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C Because polymeric materials normally do not conduct electnclty, it is '
. common practice to provide a: conductive layer or coating, such as copper, by
" electroless - deposition so .that an additional thickness o metals, particularly
- . copper; nickel and chromium can be electrolytically plated onto the electroless
20 copper layer. Electroless deposition refers to an electrochemical de; osition of a 20
: metal coating on a conductive, non-conductive, or semiconductive substrate in the
" absence of an external electrlcal source. While' there are several methods of-
applying this metallic coating by a combined use of electroless and electrolytic
' procedures, it- was not until quite recently that processes were developed which . = -
25 .can provide even minimal adhesion of the conductive coating to the polymer. This 25
. is because overall adhesion is governéd by the bond strength between the polymer -~ .~
~ substrate and the electroless copper layer. Even with these improved processes,
- reasonable adhesion can be obtained with only a very few polymers, an then only ..
g when great care is taken in all of the steps for the preparatlon and- platmg of the- _ -
30 . polymer substrate, - - 30
S Polymers extensively - employed and upon “which clectroless deposmon is ..
conducted, especially in the printed. circuit industry are epoxy polymers resulting - -
from curing uncured dlglycldyl ethers of bisphenol A resins produced by a
: -~ condensation reaction -between. bisphenol A and epichlorohydrin.. The -
~ 35 ) condensatlon reactlon products ‘or epoxy resms have a general structure ' 35
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. : : mechamcal deglazmg, such as scrubbing with an abrasive’ slurry, wet tumbling, dry
rolling or abrasive (sand)| blasting. However, this priér art method gives an ,
. adhesion of uip to 3 Ibs./in. at 25°C for a copper pattermon a cured polymer based . SO
-30 - upon_ the diglycidyl ether|of bisphenol A. This adhesion is unsat:sfactory for . 30
- . printed c:rcmt boards having a copper pattern thereon. It has been empirically S
established that a minimum|peel strength-of about 5 Ibs./in. at a 90° peel and a peel
rate of 2 in./miin. at 25°C is required to prevent 2 meral coating from blistering:or.
- o peelmg from a plastics surface during variations in temperaf.ure and to allow for . T
'35 . various processing steps-us ally employed in generating the copper pattern. The . . 35 o
' ~ adhesion requirements for i rinted circuit boards is therefore at least 3 lbs./in.ata - '
- 90° peel and a peel rate of 2 in./min. at 25°C. (for a copper thickness. of 1.4 mil),
In addition, this mech mcal deglazmg process is costly in that many: parts -
_ " have to be frmshed by hand and, in the case of relativel small parts, or parts with :
- 40 complex contours, it_is very difficult’ to abrade the surface’ uniformly. by 40
conventional ‘means. Of greatest dlsadvantage, however, is in forming prmted o
circuits, utilizing ‘a photoi aging process, such as.the g hotoselective metal
deposition process revealed in U.S. Patent Specification No. 3,562,005. The photo-
- 1mag1ng process inherently [requires a high pattern resolution. This resolution is .
45 limited by the topography of the surface on which the pattern is generated. When 45 -
.mechanical deglazing is eniployed, e.g., by sand blasting, the resolution of the :
_pattern suffers because of the mechamcally roughened surface,
In. more recent years| chemical deglazing or etching techniques were
developed for various plé.stlcs using strong. ac1d1c solutions. U.S. Patent
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This invention concerns a cured epoxy polyner having inproved adhesive
properties to a netal deposited on a surface thereof and nore
particularly, to a cured epoxy polymer resulting fromcuring a—rxture
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15 where R' is an organic adical selected from[err] 15
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radical s"is present 'in the .curing agent, a polyamne in'+an -equal nole to -
mol e ratio with the resin componeént, a m xture corrpr|5| ng thé polyamne in
an equal . nol €6t0 nol e rati o conbined w tJ48418 acid anhydrr de. present igan
anmount of af~T.east. b parts by Xf-’ gnt per 100" parts ACH by wei ght—of The
resin ¢ nponent . .3 25 A-prefenséd
resin component” corrm;o uc Yo _@Hadmz.). .pear, d;.y: haqoﬂper 100 :

parts. by weight of the. resincd) "_on cof-“tt J?Jx'i d}en‘wb]a%ed upon .

| i nol.ei c di ner aci d; about-'5. tE“_-out 50 parts 3 wer"@‘nt ; per: 100 parts by"'
wei ght of" the resin corrponent ‘o{'the: - el ast oneri cal Iy “rmodi fied. epoxyresr n

bl end; anda 30 . contaig q%era yl?gq géié’f(g%ﬂ% ; mi?é nﬁﬁlﬁnﬁ;abley'{

30 A .suitable curBZ}"&%ﬁd’# elye __

aci d anhydrl de pr esheryr bisphieasl A =raﬁeproaiagb ralehOd11 80¢ ottﬁs _
parts by -wei ght pbiwmzoi@ Ef;l% ‘g#ltycht@f (h@e}ﬁ ; 'f co nente f o
sui t abl e- pol yam- ng’ %91 d1'l 2 M ﬁt? L ,dongi ‘btlf'eﬁme 5 %“E ‘Pﬂé’ reS| n- o
conponent, (c) a ) dd Yoo nacld rERHl i Anlafloadiof #AVE

combihed wi tI§ at temmp&t mteehr\lm peai Gﬁhpasmsomﬁﬁieﬁtycmm it - of 1@he -

resin conponent opit ag«g P@ paits @'or‘zei tf%p c’m% r‘tfsal &efqlg‘ggﬁﬁgﬁsr g b |

1,448,415 : :&lr;c(:’t(t)r,all formula of

(a) above conbi ned wth.up to about 30 parts by wei ght ‘per- 100 ‘parts by
wei ght of t he resin conmponent of {a car boi@yl Ic acid:selected fromthe group
conprising a dimer acid having| a f‘_& it,al fornula of (HOOC-)[err]R"
where R' is.an organic radical selec 'om[err] [err] a trimer acid" :
havi ng a ‘st dbchi owiadre R"'GS aff ergadic pmticat seibcted|ftom CHi(CHABH,0 185 (nmilli - gra-‘ms . .
of KOH neutralized per gram of jrimer acid) and an average, nunber

nol ecul ar wei ght of ‘about.{ 10((:[ d (e) mxtel % Ehereof 10 :
Speci fic. -exanples errbodyl € i nvent i-on Uﬂ b1 w be described by - vvay of.- '
10 exanpl e and with reference t&the aCCOWPCW'CHQCH@Hg)ﬁAU}g whi ch shows: -: a
cross-sectional view of a l-am naf’ body @FB t epoxy- coat ed .
subst rat e plated with an el ectrol ess. )| l%osrt ‘The . present rnventl on '
i s described” prrnarlly in ternms of -an adherent copper- 15 - - deposit,
deposited froman. el ectroleg;js pI at| ng bat h, uponc cured epoxy having -

i nproved adhesi ve propertres be readj reciated that the

method to be describe§8&osfn g E zé’&u%ffcl“y 5t Jaot T eFaptding to the o

cured epoxy - of her -convent i oml S eC| es: whi chegay. @1@‘ ut| l'ized in printi ng
and netal lizing the epoxy. * y a."cured epoxy '|s rreant the product
resultrngfromcurrng acur%ﬁje i xture _ - CH;

cnzcnz-c- {CH, CH=CHCH +5cn2cn} (cu-cn )-c-cng-cn
' CN o CN coon . CN '

" atrimer ac:d havmg ast nchlometry of C, Hy0; and' mixtures thereof of the flmer :
and timer acids, and in which whenever the component (b) is less than 5 parts b -
.20 weight per 100 parts by weight of the resin component, at least one dimer acid wit 20
' - R" selected. from the last two-radicals is present in the curing agent,
a polyamine in*an equal mole to mole ratio with the résin component, S _
a mixture comprising the{polyamine in an equal mole to mole ratio combined with o
) the acid anh‘ydnde present in an amount of at least 5 parts by weight per 100 parts '
25 by welght of the resin component. 25
oL Ogreferred resin component comprises about 25 to about 95 parts by weight, _
er 1 parts by weight|of the resin component, of the diepoxide based upon C r
inoleic dimer acid; about 5 to about 50 parts by weight, per 108 parts by weight of C
_ the resin component of] the. elastomerlcally modi ed epoxy resin blend; and a :
.30 - remainder of the suitable diglycidyl ether. - . 30
- A suitable -curing agent .comprises one selected from . (a) a sultable acld .
anhydride present in an amount ranging from about 16 to about 60 parts by welght_
per 100 Yarts by weight of the resin component,.(b) a suitable polyamme presentin
: an equal mole-to-mole ratio with the resin component, (c) a mixture comprising
35 - -the polyamine in (b) aboye combined with at least 5 parts by weight per 100 parts 35
by weight of the resin component of a suxtable ac1d anhydrlde, (d) a mixture



20 conprising a resin conponent of (a) a diglycidyl ether based upon
linoleic diner 20 acrd (b) and elastonerrcally nDdrfred epoxy resin bIend

_ s1RVZs a
suitabl e curi ng agent corrponent 25 sel ect ed from an acr d anhydrr de a
pol yarﬁ ne, a mxture of an acid anhydride and a .polyami ne .and a . xture of
~an-acid anhydrr de, ‘and a m xture of an acid and a suitable carboxylic

acid. A suitable diglyci d¥ll ether. based upon |inoleic dimer acid is the
adduct of, two  25- ol es 0 the di: gigmuqiyl et her of brsphenol A and; one nol e

of Linel- - I
f or mul M er qc{ rlsuag the anhydnde in (a) above combmed w1th up to about 3

o e i O tztmmr:é%m of thei
epoxi de.. equr(ﬂ om:L),mrewgh*e .R" nergamcd@m@mwr efdm CH,@H, efined as the
nunber of grans of resin cqntaining C -ne gram ‘equi val'ent _ of epoxide. The
above- descri bed Irnotﬁi-c&m' l r: ester 1Rt { di glycidyl - et her. of bi sphenol
A enplo§ed has.an 5 DXL e eguiy ht of, 650 to 750. 5.

