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[ rr ] In the practice of the present invention, an epoxy-terminated polyoxazolidone containing from 50 to 100
56 percent of the isocyanate groups converted to oxazolidone rings and from 0 to 50 percent of the isocyanate
groups converted to isocyanurate rings is produced by reaction of the polyisocyanate compound with the
polyepoxide compound in the presence of a suitable catalyst at elevated temperatures.
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intensities of oxazolidone and isocyanurate IR bands.
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Example 4 (30% Polyisocyanate/70% Epoxy Resin)
56

To a flask equipped as in Example 1 was added 350 g of Epoxy Resin A (EEW = 180). While stirring,
the flask was heated to about 165°C to 170°C and padded with nitrogen. At about 170°C, 0.25 g (0.05
percent) of 2-phenylimidazole was added to the flask and the resultant mixture heated to 180 °C. Then, 150
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of i socygubati@skldduippedIs iR ExampldSr waxsaded| Epokyt MesPEEXE GEREW 3177 ) ahd Stwerfiask
absosppt | @8s hdated ISabbite1ss « CTioa 40 D@ paditee witianitiogam Fhiledte Enestovas stirebi 2:Ethyl-4-

i ndi cat emethiintideade (01276 0; qUBrreeAt) wis aidrday tha desh agd the psullaptanigern hestedeel aoyt
oxazol i doste Cr MireysisenyehaBOA (SE4 @b wes ovgisd dopwiss todip mistuteswitbin arngried o 26inHges. The
obt ai ned Tep temperatwrendirthe exdction|mivwa 2k ikerirab 1P% Ca To Fqaghion ttemporatuse wps keph et g
EEW of 2360 &rard @9 sinyteh effer i end;of tasglsocyamgte Asadglifiomasgample offhp gro B%ati?cteker' and

r ef efsr ed analyzedsbyRiteting for qeidus| ?P&f"ﬁ’%?"d lgxaffﬁpqdespgctreyoaw/oma PS?P%CS%??HY é?' 84 6%

E Redqof IRpEtE® i ot 2 'BE"! ]
1 v aﬁé@mgﬂ;ge agfon moL s sa B T
15 S R A e b,

e pott
At asl%OUt templer ?ur for dbout '3 ?% r?ite The advanced product has an EEW of 567. This product is referred to

as Resin 7 hereinalter.

5%

Example 8 (19% Polyisocyanate/81% Epoxy Resin)

55 To a flask equipped as in Example 1 was added Epoxy Resin A (405 g; EEW = 177). While stirring the
content the flask was heated to about 145°C and padded with nitrogen. 2-Phenylimidazole (0.175 g; 0.035
percent) was then added to the flask and the resultant mixture heated to about 155 C. Isocyanate B (95 g)
was added dropwise to the mixture within a period of 30 minutes. A sample of the product was taken 60
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t et raphenyl phosphoni um brom de was added to the flask and the resultant

m xture heated to about 150 [err] C. Then, 64.7 g of |Isocyanate A was
‘placed in the addition funnel ropwi se to the flask within a
period of 3 mnutes. The terrpe%&d?ge@?afhe reaction mxture was rai sed by
.exothermc reaction to about 195 [err] C. Approximately 10 mi nutes after
the epd,RE aAd e didbr Mo IbRPMYE ERbRIIGh it ST By WREtioh A aBsidhBl epoxiddnshadyal yzed
by tifkabd RpechrélcogyeThél ‘éﬁérac%lﬂ&?é' &RorptdA Chahy of Bkdzakied HCaloy st 3752Tde'pwasduct

obt ai BRbnt. Thé! isd&/dhate &l ibddyambraloQBEdrtIOMBEdS IWdlotnot Prbdedt. Thie thdichted) HD mrceEEW of
234 aBshvérBibrt ofidoSyangé hisupfto BA8AIddPafoaps: TThespraductGdbtained hds. an EEWT¢i S2Guroveslt

seng - sigdokiey dpBadnRA.s 65d:@ g) was added to another flask and heated to about
85 Cto 90 * C and the flask padded with nitrogen. At about 90 C, bisphenol
A (40 Ekanple V@ S%Rityisdcyart/426% EpprkRagn) | e stirring and the tenperature of the
reaction m xture raised by the exotherm c reaction to about 50 187 C. A
sanpl e \ias flaskeqipned a8 in Framplent wes addpbErpiyi PesinR (4525 Bi %‘-"r:‘/he‘n@ﬁo) MVhile, tiingt 1 at ed.
Thew r Sacontem. Kia daskorep \heated @rﬂW'ﬁHé"’l‘?&W"oﬁadf'Wew'P ’HEPG?,‘I‘ Zé’ HE'@ ole tg f_ﬁ)? ecul ar

gh0.05 perear®)) wasthen sadady ot the é'a%ket"Sr‘P%a*’st"H"'a , B
4 30‘%’1?’61‘%99 Ed‘? Q?a”{aé/a?‘@% t“r%§'"g%a 89' fgﬂ tﬁrgl;ef?mg’ir ° 9 Jtn °Exarrp| e
li YS ﬁ

1 vvas p?ﬂ‘éfél‘.fa d °f ° on
V\B.S hg%qxga afl ?9 |i§ trna £§ 1 ‘ﬁa ﬁe”s Ic i b?r%g;tnga (Prdi‘éétje ﬁ& t 170
?o JJ &o §ed6\¥é %H‘E bdomdh

I
the rconv?r oé 0 err Then EP 0 478 606 Bl g
of socya a e A vvas a ed dropvm se to the mxture durrng a period of 45

MUt @Rl Jﬁ1&bﬁo|§|€d%‘rénht9/§0°7o%P'ﬁrﬂa&we increased from180 C to 190[err]C
Sangl €5 WeTe Taken periodically and anal yzed by titration and infrared

Spect r 0SfpQPack dJuPpECRGH Extipldl 1ilds la@dedEporyEReSih Bi (waeck; EEWESEHOR While &iring the

addi t icerient, 1e01atl Wdsthested thlBout 505 1CeB patitibd Wit diogsra @Fhenytimikienle GB179igh®03s af t er
t he epecait) wad dhioh iadded ad the Hask aadthb eesiitastoinied hedied B abgut 80 fc Ehensfisqcianate A

char aggoeg)i s addexbdropvidei torihdo aixtlireo frithx & period b 198 niu@s@nd dhe rpFalion fule, The

C hees actaiptained ic16D 26 dften fthei end of tam sbevapatel addiion: {pn Al minutes. it that fieg a Mfhe Thi s
pr oduetodiicd vas Jaken dndranalyzpd by ditrating Jipn teaifysb eBRX(de and Ry 'nfﬁedaFPGEquw 8. The
pr oduchargclprizadf elysprgtipnt bang sof FRxagolidone WEGEPINgf 1788 °mI() "Ei E pRgce of

Pol yi dseeypaae ans) iswyanEssis,epndrdadicaies 180 ROrFanh EQRVEIR{RN, tspseavaae PW”‘B(‘ r‘?ﬁzg"dinewas
added "2%0g of Epoxy Resin A (EEWs 180). Wile stirring the content, the

fl a8k was heated to_about 145 [err] C to 150[err] C and padded vmth

n|tro Mﬁéﬂ 175 g; 0.035 percent) was added to the flask

and the'lt %0 rrrr]ts-neck u Ehe% %%L%urhgg[ Jr]water]-@&fed d: cztfﬁ%aw%r'%ﬂ%éen (100
a

g) Was dhué aRf 'ah & RiitiSh Hihh&)S wasT he
% B0)SHRLHAK Wgs%eﬁt&fi&t 1o QBout 9502 BGwHlle diRiHpQRd WasC t O

5 .tf% 2T-r*?|€ r.raslsarat (0\4/953 fodls GJarcdm) Whe Wb 2ddltBTthd etk eindl tief

add' t 'r&ﬂrtagf ROV kB Ao 608 CARGhM AR, Bisdcydns@IG (78 g) Wes pRGsddnae @piod de and

I 81 I al@fel SIBRG AR SFEE Riided UiGwish &' M6 hiditir bl EpoRDREIMA braine-ihanimiabzoexa 260 i0done

J( C=Owmithih a béild of 8 @inkiths. TESrofbtiGtiRture whb Maintiney atpadnapeeatLth of3 6€\Cafatadglitienal

absgr pbh infiiited atdll SoniReétion falie gaidieacst isocyltvtesC.i Nndi cat es 100 percent conversion of

i socyanathe IRGpeptromps tHeosaowiazab lthecimoruict talpg st 60 Iminutes @llercthe ensk ¢fi theo addjtign af soI i d

at r odsvcyasatp Srshaver dheammebetrasf charaBiBNatic sbsgRtiPnanrs\of ereealifane JG= Q@b 179psm™'s

150[ erand ©f istéyasurate JEPFQ) 4t 79 EmT'r with grproxigalRlys? fplig B3P @PoEtion: f“t°"E9(ah$§ne 6

( 14% meobypnaoband vas egt 8wsenkyhichy inieales ihat gbput 85 pestnféBf 'F?cé(gﬁt"@ﬁﬂﬁ'ﬁ)ﬁ%sc?‘)ﬁvgn

Exa't-’rplt‘erfZQHEQ"é ringsed| 1 EpRscept VRé§PfHe'Nd DiFeCY BT E y &g c’n 41 85 '??9 Wi | e

st i rri ngTheretaiesherony-terminatedipplyg eaa‘°t° atta 8?1? B P EEEPEY P} and

padded4mPer st 1305 Gethis P?d“ﬁr%’ﬁweq Reyasy o g dissolved in 0.2 g

met hanol s added to the flask and the resultant m xture heated to about

155 C—m%@gﬁéﬁ@g&%ﬁ%ﬁé added dropwi se to the mixture within a

pertod o o8 odd A4 &%k ngbR SaliSHlR SR bl R sohd)Svefe 36 deQBndbhde Ut 19yogd sed by

the eég& g]tﬁ rﬁt&%ﬁ 18, qgmﬁ at ﬁtro&:%[gf dafifgl mbre HAd an HRhAbd Leditfn Saine| @adf the

pr od ﬁ'erflaglhﬁas%ﬁtetpﬁ o8B0 48l -1d vitile edrrigené wahat e B
thhMtrngJ fzaﬁﬂeﬁ\gmfdeforef (ST os%ﬂ%htf Qaélfdn iaBddaato tfle TR Cdnd QBEC OPY .

