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20 (A) at least one of _
o (1) at least one epoxy resin represented by the following formulas 1, |, IV, V or VL
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and each Q is independently hydhgge gé ?1 hydr ocar byl group having from 1}
to 10 carbon atons; each Ris i ngﬁ R 'y hydrogen or an al kyl group '
having from1 to 4 carbon atons; each R is independently hydrogen, a
hydr ocar byl or -hydrocarbyl oxy group having from1l to 10 carbon atons or a
hal ogen; mhas a value of n-1; m has a value of n'-1; nm' has a val ue of

n"-;,, each n, n' EyEMUT. A SPr independently has a value from zero to 3:
g has a value fromzero to 4 and each z and z' independently has a val ue

fromzero to 3; (2) the reactlon duct of (a) at |east one epoxy resin as
defined in conponent (A-4).gnd (lf% §t3 | east one{Ril hydri c phenol represented
by the foll ow ng forrml/aS\ | or 0 2094 Bl FORMULA VI |
[err] FORMULA VII|. H>QeC+L-0 H@Gﬁ dingly hydrogen, a
hal ogen or *a hydrocar b@ c#r'hydr oSasb | 0% havi n 1 - 10 carbon
atom8 and n has a valu ero or i's ind-eueruently a dival ent
hydr ocar byl group having, from 1-12 , 20 [err] and wherein
conponents (A-2-a) and ,?3\ Zgb) aré present in uanth s such that the
rati o of phenolic hyw-@@)ct-@;@ ps _tlo epoxi de gjo mO0.01 1. to 0.5:
1; or (3) mxtures theredf;s and 30. (B) at ' . 'r‘é—:“ ral ogenat ed
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and each Q is independently hydrogen or a hydrocarbyl group__having from 1 to 10 carbon

atoms; each R is independently hydrogen or an alkyl group having from 1 to 4 carbon atoms; each R’
is independently hydrogen, a hydrocarby! or hydrocarbyloxy group having from 1 to 10 carbon atoms
or a halogen; m has a value of n-1; m' has a value of n'-1; m" has a value of n"-1; each n, n' and n"
independently has a value from zero to 3: q has a value from zero to 4 and each z and 2’
independently has a value from zero to 3; '
{2) the reaction product of

(a) at least one epoxy resin as defined in component (A-1) and

(b) at least one dihydric phenol represented by the following formulas Vil or Viil:
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OH [err] 40 FORMULA X OH O—lLerr] 50 wherein A, Y and n
are as defi,ned above; each X is a ﬁgl%%r‘i‘s &ld wherein conponents (A) and
(B) are present in quantities such that the ratio of phenolic hydroxyl

groups to epoxide grou frg 0.7:1to 1.1:1.- In the formulanis
preferably 1 and q is g@-@Mﬂom 0.1 to 2 and nore preferably fromO0.5
to \_Ub. The conponents (A-2a) and (A-2b) areogresent in quantities such '

that the ratio of phenolic hydroxyl 55 gr to epoxi de groups is
preferahJy from0.05 :1 to 0.25: 1, nfoklg O fromo0.1: 1to 0.2: 1.
The conponents (A) and (B) are present in ities such that the ratio of

phenol i ¢ hydroxyl groups to epoxide groups is preferably fromO0.85: 1 to 1:
1, nost preferably froRORMOLALTEDZO0.95: 1. Optionally, the conposition

addi tional I*y conprises 5 EP 0 205 455 Bl (C) a catalytic quantity of
fromO.0G81 to 20 percent by wei ght bagsed on the V\@éght of the reactants of
at | east one catalyst for effecting t reaction t ween conponents (A) and
(B); and- (D) fromzero to 50, prefepab from 4 nost preferably
from30 to 40, percent by wei g&ﬁa (@‘- (tah)e‘i 2% ght of conponents
(A, (B, (O and (D of at |east oIvent. The present invention
al so pertains to substrates inpregnated with the aforenenti oned
conpositions and to | am nates prepared therefrom A preferred conposition

i s characterizedhersip eagaty ie @prRoAdaRty yal 09?'3ad‘é'ﬁ$f6r9éﬁthyﬁrﬂ@a%?/' o PR ORI BHP
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hydrocar byl group having from1 to 6 Qarbo® atof, each X is bronine and n

1 1" "
has a value of 1 and _g_ ogeg=, =S, «5=, «C= GF =O=;
"
; 25 Q
and wherein components (A-2-a) and (A-2-b) are present in quantities such that the ratio of
" phenolic hydroxyl groups to epoxide groups is from 0.01 : 1. to 0.5 : 1; or (3) mixtures thereof; and
30 (B) at least one halogenated dihydric phenol represented by the following formulas IX or X:
FORMULA IX
OH
%* B & S K OH
X
— 40
FORMULA X
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o /\
(Y)s_—@(f\)n (¥),4
) X X
50 wherein A, Y and n are as defined above; each X is a halogen; and wherein components {(A) and (B)
are present in quantities such that the ratio of phenolic hydroxyl groups to epqxide groups is from

0.7:1 to 1.1:1..
In the formula n is preferably 1 and q is preferably from 0.1 to 2 and more preferably from 0.5 to 1.5.
The components (A-2a) and (A-2b) are present in quantities such that the ratio of phenolic hydroxyl
55 groups to epoxide groups is preferably from 0.05 : 1 to 0.25 : 1, most preferably from 0.1 : 1 to 02:1.
The components (A) and (B) are present in quantities such that the ratio of phenolic hydroxyl groups to
epoxide groups is preferably from 0.85 : 1 to 1 : 1, most preferably from 0.9 : 1 10 0.95: 1.
Optionally, the composition additionally comprises
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Y is.as defined before. Another preferred conposition is characterized in
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di acephegrionium iodide,  ethyltriphenylphosphonium acetate,  ethyltriphenyliphosphonium  diacetate

\_~ (ethyltriphenylphosphonium acetate® acetic acid complex), ethyltriphenylphosphonium tetrahaloborate,
40 tetrabutylphosphonium chioride, tetrabutylphosphonium acetate, tetrabutylphosphonium  diacetate
(tetrabutylphosphonium acetate*acetic acid complex), tetrabutylphosphonium tetrahaloborate, butyl-
triphenylphosphonium  tetrabromobisphenate,  butyltriphenylphosphonium  bisphenate,  butyltriphenyl-
phosphonium bicarbonate, benzyltrimethylammonium chloride, benzyltrimethylammonium hydroxide, ben-
zyltrimethylammonium tetrahaloborate, tetramethylammonium hydroxide, tetrabutylammonium hydroxide,

45 tetrabutylammonium tetrahaloborate, and mixtures thereof.

The catalyst, when used, is employed in a catalytic quantity of from 0. 001 to 10, more preferably from
0.05 to 5 percent by weight based upon the weight of the reactants.

Other suitable catalysts include tertiary amines such as, for example, triethylamine, tripropylamine,
tributylamine, 2-methylimidazole, benzyldimethylamine, and mixtures thereof.

50 Other suitable catalysts include ammonium compounds such as, for example, triethylammonium
chloride, triethylammonium bromide, triethylammonium iodide, triethylammonium tetrahaloborate,
tributylammonium chloride, tributylammonium bromide, tributylammonium iodide, tributylammonium
tetrahaloborate, N,N'-dimethyl-1,2-diaminoethane * tetrahaloboric acid complex, and mixtures thereof.

Other suitable catalysts include quaternary and tertiary ammonium phosphonium, and arsonium adducts

55 or complexes with suitable non-nucleophilic acids such as, for example, fluoboric, flucarsenic. fluoantimonic,
filuophosphoric, perchioric, perbromic, periodic, and mixtures thereof.

Suitable solvents which can be employed herein include, for example, ketones, alcohols, glycot ethers
and amides, such as, for example, acetone, methyl ethy! ketone, methanol, propylene glycol mono methyl
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The following examples are illustrative of the invention.

30

Fracture Toughness Measurement (G 1¢)

The method for measuring Gy (fracture toughness or "critical strain energy release raie") is an
35 adaptation of ASTM E-399 for plastics materials from the original usage with metals. The compact tension
test is now widespread in usage and is described in the J. Mater. Sci., Vol. 16, 2657, 1981. An individual
test piece is cut as an approximate 25.4 mm? (1" square) from a flat casting usually of 3.175 mm (1/8")
thickness. A dovetail notch is cut into one edge, centered, about 6.25 mm (1/4") in depth. Next, a razor
blade is inserted into this nofch and tapped to produce a precrack. Two holes are then drilled adjacent to
40 the dovetail as indicated in ASTM E-399, allowing the test piece to be pinned into position in the Instron test
machine. Extension of the sample now allows the force required to propagate opening of the precrack to be
measured, using a test speed of 0.0085 mmsec. (0.02 inches/minute). This force is used in the equation
given in ASTM E-399, along with the required sample dimensions and actual precrack length, to calculate a
~ "stress intensification factor" Kq. This is then combined with the tensile modulus and Poisson's ratio for the
45 material to give the value for Gyg, usually reported in ergsicm? x 108 or kJ/m?. A scale comparing typical
values for Gi¢ for various plastics and metals is given in reference Lee, L.H., “"Physicochemical Aspects of
Polymer Surfaces", K.L. Mittal, ed. Plenum Press, New York, N.Y., 1983.
The Tg was determined by Differential Scanning Calorimetry using a calibrated DuPont instrument
{Model No. 912 with a 1090 controller). Samples were run under a nitrogen atmosphere with a heat-up rate
so of 10" C per min. (0.1667 " Cisec.).
Coefficient of thermal expansion (CTE) was determined using a calibrated DuPont Thermal Mechanical
Analyzer (Model No. 943 with a 1090 controller).
Decomposition properties were determined using a DuPont Thermal Gravimetric Analyzer (Model No.
951 with a DuPont 1090 controller).
55 Dynamic mechanical properties were measured on a DuPont Dynamic Mechanical Analyzer (Model No.
982 with a DuPont 1090 controller).
The following components were employed in the Examples and Comparative Experiments.
Epoxy Resin A was a polyglycidyl ether of a phenol-hydroxybenzatdehyde condensation product having
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wherein each [err] is independently hydrogen, a hydrocarbyl group having :
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dovetail nftehsi@neut into one edge, ent er ed, about 6.25 nm ( 1/ 4") in
dept h: Nexly,=@go"@zor -blade is insérted into th| s nhot.ch and tapped to

pr oduce acpémmmrmﬁmpMioese|aﬁ oot Oeas §H pnl, Bl adJ acent to 40 the dovetail
as indicated in ASTM E-399. allowing the test piece to be pinned into.

posi teon in the Instron test nmachi ne. Extension of the sanple now all ows
the forcexampgeered to propagate opening of the precrack to be neasured,
using a test speed of - 0.0085 nm sec. (0.02 inches/minute). This force is
usedin the equation given in ASTM E-399, along with the requi red sanple
di mensi ohyABNGHEORMELATIONCr ack | ength to calculate a "stress
“inten®fication factor” [err] This is then conbined with the tensile

nmodul us ard!Poideas P-4 pauivi) §f @ G Peyraqet solution of the trisepoxide employed in Example 1 in methy!
ethyl ketone; '

4048 grams (8.929 equiv.) of a 60 percent solution of TBBPA in methy! ethyl ketone;
. 33 grams of 2-methyl imidazole; and
o 40 200 grams of acetone.
' . The above mixture had a vnscosuty of 21 seconds measured in a No. 2 Zahn 0up at (75 F)
239°C :

B. PREPARATION OF PREIMPREGNATED SUBSTRATE

Burlmgton style 7628 glass cloth with an 1617 finish was impregnated with the varmsh formulation of
Example 2-A in a forced air vertical treater having a total length of 7.9 meters (26 feet) with the first feet) 7.9
meters- with the first 5.9 meters (19.5 feet) heated to 176.7 C (350 F) at a rate of 61 mmisec (12 Teet per
min.). The resin contained in the impregnated glass cloth had a 73 second gel time at 171 ° C. The resultant
50 impregnated glass cloth had a resin content of 47 percent by weight. :

- C. PREPARATION OF LAMINATE

55 " Both unclad (no copper) and one sided copper clad, 1.57 mm (0.062") thick laminates were pressed
from aforementioned prepreg. Eight 304.8 mm x 304.8 mm (12 inch by 12 inch) plies were pressed into
faminate form. The copper foil was a 28.35 g (1 ounce) zinc oxide treated material. The laminates were
pressed in a preheated Wabash press at 176.7° C (350 F) and 3.45 MPa (500 psi) for 1 hour (3600 s).




45 material to give the value for fi&ghs#%qa”y reported in [err] x 106 or
[err] . A scale conparing typical va [err] for various plastics and
metals is given in reference Lee. "Physi cochem cal Aspects of Pol yner
Sur f aces"Thelé.vas ndbdst-alre. €d. Pl enum Pr ess New York, N: Y., 1983. The Tg was
det erm ned bwe dockd RmeBE ihad th&%aéwug%p@@ésorl metry using a calibrated DuPont

| nstwunent 1(Tpdelso™d. 912 with a 1090 controller). Sanples were run under a
ni trogen atnbdgpiierdeconipbdirion tdmpdtatutepvas at4e Cafdn aid” Clnek.rdospesedyi n (0. [err]

Cl/ sec. . Coebdcompasitibn giébiliyha 2BEIC warmar0 $1ir0 B60WG) Ryricdass ekesiiedtni ned using a

cal i br at ed 4DérPdncoefitien pitheriveichensiaates A alopae C (ibdel No. 943 with a 1090
cont r ol | er >: M@teicanfPeicets nf gigop stotapemodus ep Be5erdri ned usi ng a DuPont

Ther mal G &viThferadie mAgbpzesistikpded deermingd by wiatitg 50.OMPRONE mOBE" o4 wadidder ) .
55 Dyn'éﬁﬂ"@‘en@EPPé)ﬁl"balpfeﬁ?%é?ftat &3 KRe (S asi atoam axbsare kr DUBOR (7208 siaffec 2
Mechani®al hﬂﬁ%ﬁﬁ%?) Prapoungs. wegremayed hexigrmellyPdsiad atdOdinpee gmmeltsh selddr at 3G9 C

f ol | owi ng é dﬂ?—frﬁoss 99@?% ;@i‘é‘?ﬁ?&‘el Sheoupres Easn i) espested foCanyristaginaiion blisters.
Exper i n.ent ggl i ROFfedhd dﬁﬁ”%’l‘%f"ﬁf? Hivided-oyytotglfNogof sides. This system had
phenol - hydla A 'é SR ‘?ﬂ’e sat | o

mmaeha ¢ $r0 %Ct h?V n “EP 0 205 455 B1
an EEW.oof 2 AN av ?a&peoem?ﬁcﬂ"‘? 0 &t Mimyd ‘°|§;§35’@)" Resin B was a

pol ygl yci dyl ether of a phenol - hydroxybenzaldehyde condensati on product

havi ng an&R¥(©§ 162 and an average functionality of 3.2. Epoxy Resin C was
an advanced—epoxy resin made by advanci ng Epoxy Resin B with 5

t et r abr onobi sphenol A to an EEWof 215. Epoxy Resin D was a pol yglyci dyl

et her Kf AavakeseFoAMmdraokenzal dehyde condensation product having an EEW of
Q04 and an—average functionality of 3.4. Epoxy Resin E was an advanced
epOXy resi NA i EyhuRtbAanas birFarkdxyindRidwWhgB W t h tetrabronobi sphenol A to
an EEW of 222. Iams (8.833Epaxyof Res pdicdnt sohsondf Bsdky Bdsa@ ifl Weth@tdgrke@he;a di net hyl
phenol - hy dB&ssy berare!(@l€headie.) ciartd@asat soufiorpst GHBRA in awiRGyiaeol\W of 185 and an

aver acge fuhbii orgsdmstoyeth)}ﬂtnﬂxenylphosphomum acetate
The above mixture had a viscosity of 20 seconds measured in a No. 2 Zahn cup at 23.9° C

(75" F).

