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56 cured resin has poor chemical resistance, e.g., poor resistance to boiling trichloroethylene, and poor fire
retardance, so that the composite structure is not suited for use as a printed circuit board. In a method
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polyphenylene ether resin composition, a cured polyphenylene ether resin composition having excellent
chemical resistance, electrical properties, dimensional stability, Z-direction coefficient of thermal expansion
55 and heat resistance can be obtained. Also, the present inventors have found that the fire retardance and
mechanical properties of the polyphenylene ether resin composition are improved, without sacrificing the
above-mentioned excellent properties of the composition, by incorporating into the composition a fire
retardant and a reinforcement material, respectively. Based on these novel findings, the present invention'
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wherein Ry, Rz, Rs and Ry each independently represent a lower alkyl group, an aryl group, a haloalky!
group, a halogen atom or a hydrogen atom;
55 Q represents a hydrogen when m is 1, and represents a residue of a bifunctional phenol compound
having 2 phenolic hydroxyl groups and having unpolymerizable substituents at the ortho and para positions
of the phenolic hydroxyl groups when m is 2.



and at .l east one |ayer of the cured pol yphenyl ene ether resin conposition,
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[err] wherein mis an integer of él . J \s a polyphenyl ene ether chain
conprising units represented BY ‘l fol | owi ndIZdrMia(ll): 45 50

3 wherejn [err] each independent Ay~&prese a |lower al kyl group, an aryl
group, a hal oal kyl group, a hal ogen atgh of 2a hydrogen atom 55 Q
represents a hydrogen when mis 1, and represents a residue of a
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represented by the foll ow ng fornmnul ea) amd (I11-b): 10
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40
indicates bonding of a substituent at the ortho or para position of the benzene ring with respect to the
phenolic hydroxy! group.
Specific examples of Q include residues represented by the following formulas:
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20.25 . [err] wherein [err] each
i ndependent|y represent a strai ghEPO¥#{28Blyl group having 1 to 4 carbon
30 atonms; X represents an unsubstituted or substituted aliphatic

hydr ocar bon group, an unsubstituted or substituted aromatic hydrocarbon
group, an unsubstlﬁuted or subst,jtuted aralkyb“ roup,.,. an oxygﬁn atom a

sul fur atom a suf pnyl group ori%.carbonyl groHdp; ﬁF3the | I,né

representing a bon : ; f

ring, @s showndf a 3 {

substlguent at the g? 2

t o\the phenolic hydroxyl group.\Specific exanpl es of i ncl ude residues
represented by thenfol | ow ng foftml as: 45 50 $%35  CiEp 0 4984322 B1 [err]
5 [err] 10 15 20 [err] 25 30 35 CH [err] 40
[err] The pol yphenyl ene ether chain represented by J in the general formula
(1) may conprise the unit represented by the follow ng general formula (1V)
in addition to the unit represented by the general formula 45 (I11). (I1V)
[err] 6 EP 0 494 722 Bl wherein[err] each independently represent a
hydrogen atom a hal ogen atom a _
15 C.IJ CIIJ Tl i1

3 3
_@_ _@o_. _0@5 o—
Y 20 cH, ci, Cily Ciy
CH3 CH3
25
—0— O )—o —_—
CH CR
30 3 3
0o ﬁ o—, M—O‘@*ﬁ o—.
; o
—
40 CH3 . CH3 CH3 CH3

The polyphenylene ether chain represented by J in the general formula (I) may comprise the unit
represented by the following general formula (V) in addition to the unit represented by the general formula
45 (l).

RB RS
50
O.—.
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| ower al,kyl group, an aryl group or a hal oal kyl group; and [err] each
i ndependent |y represent a hydrogen EPOM94 782 Bikyl group, a substituted
al kyl group, an aryl group or a substituted aryI group but Rio and [err] do

hyd h
o e f%ge“ W el e %@Eg“ T fae”*?af% e

above- nent |l %‘1‘) Blaﬁjﬁgrﬁﬂa BdPRL

obt ai ned byy ?‘I’%ﬁomﬁi rs haV| ng an unsat ur at ed
bond such a %‘R % "01} ry, ,gh he like to units (I1) and
(rv): represente y ove ormu Preferred exanpl es of

poliyphenyl ene ether resins of the general fornula (1) include

pol y(2, 6-di met hyl - 1, 4- phgnyl enecet her) obtai ned by pol yrmeri zi ng

2, 6-di net hyl phenol al one, q styrened graft copol yner of poly-

(2 6- di mgg hyl - 1. 4- phenyl ene)eter), a copol yner of 2, 6-dinethyl phenol and
2,3,6-trimethyl phenol, a €4 FerQef 2, 6-di met hyl phenol and

2- et hyl - 6- phenylphenol w{ i functional pol yphenyl ene ether resin
obt ai ned by polyner|2|ng 2<met hyl - 6- phen henol in_the presence of the

bi functi onal phenol conmpolnd Q 26H Ii (é s &HygpFdly GPgl yrers conprising
units of igeneral fornmulas (11) and V) as dlsclosed I n apanese Patent

Application Laid-Cpen Nos. 301222/1988 and 297428/ 1989 Wt h respec Bta L
nol ecul ar wei dheddiipn toifee @BWP%‘H‘! F’b‘ﬁé’ﬂ? fOMRRR "r"':t° ol
pol ypheny! ekt gé‘ftﬁ&‘y"ﬁ%ﬂg 'Vé"e\’}i’ nopers 134 tl?"‘i s{’cé' T gyttt s

measured | n"‘&thEP"ﬂat ?’l‘]lth 'fs P BY)LE? r?fﬁ"t of Irmu Yoot () m% ultd éimn&h
sfon b ‘ f‘i’%

As 2
g ST fgﬁ i %ﬂﬁfix;f h e ‘5'"‘* g
Iph

viscosity n opo ol Q% e y Itmﬁlct’i!) Q oli/[fllleﬁyhﬁe &SI

i nvention i FRARYERN@mBbIREQ
with an E'Sﬂg Urfa' HsQ:orﬁErls g Quﬁltséyf' gé\ﬁ*aﬁfoﬁﬁmqm'a (I RiisBipdet @i Lapanese
exanpl es Of Qﬁg}’ fc .&@ﬁdﬁ%y 3bfbofifdsll Sndodfs28R0ed. anhydri des incl ude
acrylic aci d |aCma€duQr wélGHt OfF fhe %BMWehtd)ﬁed poipRsnyiBne@sitl , the palypbetiylene
acid, itacogjher tﬁﬂhb’ 8l Knb&ﬁty rinbiér 36861 6£00. 218 NYOC whicteis nmdhdufed @D 0.6 gllndhochfarmd eolativd at
the like. O 3B, ik prPAblyEddeACa eoMpysiiion Cataching ihportance © theinalt regy fldpesudib et a propreg
preferably s acnuttiblie ciresa Gbdrd) 8 rdsh hadnyCkral distoyitymember isgpréfiredpol yphenyl ene
ether resin, amd coiponamsa)itaibabsed incte besent ineentian isl poducad byl raaeting thej alieveimentiared
tenperature ‘obigpheyieans ehOOwihean jrSaterato® SObgxplicrdci@, or lan atiM jashydiidec ApREpriate, exagples of
initiator magsaticdsdcatboxyBoedidsnd edid arihpdiidescindluse apnie agidneethacryic acith é‘a'ﬁ'étaﬂ'%l"q?ay
be used. Thdumnst ecidiitaconicacideitabanié ankydridss slu@ennpa@nhvér@eop'mﬁ@c a &1!&9? aU’f the
present ia:vdmese grpldiscaniydiide eptbiumatcherid may B%t@?‘f”ﬁﬂ 'Eye “°ted :y
ext ruder andeatRg the Rlyphenylong PV3°’4'GS'" 0‘?""tt é "‘E:&? t °

e‘ﬁ%[l nol a

the acid anH‘V’Bﬂeaﬂ’é" ;a 990°fd9° °G o300, §{ yrs s:& A t:)gtlon
pol i gy\ll\glr%m&pﬁé Pl s K met'}ﬂ 'sg ond G SA) o' M%égﬁég
another e¥€s&hin Psa o°ﬁ§ ){y ic_dci or eacld an | e is Ofe LE%(%'[ g ﬁto‘?%fﬁq &' group

consisting &f peq. .Q,{Eustﬁéf G;e nf.psg. D5 A it i ancter

| socyanur at ees?e Grafd sBledtéd frddthb LRUFLNSTRIAG GBSyl iSuR M Grate\eRd Y
repre- 45 %IH&I ra{e 14059%@89 Er’n?f i PFaduMle 28 Hifundlohdl maRbnfls réspectivéty’rdpro-
494 722 B [sgﬁ d by the followmg formulas (V) and (VI):
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N 15 ' [err] In the present invention,
triallyl isocyanurate of formula (BPO048MI72B1al |yl cyanurate of fornmula (V)
may be 20 used individually or in conbination. Wen these are used in

combi nation, the mxing ratio is not critical and can be varied in a wde
range. As an epoxy resin (c) of the present ‘invention, a conventional known
one having at |east two epoxy grou can be used. Representative exanples

of the epoxy resin mclttgéem:bg) ci dmﬁcnypa epoxy resin prepared by a
reaction of a phenol or “an al co yiQ an“epi ch orohydri %) a gl ycidyl
ester type epoxy resin 25 prepar reaction of an am ne or a cyanuric -
acidAith epi chl orohydrine, an e oxy riesi n-prepared by an oxidation of a

doubl e bond in a nol ecul ar chalnamﬁﬁ ¢ﬁr¢ﬁ§e These may be used in

conmbi nation. Wth respect to them erence may be nade to "Epoxy Resin
Hand Baek" (edited by M. Masaki Shrnpo) publ i shed by N kkan Kogyo

Shi mbunsha in 1987, Japan. In the present i nvention, anong these epoxy
resins, a conbi nat i on .qf en A et her 1POXY resin (i)
and a novolak epoxy rggﬁnéﬁﬁﬁgq;wgﬁ é¢33¥§ g%@d in orger to obtain

i nprovenent of fire retardance, dh mial resistance and the like. A

brom nd#ed bi sphenol polyglycidyl her epoxy resin (i), which is used as
part of the conponent (c) of the c %ﬁd%ﬁpﬁ gphenyl ene ether resin
conposi tion |n the present i nvention, may be represented by the follomrng
fOHmIa(VH

unker %1 S il a,%wf ge%?%r 0 VEVeh o CobLF P e Ber H:e’:g‘z:rg;%r Shinh
group havi n e o ﬁ BlBent | ?nlut;?\e§%§]§/9mnap%¥ow % ¢ ha‘tv]ﬂg 2% two epoxy

pref er abl g r@tgerha sl bindlor 1 .
subst ant | rﬁe DB L lonbrd) 60 b iraily guyggy.eestenéﬁ éﬁgﬁ%fe

ePOXY  1,eShidodréd B y, aetut&rbflaﬁ aHiAE 6k aB5arRAd dciddithe &r&&ﬁm

br om nat eghiduisPbteNeublD Bbdélin eChsl¥cuiar SRRl A€ tHeORE.CMELR! RE) my éo%inmeh N&ith
general f eispadt & théfh, | rbibronce mdyFbedméddio *EFoxiP Rebin HiAd Bdok1 @Bﬁdd WW%E&W Shidpo) S @
nunber of pudnshel by NikKaA KBgys BhitBurisha il 1987, JPan. [ €err] represents a hydrogen atom
a met hyl gr o e @resent inventiom @maig tiese@pokylvesiss, aicombisatioDsita spAdnor subiglyciths @thet hat
n i s asnuetpsy resih ([(Mand A novotak agexy vesinul) dres piBfetably msed ie forder toajbtaidSimproen@ntof dire0gen
at om or aretardangs. chgmigelyesisEnessand thevikd. ak epoxy resins are used individually or
i n conbi nat iAomominaed bisphenal pelvglygidvhehen graxy resinifl whiciniaysddas patd thecompanent ¢ of

ones for e ogigglgyaolmé'gpwlpne @ﬂgr resip cpmuopition indhet rerent invention, may be represented by the
following formula (Vil):

35

CH, — CHCH,0 @ A; : <§>_\/

— 40 \ / Br Br
o P P

4 —{ OCH,CHCH,,0

oH

(VII)

OCH,CH - CH,

\
-

wherein p represents an integer of 0 to 4; q is a number of which average value is 0 to 1; As represents
a lower alkyl group having 1 to 3 carbon atoms.
Of these combinations, the most preferable combination in the present invention is that pis 2, qis
substantially 0; and A3 is an isopropylidene group.
55 A novolak epoxy resin (i), which is used as part of the component {c) as well as a brominated bisphenol
polyglycidyl, may be represented by the following general formula (Vill):

Jf—@
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curing agent, an acid anhydride type curing agent, a polyphenol type curing
agents, an anionic polyneriza- ti ofPCAMREBI curi ng agent, a cationic

pol ymeri zation catalytic curing agent, a |atent curing agent and the liKke.
(For detailed descriptions about curing agent, refer to "Epoxy Resin Hand
Book" edlted by M. Msaki Shi npo, publ i-shed by Ni kkan Kogyo Shi nbunsha in