Th Cgsl rrésfuﬁernequxﬁ;beﬁtsr RIGENY 1A RO nep bESQRYEHRS0L (50X 2ab phescn ianstdd¢C =0)

at  179¢hn6iMis6dyhriate W3 adGeaCa/EHEh 8o MB Ghitis® By EYOKY Résth A amriZSpheeylieidaras@ v - CThi s

i ndi cajiim a:b@édﬂﬁﬁ@ﬁmﬁteﬁ TR BEGibOMIxBfe Was araiamad & ageroparsure of 19X =z fot adddora! i ngs.

The prigchitites@hdrabmgetioh sf the atltiordofadocyaomerAt enper at ure and has an EEW of 356

and viscosity of 900
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35 nPa.s at 150[err]. This product is referred to as Resin 6 hereinafter.
Exanpl e 7 (7.5% Pol yi socyanat e/ 92. 5% Epoxy Resin Advanced wth TBBA) (A) To
a flask equipped. as in Exanple 1 g(gggg Epoxy Resin A (307.6 g; EEW
177) and the flask 40 was hea bt 135[err] to 140[err] and
padded with nitrogen while the content was stirred. 2-Ethyl-

met hyl i m dagak&pédurd P tH3; saﬂpl@%f BRI r&0dt) shiva tl?edﬁl'eéinéeoofttllﬂ,ecrfaJa&SJ&u@Bﬂsontphﬁl
resul t abhnddi ekdzbiRoREA{CaD) bO1785 oMt . TbochbractdriifdlabsdrtdR Yoand loPisdbyéndté. JACHD) ¥ES
added drooganb 2270t dint ARY Bdovhnufa® IVA=0) 1t 870D &mt-Owlr® hot posérit Mulsardicatbb 800 percent

t enper atcbriversioh oftisveyansta glolintoronakdidehe wags. kept at 160[err]. The reaction

t enpes at ur hevadiinkd ppoxgterriitd¢de palyjoxanitioOhayi an LREWS ofadéB end tvieedsignol 690 niAaes at

| socyan®0 eC. Ahiagaitdt Bheferredidn Resinfi2 héreingiteoduct was taken and 45 anal yzed
by titrati ng for reS| dual epOXI de and by infrared spectroscopy. This
product Example (i ¢y e Fpoxgesimat ur e and has an EEW of 224. (B)
Wil e the reaction terrperature was kept at 160 C, tetrabronobi sphenol.
(155 1§) waBedersian qopditioRs werp dRewsaps i#f AxaAiRy 14 Becopfrterjerequnts fof &BWE""M&P'& F°é! h
for the Wéﬂ@é’ﬁ%&%? P?'ﬁe"l‘?DT’@d?ﬂ“a‘}“ g I"i’tas BF"“P' 3 @ Sampetaturerqt 444 Cfer gdgy "a'

Eg%?;ﬁ;?%w&%a oh F’:’{jhfees &aaﬂ t'°T8b d herﬁ?dv gcerrent rea jon1
product ‘B "%'{?1'\ a' ?t?ﬂf 'C ?bs?r?:m? 5?'5’?? eYe5%0 cm

her ei r]a]@ ?Jo:; 't anurTag % l}% r?ap 55 ﬁp%y C) sam r |on n nslt Qﬁ%ﬁ
equi ppeq &4 he '° 93% Slald V e
stirring t &,% @ '3 oy n t@cF olm§zo EQm%Q " 21345 ﬁés%deéw%ﬂ%h Wat h

M-t 1 0g€ Riscodiny ¥l 810/p4Vs dPeb0 CeTHisbrok(a .Qrefeﬂec%fés R&diRMHeloind@s. t hen added to the
flaskgand the resultant m xture heated to about 155[err] C. |socyanate B

(95 0) \HRaEmpoqebo PeRYICcERatbO0% IEBoxpiRssiyr € Wit hin a period of 30 minutes. A
sanpl e of the product was taken 60 11 EP 0 478 606 Bl mnutes after the
end of t heThbsaachonraidiions wetkling isome @rtaragia 3 aedptihe bacyanateiAovas fadded depwidel @l
epoxi de termixtryg of Bfoxn Resth A pat2-presgiopizzoleldl a4 IGarithio tagreiigit df ¢0 eiyeies fisteadh oftB9nd of
oxazoki duntes)] [® reddtiommixiure; Rascmpietaingd anadempesstusan of. 147 He for dditipn H0 eninwtag after

i socyangeppidionpides asiditienrf iraendastav®r e not present. This indicates 100 percent
conver si onThgfIR jspestrya hthe sgmela s thegrresivel Agen Gb%mg‘ﬂﬁﬁuﬁgef tenend it dreuRdditienyelai ned
has an [ewesate A3tpwar gepggsence o ?PP@‘E‘%’?P% ?PsﬁP"%RH‘dﬁPbm‘a@"%?Pe J6G Qat ERAFPT e 9

(7.5% PG'P P‘s& 3?%&‘%/"5’2‘ c§°/8‘E 8§<X"Re§”'“i’l aPRrEXimately é'?ksal%tfu atpnylstengiies,
was dAd 8 f’g ’H" ° °q b ?.‘1‘ dﬁ t5° p@(ﬁ?’]t(%f' Subd HEj’”’ﬁ)""’Pﬁ%""&’bﬂ‘i‘tent
the flask r} t rogge

rmu 2 yox Z m| S h at EW 12 an

o hery A B i gtggsd&?; e culalE A

the resdrd osr?'t mxture eate %Ct'sre hen, "I'socyanate B (37.5 Q)

was d £ |naper|od of 30 m nutes. A sanple
_of tﬂsg Mwﬁﬁp&ﬁ otcmat%ﬁ EB&Y%& ter the end of Isocyanate B addition
and anal yzgds P60 thitalrdtd itk bqppbEaribHRlm&R Qi FaNEbolY cbritibhsdF, Gfibt for nitrogen
SPect I 0954, a WHeRAnEDE@IA GdriRotalikd Gor@BIRA MHRkNG A EncOEn QiRRd SAUOR fuhbd s at
1752 15 aadsh @&pbry AYEIR AQBBSSE BEW =TiBE). THE lIagkaa heataingb tb SELLY F50LIC ahi Niding andvedse not
pr esemt padbbd Svith miiogant @9Phdyimipenie 6045 GO NVR hsicant wds therDayiea ad ehegliakijasd the
oxazol i dsuent nings. wakteatpd @160t C.oMuttadt tiee, dfdcyanateBIr9 ) d&Oplanad inthb taddition

vi scosi fupnebfls@pdatatas sddetl dioh@iscClo th aixpyirecof Epoxy 1B Podny i2sabernylimidezele 30 180EGox y
Resi n) 2himg periofl bb3kminulesi Piveekction midurEwasmphietained,m 8 temaratirerh 460 Crersidditiomal( 450

;. EEW 35 miggips afignpqrepledien of therpgditianeot IseavensietA- t he fl ask was heated to about

150[ ¢ffr] aMa "beil%ﬁ%'d“\f?l R SATR'P Gb@ﬂ Progugbisaayed ithe; RIgseRAecof 'U’ %?"5“@1’@"0%3’8‘““
percent% RS % Aifonedd&F 9 8 Vﬁ%c’f' %E']? ARErYRle PeRior & isqoygnate WG F QYatt

about 13 dp £$70 “’?fﬁ"d 'F%céﬂ?f\‘z"éﬁ d § Uo PP 00 8PS JBRinCates, TP RBIA ¢ ur e
within & ) eact Jre 25 it ained
Cat 16 ol e olireratdone 128 & eRl oY S0 oty R
?th t ?[%J %'sn%?du 0 z%ﬁredgoas es"f 7<ten and ;nal yzed by tltlrjat6|sng 1Eor

resi duaIEX‘,ﬂ(;;;?,g@,><1|e ‘,/aqg(grj| aPnEl L ggo g,l;)roscopy The characterized absorption
band o nerr] was present. The absence of

I socyanat eroambob $A BWRE8E Squ withl pHbRAL 8frol ABtePEoe8 RbndSRABY fist o itrBden
| SOCYHANBASRING! & WdFMdcBupX AkPotalit ) BonkrbilRY SeatiR§ mantle and an attached addition funnel, was
added Epoxy Resin A (425 g; EEW =180). The flask was heated up to about 130° C while stirring and was
padded with nitrogen. 2-Phenylimidazole (0.15 g; 0.03 percent) was then added to the flask and the
resuftant mixture was heated to 160°C. At that time, of [socyanate A (75 g) was placed in the addition
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Exanpte 11 (15% TDI/ 85% Epoxy Resin) To a 1000 ml 3-neck flask equi pped
with pneumatic stirrér water cooI ed condenser, inlet for nitrogen padding,
a thernmocoupl e, tenperature con éj)?e@ S4]eat| ng mantl e and an attached
addition funnel, was 35 added BEh A (425 g; EEW 180). The fl ask
was heated up to about 150 {err] CV\/mIe stirring.and was padded with

