 6 ~ EP 0 282 184 Bl Preparation A -
Mal eni zed Lins @ laLimsaed d I ( S0encern K& | Eg & Supdrior”, 800 grans)
and nmal ei ¢ anhydride (MCB, 153.6 grans) were add- ed to a one liter resin
fldsk equi pped with a nechanical stirrer, gas inlet tube, reflux condensor
connected to 5 a gas trap and a thernowel|. The vessel headspace was
purged wth nitrogen flowwng at 2 liters per mnute for 30 mnutes while
the m xture was stirred slowy The&ﬁixture was heated using three 250 watt
infrared | anps, two of which re cdhtroll ed y & er n8O- Wat ch connect ed
to a sensing head §n a tperpofdter ¢gn- tained in the therrmowel |. The
tenperature rose f-4om ro§m§e eratude to QOCger ] vvi-éhi %HSOg’n' nut es and
was hel dsat 200[er®] C fqr ngge goags. Aff erV cdsdl ifhg, PheBanount of
unr eact ed anhydgj vigds st edgby?digsolvifhg 90 @ wefgh8d s |l e of the
product in tol ughe e‘ﬁtrgct ng8t h t.§| upnegwiLh Dater afid itrdling an

h

4

al i quot of the t Hr sxt- acg \/\gtl‘gs_t ngar alﬁala. he Ees lts d less

t han 0. 03% unreacted anhydride renained in the product. Preparation B -
Nthnizéﬁ Pol yi soprene 15 Pol ybut adl ene (Hardnman |sol ene 40, 661.5 grans),
mal ei ¢ anhydride (Fisher Scientific, 33.1 granms) and
2,6-di-t-butyl-4-nmethyl phenol (Aldrich 3.31 granms) were aﬂﬂed to the
appar at us descri bed above. After purg- ing the headgpace Wi h nitrogen, a
smal | qugntity of xylenes (Baker, bp 137-140, 33 graés) was gadded t hrough

E3
0 g
o : : £
¥ qu
g @ g 8 P RS
- ~ 8 5, &
.y bz L33 &= 1R
1,38 §31 & o i
j &g 85, &§°¢ 3 s
| g4 8228 253 it 33 1 3
Vo fEiiiE §lF 0 B 4G
2238321 8881188 | 88 ¢ @
45
g g7 3
% Sa 48 838.agdl g g
z*gﬁ.ﬁéﬁl’ﬁ'% %aé‘-’*‘—?
8l o z..aﬂasasg § 1§ g
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the reflux condensor. The m xture was heated with stirring to 180[err]C
over 45 mnutes and held at the tenpro2822@8Bture for3.5 hours. The gas
Inl etwas replaced with a stopper, the condensor replaced with avacuum
distillati OQEEP' gd and the reaction mxture held at 150[err]C under punp
vacuum unt i apor bubbl es appeared in the Iiquid phase. After cooling

the product WaRehcassulht of thE prbdaftnveritionlival prépardll bylhliahd™27 phrtd 61 Plastflali60) 25 19 fartd of
forced air Ridh3fMA, ahddPartsdr Sinthenelsadika Bdakdriusingdnal divah stiver ugti the mikeure appeared

Pr epar at 4 0NhdmogenédiisTo afdttiepbuaked] 1681 ets bitFoly BDI4B UT, 3886 Yarts GASNAthERE 48U78nd[0I36 pattsc d
by char gi ngofiPoiycat DBlEWére added srd dlicdwiss thiXad. Equshweight artouhts BEtHEuiRtured wersladuad tolh thifdl
equi val ent sheakenendGer®ixer Byrhand fotit minuta.0Ongé anixed, tHe. gaBin@owss wakairdd by detdrimining dtes el
was™ri xed asvbuhtefitime wquired fropng 2G0g B@mpleto chmyina viszogity otiLADE poisecusing e SarshingGel Tavte.
Spectral anMétgrsavailable fiomSunaliine Beientifihlpsteurrdintt Clenty wasimeasivestvis@dlyarityels either trans-