+ 1987, "An Introduction poxy Resi ns |tten by 20 i chi Muroi and
Syui chi I shi nur g, cpubkhst by n kokal and vheMl i ke.) The curing
agent mgy be use |nd|h\l/';§dua dy o I@Etw |orP & EHesHeuri ngxggfg a
phenol resin (i cib, noI r SI {ii1) preferably t
| east two phengpyc hydroxyl ro |n one Iec and is referred to as a
novol ak resinagnd as a resol sin which ar nt hesi zed by usi ng phenol,

cresol, xylenol, propylphenol anyl phenol butylphenol oct yl phenol ,

phenyl phenol , aI | yl phenol , bi sphenol A or the like 25 individually or in
conbi nat i on. w@brein rme'se,nummr of ohict alerage salue 910 10 N& A gemésente 8 ihndregen tatoes B zwithyby
usi ng but ybrpkresialbraminegeemy| phenol is nost preferably used in the present

i nvent i on Bttheagsit istrpest Pfefgtahlv lvees! that s b apmber ofwhighi awérader valugiist thio Go ptepeEsants a
(a), (b), ('XS’RQP') ate[p & § Bet 9‘}’“9 Thrse govalplgengsasinsiR wepd indiiguplyer in gpmbination.

conbi nat’¥ on. %c'" %qeé"r aq?riFéd BAnveRtionglases 9 PR APOSY '°<§ﬁ & 0?( °'¥a§§'}erfy%?nd
a curing a?"g Ag 29er catuo cr?g&%ergﬁhoﬁé%g;w:lélgp:é:gg}g Edcu n é:ﬁ

ol yglycid
E)I | ?/)g yThe YEEI %{leg efﬁn ('r?fg g% é:lﬂ %ﬂi wntten by
contri bUt € o:g Nﬁou l i %ﬂx‘&g |s o y K u un l nkokai a I'E IF%a%ent TB?’
COU' bu Bd ngp SF'? 0l b atﬁ) rl(bﬁ & PFG fod.
i ncreasi ng a Agh8nop eklﬂ )rﬂﬁf tle 0|IC E&&.Bi S idlobulid dnd 1SYBYES
as a curing aggMHoydidk! redinl G a§Q ?éyol Jedin m& pRENbIC cleSd! Kriehsiat

the phenol plgadnBnd, SanfyiphéhoS BaGbhdARL oétﬂph%ﬁd?rﬁfﬂﬁylﬁer%blduﬁl ﬁénJl héHoh R or GHY TiRD
agents gur inaqd@nproame cOthbiratish. 0 Xthddb,Ethé trdYoRk r8din loP @hel RSd! 6sin eaSbyo Lisidgh e
conponent  bipHefiol 8 pEHBhendl & hfosp pRfAIBY sy &1 ihe QiteseMivdhtion acaabe theassin asse
epoxXy gr OupxcalRat edmpatibilit wil @ormgoRértdl (it @ EL Bhde (N dhesh Ned wskd Mdividually or in
al Iyl gl yci cymbiratidner , gl yci dyl acryl ate, glycidyl- nmethacrylate and the |iKke.
40 The cuwsabbrefepal gxatnginyof @nembinition of e bEixn adsinedndod twing ragdng rthezel miap be a
sinply as tdaiiaionrof g breminetep bisphenad polygdlycidiieppy essin(l), 4 mvalaktdpory resimfiirand @ Phena)
98 to 40 %sesy filei ght, based on the total weight of conponents (a) and (b),
of a curable pr@)lbgpﬂ!'!@ﬁs'lb@ﬂ@"e't Retyglyeidyd |9f'i'9'am9 tepin ) centibigtes s fire \ipdprdanee, and dieed

on the tot Bevolkeiephy 6Fin ¢ rﬁﬁﬁtﬁ'&‘ﬂssm chegyjcaly fesisianes t ang nioal; (paisancat by
sel ected f F‘S"ﬁ?sl'ﬁé’ ‘i’sé ing defsitys f i’ 813 Hh?'l°h'f°P'9 (i) %WE%/%%%J Fuling aganfof hesy ‘?‘?
cyanur at®®. "R E&ﬁ" #tic 4 8?'Re'ﬁt‘"° ‘?"g"t |'rb§<§aq5ﬁgh'"‘2 g gihen@litgh: |
sati sf act oF‘%?"tﬁg""" ﬁ%:{;:op %’%ﬁ Ve{‘}lPé' ‘6 ?} ttal ned for the
cured pol

pr Eggrf' O%Q m oné 1{ns rﬁt geed inglude an 36%¥cldylt ﬁt erbg cidy {yal h dglg;‘l{
cu PQ yp el‘ﬂ fi> bihor GRPIRERA kG 43 d 1% VP 'réé | Bb&fioe o

i ot ect 1 e tiz.ée Ol g&mﬁ i hfsfféd o,l.i?'ib by foo%@d%&t& and
proporti ong,)qa‘f aC&raa [Fbidnfiéhb caad résh)anar( Didtedl A byl iiRhe Qs\éEzm RHRNbRIORISht of
ranges, drhpgShdn® ( kby ofatGeastldn® Byaithth ctéd’fheﬁrhl%rgrwﬂ%orfsls{lr@diﬁiﬂﬂyﬁlstﬁb?armfate

does not cemt byl ayamate I wWheif 16 PRPEHIGn FTedompdnaht, (b)l i©Néds thad 0B dewsightr datisidcdrand
have a séi eheynicalibfigames imphoveridnd pahdtibe rattdiied Ge HROduEG tpokyphenyidhe iethert agin campgstionf O
to 90 % by Oneiegbtber hpride fvaenathé profidtich af Bémpkndny (bivekogétts, 60rPe 1hg weighil theralid ybtaldddtao
80 % by wercwgdd polyphenyldnepethdr lvesirt aingobsitive ihgirig Wifavarabigpinereasbd diglegtric optardiiact being.
When t he pexdiewely ibotile.olh additiqno whent thé @yopertions e To@onetd Ya) wed dhitare eutsidecthe gbove-
obt ai ned ameuttionsdl RREs.reiinrformed by ¢asting nathed rwhetherf the Gimatantping b doegd inall eoptain|ac
proper t ises reimgmcement "H*?éa‘ RS & e voryritip andhaven lickvrautdase bi sphenol poI y 3//0(:' dyl
et her epoxy rideippperfi ?‘ﬁé’“ dvbindhe epesf & o0 s by |‘"f'9%fr@ &j
the total ws.'pfan'e%re 8f° cia180 e, By weigithaseding the foial v'%qhé ? ='*€
conposi ti ol 'FHEI '8'% ?°"lpﬂ'?7@tn ? 8 roedsy B0 /"ttPfe &?Fet i taﬂ?d ?ﬁé’e% 0 |r%sf{‘
epoxy re5| ﬁ°'?$r?§ NEEALY

'ycpa? "§t"
o) b DL U Oyt it Sy (o st s A v oo

composition of the present mventlon When the proportion of the novolak epoxy resin increases, chemical
resistance improves. However, the brominated bisphenol polyglycidyl ether epoxy resin is preferably used
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EP-0 494 722 B1 in order that the content of bromne is in the range of 5
to 20 % by weight, based on the tER81424&23B1 of conponents (a), (b) and
(c). Wen the content of brom ne exceeds 20 %by wei ght, there is obtained

a cured EPE r f?at q'le c% qso'f Erloo{r]\? bsaiw r]gr unf ? Qr pOeCIJI’m %gsae;[i oﬁkh%q t!ill tt}Nt h
a4
breferr tré g EK{) g ? En nf brcér)fn?el&ﬁ oxy gro P IS %Onga?’ée ed o

pr ef er r eci :,t"
in Ii? O%t:o of Jn?(c?*&'.é’ prgfelfﬁedttﬂat lheQamount
equi vakea& aﬁt.c o ?oumt&hmasmm% G e ey
mentione Riafent ﬁagua per tHAQtATABRT bf thd e iyﬁr iCRTRRRECRAENtbrbY ohoky kddint Ne T ange
of \O‘'to 30 m!opmug&tthe dOBERAAD) 1Y inQholrahdd of @ 107800% byReght! prefbraiiEo.p iedoes ahl v
0.2 to 6 Wighly moRi paskrabhDRS b R by Waight] iisetl onvikd @t weitht ¢t QEmRKAGTY @), (bR Xc) abd(). (C)
and (d). \erthé PRpaicRpd rthd omnpoient I oRBIOSE AL by Wpight X sufidstforyd Ohetfiidal regigtarght |,

sat i sf actimprgvemeatrcadal beratiginesit ance 10 i nprovenent cannot be attained. In
order to inprave thopwec fannedhbnict seangthha reinforeemdnd meatane nhayrhe drcpadratadiyas be

i ncor por aomponast (e)dnernursble (REE résin ¢dmposition ahthe pRIBEHt ingention cooprisingi domeenenit (@) he
present iand dbk iwbish dosrmxeeliont dilne-tormiton erepertiqsa handling  prjertienhsterhgeh stebiliby érd Imelit
filmfor mql@;fgv opié thejcogble Fasin ¢PRngtion: comerisiriaeamposent (o gfecomprising |cpmgpnmcmpt

mol dabisl |(ﬂ)yn mpmtotcﬁ@pqsmqﬁl@dﬂé5| n conposition conprising conponent (c) or
conpri si ngggs Qﬂﬁggfﬁ' s of Frinforgpme 'd?at‘?"ﬂ’s Hagh Pavohe ”lsﬁf' 'E!H]‘?r?fﬁi%"r‘\t"ée" '"%48
(b). Reprd#sefe f@%" ?'°‘P fﬁf a'P eﬁ%’ﬁtc"‘??a 'F‘F 9'§58vﬁ1'i‘%9ﬂ9

in the pr@ggﬂ‘fe" W‘én‘fef

gb alihc fj 8 b
gl ass g l d? r 0 e OI' eﬁa?eone-w gs r {| I' angt rom 'ﬁé é‘{ er
fakyj ¢’ ‘f il 0{1 ' oS o ﬁggg eJ f§l§"bs raq;g 151-] 4l Seuﬂlb céfEbrc QQ

synt het|
synt heth “), {y%,m%ulﬁ na%&,p yV| ny t%{ co gggm o%%%ter fi ber

pol ytetr a | i QieQEikaBl PP Resinl dBRPositigt S pﬁes&\t%&nﬂ@rﬂ f*e %ﬁ\m&f'cﬁmmgﬂ ?dﬂs%nécréllper
nat ur abs WRWEs td S00% ySweidhtl GrereisbiCnt 8Mo 66 8 By whigHPmérb Blekbradiyroleldl to 803k PN
fiber fabidight mostiprbiorablyliforl 206670 94 Ib eightf 5aBdd dhshe t8thIGWRightSof KdnitohenRBARAB). (cf; @t ON
paper andangke).Font thb Siewisbines o the idibniiGHarstability A6 Mectanichl SfeR@NBINY finfelred PPE BsinBY
be used idothpositich) dtlis preeired that srerdaioma fof Gomporent (B)1€ ndt Ugse e 5 PPy welght.rOn the other
conposi t i and, ehert theeamouetsad némpionane (@) &x@ords B8 Eynamight, the fdietactrigprapsrties ¢fcs) finalsured
gener abd yPPEFesirf copppsdion ereiblylo by pavei ght, preferably from5S to 90 % by

wei ght, nor Bepmesertaliven lekapmpios ofrmbllic doilg@ D6 bsedvie ithphpresentoigvention.cwhichagenstituter then 20
to 70 % byimagyinegtaliic faildrlude @ gonphiciolt, en alpminum tofh anddhe ltkesihe thiktess pfdhe metglic foilig) |
(d) and (ne} sperificsy fipited.Gespsaly e dhickness [ebothelmetalie fil ey betframig o2 &defefefab'v

mechani caFf°"'s'H°é R of a fi naI cur ed PPE resin conpositi on i r ef rred
t hat tffe a d "?Pf °é"rp§%‘f?ﬁ;gtf’;'l"é’§'§p‘1";f§?1(a ('%( ’)8"5 °t °’ :'rml[n
ot her hanf® ! PRs! 0
di el ectri f’lﬁ’geé‘aB u'r"eszﬁ'?ﬁ %@%{gé Egﬂ% '%‘g% d keI y
to b € poo tut rgc%%n gs g O?o vtﬁ%f&%n and ?n:ﬂ‘ I etlg

n;olr@ suc |nclu e a
copper f0| F‘W mL %né’f:ur&chﬁ a'Prdddiel-1 C
foil is mt\eosfeﬁcbrfot fan o Vabidls gcau@?fﬁdrsa eymeuco i n@ﬁo‘é ilod GRerERt @b i C
foil may dagpidg Y ba cBrQIu&&pby{ﬂoﬁ entudiﬁl%ﬁs@ﬁ sthodlit idnand QurablR®PE fdsinlcompdition is The