5" A’ sgcond. suitable dig y W CH;EHbC B, r. aci-d i s one having
a gendfal structural fornula [err]: (C“z)sCH (2) and an epoxi de
—‘equi.val ent eight of 400.to 420.. 10 - 3 The concentration of the

above- descrrbed surtable drglycrdyl ether or ester 10 based upon linoleic
di mer- ‘acid resins in tﬁ%s .esi n conpenent re ably ranges froma m ni-mum
of 5 part by wei gRtcrCE~ L t | resin corrponent
(to be’ cured) to 5° p&r‘tss by |%Eﬁ;t p’edhugtl:%gjlﬂart E%%/ gl;“rflght of. the resin. An
.advant ageous . concentra¥on range is fro@N-25¢H0 95 parts by vver ght - per 100
15 ‘part's by wei ghtc f the total resi n conponent .o

. 15 Conbr ned with the gl yci dyl et her I ester baszd upon l'i nol ei c dr mer
acid, is-a sui taﬁﬂgﬁﬂgzl-%ts o Heﬁlcﬂﬁscﬂgcﬂ (:hmpm,‘;ofc-c CR, bl ¢ end. A .
Sui tabI e el astonerical odi fied epoxymr ST rb gbend orrprr Ses the reaction
product of ‘about 40 wei ght -percent of ar bOXS tg m nat ed

acr ylonitrif £frimetr delid en@graamilaﬁamec@pobmo,, 310ac1d valuelbm/45m@185 (ﬁaIllE-UCt ural.
formul a ‘of grams of KOH neutralized per gram :of trimer 4acid) and an averagemu{anrr] cont ai ni ng

2. 37 pqocentmﬂ t 80z agdy(e c Ionrtrr | e, havi ng
ﬁ&é}%rﬂh‘? &'r&e bo dR ﬁl g@mgvh? &cn X %10 OH)O

:&_/

a* nunber aveg cps at
27[err] C conbi redrova-ﬁbtlomhlortnw GDa\‘mm tbo mﬁpﬂsmga cmreillr q:loy;cwi;eki et her

selected: fro?ﬁbﬁl?il:pgfstgg ﬁ%ﬂﬂﬁ ta' st uctyral. formul a -

25 [ernp- Wheaéf,ogh dbp%s gil % &j@ﬂﬁ%?ﬁ% chajgi and
having an epimprsled edhesivep lﬁﬁéruébﬁlt adil§ Appreciatddhait &d bi SIO enol F,

h avr ng a st rdrseribed | hefein [y ?}a&f applicable to applying to.the cured epoxy other
conventlonal specles ich may be utilized in i)rmtmg ‘and metallxzmg the epoxy.

- .Bya*‘cured epoxy_" is meant the product resulting from curing a curable mixture :
20 comprising a resin component of (a) a diglycidyl ether based upon linoleic dimer 20
oy . acid, (b) and clastomerically modified epoxy resin blend and (c a diglycidyl ether
: . ‘of blsphenol ‘A -and/or bisphenol F, cured with a suitable curing agent component
selected from an acid anhydride, a polyamine, amixture of an acid anhydride and
-+ apolyamine, and a mixture of an acid anhydride and a suitable carboxylic acid. S
.23 - - Asuitable diglycidyl ether based upon linoleic dimer acid is the adduct of two 25
-~ moles of the diglycidyl ether of bisphenol A and one mole of lmolelc dimer acid
(ratio of 2: 1) and having the structural formula .

o '_fnzt-crr-crrz-o.-@_-q--_o-_cuz-éu-cuz,fo_ |

O
. /N
.. -c_ c 0-CHy- crr crrzo . .ocu O cu
(CH2)7 ( z),

K e (e )-Ch

. S .
c“.z)s o | ' ()

f'lJ



9 1,448,415 [err] where n is the nunber

of repeated units in the resin chain, and havi ng an epoxi de equi val ent

wei ght -of—52—te—1+6+—Fhe—ei-ghyeidyl—ether (60 weight percent) of hisphenol
A or of bisphenol Fis 5 typrcaIIy reacted with the carboxyl t er m nat ed
acrylonitrisle/butadi ene.random 5 copolymer (40 weight percent)at .= *

300[err] F(149[err]C) for 30 mnutes to yield a desired reaction product or ,
el astomerical |y nodi fied epoxy resin blend. The desired reaction. product
of elastoneBically nodified epox _ resrlmbhesnd corrprr Ses a m xture of tshe

di gl yci dyl et her: hg;e ﬁ“ﬁlghen Ghr ‘rdséqﬁenor : ; 10.
I

nol es of ‘the di ym ,,E o Qﬁ“ dese Fbe thefr cporidepne r;mte |
of the 10 car baxans dfgesin mtae:dn"_e rathl edufivalen :§ ﬁf‘@ |ch is -
bel i eved tos havé‘"t’lﬁ q‘"ﬁ?ﬂ i mpdifi yeidsl et[nﬁrdf]bxsm&ibBAFémp‘ioyedh

CH 15 o henol A oyea
i 0 i a5 o W 26

t he reactant, trgenerailfstrnaﬁﬂd to?fﬂﬁla
epoxi de equi val ent. wei ght of 335 to 355, a-viscosity. of Y-Z
(Gardner - Hol dt, 80% N in methyh Cellosolye (Regi-stered Trade Mark)

(et hoxy. et hanol ), an acid yjgtue of Ieps than 0 (number of’ 5"{
mlligrams of KOH neH C-aﬂm.z(ggz[ rerCone gram PLE £yon resin 20 -
bl end). When the diglycid herf of bi sphepo ?s enpl dyed as the

reactant, the 20 resultant des( _)e} reactr(gr;p2 pl end or - mxture has an

epoxi de' equi-val ent -wei ght of 285, | &/ﬂ ﬁ of X-Y.(Gardner-Hol dt,

80% N. V:. i:n nmet hyl cel | osol ve ( R& a@'b‘ T' ')(;_menacrd value.
of less than 0.2 (mlligrams of C]—Ineutr(m.; one gram of the .
reaction resin blend). 25 The conce rat on of . the abov@descri bed

el ast oner.i cal | y ;hpdi Eﬁ . _ 25h bl.end ranges from a maxi mum of .
about 50.p¥rts by wgﬁk g %’5 5% £ 43;’ %é?ﬁ L r nponen

down.-to zero. ¢ fuper mlmodm&n_ﬂdttresml urctri:ag % blgﬁl ?Qﬁ le%her of eséﬁ' 3. paét S '
to 50 parts by \ﬁgg’mﬁ;‘n obec“re‘;’)éto % wejght\nef pauts blrhvelghtezfrthem ment. 10 -

. rts ywerg tpe
1 448,415 An advantageous. concentrtlo‘;laran e is f P%a qﬁhﬁg@@m rm-y
al so corrpr‘r se apmmlmm%n o thectotabitesia 2 bsﬁp(iﬂe ycr dy arVee from

di gl yci dyl "et her smﬁgg e%m g }:ﬂﬁl ci lg,ég‘t"ﬁwtdwas@tmn umemmpmms F or

» U

m xture of th t Wodifi gest Bitable *tliﬁt erigalish 2 5

lend) P rﬁgbr:ﬂg L gwtcont ai n'r ng

r emai-nder " gf-odm zur&ﬁmbo

mat eri.al’s 28f t heavings ﬂruetumi(ﬁwemta.of'l“he d| gI yei dyI et hers of “bi'sphenol 20 A

are . 5 described in terns

equi vaI ent wei ght and hydr. ox;?gs ont ent, B IR 3 . .
g HOOC-CH ~CH,, -c { A,,-CH=CHCH, -)-5cn -c:} 1oc-crrz-cn -coon .

CN " C oN

_ contammg 2 37 percent carboxyl groups, 18 to 19 percent bo d 1
_ }21;Xmg a number average molecular weight of 3200 ang a VlSCOSlt)l’l gf l?%rgo%ncl:trsﬂ:t
-27°C combined with about §0 weight percent of a drglycrdyl ether selected rom.

25 (l) blsphenol A, having a structural formula - : 25 B
I T R o L
. \ : [ - TR
- | HzC"CH'CHZ _O‘!'l’(l:f"_ "OCH2CH‘CHZ )

-0- . C'O OCHZCH crr . S

where n,is the number of repeated units in the resin cham and havmg an epoxrde

. Fgr%\;eﬂier;tf werght of 180 to| 195 and and (2) blsphenol F ‘having a structural -




Some typical suitable diglycidyl ethers of bisphenol A resins are those
havi ng 10 an epoxi de equival ent weight of 170 to about 4000. Sone
typi cal exanples of these epoxy egi stered Trade Mar k)

33T which 1s a trademark product of Dow Chem cl. Conpany and which is an
- epoxy.resin having an epoxi de equival ent weight of 182 to 190 and a
viscosity of 10,000 to 16,000 cps; (2) Epon 836 (Registered Trade Mark)
which is a trademark product of Shell Chenical Conpany and which is an
epoxy .resin having an epoxide equAX Jlgnt 15 - wei ght of 280 to 359, a so:
teni nggpoi nt’ of 40 to 45[err] C amd4ss hy.dr o —eont—ent—of—15"0721; (3)
Epon TRegrstered. 'pade k)-1001 whi, ch |s ‘a trad&h\ark roduct of Chem cal
\

150 10 550, & sthb ?ra:ﬁﬁaémoebﬂﬁ@ oo 50" ot o

- 450 to 550, a s
~of 0.28;. (4) Aral dite .6097: (Regi stered: Tade Mark) ‘whijgh is a trademark

- product of G ba- Cei gy Cor oration and which-i's an epoxy resin having an
epoxi de 20 equi val ent. wei-ght of .2,000 to" 2,500 and a

- softening point "of 125 tq 135[err]C (5) Epon. 1009 ( Regi stered Trade Mar k)
.'V\Zn'i_'_cm.i/s a trademark product | of SheII Cheni cal Conpany and whi chis a
hepoxXy resin haV|ng epoxi d qU|vaIe wei ght of 25 2,5000 to 4, 000
‘and -a softening._ @ @Hs_o .n(g e, “4§H -0 155[err]C 25 g -
'Sone. typi cal  suitab oxy* r s rf'corp at’i’ ng tetrabronobi sphenol A
25 (3,3 . ,5, 5':tetrabrono-44 ° |sopropyl i. denedi phenol) to i art fire
retar dancy Wierd B tRelfitbet oﬂ'rppmeﬂanmm therresinighging agdyayins at tROx -

tet rabrormbumprbbnlowelsht ruc [of bis heﬁdSlGF gpoxy resins
cont ai ni ng bot esligl hﬂ% g% é’erc mﬁé’%ﬂé‘%&ﬁfm van joma 3 5
structdral gg 1.e%Othght e@d’eh (1 9°@'|3>f\3ﬂ6“®tq"t¢ 1e eﬁ'i? er of:

r'epeat ed "Unfdagtionnp: &Etroesﬂaat ac Y ified; apox {.}iﬁ{ Qrﬁ xflﬁ“rl {ahydrogen '_
dependi ng- upa@mqnh ;a ﬁf cpo diReudduct bEion. 3 Sone
typi c o Sul PEE%; he‘?‘io Sﬂé Abﬂwﬁhrobﬁmbds%@ lof ther esi A8 are (1)
35: DE 542 yl ﬁhﬁlhﬁdd radmtnle/butadlene copolymer which is believed to havg, . chis a

t radenar k  ofhe, folldvdng mewr%al Corrpany and which is an epoxy resin having an
epoxi de equi val ent - - equi val ent |ght of .325 to
375, a softeni apm nt of 45 toK‘SS[err] andPh br @ ne. cowfsent of - 44 8% . by

wei ght . and- (2 7 516 Regilst grey d&_‘ rM is.a . o
: t @ H@\ %& lﬁ'gpoduct of CeI anese

1, 448, 415 .