30 B. PREPARATION OF PREIMPREGNATED SUBSTRATE

Burlington style 7628 glass cloth with an 1617 finish was impregnated with the varnish formulation of
Example 3-A in a forced air vertical treater having a total length of 7.9 meters (26 feet) with the first 5.9
meters (19.5 feet) heated to 176.7 C (350 F) at a rate of 50.8 mm/sec (10 feet per min.J. The resin

35 contained in the impregnated glass cloth had a 97 second gel time at 171° C. The resultant impregnated
glass cloth had a resin content of 44.4 percent by weight.

C. PREPARATION OF LAMINATE

N’ 40
Laminates, both unclad and one sided copper clad, were prepared in the same manner described in
Example 2-C.
The unclad laminate had the following properties:
1.Tg = 184°C
45 2. the relative moisture resistance was determined in the same manner noted in Example 2, property no.

6. This system had a perfect 8/8 or 100 percent pass for 4 coupons.
The clad laminate had a copper peel strength of 841 to 981 N'm (4.8 to 5.6 Ibs.in).

s0 EXAMPLES 4-9

These examples were prepared in a manner similar to Example 1 employing the components and
conditions of the following Table 1. The properties of the resultant product are also given in the Table [.

55
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Epoxy Resin G was a pol ygl yci dydp gbhehds f @ di methyl 1
phenol - di mgt hyl benzal dehyde condensati on product having an EEW of 189 and

an aver.age functionality of 3. EXAMPLE 1 56.87 Grans (0.209 equiv.) of
t et rabr onobi sphenol A (TBBPA) was stirred into 50 granms (0-227 equiv.) of
Epoxy Resin A at [errkuntil the TBBPA had conpl etely dissolved (about 180
sedauds). Then 0.214 @20 Jf a 70 percent methanol sol ution of
t et r abut yl phosph |um°acet e aqgti c acid conpl ex. was added and m xed. The
solution was theh| dedgassed. Thesresultant gnexture was then poured into an
alum num nol d * i chghad Ren téeat eff wit @ 8 uoroglide rel ease agent and
whi ch had been pggheated tO"'abOLE "g dm)l d was cl anped toget her at
3.175 mm (1/8") aciny. The fil dvva:skhen placed in a 200 C oven
for 2 hours (7208!s). aﬁxfter@coolgng tf roof Rend&rature, the casting was
remd¥ed and physical properties 25 obtained. The results were as foll ows:
[err] = .51[err] Tg [err]q coefficient of thermal expansion below [err] was
65 ppn C. 30 EXAMPLESD A @ARNI SH FORMULATI ON 35 2917 dang (9. 944
equiv.) of a 75 percemt solfition of the trisepoxide enpl edSin Exanple 1
in nmethyl ethyl t ones 40 guans (8.929 equiv.) of a®w0 gercent
sol ution of TBBP4(in RethylRethyM ketgne; 88  grans of? 2-Get hyl
i m dazol e; and 4 ?0 Ngra@ of fcet oﬁ The above_ i xt@re had a
viscosity of 21 con s nmeasur edgi N aNNo. gahn cup at~(eﬁ’5 &) [err] B.
PREPARATI ON OF | MPREGNATRED S%STRA@EE 45 3 1iBgt on 529; ‘2628 gl ass
clogh with an 168F fiMsh was i MBregnated w th tHe varng & nul ation of
mple 2-A in a forced air vertical treater having a t49t I Iength of 7.9
meters (26 feet) wwthghe first feet) 7.9 neters- with gfg fB st 5.9 meters

(19 5 feet) heated tog.76 o Clerr] at a rate of 61 miges (82 feet per
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rzin ). The resin contained in the_inpr d glass cloth had a 73 second
gel time at /171 C. The resultant E%moﬁggééﬁat ed glass cloth had a resin
cont ent of 47 percent by weight. * C PREPARATI ON OF LAM NATE 55. Bot h
uncl ad (no copper) and one sided copper clad, 1.57 mm ¢0.062") thick

| am nates were pressed from af orenenti oned prepreg. Ei ght 304.8 nm x 304.8
mm (12 inch by 12 inch) plies were pressed into | am nate f%m The copper
foil was a 28.35 g (1 ounce) zinc oxide treated nmaterial . am nat es
were peessed in a preheated Wabash press at 176.7 C [err] aﬁd 3.45 MPa
(500 psi) for 1 hour (3600 s). 8 EP 0 205 455 B1 There \I% 20 post - cure.
The unclad | am nate had the follow ng properties. 1. Tg 0 2. Dynam c
deconposition tenperature was 314 C (run at 3 C mn. s8c.). 5

3. Deconposttion stability at 250 C over a 60 mn. (3600@)‘“ perti od was
excell®nt. 4. Z-axis coefficient of thermal expansion wass4b. 7az(ppm Clerr]
5. Maintainer 95 percent of original storage nodul us up t_@ %57QC 6. The
rel ative noisture resistance was determ ned by pl acing 56; x 101.6 nm 3(2"
X 4") unclad |l am nate ceupons in a pressure pot at 103 kH&a 3 15 psi) steam
pressure for 2 hours (720 s)m After 2 10 hours (7200 @)g tBe conpounds
wer e - rém)veg,, external | ¥ dri &4 and,di pped in nolten sol det t 860 C [err]

F) for 20 seconds.okachssi de@f th8 3 coupons was then i ngmected for any
del am natioff blistgis. Be resultsSwerea epo8 8 as No. & Bidgs with no
blisters di |ded bf. tot & No.yof stes NThi s &@st em had g rfict 6:6 or
100 eg;,centvpassed The cI ad dam net e had a GO peel s#rengBh of 700 to
8@/ Nm((4 4.8 i, 15% EXAELE 320 A@EXRI\Q:SH F ATFU\I A varni sh
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: 50
; EXAMPLE 10

A formulation was made consisting of 100 g (0.4545 equiv.) of Epoxy Resin A, 114 g (0.41829 equiv.) of
tetrabromobisphenol A and 110 g of methyl ethyl ketone. The resin solution was studied to determine its
stability at 25° C and at 50" C. The stability was related to changes in the percent epoxide over a period of
time. Also, methyi-p-toluene sulfonate was added to portions of the solution to determine its effects to the
stability of the resin system. The resuits are given in Table Il
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nmet hyl et hyl ketone; 3808 gra &uiv.) of a 60 percent solution
TBBPA i.n net hyl ethyl ketone; 25 8.55 grans of
ethyltriphenylphosphoniun1acetat§éégggﬁﬂ?ve m xture had a viscosity of 20
seconds neasured in a No. 2 Zahn err] (75 F). 30 B. PREPARATI ON OF
PREI MPREGNATED SUBSTRATE Burlington style 7628 glass cloth with an 1617
finish was inpregnat i L hetbe, wanni Lonsaf. Fxample 3-Ain a
forced air vertical M—tﬂl uLA%Eé"ESé}%P%g iﬁgz%k)e meters (26 feet)
with the firstime9 neters (19.5 feet) heated to 17§ EpeXi3¥® F) at a rate
of 50.8 seCt (10 feet per min). The resin 35 contaigquin t he i npregnated
glass cloth had a 97 second gel tine at [err] The resdltant inpregnated

gl ass cl @hdagd 417,80Q@o0m)ent-of 44.4 percent by weigi® . C. PREPARATI ON
OF LAM EL.40_Lan naj.es, o] uncl ad and one sided c r clad, were

pr epare ﬁd?gé 2gk§%?§ﬁﬁg$ %ZSgribed i n Exanpl e 21C.%¢ﬁg uncl ad | am nate
had t he 9@l daysnd 7orif&rQ0@ss)1. Tg = 184 C 45 2. thérelative noisture
resi stance was determned in the sanme manner noted in Exanple 2, property
no. 6. This system had a perfect 8/ 8 or 100 percent pass for 4 coupons. The
clad 'l anmi nate had a STABELITEcATSS0SHt(NOISBABILIZER) NVm (4.8 to 5.6

| bs.in). 50 LES 4-9 These exanpl es were prepazgggé#igganner simlar

2532 grans (8.833 equiv.) of 5 nt solution of Epoxy Resin Cin E
ﬁ%z("gggésc B of

4

to Exanple 1 yi ng the conponents and conditio fol |l owi ng Tabl e
1. The pr@®perties of the resultant-product are also giéwéh in the Table I.
559,  EP0ZQp45718% (646 ]s) 6.1
~ 27 days (2,332,800 s) 4.8
90 days (7,776,000 s) ' Gelled
* STABILITY AT 50°C (WITH STABILIZER*)
Time | % Epoxide
0 | _ 6.3
30 2 days (172,800 s) . 6.2
27 days (2,332,800 s) 6.1
90 days (7,776,000 s) . ' - 5.6
35 240 days (20,736,000 s) ' 4.9

#0.1 g of methyl-p-toluene sulfonate was added to 40 g

C of resin solution
N 40 .

45 Claims

1. A curable composition
characterized by
comprising

50
{A) at least one of

(1) at least one epoxy resin represented by the following formutas |, U, IV, V or VI:

55

12




s T s TR R e AR ta 8 R Re rems =m0 eSS

EP 0 205 455 Bl [err] 50 EXAMPLE 10 A formul ati on was nmade consi sting of
100 g (0.4545 equiv.) of EpoxyeERes084858114 g (0.41829 equiv.) of 4

t et r abr onobi sphenol A and 110 g of nethyl ethyl ketone. The resin solutian
was studied to determine its 55 stability at [err] and at [err] The
stability was related to changeFABLE HEI per cent epoxide over a period of
time. Also, nethyl-p-toluene sulfonate was added to portions of the
solution to deternmine its effects to the stability of the resin system The
results are given | STABILITY AT 25°C HNQ SDABALIZER JABLE 11 5 :

3 EPOXFEQB:) L JYaAT 25 C (NO STABILIZER) Tine % Epoxide; 5 yue
(172, 800 s) 6.2 10 27 dy3d (2,332,800 s)
Cho STad o, (feged)s) - 620 Fovide 0
6.3 2027 ziacms(gzLiQZs@ﬁ%)s) | 6.0 6.1 27 days
(2,332980QaYs (7,776,000 8) 4.8 5.6 |
STABILITY AT 50°C (NO STABILIZER)
Iime | | %_Epoxide
~ = 2 days (172,800 s) _ . 6.1
' 27 days (2,332,800 s) ' 4.8
90 days (7,776,000 s) | Gelled
% STABILITY AT 50°C (WITH STABILIZER*)
Time % _Epoxide
S0 . . .6.3
% 2 days (172,800 s) | 6.2
" 27 days (2,332,800 s) 6.1
90 days (7,776,000 s) . 5.8
s 240 days (20,736,000 s) | 4.9

*0.1 g of methyl-p-toluene sulfonate was added to 40 g

: of resin solution
40

45 Claims

1. A curabie composition
characterized by
comprisinig

50
- (A) at 'sast one of
(1) at least one epoxy resin represented by the following formulas 1. I, IV. V or Vi
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00 days (7,776,000 s) | Gel | ed STABILITY AT 50C

|(W TH STABI-LI ZER*) Ti me EP 0205 455 B1 | % Epoxi de 0
'6 330+ 2 days (172,800 s) ' 6.2 27 days
(2, 332, 800 s%onvum I 6.1 90 days (v, 776,000 S)
5.6 35 240 ays 736, 000 s) 4.9 *0.1 g of
met - p-t ol uene sulfona ‘'was added to 40 g resin solution 40 45 C ains
1. A curable conp05|t|6h haracﬁeFﬁ%éﬂ by coﬁb ising 50 (A) at |least one of
(1) at |east one epogy.g m-@egmesenéeg-gwik dollowing formulas 1, 11,
IV, Vor VI: 55 12 BP 0 205 455 B1: TABLE I'I <] STABI LI TY
AT [err] (NO STABILI ZER H W H % Epoxi de
0 _ 6.3 2"days (172,800 s) -
6.2 27 day§'§2 332 800 s) ' _ 6.0
10 IX
) H
Q HOH o/ @ \
] | M
B-C+B'~C B“-O—C—C-C-Q-B"-C B'-C B
. . n ! T 1 n[
o B BERH B

| '25 | B'~ 27;'—3

: H
HOEH Q Q\\ \\
9 1 1 t .f - 1
30 HeQ=Cel=L~0=BY=C-=Bt=C .
] ] 1 . ] )nu -t
HRE B \. )//~
. Q - \
" B{-C-B!