nmet hod f odisselaidah thi BEbvambRibhddl SGRERD B shhpdd widd)madé&mﬂ%&&h%r(b@h cor{véntiona{ Keat- and
(d) i senOhelinginketidalin wiidhCihé BiRableLIPREDIesin RbMipositichl i§) Moy eting BndDtheri shepegfines e Nt

i nvent i orpredarermitsedaddinai ned for exanple, by performng nelt blending or

bl endi ng i ninsthd cese ohthe tonyatipahenasting nfethiod, thdyrabfechPEanasin tahpositithaway gengralindat s
(a), (b),digsoyedzimthe(sdlyentiptea trineantialidn ioh1 to 90i % tby veightu Siee forn efelitkeshepedarticlg|is eait
sel ect ed HmitetnGehesallyy the) purablerRREsesimepmppsition lobhe prosdnt inwanfionumay de Ishepedisirashes,
such a® dir@ing Feneeneipdn the ispserobs dimatha selution picthe @!bet"r‘?fIFWOmP@t“P'aﬁyeﬂ*‘?S’f%r an,

ar omat i c et ontpysHoBiealey BHSHES acirinies, toq) Plfiee A @less Rifterrolviwide Ui pRlyestsfim or
m xt ur es Rofy&thydgpe film. The thickness of the solution of the PPE resin composition ‘coated or cast on the

substrate is not limited and is generally determined according to the intended thickness of the resultant film
and the PPE resin composition concentration of the solution. After coating or casting, the solvent of the
55 solution is removed by air drying, hot-air drying, vacuum drying or the like, to thereby form a film. The film
thus formed is peeled off from the substrate. If desired, the film thus obtained may again be subjected to
removal of the solvent remaining in the film. However, it is not always required to completely remove the
solvent from the film. The removal of the solvent is conducted at a temperature which does not exceed the
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The curabl e PPE resin conposition of the present invention may be shaped
and cured in a predeter- m ned fonﬁ"p‘?ﬂ%ﬂz@hse I n various application
fields. The rret hod for shaping is not limted. Generally, the shaping may
be conduct 0 nt.i onal c S od in

resin conp mpg Rt W%'cn % =4 'Q % %%Svtge RERe ‘\é},{rt}'ee ol "P\C/"‘é'?\ntlg anage‘ﬁggbodn
into a pre etlr? hmc rﬁglit rr%'itm }ﬁe@to& %Vs%%dgod?% Flib%q'&sn %ﬁ\poﬁgh %l@tglsrméltgd)g/ in
whi ch the GukaDay %oﬁ&éw b Rirody Ol Sl ‘nRhol budhCR! hiBGioR |J1rBe9ansfer
shaped it %oamerss@@& Gholdf§ Br thé) IJ(J"eI'hGaﬁ'éﬁ Mbidihd! Fna E%Hé?&h&'tfb” 8dndécRsit &t
met hod, t hempréaiRl RgheP aﬁ ol ?Ias@qm%httblﬁﬁbrm o#B Rlidblb YoPRGedt BROAbWERdhanthd he
sok\pent at empeialeenwhiel thddurddlo PPELQiInHdgke BYuei ght . The form of the shaped
article i s note labsve-tmestionddedagiing!inehod britehegiHikinh enelfBcdnasel usediRdMAAIN Mitsmatislyt he
present i nwesd nethoddmay o Hb ape)in ichhkinatiors IFercdxaBle, it0E passibiel that film@rof eecAPEl resin | N
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. The laminate structure of the present invention may further comprise an additional metaliic foil layer.

Representative examples of metallic foils which constitute the additional metallic foil layer are the same as

those described above with respect to the primary metallic foil. The additional metallic foil layer is disposed
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met al | i C tbmiaks ekhibité Bizeliehl MBchanldabpropsktd® limmehiinall bility 4h0 GReBdnt WioBCtiid proertiedy

ei t her caothabs aadigleetrin foolistaatTBN hboke ¥ ciecdilse @f PRE fcomponent! Tdly, MBPkured RPE resin
conposi t icompdsitibihas an bx@bliRhiretardarice bathise deomprisesapbaresii contiing Bromiae dFourthly, the
combi nat i cored WPREN resin ecocwesttioh chadlekcellapt iadhesizaTpoperidsotn & aretallic rieilngndniow moisture

rei nf or cereomatiomat eri al . Al so, the curable PPE resin conposition filns may
contain a fTheecuredtRRECesH camposiion treapered frér compooerts @hf). @nanddd) o gsepponents @k i r e
15 r et ar(@ar@). (dngndriadthad mop siseleat dimpnsipnal i stabiitna parfipuiady Jower easfficient of derpaly be
provi ded epAngipfeinZs irestiefy therhthe phove pusPchPRE it Pm@smww'@ﬁ &om a?ﬁ‘rf?a?'és @),

st ruct #r éb)cGhﬁ'r@@@%"e%P ("})«e‘a)sfc) PWo(e)c'ﬂ raé‘?j‘wf' the f @lp °°'3?ﬂ§ {ieh- onal
metal lic "1‘361913’ it @@Pﬁd 1{99 Wa‘ég &(98’?9' 'f"e ure
structur & N éh F' ' o Wi “5‘? 5‘8'9 f Q!f%d as
an inter rﬁ? o Londs frpug f°°‘f'?1°é' ?ﬁﬁuﬁ?i"ﬁ?"g bthe "'PLH’?% ‘f’e °'|msaal so
polgsi bl e i t" .é;te b n9f.nvsm. B9 UG 81 HGhE el oAl “?f

one upon FTolo) P?era g,g}g,g I’é {aﬁﬁ (EEHP ji];h I&Yr&{uc indutibOved
by curi ngbia rb@@aﬁ?erof ﬂ1'etab6v§ midhtonédYedtu ru Ry, tHd InEibri 13fhbat e

structur ré‘égrq 1@9%5 % Jdbaﬁltabwu ly 8563 #d1aSRASHR 004 sifREsiAA PrifEd citclht BO4EH) a ldBisble-

cur abl e Rifed bARddtireRBBRE, niditRierQrintad cirdal 8 VErexibl lphdtdicURbosrél el S8@irbia diduit

Pr €S s Ukse . bobrd 2 dnciithoat! haiHashetalis basCa peRediior £RGHAYYeF Siftod cindlin Beard/ahd ttdnikaCr yl i C
resi n adhesFarher, the pheatiall of Gtha' present inCHARI M), bedadtintageyuiasad iy kb abaterialdfres hige and
t he | i ke.dehittpeirait, botrh chadrgnes imoes thaaidoaun ot wilktb rodiwaen tideditsre trailtilayer ciravit [board t he
cur ed | artavieg eotsrhoreldlianrad0 iugn Dthickiess bieah tneuldtite lagdyOhebvent ey éranadadbsimepives .
The | am reatiegii cirsit board antthe ike bapausé ofy hepti resistence| lavi mpistuze resisigren cand finsylation
conduc#oecbrepertes-t aneousl y by neans of a pressing nmachine. Alternatively, the

| am nate formati on and the curing may be conducted
Detailed Description of The Preferred Embodiments

Hereinafter, the present invention will be described in more detail with reference to examples, which
56 should not be construed as limiting the scope of the present invention,
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separately. That is, the curable PPE resin conpositions and netallic foils
are piled up and pressed at 30 reERO484I17%22Bdw t enperature to form an
uncured or half-cured | am nate which is subjected to heat treatnent at
relatively% ge rature, hi gh energy ray-radiation, etc., to thereby
cure the i X %’5? ' heat treatment for curi ng the uncured or half-cured

| am nate may GEOGER] Wigh%r GANSGHEHyIA l-Remlol bR fafi Ervfééog n&n%&%
I " ol A
present 4 }t ig a@f ¥ 8aiiEly e%get ﬁegr 29 Qpﬁsr{u{‘a@ﬁreasaﬁd Y30
to the curﬁ &%thrcoCQﬁPQa?daﬁ)'WH?e bie'ﬂé‘edl%%% SM tehripiatlie! SHA- thdnthé Ritkturd WAL,
B AN NagRudsty ol MinSodR oxAMGEIN& tho BRGNS 2y liRBOABRpdARirREDO {TLandBl Rk C
foil | ayer gmcbrbioe TRegMant Solner BOSRRAIG Astdlymey£r . Especi al |y, when the
curable PPE resin conmposition containing an epoxy resin is used, the

bondi ng 16t Re&rexich Ekeripeen the netallic foil layer and the cured resin
conposition layer is conparable to that of the | am nate structure prepared
usi ng an epoXQo pags by weiglt\pf bitklctional polyipbenglameadiioe (apiscasiimumpbleeysp/c ot 0:40r asmeegsured
conposi t i oin adk5 ¢/t ehlproleresalutionat 801t Cloabtained by exddative @slymerizétioh bfGsdimdthyiphbrel in the
cur abl e pobreyshesy 2&rbis(Etdiresthyb bydrakephemdivapane gl pdrty ba weight ohwalbic anhygrislewere
conposi 4 offy Biiandass @ng Hen theamiduenwasr axtrudod in Wiei eamet annesasafiieseropExrenlq /. The
conpri ses, regitant PRhANSFjielaeddnas Balymer Bui t h an unsaturated carboxylic acid or
an acid anh dride is produced at a |ow price by neans of an extruder or the
| i ke. 45 7°"°? éa"apﬂ?po:?/e reaction product has excel | ent f| | mfornmng

propertreswq |§Ns q Itof_r mca : Q) vr%mi”alth
thcuonven;su.g GBI r:g‘rrf'?s g g
Ther ef or e, gd ei%od?({ g)%m ngl 85{? rﬁex H @ﬁfﬁ n-ﬁxt nd laE){IINrpgtTna o

excel | ent
and the [i § m S‘rthB Lc% Jear&a.tss rrsrr drddl 15 ebon

excel | e} hbsrrént%mneraﬁ.ﬁe@&bscr B4 Rergirattet Was ad eweormosrtlon conpri ses
a conbi nation of an epoxy resin and a curing agent, preferably specific

- epoxy resi gsoxphsina phenol resin, and also conprises triallyl isocyanurate
or triallyl cyanurate which has the effect of a plasticizer. Further, the
cur abl e PPE (t)eBisghelith A gigeidyl @hercbpoey tresinl (AERIES, ingnussbiaiad i dhd Goldyhyi Asali Chemical
conponent ( didustty. Col.hi., dapasippexy palivaphict8g), ene et her resin conposition has
excel | ent st (@ logebramizated| bisphenol\Ahglyridyhether epaxi resin38ER7116RRianufetrad apd seldby Asabin
i s stored atCre@icpidnduitryCof, bid., 3apam apdxy cquivklent76; braminercontent 203 bsweighbel | ent

f1 owabi | i ty. GNdgrleremisatescbisohengl A glygidyl etfiorjegoxy kasinr(AERT3th annytacturas agd eold p-Asahi
conposi ti on Fhemicgiindystry=Co., Hide Japar: apAxe eptyRionHASPPrestine contprdr48,% by Weighnposi ti on
has excdf| erff) (Ff%%?l"qwﬁ‘i %‘P’S(rf&%‘ ﬁﬁﬂzﬁﬂe'ﬂ?’t' plurpe dssold by éhsqih Ehpricst 'é‘d’smb%‘ba{ﬁ%e
each conpon p ?? gsition conprises, has i‘ I%
494 722 Bl R é‘P1‘°éH‘t"°PH %"8’fyb'Fﬁ"l ‘Fﬁ"‘w’?‘% HiaptuRdizng solg by GbpsCeigy Jagan Sdppeaplesi n
has one gl BRSol rese}psr tion tenperature when cured. The cured PPE resin
srt"é]on prepared from corrponents (a) and (b) or conponents (a), (b) and

(e) of the p(ﬂ)eﬁﬁj?}r phaRS0| Bln (5076 %esloMem bl G8 Y SR by b 31 enbmicki ity o
PPE resin cogpQfd, Ubdam, has excellent chem cal Tesl st an

consi der ed t@ﬁﬁhehwpse,roea&aa leSin [(PRbade! manuratiureh SAE Y& by @L@erctfheltr\fbblarllduk‘tl'y Co.,
cyanurate i Suaapsy.mMy mscible with the reaction produc of

pol yphenyl ene ether with an unsaturated carboxylic acid or an acr d
anhydri de tn@iator m i nt er penetrati ng pol yner networks. Secondly, the cured
PPE resin conposition has excellent dielectric properties. Thirdly, the
cured PPE r e2isSrircathypd$ittibaviphiarg)hexyoesd (Rertiexyne 258®, emngachuicgnd seld by dNifiperr Diy &
excel | ent FRaabo.rldkidapaahce in sol deri ng, because no abnormality inits

apprear &@ce i s observed
Curing agent except for a phenol resin:

2-methyl-4-methylimidazole: 2E4MZ,
2-methylimidazole: 2MZ,
4.,4'-diaminodiphenyimethane: DDM.