‘Cor por at j- on and whi ch- | s an oxk r es havi ng-an epoxi-defrqui val ent wei ght
'of- 350 to 450 and-a brom ne content of 50% by wei ght- Typi cal. exanpl es of
sui tabl e epoxy resins containing both bi sphenol A ard tetra-  bronobi sphenol
A are (1) Epon 1045 (Regl stered Tra%ﬁ Mar k) whi ChOI-lS a '

CHZCH cucuz} - CH, - -Ch ‘oc CH,CH,-C- ocuzcn CH,-O-
.CN CN

O . oonch

B ither H or CH,, ' |
15 wher{-v;lellls tile gfglycldyl ether of blsphenol Ais employed -as the reactant, the 15

I : ired reaction blend or mixture has an epoxide equivalent welght of
o g%%u{?%tsge; viscosity. of Y—Z (Gardner-Holdt, 807, N.V. in methyl Cellllosoglg
: (Registered Trade Mark) (methoxy ethanol)), and an acid value of less than
" (number of milligrams’ of KOH neutralized per one gram. of the reaction tretsl;n %0
A blend). When the diglycidy! ether of bisphenol F is employed as th? reactan L et:‘ '
' resultant desired reaction blend or mixture has an epoxide equivalent wellg lo
285 to 305, a viscosity of X—Y (Gardner- -Holdt, 802, N.V. in methyl celfols(oo\ﬁ
(Reglstered Trade Mark)), dand an acid value of Leiss til';an 0.2 (milligrams o
one gram of the reaction resin blen _
25 neun’?lhlezegogggntrau%n of the above-described elastomencally modified. epogy 25
‘resin blend rangés from a maximum of about 50.parts by weight per 100 parts by .
weight of the resin component down to zero. A preferred concentration r?nlgle
however ranges from 5 parts to 50 parts by weight per 100 parts by weight of the.

resin component



5 trademar k product of Shell Chemi cal Conpany and which is an epoxy
resin having .5 an epoxi de equival ent wei ght of 450 to 500 and a brom ne
content of 19% by weirght—anrd—{(2)}+Araldite 8011 (Registered Trade Mark)
which is a trademark product of Ciba-Ceigy Oorporatlon and whi ch 175 an
epoxy resin having an epoxide equival ent weight of 455 to 500 and a bromnine
content of 19-23% by weight. The di gI yci-dyl ethers of bi sphenol F are

described in terms of their epoxide " 10 equival ent weight. Sone typical *
sui tabl'e digfci.dyl ethers of bi <>phenollﬁgag3| ns are-those having an S
epoxi de equi-val-ent" et 9l & %bb TO n.c .\,s',n_mrmnnent ls then 10'__ _
conbined with a cutﬂelrrkgle&e&mtg'gp@ e eYeRghs ° dmnfabhleabmcr@mc@l _ .'
(reaction nixtur SPhQNObElDt NQixeGe bk ihe oonéa"? ng‘ldyl eth N -
suitabl e acisd an nas g elaiesugoabheea@mjn;sadﬂt ““ e 9&'@1‘ @fa the acid =
15 anhydr| de -and gk mr§§3h53v£° "fm'EhFLmS)'Okfyl tehﬁrs ‘;fe and5a

SRS B Softpming paint, femmgaqmgalenTwpig@tal
digl V&ﬁég s)p ei c an dri de adduct -
h tg ﬁﬂﬂ' 86 bi H&OFR rj‘,: &Qi_rgp]ﬁ

; b

sui tabl e.car boxyland:hmroxjvl _
sui tabl e anhydri des Semetyohhlcnm:w
of net hyI cyidl ope .

vi scosity 20 pﬁfduat 50 é. ¢ ® sé‘?fF*] adhaMarh)g3 N Hfiohls ke mf.tﬁrrrul bt
20 phthal i ¢ anhy gpaixills cquivdlen oeightor F6510 35 omnquﬁuhrme.g agal eic.
anhydri de,” and n%ggfu (‘i%eree@f T'_a'ﬁb_kMank;--micﬁa, ﬁﬂ dgo i@y be

enpl oyed arlé desGeigh 2%’?“’@ Spoxs % ﬂgg 25"

Whieh is 5Bpepoky resiathagt _

The total .. concemr e(B) E;nmquhe,e &EM ‘%f? Camklydg; Kl@uﬁtbmg)fagenls 25
ranges froma m S lc 6Cq:mrah : _a:--..‘mﬁag 80 ha mdghtofper 100 .
parts by wei ght ﬁg‘u‘v gh of dHht I8 softéingd sm % I ar ratio .
of 0.6 to @09 yll&b taﬂ*@ ‘g 1N -lze,éﬁ?&’éte_j d‘paietMék)ﬂmcﬁ kpolymer o
Typi cal suit-abl e amems-oﬂ_ 00D §if od‘;:;i}?ggﬁ g‘ dac oxy _ g_a qmﬁde am nz, 30 @
hexanet hyl enedi i??%r Cgisteresr Frpd _'._'_"tlemseam 8 Gradditirly Prodid; -  rido) dEpomi ne B
havi ng .30 stru pqiTya %; ég ,_Ré_yr sm\magm aﬁ'e".'ﬁcidi_ Ol .-t._ : t’l'cﬁ

pol yoxypr oﬁ/l enet’ T-iSanik gp Vshiﬁﬁ;]' o '1?5 f g0 *55?.'."- kFa of =~ 127 )

isphenok A+ y -|252— .

1,448, 415 G355 etrabromocd f pebe hdenggx h B teteafmony
5.3.) The pol yarf}l,'.ﬁg ftgﬂ}pfm aé@é‘?ﬁ gk p{i lcéh%%/%:{ég 16 he F((,g"é"qw ol ar.
con- centrations of. ~am ne ﬁydro en and epoxi de It has been ouﬁc?that a

m xture of: the 5 “pel yam ne ang a sutﬁabl e acid. anhydrlde such as - -
glutaric anhydri de el.&iCc -5 anhysd i-t8aconic. aab dride can al so be

enpl oyed where the a Hg- W w}é‘ﬁ i n-an amount
10 partszb9 fht "of the resin

rangi ng up to about- /10" parts N
conponent-. Typ| cal sw t abl e car bl 3 |ch may be cor(dgl ned wi'th the

aci d _..30-

- and epoxy resins ' -
structural formulgon:tammg oth blsphenol A and tetrabromobxsphenol A havmg a 30

S cus X
iy -CH-CH, .0-’ . o- cnZ o]

35 Some i . .' 01 h 11 _anl__lfacture'fE.Of:the '.e-poxy"l"e'sin,-' o /
: R~ egi ade. nol A resins are .. 3 -

nin vmg af epoxxde equivalent .
ng pomt of 45 to 55°C :
/o :by weight and (2) Ei l-Rez 5163 (Reg1stered Tsaﬁebllelrg:ﬂf ;%?:ﬁnltso: '

1o




10 anhydride curing agent are linoleic dinmer acid having a structural
formula of 10 [err] linoleic trinmer acid having a stoichionetry of [err],
an acid value of 145 to 185 and an -average—wolecularweight of about 810,
azel ai¢ acid having a structural formula of 15

0o .. - 0 [err] (9) - 15 [err] and a carboxyl
tern1nates acrylonitrile/ butadi ene random copol ymer sel ected fronlone
having-a structural formula of [err] [err]

(10) connalnlng 2. 37 percent carbonyﬁsgﬁoups 18 to 19 percent boyn
-acry1on|tr|ungﬁm_ : Hunucn avcnu e ~Fot-eetH—a bout

3200 -and”a ‘;ﬁwdﬁﬁt%gm tEREaE dxamhaamgang a structural

formul a of ypibﬂ .examples of suitable epoxy: resins contall.g?;mg(:‘,?lntt;g of 00/&&8 waighy

13 [err§- co E r@l% lcéptoncmui)tpx Slist e Thdde m '@ cent bound

acryl onitri- Ir[-ﬁ‘1 amndwich:samp tresihfhaﬁbg)ut 3400 and a
viscosity Ofwe ‘%len ﬁvel [ t ed ;{ggy qeteabpfdl%bkcentratlon
Chepor. 1onGa, Hs

pyesent in am@eﬂ m xt ure
range. g/p t §9Y ro mbcﬁ fitent fn&LQ;% y geht of the

r‘t5§ tQ)
resin compog 'éé ‘$ caibed;in tenswié thes epyxideei ghti0per 100
parts by vveltlgls}giarlmﬁngtgea im@(ﬁ&% 133} Ik °ﬁ€’§§’ﬂ”ﬁplﬁﬂﬂfd$@ém It is, of
course, to e eqsrstt ondnats tthc 1mt\ﬂ & Yirn3Chgdfl Rp&itht e CO”b' ned

W t-h..other ;z%?d"gﬁl Qnﬁ uging a, elnelseﬁe)sfelecedgmm an am ne.10
such as. benalyﬂ tuﬂB’:‘i mé oy ﬁd ')g.lys'}‘% the Con\/léntlonal
filler - 10 mb@wllahcsda I dm Elf&- 4 o‘?f&slﬁ‘%’l titani um
di-oxi de- and a |8trq d&@remm mdtnthermelcﬁ @,;fdde .may al so be
added. 20 th%édru mﬁgﬁ Iq%ﬁfg %‘i%it (%l; qqm meaequsqudrwxn uﬂ"éps.ihe m xture of
epoxy resin and curl ng a MRER B at ed to attain 15 = 20
~honogeni zation, conplete | |qu1.__at|on and. i r@tlate a partial cure, e.g.,
“typically at. 15 50-100C: for. 5 te 60 mnuté‘s is'to be not ed t hat,

when physi caIIy expedi enHy €5 X By  be- us( ‘Wi thout a .