Ni 1T 0GGikhel. Rodyare WasTaaa7 &bswideQo e rilxtur® opﬁp&@h&‘ﬁm Jnd\8t heh{IRadsisifci 46 < t he
flask iR o gafod & 30! nindiak. TR YehbtioR mikaFe VR Mthined atldihSdrdtire o ¥40t B'RE addiibR  Of

| STCy agvahifutés didzo@plotvn Sf b adutidn biflsdeybRaraddi ti on funnel . ['socyanate was added
dr opwi SeTheIR §pRctiimXbfUthé sapleEsiaNey prodiet Rked AU nAnyidscanyd theleA30he additiod @P[ er r |
W t Bi NisdtydiateiA0showdd tBpradendst ¢ Sharatlaastic @BEptieN baRlisxdf Wxa20li0b® K&+ Ofabl 7eadmat a

t enperauti Wt escefanié® CFOf andwi7t eram avithddppalimaielyuthe Sadé taBsorptionitadbitiedn Thé t he
addi t i isagyaphte bargiovea nettpees@it, Whith indiRatepiba tabasrsDferdshief Sacyphate gyéups ives qEnaded: t

t aken taoxag@ideneningscand A6 perent Wies condriest to isheyarekde tiigen of | socyanate C showed

t he pres@hrcedtayiod sporyderminated pplgoxadstidonp hasogn BRI 96 23 angxiseesity abdW wRacs D) at
1759 P ef-rThis areducdis refatndyarffealndC bereinallgy at 1709 cnferr] with approxi mately
a ratio 85/15. absor pt | on i nt enS| t . _The isocyanate band was not present,

whi ch > & ${p(80% gt of i socyanat e groups was converted 45

%t:éﬁ;‘tmﬁ&z “ D ol 38'8 W ce,

was e st| T w h ni

of 15 r% 6t reh e o %%3 to as

Resi n aee fi eeardd.t. i oxtéﬁtgm.ﬁtﬂnta% d/E"% &} 50 To

a.. 100 m{&% uoﬁ%‘r‘np% Xt‘ @"@aﬂ% lwereSthiteh rp%ﬁod%ﬁye&nem@ énf of
eruaeat.on df i¥b naté)x afdl dnbIP436 By PRl feoes@atéaetas%@uplnﬁare& sRApSs.ature

contor ol | eke, IRN@BEURTof R dnidieddt AneProdiict Rk 68 Gutds Qlfterl HO'BRY of e addRdAIRE Epoxy

Resi N 16bcihate AGshovirld\Wekdsbiice of BiRirdcloAsiil atvsaptidhaahddthi ddzdlidorddH 0)lagd7semi C

Whi | e @t iof fsbeygnubdtel J(0aD) padmde dmnt Wwith Biptdxia@Rly. a Atid®beTo/do0l dbsaption litensity. The O,

0. 03 pesrcg=2atb pandaas hiteroserd, chdith indichtbecthdt labak 70t ebittol isbdyanateaBalipt amd convextédir € Was

heat edo bxazdidéeeings| and A0 pdréemt wasi comvertagifto Issayernueateaings.A (50 g) was placed in the

addsst i onTHerblrined epapisyainatceralvazazelida®d St BRI * €.chat e ERY)d B4eand fviskgsiticy

Resi n oA280maPa2 s pieA /G- iThis deedest is referredApdseiesh 1ihertinaltera peri od of 30 ni nutes.

The reaction m xture was nmai ntained at a tenperature of 140 C for

addi t i xample 18(15% Falyisecyareielb%Eppp fesinbn  of the addi tion of Isocyanate A 12
EP O 478 606 Bl The IR ectrum of the sa o he product sho

pr e¥e '%B’?B‘P a“d 0) at
1755 %ﬁ} ﬁ"rc!”a §’“'l? s":" at)?gf

at 22 P soc é?X g)c% Iﬁtje a on fu ne ede‘ld?opmse e not
preserht né‘ nPa a‘?n the d nto
oxagol nll aﬂB {HQ nd faddm n@ter!@ cﬁ&?\%é’ed t%rtF?aﬁ}@ f&dre aVSB&Qié&’ anP'ﬂPe has
an EEV{iafed afdlysBNd Vi sCOSI ty 00 nPa. s at err] |s product 1's

r.ef.er r edricORaspednrami df tHelsahiBlo s mﬁf Pr&duet éﬁmnh@pr&%néem%fatmoﬁy aes%tpeérSO%
EpOXy vReSbtbkazéfdone J (CENS af €286 lin®1 TROGHAIakthrRAS abbBrbfiontbaisoR RBeyaate-X @HD) &t 12
exceptazsdrasmtnim ifdcyatuiaiaenid- oyl atl 2 moecntts ¥@reWRS prleShn) This Gidicate® 180 pegenent )
Theswr aadiisdn ofTsocyanaie giwass it ioxzalidor@dingd a t enperature of 140 C for

addi ti onttle dhihettiepery@sminbtbe polgaxazolidete bzs af EEWef 20dliatd devogify df SOcHyRERaBE A
The | R58y% dtis provef istrdierred &ngs| Resiofi8 hdigngfteroduct t aken at 120 minutes after the
end of the addltlon of | socyanate A showed the presence of characteristic
absor (firépasatian-phMarisife apinag$ ne J(C—O) at 1753 cnferr] 15 and of

i soyanurat e J(C =0 at 1709 cn{err W|th apprOX| rrately t he sane

absor pt i Y§n9ifirce ?Stﬂle badtip &hej B rgéfé"éeh ropayadin. jgrger

i ndi Ca"#“'ﬂg'“ets '3;1? 1?3%‘8'&@%3 %‘fﬁfﬁa % (9%3 aot'f’ ﬁf%"izg '°8 'cgﬁ’dﬁ'?gﬂgﬁﬁd Mo
Sﬁ? 2?'&8 i S oS B eTBhi e ot G 010 B BRI e

t%st ik oy O Y o

referr
t
Epoxy sﬁ‘?e? Bord Eto Eh%% biohs G4a8H $n' LN roliRd) fnalcited 7R Q%e ly 1QR§FGI0

the | DPEIR BAIG ROsiVAnishlrkas) ,gga;gavm se to the mxture of Epoxy Resin A and

2- prgeny | trairsbakiRy @aridhesl Wb Géekilto fenpVdghdid 8 gRsst Margiks 1dd8 Mhishiiea)s This Bisth @ad of
an industrial glass silk fabric having equal warp and weft (plain weave) of electrical grade glass treated with
finish 782. The glass silk fabric was impregnated with the vamish on the horizontal pilot plant size Caratsch
treater.
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25 m~nutes). The reaction m xture was nai ntained at a tenperature of
140[err]C for additiohal 60 m nutes after conpletion of the addition of

| Socyanate A.. The.lR spectrum of %'h(g ;@Mé of the product taken at 60

m nutes after the end of the addi A ocyanate A showed the presence
of characteristic absorption bands of oxazolidone J(C=0O) at 1754 cnjerr]’

and of | SOGY&REhi Was) bfpfladdlo #blads’R 1AL BY TplillingMnb 131280 Bk Q3B TArSUgH o RaEn DEHE
absor pt i gdhainit @tSVaknish Snd thBEth@gh & SRV BA3bEat BEIIH0 BRST. 918k Al SRR throughVhies Rir

i ndi'cat efeatedabned il tonfdraRlRy & B 186+ G BOGY AN AL oG BAYRS of i ShréeOibiG (z6bs twas 3
oxazol i dmeers! THGfasE6E fabkk fHR$ea BREUGHAR rEsMDARI he Roativly 20843ClY a Pty A0S t6 2.8 @fmin.The
obt ai ned Tepmsr paedmbtaravesladneleoy ax@adake plegieg with tee Bl@Wing Sidractbrigtics: 25 C, has an
EEW of 212 and viscosity of 1960 nPa. s at 80[err] C. This product is
referred to as Resin[IZ herernafter. 35 Exangre J,[eméo | yi socyanat e/ 85%
Epoxy Resin) To a 10 A—3—neck—Hask—egu-ppad w tic stirrer

wat er cool ed condense rRGStQFH'me #4756 | r'@@réw seaddNﬁgA Li3-12Har coupl e,

t enper@at ure control | drFlomatare fg mant | e 12?8 %an [aNEMEHAI'484dj tion funnel , was
added Epoxy Resin A (4‘22‘3’"'@, EEW 180).< Tffe fl 4 up to about-
150C whil e stirring 4neesBa&e™e) padded W : nyl i mi dazol e
(0.15 g; 0.03 percent) was then added to the flask and the resultant

M xture wasxdepatoe ExintplebOi) dad XAL int Wadh the IpBrametbrs | veoe ydjistddeto Aorddiibe G fallowing

pl aced’ i chatameristiceli ti on f unnel . | socyanat e was added dropwi se to the m xture
of Epoxy Resin A and 2- phenyl i mdazole at 160[err] wthin a period of 30

m nutes. The reaction m xtur [T ¥] erature of 160 [err
nu tiE5FM N o2 osel TP [err]
C #+or additional 15 minuteg Y?ﬁ;@@p e [ onmofzsfﬁ addi tion of |socyanate

A 4520 The IR Spectrum € oallpl e—of-he Pt ottt t ShOV\ed the presence
of the characteristic a SOI’rPtI on band of oxazol |don 175

cnferr]. T 89 Brﬁ%fP%fc"’( ¢ fhet iaE caBd ot th‘ n 3 40" gype; alag %R?“‘“

2250 to ﬁh‘aeﬁg S uliasid pjesf“@w_'"cﬂ a%‘%'a“i“ﬂ!?t?s% Ipang, e
present. IQvgbC te q{fqn;mcenver si on of |socyanate groups into
oxazols dg{pe‘zbl LPRxy-term nated pol yoxazoli done has an EEW
of 258 a bith 3t 90 120 C This product is referred to
as Resi n g(ﬂgg g 16 (15% Pol yi socyanat e/ 85% Epoxy Resin) To

a 1000 nl mf& %ep%gweapeéimywes QnMﬁmwsfcaﬁJna Hearan.wfp%?erﬁé&cuf@ﬂ cured
condens efgsingd, Plofrogd 4Mti 1dtirate® 8@ Retvat in Fakli Bdow. 8 t her mocoupl e enperature
contrdler, heating mantl e and an attached addition funnel, was added Epoxy