§5
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10.when. the cured PPE resin conposition is inmmersed in the bath of nolten
sol der at 260 [err]C for 120 secoBEB9.49i@2Bihe cured PPE resin conposition
contains a reinforcenment naterial, the cured PPE resin conposition exhibits
excel | ent ne njcal properties and dinensional stability in addition to
the abovd™™® %’l" bned properties. Further, when a fire retardant and an
auxiliary f r r as a
fire retar dg%%gbéﬁ%n%g&? er:{@ﬁtmwoe&%u}?uéﬁ%aﬁ%ﬁy@ag é/ﬁ')g la%e&?eqd ? ﬁ) are
used 13 Mdidly fo tetl@hor cement material, the cured PPE resin corrp05|t|on
beconmes a conbsite material having excel lent fire retardance. If a copper

foll is |a%ﬂ@%@d\mﬂW%aﬂlﬁcﬁfsﬂ%&ol&@%ﬁ{m‘@eﬁ(@d &4, C.asaaps' te material, the

| ani nat e i s gbLee@NRR006 FaRRfured Aflsddy NRRLECRRfbal IRty dee Lid] Dpadur ed PPE
resin conposition prepared fromconponents (a), (b) and (c) or conponents

(a), (k) ,clés)xlomnd (e) has the follow ng features. 20 Firstly, since the
cured PPE resin conposition conprises conponents (c), an epoxy resin and a
curi ng agenh glasshaoticefrie g/nPlRE10Sgtm?nmaieropBglats, on has one gl ass transition

t enper at ur e Alglasatigieol @3 gimsmadesf Palpss. (b) and (c) are nmiscible at the

nol ecul ar 1 evel. The cured PPE resin conposition has as high a gl ass

t ransi 14 oremelepblodt ure as the reaction product of a pol yphenyl ene ether
with an unsaturated carboxylic acid or an acid anh dr| de despite that_it

conpri ses aRr@FoRponeplsyas ‘F'r?§9'¥eﬁ' jn chiog ageoeding g {a T"GH‘F"?’b wh 4 Gighle 1. The
Ther ef or e’“"“t’ﬁg"aEQW'E‘hP g e ( %’?l'?f""ﬁ |f?'1“o?1f"ﬁ‘a§h°e%°1’§ “ﬁﬁ’eaa'th"’k"ess of
resi st anc®Oft 2 ?“H v '8’ % q]f " c; red
rPESTrqe?Ion C (g[nal ha\%? fl % a fﬁﬁisr‘le a out 8‘]"5% r arff P]m was cure§ 2%5% for

di mensi o S; mpéx %B%% i)% & th guta :-Jt r‘ mﬁ icC ﬁroethylene
dielectric %onst ant o eczgu‘il oY oﬁ FPHJ:J corrponent Th| rdly, the cured

PPE regl W@,@é&,ﬂmeshaaadan excel I ent retardance because it conprises
epoxy resin containing bromne. Fourthly, the 30 cured PPE resin

conmposi t i onalRFpiRifidHe letBl usBl BES kawemaraA IRefofice! EkarfplSEt aldl 2, GialyP isbcyariufhtd W
DI St ur e W FIOdyPiursNand Tananitdttr MdreiBndédBy Gibing QI TRENSEBID Qhixd? I’a@dbﬂﬁr@do kHeGéfmulation
conponent shogrn, Tabid) 1. The mbdungl wésighapsd & rDRA dRLWIng @)preséifl) maching, at 2ab) @t 3pe)
has nose eixaed to@bikin @i coen saenal Ihavirigathitknbgs, of plabot 1 @bl Whénythdé ol mateial wasdoiedt  of
t her mal ein pizhisroaiyldne for 5 airutes,divellgtand warpdga wetelvbsealedve cured PPE resin
conposition prepared from conponents (a), 35 (b), (c) or conponents (a),
(b), (c) Compaatvp Bempiidition to the feature of the above cured PPE
conposition. Nanely, it is considered that the cured PPE conposition may

f or m adensdhe samepogiots S upply 7 vay cragdiupted witbeus ysing HYiMjensEnTe Tﬁ "‘e tor( c)
and (d), YRncdhe ehtainericured ppteriafyves polled m righloresthylepe fon mipyes Stipllige a ° WeRe

chem cal W through conponent (d) between these conponents by the curing

procedure an rptaa single polyner. 40 The material of the present

i nikent |4l10n |g'p dva ageously used as a dielectric material, an insulating
materia hénRtWal BibsolVEd & didbbrs @A ufdnisibds ?e%‘ ‘iet Rbmueiort $h6wd me! d
of o ect il A e o e Bl vt °£"3natwﬁ°

g };% mdé%ﬁ nsz #hb Imifite,
etc. becay3&ngd in %lr% Vin BBl Q6F W£§1se ﬁrE;d &IA Uglaés%tmts? gl of
the presepls dsBY NkiaMpled $0 80¥2 MM IR lo‘xh B4 ofter 5@pids. Al of the

si NGl essi glfdfheld CirbtiCebnipbsit HiateridMdd fbt have daHabd ﬁckmsésctﬁai hd¥ dx&uli6Ht ndhtiiing iobertiar d,
mul tilayer [hd dboROméntiored icdmpdeiRrmbterials ivbie pildal t€ b4 thidkrRsh ¢ laboltd.8 miGmBithe Biled
sem ri gi deomipbgitel inatedidls wére atirel. Accoppef il ihaving @athicknés\of SEjua wae tisdobadmonl®achesurfave
prepreg fdrtheapilet icomposifeematprialsnareicshaped aod tursbby &l passihgt ashihe tocobtalrua cdpeer, cladhe
mat eri al lehingth strystuess dhe ciring exanditions pfegachh exaadeaweren sfowa liny Tabiset! Anpressuneanras ri0al
for a b g‘FQIQIJﬁmsﬁ“W"tPleﬁdiﬁﬁm fioyephitinl wasigdod ip pressingripralb the lesampB®0 [err] of width
bet ween ci r &bg prapertigs pithe jaminglersireqtyres gbtaingd arthe have-entionsd mepiee werh MeaRd Fer r |
of t hi ckn®eass gifthealloping meteedsnfs thavren Teele fusatifving (asylts wergpblginetesi ve for a
packaging circuit hoard and the |ike because of heat resistance, |ow

moi st ur e }@§?'§T"&ht9ema'mi°ﬁ"}¥§m at | on 50 propert | es Det a| I ed Descri pt i on of

deve oot KRR o B e o i el o

descri bedfoll nla
constr uedap%§,ar ncmﬂ'lsl y%&gé? BbsBlvation' fo J%{eﬁl?l? h change occurred.
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14. EP 0 494 722 Bl Reference Exanple 1 100 parts by wei ght of
pol y(2, 2-di net hyl - 1. 4- phenyl ene et heR P 4B&V2208t a vi scosity nunber [err]sp/c
of 0.54 as neasured in a 0'5 g/dl chloroformsolution at 30 [err]C, 1.5

parts by wei ht of maleic €¥drlde and 1.0 5 part by weight of
2, 5-di met hyt B ?e?f"ccﬂ%'s[ta"bﬂldfl'eﬁ? I6, JISSRTMIPIPRO™ Per hexa 25B[err], manufact ured

and sol d by Japan) were dry bI ended at a room

t enper at ur e, Ng%gw?'ﬂeonﬁvfeﬁemnﬁsuﬂegofef %é% ext r uded by a tw n-screw extruder

under th Malpnder tenperature of 300 [err] C and a screw
.p.m o? %38%%&9'}08% dgrntjtah'pol ynmer is referred to as Polynmer A 10

Refer ence EXaTRinfpiehalifda B dr2s B Y25 Bl wadlcutluf HIAEA |aRibate sPRIVERATGNE: Qfsé?er

(a viscosi ty Hay mrrer{x&&i ITA® SdinpRfwal f1GHbdRh aRASHEREr ih13 sBiddH -bath Gr dbo Lebbras, Gin@h M

sol ution atmeRbh Sdhief Whe heaidl ai md'd)WhQ%bﬂ%ﬁc‘éQvaﬁ)@*ma|b§5ﬂsbépﬂb£fvatton to determine

2. 6- di mefohynpth@dPhot aky dhlrye RERAGNCE Of 2. 2- bi s( 3, 5-di met hyl -
hydr oxyphenyl ) propane and 2 parts by weight of mnaleic anhydride were 15 dry

bl ended, andcsdpertoitgesl strengthur e was extruded in the same manner as Reference
Exanple 1. The resultant polyner is referred to as Pol yner B. Reference
Exanpl e 3 20 From aléMingiastiugiurbya stip @j120 mof in pastthygnd@ 160 mimrirelegth was. o4t quk ©n\thecqopper
et her) havifeilg paralie] grooves wererprevisied af e infesyal of t9f m@. JHe eappercfaik batwagn ithe eeighbing
g/ dl chl or @Fagresn wss Pealadof cantingmsly et & fjatg, of $0 mnyrein.tinsa Higectige; ngtpendistilantg |thej cepper foil
anhydri de &Hépca oghgamplepiheglipsgithich occufpdyeien i e-CEPPSE 4‘(’%3 Rgeied SURSI B
(Per hexa 23 é?"?%"edrﬁ?lrﬂj‘l"'&sd? tecmaching: T§‘6I"ﬂ“‘b$/ egewed phile they gopper
Japan) wer & “iﬁ"éd‘“‘% ating. Tha ylupsphsanrst foi-eee B“Q“}ﬁ-‘ﬂw'l RS (ndendALwere
exty yded®i i M B YRR MR P8I Ref erence Exanple 1. The resultant pol yner
is ref erreq,) EQ 288, ncleymsr C. 25 Each conponent used in exanpl es

descri bed hHéreinarter was as follows: Epoxy resin: (1) Bisphenol A glycidyl

st 1) ot B S e ) S8 i R
dy

bi sphenol A gl yci et her “epoxy resin (AE 711[err] manuf act ured and sold
by Asahi Chempgdive ERiMps 4¥nd®. . Ltd., Japan; epoxy equivalent: 475; brom ne
content: 20 %by wei ght), (3) Hi gh brom' nat ed bi sphenol A glycidyl ether
epoxy resin (KnitaRSracirs wére prebaéd inrsabstantidly §l sdmb ynafvionBé EXapit @ flland 1elésaépt Yy
Co., Lt dse, thapallyl isqeganyrateq] tia®lceanivate3aid; and niBtm @erd Qfat @std. WhSn %sistandaciogiith)
35 (4) Criesatiylene siotha lamingie situctueesi was (ekdniibd Sdhiterimy af ftseCdutfice Gind gbosied af timyglass
Asahi Chemodpttls werechhsetrvey. Co. , Ltd., Japan; epoxy equivalent: 217), (5)
Phenol novol ak epoxy resin (EPN1138[err], manufactured and sold by

Ci ba- Gei gy Exapeies 14tie|16 Japan) Phenol resin: 40 (1) T-butyl phenol resol
resin (P826570, PS2768[err], manufactured and sold by Gun-ei Chenical

| ndustry Co. , E4ch ompongns g d'sf‘%' yed iy chjpnoform agpgrding 3¢ dheafRrmulstignshp ‘F’SZ‘B@@[:esr rijpe
nmanuf act ure‘EP‘t‘e'{ﬁd”a§BP‘H° ?‘Qﬂ' j{trads) é'fﬁ'%&ateltﬂ(ﬁ?ﬁ@tar@mcﬂ‘e obfajngd film 5 cknggs of

Initiator: @ Pf?ﬂ? ' oKinesy Aed the "Pé’P'i‘?é‘R %% egt].
makuf act ur e nge l Ibg)r (N red ina vacuum pressing mac ne at
40 % minutes to obtain’a cur en avmg a thuckness of about 1 mm. When the cured material was

boiled in trichlorosthylene for & mmutes no change was observed in the appearance of the cured material.
Comparative Example 6

45 As shown in Table 5, the same manner as Examples 14 to 16 was conducted, except that AER331 as
an epoxy resin and 2E4MZ as a curing agent were employed and triallyl isocyanurate or triallyl cyanurate,
and an initiator were not employed. When the obtained cured material was boiled in trichlorosthylene for 5
minutes, swelling and warpage were observed.

s0 Examples 17 to 22

Each component was dissolved or dispersed in trichlorosthylene according to the formulation shown in

Table 6. A glass cloth was immersed in the thus obtained solution to impregnate with the mixture, and dried

in an air oven. An E glass cloth of 48 g/m? was used in Example 20. A D glass cloth of 87 g/m? was used in

55 Example 18. An E glass cloth of 105 g/m? was used in other examples. All of the obtained curable
composite materials did not have surface tackiness and had excellent handling properties.