45
50
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90 days (7,776,000 s)

EP 0 205 455 B1 5.6 STABILITY AT 50C (NOE

STABI LI ZER), Ti ne Epoxi de 0

6.3 20, 2 days (172,800 s) 6.1 27 days
(2,332,800 s) - 4.8 90 days (7,776, 000 s)

Gel | éd 25 STABILITY AT 50C:§VVTH STABI LI ZER*) Ti ne

% Epoxi de 0 FORMULA 1V _ 6.3 30 2 days
(172,800 s) | 6,227 days (2,332,800 s)

6.1 96 days (7,776,000 s) | Q9 5.6 35 240 days

]
(20, 736, 000 s) B4COCB 1 g of methyl-p-tol uene
sul fonate was added to 40 g of resin solutitorf 40 45 Clains 1. A curable
conposition characterized by conprising 50&[ at 'east one of (1) at |east

one epoxy resin represented by the following formulas |. 11, IV. V or V!
551 2 FORMULA ¥
H
QQ HO'H QQ
t t 8t 11
15 B-C~-C-B"~0~C~-C~C=0~B"~C~C-B
] ] ] hd
B B HRH B B
Kv/
- FORMULA VI
(R')a (R')
0. ‘H . 3
25 H é \ ' ? I'i o
| Seeeo ¢ 0-C-C-C-H
HRH H HR A
30 (o)
b\ . A
-C-C-C-0
T - 0-¢-C-c-H..
HRH HRH

35 .
each B is represented by the formula

: Q R
" ' “.'c/.c-é-o /\f \ ;
L ] U
HRH §£;£(R,)‘
. each B' is-repré;;nted by the formula
K o9 |
0-&-d-n
T .
50 HRH
(R'),
” each B* is represented by the formula

(A




EP 0 205 455 B1 FORMULA | [err]ePl®205 4556 BORMULA || [err] 25 35 40 45 50 55
EP 0205 455, B1 FORMULA IV [err] 10 FORMULA V: H [err[ 20 FORMJLA VI [err]
135 each-B is represented by the fornula 40 [err] each B
is represented by the fornmula 45 [err] )

N\
5
L
(R*),
L
10 and each Q is independently hydrogen or a hydrocarbyl group having from 1 to 10 carbon
atoms; each R is independently hydrogen or an alkyl group having from 1 to 4 carbon atoms;
each R' is independently hydrogen, a hydrocarbyl or hydrocarbyloxy group having from 1 to 10
: carbon atoms or a halogen; m has a value of n-1; m' has a value of n’-1; m" has a value of n"-1;
each n, n' and n" independently has a value from zero to 3; q has a value from zero to 4 and
: each z and z' independently has a value from zero to 3;
: (2) the reaction product of .
~ (a) at least one epoxy resin as defined in component (A-1) and
: o (b) at least one dihydric phenol represented by the following formulas Vii or VIilf:
Y FORMULA VII
' - OH
(Y) OH
25 4
FORMULA VIII
30 | OH OH .
. ).
(Y), (B (¥),y
35 .
wherein each Y is independently hydrogen. a halogen or a hydrocarbyl or hydrocarbyloxy
group having from 1 - 10 carbon atoms and n has a value of zero or 1 and each A is
independently a divalent hydrocarbyl group having from 1-12 carbon atoms,
s @ T o G o]
" 1] ®
-s-‘ -s-s—' -s-' -si-' -C'. or .o-:
W -
G
45
and wherein components (A-2-a) and (A-2-b) are present in quantities such that the ratio of
phenolic hydroxyl groups to epoxide groups is from 0.01 : 1 to 0.5 : 1; or (3) mixtures thereof;
and
(B) at least one halogenated dihydric phenol represented by the following formulas IX or X:
50 '
55
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50 55 each B is represented by the fornula EP 0 205 455 B1 [err] 10 $
and each Q.is independently hdeB&&?55?5§1hydrocar byl group having from 1f
to 10 carbon atons; each R is independently hydrogen or an al kyl group :
having from1 t'o 4 carbon atoms; each R is independently hydrogen, a

hydr ocarbyl or hydrocar biPB¥ILAr dXH having from 1 to 10 carbon atoms or a
halkagen; mhas a value of n-1; m has a value @Hdn'-1; nm' has a val ue of
n"-1; each n, n" and n' independently has a vatwe fromzero to 3; q has a
valug fromzero to 4 and each z and zj('ﬂ]d Omas a val ue from zero
to 3; (2) the reaction product of (a) at Iea A epoxy resin as defined
I n conponent (A-1) and (b) at |east one di hydric X¥henol represented by the
following formulas VIl or Vill: FORMULA VIl [err[] FORMULA VI II [err] 35
wherein each Y is i ndepeR@8MULA Hydrogen. a hal ogen or a hydrocarbyl or
hydrecar byl oxy group having from1l - 10 carbon atons and n has a val ue of

zero or 1 and each A is independentl Hy di val ent OHydr ocar byl group havi ng
from 1-12 carbon atons, [err] 45 a erein c ents (A-2-a) and (A-2-h)
are present in quantities suchfl {dt ) {d¥g hydroxyl groups
to epoxide groups is from0.01: 1 x5 1,0 A m xtures thereof; and

wherein A, Y and n are as defined above; each X is a halogen; and wherein components (A) and (B)
"\/i ~ are present in quantities such that the ratio of phenolic hydroxyl groups to epoxide groups is from
0.7:1 to 1.1:1.

2. The composition of claim 1

" . characterized by . :
additionally containing (C) a catalytic quantity of from 0.001 to 10 percent by weight based on the
weight of the reactants of at least one catalyst for effecting the reaction between components (A) and
(B), and (D) from 0 to 50 percent by weight based on the combined weight of components (A), (B), (C).
and (D) of at least one solvent.

25

3. The composition of claim 1
characterized by :
additionally containing a stabilizing quantity of from 0.001 to 10 percent by weight based upon the
weight of the epoxy resin component of a stabilizer represented by the formula:

: o
) (1}
35 : (R!)s S=0R2
[[] -
o}

30

o wherein each R' is independently hydrogen, a hydrocarbyl group having from 1 to 10 cafbon atoms or
N 40 ‘a halogen, and R? is a hydrocarbyl group having from 1 to 10 carbon atoms.
4. The composition of claim 1
characterized in that
component (A) is component (A-1) represented by the following formulas | and H:

50

55
-_
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(B) at least one hal ogenated di pydrdgg 41840l re2;§EE£}gg~py_Lhe_Lekkamﬁng %
{fformulas I X or X2 50 55 15 EP O 205 455 Bl F I X [err] F LA X 10 }
‘OH X OH [err] wherein A, Y and n are a 'mﬂ“ﬂm‘ﬂgach X 1
i s a.hal ogERRMHRA dherei n conponents (A) and (B) am“ﬂm A tities )
such that the ratio of phenolic hydroxyl groups to epoxide gFoups is from
0.7"Yto 1.1:1. 20 2. The,conposition of claim1 characterized by

addi tionally containi & AC) a Babalgic quapity of fromo0.001 to 10

percdnt by wei ght b &éﬂ_ 1 her25: + weigh f the reactants of at |east

one catalyst for effegting t E??Eﬁcﬁﬂﬂrﬂﬁﬁ @ conponents (A) and (B), and
(D) fromO to 50 percan&)y WeE ghg éased ontt conbi ned wei ght of :
components (A), (B), (O .,Nand (D) of at |eayt one solvent. 3 The
conpgsitio?cg&gghaii 1 30 characterized by additionally containing a
~stabilizin ' of fromO0.001 to 10 percent by wei ght based upon the

wei ght of the epoxy resin conponent of a stabilizer represented by the
.forrmula: [err] wherein each [err] is independently hydrogen, a hydrocar byl

i group having from1 to 10 carbon atons or '

H .
Q HOH Q Q
B-C Bta. B“.O-é-é..éoo_all ] , * . ;
d t o “C1B'-C B !

s B\ HREH B n'/z
9 3
Q
B'<C B
25 | é m!

-
. -

. . H .
Q . HOH g Q
30 —tBf=C< B“-O-c':-é-c':-o O, . \
! /m 1 1 -8 -? ~Bi-C—- B
B HRH B , n'jz'

35 * / Q ’
. 1
Bf~C-B!
é m” %
)

wherein Q and R are hydrogen; B, B', B" n, n', n", m, m", m"., z and 2' are as defined in claim 1, q has
an average value of from 0.1 to 2 and component (B) is represented by the following formula X:

FORMULA X ;

45

. OH OH
(Y) (a) '
50 3@ ' n‘@ (Y‘)3
X X

wherein Y is as defined in claim 1. A is a divalent hydrocarbyl group having from 1 to 6 carbon atoms,
each X is bromine and n has a value of 1.
55 .
’ 5. The composition of claim 1
characterized in that
component (A) is component (A-1) represented by the foliowing formulas IV or V:

17



40 a halogen, and R2 is a hydro%?,r&iyd%&%%p having from1 to 10 carbon E
characte i

atons. 4. The conposition of claim rized in that conponent (A
conmponent (A-1) represented by the followng fornulas | and Il1: 45 50 55
EP 0 205 455 Bl FORDBEMOLK 1% -FORMULA Il [ERR] [err] 35 wherein Q and
R are hydrogen; B, B, B n, n', n", m m, nf, z and z' are as defined in
clai\wl, g has an average value of from0Q Qo 2 and conponent (B) is
represented by the follow ng formula X:PF _J_.@XC]—I OH 50
[err] swherein Y is as defined in claim £~ s a dival ent hydrocarbyl group
having from1 to 6 carbon atons, each X isgbBom ne and n has a val ue of 1.
55 5. The conposition of claim1l characterized in that conponent (A) is
component (A;1) represented by the following fornulas IV or V: 17

"FORMULA V
10
QQ 5
' HORH
- LAt ? ?
8'?‘?"5"-O-C-C-C-_O-B“-C-C—B
: A .
. B B ERH BB
wherein each Q and R are hydrogen, B and B" are as defined in claim 1, and component (B) is
\_ represented by the following formula X: )
) 20 . ———
~ FORMULA X
_ OH OH
2s (). (a); (Y);
X X
30 wherein Y is as defined in claim 1, A is a divalent hydrocarbyl group having from 1 to 6.carbon atoms:
each X is bromine and n has a value of 1.
6. The composition of claim 1
characterized in that
35 component (A) is component (A-1) represented by the following formula Vi:
FORMULA VI
~ . i (R*), (R'),
éo\ . y v A
H-C-C-C-0 c 0-C-C-C-H
,. HREH ] g2 n
45 .
O, H
H-b-t-t-0 + /0
B . .0—?-?-?-31'
HRH HREH

50

wherein each QR and R’ is hydrogen and component (B) is represented by the following formula X:

56
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P 0 205 455 Bl FORMULA IV B-CGC-B
and R are hydrogen,
s represented by the following fornula X2 20 FORMJLA

[err] 30 - wherein Y.is as defined in claimil,- m@yu Mﬁ”ﬂu\i !IL _
hydr 6car byl group havi n&%ﬁn&;&o 6 carbon atons; eachs I! ” dn

has,

conmponent (A)
FORMULA VI F?gh
represented by the follow ng'toB

10

20

25

30

35

N’ 40

45

50

55

value of 1. 6. The conpositi OBHOf claim1l

FORMULA V 10 H [err] wherein each

B and B" &ffef Esra%e'if'?hed I n cl akHA-L—and—conponent—( B)

thar acterized in that 35

i s conponent (A-1) R esent ed by e followng forrmula VI:

0 and conponent (B) is
g‘g;% 205 455 Bl
: i :

X X

45 [err] wherein

L] .
wherein Y is as defined in claim 1, A is a divalent hydrocarbyl group having from 1 to 6 carbon atoms;
each X is bromine and n has a value of 1.

7. A substrate
characterized by
being impregnated with a composition of claim 2.

8. An electrical or structural laminate or composite
characterized by _ .
containing one or more layers of a cured impregnated substrate or combination of -substrates of claim
7.

9. The electrical laminate of claim 8
characterized by _
having at least one external layer of an electrical conductive material. . 3

CLAIMS FOR THE CONTRACTING STATE: AUSTRIA

1. A Method for making a curable compoasition
characterized by
blending a mixture comprising

{A) at least one of _
(1) at least one epoxy resin represented by the following formulas |, II, IV, V or VI

19




FORMULA X [err] 10 wherein Y is as_defined in Mmr

hydr ocar byt group having from 1ER 8285 888Bbn at ons; eac and
has a value of 1. 7. A substrate characterized by 5 ﬁ‘%’“ﬁ“ﬂ ate
W th.a conposgammma of claim?2. 8. An electrical or s arfi ndte or.
conposi te charactertzed by containing one or nore Iayers of a cured

i npLegnat ed substrate or mbi nati on of substrates of claim20 7. 9.
The el ectrical |am nat i{Ocl alm SHcthhr act er R2ed by having at |east one

exteg nal |ayer of anaels id.ﬁgj. ri-d_u-c1+yeun;g g al. 25 CLAIM5 FOR THE

CONTRACTI NG STATE: ADSTRLA 1. AvMethod Tor makjghg a curabl e conposition 30
characterized by bl endighg\a nmi xHur & dbnpri si (A) at |east one of (1) at
| east one epoxy resin represented by the follfowing fornulas 1, 11, 1V, V or

VI: 35 40 }50 55 19
10 FTORMULA II

Y "
BT YAR LI T8 0
& UK e U A
W, 20
2
B'-C': , B
25 B m
Q H g H o)
30 é"é'\ : 3"-0-&-&-&-0-3“ C-—B.L- \ \ 3
\_ 3 AT n"/

35

o - r)-'lO

2
/=

[
\i

40

45

50

55

20




EP [0 205 455 B1 FORMULA | [err] 10 LA Il [err] 35 40 45 50 55 20
EP {0 205 455 81 FORMULA |V [err] 8""2"5"’9‘5:{'}4‘J

VI fferr] each 8 is represented by the fornula 40
‘ [ierr] each B is represented by the fornula 45 [err]* 50 55
each B" is represent edgmygrhhgyfornul a

o/ K
| QQ
[} 1 )
° B-C-C-B
t [ ]
B B
0 FORMOLA V
| :
: Q Q H O H : Q Q
15 B‘C‘C'a"-_- - -C-c-o-a"-g-c-a
BB HREH B B
-
~ FORMULA VI
(R')s (R')4
25 9 ? /0\
H-C-c-c-o c 0-C-C-C-8
P QS ==
| H R a g Ea A
) : B /°\
B= -c c- 0-C-C-C-H:,
RRE fea

* esach B is represented by the formula

Q
RE A

~ H-s..-C-\.—Q

40 HR M

each B' fis repre;;nted by the formula

(R')s

45 F o
A
L
50 . /\
._Eiezj__
(R')3
- each 8" is represented by the formula

2 AR YR O
* [ L M S *

FORMULA V [err] 20 FORMJLA -
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21 EP 0 205 455 B1 [err] 10 and each Q is independently
hydr ogen or- a hydrocarbyl group ﬁ%\?l%‘?@“ﬁ'\?gﬂn 1 to 10 carbon atonms; each R i

i ndependent|y hydrogen or an al kyl group having from1l to 4 car bon at ons;
each R is independently hydrogen, a hydrocarbyl or hydrocarbyl oxy group
having from1l to 10 carbon atons or a hal ogen; mhas a value of n-1; m has
a value of n-1; nm' has a val ue of n"-lr'/%c{ n, n' and n" independently has
a value fromzero to 3; g has a val ue if ero to 4 and 5 each z
and z's i ndependently has a value from 0 3; (2) the reaction product
of (a) at |east one epoxy resin as defiNge n conponent. (A-1) and (b) at

| east one di hydric phenol represented by the¢gfgllowi ng formulas VII or
VITl: FORMJULA VI1 [err] FORMJULA VIII [err] 35 Wherein each Y is _

I ndependentty hydrogen, a hal ogen or a hydrocarbyl or hydrocarbyl oxy group
havi ng from 1 - @@ esetr ® dnindgpenventiriddrngen 25 adiydredathg! ayfupZariag tom 1 tam@icabah A |
i s i ndependentalopnsaeadh Vaib dndepehgeaditholyairdogr orcancaliqy! drempi eging frermn11to #2cadban lpioms:
atons, 40 each R' is independently hydrogen, a hydrocarbyl or hydrocarbyloxy ggpup having fgm 1 to 10
[err carbon atoms or a halogen; m has a valye;of g#§; m' has a value of nal3 "\ IBe# ¥§lye of n"-1;

conmponents ( A°2° + Na iy A"dEQ?S')’erﬁY éasﬁ? galug rfrom 4‘?’°q‘8é?nﬁ gy 2¥ale o teate 4 e
rati o sof phencS*f"fh RO Gr! d@“bﬂi?s’“? e BRI 3yr oups is from0.01 1 to O.5:
1; or (3) mxtﬂlﬂgé CF‘f@rp %t?l east one h%l ogenat ed di hydric

lgast ne gpc%( e i \ﬂé% panen
phe.nm represen a ﬁ tg[ne ihydric E)henol <(a!iwresentef;§"i:)r © fLI owing formulasqnl or VIil:
N

o FORMULA VIZ

OH

| | (Y)4-@. o
25 -

FORMULA VIIT

30 OH Q "
(Y)4 A\ /\ (Y)4

T

wherein each Y is independently hydrogen, a halogen or a hydrocarbyl or hydrocarbyloxy
group having from 1 - 10 carbon atoms and n has a value of zero or 1 and each A is
independently a divalent hydrocarbyl group having from 1-12 carbon atoms,

e+

35

\/40, . 0 o o
1 " ]
-s-' -s-s—' -s-' -s—' -C— [= Py -0-7
1"
Q
45

and wherein components (A-2-a) and (A-2-b) are present in Quantities such that the ratio of
phenolic hydroxyl groups to epoxide groups is from 0.01 : 1 to 0.5 : 1; or (3) mixtures thereof;
and