Resin A (425 g; EEWE 180). The flask was heated up to about 130[err] C
while stirring and was padded with nitrogen. 2-Phenylim dazole (0.15 g;
0.03 percent) was then added to the flask and the resultant m xture was
heated . to 160 C. At that tinme, of Isocyanate A (75 g) was placed in the
addition 13 EP 0 478 606 Bl funnel. |Isocyanate was added dropw se to the
m,xture of Epoxy Resin A and 2-phenylim dazole at 140*C within a period of
30-fi nutes. The reaction mixture was maintained at a tenperature of 140 C
for additional 60 mnutes after conpletion of the addition of Isocyanate A.
The Ik spectrum of the sanple of the product taken at 60 m nutes after the
end of the addition of 5 |socyanate A showed the presence of
characteristic absorption bands of oxazolidone J(C = 0) at 1754 cnferr] and
of isocyanurate J(C = 0) at 1707 cnferr] with approximtely the sane
absorption intensities. The isocyanate band was not present, which
indic#tes that about 55 percent of isocyanate groups was converted to
oxazol idone rings and 45 percent was converted to isocyanurate rings. The
obt ai ned epoxy-term nat ed pol yoxazol i done has an EEW of 234 and vi scosity
of 330 nmPa.s at 10 120C. This product is referred to as Resin 16

herei nafter. Exanple 17 (20% Pol yi socyanat e/ 80% Epoxy Resin) To a 100 mi
3-necf flask equi pped as in Exanple 1, was added Epoxy Resin A (400 g; EEW
180). 15 The flask was heated to about 150[err] while stirring and was
padded with nitrogen. 2-Phenylim dazole (0.15 g; 0.03 percent) was added to
the flask and the resultant m xture heated to 160[err] C. Then, |socyanate
A (10 g ) was placed in the addition funnel and added dropw se to the
flask within a period of time of 30 mnutes while nmaintaining the reaction
tenperature at 160 C. Sanples were taken periodically after the end of
addition of Isocyanate A and analyzed by titrating for residual epoxide and
by infrared anal ysis.
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20 -+ The IR spectrumof the sanple of the product taken at 60 m nutes
after the end of the addition of |socyanate A showed the presence of
characteristic absorption bandg, 81‘47 E@GZQJ'idone J(C=0 at 1753 cm' and of
i socyanurate J(C=O at 1709 cm' w -approximately a ratio of 70/30
-absorption intensity. The isocyanate band was not present, which indicates
t hat about 70 percent of isocyanate groups was converted to oxazol i done
rings and 30 percent was convert eflabbei bocyanurate rings. 25 The

obtai ned e [COMPOSITIONS ed QURED RESIANSIpNPREPREGS OAND BAMPRATESr] C, has an
EEW of 284 and viscosity of 280PRPEERTIESISO[err] C. This product is
referred{to as Repin |17 Hereijnaftjer. jExafpl e|18 15%{:POI i sofyanpat e/ 85%

Epoxy Refi Npmih a |100 i 3- nedk fllask}equijppedl asjin Exanple 1, was
added EpaxyaRgsi%n A (400 Joil BB 4150} wind VIl e 28 hXIEEW 185) .

The fl ask ed o gbout] 15[ erq] Cjwhille stirrgng gnd ) padded with
nitrogen| E2BRESYV) i nildazdie ([0.11g; 4. 02|perdent) wa$ adfied {o the flask
and®t he . . ” ' g) was

pl aced ip B ti dn funnel| and added ropy sefto fhe jlask wifhin a
period o N'of 30 Jm nyt es |whi lje intgdinipg the reactjon jenpprature at

160[ err] 3.(p wag taken 40 3q miguted affer f{he §nd bpf afidit|on of
| sqgyanaj e A anallyzed by Jtitnatigg fqr r¢sidgal ¢pox|de hnd py infrared
ana ys| S ruch qf 8 ho Ico o Ndodubt o :‘n\Aan presence

of the cham&snsrikti d abdor ptli on Jband of Joxafol i done}s (E = b) a} 1755
cnferr]'} Teertehay actleri qti c {absqrptijon Bhand$ of |i sofyanpte P (4 = 0) at

2250- 227D &en || and i sqcyarjur atle J (ng)) a§ 1700 cpierf]’ pere| not
present . | Thio§d) ndj catles ercqgnt 40 cqnveldsi of of |i sofyanht e proups into
oxazol i dpng Lk HgSE gdTfe oft ai poxy-tefm nat ed[pol yoxafol1 flone} has an EEW
of 263 ahd-\i.scos 1'\]/ a [} Fa_t_"Bﬂ . _Thic rodtict [ Fed to as
Resin 18] h&egnRaff er. 76B |Var i sh¢s apd LpSB.ep%e3] 45 |Usi ng

procedur ESOESGT ; ™ L 1o 7 and 9 were
pr épar ed | fetarg a 1* P Les stbkel Freackion. After
the conp| eResinaof] th i gns whi chh wag inglicajed py tpe aps_en:e of the
i socyanape=irere—tyr—tite— ' - '

res l{

i SoY TracnrTe tion

m xture hafedddl od td abdut [ _rgrl C apdoUirte87- Mt h het hy! et hyl ket one
to give p e off rrd t 0 {80 rcgnt ¢oli1 ¢ls 5P copteng. oxy Resin
varhi shep RENG ,moa it ; Loa La-nLt-eEp
pol yoxazpl iResimé thi s ifnver]tio8], alhardenef, alsol yent]and] an pccel erat or
at room erﬁgﬁrr:gt € 1N a [contgal ngr TN SYTTTET aFe ing to the
proportipns {Dhas o sollid desids) | i inlTahle 11 hel bw
App§ oxi nptoERY 545 of] eagh Egoxy fResijn Var ni ¢h BE6 preppred] 55 The
resul tin ; oy LB SN Amviw tamy ASsS 7628
finish 7B2 HARhi o cidth ifs ar i nqust i al jgl ags sifl k yabrjc hpvinpg equal
wer p and ' ) df ellect dj Iaq:tr:at:E z:'thfinish
782. The| gbrysosi|s3.5|abs i|Gowrds2s fpaccgnnizdes sy e6i7§eo yarn| s pn the
howa zont pliugend @3 ol arft sijze Qaratyschitregter] 14 FP 0] 478§ 606| B1 The
varni sh | ? T T f i
through h PU&RS t h |contfai nijng tthe Yar nifsh §nd {hen
set at apouf®® 5 ko 4 3 fmadd tHen dhrodah '
t emrper at br ergpfa f rjom 350 [ferr J{IC t q24.(® C. jThelbpsdl | pragt

2 P~ L L.ac H £ | o &l

hedt i ng Fepres—was-3—feters—rtRe—ghass——stiHitbridt-—passed-through the resin
bath and heating zones at a rate of 0.5 to 2.5 mMmn. 5 The treater
paraneters were adjusted to produce prepreg with the follow ng
characteristics: Test method Rest gel tinme at 175 [err] C  100-200 sec

NEMA LI 1-12.19 10 Flow at 170 [err] 12- 20
% NEMVA LI 1-14.32 Volatile < 1 % Resin content
40-44 % NEMA LI 1-12.16 except for Exanples Ill and XIl, in which the

paranmeters were adjusted to produce the follow ng

§5
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A5 characteristics: Rest gel tinme at 170 [err] C 60 - 100 sec Fl ow at
1700 [‘err] 10 -25% 20 The prepregs were then fabricated into ' FR-4"
‘and "G 10" type .electrical |am i &)%ospg‘aci ng 8 plies of prepreg between
2 sheets of copper foil and pressi aboratory press (LAUFFER)
followng the press cycle: 25 0 - 30 min. |low pressure (14 kg/[err]) RT.
to 170[err] 30 - 120 mn. high pressure (45 kg/c[err]2) at 170 C 120 - 150
mn. cooling (by water) 170 The LE3§)was | oaded at room
tefiperature. Conposition of t ﬁgéﬁog (?8§F§ u%?%l shes and various physi cal

and nmechapi cal propgriik tes
are set otEl"?i"Pf%bl bl e 1
COVPOS| Tl o o . ni sh
Lani nat e | Phenolic \ - pl es
(2) 10 VAFNTVSHCQMEQ SLTIAN (gartd by 115 wep ght 1 REBNS (hartl based
on 20 caTALSSIsi d] Repin [L 80 jResiln 2 75.9
58. 4191. 3=t . Restr—S _‘:GG"REEi T
100 Resi nl| Zmethyl- 0.08 |0.1 ]0.08]0.1110.07}0.075 | 0415$0.95| #-1510-98 9066 {0.06 | rosi
6 |imidazaleng Resih 7 . 100 Rekin |
100 35 _o'L'v"@EF?"' '5H2 3p. 6
HAR- DENERS—L-Y- S a2 . . N e v ¥ an—
44 15 Methyl—ethyl- 20 |67 |33 33.3133.3] 383 ] 25 |333}1333]333; 25 33
ketone I
. RESIN '
~ PROPERTIES
20 Geltime, 256 |215 [240 | 205 [ 146 | 272 | 230 | 250 | 221 | 218 | 167 | 279
175°C, sec.
Tgoffilm, |168 [170 J175 | 148 | 164 | 139 168 | 150 | 175 | 152 | 150 | 193
degC
25 {cure: 90
min, 175°C)
s
Viscosity 27 31 60 | a5 |56 ] 25 [ 65| 41 | 20
(Ford Cup #4,
30 sec.) _
PREPREG
PROPERTIES
% Resin 42 a25) as | a1 |a05] 41 J 42| 41 | 46
35 content _ _
- % Volatiles _ 0.1 02] NA [ NA|NA] NA {NA ] 038 ] 0.2
N
Geltime, 88 65 91 1031521 105 § 103§ 60 101
a0 175C, sec. , '
% Flow 16.5 - 118.7] NA 23 |181117.7119.8] 244 113

50

65
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40 - lution (1) Bisphe-
8.7 not A 45 "TBBA 24. 1 27.6
31 50 55 16 - EP O 478 606 Bl &&L‘% Gd6é< onti nued) Exanpl es I R R

IV Vv Vi Vit VI Phenol i c

10. 6 Novol ac CATALYSTS 2- net hyI 0.08 0.1. 0.08 0.11 0.07 0 075 0.1
0.05 0.1 0.08 0.066 0.06 Igm ggcs V.ENT 5 Met hyl - et hyl - 20 67
33 . 33.3 33.3 38. 3 25 338 . 33 ketone RESIN

PREPERTI HS 20 : ) 250
221 2181 t Xi7 164
1395 164 /5[ err]

(o5 65| 41 = 20
42

(For d cuf PRAPERS

42.5 45|MES41 4d 5
0.1 T c NA
88 10 g'nge% o4

16.5 Cpgmizal NA
0 478 60 Resdstangs| ¢ |
VI Vil] (NP

15

Blister 120 60 60 | 120 § 90 | 120 } 90 60 § 120
Resistance
o (P.T.C.,
~ min.)