The above mentioned composite materials were piled to be a thickness of about 0.8 mm when the piled

composite materials were cured. A copper foil having a thickness of 35 um was disposed on each surface
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Fats Co., Ltd., Japan). 50 Curing agent except for a phenol resin:

2- et hyl - 4- et hyl i m dazol e: 2RI 492728cBhy| | m dazol e: 2NZ,

4, 4" - di am nodi phenyl et hane: DDM 15 EP 0 494 722 Bl Fire retardant:

Decabr onodi phenty et her AFR— 1021 err manuf act ur ed and sgl d by Asahi

G ass Co.°f eAl oo B 1A "‘“Qa's' %FW’ ‘fufeé by e Ryp 'él?lf"“;[‘ r],
ltl exam l? dlere s er r]

ranuf act Wﬁtel | SI W pfe fl ﬁ?}lb rA] pl’?ﬁﬂ;&egf@

ganUf act aﬁ )sﬁ? i a§egs%rgt§q?e%ﬁm 5 lr loned ﬁaﬁngr \Aéeré] g#@g; sqogvg
ass gl f»?,vg PRES ¢ o err

gl ass Cl 0 Jn §|7th9 Ilr%é l:om em naQ &{aﬁ’@@ n tl\ése l\ﬁeﬁ‘e %toFeQ a? ZEaQ)hfor 3 .

cogponenty, s b Taabiy mbd%-té? a@ﬁ HaiMai6d Yo J%Qn thw& ?y fv@{eﬁﬂhluea&br‘a&] calaQyn i n

Tabl e 1. chiBosid MhtbHaR wRSMAA8 ticAEhiRfes2del&iblatih of wd ndpbibed. 0 fOrma

film The Hpbi@d of UJn%i@QQco’éla&tﬁhﬁ&Qﬁ‘esﬁmﬁ&e @M os %Ql@n&cﬁiﬁ lEkanfbitd 1908 were

filmfRQrmdagudd 0pRIdnd Qfss RhetiCBmbatairb V230 A0 rak BBsehvbdk ErnieaEcE siiybstd ety ed.

20 Afgbée-nebitionet tdimpanentdiwereOsk@éimely WEll-rhibdibe. Wa S r&sif mas] canitleréd thatch High glass

vacuum priaasition @mparatierzad §odd oliividalvedistahids mey bepdteinedal havi ng a t hi ckness of

about 1 mm Rédsin nisttdinydbitity obtained id Exdnipie 17iid dofivedisas talloved at 200 [err] C for 30

m nut es; i nThreeasheéte of Be tcaralile canbposiBOnteriak falng ersiz@ ochdirs.x When atehpiled up. dtle

mat er i @l weight ¢fdiirbashepts ist neforréd torae dVih Fhremehepts of He miladupenurable goroesiterpatquiakare

obser ved prassadia 18 1feunderrrousesgire oft?@ ka/omifor 10atiautdsah stripBavinga %ﬁﬂfdf’ x\i8 cinghsl es

1 and 2 Aupis Eﬁeﬁ $eed pamnetilg anateyjal o the avight of B sivia iscplengd 1 ps WefRepie mek flanability| es

1 and 2, it ey pocpiisg ipdbRiPlonio s ™yiEi al |yl cyanurate and an initiator were

bI ended by usi ng a Henschel [err%5 m xer accor di ngwto the formul ati on shown
B_)a 1. The nixture W0 5Bty 4 Mo xdi"Ws g a pressing machi ne at

[err] Cfor 30 30 mnutes to obtain a cured material having a
th| ckness,, ar%ggg; ,e i Yhen the cured material was boiled in
trichl oroe ene m nutes, swelling and warpage were observed.

Conpar gt | Ven@%&%%onﬁ matenayy?\d %@Wﬁm%@&h@? whre phep @SR hRording BSthd RRELMCT ed
Wi t hout  Ugh Bichwh il Pdole)8 in 'tt%%hﬁ@%ﬁn%? 8s BA ¢7 loWa!l WRdrObsi B tidhRrosjierenyrd
cured Matfy jaminaté@iudifdsl &R dxinihdd] Vvhleﬁih@% 1Y |s6:RBes’ b expdSird ¢f M6 g1aSs\Bbthd WEte 2N
war page Vépsdived i 8 Gdisharalmeaimhsiss Brol 3. 1 14Rndid SRictiiSACEHPbratve Exdtphs 7ty @¢l Or
di sper sechab fwd §iss WakEitioR tofipbrailRs. 2016 GFaf iab@ibdddto thegIdse raRkition temperati@Vin ah Bpokpbl es
2 and . résirf)ITReGthe lwas Bscritied to BBGlasLrbnbitiont tbifpekaiuns of GORRE. WaRbnig lotithe eutfates was

| Mpr egnatobsantetiin thé) @stnaf Xibat retistasuadn al Bdlddel bati incComparktive Eeampledd td9.Vas theclablel of
48 g/ [ er rcpmpesite materthisi werdsstaraiate23 8 C, detddioglianss resih dibwabitity irBpfesgingrias/wservesiablout n
Exanpl es 1lvkek @tef it Coppariivg) ExereledP endiabolt 1ritBthddti¢rdr Cdmparative Fsamable 1. ot her
exanples. Al of the 45 obtained curable conposite nmaterials did not have
surfac® tExerpleddte 28nd had excel | ent handling properties.

The curable composite materials and the laminate structures were prepared by adding 0.2 part, 5 parts

and 0.5 part of allylglycidyl ether to the compositions of Examples 17, 21 and 22 respectively (referred to

P as Examples 23 to 25 respectively). The laminate structures had the same properties of chemical
\— 4 resistance, heat resistnce in a solder bath, dielectric properties and the like as ones in Examples 17, 21 and
22. The laminate structures had the same glass transition temperature of 220 *C as that in Examples 17,

21 and 22. The laminate structures respectively had finear expansions in thickness direction of 156

ppm/°C, 117 ppm/*C and 120 ppm/*C. The laminate structures had lower coefficient of thermal expan-

sions in thickness direction. They are superior to the laminate structures which do not contain allylglycidy!

45 ether. Therefore, the laminate siructures are favorable to creating a multilayer printed circuit board.

Examples 26 to 31
The curable composite materials and the laminate structures were prepared according fo the formula-
50 tion shown in Table 8 in the same manner as Examples 17 to 22. Table 9 shows that the coefficient of
thermal expansion in thickness direction decreases because of the addition of allylglycidy! ether. Therefore,

the laminate structure comprising allylglycidyl ether is especially favorable to creating a multilayer printed
circuit board.

85 Examples 32 to 37

The curable composite materials comprising allyiglycidyl ether and the laminate structures comprising
allylglycidy! ether were prepared according to the formulation shown in Table 10. In Examples 32 to 34, the

18



The above nentioned conposite materials were piled to be a thickness of
about 0.8 nm when the piled conposEP® 484t7@RiB4l s were cured. A copper foil
havi ng a thickness of 35 [err] mas disposed on each surface of the piled

t t d d d hi t
Copper cfa%‘?qeiﬁﬁnneataa BRI S emopedct e %8(1643? %ﬁ'@% RENEH S SEAT € 0E8 o
shown in It is Cl qgear Ar’af aec%%ﬁgrgon\l@%een resi me?%\lva%m éiéalggng seFI)ehowi

flomablllt PO REE the

gx %%e sL)n mee §10wa
ainat g s Béé‘i&u:{dt«? «'ﬂ, ﬁ'eiu.i 03 %\sﬂeaﬁ% it M %Tu
means of t S'e S W fbgthérﬁ %ft | St Bre acﬁr&fﬂo S, f&% Fl%he
were obt ai feghie db é'nﬁbﬁ&i%ﬁmﬁrem %ﬂ | cfai}l%% % u%ébea:'é adly SiTAte8. FliMdr"Ghcd 1R Z©
Of 25 MM XipRhatTBridfe fidlle Bie LHrGHB 8o RSteNAd&aB EmipRding SyibiGa WiRbChas Fowt RRRET
foil had ba@bnsiof ke eflble ddMpSAETkBiaNBSMdrSHELAISIBRCidyN othéHlid privBrably Lol i@ laGRlitybene
for 5 minupnted cildil begepear ance was exam ned by vi sual observation to

det erm ne whet her or not any change occurred. 16 EP 0 494 722 Bl 2.
Dielectric constant and dielectric dissipation factor. Measurenents were
conducted at 1 MHz. 5 3. Heat resistance in solder bath A sanple having a
size of 25 mMm x 25 mmwas cut out froma |lamnate structure fromwhich a
copper foil had been renoved. The sanple was floated on a nolten solder in
a sol der bath for 120 seconds, which nolten sol der was heated at 260
[err] C. The appearance was exam ned by visual observation to determ ne 10
whet her or not any change occurred. 4. Copper foil-peel strength Froma
| am nate structure, a strip of 20 mmin width and 100 nmin | ength was cut
.On®t he copper 15 foil, parallel grooves were provided at an interval
of 10 mm The copper foil between the neighboring grooves was peel ed off
continuously at a rate of 50 mmn. in a direction perpendicular to the
copper foil surface of the sanple. The stress, which occurred when the
copper fpil was peeled off fromthe cured resin, was neasured by a tensile
test machi ne. The value of the stress, which was neasured while the copper
was peeled off, was fluctuating. The val ues of copper foil-peel strength
shown in Tables 4, 7, 9 and 11 were 20 the m ni num val ues of the stress. 5.
Fire retardance Measurenent of fire retardance was conducted using a test
sanple kaving a length of 127 mmand a 25 width of 12.7 nm according to
the test nethod of UL-94. Conparative Exanples 4 and 5 Lam nate structures
were prepared in substantially the same manner as Exanples 11 and 13 except
30 that triallyl isocyanurate, triallyl cyanurate and an initiator were not
used. When resistance to trich- |oroethylene of the |am nate structures was
exam ned whitening of the surface and exposure of the glass cloths were
observed. Exanples 14 to 16 35 Each conponent was di ssolved in chloroform
according to the formulati on shown in Table 5. The m xture was poured on a
Teflon (trade nmark) plate to forma film The obtained filmhad a thickness

of\L
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about 100 [err] and good filmform ng properties. Surface tackiness and the
li ke were not observed. After driEBRIO# Z2BEr oven, the fil mwas shaped and
cured in a vacuum pressing nmachine at 220 [err] Cfor 40 30 mnutes to
obtain a cured material having a thickness of about 1 mm When the cured

material was holled in trichl Leepb-)d—fae OF—E—-put-es—Re—ehgnge Was
observed in tjlif_%aﬁp.e rancie of| the| cured nmaterial . [Conparat|{i ve {[Exanpl e 6 45
As shown in Tab} e%_, t he [sage|l ngnheg fscEkagples 14t 0 16 |was [conduct ed,
exceptsthat AER&’)S%@S an lepoxy repin and PEAMY asla cyring aggnt were
enpl oyed and {trsal¥l¥l] i socyanurate orttriallyl cyanurate tandfan initiator
wexe not errpl@e'd.u V\Iﬁn’ennt he,opt ai hed cured materi al .was JqQileq in
trichl oroet hyjl-ene & of 5 nj nait pse bwel | i fig| afld| wlr page [wer 4 Sbderved. so
Exanpl es 17 tidg 32 sEacir copponent |Was {rssplvedl or jdi spersdd i
trichl;aroeth))lgarefaccordi ng tp the fofnmul §tiof shown ijn Tgbl e |6. A gl ass
cloth was i ded i g tde| tgup 8b aBnedgsol BtjoR 40§ préedné@ ¢ with the
m xture, and dgiecﬁ;ih ah gi? pven] An|{E"gllass|cloth of 48 g/[grr] was used
in Exanple 2 .UA ®Dallbss cloth of 187 g/leir] Wwas isedlin 35 Exdanple 18. An
E gl ass cl ot h| ofl 705 p/[err] was used|in Pt hed exdnplds. All df the
obt ai n®d curapl g cbnppsitg majerials i @ 3ot fhave |Surflace |t acki ness and had
excel I 'ent handl iing prpperties| The abové frentiioned érpdsiite naterials were
piled to be g tHickness®of 3bpuf 9.8 en §h€ pilted eonposijte material s
were cured. A cqpger foil|having thicI@Ess of 3% [eer|r]e was di sposed on
each surface |LY o EPl 0 4p4 7p2 Bl of |t ke pi | ¢d cgrrposite mat gri al s, and
shgped®and cufgd Dby a| prefsi ng nma¢hi ngé to obt qi ;g cogper [clad | am nate
structure. Thexdurjng| conflitifns o¢f eqxcE ex@ml & were [shown 2 nf Table 6. A
pressure was @d [kgggefr] [n_all _exangpl es. |R&si n§§‘|ovgabi Id tly Wals ggod.in
pressing in a]¥f t ipwekanpl es. The propettiles qf L He 1 dgm n teo_strugt:uges
obtaingd in th§ abovet nenti ongd nnenl were~gqoe ds shHown {5 ~i|n Tﬁtﬂg 7.
When all the cgr[abde conppsii€ najeri dl s ¢btaifned |i n tlhesq nmpl €€ Bere
stored at 23 [®Br|r]sC for B noft hs) thé quiialll @ gprposi iabg %2
mai nt ai ned gopd fropabi fit’y| Mhen et He ~stlored o PtEL
material s werg i hto |lam hateg, deteriloratli on t'E @ss was not
observad. The|s of fynaf ¢ ¥i scd®mndPici[B5 d wak en gty fctures
obt ai ned in Eka 17 tp 22]werg¢ 10 quiged. 20 Bs| ty&nsition
t enperature of rf € was ebgereved.< This |f &t Pat:tgl@i
above- nent i ongd pent s wefe extrernely |wel Ii- i g refdldg it is
consi dered thpg HH-aR—-arReHat-b+ hemiscal
resi st #nce mayz |§e . gResin [mg t fgéwagoiligy d inl EXgnpge 17
is defined as| o hieg shgetls off thgq curfalg e it es Nt EBicad
having a size} §&f cm ¥ 10Zcm arq @ e yp.2 The 1 of thpgeggheets
is referred tpPas ferdl = Three shdet’s lof*flhe*pile |l e coRpdsEte
mekerial are presgec at 170 _ |C_under |a prijessyre. o [ err] EgrgEO
mnute® A stfip Bavd ng%a|sicze G |1G 4 D jcrfiils Tu prif t heZ@r2Ssed
conposite nat eri Ak 2T e ightl & jthe |st¥ijp 89 ref ag Mg «Ein
nel t flowabil |ty| & Tql §ullated dedordliindstlo ghe 30 f o nul 33 8
Resin nmelt flowabitladgdy € [e&r] Conpdrdtivg Exgnd g 1 25 Z¢ JBe
cur abl g; conposi t éérﬁ realis sand g fe d gmmdt e2 gt raic re-:,preg@r-;ga
accordi ng to he—ormHa—tt+of ST T bte—6—n E"g“l'ﬁ"lﬂé@?g
Exanpl es 17 t¢ 22. Wi¢n-r ¢sisstlamcq t<o [t M dhlworloet h ael S &8%