{B) at ieast one halogenated dihydric phenol represented by the following formulas IX or X:

50

55
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EP 0205 455 Bl FORMULA | X OH FORMULA X 10 OH OH [err]
erein A, Y and n are as def i nE§ LA EIch X is a hal ogen; and wherein
onponénts (A) and (B) are present in quantities such that the ratio of

henol i ¢ hydroxyl groups_to egodee groups is from20 - 0.7:1to
1.1:1. 2. The process of =¢haracterized by additionally adding (C) a
Ca{g}ytic quantity of from0.001 to 10 percent 9By wei ght based on the

wei ght 25 of the reactants of at |least o talyst for effecting the
reactd on between conponents (A) and (B)¥} 0 to 50 percent by
wei ght based on the conbi ned wei ght of conpo (A, (8), (O, and (D) of
at | east one solvent. 3. The process of claimTI 30D characteri zed by
additionally adding a stabili-zing quantity of from0.001 to 10 percent by
wei ght based upon the weiE@RMUBRA #he epoxy resin conponent of a stabilizer
fepresented by the formula: O [err] wherein each R is independently
nydrogen, a hydrocar byl group havingogron11 to 18Hcarbon atons, or 40 a
nal ogen, and R2 is a hydrocarbéb g havi ng 1 to 10 carbon atons. 4.
B

The process of claim1 charack zTgéé§r1@&ﬁn i -TT—(Y);

X X

wherein A, Y and n are as defined above; each X is a halogen; and wherein components (A) and (B)
C are present in quantities such that the ratio of phenoclic hydroxy! groups to epoxide groups is from
N~ 0.7:1 to 1.1:1.
2. The process of claim 1
characterized by
additionally adding (C) a catalytic quantity of from 0.001 to 10 percent by weight based on the weight
25 of the reactants of at least one catalyst for effecting the reaction between components (A) and (B), and
(D) from O to 50 percent by weight based on the combined weight of components (A), (B), (C), and (D)
of at least one solvent.

3. The process of claim 1
30 characterized by
: : additionally adding a stabilizing quantity of from 0.001 to 10 percent by weight based upon the weight
P of the epoxy resin component of a stabilizer represented by the formula: '

Q
35 (R*) s—@ %-Qﬁz

Q

_ wherein each R! is independently hydrogen, a hydrocarbyl group having from 1 to 10 carbon atoms, or
o/ 40 a halogen, and R? is a hydrocarbyl group having from 1 to 10 carbon atoms.

4. The process of claim 1
characterized in that
component (A) is component {A-1) represented by the following formulas [ and It

50

55

) R A




conmponent (A) is conponent {A- ed by the follow ng fornul as ¥
and 11: 45.50 55 EP O 20545?'389%% | [err] 10 FORMULA | §

[err] [err] wherein Q and R are hydrogen; B. B. B" n, n', n", m n, nf

and z' arewd inclaiml, g has an average val'ue of fromo0.1 to
and conpon =5 represented by the following fornula XX FORMILA X 45
[ery]) wherein Y is as defined in claiml, Ais a divalent hydrocarbyl group
havingfromltchag) atoms, c,bX|s om ne and n has a val ue of 1.
55 55 The process of ey?:n 1 cia rized E\t hat conponent (A) is
conponent (A-1) reﬁr—e&iédc}b-ycum- chgvugg_Ig)rrrul as IVor V. 24

FORMULA |V [err] 1

= == B
0 FORMULA IT
. B .
9 /’ ?\ a CH d\\
- B-C-Lptag s"-o-c C-C-O-B“-C B'-
\ . ] "
~ B-K; n ERE
9 .
/ 9
B'-C

. 8 /™

| 9 /- H o B \\

% L {Btag< a"-o-c-c-c-o-nu-c -B1-C B3

| §
g /® HRE /“"
35 ' 9
Bl-C-B!
L
B
e

wherein Q and R are hydrogen; B, B', B" n, ', n", m, m', m", z and 2" are as defined in claim 1, q has
an average value of from 0.1 to 2 and component (B) is represented by the following formula X:

_ FORMULA X
45 . OH OH
(Y);lff&?S (A) A (¥,
= TR

50

wherein Y is as defined in claim 1, A is a divalent hydrocarbyl group having from 1 to 6 carbon atoms,
each X is bromine and n has a value of 1.
55
5. The process of claim 1
characterized in that
component (A) is component (A-1) represented by the following formulas IV or V:

AR

1



ORMULA V 10 [err] wherein each é%g.gngaéf hydrogen, B and B" are as
efined in claim1, and conponen -% 4 epresented by the follow ng
ormukba X: 20 FORMULA X OH OH [err] wherein Y is as defined
kn claiml, A.s agd nﬁtin&vhydrocarbyl group having from1l to 6 carbon
atonms; 30 eac h—;—rs-brv mne and n has a value of 1. 6. The process of
cIa|n11 characterized in that conmponent (§) Qs conponent (A-1) represented
by the following fornula VI: 35 [err] mheneLp each QR and R is hydrogen
and cenponent (B) is represented by theBf 1&W§ng formula X2 50 55 25 EP
0 205 455 Bl FORMULA X [err] 10 B B

10 wherein Y is as defined in claiml, Ais a divalent hydrocarbyl group
having from1 to 6 carbon atons: each X is bron1ne and n has a val ue of 1.
7. A nethod for nmakigmMmaswbstrate

10

: H
99 wom  go
B=CoC=B"aQ=C=C- -O-Bll_c_c_a
15 11 B .
B B HREH B B

wherein each Q and R are hydrogen, B and B" are as defined in claim 1, and component (B) is
represented by the following formula X:

\_ o ‘
\/ ' FORMULA X
OH OH
: 2 (Y)3—@—(A)n—'— -—-—(Y);
- | | | X = X
. wherein Y is as defined in claim 1, A is a divailent hydrocarby! group having from 1 to 6 carbon atoms;
% each X is bromine and n has a value of 1.
6. The process of claim 1
characterized in that
a5 component (A) is component (A-1) represented by tht_a following formula VI:
(R*) R!
| O.\- 1;1 3 ? (R') 3 H /0\
i . - - - - '
~ i ? ? ? ° ? Q-C-C-C-&
HRBE g q é.é
o : _
% T4
s H-C-C-C-0 0-C~C~-C-H.
HRH é é é

wherein each Q,R and R’ is hydrogen and component (B) is represented by the following formula X:
50

55
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characterized by _
15 inpregnating the substrat e ERIQ205855@1posi ti on prepared of claim 2.
nmet hod for nmaking an electrical or structural |amnate or conposite

characterized -by 20 pressing and curing one or nore |ayers of an

| npregnat ed substrat e FORMUBUAIati on of substrates 20 preparedj of
claim7. 9. The process for making an_electrical |aninate according to :
claim8 characterized by 25 . Bing at |1eQ8& one external |ayer of an
el ectrical conductive material. Re ndi cati 0 1- Conposition

dur’ci ssabl e, caracterisee ¥ ;-4 Gkl ehily

3 (A) au noins un constituant padA 1) au ‘I une des r6sines epoxy
repr6sentees par |es fornules sui van‘&es 1, 11, B, Vou VI: 35

: 3 40 45 50 55 26 z S  EP 0205455 Bl

FORMULA | [err] 10 FORMULA Il [err] 20 35 20
wherein Y is as defined in claim 1, A is a divalent hydrocarby! group having from 1 to 6 carbon atoms:
each X is bromine and n has a value of 1.~

7. A method for making a substrate
characterized by
impregnating the substrate with a composition prepared of claim 2

8. A method for making an electrical or structural laminate or composite

i characterized by
. 20 pressing and curing one or more layers of an impregnated substrate or combination of substrates
-/ ; prepared of claim 7. w

9. The process for making an electrical laminate according to claim 8
characterized by
25 having at least one external layer of an electrical conductive material.

Revendications

50 1. Composition durcissable, caractérisée par le fait qu'elle comprend
(A) au moins un constituant parmi

(1) au moins I'une des résines époxy représentées par les formules suivantes |, II, IV, V ou VI :
35 '
v
40
45
50
55 _
—_—
) M A o

&



1 R t'

15 [err] EP 0 205 455 Bl [errl,
ans Iesquelles chaque B est

represé

r 305 w58y

chaque B estrgr@ffigsente par la fornule 35
F 0 Il R H 40

chaque B “est

_ > B rmwegm eparlag mul e
i ndépendament un a d hygroge

car bone; chaque R rep sent

Bl

10 aggnes d& car bone

\Q\_{ AN

H R H

| kyl e
enda

'S

Q

B

H O H

FORMULE VI [err] 25

a formule 01 30 30

gJ 45

50- et chaque Q represente
ou un¥groupe hydrocarbone 55
conpoftant de 1 aZ%€ hed~de—carbeales " ehagBe R repr6sente i ndépendamment

un atone d' hydrogbn u un gépuﬁﬁég

/n:/z :
[0
i Jm’

3 .

s"-o-c-c-c-o-a"-c at-c\\ \\

25
(9 [
81.C
\ é/’“\
30 .
35
FORMULE 1V
= 29
B-C~-C-3
B B

45

50

55

H R H

SRz
i)
3 / m

_—

L

gportant de 1 a 4 atones de
t un atone d' hydrogbne ou
d' hal ogene ou un groupe hydrocarbone ou hydrocar bone-oxy conportant de 1 a

mvaut n-1. m vaut n'-1. nm' vaut 28 EP O 205 455

3




n"-1. chacun de n. n' et n" d6 ament de vaut de 0 a f 4
et chacun de z et z' vaut |nd63%Hg§ﬁH§ﬁque 0 a 3-ﬁ;a_3_g__‘______§~( |
produit de r6action de (a) au noins une r6sine 6po>a<ﬂlm |e a

propos du congklt t. (A1), et 5 (b) mm

represent6 pa rrul es suivantes VII ou Vi II FORMUSLF ¢

4 H/FORMULT VT T | OH 20 (A n(A .
4 dans |l esquelles ch Y rep§6 %te i nd darment un atome d' hydrogene
ou & hal ogene ou un ?ggpe hydro aft’bone o&old/]dr oxar bone- oxy conportant de 1

a 10 atones de car lﬁm@-ud"ﬁoaaauc-ﬁ-oual',c_eic.@aque A represente

I nd6pendanment un gr % hydroﬁaébgine di val ent - 25 conportant de
1 a 12 atones de carbo =N 5, 5, -G QU -0-;
30 . Il O les

conposant s ( AFGREULELt VEA-2-b) 6tant pr6sents en des quantités telles que |e
rapport des groupes hydroxyl es ph6noliques aux groupes epoxydes vaut de
0,01:1 a 0,5:1; ou 35 (3) des qﬁl a)nges de ceu% ¢|} et (B) au noins un
di phenol hal ogene repr@se;qtd par fcgﬁrtul Gan%esdx ou X: FORMULE X
U Q-C-C-C-4

H-L.-C-C—O .
! ! 1 ;J lc t ] t
HRH H HRH-
K A Y T4
. H-C C C-O 0-C-C-C-1..
RRE ' ER A
25 dans lesquelles chaque B est représenté par la formule ‘
Q N
A AN
HeC=Cel=Q =
) | ] L 4
N HR= > i(n' )a

chagque B' est représenté par la formule

H
O-C-(!-'.. ~-H
?. H

35

>>;

<
|
|

@

~~
»
“

S

3

chaque B" est représenté par la formule

50

@)

(R'),

et chaque Q représente indépendamment un atome d'hydrogéne ou un groupe hydrocarboné
55 comportant de 1 4 10 atomés de carbone ; chaque R représente indépendamment un atome
d'hydrog&ne ou un groupe alkyle comportant de 1 4 4 atomes de carbone ; chaque R' représente
indépendamment un atome d'hydrogéne ou d'halogéne ou un groupe hydrocarboné ou
hydrocarboné-oxy comportant de 1 & 10 atomes de carbone ; m vaut n-1, m' vaut n'-1, m" vaut

28

10



OH

g@?NULE? X 50 _
1Y 3 . - ) -EP(°2°5§5§§1dans | esquelles A Y et n sont
tdls que définis ci-dessus chaque X represente un atome d' hal ogene 29 |

LTI 1111113841 L kLA 3d 4 o ot ERaQ n%@ﬁénéaiﬁneﬁtlde%5?§V£9§5565E.%@@ﬁa§un(@z&t (B)
6t ant present s, eii H&SetdARbILES atsel | es que e rapport des groupes

hydroxyl es phGpad haslfSe Madicdlteupes 6poxydes vaut de 0,7:1 a 1.1:1. 2.
Conposi tion sel g al Aoih&WRAEkINEBbdx) Moild queCid s Srbpos 6 chddtfuahBafipbt qu' el l e
contignt en out i® af kpindlGEdishdadN kaptsBents par les fof@led kiifahiEd @l ourviipr 6sent ant de -
0,001 a 10 % en poids, par rapport au poids des r6actifs. d au noins un 5
cat al yseur pernettant de @mﬁﬂiﬁmac“ on entre les constituants (A) et
(B), et (D) de 0 a 50 % en polds, par rapport au poids comnbi ne des
constituamts (A, (B), (C et (D, d au gmins un solvant. 3. Conposition

oo,

selond a revendi cation 1. caracteris6e le fait qu' elle contient en
outre une quantite 10 stabili Eq-tri psgsentant de 0.001 a 10 % en
poi ds. par rapport au poids du co st)i‘lt esine epoxy, i 10 d'un

stabilisant represente par la formule O ns | aquell e chaque RI represente
“indépendamrent un at onme d'ﬂd%ﬂﬁﬁgﬂ’ d' hal ogene ou un groupe hydrocar bone
conpoftant de 1 a 10 atones de carbone, et R2 repr6sente un groupe 20

hydrocar bone conportant de 1 a 10 at onePRle carboneQlH :

2a 4. Conposition selon |a revendicati caractgrig6e en ce que le
constituant (A) est le constituaki¥ {B3antl (&g, f or mul es
stivaptes | et 11: 25 FQ )