20 Copper peel 15 142 15 |1a4a}188] 148|138 126} 148
Strength
{(N/cm.)

25

(1) DICY solution:Dicyandiamide 7.5%

30 Propylene glycol

monomethyl ether 69.92
Dimethylformamide 22.62
35
(2) Pressure cycle: RT - 175°C Low pressure 15 min.

175°C High pressure 60 min.

175°C to 30°C pressure 15 min.

45 Laminates produced from standard commercial grades of NEMAG-10 (Non Brominated) and NEMA FR-
4 (Brominated) resins have properties set out in Table Il below.

50
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LAM NATE PROPER- TIES Tg, deg C 168 164 136 168 149

175 _ 144 147 190 10 Chemi cal 0.1 0.06 0.3 0.03
0.75 0.03 0.34 0.09 0.1 Resistance (Y\MP pick-up) 15 Blister

120 60 60 120 90 % 60 120 Resistance (P.T.C.,
mn.) 20 Copper peel e Qafg@& 14. 2 15 14.4 18.8 14.8
13.8 12.6 14.8 Strength (Ncm) 25 (1) DICY sol ution: D cyandi am de

7.5% 30 Tablelt Propyl ene glycol nononethyl .

et her 69. 9% Di net hyl f or mam de 22.6% 35 (2) Pressure cycle: RT -
175C Low [pressure J.7bC Hgh pressure

60 m n. 43-47-5G-t—e——|39€—p4‘-e-s-§-&ﬂ%§rdl" "??.ge?rggf?ges H-Rat-as—produced from
st arfdard ponmer ci al Lagyinatedypdf NEVAG 10 ( NYRMBGo nat ed) NEMA REEVA FR- 4

( Bromi nat ed) reS| ns shﬁggn ﬁ;pgpert les set @H(;xqugs,;]'@bl g | Tedog) RMin 0 P5 EP
0 478 606 L)J. IalJI < I"lidL allual u |_a.||| Ilal < I'I U|JCI L I"'Co

Lami nate [[ype Tg °C _NEMA Gli0* 0 MA_ER'#* St, Resin
Typgo Chemical Résp@)ye (ReusmnPEk-up) EpoxgoResin |F* Tg[aa] C

110 Not an exam fe ofgp ent mventi on et L ance (7o NI\_/H FreK-Up) 2.0 .
L.6 10 Not g B e il @&:&&.@% S nch BRI o MBS, i iTitg, 2" @ cur ed
accordi ng The data

in Table | and Table Il clearly denonstrate surprisingly inproved

pr op,pr t i d5e d#ta inhabled iench Aakiss!l Flpgely rdemenetrptp gurptiringly JORpvedeareperiay efthe laminates

po yoxﬁmqﬂﬂ&@g opxy teFRinglpeRAYPKaZONPRIS f Hi§ Presen dnvpaipy. ;?sffeﬁ\é“ﬁ i imprvad hesht

resi st @ftee T a%ﬂ'ﬁﬂ‘e‘eﬁ%!ﬁ?stf’ﬁ‘f‘cer‘é%‘?ﬂ NMB @ik HRIPERATONMVP pi ck- up) properti es.
ai s % 1. A process for the preparation of an epoxy-term nated

poI yoxg 01 done havi ng, when cured, a glass transition tenperature greater

tham 135 [Aeég‘legs ‘?‘d?qh L bl B Er( %ng?e, éoc az%ﬁdolxeeﬁgl tghﬁﬁlﬂ oursdP & g -
whi ch pr gg s el 18- P B el T 0.5 poraont
pol yi SOCYRRA %CQQ%&H s kdact ea P&ﬁ%&%ecoﬂx Otﬁld%E% soéﬁﬁaté @&nﬂoﬁﬁd:fn' hé of
the epoxyyrahite ob® Géfaﬁ@?o? thd réXdiibn o@the%ﬂoﬁ aRyY @B@gnaﬁeeﬁmﬁﬁ @i 4 diovated temperature,

said process being characterized in that
A) the catalyst is an imidazole compound:
B) (1) from 5 to 30 weight percent of the polyisocyanate compound is added within a period of time
of from 3 to 90 minutes to (2) a mixluwre comprising (a) from 70 to 95 weight percent of the
polyepoxide compound and (b) from 0.01 to 2 weight percent of the catalyst, said weight percent-
ages being based on the combined weight of the polyepoxide compound and polyisocyanate
compound;
C) the reaction mixture obtained in step B is heated to a temperature of from 110°C to 200°C, for a
period of time of from 5 to 180 minutes; so as to obtain an epoxy-terminated polyoxazolidone having
from 50 to 100 percent of the original isocyanate groups converted to oxazolidone rings and from 0
to 50 percent of the original isocyanate groups converted to isocyanurate rings; and
D) the reaction is carried out in the absence of a solvent or other reaction diluent.

Kl

30

35

2. The process of Claim 1 for the preparation of an epoxy-terminated polyoxazolidone, characterized in
that in step (B) from 0.02 to 0.1 weight percent of the catalyst is employed.
40 3. The process of Claim 1 or 2, characterized in that in step (B) the polyisocyanate compound is added to
a mixture of the polyspoxide compound and the catalyst within a period of time of from 20 to 45
minutes.

4. The process of any one of Claims 1 to 3, characterized in that in step (C) the reaction mixture is heated

% to a temperature of from 140°C to 160°C.

5. The process of any one of the preceding Claims, characterized in that the imidazole compound is 2-
phenylimidazole, 2-methylimidazole, 2-othyl-4-mathylimidazole, 4.4'-methylene-bis(2-ethyl-5-

methylimidazole).
50

6. The process of anyone of the preceding Claims, characterized in that the polyepoxide used has the
following general formula
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sai d process being characterized in that A) the catalyst is an imdazole
corrpound B) (1) from5 to 30 wei ght percent of the polyisocyanate conpound
is added within a period of tine é to 90 mnutes to (2) a mxture
conprising (a) from70 to 95 wei ght &R of the pol yepoxi de conpound and
(b) fromO0.01 to 2 weight percent of the cat al yst, said wei ght percent-
ages being based on the combined wei gijpieQf the pol yepoxi de conpound and

pal yi socyanat e 30 corrpound O the reaction m xture obtained in step
B s heate —to—a tenperatoreof fromt %ﬂ €-to LUU[E1I] c—fpr a
period of tfine of from5 tao 18D3tﬁqdﬁﬂt"3'3'”at% "¥a obtain an

epoxy-st er mnat ed pol yewmaelrymone havi ngl fr oveMd0G-t® 10D peneneER-¢f t lhe

original ispcyanate g verted 1o o ] r ng ng tramy 35
to 50 perce L %]-Lsecya-nat X&’%Q é:e%%%e eépo?ﬁﬂisg{eﬁ}%tur ate

rings; and |D) the reactiteniCis carried out “in tHe abse1c'e of 187 sol vent or
ot her reactloncm,&mgs,sta&e({hmppﬁ,&q@;ss f d alzm 1 forfthe pr&par at| pbn of an

epoxy1°t er m ‘rated uu)\LaZG'l"fuuuc char-aetertzed—r—that—+n—st P \UT from
0.02 to 0.1 m%qtgrmxame'?ebtm p’B?‘*"‘t'Wé"‘E’at al yst_is enpl oyed 40 3. The process
of Claiml @ Fesins, orp Syrpd, acqorpling fosigpdayd praglice Yo
conpound is added to a mxture of the pol yepOX| de corrpound and the catal yst
Wi t hin a p&he deth fTable rendofableriionieaily) dénionéatensurprsingly impboveddpropeities pt ihe aeihate$ any
one of® Ghaimwetidg he o@yy-heinaet plybmedidonas bitae presenisibveptiopBspecially the dnardroved heat

m xt ur e fesgistinea Tgtiandehemicad repistance (rerodfNMA pickrupti@ogedies.] C to 160 C. 5. The
process of any one of the preceding O ains, characterized in that the

i i*dazol ®®$npound is 2- phenyl i m dazol e, 2-met hyl i m dazol e,

2-ethyl - 4- rrethyllmdazole o 4 rrethyl ene bIS(2 eth I-5 50

met hyl i nl-daz5P xv-ﬁr tod polypraze a glass
characteri i’g’tf:' 'f‘t"'t"l‘ﬁé g yaxroldan ' i 9 '°°"t
formula 55 prelgengeog a ca 96 reac Oél ] Fca) ?s%qcm‘%atgagﬁ moﬁ%ﬁn v,lg é‘P ure
Lami nat e T¥> process char nzed m‘é\% pﬂ% - i