- pre-cure heat treatnent: i\l reactlo m xture may be
di ssol ved i'n a suitable 'solvent: e g% "'0 .. .Referring to
“t,he 'Figure, - a suitable: substrate or bdse. 21 lg seI ected which may 20
corrprlse an IerLaI WhICh 1" conpati ble wi'th ‘t he "epoxy resi'n with which
it sy destﬁﬁga mamjh Fle.rglutw anhymddﬁﬁhlbia%lh}&dbe ‘cured. For
_.'-prl nt ed Ci rwtﬁbem si ‘fltci% ﬁ%‘?’ ichnmgy’ be emplolyecgad n'a‘t erial,

, ¥l ass orThcetoail comdfenﬁitma &nmtae’ diPhntfufae oinOgYTE" Ohs P! astic,

e | g s .a pOﬂVagg% Ky Ifg?ﬂg"mw 16 parts by we{ghite 6@ parts by weight per 100 parts by

ponent, An anhydridi
yields the optimum adhesive proj ertleg orf! t; :oc:?ed oxide molar “ratio of 0 6t0 09

Inf- 1l Ay

olymer:

_ s Typical suitable polyamines include dicyandi
30 hexaibica yandiamide metaphenylenedlamme, '
0 -structuralyf g;l;ﬂllgﬂ‘l)l;‘le, tnethylenetetraamme polyoxypropylenedlamlne having a 30
: cu, : cl-l3 , o (6)_.

NCH-CBz-[OCHzcn ]'ano ,
. -where n is about 2) and - l

e POI)'OX)’PTOP)'lenﬂrlam1ne ‘having & structural formula of . o



25 of the substrate 21 is the curable m xture conprising the resin
conponent,'the 25 curing agent conponent and any solvents, fillers or
addifives, The mxture pay be applied tog the-surface—22- by any conventi onal
means, e.g., spraying, dipping or spinning, whereby a coat or |ayer 23,
thereof forms. The |layer 23 may be of any desired thickness typically it
may range frontO 5 to 20 mls (1 3 X 10[err] to 51 x 1023 30 cm) .

t hi ck.

30 The coaqu substrate 21 is then heaLQQJynder condltlons of time and _
t enper at uFeT—e—g—typreatty ranyr o Fromr 5t o060 mrutes —at 140-1T70f err]C,
whereby-a fully cured epoxy" pol ymer. .r es Itsc y a fuII cure. one .neans™hat
the epoxy groups originally pres ntphaﬁ?i Enjc Umed during the curing
reaction and the degree 35 . . o pr%vrdes opti mum physi cal
properties for the desired applr_at 35~ For the desired time and -
tenperature rel ations aseri-bed t 'a)ove |nfrared 'spect.roscopy shows t hat

t he anhydri de and epoxy -groups-have|been. coneuned An-addi'tion,. the epoxy
pol ymer no | onger flows when su8 i tded tpo a Hedt and. pressure cycle. 4@45
It is, of .course, to be unde [t% @%CHI risHaand tenpegpt ure curing’
40 paraneters are |nterdependent and t vari‘agions -in the tenperature -
Wil reqU|re vari-ations in the tine mhereby opt num resul'ts will be’
attained. -In.this regard, the varioys curin paraneters and their
|nterdependency are.wel |l "known i
one another 'i's also wel | knomn o‘ c R ascertalned -
experlnentally r“ %GFE“ @5, sl 4B A

sui tabl e species is then deposrt d-on surfae& 24’ of the cured epoxy layer
of coat 23. A suitable specrfg ich can be deposrted ‘upon a-cured epoxy

surface may be MY chiliagdl r%ﬁfajlﬂ:&nﬁ"ﬂdl o g Tt and
CONPri Ses i N PalcbntfiBNed am@0 Al drokbH @ e Wb o rttesomfeacquers
i nks and adhesi \peb/amﬁe and a aujlabler i'_do anhy b@srsghsmcutnhwmieoinalewor anPc

sal ts, aqueous Gﬁhﬂq temq;.‘}éfg% ¢ anhydgidecp ﬁﬁ%?‘?ﬁ" ‘{ﬁ’iﬂ\jﬁpg}%ﬁg Q‘gdesol utions
and t he- met al d% &q,nﬁﬁ% ﬁgf.' e 'sul; ec may be -

deposi ted. or appl i &‘dpxtab shitﬂ:lecwr' hﬁ%,a whick aeg nad%vnet the deidd - nea1 s
known in tHb ar eehydste evring agens srenknolsic niehgcld wrrw gvgturah formylaiaf coat
vapour depositing, . electrolegﬁ jeposrttpg wnth or. mnthout electro 55
depositing or sputtering. _
55 Unlj ke- prlor epoxy foquQ E ohs' and de s of netalllzatlen- thereof
the virgin epoxy disclose (e, ,cured epoxy whi ch includes
aged materi al and/ or reconsKFH ed fr Cr-ap. naterlal) does not have to .
be pretreated (etched, solv asted) - to.be rendered hydr ophi lic
to achi eve adherent’ - 14" . - 1,448, 415
14 el ectrol ess netalllzatlon (as wel e%?cnﬁ§#t(étgﬁt}bdepﬁﬁlted

metal lization) to'a surface thereof. 3 surprising and unexpected
property of the epoxy dlsclosed herein and t he nethod e |l oyed in its

metell | Zat I on Tagéﬂ an average éigfg&ﬂlar welg%?qgg %@Cd‘lg’ze alé ac1 y;§s rﬁﬁ%é 24 | S
u . o

t hen thernally la of

- 15 : o 0 S o
R _ L I S : 9 135
| (HOC—(CH,),—C—OH), e

and a carboxyl terminated acrylonitrile/butadiene random copolymer selected:
from one having a structural formula of

. ' : ' 3 e _
HOOC-CH2-0H2-C {Cﬂe-CkCH032+SCH2-?:} IOE-CHzf-CHQ-COQH

: contammg 2 37 percent carboxyl groups, 18 to 19 gercent bound acrylomtnle, : '
20 having a number average molecular weight of about 3200 and a viscosity of 110,000 20 .
cps at 27°C; and one having a structural formula of :

tHe art, Ry t heir ‘interaction betmeen'ﬂ'



5 or post baked for a period of time sufficient to ensure adequate
adhesion of the 5 selected species to the cured epoxy surface, e.g., an
adequat e adhesi on typi cal | ybeing—+epresentedby—anmetal deposit

(el ectroless and el ectro) evidencing a peel strength of at least 5

| bs/linear in. (0,9 Kg/linear cm) at 25[err]C. The thermal aging
typically may be as low as a tenperature of . 120[err]C for 10 minutes or as
"~ high . as Were the sel ected pecies is an electrol essly dep05|ted metald a
st andayy .el ectrol ess - techm que ”P%slﬂ?s errpl oyed I t. | \.N'Inl 1 hgte aPpr egl ﬁgte
-'LQZ; E?gfreated and’ tb surface i's. nDre receptlvec 0 el ectroless plating

sensitizing, platin olutjons.? A typical el ectless

" techni que gcJorrtr”;éri’lt }é&dd; SFQ‘EF'F'F "?"5@"2% Q&?MQJC'CH CH,COOH 15 epoxy
surface 24 with watercno any ot her Supk Iec(;dne ng- agent Proper rinsing
Ji's'necessary .in order to: rem)ve essentially unwant ed partf{ld) es and.prevent

nsi t i ng, and an eI etrol ess. plating solution to
\?\ﬁpc?ﬂ E:t'l on 0f 3 °° t4°‘ﬁ’ Wt’el r@m{gfeu@edrylfu%gn am nation, 20
Cheh Wt '*sbm. b&m mw:ﬁ n‘@ﬁw J Ry
sarboRic bei sagnlm € ngesa a ou
3 Zlfj'fgr rﬂllm A 3;1‘{‘5%3 ng l@dwﬂbabmmmw zpenls Sensitization
‘consj sts- oiﬁggﬁﬁ PR be %z%; rﬁj&“ fm’é’e cﬂ?&f"f’&&’!?’dﬂﬁe a sensitizing
-speci es e cgmbm&h{vﬂli bhet & cu té 5 dcBelth Vs HRNEHOr ,an%?(:e”t ionally, the

cl ean Wy susidhcas dynezmr amine. di i hmltq mmdarssabanﬂaedwsrﬁmaaltﬁnzﬂ ng 6l ution,

: °r d siligom dioxide, ride aastiflame such as HCl ,
' gt %a’no?que ammr}: n@a&nc%%g%%ﬂy iR Tayaﬂm?gﬂq%ﬁé““aﬁ isto e

' d.t ha'he mefesvénmxy irgsimandscating hgeAt may)theh e heftedlict de@ms and procedure
g? dga s ?? | ?’C‘quo i gvlﬁcnthnwed amatam rijgl pere ey, tnacaay abbor atléd
~herein. . Sug saemy

.4 ggw PRI RS i 20,
‘Net af | i c Oabdmatgelp,f thE’lré‘t&tlbrCﬁuxt nllayamaﬁa eEin Publ.i cati ons,
-1968.,, 30 A‘F"L“ﬁ&e sen t he. en5|t|zed epoxy surface 2 |s ri nsed, then
’ 20: f rr (bg, 3’ %‘5 _

bsirate lgel W i 20zed
~activated. oJf alf‘g ) erpAee Hdhieleeteds hi ‘tﬂggfom zed
surface -24d né’dﬂai’oe oé:t hiredinlis Aedti u ﬂ&)’éﬂm d Gircuit I hat
 wat er: af't msfmimetthzs rat¢ 21 mayie afmg:ﬂ@tatdmneg ‘blagloPmesl, ar srassi bi lity tha
excess Eahf sg’@s ]gtlgf oly ﬁ&b éﬂsttmgps @: er. égnlcﬂmt?msunfhc%ag 35 2
activati ngct&ﬂ@ corﬁpcﬁent ? ?néxn:lr $ %}%Fg ikacy ?ur f a24 IS
‘dest i-ned - tapphied tq’sﬁleenmm Jbyiafly Bévest ar.eﬁ s, le ace

Acti vati onsﬂ“é’ll A“%ﬁ*esfﬁ Pdlam@thbem&rmfnu ?a%m 2 y be 6Fdny, €.9., Pd,

over he sﬂﬁf Aot bR Y-y b0, mils ki @l%mloduant ities to

uccessful Iy CHieabm Sublraté 121Gis NRSC hed QRES doRGriom” taﬁﬁeégld:z 'ng?f"d“ced
a

-into an eI cha ahmwfronil'mmmitﬂntdshﬂa o ot al
exposedto h‘gﬁ 1 con%eg rwgs@gemmgysoqp; a no 3 trrﬁ a
i on, 35 @g o 15@ odf des d| ze 5 an e