\2/30 3-4ta-;--1-t 3 30~~~~~~~~ 35

dans lesquelles chaque Y représente indépendamment un aiome d’hydrogéne ou d'halogéne
ou un groupe hydrocarboné ou hydroxarboné-oxy comportant de 1 & 10 atomes de carbone, et
n vaut 0 ou 1, et chaque A représente indépendamment un groupe hydrocarboné divalent
25 comportant de 1 & 12 atomes de carbone,

- Q Q Q
w ] " _ :
. —s-_' -s-s—' -s—‘ -sO' -Cc ou -Q-:

30 . it
Q

les composants (A-2-a) et (A-2-b) étant présents en des quantités telles que le rapport des
groupes hydroxyles phénoliques aux groupes époxydes vaut de 0,01:1 4 0,5:1; ou

35
{3) des mélanges de ceux-ci ; et _
(B) au moins un diphénol halogéné représenté par les formules suivantes IX ou X:

40
45 : : X

50 0

_ OH
() 3 @ (3) @ (¥ ’

L X

o

55

dans lesquelles A. Y et n sont tels que définis ci-dessus ; chaque X représente un atome d'halogéne

| T




40 45 so 55 3 =i1111 1 L| EP 0 205 455 81 E@8,
Hs . ‘Q( Q EP 020548481 | |/, Q t ~~~~~ | Bt| HR
to w . t

2 BlIA 5 HR 2 . R R
R I o s e e st
d' hidr ogene i ) et"z' sont tels que defini’s

dans | a gl €Y é.Eo%téeBF' |a]1'eveﬁ |c£onvalé£ra§é?ls&0&é?@;}§1 c%%llé)co:]\tlé?u ;1 ou@rg ((I:)Qmé: Qt%{lté tuant
( B) est repiREgRt R Q@Jntal‘r@d o073l B 5 ¢h }ﬂﬁgg Bartapp Ractifs. d'au moins un

catalyseur perwiéttan Ia rga:uon ntre les constituants (A) et (B)( é@(Df”dél@ d‘S@n§ en

! aquel l e Yodfe!pat Rbpditie pd.éé bdmb.n@@ébscohs%tusﬁé/ﬁn@b)qat $tQB), dau fidsQRABSANT € un
groupe hydrocar bone dival ent, conportant de a 6 atonmes de carbone, chaque

X 1 epr esentdpdsitiont 68 I:dﬁev&‘rfdméﬂbn &l cdhacéasée par le falt qu'elle contient en outre une quantité

0 stabilisatrice, représentant de 0.001 2 10 % en poids. par rapport au poids du constituant résine époxy,
d'un stabiiisant représenté par la formule

AN

(R*) s F—S-OR2

‘{—//’ b

Y dans laquelle chaque R' représente indépendamment un atome d'hydrogéne ou d'halogéne ou un
_ groupe hydrocarboné comportant de 1 4 10 atomes de carbone, et R? représente un groupe
./ hydrocarboné comportant de 1 2 10 atomes de carbone.

4. Composition selon {a revendication 1, caractérisée en ce que le constituant (A) est le constituant (A-1)
représenté par les formules suivantes | et It :

25 FORMULE I
o / E CE E Q
) t t r - :
30 Bl =3~ O Sl =l =QuBN = )
' ! LooL L =1
3 = 2= 3 §
35
Y
a0
45
50
55
—_—

o (AR Ul

I



]% 45 5. Conposition selon la revendication 1, caracteris6e en ce que le

chnstituant (A) est |e constitudkft 025 455 Bepr 6sent e par |es formul es
suivantes 1V ou V. 50 55 3~~~~~ 1 C LXs S EP 0 205 455
Bl FORMIIE rv-2 ~~~QQ'aaBCC-3 BB~
F~~CRNUL EEQRMULE TII _

OLHQQ HOH QQBCGCB' -OCCCOB" -C-CGB BE
|H H Bl\ -1 *da ’Eesquel | es .chaq et R representent un
at omeg d' hydr og(% B" g els qu gMi Qi OHX\BS | a revendi cati.on
1, 20 eB-- n-.po "@B)—C.&&j ¢3@Lgsg t BpaE a f rrg.ll e suivante X
20 FORMULEX OR. I /m\ ~OH 25 - 2Y)
(V) 3 ( B ERE (v s 0" : |
3c .

10 y - / 9

5 | : H
_ : ? . H 0 H \ \
S | [ae-de a"-o-c-c c-o-a"-c [31-¢

-~ \ " | H RE ~ B / n"/

20

C 25 . - i

dans lesquelles Q et R représentent des atomes d‘hydrogéne ; B, B', B", n, n', n", m, m*, m", z et 2'
sont tels que définis dans la revendication 1, et q vaut en moyenne de 0,1 3 2 ;

3 . < < .
. 0 et le constituant (B) est représenté par la formule suivante X :
FORMULE X
- ;{ /\
NS © X
dans laquelle Y est tel que défini dans la revendication 1, A représente un groupe hydrocarboné
divalent, comportant de 1 2 6 atomes de carbone, chaque X représente un atome de brome et n vaut
1.
45 :
. 8. Composition selon la revendication 1, caractérisée en ce que le constituant (A) est le constituant (A-1)
représenté par les formules suivantes IV ou V :
50
55

RO




dans laquelle Y est tel que dM| hgﬂgags %il revendi cation 1, A repr6sent é-_ un
gr oupe -hydr ocar bone di val ent co%% 1 a 6 atones de carbone, chagge
X repr6sente un atone de brone et n vaut 1. 6. Conposition selon |la

revendi cation 1, cara j ce que le constituant (A) est le }
constituant (A-1) 35 ente par la fornule suivante Vi: !

3 RORVMULME VT 40 Q9
(RH--CC  0--CC4 11 RH Lo A,
A 4550 H B-C-C-3 HO HC-C-C-t) _ a-c-c
c-HBL 1 BB | 1 1 EL RH

H R a 50 dans laquelle chague Q. R et R representent un atone d' hydrogene,
et | e conposant (B) e%%m@g&g&ente par la forrmule suivante X: 55 32

Lit 1ii 11t EP 0 2 ™ FQORI MULE X OH ( .
-.wlP A) n tcj (-Y )3 10 dans laquelle Y est tel que d6fini dans ia
revendi cation 1, A repr6sente un groupe hldrocarbone dival ent conportant de
1 a 6 atones de carbone, chaq& X reprGEe?fH un at @ de brone et n vaut 1.
7. Substrat, caracterise en QA _gsh_knpr & Jdark une conposition seljon
| a revendi cation 2. Maté6ri auBQ;é.t (rf'uatélfig éu{:ggnggg t’gfa ,'Tﬁct ri que ou de
structure, caract6ris6 par leE &t qu iH RoRtient & ou plusieurs couches
d'un substrat durci inpregne selon |la revendication 7, ou d'une comnbi nai sjon

de t e_l S Sélapxss ‘ersc%tel?e's chaque Q et R représentent un atome d'hydrogéne, et B et B" sont tels que définis

N2 dans ta revendication 1,
U' 20 et le composant (B) est représenté par la formule suivante X :

FORMULE X
oH QH

25 %\\. ‘//l\\‘
(Y) 3 (a1 L 330,

X
dans laquelle Y est tel que défini dans la revendication 1, A représente” un groupe hydrocarboné
divalent comportant de 1 a4 6 atomes de carbone, chaque X représente un atome de brome et n vaut 1.

30

- 6. Composition selon la revendication 1, caractérisée en ce que le constituant (A) est le constituant (A-1)

35 représenté par la formule suivante Vi :
FORMULE VI
Hbodbo N2 'f:ﬁ 0-t-b-tou
1 t 1 \-/ ] v t 1 L]
HRH H HRH
45 : |
: 0. H o
P A
H'C"C"C“O———-—q -—-O“'C"C'C‘HZ .
! L J . 1 ] t
HRH - HERH
50 .
dans laquelle chaque Q, R et R' représentent un atome d'hydrogéne,
et le composant (B) est représenté par la formule suivante X :
85
_—

SN ||




#9. Mtb6riau stratifi6 electrique selon |la revendication 8, caract6ris6 en:-
3ce qu'il conporte au npi Ns uneer § 209455 B1 couche externe d' un materiau

el ect roconduct eur. REVENDI CATI ONS Pour |1'Etat Contractant AT 25 1. Procede
‘de fabrication.d une conposition durcissable, caracterise par le fait de

6l anger un 6l aRgBMESEL &nant (A) au noins un constituant parm (1) au

noi ns | ' une des r6sines epoxy represent6es par | es formul es suivantes 1,

111V, V ou VI. 30 3S5 40 45 SO 550H,, |, ., OHss55 1Sx11 11 [IU  EP 0
205, 455 BL FORMLE T 10 . E LI%L )B—C -Cm

| 3.3 Q Jnk( -a 3 (& (3 2 20 25 30 35

K 40 45 50 55 M M

dans laqueile Y est tel que défini dans ia revendication 1, A représente un groupe hydrocarboné
divalent comportant de 1 2 6 atomes de carbone, chaque X représente un atome de brome et n vaut 1.

7. Substrat, caractérisé en ce qu'il est imprégné par une composition selon la revendication 2.
~ Matériau stratifié ou composite, électrique ou de structure, caractérisé par le fait qu'il contient une ou
plusieurs couches d'un substrat durci imprégné selon {a revendication 7, ou d'une combinaison de tels
substrats.
\_’9. Matériau stratifié électrique selon la revendication 8, caractérisé en ce qu'il comporte au moins une
Ly couche externe d’un matériau électroconducteur.

REVENDICATIONS Pour I'Etat Contractant AT

25 1. Procédé de fabrication d'une composition durcissable, caractérisé par le fait de mélanger un mélange