- al a2l 3l 2l 21 2 S 23l €-979

o E| E| 8| E| B| E| E 2g TFen®

3 A % ® ® 5 3 % E§R| ~mmn
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the | am:nate structures was exam ned, whitening of the surfaces and
exposure of the glass cloths were oEB@rd98d@22 B1al| Conparative Exanples 7 to
11. The lam nate structures in Conparative Exanples 7 to 11 had two gl ass
transition tenperatures. One was ascribed to the glass transition
tenperature of an_epoxy 30 resin_.The gt ihed tg-the-glass
transition tenperatpre of. § PPH Witeni faces [wad pbserjved in
the test of heat |reki staﬁce i4 fa sol der rativse Eﬁ(a"rpl eq 7to
9. Wen the cura)l-e cp,rrpgsmes tgr.,j@lcs t 23 [lergl| Ca
deterjoration of |Besi f fEoyabt || ty=inpr served adopt 1 |week
| at\er’ i n Conpar af éve Exafpl e 10| and abol er in |Coappratijve
Exanpl e 11. 35 Exanple 23 tlo 25 The cur materli df sl and |t he

| am nate structufes|were_pieparied by addi D. 5 parjtssahd 0.5 part
of allylglycidyl |ether t& tlhesc rrp05|t|cns of npldgs 17, {218 apd 22
respectively (re1é°i_r ed t(§ LS:EX nples 23 t9 BS.r spectlvely).:T"nenI am nate
structures had tlhe& sare ;:rcpeft es ‘of cHeni chl °4 —re5|stanceg hesat
resistnce in a sokider bagh,| e ectric dropefties and the I|i k& hs ones in
Exanpl es 17, 21 andj22. Theq | anj nate strluctufes had tlhe sare al pss
transiti ®n tenpefatfire of 320 [lerr]C as |that|in angl es 14, 21| and{22. The
| ami nate structufesresp&ctlivelly had |inear pxpafmsions in tthi €¢khess
direction of 156{mpp C, ¥137 Pppnferr] Cland 120 ppnt [ferr] C The| | aninat e
structures had | g\gef Qoefffilci®nt ®f° Plferimd? pxpPan- Fijols T tdhi ckBegs
direction. They ﬁe supefa‘lcr ¢ o the |anijnate| strycturles whi ct?':da not §
con{ain %{’Ilyl gl y¢idyl 46~ether. Therefore, the | am ngte stru ufes arey

favorable to creatt To—& e L;TU1 m rted—etreoirt—iraard- .}\a.‘I:llJ TS ’6.3‘0 31
The curabl e conpgsite materfi als| and the |l am pate|strycturedq v@rp prepa+ed
~according to the|fgofnmul A 0 Ripn shown fin Thble|8 in the dam® [ranngr s
Exanpl es,l7 to 2272 Takl e £9 [sHOws ehkae o He «opf bi ¢i ent| of < Hergm| exparibi on
in thickness di I‘%IOI’] dcgcr becausq of [he additlion off gl yl gl ycigyl
ether. Therefore he | affi 1 conprisiing gl lylgl yc;fdyl efhét is
especi ally favor s at-Rg—a gl t-Hl-ay e —print-ed—Cl--oui-t—bpardd TH
Exanples 32 to 37 T e..curat ONEOSh mat ef i al $®¥conprisirg al|yl glly@ dyl
ether ane the | afing ORI ifsi ngl al | yI @ ycidiyd let hef were
prepared accordi aEi:bﬁ&Hovvn n Tablge {1Qy &1 éarrpt:es F to
34, the 18 EP ] nme _manndr as| Exa I? 17 ad enmpl o¥ed. 8 n

Exanpl es 35 to 37, g Was ed. It i &ear
froma conparisonf bét\ieR rlesZ n| nelg fl dqwadi igy of§ 4. Ob ¢ Exar;ple 17 &and
those (sffown in TableZid) df Fxpnples 37 tH B4 zn@ d c®fpdri sgn betlween
resin nmelt fl owatlllty,‘;BFE (L"of B@anpl gq 28 atn'é= :;hosgg(chowg in T\Qﬁ
11) of Exanples 35 10" % Hat™ resi d& nel t| f'TopaBi |i ¥/ lof2tthd cufable| &

conposite materi al inNcreased ow ng to tne addrtromnm of The ollyféglyci dﬂ

et hey. Therefore, pfinted ci rcui§ boards, for whigh the curlabl & conpoite
~material conprisiingfal Iyl glyci dﬂ ether is used;ﬁre easi |y Ia|§i nat ¢d.
Further, since the llam nate strugture nmade of th,e'”curable donp®site
mat eri al conpsgisifngjallylglycid et her has Iowttlnear expcnsign, t he
curabl e corrpo$|te terial conp sing aIIyI o] yc@lyl et her ifs preferabl

“used foresa miTtil ayer—o—prrmted—crrecurt—board—35—26-25
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Claims

A curable polyphenylene ether resin composition comprising:

1.

55

(a) 98 to 40 % by weight, based on the total weight of components (a) and (b), of a curable
polyphenylene ether resin comprising a reaction product of a polyphenylene ether with one of an

unsaturated carboxylic acid and an acid anhydride;

34



55 1.

A curable polyphenylene ether resin composition comprising:

* Q) '4.4 4.4 EP 0 454 722 B as—AT YD .0 a. -
-M .00 0) C 45
0O 01 -44.4 41 .0 \ml\ml‘
001 ad.aal | RN R A
bOO-~~v4 4 g Q) Q 0=C—r6o g 8 go 0 0 55
1 A crabl pol ghatgl £n errefy cnpptin p00sig 34 ~ 004
04 EP 0 494 722EB3 L M PB* (b) 2 tp 60 % by Nei ght, based on the
t ot als wei ght of Jco@pbne®s (a] and| (b),|of af |eapt ong¢ cyanurate sel ected
fromthe group conu§j§ti of frial]lyl ipocyapuratge and|triallyl cyanurate;
(c) 0 to 90 % by \N@lght, base fhex tpt & yeigh conmponents (a), (b)
and (c), of a rgsi®g-8onp si"el n=coppr+ s| n@gtah epoky ~fe$in and a curing
agent; 5 (de § 80f30 %9 by weight! based onfjthe {otal weight of
conpdfents (a), {(bg-#(®)land ¢d), pf a fonpound hfvingjat |east one
unsat urat ed doubl ebgrll and af | eapt ong epoky group; (e) 0 to 90 % by
wei ght, based on tBe&tHt &l weight pf cofponepts (@), (b), (c), (dB and (e),
of a reinforcengnt ®nfit®rilal. 10 2| Thelcurable pélyphényl ene eth@ resin
corrp05|t| on of dl alam 1 erei p the} anoupt of {each{of cenponents (@, (d)
and (%) is zero. 3.'; AA4illm pre¢pared fromthe|curabl e pol yphenyl en® et her
resin conpositiqgn & é‘fal m2. {15 #. A gured|pol yphenylene ether mesin
conposi tion obt i ne ¢uri ng thej cy apl g ppl yphenyl eve ether re
conposi tion of b. A ik prepafeqifiomt he gujabl e pol ypRenyl ene
et herypresi n conposi,t pf claim?2f 20 |6. The cugabl efpol yphenyl &ne et her
resin conposition ggclaim1l erefn the anount of conponent (e) S 5 to 90
% by wei ght, based:‘,oﬁ the¢ total we}jght of copponepts (&a), (b), (c) (d) and
(6‘) and t he antirr excir—of—conponen a(u) amnd ul) ™$ zero. 7. ,& cur ed
pol yphenyl ene etjher 8esi com*)osm on obtai ngd byjcuring the -cur ali e
pol yphenyl ene etjher wegi w chnpos|tien|ofeclaien §. 8. #he cyrable
pol yphenyl ene etjhe conmposi tfom of ctaimi ywherein thedanmoumt of
conmponent (c) % by wei pht> based|or>the #ofal we@ght &f
conponents (a), (d) jand [e), and the ampunt ¢f eac® of &onponents
.(d) and (e) is Zero.,.30 9. Th¢ curpbl e pol yphenyl ¢ne efher re5| n g
conpd8ition of i 3 clalm 8 wherefn satd epdxy résin cénpriges a
broni nat ed bi sphen@ Y8y gIFcildyt pthler|r&in (R) |arf & novoE.ak EeROXy resin
(ii), and said duria gent™i §.&8 phefbl |[r&sih (Ti) Tn corrponent &). 35
10. The curable poluyhphen | enejet hef resin cofrposi {ion ¢f gl aBm 9 wherein a
contgpt of brom & 5 T{TNE jange[of S|t0 2y % D) htg 1 Af@im
prepared fromt ral ¢ pol yphenyl ene{et hef resin CO*’DO&I tgon_gs any one
of claim S8, clalngorgclai-m 10. 4p - g 9°
. orf S0 W
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Claims

(a) 98 to 40 % by weight, based on the total weight of components (a) and (b), of a curable
polyphenylene ether resin comprising a reaction product of a polyphenylene ether with one of an
unsaturated carboxylic acid and an acid anhydride;
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12: A cured pol yphenyl ene ether resin conposition h '
transition tenperature, obtained bﬁmnsmmam cur abl mlm;jiﬂ immlﬁwﬂrher
resin conposition of any one of claim8, claim9 or clal me m
prepared fromthe cur ed poI yphenyl ene ether resin, conposition of claim12.
45 14. The curé‘ﬁl%aw ht rRased; qpethe iqlal |"h‘9tt‘cﬂ‘q96*§li"t"P'B~°n(abP"da %ﬁb'eéﬁ‘ one
claim1, clai m "“’8 ?' fE? tl}‘? %fP'fhcfEF's\,WRa?fgIaW' fspraranyratn And “ gg g e)
is 5to 90 %b aipl weigh °°B‘P°’t?8‘ﬁr$ g0 felyyof a gy