Type 2 A) the catal ngiry 2did o pound; Epoxy Resin F* Tg C

110 B) (1) from 5 ht percent of the %ﬁgacg%te %&ﬁboﬁﬁ@@%ﬁde(i%ﬂmw patdaifﬁ W?é

2.0 of from 3 to 905miNREs RNEEXIUE Bhphshg B FHERS td BY SRightOfbreshiObSthe ThE
resins are Cpliydfoxite COMBUUR@ atdPoS e 81 b PWwagHt ip6iRert B b Sathiftl Lhaiti bight deftent-

di cyandi am dgyes bafg ke o thé inbd Bight Ttthe pbiyepbidea EdnypoGHRINEHAS bdlyMobyanate

sur pr i ngl ycomppiirayed properti es of the lanminates incorporating the

epoxy- t er m ney tealrepaibly MikarOdbtathed @xSstepfB ik neatdal te & @nipeiatusai frord N 10 ‘€©3xp el gl foiya t he

i nproved heaperibeefi tirtean ten 6 Tay)80amliteshseris tadbtaincpi eptraiaaingtped payordzolidhie haviek - up)
properties. Bmbhio 120 pergent & the grigmgldsobyanate bougsreperted o @razolfdoerrings and from 0 :
epoxy ¢t er m natde gerpest gidiegrigingl drosxandtgrdung comvbrtad teigeayenurate riggsigad t r ansi ti on
tenperat ure Brtemreagtion ha?f"%t}&'['Ertf}e]aesea?ﬁﬁfﬁﬁﬁ'ﬁﬂhwoﬁwqeéﬂﬂpfu@h@tp| ck-up of Iless
than 0.5 percent, which process conprises reacting a pol yepoxi de conpound
wth a p%l P% B’é‘ &t Eaigg 6E|ﬁcP“?pﬁ’ai'9'?é’ P@B‘@‘M&é’“‘ﬁ?"edap%yo?t‘a&P'Vg'W Flgyacterized in
reaction off 'Hé"%ﬁﬁ)’(?’“gﬁa q%b‘ﬁ?%{‘t‘l&‘t"‘ee" (‘J’l?t?éta'éﬁt isgrlved at ed terrperat ure,

sai d pr O:Ee%'fsue bretlzengof r S rc'ha iz d m { in uX§ addged?o
P 'H
ng} S?;gt;a § i e ol xude 9% tPII i a ta% :.lgﬁ 'é?}g §f’a ffrom §0 4&'90

mnutes to a mxture corrprlsmg (a) from 70 to 95 vve| ght percent of the

pol yepoxy, deh&&mey&qn@&@ o Brlirds11Q8s %Qactsreedan ¥t 6 Bbp Rﬁ'irfé%&kéﬂfm&uh}éf jstiakied VSt

sai d #ei ghty PBMpSRtre ofERS140SE Roishased on the combi ned wei ght of the

pol yepoxi de conpound and pol yi socyanat e

B. The process of any one of the preceding Claims, characterized in that the imidazole compound is 2-
phenylimidazole, 2-methylimidazole, 2-ethyl-4-methylimidazole, 4,4'-methylene-bis(2-ethyi-5-
methylimidazole).

50
6. The process of anyone of the preceding Claims, characterized in that the polyepoxide used has the

following general formula
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conmpound; C) the reaction mxture obtained in step Bis heated to a
tenperature of from110[err]C to 200 C, for a period of time of from5 to
180 minutes; so as to obtain ag P y-oged{n' nat ed pol yoxazol i done havi ng
fromb50 to 100 percent of the Pi g A i'socyanate groups converted to
oxazolidone rings and fromO to 50 percent of the original isocyanate
groups converted to isocyanurate rings; and D) the reaction is carried out
in the absence of a solvent or P(uer reaction diluent. 2. The process of
Cdim 1 for the preparation of An\epoxy-term nated pol yoxazol i done,
characterized in that in step 1E:B)_ from chi FT%,O. 1 wei ght percent of the
catgl yst is enployed. 3. The E) BeaSE-5H2 nitl or 2, characterized in that
in step (B) the polyisocyanate conpound is added to a m xture of the

pol yepoxi de conpound and the catalyst within a period of time of from20 to
45 mi nut ebereid R’ Fheabglifutedes snsybstituteg atipheticn tycidaiphatic, aromasic 3r heteregyalistRobyvaientl i n
that in gtoepatdd) has heaverage valugref Menx grgater thay THeleseHan® a tenperature of from
140feerr] Cto 160[err] C. 5. The process of any one of the precedin

O ai ns?- dhapraesse el Gan 6; ¢hatapigrzed iRdhat i @alyRROEd SRS 5ifrfePisshysoxyphe P PR az ol e,
2- et hy| iR/ R2sE3.5-dibromestyeaxyphoBRreRAN? i dazol e,

4, 4" - net hyl ene-bi s(2-et hyl -5- 50 et hylim dazo . 6. The proce of
anyones'ofTXT ﬁ:@;ﬁ? fcﬁ%ﬁi% °éh|§ip??§;d'"8hcé7"3%tcé*f'%%eé'ffdi 'rl"]%}aLtg% p?'ﬁ'%“ﬁ%'ﬁ?ecﬁrg?(?ucz used
has™ he 8% BM R QLA 8Pl a 55 1 9  EP 0 478 606 BL 0 5

[err] V\/n%_e};gNF_H.i S substituted or unsubstituted aliphatic, cycloaliphatic,
aromati c ‘or het"erocyclic polyval ent group and n has an average val ue of

f=6m gr egh&bin I @ substitutbd & SRsubsitbatiphhlt, EyclokitRatl! A6R&R of hetbrbcht fdiyvalent
chagAct elgloa@end M hhddi avbriige VaRb BERmXdrbtRor R td Rss than 5, preferably from 1.5 to 4, most
2, 2- bi s( freiydbiydroidgny! ) propane and/ or

2, 2-bi s(3, 5-di brono- hydroxyphenyl ) propane. 8. The process of any one of the
preceds.ngn&l prodess @hamct & icaadterizedt vatthdt hehe p pblytsegangtan st a4 matpyenadisl 5

used has (ghasyli§caydnata)i angn (semertadredt, poismbriz NiRiror joluaircdiieecpanite, oraa mitaretof twatoed or
unsedst i tnotectbleredfi phati c, cycl oaliphatic, aromatic or heterocyclic

pol yval ent 20 group and m has an average value of fromgreater than 1
to | esH. tAhomcess fosrthd eropiyhtionfaf am 6Py vamish, compatitiops eAMPrisieg Prepariggnad epexy3. o,
The pr océxmingpd Eiyprarplidgne resimbyae perqss ayclaimpd inipay oped C'aﬁvﬁ PIotAdpRcthe |

4, 4' - et lepeRsing? BardenerHenilr PROVCKPEM AR Q19anit soantiasd petondlly &p aereleratps PR ¢ VDI
or 8ol ueseventiprahaduRftat e, or a mxture of two or 25 more thereof. 10. A
process for the preparation of ap epoxy varnish conpositiqn, . conprising

pr eparﬁniﬁpé?f’eésﬁ?}g 9ihg 1o FRIA AP tels N [(/'ég?f’ggyorlef"c‘i%"@m‘r’t ss‘?gr?’“ g%/%e?(af)ﬂreggt ssce#e‘atsoIf
claimed i ARy 8NEPB°"A ains 1 to 9, and mixing the epoxy resin, a hardener

for g h%%pp(?&%ssrfgrj;r ririgan QlGA GmRQb Vﬁi prBdds cotplide0 Bidlstels 0 accel erator and
ot her A) fofnfiiVE Hropr J'E\} infdFghtigd & reinforcing Web! vith @8 Spdk¢ FédindaiEh t&ndebifidna 10,
wher ei Nt hg, GREPRY: theatoky reSMISd! ah Bigasic Sdivept 40 to 60 wei ght percent of the
var'ni sh COBPRshihd 3 pravteg ¥2a tdnporddié Soiidieh 1 paRAY i 1Bt R 6HoRLC tesinCdith tham nat e
whi ch procgs&ens@sdari ses the steps of: A) formng a prepreg by inpregnating
a rej nf or copgminging \at kst aifd IRyPXSYihé PBprag Wit slecitallyioTusive intabrialaand heatiegbe or
t he epoxy seprparainamiane @ @ethe efRY vwsint gharBjterizeditni tited) thie legoxy resiiT \@nish pised is
t enper at ur en euoky lesin eanisht compasitivn priepayedry aqIrocessars glaimey i Gainr10wi ClRmi e
har dener; and 40 C lamnating at |east one |ayer of the prepreg
wi t h el®dhe proedss of Glaim AR chargateripast ie thatn stemB) Hie aertigl ¢pagtiea of the epoxy resin with the

45 hardener is conducted at a temperature of from 100°C to 230°C and the laminating step (C) is

conducted at a temperature of from 130°C to 230°C and a pressure of from 34 kPa to 6.9 MPa.

Patentanspriiche

so 1. Verfahren zur Herstellung eines Polyoxazolidons mit Epoxyendgruppen, das, wenn es gehértet ist, eine
Glaslibergangstemperatur von mehr ais 135°C und eine N-Methylpyrrolidonaufnahme von weniger als.
0,5 Prozent hat, weiches Verfahren umfaBt das Umsetzen einer Polyepoxidverbindung mit siner
Polyisocyanatverbindung in der Anwesenheit eines Katalysators flir die Reaktion der Epoxid- und
Isocyanatgruppen bei einer erhthten Temperatur, wobei das Verfahren

56 dadurch gekennzeichnet
ist, daB

A) der Katalysator eine Imidazolverbindung ist;
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‘so prepared lam nate to.cure the epoxy resin, characterized in that the
. epoxy resin varnish used is an epoxy resin varni sh conposition prepared by
a process as clainmed in daim &h gy 11. 13. The process of Claim 12,
characterized in that in step % t-ﬁe partlal reaction of the epoxy resin
“wWith the 45 hardener is conducted at a tenperature of from 100 C to 230
C and t he Bp(r wai § big 38 tGeP.-% Per PSlyicRymttCdrigciung inBerhisitTEifgsateitiagmO{onl 3 BIE90
130[ err] CMiroteR 20{2psindgm Geralsch, amipssersiseiren ad bis 8DEWWE4% ddP@olyepotidvdrbiviiang und
Pat ent anspfH) vah®0138s 2 Gew.\ie déscifataiysatars rudeigaben ebrdem golwi die Sewiditspoentanhabeons m t
Epoxyendgr ayfdenGesamigewioht der Relyeppaititerbingtng upt derdRolyisocghratvelibdararivgzogemsiel at ur
von srehr als das38 Schiiin® ehaiieneNBagitionsgepipehy aif ioie Tamberatmyen\idf® Gubini2ge1C Brs 0, 5
Prozent hapinengsitaps yon/a pis 4} Misuigmpraita wirdi 4 ainigabioyazelided mi Epoxyendgruppen zu
Pol yepoxi de%&a8n-rRALFRT KA SOckis,E)0 Fopredti deperpritingtichen Ispavensisrrpen i Oxazalidpariemhei t
ei nes Kat al‘ eoxppiel s'f‘?}'"dd‘f"é °F§é“a§9tp r‘é)zﬁ"td’é’f “'Eﬁ‘bﬁl“‘tﬂen iseRyeneSBEDe iR sePaPIRYIT- bei
ei ner erh6 gﬂg ag’ﬁ;ﬁ das Verfahren dur ch )
geké‘hnzel c ‘% ;"EI eﬁ\?"hﬂb?'"eﬁéf’%f'l”?/sg&tfegr ¥ dings FW@&%%@F&WHW@SW'&; 20
111111! PR 11 EP 0 478 606 B1 B) (1) von 5 bis 30

E/IE\r,]Vut anz;e,% A T I i

Pol yepoxiy b%wmamnuaﬂb.lg B) e\smzogepﬂatéa)s&o.%v deme%%ﬁ Kat al ysators

zugegeben wer den Gew cht sprozent angaben auf das Gesant gow cht:
der Po3.y &Bfanldd \EHAnSSHURG ddak, der Pol yi socyanat ver bi ndung bezogen sind, 5
.0) das i adefdhlgekdnnBicht hal t ene Reakti onsgeni sch auf eine Tenperatur von 110
" bis 20Qafnf<HriteiBy e PERisbdyadatvorsiadung zbiemert Hdmidei tisedar PoEpbddvedinlhg ukidn €i N
Pol yox az abm tketalysetdr inbgrbaty @med okrpyiesivod 0 6§ haMingten zugegebetewiidvon 50 bis 100
Prozent der ursprUnglichen |Isocyanatgruppen in Oxazolidonringe ungewandel t
sind uhd Vedairep nbihsire® der Anspstithedenis Jr sprt | ngl i chen | socyanat gruppen in

| socyanudadurdhgekegezeighngbwandel t si nd und 10 D) die Reaktion in
Abwesenhéph in épfﬁ@écms tiprisianpaeméscls auh diee Temneeatr uandidp Enbis 160 C erhitzt wird.