contenant
{A) au moins un constituant parmi
(1) au moins I'une des résines époxy représentées par Ies formules suivantes |, II, IV, V ou VI :
30
35
40
45
50
55
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34 KRR VAVIENANNAN JITE EP 0 205 455 Bl EORMULE®
IVQQ.a - | SngMdstgm B-CC3 1 B, FORMLE V 7
Qe b e 203 HQQ HOH Q QB-C -GC-C- -3" -C
-C-3.alt  *roRmufde 1 t 1 303 ~ 3 .FORI4ULE VI 20 _
~~~~~~ chRe H O' r R e danse, chaqueB

est\_pepraa par la fo ' e~ ~~~ g~~~ 11 til t 1 -1 dans
chaque B" est repregrLI par ?Ia'“fpr | e I~Q\~3 1 2vii rrrait rrooral
5 Balm il alal el el eleSal =y

I\ hke 3R

10 FORMULE 1T

. . . BE .

/ E O '
LA EOE e/ NN
B=CoB ' =Crt B0l oC=0mB by 1 2
AN N,

25

. . - l ) R
_ =2 =0-C~CCaCeB LB 1T
m 1 t ! 1
% | \B/ \ _HRH B\ ’

35
40
45
50

55
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%P 0 205 455 B1 (R )4 et chaque Q re re ent e i ndépendanment un atone

hydr ogbne ou un groupe hydro ortant de 1 a 10 atones de
carbone ; chaque R repr6sente |ndependannent un atone d' hydrogene ou un
groupe al kyl e. COEBortant de 1 a 4 atones de carbone chaque R reprdsente

i nd6pendanment d' hydrogene ou d' hal ogbne ou un groupe hydrocarbone
ou hydrocarbone oxy conpa ant de 1 a 10 atones de carbone; mvaut n-1, m
vaut n' -1, m vaut n"- éhacun de n, n" et n" vaut indépendamment de 0 a
3; gsvaut de 0 a 4, etBeOaCua de z et z' vaut independanment de 0 a 3; (2)
|l e produit de reaction dg %a) au noins une resine 6poxy telle que definie a
propos du constituant (A et (b) au noins un di ph6nol represente par |es

formul es suivantes VIl ou VIil: 20 FORMULE VTT Ca
(Y) 4 . FORMWLBSVFORMULE Vt U OR Of 30
Y4. . %9( JL( 30 35 dans | esquelles chague Y represente independament un

atome d' hydrogene ou d* hal ogbne oﬁiun gr oupe hydr ocar bone ou

hydr oxar bon6- oxy conpoQtant de H®'® atondgd @le carbone, et n vaut 0 ou 1,
et chaque A repr6senteki adgpe Jﬂnﬁﬂﬁ_4gggubub hydr ocar bone di val ent
conportant de 1 a né fohe§ d&~carpone! ; ,%a

0 0 0 5 3- S-S ERE, ---3 3-C QU --; It 45 les
conposants (A-2-a) et (Av2 b) etant pr6sents en des quant|t63 tell es que Ie

rapport des  goRMULE VI

U | (R'), T (RY)
H-C-C-C-0 O‘C-C-C--"

20 . ﬁ
Coa oy )
d R H

- /o AN
N4
HARE
25
B c-c':-o__‘ o-c- -C-a.

A RBE H R H

!

m- -0

30

dans lesquelles chaque B est représenté par la formule

. AL A

HC-C=C=Q

[ { 4 \
HRE Wca')«

) chaque B' est représenté par la formule

¥ Q

1
-

Qul=l=2~-H

45 ¢ (,l\l? U
-

=
(R')4

50

chaque B" est représenté par la formule

55

A




groupes hydroxyl es phenol i ques 0, 6poxydes vaut de 0,01:1 a 0,5
ou (3).aes nel anges de ceux-ci %gﬁ{ﬂgﬁgg%ﬁ (B) au noins un di pheno

hal og6h6 represente par |les fornules suivantes | X ou X2 55 36

1 1 1 - | I~ ~ C~l M S ¥ EP 0 205 455 Bl
FORMLE X 5 /,i\ (13 MEC 10
~ A~ ~~~~T OH H= o~~cans | esquelles A, Y et n
sont tels que definis ci-dessus; chaq presente un atonme d' hal ogbne 20
; ~ets | es constituants (A) et (B) etant n?s en des quantites telles

gque |l e rapport des groupes 205hydroxyl es phenoltques aux groupes epoxydes
vaut de 0, 7: 1 1 11 2. Procede selon la revendlication 1, caracterise par

le fait d' aj oy cﬁ %g}erste(|$ g uantalatg% at aleyt Io;] y: gr p%l !r/esgﬁt ant de

0,001 a | O %en D Bl egﬂf Oi cé S f Tun
mportant e’ 1 0 at cha ue résenie indépen t un atome

cat af%yseur éﬁ, F "res.

constit uant-s "(dgdro engzgm ,L%jrtr.vggdam((%)1 ;grtan%?p alt’o%a 6; ar ofj g?u%QBQ{e%g?:Etepg'- d?

conbi ne des %&% ér oHéd S:or(\ tor rbo utH
Procede sal ony-lia ch&guRBEh GR t'rpr\}a&mdsﬁéh@ﬁw‘em & Par, vﬁ; @bfa et 2h QU 81 2 &N
outre, une qqam%{ﬁ@mgkﬁghgma@bgmce represent ant 8 a 10 %en poids,
par rapport abyppbéln ddwaeRRgsi t uant resine epoxy, d' un 30 st abi l i sant
represente par (d)au nbindliHe @ssihaBpoxl aMiélglel RrifidmprsbsBX céreiis@nt, & i ndependamrent
un at one d' hydk®gu mbies eidiphéndnab@gameanids tdfinutls sgiapen lydn ocar bons
comportant de r an 10 atones de carbones et R2 reprpsente un groupe
dr gcar bones conport ant EQBMUAE VIQ at oes de carbone. 4. Proced6 selon |a
vendi cation 1, caracterise en ce qua |l e constituent (A) est le
constituant (A-1) represente par |les foldfl es suivantes | et 11 45

(Y), /5_ OB

e

25

zon'mms_sun

m

Q Q

30 - - %\\ (A) /\(v
Y T

dans lesquelles chaque Y représente indépendamment un atome d'hydrogéne ou d'halogéne
ou un groupe hydrocarboné ou hydroxarboné-oxy comportant de 1 2 10 atomes de carbone, et
n vaut 0 ou 1, et chaque A représente indépendamment un groupe hydrocarboné divalent
comportant de 1 & 12 atomes de carbone,

_)m

C

35

40

les composants (A-2-a) et (A-2-b) étant présents en des quantités telles que le rapport des
groupes hydroxyles phénoliques aux groupes époxydes vaut de 0,01:1 4 0,5:1 ; ou

{3) des mélanges de ceux-ci ; et
50 {B) au moins un diphénol halogéné représenté par les formules suivantes X ou X :

55
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JFORM L s5 37 | 11121111 1111 1 HI'!
s EP 0 205 4550 8B 4358120
7, 30t ts tue dfins clans la rnclicaion -evt emnd t-C _

FORM TT- Fr~~~=~~~~~~~~ EQEPHLé‘IX .CB8CG31t 25 -

m dans | esquelles Q et representent des atones d' hydrogene .B. B, B",
nhn, off, m nm, in", z et z' sont tes que definis dans | a revendication
1. et g vaut en noyenne de 0.1 a 2; S% et |l e constituant (B) est
repreesente par la formule suiv@p);.X_. o

(A) 40 dans laquelle Y est tel quée dﬁg%g%Jdans | a revendication 1, A
représente un groupe hydrocarbone divateng, conportant de 1 a 6 atones de

carbone, chaque X represente un atome de brone et n vaut 1. 5. Proc6d6
selon la revendication 1, caract6rise en ce que |le constituant (A) est le

11 11

constituant (A-1) reprEQRMUBERAr |es fornules suivantes IV ou V: 50 38
1 11111212222220 Fiii 111211 1111 A . S EP 0 205 455 B1
- CH OH
(Y), /\NE:’ {A)n l\/é\ :? (¥4

[\~

)

30

35

40

50

55

3. Procédé selon la revendication 1, caractérisé par le fait d'ajouter en outre une quantité stabilisatrice;

X X

dans lesquelles A, Y et n sont tels que définis ci-dessus ; chaque X représente un atome d'halogéne
; et les constituants (A) et (B) étant présents en des quantités telles que le rapport des groupes
hydroxyles phénoliques aux groupes époxydes vaut de 0,7:1 & 1,1:1,

2. Procédé selon la revendication 1, caractérisé par le fait d'ajouter en autre (C) une quantité catalytique,
représentant de 0,001 & 10 % en poids, par rapport au poids des réactifs, d"au moins un catalyseur
permettant de réaliser la réaction entre les constituants (A) et (B), et (D) de 0 2 50 % en poids, par
rapport au poids combiné des constituants (A), (B). (C) et (D), d'au moins un solvant.

-

représentant de 0,001 & 10 % en poids, par rapport au poids du constituant résine époxy, d'un
stabilisant représenté par la formule

(Rt )s@f—

dans laquelle chaque R représente indépendamment un atome d'hydrogéne ou d'haloggne ou un

groupe hydrocarboné comportant de 1 4 10 atomes de carbone, et R? représente un groupe
hydrocarboné comportant de 1 2 10 atomes de carbone.

4, Procédé selon la revendication 1, caractérisé en ce que le constituant (A) est le constituant (A-1)

représenté par les formules suivantes 1 et Il :

FORMULE T
Q / ZCEE Q
L 1 1 t 1
Bl 3Nl el =R T el =]
t ! ! t t
3 \ £ EE 3/%




FORMCLE T QQa a 5 L e 3-CC3t t B*
QFORMULF Vf 10 0~~~~~~~~~~ QQ EP0208455 Ry g Ql t

It t | BBCGC3" -0OCCGCGO-3" -CGCC3 BB Ha
RH | ' - B_dans |l esquelles chague Q et R representent un atone
d' hydr ogenBBEYLE- 4L B" sont tels que definis dans |a revendication 1, k~.

20\ _/ et |l e conposant (B) est g epresent6 par |l a fornul e suivante X
\ . -

EO | <JLE X QH&25
dans sl aquel | e 7Y fest

oF Y) 3. -(A)-(V)3 30
| fque d&l.m, dans |% eve capyion 1, A repr6sente un
B0~ rdl 40 " 018 -0 ’de carbone. chaque
r
a

groupe hydr b-Q

X represente %q atom;Zd brong%qiéy v &ut .\:i fiede selon | a

revendi cati on ™1, \car €t exj se gue | e®cwynst}t/u (A) est le
constituant*(A-1) 35 "reprb6sente par Ja fornul e suivante VI: FORMILE VT

B~

0 |
Be
. o\
| Q. ' HEH Q
'_-...5'-«:':.' /3"-0-&-&-&-0-3"-"'/3 ?\ \

Cdgdrac 3
-t

— B RV T AN EEY
§ . | 5(2-3/_;.

dans lesquelles Q ot R représentent des atomes d'hydrogéne : B, B', B", n,n, n", m, m', m", z et 2'

sont tels que définis dans la revendication 1, et g vaut en moyenne de 0,1 é'2 ;
et le constituant (B) est représenté par la formule suivante X :

EORMULE X

H1-GCGCGO0 50
ene,

HR Hre .
dans | aqueil e chaque]O0, R et R representent un

30

CH OH
(Y)g. A\' {(A) - A\‘ (¥},
Y | - X = X '

35

dans laquelle Y est tel que défini dans la revendication 1, A représente un groupe hydrocarboné
divalent, comportant de 1 2 6 atomes de carbone, chaque X représente un atome de brome et n vaut
1.

45 < iz - N . ,
5. Procédé selon la revendication 1, caractérisé en ce gue le constituant (A) est le constituant (A-1)

représenté par les formules suivantes IV ou V :

50

55

rans .

. A R O A |




ei | e conposant (B) est represeg%%%ggr la fornmul e suivante X: 55 139g111!

111111111 11 1111 39 EP 0205 E X OH OH 5

~ . ( A) 5 s
(") e~~~ 3.( n- (" 3 Q s~~~~~~——~ XX 10 dans laquelle Y est te
gue d6fini dans la re ' 1, A represente un groupe hydrocarbone

atone de brone et n vaut 1. 7. c6de de fabrication d un substrat.
caracterise en ce qu' on inpregie.cegsubstrat d' une conposition pr6par6e
selon la revendication 2. 8. Proced6 de fabrication d un nmat6riau stratifi6
ou conposite. 6eectrique ou de BtBucture. caractérise par le fait qua ce
mat eri au contient une ou plusieurs couches d' un substrat durci inpregne
prepar6 selon |a revenB®B¥¥kBAY7. ou d' une conbi nai son de tels substrats.
K> 209 9. Proc6d6 de fabrication d un mat6yiau stratifi6 6lectrique selon

di valent conportant de 1 a 6 at ?Es de carbone, chaque X repr6sente un

| a revendi cation 8, caract6ris n ce q g_mat 6ri au_conporte au noi ns une
couche externe d' un nmat6riau 6 rocon c@e@r AnsQchhe 25 1. Hartbare
Zusammenset zung, gekennzelchgeL,gighl@hesg-@nbbgth_éQ (A

weni gstens ei ne der Konponenten %}) menlgsuens ein Epoxyharz der Formeln I,
I, IV, Voder VI: 35 BB

dans lesquelles chaque Q et R représentent un atome d' hydrogene et B et B" sont tels que définis
: dans la revendication 1,

i‘\/ 20 " et le composant (B) est représenté par la formule suivante X ;
| .

. EFORMULE X

. h. '
. o A __A)_ -
3 ~«73
&5{: -

30 .
dans laquelle Y est tel que défini dans la revendication 1, A représente ‘'un groupe hydrocarboné
divalent comportant de 1 & 6 atomes de carbone, chaque X représente un atome de brome et n vaut 1.

6. Procédé selon la revendication 1, caractense en ce que le constltuant {A) est le constituant (A-1)

35 représenté par la formule suivante Vi :
EORMULE VI
" ' (R')5 Z(R'), 1 o
40 _ ' 0. ‘HB . g
g-bd-t-0 N % Gﬁgsl 0-b-b bz
) = 1t 0t - \J t v UL |
HRH : 3 HRE
45
o, H E O
I\ WA
B-C-C-C-C 0-C-C-C-18..
t ot ot . ) 1t
HRH . B REH
50
dans laguelle chaque Q, R et R' représentent un atome d'hydrogéne,
et le composant (B) est représenté par la formule suivante X :
55
—_—
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40 45 50 40  EP 0 205 455 Bl FORMEL | 3-C--BlL -O G QViD-C--B | . V
S . -1 H10 FORVEP 4405455 8t ~~~HO B-C
't B DBl L 20

HR H Ba-c B 25 . .

| Ha 35~~~ \Qo 3ORMMLEX ic

8fw > a 40 45 50 55 41 |5 . oH QH

»

10 dans laquelle Y est tel que défini dans fa revendication 1. A représente un groupe hydrocarboné
divalent comportant de 1 4 6 atomes de carbone, chaque X représente un atome de brome et n vaut 1.

7. Procédé de fabrication d'un substrat, caractérisé en ce qu'on imprégne le substrat d'une compaosition
préparée selon [a revendication 2.
3
8. Procédé de fabrication d'un matériau stratifié ou composite, électrique ou de structure, caractérisé par
lo fait que ce matériau contient une ou plusieurs couches d'un substrat durci imprégné préparé selon la
revendication 7, ou d'une combinaison de tels substrats.

2?9 Procédé de fabrication d'un matériau stratifié électrique selon la revendication 8, caractérisé en ce que
ce matériau comporte au moins une couche externe d'un matériau électroconducteur.

Anspriiche
25 _
1. Hirtbare Zusammensetzung,
gekennzeichnet, das
diese enthilt
30 (A) wenigstens eine der Komponenten
(1) wenigstens ein Epoxyharz der Formeln |, I, IV, V oder VI:
35
/
40
45
50
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40




_&020545551FO?NELIVQQI I _B-C C- B w0 FORMEL V H Q Q
. Qi | t |EP°9°?C4%%4R BB 20
FORMEL VI 25 : R H HO H C- G Q00
c . c-¢c-¢c-Hi~~ ~~~~ 40 ‘C 0,-c-C14
+AaA FORMEL 1 l 1l HRK (R)» - H30 ~ ~  ~
RHNE/0 H CC-c-C occ--o 35 wobei B
dargestellt wird durch 3? orme Q | wobei B
dargestellt wrd durch Forrrel, , a F. C 50
(R)3 55 l'-B“%ge@t—@l—la"-ﬂ-ﬁd:durch di e For nel
H H H /
10 FORMEL II
15 H .
9 : H 0 H Q Q
. B=-C+4+B!=C B“-O-C-C-C-O_Bu_c B"‘C B
N ! I 1
\/ 20 B H R H B n'jz
9
B!=C B
. 25 é ml
H
AVAR LN TR
[ [ . |
30 B'~C——-B"-0-C-C-C-0~B¥-C{-B Lg a
\ 3R\ dee s\ [
35 9
B~C-B*
| g / m
"
40