9, (e USSR e gt e

fgggpg?ﬁ'rgneota A%,?JunJ %t{lﬁ&a(ifér Qét sl Bl oy ‘B bty & o

conposi tion of r&),t 8 e;l,{lmy g Tge curgﬁ ﬁﬁ'@ ene g?qher (di © of 2
conposi tion of cl a| m 1 wherel n the anount of corrponent (c) is 10 to 90 % by
wei ght apd at hheadiRiidt pdWphénPIBL BREH rebifl) colmpostlion of Qa0 1 %atadin b Hilountbét Seh @n
the total 55 compomggj;lt(d)(aﬁd epepanents (a), (b), (c), (d) and (e), and the
anount of conponent (e) is zero. 17. The curabl e pol yphenyl ene ether resin
conposi ti 013. OA filhl prapared ormvine icaratile SalipblengipMexethet RSih BortydEdni o idima. br om nat ed

bi sphenol pol ygl ycidyi ether resin (i) and a novol ak epoxy resin (ii), and
sai d curmng. atyewed palypBénylene BiRer(JesikDdompagtioBlob@ined by curibg theSutabla polyehecyiene ethen
(iii) in conpesieenmppsition ofi@im?he cur abl e pol yphenyl ene et her resin
conposition of claim17 wherein a content of bromne is in the range of 5
to 20 % by Sweh tPreprgred Giom fecurebie privepienyieee qthep resip emRogifiantsl @aict yphenyl ene
ether resin corrp05|t| on of any one of claim16, claim 17 or cl al m 18. 20. A
cug ed pdPyBhe ﬁ@e BT'YPQP"VP"@% ?tﬂe’(f EPesiign, of i A yherei q 'g @ponent {e) is
tranS| tion te a?T yoighy g}"’iﬁ %S" | welghg) CRTRONN (?)h@)'&)r e 8?%9?18?1?}1%%
ether resin ¢ %8 ‘f°"15’ﬂ"°8 %8 claim 16, cl a| m 17 or claim18. 21. A
fllmprepae o b Ll m
20. 15 527 1} °l'3r9 e&**"' R e RS SpBlnaE by R} Do BB Mol shie? 1
claim1l, cI a| m c a| m 1 or claim 18 wher ein the anount of conponent (e)

is 5 to 90y cW%blg BliyphbARAE et} résihEcomBlsition YEIENY whbreifi HERRBET bcomBanent(()is
(c), (d) and {0a 90 % ngdﬁybégd aptnytbtwwmaﬁcoﬁ& r'its (a?at),rtc)qeyma@ tah@®ihe BANINNY
a single gl as&esaha,nadn{pbmtst@m@ﬂgg&@, obt ai ned curing the

cur abl e ol yphenyl ene ether resin conposition of cI aim 22 24. A lam nate

struct ure @ONTheicatablg palyptichylans \ethae tesin | dompdsitiod ofodidim at orl Rt B whar@in Getiit] efloxy assim
conposi ti on | copefiseslia bprdretbd displaenol | pelggiycidyhethes weising(iy @ndod navalaldeport msih (il ahd sdid
sai d cured resring agent|osphend resib diiirgcomponenigd). pol yphenyl ene et her resin
conposition of any one of clainms 4, 5, 7, 12, 13, 15, 20, 21 or 23, wth
the 25 3 1B Thioygble Relyphamdane ether resimpamniositonf claimt Liwkerdima ceptent o romine\ip indba ed
resi n conposieras®f b B8 % byweight - | east one surface of said netallic
substrate, said at |east two cured resin conposition |ayers are the sanme or
di fferent dird® 8y Riergied framdhe quighle polyptgnyiene Pﬁ"le’d&?‘fb‘E?g‘P?ﬁ"‘BW‘l 2y, @recof gaip & claim e

ort\,upon anot‘?’fé’la'm 12’5. The Iam nate structure of cl ai m 24, having one of (a)

an addi t Oqgl A cure ol onylene er¥es|n co Qavm a sm % lass ranS| netemp 'i"Jturgl ogtaggd
t he cured resy § %I}g ? ({r rg,g
cured resin c rrp03|t|on n at east e surfa e o) sal pr| mar
nmetal | ic fQqglaaplepaddd réh ﬂ@qgrb& b&MRnylERS ﬁhér vefsin ‘cBhposition of claim 12.

45

14. The curable polyphenylene ether resin composition of any one of claim 1, ciaim 8, claim 8 or claim 10
wherein the amount of component (e) is 5 to 90 % by weight, based on the total weight of components
(a). (b), (c). (d) and (e), and the amount of component (d) is zero. -

so0 15. A cured polyphenylene ether resin composition having a single glass transition temperature, obtained
by curing the curable polyphenylene ether resin composition of claim 14.

16. The curable polyphenylene ether resin composition of claim 1 wherein the amount of component (c) is
10 to 90 % by weight and the amount of component (d) is 0.1 to 30 % by weight, based on the total
55 weight of components (a), (b), (c), (d) and (e), and the amount of component (e) is zero.

17. The curable polyphenylene ether resin composition of claim 16 wherein said epoxy resin comprises a
brominated bisphenol polyglycidyl ether resin (i) and a novolak epoxy resin (i), and said curing agent is
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| ayer one of (i) disposed on an outer surface of an outernpbst cured resin
conposition layer and (ii) betweerERa® 484&82Bbne of the

conposi tion layers and a cured resin conmposition |ayer H"lﬂgmllmllﬂﬂﬂeutlﬂl
when t he conp é_gl te Sthucture hg@ at least two cured resih conposittien «

| ayers on at®®8"° m'"l"@a\'é?"@ﬂ'e" ¥ face of said primary netallic foil.

S *g,gg‘? o8 oy AR ol DR AT A Bl e,

Konponept en (""%°°‘5 es hi rt bar en Pol yphenyl enet her - Har zes, das ein
UmSEtzung r r l’eﬂ%%ml?ﬁg 16, cl
Car\bansdu?g m%&ﬁem Sgur%%r%ﬁ%iry?%ﬁ%%?hlﬁmmegm g&n%&uddrwg%%é\kfv%a@/rf %e:zacljn(jgen
auf das Gesant gew cht der Konponenten (a) und (b), m ndestens eines

Cyanur at s ,20.08$urddl polyihRényRhks stifdr irésin dbmipSsRiol Asvitiga singlROglaks radsiidr ©iipstatiral obtained
best ehejgden Ky ¢upiethe burable polyphedyisrbastieh teksin icGrhposifiéh) of @nyodns obéhiredBy.clafh 1 D& ZREEN
auf das Cesamd gew cht der Konponenten (a), (b) und (c), einer

Har zzusammenset zung, die ein Epoxidharz und ein HArtungsmittel enthAlt; (d)
O bis 30 @wA ik prépered fem theshred aslypBeyiand gftanresintcomipnsitivtosipleimeddt en (a), (b),
(c) und (d), einer Verbindung mt m ndestens einer ungesAttigten -
Doppel b nG@-n'@eLﬂ#Gb'mPﬁ'mw@ﬁg etbprryesin $ition oy eone gigclaim 1, claing 3§, cinh i Sorgizim
Gew. - % bezob"ewhe&iﬂ thaaainaaptsHf rromeRuPRiHe) igeT t R veighl: Paspd op fe, tofak yeight f
und (e), ei nemPoepts(alRelkihadi®st anz. 2. Hirtbare

Eglr%gf\eegyl gt he pga‘;za;ﬁmgp nsetzu;??rmg%%:ﬁ];g%g ruch tlraq%%r%gp%%@eﬁ ge der
hi g bar®n Pol% Anspruch 2

h tell,

Pglr 3gﬁeﬁyl I(gjn mqin%te %9‘*""3 c%'{ﬁ%éﬂ%cg rlm%é :meal:% f(f) ﬁrlidGeth Egured resss::’ com |t|on%Ia eeé
Pol ypheny! e“&ﬂyph b e pArs o.%.mafé ermlﬂ %"ei@t 5.

Folie, gie apsiddahat Wﬁth@&&ﬁbo?@é(r 8 V4ol Rl Qo J&%@dﬂﬁﬁ%ﬁﬁ&&@%%ﬂ&?
Anspr uc h 2 NgloQBTdcE bil daidetallic subbidté]Raid Gt ledsBewb B@bcresin composition layers are the same or
Pol ypheny| engiidigh artdaaia 2166 8584 MR BonsiRSTIR 148 BreWiiBoshd ohdUpbrilardiner. MENge der
Konpo- nente (e) 5 bis 90 Gew. -% bezogen auf das Gesant gew cht der
Konponent es. {t)lamigdg structe, of (Clim 24) Havirg) one RELaf aphdditibhatimetalfc MERGS ddPdsed on an
Konponesat en §uer surfade Gitthe pieeviesis comdokitionSiéyer dibn the éoaipadits @trture has one cured resin
Pol yphenyl enesinipesitiohitayerzon siblewst oeciudacn gt saiti primelty mskalliblfulif and ¢o) e addiviena inelritiafoil
Pol yphenyl enleyer iohe ot (Haisposed anmae autert surdapg ofj enaderimos gonad kesid cempsitiore layamandi @) 8.
Har t bar e Pol Py daggtt gneraf e cereds pineARasiiem Byeye aedBa A rresirh composiiien; laved i e
Menge der Koffigent fhreto whepdipr gompesite stiuchieshag Gt (gast teagurediyesin eastpogiion 1gyars on at
Gesant giwi ch'FasEI@'?e SAc ShradPEmary petalie 9§ (c), (d) und (e), betragt, und die
Menge der onenten (d) und(e) null ist. 9. Hartbare

Pol yphenyl éﬁnf)aﬂﬁ'?m‘f—'ﬁrzzusammnset zung gemaB Anspruch 1 oder 8, worin das

Epoxi dharzI ei_lg bare merte henol - Pol u‘ﬂl ycl an F‘%her- Harz (i ) und ein
p ylenel US: en i al
EO\LDJ akg EpOX g 5. Q:B@%if)%zz emlal §a[s% Ggsgmtgewnch Hon onen%en %a) ung (b), eines
orrponent e (C)héﬁﬁaﬂm Qﬁ&he I-Ierkgs hés oin Umsetzungsprodukt eines Polyphenylenethers mit

einer ungesﬁttngten Carbons#ure oder einem S#ureanhydrid enthiit;

{b) 2 bis 60 Gew.-%, bezogen auf das Gesamtgewicht der Komponenten (a) und (b), mindestens

eines Cyanurats, das aus der aus Triallylisocyanurat und Triallylcyanurat bestehenden Gruppe
45 ausgewahlt ist;

{c) 0 bis 90 Gew.-%, bezogen auf das Gesamtgewicht der Komponenten (a), (b) und (c), einer

Harzzusammensetzung, die ein Epoxidharz und ein Hértungsmittel enth#lt;

(d) 0 bis 30 Gew.-%, bezogen auf das Gesamtgewicht der Komponenten (a), (b), (c) und (d), einer

Verbindung mit mindestens einer ungeséitigten Doppelbindung und mindestens einer Epoxidgruppe;
50 (e) O bis 90 Gew.-%, bezogen auf das Gesamtgewicht der Komponenten (a), (b), (c), (d) und (e),

einer verstérkenden Substanz.

2. Héartbare Polyphenylenether-Harzzusammensetzung gem3B Anspruch 1, worin die Menge der Kompo-
nenten (c), (d) und {e) jewsils null ist.
56
3. Folie, die aus der hdrtbaren Polyphenylenether-Harzzusammensetzung gemiB Anspruch 2 hergestelit
wurde.
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10.- Har t-bare Pol yphenyl enet her - Har zzusamrenset zung gemaB Qm

der Brongehalt im Bereich 5 bis 20 E@4%%72R2&yt. 25 11. “H"'I I ”mﬁ Ilr
ei ner hartbaren PoI yphenyl enet her - Har zzusamenset zung genaB el nem der s  +
AnsprUche 8, 9 Pl er eI |t wirde. 12. Gehartete

Pol yph enyI e?‘fetef?g rteﬁa 0. ? %ﬁgvrﬁ%sgtz gng? d'g?’h'ﬂ?"ﬂ%de’ hirtbaren Polyphenylene-
- @ ast ber gangst'STHEFAR "P"enﬁetzgn%?ﬂ"@ MElAGEER WIHEP-t bar en

Egle?/pggnyl ﬁg?tﬁaﬁr d#é‘aagg E&%g%%gﬁ%&é%ﬁﬁeerggﬂ;?ﬁa ezulxsggrw d ruenﬁggﬁ gd Rnsprugh 2 herges?ellt
Pol yphenyl enet er-Harzzusarrrrensetzung genmaB Anspruch 12 herge- stellt

wurde. 35 14. Haabdrd BéifnEIleN MR AN L ROGIMMALAIRY Gtin HREIRILA Gt wiaqj.egﬁ Bas!

der Anspriche n&nteiﬁt) 5 Bis@®d Tow 19, badBYoh Quf‘i!!h&GMﬁlﬂﬁ@WtQ?gf ﬂ? c)ﬁd)hlng%o
Gew. - % bezogesiram lundlds MeRB ABH KiRidbreRton BFlind (@AM RD

und (e), «petragt, und die Menge der Konponente (d) null |st 15 Gehartete
Pol ypheny| enetdesirteldoolyphibponstBsitdrZusagmdhsetzarigN@é d@tAdr@RYder hirtbaren Polyphenylene-
A as~ber gangs tierparatanmenskitBnglgbmis Anghriick B edtisitoh wixge.der har t bar en

Pol yphenyl enet her - Har zzusanmenset zung gemaB Anspruch 14 erhalten wurde. 16.
Har t bar e Po8.yidbepd Bolwphénylendiwer-Hargeusammensatuag iganig dngpiBicAn syorin alie Mengevderi Komgo-e
Menge ders Konente (re@ bis G Gew % perogid aBbdas-Giasanigrvictif der empraende (BK G idnghung
(d) 0,1 bis SGG)C@WQIWGF'EMPQ@%E‘ZWWMM und(e) aulfistdas Gesant gewi cht der
Korrponenten (a ')_. )éogl (lh und (e), betragt, und di e Menge der
Konponent e H'Eﬁ"? 9 °"V'f'7° %?’F%WWW% 1B ARERIYGB - 948F & M9um ARFeFROEEhRcN g
gemaB Ans ruc nltgom lﬁg dplethesHaz §) ¢in Moyalak-Epoxidharz (i) enthdlt, und das
Bi sphenof Pol Fg"@f’ﬁg’?'@t €‘P°’|Q5 ?)FW)Ph?Jﬁ@a'éF"H‘sNovol ak- Epoxi dharz (ii)