Reaft i onsverd~nnungsmit- tels durchgefOhrt wird. 2. Verfahren nach Anspruch
1 zur Het”g‘ifaéfef‘lﬁ e ler \P&%@@&Q@Mﬂ%ﬁ*@em t Epoxyendgr uppen dadurch
gekennze® t'gek %ze'c"“et n é % von 0. 02 2_! 1 Gew, - %

Kat al ysatld dis ?i ipd Cg ?PV"’%’daz\’}e?P" f¥inoapk A ERY: &eﬂ’é’ﬂ"'iazf}'d%? ~Mt ydadur ch
gekennzei LRREe h rg‘"e Himieedi't (B) die Pol yi socyanat verbi ndung zu ei nem

Gend SC§e| r?ahgﬁ acP%ln\é%b °g'\6§§'pe]§'){’] Li{ﬂ%m’i’crﬂg 20 dem Kat al ysator innerhal b
S

ei nes zUgegeben wird. 4. Verfahren nach
ei nem derda,,g@'g gr @Xlgd,emwéecggg@@l(gwmmahnet daB in Schritt (C) das
Reakt i onsgem sch eine Ternperatur von 140 * C bis 160 1 C erhitzt wrd.
25 &% Verfahren nach ei nem der vor hergehenden Anspr Uche, dadurch
gekennzei chnet, daS die Inidazol gerbindung 2-Phenylim dazol,
2- Met hyl i m dazol 2- Ethyl - 4-met WyN mi dazol , 4, 4' - Met hy-
“Yen- bi s(2-ethyl - 5- et hyl i m dad&Hp~CH-CH3008,-RLr f ahren nach ei nem der
vor her gehenden Ansprache, dadurch gekennzei chnet, daB das verwendete
Pol yepoxi d di e fol gende all geneine Fornel hat 35 (CH2-CH CH2-O n-R 40
wobei R’ eine substitvierte oder unsubstituierte aliphatische, cycloaliphatische, aromatische oder
heterocyclische polyvalente Gruppe ist und n einen Durchschnittswert von mehr als 1 bis weniger als 5
hat.

45 7. Veriahren nach Anspruch 6,
dadurch gekennzeichnet,
daB das verwendete Polyepoxid 2,2,-bis(4-Hydroxyphenyl)propan und/oder 2,2-bis(3,5-Dibromhydrox-
yphenyl)propan ist. ]

50 8. Verfahren nach einem der vorhergehenden Anspriiche,
dadurch gekennzeichnet,
da8 die verwendete Polyisocyanatverbindung die folgende aligemeine Formel hat

(C=0=N)u-R'
56

wobei R' eine substituisrte oder unsubstituierte aliphatische, cycloaliphatische, aromatische oder

heterocyclische polyvalente Gruppe ist und m sinen Durchschnittswert von mehr als 1 bis weniger ails 5

hat, bevorzugt von 1,5 bis 4, am meisten bevorzugt von 2 bis 3.
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wobei- R eine substituierte oder unsubstituierte aliphatische,
cycl oal i phati sche, aromatische oder heterocyclische polyval ente G uppe i st
und n einen.Durchschnittswert ' real.s 1 bis weniger als 5 hat. 45 7.
Ver f ahren nach Anspruch 6, dad&?&%@gﬁﬂzei chnet, daB das verwendete
Pol yepoxid 2, 2, - bi s(4-Hydroxyphenyl ) propan und/ oder
2, 2- bi & ( Jertunleh REAEANSGRS; Yphenyl ) propan ist. 50 8. Verfahren nach einem
der- vor hasdrhgodameiepr Uche, dadurch gekennzei chnet, daB die verwendete
Potyi s0Cyamdis \Pelyisbdyahan g4 dethyfonbig@Rahpiisadyag roaermsen [E@nemebvohaioly(hasOME) oder R 55
wobei R Telddisaydat ddeidieGéraischaen zwehadsbsbhréreon davbreistal | phat i sche,
cyclsoal i phati sche, aromatische oder heterocyclische pol yval ente G uppe i st
und r 18 NVedehido rzartHecdtaliirigt ebnae Egoxyiaskzusmimensdtzund, upifassene dasphdarstellpr; eifesHRetyoxa-
bevor zugtolidgmariessmib Esoxsigndgrapper derthe sin tYesjabrep ngeh ejepm der ingpriizhe 1 bis 9 und das

2 Mischen des Epoxidharzes, eines Hérters flirjdas Epoxidharz, einesprggnigchen Eépgngsmitigls und
Ver f ahr e gegehenienialisoines Besclieunigerg ypt 3 dg elteHAPRYICRIEE124aB das Pol yi socyanat

4, 40 Met hyl en- bi s(ph | ] anat) od in .l I VDI
otier TO UTARTn SeRARPIIGYorR e EBREERT L) SR G o B RRAS 51 . 5

10. Verf &M zur Herstel | ung ei ner Epoxyl ackzusar nnenset zung, unfassend

2 | APl <5 Sl okl B Roleh 1GARAL 455 Hlvo R iR T ch i
ver fahren R)gé;llﬁene&i&grpr felgs mpragfiersn Shes s'rmdn Swetlos it &iller Epoxidharziack-
Epoxi dhar zgg, m G4rd&Sunk Sidefal Hairthr tir épdn;;ﬂﬁ’&fit(} Yném ordaRScherPLadaYsmBIEN
L6sungsm tb)ezrﬁitz%‘ SHEFQR G 4u§rei@ﬁéﬂé’§Té%€p%f%M,%HMa@@E&idmg teAW6I&S Bk dem
her kK6nmm i cAgter dHRBd1ZR-und0 11. Verfahren nach Anspruch 10, wobel das
Epdxi dhar zcyGirfddenOhifidde@nd6iNér Sthiche ties @16 ds SRITEIMING QbKArS B0 IoiELGIBA Material Lidd
Ver bahr en gmifdan ey dotaet hoBstéditon @ smigdt€lih BasSEpd@dhatzarinvéins, wobei das Verfahren
di e Schr idhduechyekeandsichrbh A) Bilden eines Prepregs durch |Inpragnieren
ei nes Veldst ¢ ketngeigie Bpddisthartiadk embner Epoxi dhar zl ack- zusammenset zung, ei nem
Hur t er f EBpoxttherziigkevsardinensetzung ibt, siierteroesielty avrids derenein_ ¥eriahrgs ndch thaserysh 1¢pder t zen
des Prepregpuchdf. ei ne ausrei chende Tenperatur, um das Epoxi dharz teliweise
m t 2adem Harter unzusetzen und C) Lam ni eren m ndestens einer Schicht des
Pr epr etfs Vatfahreaingrbirfineredot’2i sch | ei tff hi gen Material und 20 Erhitzen
des der adpduBagkeeragiciiebn Lani nats um das Epoxi%harz_ zu harten. dagyrch

r Temperatur von .

e A e

E dh | .r [§ r mi 1 r |- INe| I \Y - DI
Vg%"iahrgﬁs%' i RiReB fﬂ?%" %qg‘g%;g;ﬁ ralj’(‘frﬁhgfgjﬁ 9 I13. Verfah;en na(r:]h
Ansprugh %ﬁ‘batgggurch gekennzei chnet, daB in Schritt (B) die Partial reaktion

des Epo‘§<"|a arzes mt demHurter bei einer Tenperatur von 100 IC bis 230 C

dur chgef S0l ke ;Qéﬂé& orﬂ@ﬁne%%ﬁkcﬁ&&l‘\ggﬁér‘r\dﬂds&{ doly), DS, IidiRlie JEBREE, MG VON
1304 C R rrﬁ:»é%g re de trafstibn vitrbuss $EpERbURE B 3 BCK uneRatidf d Randiy Ry Rolionb/itsrieure
dur chgef 1! % \brockdé B@Nﬁ&ﬂﬁtQ@FéB&iﬂﬁ d'dn cEMHRSESHI Sy KPALREINPBséholitBeyana-
pol yoxazed, ied oftel @EEMN 8 'boBPRX¥actichy @93t groupey 8iuy @t Isecyeartate, duerpdegtureine 35
tefiper at BleGsefles frécateéthrit Oacriss @L@eueupbri eure a 135 * C et une fixation de
N- m~t hyl py (a) @l dagsear éshleédmipdgéamidazole ;
40 (B) (1) de 5 & 30 % en poids de composé polyisocyanate sont ajoutés, en l'espace de 3 & 90
minutes & (2) un mélange comprenant (a) de 70 & 95 % en poids de composé polyépoxyde et (b)
de 0,01 & 2 % en poids de catalyseur, ces pourcentages en poids étant calculés sur le poids
combiné du composé polyépoxyde et du composé polyisocyanate ;
(C) le mélange obtenu dans I'étape B est chauffé & une température de 100 & 200°C, pendant un
45 laps de temps de 5 & 180 minutes, de fagon-a obtenir une polyoxazolidone & terminaison époxy
dans laquelle de 50 & 100 % des groupes isocyanate d'origine sont transformés en noyaux
oxazolidone et de 0 & 50 % des groupes isocyanates d'origine sont transformés en noyaux
isocyanurate ; et
(D) la réaction est mise en oeuvre en I'absence d'un solvant ou d'un autre diluant de réaction.
50
2. Procédé selon la revendication 1 pour la préparation d'une polyoxazolidone & terminaison époxy,
caractérisé en ce qu'on utilise dans I'étape B de 0,02 4 0,1 % en poids de catalyseur.