Pr epar at® onparent (Tyeriopasue®pound B By a procedure similar to that described
for Am ne Conpesnsteengthwanigsted b 9giie GEAGEM D-624; fopsile pitengthend slongalipnwepedpeasured
addi ti on of byfas rregedusof ASTM Dé125adhesioneof the prcapsulaet tg 3 grease eoated wire waseasyred asderc
am ne equi vifikadiabove(CrHiadhesign valug): and e ncansulants compatibiity with e%{:rwfamyewamonﬂe
confirmed t@\‘é""&ﬂﬂﬂ!“t‘f fi, P} %}?‘Wﬁ?‘n‘“’ﬁaﬁ depfibRdan PRI EnaigyTotal Salugilify Farame-
Corpound® C RE" $8Pe pfahesncappulants yeg alpg,calcylated & A% ne Conmpound B
substituting i sooctyl Ml @ n-butyl acrylate. Spectral analysis
confirnmed t S 56~ EP 0 282 184 B1 5 10 :

Encapsulants of the invention were prepared and tested as described in Example 1. The formulations and
20 testresults are set forth in Tables 1 through 9 below.

g{{.
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EP 0 282 184 Bl Exanple | An encapsul ant of the present invention was
prepared by m xing 27 parts of Pl agplpabd1gh®4, 22. 19 parts of R con 131/ VA,
and 0. 81 partsof Sunt hene480 in a beaker, using an air-driven
stirreruntilthe m xture appeared 5 honobgeneous. To anot her beaker 15.81
parts of Poly BD 45 HT, 33.86 parts of Sunthene 480, and 0.33 parts of
Pol ycat DBU were added and | i kew se m xed. Equal weight anpbunts of the
m xtures were adgde@tdna 4higkhd beaker and wese mixed by hand forel mnute.
Once nixed, thergelgtide dasmmeasured by detérréni hd the ghguhtd of tine
required froma 2008 dnple T reach a vi sc6§ity of 1,000 poise using a
Sunshi ne Gel Ti Meter, available from Sunshine Scientific Instrunent.
CaLiity was neasureg visually. Carity is either trans- 10 parent (T) or
opaque (0). Teangfreengeh mas tested by the proceduf& of ASIM ﬁ—l&’zm, tensile
strengthy and el ongggi o were neasured by thd@hprcel& e of ANBTM B412;
adhesi on of the encapsulant to a grease coated wire was neasured as de-
scri bed above (C-H adhesion value); and the encapsulants conpatibility with
pol ycar bonat e (Poj ycarbonate Conpatibility Value, PCV), was al so neasured
as descri bed above. The approximate Total Solubility Parame- 15 ter for
sone of #® he encappul ants was al so cal cul ated as descri bed above. Exanpl es
2-34 and Conparat]ve Exanpl es Encapsul ants of the Invention were prepared
and tested as desgribed in Exanple 1. The fornulations and 20 test results
are set forth ina[Tafl e§ 1= hibugh 9 below. 285 30 3540 45 JQ, ?5 4
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EP 0 282184 B1 N 10 5 20 25 30 35 EP O 282 184 B1 5 10 25 30 4 C ains 45
1. Agrease conpatible dielectric eneppgsgisaBicapabl e of being used to
encapsul ate a splice of asignal con- ducting device conprising: the
extended reaction product of an adm xture of (a) an effective anount of an

anhydride functionlized polyolefin; and (b) an effective anmount of a
crosslinking agent capable of reacting with said anhydride functionlized 50
polyolefin to forma qured cross-linked material; said crosslinking agent
bei ng sekected from pdl yoi s, polyam nes and polythiols; and said reaction
product extended withtat | east one plasticizer present in the range of
bet ween 35 and
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85 pePcent by wei ght of the encapsul ant,

sai d encapsul ant having a

solubility paraneter of from8.0 t &9282184BHe encapsul ant of claim1,

wherein said at
reaction prod-
[err] 20 25 40 C ains
capabl e of being used
devi ce conpri si ng: th
ef fectige amount of B
effective anount of a

anhydri de functionlizT

materi al ; said crossm
and pol ythiols; and s3
pl asti cihzer present i
t he encapsul ant, said
to 8.6. 55 2. Theence
pl asticizeris essentia