'nobI e net aForl the, dmr ;mE narre pel‘aﬁlrd’ mfr whi ch in

o wmms 284/: ba'dme:onkumesuhed act | vating
?nl;{ gl ! Sedg%%??s E,c ag‘i”"%é”‘ém&fat‘g?‘gg floys Phwmasubmistedstara heat apfiat i ng.  he

vari ds acti Vats, o0 cmaltowasluﬂadtobmna&&@é mnb%atteﬁnpé?atﬂg 2 qurin congations and
pr ocedur Ri‘fa%‘tf B 9 tigtend E ,EI dthktrmmmqnnmtmaeapéraa iWir auu' ot be - 45.
£

o i 1® regerdftheind, in part, in
ol abor at Bl e em‘ggk “§ ?g@%gg‘?t (he aet vat g
Vet al i o Gaaiaig iniradton Tetman oft Mok 24 Msol WIFins a Iy
a; Srl .surfac I S rinsed wt
st eD ’ >the ag_@gx} s‘mabqueefsn{? en deposxteg on asurface 24 of the cured epoxy layerof
codt 23. A suitable spec1es which can be deposited upon a.cured ‘epoxy surface : -
may be any of a multitude of materlals well known in the art and comprises in part
- conventional aqueous or organic based pamts, lacquers; inks and adhesives, -
.® 50 aqueous or non-aqueous solutions of inorganic salts, aqueous Or non-aqueous - 50
: electroless metal deposntlon solutioiis and the metal deposits resulting therefrom..
The suitable species may bé deposited or applied to the cured epoxy-surface 24 by
any standard means known in the art including dlppmg, brushmg, spray coating,
spin coating, vapour deposltmg, electroless deposmng with .or- without electro- -
55 : deposmng or sputtering.
Unlike prior epoxy formulatxons and methods of metalllzatlon thereof the
virgin ‘epoxy disclosed herein (i.c., the cured epoxy which includes aged- material
-and/or reconstituted from scrap materlal), does not have to be pretreated (etched,
solvated or sand blasted) to be rendered hydrophilic to achieve adherent

55



dei oni zed water and then imersed in a standard el ectrol ess plating bath 50
containing a netal ion, e g., Cu[err], destined to be reduced by the

~catalytic nmetal 50 species, e.-g.—Pd The petalion—eg——Cu+ferrf—ts——

reduced by the catalytic netal, e€.g., Pd, and is electrolessly deposited

on the polyneric surface 24 to forma rretalllc e.g., Cu, layer or dep05|t .
26 (referring to the Figure) el ectrol ess baths, the electroless ‘o
pl ating conditions and procedurez are well known in-the art “and will not 55

be el aborateﬁ herein. .R ference S agallasma;je to I\/Etal I|c Ooatl ng of 14
Pl astics;

el etrol ess bat hs gl a??t %‘t ﬁﬂ?lé?%adh?rfnﬁ elecirad fallization) oy |
oo (5 5 posil?tad{'m e LR °°‘°§ SRR S o
one st ep " The el ect. I’Rhle@ﬂ&:tdihbﬁ:hesé}plﬁifddt&ded@bi yeslf m;stmrtmﬁmllyetgecs then:
t her mal 1 y. adged, % yost b&l‘e%fl?h Fmd@ fém!E f ieng t%?@gﬂ é@l‘wse@@l Of;ﬁe m ndt es.
wher eby ‘an_adher cp? i El ‘gfg él be
noted - 60 that thﬂ-e ue%}{% ljbleﬁgfél ? ﬂ: pee)p :

convent i onai el edypicall pﬂaatheraglqu tmpbratunheﬁlﬁb‘g,c fdr lomxtnnesldr aslplghhﬂ su%a R
situation, 1V is, k)R ,@?§éflfrut@9 cst.ood 14 ?mat add|(} nal R
thermal agi ng-or e@é}ﬁ%le i Bhnius ?CC]C lslg %?wﬂl%’ Iprecit te e ot curbiftl -

el ectropl ating t repaiyrmnﬁace 1s a vifgin surfaé‘e ﬁtl’tﬂitﬁf hﬁCh'__' BEGIC eﬂ‘reaﬁédeah'ﬂrt essl y oot
depositing: 7! met surfage is- mererre?qnitlt photelectrole tgpla@ss senm i S

_ solutions.- A typical-electroless techmque co thoraughly #ip '
1,448,415 - gp ézg;;;fac 4w1t@0w fer-or any other an ' °§ A ef er‘rs_ed
epoxy surface i'S fe@ order ¢mo s@dithal pﬁph 005, The

preferred met hod dontasiinatisn efpdeysitizy gaa B@ndﬂnenleé&i: st odnttoheo surface .-

gﬁof;'plr Iofrlo?er plr gc‘[fi%’fcu[é§ O}E‘Kéaﬁg@ b}ﬁ lsun Vﬁab becauség: g uﬁ'gofstgggggg% tO_

appropriate..radi at.i oftere ntslhgrth( a tedh sxyp@trfe& zahrsmmhadenﬁuited oSengilidatianly

possessed therebycoﬁttu’*tiF deﬁt’%tﬂé.@f /SUE é es oss'essed
R

T2ty sohiti iS :
ﬁic(,: .

t her eby. "Whe# thedl pASTeyo|
capabl-e of - prormtstuglgm ecnum asatSClaemaﬁcﬂ,l emidnol andc ) eth&h%t: BhdN
whereby ‘it,- the Pumﬂtesrto perdadersood dlatdhpemn@atms:hdwggsmnd B f or mi: ng

its function <unl§l;t%" d@ttgt osdures o asipa i ﬂég B B ed,

-

cured epoxys@urfaqaaz mug fPRR& CWillidhs € heitcéI Q‘tt@itleﬁfaﬁtependljw |
on 10 * - t-heAftey pmsitifin ttremslt i i"'exyseffq:ﬂeth‘ '_se@lmlensntﬁldtmltdsl ed..-The
phot oprom)ter- cdatbén%"&?flﬁb 'SZE!P T t g

5
o
1
&

a Cleani eiqniz B, & .etpyg’ﬁ%%: . cﬁb;g{guglﬂssource of L
ul traviol et .radi ghi@ikay tumtg At e ALl benRiidr DRAE surkabe Wil st teduBalof M€ T €gi ON
whi ch .i s capabl e mfivatie usp)acieg eag,p da‘e;ltauﬂudlteﬂhalseﬁsitm mmcrees |desﬂiaedmwé sadst, -

e.g., Pdd[err] ern@wh hFEP G 24. Activa Stocm eC| ous
metal salt, e.g: Tqua pﬁn? é%aﬁﬁ o er educed
to the pr eC' ous rmtna mtr(ﬂu&d, m Blal Bath.ST e&ﬁﬁt‘iz"e@ @ 2@9@ The
preci ous e I - deqapaspd exla lsoigncmm &umigethe eot mckpeccbesae 5ua hemé meml ol r ol e®s

met al pl ating. bat é?rfé r¢8.4 s pl ated
on the region for“ﬁ;* @Eh ﬁ@f,s,{;g h Pﬂiur ge:{ﬁ%ée cured . -

epoxy. surface 20 locahibdfuﬂ}tee platisg: Thev: m&aasﬁtaﬁ g emstaadltheulsﬁﬁhcmmw surface

24 th fherne edur of activasion gepswelbjene gm gt bey at 45 S
e e

-After the ‘activating| step, the"” actlvated epoxy surface 24 ‘is rinsed with
] delomzed ~water ‘and - then: immersed in a- standard “¢lectroless plating bath =
0 contammg a metal ion, eig,, Cu'?, destmed_ to be reduced. by the catalytic metal 50
. species; e.g., Pd.. The metal ion, e.g., Cu*?, is reduced by the catalytic metal, e £ o :
- Pdyandis electrolessly dg goslted on the polymeric surface 24 to form a metalllc, e
.- e.g.; Cu,-layer or deposit 26 (referring to the Figure). The-electroless baths; the B
: - electroless plating conditipnis and procedures are well known in the art and will not’
5_5 - be- elaborated herein.: Reference- is again made to Metallic Coating of Plastics, . 55 :
~ " previously referred to, for some typical examples of eletroless baths and plating : Te
parameters.: It is to be npted’ that in some cases, it is possible to combine the - o
~ sensitizing and. activating steps into one step. The’ electroless metal-deposited, -
_ cured:-epoxy composite'is{then:thermally aged, e.g., at 110° to.180°C for 10 ta 60 :
60 minutes whereby an-adhéfent electroless metal. deposxt isattained. Itisto be noted-. - 60
: that the electroless metal ‘deposit may: ‘be subjected to a’ conventlonal electro- - :
plating treatment whereby .it is built up. In such a situation, it is; of course,
understood that theré may be an additional thermal agmg or post bake or justone
. thermal aging, after the final electroplating treatment. _ -
65 A preferred method of electro]essly deposxtmg a'metal on the resultant cured 65
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adherent electroless netal deposit 26 is attained. It is to be noted that

the electrol ess netal deposit may be subjected to a conventi onal
el ectranlatl ng.troat. .

up. I'n such a situation, there 25 may be an additional thermal agi ng or
.just one thermal aging, after the electro- 25 plating treatnent. A
fsurtabl e phot opr onot-er soI ution may be either -a positive type or a negatlve
type "and i's disclosed in U S¢ Pat ent  Specification No. 3,562,005 A
sui t abl ¢ mask, 30 -ei t her p03|t ve of. negatlve depend| ng on v

t he pho nnrnrmf er is positive:or,

af or eshid UeSoxyBaﬂmﬁ;remﬁdthmtdnysmanmiosm 562,000° éﬁefrecbody haV| ng a
“radi ation op@ﬁ.&d valyes iad 'tOPfHﬂ;’tuSP'(“ Wtﬂ'é‘@ Srlé%ﬁe 5 urce is a
source of siff as,ﬁggy,;%ﬁ n‘é At k{% HHRne % Sypically
. about 51, 80ths1ﬁatéslbhaiﬂﬁﬂlen2r ﬂﬁ’-a@p 2" Eb or (b} ores chemlcal oxy S
resin-curi ngloagmloush Rosgessed( thengby. dthxvahe belaasecpbsiesses hehiscﬁtdredm ng -

menner. -One reggﬁ'gxl ‘E?{,f‘t% QPE{%BT(?,? %gv‘P chilianas g ‘Etal aﬂé"(ﬂ)“‘iﬂhrts by vvel ght
of t,,é".;re y alysD) 1 tg,ﬁ Shanes | ned epoxy
resi nr® he adlchdcipo sitface mhagstheri be ssed iwith he(ﬂe;cehdxbg sphl erid A
(‘epoxi de eqd}f}l?aé ﬁ:?}ﬁ%ﬁ notst emplpyed) andd tb&hdlﬂ@h fgtomomqtml ei ¢ dimer

g

ly exposed to a source o ultrav et radiation,
a'C' d havi ng y ks tfoﬁlgm i;east one region which is ci,ga of re
[err] .- pkérious metal from a precious metal salt, e.g., PdCl,. The ble is