4
50
55
. —_
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Kohl enwasser st of fgruppe mt 1 bi R8P? Bhst of f at onen i st ; jedes R
unabhangi g Wasserstoff oder eine Al kylgruppe mt 1 bis 4 Kohl enst of f at one

i st;, jedes R unabhangi g Wasserstoff. ei ne Kohl enwasserstoff- oder Kohlen-1
wasser st of f oxygr uEOBMELt IV bi s 10 Kohl enst of f at onen oder ein Hal ogen ist; m
eigen Wert von n-1 aufweist: mM einen Wert von n'-1 aufweist; nmi' ei nen Wert
von n"-1 aufweist; jedes n, n' und n" una@ ngi g einen Wert von Null bis 3
aufwedst; g einen.-Vert von Null bis 4 i@ecsg und j edes z und z' _
unabhangi g einen Wert von Null bis 3 aufweist; (2) das Reaktionsprodukt von
(a) weni gstens ei nem Epoxyharz, wie es fIB P(orrponente (A-1) definiert

EP 0 205 455 B1 CR 4 10 und jedeép(é)(?ldnabhangl g Wasserstoff oder eine 1
n

wor den i st und 20 (b) weni gstens ei nem Di hydr oxyphenol der

f ol genden For nel Na der Vil: FORMEL VII OR 25

Y)4-° O FORVEL OH OH 35

(Y)44(A) : 4~~~~~~~~ (Y)4 35 wobei jedes Y unabh ngl g Wasserstoff, ein Hal ogen

oder ei ne Kohl enwasserstoff- oderq;gnl enwa sﬁoffoxyaruppe mt 1 bis 10 _
Kohl enst of fat onen i st und n ei nen t vonsil{) oder 1
aufwej st und jedes A unabhangi gBeiCn€~23/!b+@vs$+¢ge-¢iebhemA@s.§er st of f gr uppe

mt 1 bis 12 Kohl enst of f at onen, lBB éééll -SéSé - S, -C-oderC
o FORMEL VI
0. - (R')q (R'),
/e Q H o
25 H°C~C-é-0 ' v /\
t [ ] ? O-C-C-C‘H
iR H B é 1‘1 é
3 . éo\ ' B /0\
- -C,. - 1
b ?° 0-C-C-C-H._
HRBEH I:I é é
3 - wobei B dargestellt wird durch die Formel
Q K
_ / ) 2
\_/ w H=C=C=C=Q '/\ .
{ 2 I 4
HRH %‘5{@., )«

wobei_ B' dargestellt wird durch die Formel
H Q
?
QulC- -\C—H

A
S < s

| (R'),
s wobei B" dargestellt wird durch die Formel

45

_—
—

T . |




%45 1$ ist, und
‘wobei die- Korrponenten (A-2-2a) Eﬁoof%"fl%’ in sol chen Mengen vorhanden si nd,
daB das Verhal tnis der phenol i schen Hydr oxygruppen zu den Epoxi dgruppen

0,01:1 bis 0,5:1 50 betragt, oder (3) M schungen hiervon; und
(B) weni gstens ein hal ogeni ertes D hydroxyphenol der fol genden Forrrel,n I X
odey X: 55 1 mu !l 11 -K EP 0 205 455
Bl FORMEL I X ( (Y) 3 FORMD X To 3> (An )3
X s K wobei A, Y u vor anyegebene Bedeut ung haben:;
K> jedes X ein Halogen is und wobei di e Konponenten

(A) und (B) in solchen Mengen vorhanden ggngd, daR das Verhaltnis der
phenol i schen Hydroxyl gruppen zu den Epoxi dgr’Uppen von 0,7:1 bis 1,1: 1
betr~gt. 2 Zusam*rensetzung nach Anspr uch 1 dadurch gekennze| chnet

daR’@i ese wel tel‘ e e E[e S er§ I’H
X Ir:t gSk% I‘I kZ%gl ¥S4&tOI'S
bew rken un

an
edes
’?wéw e
Best andt ei | e, Rt fj atﬁ,ve

&,&eau " ezms\% e
- el e S e el e &
- Zusamenset Z&h@ﬂ'\an@& g\né%’WQf \H)ﬁ muﬂ-ms 3 aufweist; g einen Wert von Null bis 4 aufweist und jedes z
und z' unabhéngig einen Wert von Null bis 3 aufweist;

(2) das Reaktionsprodukt von
(a) wenigstens einem Epoxyharz, wie es flir Komponente (A-1) definiert worden ist und

enthalt, um

o k/zo (b) wenigstens einem Dihydroxyphenol der folgenden Formeln Vil oder Viil:
N
FORMEL VII
8)-1
25 -
. {(Y) 4 (o)1
FORMEL VIII
30
QH OH °

) | (Y)y 5 (A)d_@—(‘f)qr

wobei jedes Y unabhdngig Wasserstoff, ein Halogen oder eine Kohlenwasserstoff- oder
: Kohilenwasserstoffoxygruppe mit 1 bis 10 Kohlenstoffatomen ist und n einen Wert von Null
— oder 1 aufweist und jedes A unabhingig eine zweiwertige Kohlenwasserstoffgruppe mit 1 bis

“ . 12 Kohlenstoffatomen,
Q o) Q
1" it "
-S—’ -s-s—’ -, -:—' -g_-oderoco
45 u

Q

ist, und wobei die Komponenten (A-2-a) und {A-2-b} in solchen Mengen vorhanden sind, da8
das Verhiltnis der phenolischen Hydroxygruppen zu den Epoxidgruppen 0,01:1 bis 0,5:1
50 betrédgt, oder -
(3) Mischungen hiervon; und
(B) wenigstens ein halogeniertes Dihydroxyphenol der folgenden Formeln IX oder X:

55

R R A




dadurch gekennzei chnet, daR diese zusatzlich eine stabilisierende Menge vog
0,001 biss 10 Gew.-% bezogen aufERi%20%A%i Bht des Epoxyhar zbest andteil s,
eines Stabilisators der Fornel enthalt: 35

_ 40 wobei jeweils R unWsser stof f, eine Kohlenwasser st of f gruppe
mt .1 bis 10 Kohl enstof f &der ein Halogen ist und R2 eine
Kohl\eriwasser st of fgruppe mit 1 bis 10 Kohl enst of3tonmen ist. 45 4.
Zusamenset zung nach Anspruch 1. dadurfh gek | chnet, dafi Bestandteil
(A) Bestandteil (A-1) ist, der durch df )&otg meln | und 11
dargestellt ist: 50 55 44 : S EP 0 205 456 B1
FORMEL r 10 FORMEL r' /0 HB-CB C~- £0CCC-Bl.

-- B I1l f B an
iR a °B F—Oﬁ-ﬁ,-c 25

a
| Pl H B ai-o-c-cc-aC ' -c- 1. .-
)yrmi 30 OH3 C O%l o-c-cc-aC'-c-$ C

a 35 y
m 40 (‘{)3—-@._(5)n-—@—(’f)3

X X

_ wobei A, Y und n die zuvor angegebene Bedeutung haben;
A jedes X ein Halogen ist;
'\_/: 20 und wobei die Komponenten {A) und (B) in solchen Mengen vorhanden sind, daB das Verhilinis der
phenolischen Hydroxylgruppen zu den Epoxidgruppen von 0,7:1 bis 1,1:1 betrégt.

2. Zusammensetzung nach Anspruch 1,
dadurch gekennzeichnet,

25 daB diese weiterhin (C) eine katalytische Menge von 0,001 bis 10 Gew.-%, bezogen auf das Gewicht
der Ausgangsstoffe, wenigstens eines Katalysators enthélt, um die Reaktion zwischen den Bestandtei-
fen (A) und (B) zu bewirken und (D) 0 bis 50 Gew.-%, bezogen auf das Gesamtgewicht der
Bestandteile (A), (B), (C) und (D), wenigstens eines L&semittels.

30 3. Zusammensetzung nach Anspruch 1,
dadurch gekennzeichnet, .
~ daB diese zusitzlich eine stabilisierende Menge von 0,001 bis 10 Gew.-%, bezogen auf das Gewicht
des Epoxyharzbestandteils, eines Stabilisators der Formel enthilt:

35 Q
N

(Rt ),-U—-g-caz
<
40

wobei jeweils R' unabhidngig Wasserstoff, eine Kohlenwasserstofigruppe mit 1 bis 10 Kohlenstoffato-
men oder ein Halogen ist und R? eine Kohlenwasserstoffgruppe mit 1 bis 10 Kohlenstoffatomen ist.

4. Zusammensetzung nach Anspruch 1,
dadurch gekennzeichnet,
dafi Bestandteil (A) Bestandteil (A-1) ist, der durch die folgenden Formeln | und Il dargestelit ist:

45
50

55
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V\i)bei Q und R Wasserstoff sind, n"", m m, nm, z und z'
we in Anspruch | definiert si nd&agﬁﬁ%nehurchschm ttlichen Wert von O, 1

bis 2 aufweist und Bestandteil (B) dargestelit ist durch di e fol gende

Fornel X 4§ E&MIELXO—I H so
(Y), (wAra—@g——— (-Y) a 55 wobei Y wie in

Ansppuch 1 definiert ist, A eine zweiwerti ge Kohl enwasserstoffgruppe mt 1

bis 6 Kohl enstoffatomaa | g1, jedes- X Bromist und n einen Wrt von 1
aufwebst. 5. Zusamrendefzung nach; Allspruch % 45
1*111111/11111111/ 118~F ""-O-‘ZEP-‘D-QG&-@S-@J—Q 205 455 Bi l ~1111111
111111 HEIT 11111 11 1%1 G L X ! jg* dadurch gekennzei chnet,
daBi Bestandteil (A) Best ndt eiT ('A—‘I) |st, rgestellt durch die fol genden
Formeln 1V oder V: 5 *~ORMEL IV I | 10 a TORva.. V H
5 O~ FORMED I QQ H~~~-~tOH
QQIt t - 1t t1BCGCGB" -OCC&CGO "-C-CGB.
B
Q / HOH Q Q
| N o
B-C--B'~C-H-B¥-0-C-C-C-0-Bu-0{-B ¢ B
0 LI
\/\Vzo B " HRE B n'/z
/3
. ¥ " B'-C B
25 \ é m!
/ g\ HOE - @ Q\ \
= L Lar-c a"-o-c c-c—o-a"-c Bt-Ct—1 3
]
-\ B /“‘ HRE B /n'yz'
2 Q \
B{—~C-B!
A
-

40

wobei Q und R Wasserstoff sind; B, B', B", n, n", n", m, m', m", z und z' wie in Anspruch 1 definiert
sind, g einen durchschnittlichen Wert von 0.1 bis 2 aufwelst und Bestandteﬂ {B) dargestellt ist durch die
folgende Formet X:

45

FORMEL X
OH OH

| 50 (Y)B'A (A) A
NS
X X

(¥),

55

wobei Y wie in Anspruch t definiert ist, A eine zweiwertige Kohlenwasserstoffgruppe mit 1 bis 6
Kohlenstoffatomen ist, jedes X Brom ist und n einen Wert von 1 aufweist.

5. Zusammensetzung nach Anspruch 1, \_

] Mg W




< ~~~~B B
20 wobei jredes Q und R Wasser st cfff 0285 45581Und B" -
definiert sind und Bestandte| | (B) durch die fol geJﬂllmmmmuﬂMLstel It ¢
I(?;B g(SAFOQI\éErdh gekennzelchnet CH 30 E Wl? (} %Pr uch 1
dekini ert 525X (R BoslandiRib Ay it d?{%‘%fe"td & ggr%?etg’ﬁ?"dw s "e' T "1 bis 6
Kohl enst of fat omren ist, jedes X Brom ist und n einen Wert von 1 hat. 6.

Zusangrenset zung nadlORMELr d¥h 1, 40 dadurch gekennzei chnet, daB
Bestandteil (A) Bestandteil (A-1) ist, -darqgﬁtel |t durch die fol gende

Formel VI: FORMEL 'TI 45 = % V 50
li R 55 H Rp=;-C-8
R aH wobe® jedes Q R und R Wasserstoff st und Bestandteil (B) durch die
f ol geade Fornel X dargestellt 46 EP 0 2858455 BL | 11111 1iii!, 111k!)
Hul 1111 ist: '
HI{l110" | FRVEL |_5 0~ ~
em~~E CE B~~~ HQRMEL VvV
. H
Q Q H 0 H Q Q
' B-C-C a"-O-C-C-C-O-B"-C-C-B
W B B H R H B B
\_ 20 ' i

wobei jedes Q und R Wassérstoff ist, B und B" wie in Anspruch 1 definiert sind und Bestandteil (B)
durch die folgende Formel X dargestellt ist:

25

FORMEL : X

30 (Y), {a) (Y)3_

O
D

35
wobei Y wie in Anspruch 1 definiert ist, A eine zweiwertige Kohlenwasserstoffgruppe mit 1 bis 6

Kohlenstoffatomen ist, jedes X Brom ist und n einen Wert von 1 hat.

- 6. Zusammensetzung nach Anspruch 1,
40 dadurch gekennzeichnet,
dafl Bestandteil (A) Bestandteil {A-1) ist, dargesteltt durch die folgende Formel VI:

FORMEL 7T
® o & ('), - (R*),
. \ X H
b dbo N g Gﬁ;ﬁ] Q-C Lcl z
T E N A\
s HREH g AR E
/0\ z'i i ‘? /O‘\
B=C=-C~C Qg 3-2-C-C-3
1 ] 1
55 HRE SR E

wobei jedes Q, R und R' Wasserstoff ist und Bestandteil (B) durch die folgende Forme! X dargesteilt

46




wobei. Y wie in Anspruch 1 definie i i ne zmiM
Kohl enwasser stof fgruppe mt 1 bi sé'%oﬁg%fwé{gfof atonen i st edes X '
und n einen Wrt von 1 hat. 5 7. Tragernaterial, dadurﬁ"m

daB es nmit der - Zusammenset zung nach Anspruch 2 inprigni ﬁ mﬁl
El ektrisches Lami nat oder |aminiertes Bauteil oder Verbundrat erl al,

dadwch gekennzei chnet, daR ES ei ne oder nehrere Schichten aus gehartetem
i nprigni erten Trager mat ekl Konbi nati o- nen von Tragernaterialien
nach Anspruch 7 enthalt. 9. Elektri S‘S#GS Lam nabg&ach Anspruch 8. 25
dadurch gekennzei chnet, dal es weniggiens eine ere Schicht aus einem
el ektrisch | eitenden I\/aterl al ﬁ g@l’ N?K}\;é?RC{;HE fO den
Vertragsstaat AT 30 1. ver f aht 2h3 7 3 ‘LS‘(‘ et “hdrtbaren
Zusamenset'zung, gekennzei chnet dur er m sch ner M schung enthal tend
(A) wehi gstens eine der Konponenten (1) weni gstens ein Epoxyharz der
Formeln 1, 11. 1V, V oder VI: 40 45 50 55 47 EP 0 205 455 B1 FORMFL |

Lgg f twoGkl WHAvie in Anspruch 1 definiert ist, A eine zweiwertige Kohlenwasserstoffgruppe mit 1 bis 6
. Kohlenstofatomen ist; jedes X Brom ist und n einen Wert von 1 hat.

s 7. Tragermaterial,
dadurch gekennzeichnet,
daB es mit der Zusammensetzung nach Anspruch 2 imprégniert ist.

_\/ . 8. Elekirisches Laminat oder laminiertes Bauteil oder Verbundmaterial,
W/ ¥ dadurch gekennzeichnet, '
daB es eine oder mehrere Schichten aus gehidrtetem, imprégnierten Trégermaterial oder Kombinatio-
nen von Tragermaterialien nach Anspruch 7 enthilt.

9. Elektrisches Laminat nach Anspruch 8,
dadurch gekennzeichnet,
daf es wenigstens eine HuBiere Schicht aus einem elektrisch leitenden Material aufweist.

25

a PATENTANSPRUCHE fir den Vertragsstaat AT
0

1. Verfahren zum Herstellen einer hartbaren Zusammensetzung,
gekennzeichnet durch
Vermischen einer Mischung enthaltend

35 (A) wenigstens eine der Komponenten

(1) wenigstens ein Epoxyharz der Formeln |, If. IV, V oder VI:

40

45

50
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>~~~* NOt - 3/-8T a.

===
FORG EL |1 N Ep%z%“ssm

V. JnV Exs. s a VZ25g CE ——E 0 EM’HM
. E40°45 50 55 48 FORMEL ~~EP 0 20 ,””ﬂl””ﬂ
[T FORVE |\EQRMEL T ot
~ i S 20 FORVEL V O~~~ 30 ~~~~~~~ B-C-CB
CCGCGCMB-CGCs 75. / \dat |
F 205 FCRP(ﬁ/\A (?|C¥3 S\(f1')3 25 |
JO\H e -ag.;r;c:-m-le-.-c- co
| [ ! r t

3 H 3/<
. | H B 5
10 FORMEL IT
B
BLAL55E e/ 9\
a-cLla:- "-a-g-c-g-o-a" eLlarg a

N~ : /ﬂ . n'jz

B H R E B

) <
25 C | é/m'

| B
o LN/ 5358 8/ 8\
% 8! S 390 =0~3-3-3-3" -8 -3 424 3
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OH RHORR 40 1 HR HE (t 4 wobei B
dargestel It wird du, ch die Fornel E8 205455 B1

O~~~~~~ 50 55 wobei B" dargestellt wrd dur
49 i~ EP 0 205 455 B1 5 / und jedes 0 unabhangig V\ﬂ“ lﬂﬂ ﬂg\‘ﬁl ne
Kohl enwasser st of f gr RpREED tryl bis 10 Kohl enst of f at one

un&bhangl g Wasserstoft oder ei ne Al kyl gruppe mt 1 bis 4 Izohl enst of f at onen
ist; jedes R unabhangi g Wasserstoff, eine@Q&l enwasserstoff- oder Kohl en-
wasserstsoffoxygr uppe mt 1 bis 10 Kohl en tda‘f—a;g)rren oder ein Halogen ist; m
einen Wert von n-1 aufweist; m einen W ,vo,n n'-1 aufweist; ni' einen V‘ért
von n"-1 aufweist; jedes n, n' und n" unablBarlyig einen Wert von Null bis 3
aufweist; q einen Wert von Null bis 4 aufweist und jedes z und z'

unabhangi g*ei nen Wert von Null bis 3 aufweist; (2) das Reaktionsprodukt von

20 10 (a) BBRMEE{¥ns ei nem Epoxyharz, wie es fOr Konponente (A-1)
definiert worden ist und (b) wenigstens ei nem I%fhydroxyphenol der fol genden
Formeln VIl oder Vill: 25 QQ HQ FORMEL VI 25
~~~~~~~~~ OH 09 "4- 30 g QQ
s , a—?-T-:u_c_b_c_b_a_:u_?_?_a
88 BREH 8 8
N
- 2 FORMEL VI
(R'), (R')
JLN-: 3
25 L &(\\ ? ﬂﬁ ? /O\
. H‘&-'CO\.-(‘ c } : O_C_C-C-g
H R H B - HRE
30 A B l i,0 \
A=C-C-C-0—s, 0-C-C-C-3.. |
HRE HR B
35 '~ wobei B dargestellt wird durch die Formel
Q &
g A5 A
0 ARt ;
e XK