3. Procédé selon la revendication 1 ou 2, caractérisé en ce qu'on ajoute dans I'étape (B) un composé
66 polyisocyanate & un mélange du composé polyépoxy et du catalyseur, pendant un laps de temps de
20 2 45 minutes.
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a 0,5 % procede conprenant |a reaction d' un conpose pol y6poxyde avec un

conpose pol yi socyana- te, en pr~sence d"un catal yseur pour la r~action des

groupes 6poxy et .i socyanate, @;TP%@E&;E 6l evbe, ce proc~ ~d6 6t ant

caract6ri s4 en ce que: (A Ie calalyseur est un conpose im dazole 40

(B) (1) de 5 a 30 % en poids de conpos6 pol yi socyanate sont ajout6s, en

| " espacq, deockad\sih 1vhd\§tleREngBe fed)revéRdidiiind N GE3, CaragMried o duldh chabife’ Hana r&@Epe% en

pOI ds de CEyRMRnGIABMSNEMe Bmpblajuret 1d0 816022 % en poi ds de catal yseur,
pour cent ages en poids 6tant calculs sur |e poids conbin6é du conpos6

poI yepoxsy dero&skié @slort rUNP @Edicop@leydes ooxpadiatads p(éGidehtes, weraciéryé eo vk amel ledeomposs

| ' et ape B iafidazothéstifof phinylimigladolemp eFradthylireidabele. 116 @-6thy HBDYID imigervitalet4 Arméth ge-

| aps de t emgss(ziéthy-sA0éhgnidazolelt es, de fagon-a obtenir une pol yoxazol i done a-

term nai son epoxy dans | aquelle de 50 a 100 % des groupes isocyanate

d' ori gi e Brosfdé selenisheausissnaue desopvendications PECEdeBia CarBCiSiEs on ¢ B9 DBOlYEROXKioupes

i socyanat e@l"@@r'?@f%@ﬁﬂﬁ'etransforms en noyaux isocyanurate ; et (D) la

réact®on est m se en oeuvre en |'absence d' un solvant ou d' un autre dil uant

de reaction. 50 2. Proced6 selon |la revendication 1 pour |a preparation

d' une poI yoxazol i done a term nai so 6poxy, caract~ris6 en ce qu'on utilise

dans |'etape B de 0,02 & 0,1 %@(mg.qg Wle-gptat yseur. 3. Proced6 salon la

revendi cation 1 ou 2, caracté6rise ®en ce q%u on"aj oute dans |'etape (B) un

conmpoge 55 polylsocyanate a un nel ange du conpose pol y6poxy et du

cat al yseur E&iﬂg 4 uh %Rﬁpéjﬁol\}vﬁgm%lpqﬁlqg@ ﬁlcﬁﬁ)hgﬂqﬂé‘ta%nah&g‘bu‘hétéfbéycllque

o st &t n o GAsle nﬂé"c pH$¥Confid! eC\QlaGI‘lepéﬂleﬁe 31 etune

re—w/endl catbms,nfgnﬁ,re’%scar acteris6 en ce gu' on chauffe dans |'etape (O le

mel ange reactionnel & une tenperature de 140 a 160 * C. 5. Proc6d6 sel on

| ' une quel plRs Y eseldR Sa ruRiNdiichas, i ARBINNE6abBele s pdpagtduiilsé esnlec2-bjsié- | e
conpose 5 hydroxyph8iyljfdsne b le 2,20id3,phibmybinpdraapehgpropae2- nbt hyl i m dazole, |e
2- 6t hyl -4-n6t hyl i mi dazole, |le 4,4 -methyl e-

ne- bi s( : 6Ploydds Eelmﬁl‘dmylqualcmlla@odes)reveﬁdlcamr@mstsdesb$ araptérish eon cpaedue dhepmpotfe s
revendi cat payimcyange Gifed pxr foparieagdn@elese en ce que | a pol yepoxyde utilis6e A
la fornule gendrale: 10 0 (CH2-CH-CH2- 0) -R 15 dans laquelle R est un
groupe pol B=F2MW-Fal i phati que, cycl oal i phatique, aromati que ou

het erocyclique, substitu6 ou non substit

conprise efns dapgle R dasigg usgr ‘@F|F’8'M‘f"l?maa"'ihaféciuetﬁ¥§°i/'8\'f rél ’ '?ﬁ'%r el h%{g % ot 20

7. Pr8ce6d64eef ﬁtltlré oU N80 Fta ne vale r I lse antre ung vale r $ p l e
utilise esl’"el V‘ﬁ?' '2'%%‘1“59 gﬁﬁ Ve fae) be'}?%ﬁorr'}"%;gﬁ%ni tt‘flettfﬁ lfs%lgfé ralSrhé X&ribﬂ%%\’
2, 2-bis(3, BG4S, Srm hydr oxyphényl ) propane. 8. Procede selon |'une

quel Concﬂjepggé%é s@l\éfr‘ ’Ldﬂe%% }cé?@ﬁ 8 PLALRARNNES ciuGﬁ‘J B&J&E;taﬁﬁe 88 16 @, 4GH&NYReBRITPOSE
5 pOR}ﬂh (b2 ddldn ibeHireddd 84! borhiBH, M p@y@ﬁ@@é%pﬂényﬁr&han Fditspéafdte dans
I aque7 I&Q&u&@d.as&um‘e RQUn s @eme ot G YMsl dgWBux doY b&ahdteslthddsslise,
aromat i que ou het er ocycl i - gue, substitue ou non substitue, ma une
vat’eur m@yﬁﬁ&ﬁléCdarﬁiéda&ﬁoned\&rfe&ohhﬂ&utv;abeUérnls époxiy| @dipsnant la gréparatien Wakecudsine
i nf 6ri eur epdlydRazoibondl B tgininbi&inaspos, & 1P rdeédéatbit que rdveddiqpé ddnsdlungbiuefconque des
pr ~f edoabl erméridicatonPi Ak st tméange ¢d la3ésir®. SpPryod el durdssparrpobraune edsba et d'en 8,
caract 6ri séohent agnique ol & tippofhuitalib cfpa pecdérateut etheutIPSAddltmm‘ysl"wEﬂ'%l s- 35
(phenyl i socyanate) ou un isonere de ce dernier, un poly
di pheny| 116 Ptvadvé sdlontladpvendinsgiemit dang lomye) lagsingesPppy| cqesive d‘P |4% a<§93(n8n igs fe
mel ange deceferesitiandepypils- de deux des isocyanates ci-dessus.
45

12. Procédé de préparation d'un stratifié électrique, procédé comprenant les étapes suivantes :
(A) formation d'une feuille préimprégnée (prepreg) par imprégnation d'un tissu de renfort avec une
composition de vernis de résine époxy, un durcisseur pour la résine époxy et un solvant organique ;
(B) le chauffage du prepreg & une température suffisante pour faire réagir partiellement la résine
50 époxy avec le durcisseur ; et
(C) la stratification d'au moins une couche de prepreg avec un matériau conducteur d'électricité et
chauffage du stratifié ainsi préparé pour durcir la résine époxy, caractérisé en ce que le vernis de
résine époxy utilisé est une composition de vernis de résine époxy préparé par un procédé tel que
revendiqué dans la revendication 10 ou 11.
55
13. Procédé selon la revendication 12, caractérisé en ce que dans I'étape (B) on conduit la réaction
partielle de la résine époxy avec le durcisseur, & une température comprise entre 100 et 230° C et
qu'on conduit I'étape de stratification (C) & une température de 130 & 230°C et 2 une pressnon de 34
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10. Proc6de de preparation d' une conposition de vernis epoxy, conprenant |a
preparation d'une resine pol yoxazolidone A term nai son epoxy, par un
proced6 tel gue revendi qub dan%ﬁégfhesw conque des 40 revendi cati ons
1 A9, et le mlange de |a r6sine bpoxy, d' un durcisseur pour une r6sine
epoxy, d'un solvant organique, et, a titre facultatif, d' un accel 6rateur et
d' aut r es kBadB®iMPs. conventi onnel s. 11. Procede selon |l a revendi cation 10,
daps | equel la resine epoxy constitue de 40 a 60 % en poids de |la
conposition de vernis. 45 12. Proc6d6 de preparation d un stratifie

6l ectri que, proced6 conprenant |es etapes suivantes: (A) formation d' une
feui®l | e pr~i npregn6e (prepreg) par inpregnation d un tissu de renfort avec
une conposition de vernis de resine 6poxy, un durcisseur pour |a r6sine
epoxy et un sol vant organique; (B) |le chauffage du prepreg a une
tenperature suffisante pour faire reagir partiellenent |la resine 50

6poyy avec |le durcisseur ; et (C) la stratification d"au noins une couche
de prepreg avec un materiau conducteur d'electricite et chauffage du
stratifie ainsi prepar6 pour durcir |a r6sine 6poxy, caracteris6é en ce que
|l e vernis de-resine epoxy utilise est une conposition de vernis de r6sine
6poxy pr6par6 par un procede tel que revendi qué dans |a revendication 10 ou
11.+13. Proced6 selon |la revendication 12, caract6rise en ce que dans
1'6tape (B) on conduit la r6action partielle de |a resine epoxy avec le
durci sseur, A une tenperature conprise entre 100 et 2300 C et qu'on conduit
' etape de stratification (C) a une tenperature de 130 a 230 C et a une
pression de 34 23 11 111 EP 0 478 606 Bl kPa
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