'16 andl®n ers® $Sdbt® eiprecibwpetalealy GHCBBﬂietaby mrms mtdbsalted Wi t# 50
grans (25 pdf i conponent)

of a commer %él‘ilp tleﬁhm@,coﬁo’}w&% 1on1stﬂ%&exgﬁsegggps§tltal%ﬁge%1&3’ nodi fi ed

cing a

epoxy r eSI n rbgusnﬁirlﬁmg an am it mstahde serld m peur eﬂoxpiurﬁcem xt ur e
Con‘pr| ng @ ) poxysu yent

acryl oni t.rilgaf c@rﬁéss y,ﬂmlgﬁ é)gtg’g ﬁlm gxg‘e’t“ﬁgl 5 for mula of
[err] cont auemcnges'& i€ S bélﬁib Ro0ey ogédmﬂﬁmn Blettdo &eaen ‘bound

acryl opj tri Ir@ent Whﬁa'w e ctm]wbmetahdmoa ie bnilt| upcInl sach aeit h@n,cﬂiereZOO and a
viscosfly -of® t‘l’g %alé'ie"ﬁl[aé’lnﬂfbl“étr}‘d‘e(t%rmﬁba%t b thetlesr of %

di gl'yci dyl é’t iehlipaRberoa Ay indd 8 S &%b%%ﬁ Lent weight of
180 to - 195 tythmd d(atc @l ih ALS. tEmmt SpeaﬁemliomNo 513[2;905’ uftable mask{ nut es to

yteld gor ea@!th??'rﬁ’ofﬁ“@d’u SaBYe’ @ grg@o iapesitivear: ht of
S35 (o 355, AL BIBEToRE T e p@;ggn & gram
of reaction swr&disa soﬂ'B eshuﬁ%@ﬁe lat nd ty N.V.. 15

in nethyl cebbwddQd. I(ORégutsl,%)ﬂeﬁd Tr. ade Mar k) (mat hoxy et hanol)

15 To the resin conponént.was’ added 40 F?r ans of chl orendic anhydr| de (20

O e B r%i‘e%?rf@%ﬁ‘ ”%%’fm oS DA 8

wei.ght .of t hesnr esmwnc othenm Jture) ©: aapm f @poAY-resii,i the agent
mi xt ur e. - Therd 1%%[9{ g; élglymdyl ether of b1sp enol (epoxlde equivalent
_ . wel one. mole of lmolelc dlmer acld havmg the structural
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*20 was then heated to liquification at 60[err]C f '
_ ( or 30 m nutes.
20 Referring to the Figure, a comercially obtained epoxy-glass |anmnate

was enployed as a substrate 21, The liqguified epoxy Festf—euri ng agent

m xture was applied to a surfaCe 22 thereof usi ng a conventional neans
to forman epoxy (partially cured) |ayer 23 thereon (0.5 to0 2 mls thick)
The coated substrate 21 was 25 t hen -heated at 150 € for 30 m nutes tooh
obtain a, fully cured epoxy layer or coat 23. -25 as evi denced . by infrared-

spectroscopé/ whi ch reveal ed a (di sapne,agmce of - anhydr| de and epOXI de

f unct'i onal—groups—Fhe—i-t-Hyr—etret—epoxy-coatet auum T ale 2T pox o

coat ed) ‘was theﬁdseamxtdezeujvdbgn weightr of j68ft0; 790 W v s

oxi de.-tin sensil iz‘ét te;e - X0 C§H§ﬁ'3§n r, sirfl wei gh'?us A

gg\rlgtegé ISPBCI [e b%@ 3&'@ GABELoF & Mikture ;rEfnggmmmxmpacmo%[err

ac a. ninpred eeylb itrije/enastienedadom cpolimen haviig 25FUstifAler si on.
erein for O sfemmlﬂjsf water ripsed.for two minutes and then i nmersed in a’

commer ci al |- obt ai ned el ect F&_esk -copper plati ba:H tod

! all-o eposi t :

el ectroless copper layer 26 At he ep oxgel ayer 43. ! eccp S: esgncopﬁé(
_';é?ﬂaa et ?’é% ating to .. - -

| ayer 26 35 : m-’cwﬁgﬂbj OH = GHRGHC B, 15§
glrat ?Iclneacl)ngrmm ';]hl ck coppi -'-__I ayer 26 angyhergby forma |amnar i
The el ot opl a1l éﬁﬁ ) b3 P fro _s,ﬁ'@apﬁ Eé%;‘&?{ﬁ“ e,;;t;gyg{ 23,

120[err]C100r 1 AE (DB whighe . alighy qf-é)ppphqypl ﬁ‘b :

met al * vias underggmk:mem?vmng%lh 6-1829’ 195. Tl‘f bt?hg ?ﬁﬁ %té pches}?per |
o . d T

m nute empl oyi.n %/ Eﬁ%‘%f{f g o Ol b nﬁﬁw;mﬁhgmn eel

strenght was 14¥§/mt Sction pFid t?dndZS{s&fs ﬁY-#Z(@@dr@rﬂw@tﬁli/eN treng;h

val ue was'13. 1 | 1 Rejgigtered i€ '
Byl aelldsoled (Regigrere [5!"1'# °'lca speel .

e g. s

: e@ﬁcpm oﬁismts helghed csmponent of :

strengt-h-of 5 Ibs/TMhe (i?ﬁ@ao'
l\g taiarsThewub%‘P%’“Hﬁ

The procedure o y
45 the m xture g nb:&)é
2-
dAdiflamtddiéGhasof tWwo
B&-mgadgerﬁpﬂnurtawaqw val ent

we: ght/ 10®0par t wabih ew!;c blg “.i‘f:
mol es of / t-he di. gl g?}“ & b Bt
wei ght” of 180 tg 1e t@g umegm.mfusng oavqntxdn'
(b) 30 gras (3Goumii g sue) g 2hpgreen Ror s -
comonert s Sy UL R %t;adﬁammd
but adi ene/ acryl-oni {The- hﬁlyrcaredmpp pevale mbstratnd!lderb POXE ccaé oxyI erm nat ed

di gl yci dyl et helseroih ml‘:ﬁgﬁﬁgﬁgﬁ‘ éanjﬁ%%v%?ﬁ?& oxld &B :,tﬁérght 0f3°180

at&ctode ‘61““ le’l);
o@tsz3n 25

to 195 (of
tivated h) et o EBdC )
parts by wei.g t ﬁrd’neﬁexﬁmcﬁ?cmars:noh 8, water SEsﬂdffo 8 9'(1<WE| gmj/ llOO
et her of. bi spherimhnemdm@m : tgm 1 % 0s1 y y
wei ghtf 4 0 t o crety l&ﬁ Emir' eﬁﬂ;UI val ent
structral . r rmll?; é‘sélil Eébyd ) E.Ilahﬁidaraa‘idcd GOP@;‘sgl haddng a
23. The electroplated deposxted substrate wastrH f ormul a

(4), above deposnted on an epoxy layer
' : heated or baked at.120°C for 10 minutes.
: . A peel strenFth measurement of the deposited metal was undertaken at a 90° :
‘40 . peel at a rate-of two inches per. minute employing a conventional peel testing 40
. . apparatus. The peel strength-was 14.3 Ibs./linear inch at 25°C. At 90°C the peel .
strength -value was 1.1 lb./linear inch. For: printed circuit. manufacture a peel

- strength of 5 Ibs.finear- mc -at 25°C is adequate

S e _ ' - EXAMPLE IL g
45 The procedure of Example I was repeated except that the resin component of . 45
" the-mixture comprised the following: )
(a) 30 grams (30 parts b weight/100 parts by weight of the resin. component)
. of the adduct of two moles of the diglycidyl ether of bisphenol A having.an epoxide
: " equivalent weight of 180 to 195 and .one mole of linoleic dimer acid (of Example I);
50 - (b).30 grams (30 parts b weight/100 parts by weight of the resin component) 50
of .the reaction: product or .¢lastomerically modified epoxy resin blend resulting
from combining 40% by weight carbox | terminated butadiene/acrylonitrile
random copolymer and 60% by weight of the diglycidyl ether-of bisphenol A
: having an epoxide equivalent wel%x ht of 180 to 195 {of Example I); and : :
55 (e) 40 grams (40 parts by weight/100 parts by weight of the resin component) 55.
" - of ¢ o.brommated diglycidyl ether of bispheriol A, commercially obtained, having an -
epoxide equivalent weight df 450 to 500 and containing 18—20%, by weight of
bromine and having a structural formula previously described and designated as
structural formula (4), above,
I




17 1, 448, 415 17 [err]
[err] where = nunber of repeated units and x = Hor Br. The resin conponent
: C 0-grans (30 parts by
merght/lOO parts by wei ght of t he resrn 5 conponent) of chlorendic
anhydri de .and 16 granms (16 parts by wei gh/ 100 parts by 5 weight of the
.resin conponent). of an auxi | i ary anhydride conprising the adduct of
nethylcyclopentadrene and mal eic anhydri de -having a structural fornula
-desi gnafed as structur aI fornula Q@)Mlg.bove 10 ~ The. con‘p,l ned
conporents—a e+ A—and RGeS RHE—Y & 0 B—appl yi ng
the mXxture to (t)he substrat,@ 21, (?gar n txhe epox;q‘resr curr ng agent coated
substrate was ated at {120] ot C 3 m.nutes o atfain a-fully cured
- epoxy as evi_de{ﬁe Hof Hary O m@hﬁ\e\p—@m@g_ ed the di sappearance
- of the anhydride and epoxid & X4 oups - A post - bake of
- 170[err] C for 30 m nhutesLof” he ne'hl-de-osrted substr ﬂe 21 was 15
- undert aken. Peel- strengths; of 2.6 to-3.7. I'bs./linear inch at O[err] C o
10 | kS.,/inear. inch at- 25[err]C.and ‘5:1:0-7 Ibs./linear inch-at 90[err]C were
~ obtaiTred EXAVPLE 111. ' . The -'procedure-of Exanple | was repeated
except that the resin nc ture 20 conprised: (a) 40 granms (40 parts. by

wei ght./ 100 parts by=yei ?ﬁ t he re5|0£§onponent) of the adduct of two
nmol és of the ‘(ﬂgw ‘-cﬁ @HZS-FGHE‘-J’m-lz A having an epoxide - -
25equi val ent. mergh 680 4 195 ""and one. - nol€ of linoleic dinmer acid
"~ (of Exanple 25 1); ' ' S ' :

25 of (b) 30 grans YA (] rts by nerght of the resin
- conponent ) 4 %fas'f%ﬁ%&am Heg "mt’éb ﬁé’hﬁ%ﬁxy Jueaag o Bltesigoaemr | Sing the