(R')s

wobei B' dargestellt wird durch die Formel

45 . . _ H o
O-g J:-H
H -
| R aa ;

0 AN

_@_
('),

55 wobei B" dargestel t wird durch die Formel
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FORMEL VI1I OH OH 4 wobei j edes Y unabhangi g 3
Wasser st off, ein Hal ogen oder ei ﬁg Q&ﬂsﬂ"éﬁ\ﬁéssersw '
Kohl enwasser st of f oxygruppe mt 1 bis 10 Kohl enstoffatonen ist und

ei nen
Wert, von Null oder 1 aufweist und jedes A unabhan ““z“‘ ‘r
Kohl enwasserstoffgruppe mt 1 bis 12 Kohl enstoffat \W
0 €. 0 0 - -3- *oder‘* 30 st, und

wobei die Konponent en (A—2 a) und (A—2 b) in sol chen Mengen vorhanden si nd,
daf das Verhaltnis der phenoli schenMygr uppen zu den Epoxi dgruppen
sgehy

0,01:1 bis 0,5:1 betragt, oder (3) gen hieryvon; und 55 (B)
weni gstens ei n hal ogeni ertes D hydro ol der fl genden Forneln | X oder
X: 50 EP 0 205 455 B1 FOMEL I X 5 ( n
- -05 FORMEL X 70 CE ORUus«z' ~ —O

9 X 1% wobei A, Y und n die zuvor angegebene Bedeutung haben: jedes X ein
Hal ogen ist: 20 und wobei di e Konponenten (A) und (B) in sol chen

Mengen vor handerungli jagbs daln3ondagy Viasdeatdinddsr dms Koheassbsohgibpllydit axmt gouppen
zu den Epoxi dgonppefiataroan B Jedés IR Snabhshgid Wakérstgit oder eine Alkylgruppe mit 1 bis 4 .
Kohlenstoffatomen ist; jedes R' unabhiingig Wasserstoff, eine Kohlenwasserstoff- oder Kohlen-
wasserstoffoxygruppe mit 1 bis 10 Kohlenstoffatomen oder ein Halogen ist. m einen Wert von n-1
aufweist; m' einen Wert von n'-1 aufweist; m" einen Wert von n"-1 aufweist; jedes n, n' und n"
unabh&ngig einen Wert von Null bis 3 aufweist; g einen Wert von Null bis 4 aufweist und jedes z
und z' unabhiingig einen Wert von Null bis 3 aufweist;

N (2) das Reaktionsprodukt von
o 2 (a) wenigstens einem Epoxyharz, wie es flir Komponente (A-1) definiert worden ist und

' (b) wenigstens einem Dihydroxypheno! der folgenden Formein Vil oder VIIt:

5

N FORMEL VII
OH
(Y) .{\/__\ OB
* QI
‘30 . .
FORMEL VIII

35 ' . //\\

40 ‘wobei jedes Y ‘unabhiingig Wasserstoff, ein Halogen oder eine Kohlenwasserstoff- oder
Kohlenwasserstoffoxygruppe mit 1 bis 10 Kohlenstoffatomen ist und n einen Wert von Null
oder 1 aufweist und jedes A unabhiingig eine zweiwertige Kohlenwasserstoffgruppe mit 1 bis
12 Kohlenstoffatomen,

- o o a
1 " 12 .
- - - -~ - -~ -
-Ze-, “Sm3Se-, -, -:-' -‘--Oder."‘-
1t
~
b

50
ist, und wobei die Komponenten (A-2-a) und (A-2-b) in solchen Mengen vorhanden sind, daB
das Verhiltnis der phenolischen Hydroxygruppen zu den Epoxidgruppen 0,01:1 bis 0,5:1
betragt, oder
(3) Mischungen hiervon; und
56 {B) wenigstens ein halogeniertes Dihydroxyphenol der folgenden Formeln IX oder X:

50




2. Verfahren zum Herstellen einer &#ﬁﬁg zung nach Anspruch 1, dadurch
gekennzei chnet, 25 dan diese weite ) eine katal yti sche Menge von
0,001 bis 10 Gew. -% bezogen auf das Gew cht der Ausgangsstoffe. wenigstens
ei nes Katal ysators enthalt, ¥§%£%§bggaktion zwi schen dén Bestandtei- |en
(A)»~und (B) zu bew rken und 50 Gew. - % gfogen auf das
Gesantgewi cht der Bestandteile (A), (B), (C und ), weni gstens eines

Losemittels. 30 3. Verfahren zum Herstellgp, ein sanmenset zung nach
Anspruch 1, dadurch gekennzei chnet, daB d1e5é"“§ &/ ei ne

st abi | i si erende Menge von 0,001 bis 10 Gew. - E@g%ggg auf das Gew cht des
Epoxyhar zbest andteil s, eines Stabilisators der Fornm® enthalt: 35 40 wobei

jeweils R wunabhangi g Wasser . i nhe Kohl enwasserstof fgruppe mt 1 bis
10 Kohi enst df f at o- nmen oder g?ﬁﬁiiﬁgggen ist und R2 eine

‘Kohl enwdsserstof fgruppe mt 1 bis 10 KoRtenstoffatogen ist. 45 4. Verfahren
zum Herstell en ei ner Zusannensetzung na Anspruch dadurch

gekennzei chnet, dan Best andt ei l g&% dtell % der durch die

fol genden Formeln | und 11 dargest FI@ mq@'ﬂ PRI IIHDLx  EP
O 205 455 Bl FORMEL r 15 7 - E
aft fEOEXgt Q | 3

- wobei A, Y und n die zuvor angegebene Bedeutung haben:;
o/ jedes X ein Halogen ist:
"\/' 20 und wobei die Komponenten (A) und (B) in solchen Mengen vorhanden sind, daB das Verhittnis der
phenolischen Hydroxylgruppen zu den Epoxidgruppen von 0.7:1 bis 1,1:1 betragt.

2. Verfahren zum Herstellen einer Zusammensetzung nach Anspruch 1,
dadurch gekennzeichnet,

25 dap diese weiterhin (C) eine katalytische Menge von 0,001 bis 10 Gew.-%, bezogen auf das Gewicht
der Ausgangsstoffe. wenigstens eines Katalysators enthdlt, um die Reaktion zwischen den Bestandtei-
len (A) und (B) zu bewirken
und (D) O bis 50 Gew.-%, bezogen auf das Gesamtigewicht der Bestandteile (A), (B), (C) und (D),
wenigstens eines Lésemittels. '

30

3. \Verfahren zum Herstellen einer Zusammensetzung nach Anspruch 1
dadurch gekennzeichnet, :
daB diese zusitzlich eine stabilisierende Menge von 0,001 bis 10 Gew.-%, bezogen auf das Gewicht
des Epoxyharzbestandteils, eines Stabilisators der Formel enthiit: '

35

c
| (2+) ,—@—-%—cxz
— ~ 3

40

wobei jeweils R' unabhingig Wasserstoff, eine Kohlenwasserstoffgruppe mit 1 bis 10 Kohienstoffato-
- men oder ein Halogen ist und R? eine Kohlenwasserstoffgruppe mit 1 bis 10 Kohienstoffatomen ist.

45
4. Verfahren zum Herstellen einer Zusammensetzung nach Anspruch 1,

dadurch gekennzeichnet,
daB Bestandteil (A) Bestandteil (A-1) ist. der durch die folgenden Formeln 1 und Il dargestellt ist:

50

. . | .
iy LT w

51



10 - FORVEL r:Z 20 B H R H

(sl'-CLs- 25 _ caal
Q-~\t [ EP 0 205 455 B1 / 35 B -Bar--. 40

' vvobei Q und R Wasserstoff sind; B, B, B, n, nn, n', m nm, nm, z und z'
w e’ Anspruch 1 definiert si nd q e| nen durchschnittli chen V‘ért von 0,1
bi s%—’aufwelp@tgymd Best andt ei | (B) dargestellt ist durch die fol gende
Fornmel X 45— ——= FORM EL X OH oH

50(Y wobei Y wie in Ansprugh 1 definiert ist, A eine zweiwertige

Kohl enwasserstoffgruppeqy}t 1 bgsgg 5 s&gl enstof fatonen ist, jedes X
Brom st und n ei nen \\r n_| rauftwai st ._5. rfahren-zum Herstel | en ei ner
Zusamenset zung nach’Kﬁs;{u:ﬁ‘T"dad‘mﬂf-geRZTEel chnet,

I 11/1/111# 52 3 == & | DI D~ EP 0 205 455 Bl
daBl Bestandteil (A) Bestandteil (A-1) ist argestellt durch die fol genden
Fortngln IV oder V: 10 -Y -ORM O . V25

K EORMELR B3 BE FORMEL. X

LA AN

B-CB'- --a"-o-c-c-c-o-a"-c-a'-c
: _ t n 1 % 1 /nz /
20 BK HRE
/ 0
t
! 1 2
25 \ é /m'
- -
o / Q\ /  EOE g\ \
1 1
e Llgrag a"-o-c-;-c-c-a"-c-BL-L ] 3
1 1 n -1
\ B /‘“\ ERE B ° / =
" 9 \
. : B C"a l-———-
SNt : ' é / n®
“ wobei Q und R Wasserstoff sind; B, B', B", n, n', n", m, m', m", z und z' wie in Anspruch 1 definiert
sind, q einen durchschnittlichen Wert von 0,1 bis 2 aufweist und Bestandteil (B) dargestellt ist durch die
folgende Formel X:
45 TORMEL ¥

oH OH

)y D

. | T) 3 \ n@(?);
| =% X

wobei Y wie in Anspruch 1 definiert ist, A eine zweiwertige Kohlenwasserstoffgruppe mit 1 bis 6
55 Kohlenstoffatomen ist, jedes X Brom ist und n einen Wert von 1 aufweist.

5 Vottrn s Horstoton s Zosaarsotgroch Mg 1.
Iy i

52 _ Cou Ty




30 wobei j wie in Anspruch 1 defi rereoos 485B1A ei ne zwei wertige

Koht enwasserstof fgruppe mt 1 bis 6 Kohienstoffatonen istF jedes X Bromi st
und n einen Wert von 1 hat. 35 6. Verfahren zum Herstellen einer
Zusapnenset z4M Geriadls! A ERTFIERT € b ARiPEH gk AR acedin Eeeln AP dBe¥t andt ei |
(A);@gstandteil (A 1Ln€§: dqggestellt durch di e fol gende Fornel Vli: 40

_RVETL Z_ 45 ZORMEL I7 - Ko X kX -J fi-

0 as50 1 | |~~~ I | 55 qnvgoei Jedes Q R und R
Wasserstoff ist und Bestandteil (B) durch die § gende Fornmel X dargestellt
ist: 53 L 1Y lile 1HETd llllllﬁkiﬁTﬂl | EP 0 205 455
Bl wobei Y wie in Anspruch 1 definiert ist, g\ g ne zweiwertige

Kohl enwasserstof fgruppe mit 1 bis 6 10 Kohl enst of at onen i st; jedes X

Bromist und n einen Wert von 1 hat. 7. Verfahren zum Herstellen eines
Tragermaterial s, geke?_gﬁgmhn@t durch I nprggnieren des Tragermaterials mt
der Zusammenset zung € ach Anspruch 2. 8. Verfahren zum Herstellen
ei nes el ektrischen Lam nats oder |am nierten Bau?el | s oder

Verbundnat eri al's, dadurch gekennzei ctﬁl&, daB 8sO0eBne odeR ehrere

Schi chten aus gehartetem i npragni q_t(_e.rt_T gﬁ_@ Qdé.r g%n‘ol nati o- nen
von Tragermaterialien erhalten nach Ans ruch 7.ent to 32 Ver f ahren

zum Herstell en eines el ektrischen LarB fits er hBl ReB nach Bn&pruch 8.
dadur ch gekennzei chnet, ' '

;\/ s 20 wobei jedes Q und R Wasserstoff ist, B und B" wie in Anspruch 1 definiert sind und Bestandteil {B)
durch die folgende Formel X dargestelit ist:
FORMEL.: X
% OH fo):
L) /\ 14 A ’/\ Y
(Y ) 1 l! : ; ).1 k\/g‘ - ( ) 3
30
wobei Y wie in Anspruch 1 definiert ist, A eine zweiwertige Kohlenv;asserstoffgruppe mit 1 bis 6
Kohlenstoffatomen ist, jedes X Brom ist und n einen Wert von 1 hat.
35
6. Verfahren zum Herstellen einer Zusammensetzung nach Anspruch 1,
dadurch gekennzeichnet,
daB Bestandteil (A) Bestandteil (A-1) ist, dargestellt durch die folgende Formel VI
~ e SORMEL TZ
(R )1 (R')4
Q. B \ Q " g 0
o L)\ 7 éﬁc‘/\
Hellal3 — Q-C-C-C-F
45 o k.// ! V\\-// 1 1 1
HgE 2 4 R =
o # E 0
/I Vv \ L e /A
1} 1 ] ] t t
g = 5 E

wobei jedes Q. R und R' Wasserstoff ist und Bestandteil (B) durch die folgende Formel X dargestellt
ist:

55
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daB es weni gstens eine AuB'er.e:; Schi i nem el ektrisch | eitenden
Mat eri al aufweist. 25 30 35 40 4?‘3?(?%%’% B

>

s " TORMEL X :
N cH CH
(-r) ’/\/\ 4 k) /\/ \ (~r\) 3
5 e NS o = -
4 kd |
w8bei Y wie in Anspruch 1 definiert ist. A eine zweiwertige Kohlenwasserstoffgruppe mit 1 bis 6 :
0 Kohlenstofatomen ist; jedes X Brom ist und n einen Wert von 1 hat.
© 7. Verfahren zum Herstellen eines Trdgermaterials,
gekennzeichnet durch
impréagnieren des Trdgermaterials mit der Zusammensetzung erhalten nach Anspruch 2.
8. Verfahren zum Herstellen eines elekirischen Laminats oder laminierten Bauteils oder Verbundmaterials,
dadurch gekennzeichnet, . _
. daB es eine oder mehrere Schichten aus gehértetem. imprégnierten Tragermaterial oder Kombinatio-
— nen von Tragermaterialien erhalten nach Anspruch 7 enthilt.
N ' :
9. Verfahren zum Herstellen eines elektrischen Laminats erhalten nach Anspruch 8,
dadurch gekennzeichnet, '
daB es wenigstens eine AuBere Schicht aus einem elekirisch leitenden Material aufweist.
25
30
35
40
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50
. I
56

_

T

.

~