15

i & r SactPorf@product extended with at | eas™ one

| east one plasticizer is essentially inert with said
uct and is substantially non-exuding. 25

EP0282184B1 0 15

45 1. A grease conpatible dielectric encapsul ant

ta encapsulate a splice of a signgl conm@ecting

E'.xt §act|on product of an gdnixt&adf (a) an
hydrlde unctionlized pol yol ef''n; and Tb) an

crosslinking agent capable of reacting with said

d o0 polyolefin to fongla curedup agss- | i nked

n kY ng" ad¥nt'?bei ng sel ected from pol ygl s {gQf yam nes

t he range of between 35 and 85 percent by weight of

N
o0 P
- g
{ o
N |
[ ]
™
25
o
o
30
35
"
4
8
Nt ) l%
45
50

55

encapsul ant having a solubility paraneter of froma8.0
jpsul ant of claim 1, wherein said at |east one
Ily inert with said reaction prod-
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uct and is substantially non-exuding.

encapsul ant of any precedi ng cl ai m h&pior2g2 t84tB1t al

up to 8.3. 4. The encapsul ant of any
value of at least 4.0. 5
havi ng a C-H adhesi on val ue of at
precedi ng cl ai m havi ng a Pol ycar bonat
7. The encapsul ant of any one of clai
Conpati bisity Value of at |east 90.

clainms 1-5 having a Pol ycarbonate Cor
The enhcapsul ant of any precedi ng clai
ponbGtadiene polyol. 15 10. The €énc3
including a catalyst for the reacti &h
functionl®zed conposition and said cr
transm ssi on conponent conprising: (&
(b) a dielectric encapsul ant accordin
forfilling an encl osure conprising pd
anbi enttenperature the |iquid encaps]

claim 25% 13. Use of the congosition
encapsul ate a splice of a siggal cong
Schm erfettkonpati bl e di el ekt § sche

Spl ei Ses in el ner signal- |eifen®n E
gestr.eckep Reaktionsprodukt epne® Gen
el nes! anhydri df unkti onal i si er%en.n (o]ia)

25 EP 0 282184 Bl1 3. The
solubility paraneter of

precedi ng clai mhaving a C H adhesi on

5. The encapsul ant of any one of clainms 1-3
| east 13.0. 6.

The encapsul ant of any

eSConpatibility Value of at |east 80.
mg & 5 havi 0N & ®ol ycar bonat e

0484 The enghpéﬁfant of any one of

p&tibility Value of at |east 80. 9.

m wherein said crosslinking agent is a
psuant of any.pheceding claimfurther
beween saBds&frydr- ide

ossPi nki ng agent. 11. A signal

) a signal transm ssion device; and 20

g to any preceding claim 12. Aprocess

urdBg into said enclosure at

.8 conposRE&h of any preceding

S one an¥*'6t" claims” 1-10 to

u ng devi ce. Pat hntansprOche so 1.

ler guSmasse, di e zum Ver kapsel n ei nes
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Claims
4 1. Agrease compatible dielectric encapsulant capable of being used to encapsulate a splice of a signal con-
ducting device comprising:
the extended reaction product of an admixture of
(a) an effective amount of an anhydride functionlized polyolefin; and
{b) an effective amount of a crosslinking agent capable of reacting with said anhydride functionlized
50 polyolefin to form a cured cross-linked material;
said crosslinking agent being selected from polyols, polyamines and polythiols; and
said reaction product extended with at least one plasticizer present in the range of between 35 and
85 percent by weight of the encapsulant, said encapsulant having a solubility parameter of from 8.0 to
8.6.
55