‘reaction praﬁhpef‘smg e;sugr‘amﬂ 30F parmd b;hoverghetnm pants oy teofr hHe fesin 30 ni nutes
~of (1) 20 vve¢ of ¢h Pfe lc? %r Gfa!l?e(rl ﬁ%tbéél’elg sb¥i | e/ bt adi ene
" copol yirer . o nt" ndkﬁg ﬁ'%%ﬁ mﬁﬁe di gl yci dy
- et her . corrprdes; eﬂamlf a\(s)rrgboa epoxi ' equr val ent wei ght

- of 152 te 167 (the reaction product .of el astorrerlcally nodi fi ed epoxy resin
bl'end havi ng an -epoxi-de equi:vglent wei ght (0fp285.to 305,  an acid val ue of
less than 0.2 mlligrans o REr. one grarth of the resultant reacti-on-

bi end and a viscosity of_‘XC _gt—C8QoA N Y. in methyl -

cel | osolve)); and 35 (3 rts by wei ght/lOO part sby
wei ght of the resin conponént) . ; ||om nat ed: di gl yci dyl-et her "of.

bi s’p’henol  A(of Exarrple ['1). The resi’ : mxturg was combined with a mxture

conpri,si ng rams (20 parts: by -weight/ 100 parts by vverght of t he
1q

resin COWDOJ},%P\)D" i e AL L ﬂ%‘éﬁ?@ﬁ B figsmffﬁﬁﬁté’ Fogent

coated substrate was heated at 120°C for 30 minutes to attam a fully cured epoxy
. asevidenced by an infrared spectrum wlhiich revealed the disappearance of the
- anhydride and epoxide functional groups. ' :
15~ "A post-bake of 170°C. for 30 minutes of the metal-deposnted substrate 21 was 15
undertaken. ' o
Peel strengths of 2.6 to 3.7 lbs./lmear inch at 0°C d%to 10 Ibs. /lmear mch at
25°C and Sto7 lbs /lmear inch at.90°C were obtame

; EXAMPLE II1. ' _
20 The procedure of Example I was repeated except that the resin mrxture 20
- comprlsed
- (a) 40 grams (40 parts by weight/100 parts by weight of the resin. component)
of the adduct of two moles of the diglycidy! ether of bisphenol A having an epoxide
" f)qulvalent weight of 180 to'195and on¢ mole of linoleic dlmer acid (of Example '
25
. . - (b) 30 grams (30 parts by weight/ 100 parts by weight of the resin component)
of an elastomerically modified epoxy résin blend comprising the reaction product
- resulting from the reaction at 300°F for 30 minutes of (1) 40 weight percent of the
_ carboxyl terminated acrylonitrile/butadiene- copolymer of Example 1 and (2) 60 '
« . 30 - weight percent of the diglycidyl ether comprising bisphenol F having an epoxide 30
- . equivalent weight of 152to 167 (the reaction product of elastomerically modified: -
_epoxy resin blend having an epoxide equivalent weight of 285 to.305, an acid value
of less than 0.2 milligrams of KOH per one gram of the resultant reaction blend
and a viscosity of X—Y (Gardner-Holdt, 807 N.V. in methyl cellosolve)); and '
35 . (c) 30 grams (30 parts by weight/100 parts by weight of. the resin component) ' 35
: of the brominated diglycidyl.ether of. bispherol A (of Example II) :
‘The resin mixfure was combined with a- mixture comprising: -
(a) 20 grams (20 parts by weight/100 parts by welght of the resin component)
of chlorendic anhydrlde curing agent;




18 1,448,415 (b) 10 grans (10 parts by
wei ght/ 100 parts by weight of the resin conponent) of the adduct of
met hyl ycl opent-adi-ene—and—maleic—anhydride (of Exanple 11), above, curing

agent; (c) 10 grams (10 parts . by V\er ght/lOO parts by weight of the

resin component) 5 . of citraconic anhydride curing agent; (d) 1 gram of
benzy!l di met hyl.ani ne curing agent jaccel erator; and (e) 2 grans of anti mony
trioxi de. The.conbined conponents were then dlrectly applied- to the
substrate. 23gand fuIIy cured at 1 50[er1rJ4§:4f50r one hour ~The peel strength
obt ai ned (arrer_rihe ost ake—10 - ~+he m:t & 821

(lam nate). was 8] ? ng g tEthé\tesﬂ'hrﬁnmﬂh pduxs’ of
Exanmpl e | was. repdase idﬁgg}ﬁﬁ l% i’?ﬁ’[’%@d}"ég |aﬁd Feleic anbydridy @cﬁxgmalnﬂl)( 28.8
partsby wei ght/ 100 rﬂarmsrams (wasae._by@&gﬁtheowﬁlbsawegﬂmmkméén onentff the
di gl ycidyl &ster bfcitraronic anh quringegestt; conmrer.ci-ally obtal ned. - and havisng
15 the structural fg‘érﬁg’%s % m&lﬁ%%‘c?‘ﬁﬂﬂé&e&hﬂccd'eﬂ‘gnmded as :
structural fornul a: (I co ﬁeﬂ&omb&ntswfg%thln@&@u% &ﬂé'tﬂ%tf‘s ghent wei ght = .
of 400 to %0 ZGmlycuredfatlf(qulfGZb ghms'nil el Str@igtiSo u&% %33 ‘ts by\
wei ght of -the re§|f °c‘8?fplcﬂ?8?ﬂtfds=s“a2€)2b amln%te)rwdtlbaﬂmwmucat 2i°3D0 F, 30 .

m nutes) of 40% by wei ght of the carq%w nat edbut adi ene/ acry

@

onitrile copol yner dhel Ed2dury ok ghyle wat;f; gl e gyﬂ sphenol
' : i ght. of 1806%0‘3.-?% at%ehﬁgquxfuxttat; fnd 25
(c) 40 . grarms i

enb ol °3§:%§: erefmt onem)ln
conmponent). - ri@laGoréliits qhgf;,i B %’t‘] "t"‘ﬁﬁf Exal|5rple -
I1). The resin m(%tv;hoee o@nponent vias corrbl ned wt ure corrprl si ng o
(a) 25 grams. (24 parts by .weighti 0 parts by wei ght. of the_resrn

conponent) of chl.orendi anhydri' &/:euri ng .30 - . (b) 25 grams :
(24 parts by wei ght/]{q) -:dorrponent) “30 of the
adduct of nethylcl ope agl erg‘e 2and: el e i) mple Il above)
curing agent; and (c) one gram Of nt accel erat or, comrer cially
obt ai ned, having the st r.uctural Torh

%

. ' _ e 4(@%‘{: onentswere
then directly applied to the substrate 21 @Ed) |1y cured™ at>150[err] C for

30 minutes. The peel strength obtained (aftveR/5tHe post bake of the : .
net al : depesi t ed Iad*n nate‘) was 8 |bs,/linear inch at. 25[err]C. 40
EXAMPLE V. Whe pfY &:@ﬁ” (%‘?g .;I‘gé_lvgvttl °r eat ed’ except that the resin-
conporient . 6f 400t the reackibhl bRdGa TR (B, 4@‘@“@5 Q’%ﬁ}ntcragpgo ms. (20 .
parts by weight: [rEninaiodbut ¢1te@c__ _mtnnercgﬂsm é of the
di gl yci dyl- esterE m;fé ﬁ‘ﬂﬁ% A AeRe- a'é:|°H°x14?amuwgletlﬁmelslttrafcnsurta (of

_ (c) 40 grams. (385 arth by wetght/loo arts by weight of th o -
of :the brominated. dlgf;‘myl ‘ether of blspphe'n'o'l };\ (otg Exampferﬁ;n °°mponem) . 25
(6338 e (3 sass ponen, was combined with & migtore comprsing
.o S D

. 30 o of c?{, c;r g;’ dic anh éﬁr?de s r)l!nvge;ggettft _parts by ‘weight of the resm component) . |
: grams (24 pargg by weiglit/I00 paits by weight of the fesin ¢ .

of the ‘adduct of methyl % omponent) 30

 above) curing agent. ar};d .opentadlene and malelc anhydride (of Example 11, o

. {c) one gram of a curm ent accelerat '
structural formula ; g ag or, commercrally _obtanned, having the

35 .' CoEe (C,H_g)zNCHZ "C“}.N(CHs 2 35 o

' The combmed compo ents ‘were then dlrectly applled to- the substrate 21 and "
: .fully cured:at:150°C for 30 mirutes. The- peel strength ‘obtained’ (after the. post '
bake of the metal-deposrte{d lammate) was 8 lbs /hnear mch at 25°C _

Th d..f'E- lIEXAMPLEV .t o .

€ proce ure o Example I was re eated exce tth >

the. mixture: comprised’ the_t%llowmg P p : the resm component Of : 0
(a) 750 grams (17 parts by welght per “100 parts by welght of the Tesin

component) of the diglycidyl ester of linok
formula g y Y i+ mo e1c dtmer acld hatrlng t‘he structural

s - ¢



formul a 19 1, 448, 415

19 [err] and an epoxi de equival ent wei ght of 400 to 420; (b) 1250 grans
(28.5 parts by weight per 100_parts hy weight of the resin conponent) of

t he adduct of two noles of the diglycidyl ether of bisphenol A having an
epOX|de equi val ent me|ght of 180 to 195 and one nole of Iinoleic diner
aci‘d :(of ‘Exanple 1) rand (c) 2400 grams (54.5 parts by wei ght per 100
parts by. melght of’ the resin conponent) of the broninated diglycidyl ether
of blsph@nol A (of Exanple II)' » . The resin mixture was conbi ned
Wi th a-m xd O 42321000 g, (22 7 parts by weight pel® 100
parts by’melght of he reS|n 310%C0’ onent) of chlorendlc anhydri de
curi'ng. agent:; (b)), gf ans ( 2.7 parts by melght per 100" parts by weight
of the resin, coana H 6Hgt®ﬁc adduct. o ent adi ene and mal ei ¢
anhydri de curlng 15 - t(e):h00 granms: '9 1 p3r€ G@Pmelght per - 100 parts
by wei ght' of -t he- tesin '15”prsvnent)“q@H arboxyl termnated

butad|ene/acrylon|trlle r-andQat COpUy - astructural formJIa of
[&rr]: 20 - cont aini ng '2i 37 — ¢ Fﬁﬁﬁé - percent bound
acrylonrtrile, havi fig: a nunber average@% Haar “wei g 3200 and'. a

vi scosi'ty of 110,000 -cps. at.. 27[err]C d) 200 .grams (4 5 parts by

wei ght per eS| n conponent) -of :a car boxyl
term nat'ed b%&aﬁ'aéept&lfw mxzé%lpﬂ'ﬁf t°f ‘%‘ erl haw nl? -a structural
f or nul asof [eqnp onéxfs) ofthe(addﬁc&bﬂtm;gm ro ) ps, 18 to 19

per cent” boun @Jea?ﬁl egqqp@alentmxghmusm@ lasamumﬁm SI%, cul arg wei ght

f 3400 and t 200 4.5 3 ts b

of —an a v é%?ds wei ]gs a (e) grarrfl ( parts by
uel ght. por B G bl e O g oyt e

1
vei ght of a Lty Wﬁg; dlcﬁ (%31 weight ot Wﬂepartsd:yt\emght bgt}ﬁ?;es,ﬁo pefgent

acrylonitrile (a)n Wnidq227 5 g@g“{gﬁﬁ&?w}; 98 and an average Mboney
ik

viscosity ofcosmommt)@ efa dlﬁnﬂoigﬁa cyc ei g cb"é?*“ 100 parts by
The

wei ght 19f tﬁéer}é‘ %f Aent of benzyl di met hy am ne.
conbi ned’ corgag erbb ﬂ’?ﬁ @gight afitha redimss - BH cl oth
having a thl@hmastér&tur;bﬁklﬁ% Ht&%'(? . l%ﬁ't"ff}@{"&“r fapolymeer si'x mi nut'es

and 150[-err]C for. .15 minutes" to obtaln a-full-cure.. The peel strength
obt ai ned of the netalllze‘if{orrposme after- 1'P§gerr] Cbake for 30

minut es,”; was 71160@-932-1@&2401 ~CRQEH, %ﬁz : c-cnz-cn -coon

CN - - CN" CN
20 ' contammg 2 37 percent carboxyl groups, 18 8 ercent bound ' '
a number average molecular weight of I13200 am? a viscosity of ﬁ% lonég;l:i g’?gg 8 : 20 .