G ihf" sy Rl Pﬂﬁégy'ﬁ"e*" RSP B raec i, SHOUE s of oy SRl

Anspruch 17, worin ronge aIt I mBereich von 5 bis 20 Gew %Iliegt. ss

19. Fol i g, i, FoRiiiie Y6Y oilbr hibaof BolfAs | M

genaB ei nem dey g @igm.\%gétemu,dg Dol g@&%%&lﬁhn'gﬁ{u@géiﬁya TR Moo
722 Bl IIIIIIIIIIIIIIIII111II1*C L M S* 20
Gehart et e P \Geh# il FroRPhdiRbnotriorHati 6amMABRS Rling UMDeifBr binBhdnCtilasBbdigah§®peratur, die
G asUber gangs tderep eltiing der KilirtBar6hIPdlfphénilohdiiveHaI2iusdiMehddBR) lgem48 einem der Anspriiche
Pol yphenyd enetsheodelHilr arhaiterewmasnset zung gemaB ei nem der AnsprUche 16, 17 oder

18 erhalten wrde; 5 21. Folie, die aus der geharteten

Pol yphenyl etetFolsy diblcauy dersgehdrieies cRolypiegyleretiaBlafeagsammendset2ihg lgemile Ansptueh 2 herge-
wur de. 22. HamsteliiawedePol yphenyl enet her - Har zzusanmenset zung genaB ei nem der
AnsprUche 1, 16, 17 oder 18, worin die Menge der Konponente (e) 5 bis 90
Gew. - % Biazlbéﬁ“%?{ﬁ Polyphengiansiiier-Haszzheammenetzunguemss cipasnsins Aespriiche 1, rg% de-byO, wqw:)
(d) und (e), %{gf derXempenepta () St bis erfrehwemeavmﬁpmgewbt

mt einer ei nﬁ?’d@n ddéEWd@rbeé’ﬁ@s!"éﬂﬁé‘F%Q%ﬁ’efKEH‘@"%RP{@"P“H&Ftung der hartbaren

Pol yphenyl epet ZUS tzun emAB Anspruch 22 erhalten wrde. 15
dp y %e Gbaﬁgrteﬁal;oF yphenylene er- arzzusa%mgnsetzung mit g iner einzigen Glasﬂbergangstemperatur, die
durch Hirtung der hirtbaren Polyphenylenether-Harzzusammensetzung gemé8 Anspruch 14 erhalten
wurde. .

16. Hirtbare Polyphenylenether-Harzzusammensetzung gem#B Anspruch 1, worin die Menge der Kompo-
nente (c) 10 bis 90 Gew.-%, und die Menge der Komponente (d) 0,1 bis 30 Gew.-%, jeweils bezogen

45 auf das Gesamtgewicht der Komponenten (a), (b), (c), (d) und (e), betrigt, und die Menge der
Komponente (e) nuli ist.

17. Hértbare Polyphenylenether-Harzzusammensetzung gem#B Anspruch 16, worin das Epoxidharz ein
bromiertes Bisphenol-Polyglycidylether-Harz (i) und ein Novolak-Epoxidharz (i) enthdlt, und das Hér-
50 tungsmittel in Komponente (c) ein Phenolharz (i) ist.

18. Hartbare Polyphenylenether-Harzzusammensetzung gemiB Anspruch 17, worin der Bromgehalt im
Bereich von 5 bis 20 Gew.-% liegt.

55 19. Folie, die aus der hirtbaren Polyphenylenether- Harzzusammensetzung gemiB einem der Ansprliche
16, 17 oder 18 hergestelit wurde.
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24. - Schi.cht kdrper, der eine erste Metallfolie und m n
der geharteten Harzzusammen- set zEF0 494 228 i ndest uwmgﬂ E
der Metallfolie angeordnet ist, wobei die gehartete Ha

ei ne gehartete Pol phenyl enet her - Har zzusammenset zung genmaBl ei nem der
Anspri che2®, Gef:’""m"?e %@hen}{ lgnethes Harzeysammpnsetzung mit °i"@fte'"zlgﬁ't Glgaibergagefernreratyl. s
sof ern der iy g‘&a afﬁ’efeﬂ P°'VRPPWJPQS‘P%ﬁ§‘Z§mm@éW"E%9@??30@?9"9%&Fipétcbﬁm
Harzzusanman%eel ‘iﬁ’ﬁ' "ﬁ'ﬂ’ést ens einer (berflache des Metall-Tragers

f t d eh
et et s o 638 40 0958 B S R APER B ngsne
Schicht en der geharteten Harzzusammenset- zung Ubere| nander angeor dnet

L1 29, o2 AN R ORI i el B LA LT 1D
I'

Schi cht aus ,1, e
der gehortet@;}, H%hé@t&?%n@ e%te E)P Bl?n ndest ens erner er?{sn@ﬁe
u

ersten Metall folie aufweist auf der auBer en Oberflache der Schicht der

gehar t et 3. Haghaddis PoRPhshylohditor Hiru st BRRseBIRY mit Sher cit3gén Giaﬁubérsan SbriiR¥atur, die
zusi t zl i chendutehhizatig dd Sartbaten Wl EHohyigabth&-HalkRariiné §. gbrhdB Aidbrudher2 AwHRET en
Qber fl dche desdeauBer st en Schicht der geh~rteten Harzzusanmenset zung

angeordset ist 30 oder (ii) zw schen m ndestens einer der Schichten der
gehi rt et erd.Hechightkizpenvengiag arsie dyletalifolieaind enindekstans @ine Sciiicht bdr gbldirteted Haredugammen-
Schi cht der sgbnrgr Wiet awh niifgestons seinen©beréiéiche migr Metgiidie dangdordnett ist, swolfed die ghihdrtete
Ver bundst r ukiazussinparsseengseine \aehdsid iPolimhenyladetherdiatzzustrarhampetzung gemés einem der
Har zzusamrerVERIHAd. Buf, 18 1728 wlengd isOmitrdet Mafigebes da8. sqfern der VeehuadkStoel i e
fanei 0. 35"'%66'@%%*@313%'??" Her eszs\ﬁmm HargzusapEensizingeaud] mindpsiang (piner Qeerfliiche
poI y( oxyde gﬁ "fW?J%J 'meste icfRchighjensdes getdigteipp Haszzysammengetzung
rapport au FEACLEHE %&"' &gb %‘H"Esﬂg}‘ﬂd a?"ﬁ)zw%tsc'(‘%'}en der gphtelen Hprzausammenset-
dur ci ssabl e & P8IXfE bsl'ﬂgnyl ene) corrprenant un produit de la

r-actiop g %@% eyn%% spm it efa WG0%h s e 528%0! e
i nsature ou IQES gehfii sgm %r)lsestzug g?;ﬁ}% E ner ﬁé
poi ds t.Ot al ?&sﬁpﬂ%ﬂf&lluaﬁ}&é % f er(‘gXI?épt bithidrz2G mn%h
parm |'ensegh gésmanﬁrﬂae mit &?S.Xéifiwséﬁcﬂe §chicﬁt'aﬁ fio GHREHAF ()laGr d€
triallyle; (d%) 4 Obeflfbnd 6 EUBEHSIER ScHRVAT der YBIERGthn ﬁH’zzﬂQ §e%ﬁd Sordnet ist
const i tsplant Sodedi zv(l&)lene&\mﬂééﬂans 6indd URr SEHITRRS idbd GURarbRN lﬁﬂzﬁbﬁmﬁm il olhBe
re_SI ne epoxydiercSchidit bagheRbartéhesHidkit Gos §ohBEn; H sammensetéuily aktfdordnat ist Qo Qb
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50 2. Composition de résine durcissable de poly(oxyde de phényldne) selon la revendication 1, dans laquelle
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3. Pellicule préparée & partir de la composition de résine durcissable de poly(oxyde de phényléne) selon
la reven-dication 2.
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4. Composition de résine durcie de poly(oxyde de phényléne) obtenue par durcissement de la composi-
tion de résine durcissable de poly{oxyde de phényléne) selon la revendication 2.
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18. Composition de résine durcissable de poly(oxyde de phényléne) selon la revendication 17, dans
laquelle la teneur en brome est comprise dans l'intervalle de 5 & 20 % en poids.

19. Pellicule préparée & partir de la composition de résine durcissable de poly(oxyde de phénylgéne) selon
56 I'une quelconque des revendications 16, 17 ou 18.

20. Composition de résine durcie de poly{oxyde de phényléne), ayant une température de transition
vitreuse unique, obtenue par- durcissement de la composition de résine durcissable de poly(oxyde de

39



55 «+ I.'une quel conque des revendications 16, 17 ou 1 n de
résine durcie de poly(oxyde de phtmd 4gac)22 BIlyant une t Wm'ﬁ“")m,“m
transition vitreuse uni que, obtenue par. durcissenment de a conposist| en de
r65| ne durci ssabl e de pol y(oxyde de 39 * C L M S * phenylbne) selon

'une quel c&ﬁﬂﬂ@"ﬂé@mﬂé@%ﬂ&lce&? desgeveadications 3¢, 17 gu 1821 Pel licul e prepar6e a

partlr do Ia co |t n de resine durcie de poly(oxyde de phenyl bne) selon
‘la reven-8 p p pstir 48 J3, FR5enositiagy feJesinesdur gy ed Yépudeodst RhépEnplotelpn dacy de
de phén Ibné?"eg egign q.lne quel conque des revendl ca- t| ons 1 16, 17 ou 18,
?:ﬁﬂll’ ?q;gé lﬂ(%h | gsutg}ilgg' téSIéS durcussgb 1 %qeeg eQO' delcga
Conposi t i onaa el E? ? nslzé) £NPoithger rapport

tenperature de tranS|t| on V|tr use u X obtenue par durC| ssenent de |la

COMPOSisf | 84) Cdpbsiidh W8 dsifeC Hﬁe"‘i@l%epo%xml &'e( Brekfignef] Gyant G belBGhtua €he® Pankifion
revendi cat i Gfiredsd-unidde, obibriud Palldurcissbridi bé laGBmpAIBY §d'RGhe MiAGss tﬁ’éJ&J bdfv(oxyde de
metal | i que [phényRhd)Sel6 la AaveridiRitioh 22ine couche d' une conposi- 75 tion de
r6si ne durcie disposee sur au noins une surface de ladite feuille

met al | i queq. Stractird stratififerompronantund Geullle FriéRfliqublbrimkifs & lad fioins! B OIRR A%hd bdripodie
resi ne rglur citien derépiod gyrd disksdbesupaemyinsune suraed diladits 0o MERNIGURNENAS colfosition
revendi cat i clegésine dircierétark Zine tONpodifion & résidd dartie 218, polit{dxytd A8 NdhéGAdAe) GIdAMGhel a
structure coupersiuecdep srysmsigations 4. i7n 12, dd Uk, 208t eds, de nomentayof apértdi 19 strudiare
r6si ne dur cic@mBqsite BRFSINS| asMelsedeyy coughes deuldicompasitien derésine Karcib isgu®s mbiess dhiet es
au moi ns de#¥rface duditesybsirat méfalliayerdrsdites iaw mone dewxoupbesia le icemmgition de résinetdurcie

i dgnti dlies éa"tcﬂemr papht dilcrentos, qt dasilop @y mains Aeyxirguchien de e geresisaitiondie résine durc'e
conposi ti on g8 9 ‘??é“'&ﬁﬁ“cqe%*"%%'ta“‘fﬂ sposees |'une au-dessus de I aut r e.

Structure2 té;atlf raf revendl t| on 24 ayant ou b| en
couche d E‘fgéfe : %e; )s‘qps"@ r""il '" rq

ntaire_di srun
ext erl 8

ou he a c m s i rci ns
struct ur e cg hé @ @ﬁl n u %Ajuner‘f'%ﬁﬁ ggue t‘gP au
noi NS une Syhibatsp e;,e(,) el
couche d' Un%orflﬁdéitlbr{ u*cle%!ﬁme?HﬂQ '?nonrrs% %as uﬁﬂgﬁé)ﬁ o e(rEZinesur
une surface ganlotst luﬁ&&&cﬁb 8813 RHEHBN 48 rdaink Sudie .mﬁ.éé.ﬁ&he%wouéiﬁ Seaoeg(agiﬂﬁl%kt on

de resine digudidOa stk Smpbdite)a /NbiRs dix BcRSS de 1HEmptRRIor 8¢ EHRS dstGe st au
conposi ti on nibins luRsSsuFisce A laditeiotille riRigGOptRaRe.de | @ conposi tion de resine
durci e i medi atenent voi si ne de ces dernieres, 30 quand la structure
conposite a au noins deux couches de |la conposition de resine durcie sur au

noi ns une surface de ladite feuille netallique primaire. 35 40 45 50 55 40
35

50

56

40