The encapsulant of claim 1, wherein sa
uct and is substantially non-exuding.

id atleast one plasticizer is essentially inert with said reaction prod-



(53 ei nerw rksamen Menge ei nes Vernetzungsnittels, das mtdem
anhydri df unkti onal i si erten Pol yol e- EB9282184B1 fin zu el nem gehartsten

vernetzten Material unsetzbar |et;

Pol yol en,

wobei
Pol yam nen und Pol yt hi ol en ausgew hit ist und das
Real ti onsprodukt mt m ndestens ei nem Wi chmacher gest r eckt

das Vernetzungsmittel aus den

ist der in einer

Menge i m Be- reich von 35 bls 85 Gew. 5% der Vergul masse vorhanden ist, und

wobel die Vergu~masse ei nen L8slich-
Ver gul masse nach Anspruch 1, in def
gegenri berdem Reakti onspro- dukt im
wesent | i chen ausschwi tzsicher ist. 3
vor Rer gehenden Anspruche, die einen
bis zu 8,3 hat. 4. Vergui nasse nack
el nem C-1& Adhasi onswert von m ndest d
der Ansprriche | bis 3 mt elnemC
Ver gut masse nach ei nem der vor her gel
Pol year bonat konpati bilititswert von
einem der. Ansprriche | bis 5 mt a

3

Bebt spar anetoessawon 8,0 bis 8,6 hat. 2.
d&rSmi ndest¥ns™el ne Wi chmacher
wesentlichen inert ist und Im
Ver guSmasse nach ei nem der
Cesgnt | osl i Ghk&ih sparaneter von 45
el @m der va@ie8dehenden Ansprfl.che mit
ins @, 0. 50 5. Vergufmasse nach el nem
Adhasl onswert von m ndestens 13,0. 6.
enden Ansprflche mt einem
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Claims
45 1. Agrease compatible dielectric encapsulant capable of being used to encapsulate a splice of a signal con-
ducting device comprising: '
the extended reaction product of an admixture of
(a) an effective amount of an anhydride functionlized polyolefin; and
(b) an effective amount of a crosslinking agent capable of reacting with said anhydride functionlized
50 polyalefin to form a cured cross-linked material;
said crosslinking agent being selected from polyols, polyamines and polythiols; and
said reaction product extended with at least one plasticizer present in the range of between 35 and
85 percent by weight of the encapsulant, said encapsulant having a solubility parameter of from 8.0 to
8.6. '
55

uct and is substantially non-exuding.

The encapsulant of claim 1, wherein sald atleast one plasticizer is essentially inert with said reaction prod-
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. Patentanspriiche

3 1. Schmierfettkompatible dielektrische VerguBmasse, die zum Verkapseln eines Spleies in einer signal-
leitenden Einrichtung verwendbar ist, mit:
dem gestreckten Reaktionsprodukt eines Gemisches aus
(a) einer wirksamen Menge eines anhydridfunktionalisierten Polyolefins und
(b) einer wirksamen Menge eines Vernetzungsmittels, das mit dem anhydridfunktionalisierten Polyole-
35 fin zu einem gehd&rteten vernetzten Material umsetzbar ist;
wobei das Vernetzungsmittel aus den Polyolen, Polyaminen und Polythiolen ausgewahit ist und
das Reaktionsprodukt mit mindestens einem Weichmacher gestreckt ist, der in einer Menge im Be-
reich von 35 bis 85 Gew.-% der VerguBRmasse vorhanden ist, und wobei die VergufSmasse einen Laslich-
keitsparameter von 8,0 bis 8,6 hat.

\x 40 :
2. VerguBmasse nach Anspruch 1, in der der mindestens eine Weichmacher gegeniiber dem Reaktionspro- -
dukt im wesentlichen inert ist und im wesentlichen ausschwitzsicher ist.
3. VerguBmasse nach einem der vorhergehenden Anspriiche, die einen Gesamtidslichkeitsparameter von
45 bis zu 8,3 hat.

4. VerguBmasse nach einem dervorhergehenden Anspriiche mit einem C-H-Adhéasionswert von mindestens
4,0,

5% 5. VerguRmasse nach einem der Anspriiche 1 bis 3 mit einem C-H-Adhésionswert von mindestens 13,0.

6. VerguBmasse nach einem der vorhergehenden Anspriiche mit einem Polycarbonatkompatlblhtatswert
von mindestens 80.

§5 7. VerguBmasse nach einem der Anspriiche 1 bis 5, mit einem Polycarbonatkompatlblhtatswert von minde-
stens 90.

8. Vergufmasse nach einem der Anspriiche 1 bis 5, mit einem Polycarbonatkompatibilititswert von minde-
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U 20 Revendications

1. Composition d’encapsulage diélectrique compatible avec les graisses, pouvant étre utilisée pour encap-
suler une épissure d'un dispositif conducteur de signaux, comprenant :
le produit de la réaction dilué d’un mélange
25 (a) d’'une quantité efficace d'une polyoléfine & fonctionnalité anhydride ; et
(b) d’'une quantité efficace d’un agent de réticulation & méme de réagir avec ladite polyoléfine & fonc-
tionnalité anhydride pour former un matériau réticulé durci ;
ledit agent de réticulation &tant choisi parmi 'ensemble comprenant les polyols, les polyamines et
les polythiols ; et
30 ledit produit de réaction, dilué avec au poins un plastifiant présent en une quantité comprise dans
I'intervalle d’environ 35 & 85 % en poids par rapport & la Composition d’encapsulage, ladite Composition
~ d'encapsulage ayant un paramétre de solubilité de 8,0 4 8,6.

2. Composition d’encapsulage selon la revendication 1, dans laquelle ledit au moins un plastifiant est es-
35 sentiellement inerte vis-a-vis dudit produit de réaction, et est essentiellement non exsudant.

3. Composition d’encapsulage selon 'une quelconque des revendications précédentes, ayant un paramétre
de solubilité totale allant jusqu'a 8,3.

4 4. Composition d'encapsulage selon 'une quelconque des revendications précédentes, ayant un indice
d'adhérence C-H d"au moins 4.0.

5. Composition d’encapsulage selon I'une quelconque des revendications 1 4 3, ayant un indice d'adhérence

C-H d'au moins 13,0.
45 .
6. Composition d’encapsulage selon I'une quelconque des revendications précédentes, ayant un indice de
compatibilité avec les polycarbonates d’au moins 80.
7. Composition d'encapsulage selon I'une quelconque des revendications 1 a 5, ayant un indice de compa-
50 tibilité avec les polycarbonates d’au moins 90.

8. Composition d’encapsulage selon I'une quelconque des revendications 14 5, ayant un indice de compa-
tibilité avec les polycarbonates d’au moins 80.

§6 9. Composition d’encapsulage selon I'une quelconque des revendications précédentes, dans laquelie ledit
agent de réticulation est un polybutadigénepolyol.

10. Composition d’encapsulage selon I'une quelconque des revendications précédentes, qui comprend en ou-
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11. Composant de transmission de signaux, comprenant :
5 {a) un dispositif de transmission de signaux ; et
(b) un composition d’encapsulage diélectrique selon 'une quelconque des revendications précédentes.

e 12. Procédé pour remplir une enceinte, qui consiste & verser dans cette enceinte & la température ambiante
la composition d’encapsulage liquide selon I'une guelcongue des revendications précédentes.
10

13. Utilisation des composition selon I'une quelconque des revendications 1 & 10 pour encapsuler une épis-
sure d’un dispositif conducteur de signaux.
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