~(d) 200 grams (4.5 parts. by weight per-100 parts by welght of the resin

- component) of a_carboxyl terminated but
 Raving & strucrera) form)u oo ma adlene/acrylomtrlle random copolymer _

nooc-cnzcuzc ﬁ:ﬂzcn_cncnz-)-scn cx}lo(cn-cn )c-c 2 H coon, .

_ :__cN_ R .- -f CN= COOH - f'eg'
25_. '_conta.mmg 2 93 percent carboxyl groups, 18 to 19 percent bound ac lomtrlle 25
: Izl;nglg a number average molecular werght of 3400 and a v1sconty of 12 cps at’
s (e) 200 grams (45 parts by welght per 100 parts by - weight of ‘the
- resin
- 30. component) of a ground mixture comprising 70 parts by welght og antimony oxide .

.. 'and 30 parts by weight of a butadlene/acrylomtrlle co .'
T polymer containing 33. 30
. percent acrylonitrile and havin
. . vrsco(%tysgpso trilo ga speclflc gravrty of 0 98 and an average Mooney
grams (1.1 arts by we ht 100

35 begzyldlglethyla);mn gh per 100 parts by welght of the roin

: e combined componeints:were. then a] hed to and '
clot‘!l havxnf ‘a thickness: of about 4 mils and: ggred at 160°Cl %gr:&nﬁiitzsggg ' »

150°C for 15 minutes .to -obtdin a full-cure.. The - ‘peel strength obtdined of the

metallized composite; after a 170° '
temperature p ! ra 70¢ Cbake for 30m1nutes, was 7 o9lbs./1n at ‘room
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20. EXAMPLE VI. The procedure of Exanple | was repeated except that the
resin _conponent mxture conprised the follow ng: (a) 1000 grans (50 pa ts

by wei ght per 100 parts by melght of the resin 5 conponent) of the
adduct of two noles of the diglycidyl ether of bisphenol A 5 havi ng an
epoxi de equi val ent- wei ght of 180 to 198 and one nole of:linoleic dinmer acid
(of Exanple 1); and (b) 1000 grans (50 pa s by weight per 100 parts by .
wei ght of bhe.resin conponent) of thelhmpnsnaed dlegC|dyI ether of - 20

bi sphenol
ghMer

combi ned wit h a.m ture - irf*r' %’1 d (}‘Zaﬁ arts
100 parts by wejght '°° “ % Iy BTEREe er"cetphg"a Jesin. ‘f°m onet

PRt wtrghdeer( D fara | viight bof thkbresin (b).
f DoDmeler olthb LR heeiof bRBhngoh n 15, 5

met hyl cycl opent adi (eheo(n
évelght of 180 to 198 and one mole of linoleic dimer

300 grams f15 pegmpon )oretih mld e
conponent) of cg@%?%gn zs'gjlf .

af¥e i meldﬂ? 'berlﬁﬁ welipht 0P kithfesif f the :
resin conponent o onent): thc)io;dmm iglpdidydl ethent ofchis n oaAr@founipter 1§ randgmf *

.15 (c) 240 gra
copol ymer Having al alopi {2 oKty G}mpﬂé’e&t ai ni nd -
S Y cent e b pee ke BB L %%’;ré@ﬁﬁr i A havi ng e
mhtgmr lobenarts_(bm wight of tlbyrener ght of

structural f of nBkampl :20. [err]

C d) 200 &y) g m_
the resin- gcorrp znt El(ﬁqr s gb‘ﬂi,j? RG] Pq‘é)%g I&%Eg Uhe le L%xr rratel y ._

trimerizati on Oforhg 8

810 and an aci dhaﬁaiguaemﬁlbdr@etage ‘ waxghttoﬂ 23‘{ percdnt 25
(e) 66 grans (3°WOFaraumsPadd tgHe pgrermt f@'@‘°nﬂ5féPsth§V‘B§zthﬁé'iﬂgqﬁ‘tm‘dent resi-n
25 conponent)--of -a’ paste ey 1
wei ght of _antinpny oxi de andy 2 pa s by wei ght 'O
bi sphenol & havi ngodt-c ] de y-cakoHeh, ‘)ﬂﬁ,gghi
grans (1.0 pa by weight pért1 parts b?/ g'nt

conponent) of benzyl d| met hyI‘éNn ne. .

30 The comnbined co vrggepagmv%%& n@@(ﬁf&qﬁg‘f ;F%fqﬁﬂt%%ﬁuflegt:]o"':;."

havi ng a t hi cknessp: i-,mgi ptﬂe rSop
}i)feaylprcstm@bgsuo ,and bt agideadueadfilditoa bake at

t g di gl'yci dyl et her of'

of :cL88. dom_Jdon and (2020
{)?'th%z rﬁsrnHBO '( »

give a full y curgd heximgpompleeularweig
gleichiometry of;

170[ err] C 4 368%2"@& fss esul faNL S8 p conposi te was -
rams (3.3 parfs-b er arts ei h(ta o?)tly tl?

16 to 20| S/ I Neo on'éﬁ)ﬂﬁ'&r{;eéﬁﬂ‘ép dde! gr mIg) d mrxtgre of 20 pa%ts by we?gtl;fso? :

EXAMPLE ‘VI'| . - antimony oxide and 40 patts by ‘weight of the diglycid$l Al‘ﬂereﬁ(lmphdneBAn am. ne

component) of benzyldxme thylamine, .. - . 30
The combined components were- applled to and im regnated a’ glass cloth

having a thickness of about 4 mils and cured at 150°C for % rinutes to give a fully

cured composite. The.peel strength, obtained after a bake:at 170°C for 30 minutes

of the resultant copper-epoxy composite was 16 to 20 lbs/m at toom temperature.

: : !
3B . ' - l EXAMPLE VII. ' ' .~ 35
: An epoxy resin-amine. {urmg agent solution was prepared in the followmg

hi id “r f
curi ng agesr(r)t SO' e"t"E%) ﬁ‘O gr§l P F %3 ' ;veﬁtg t 1per tw;am %velght of the resin

manner. One hundred and fifty grams of.the adduct- of two moles of the diglycidyl
ether of bisphenol A having an epoxide equivalent weight of 180 to 195 and one
_-mole of linoleic dimer acid (of Exar(r)x(;ale I) was combined with 6.2 grams of hexane- _
.40 - " diamine, 50 ml. of xylene]and 100 ml. of acetone. A 4 ml thick glass cloth - 40
‘ _(commercrally obtained) was immersed into the solution and allowed to drain: The -
“impregnated or-coated cloth was then fully cured at 140°C for one. hour. The fully -
- cured epoxy-glass was then metallized as described in‘Example 1 and baked at
. 120°C for 10 minutes, A pe strength measurement of the deposited copper metal
45 : (90" peel at two mches per _mute) gavea value of 8 Ibs./m at room temperature .- 45

B 1 BxaMPLEVIL- . . |
A commerctally obtaujd epoxy-glass hardboard was coated to form a layer-t" :

0.5 mil thick, with an epoxy resin-curing agent solution comprising (2) 550 graris of -
* the epoxy resin.comprising the adduct: of two moles of:the diglycidyl ether of
50 bisphenol A having an epoxide equivalent weight of 180:to195:arid one mole. of . 50
oo lmolelc dimer acid (of Example I}, (b).16.2 grams-diethylenetriamine, (¢) 150 ml. of
. xylene-and- (d) 300 ml. of toJuene. The coated epoxy-glasst hardboard was allowed
to cure under ambient- cdnditions for one day. The cured board was then
metallized as described in. Example I'and then baked at 146°C foione: hour A peel”
55 value of 8 lbs./in. was obtamed . _ 55



manner. One hundred and fifty grans of the adduct of two noles of-the
di gl ycr dyI et her of b| sphenol A havr ng an epoxr de equr val ent wei ght of 180

6.2 grams of hexane- 40 di am ne, 50 n1. of xyI ene and 100 n1. of
_acetone. ‘A4 nl. thick glass cloth 40 (commerci al | y . obtai ned) was
imersed into the solution and-allowed to drain.. The inpregnated or coated
cloth was then fully cured’ at 140[err] C. for one .hour. The fuIIy ‘cured
 epoxy~gl ass was then met aI I i zed a?’%?f“ bed in Exarrpl e I
_‘.120[e|=-r],,' e e :-- %
* Copper- “ret al . ' 0! er rﬁ?@LMHLEﬂMo [ nches m nut e) gave a val ue
[~ x

of 8 I'bs/ine, e m theadd“ 1 CINI Firercial |y

‘obt ai ned. emgaq e d ,@&sac Vméﬂh,w a)ff% &%QE)? 5 m 1 -thick,
With @n eperamings k@fa%g Ien@BiammeHaving a8 4pp grams of the
epoxy resi Hﬁsrwyshtgoftl %létrucdffatfmlth)bfes of the di'glycidyl ether of
50 _ ‘bi sphenol A having an. epoxr de ui val ent  wei ght of 180 teo 195 and
one n;Qj,e of .. - 50 linoleicS of Exanple 1), (b).16.2 grans

“di ethyl enetri ami ne, (c¢) 159 wnoh. ' (d)300 -m . of toluene. The

- coated epoxy- gl ass hardboarzd wag - 0 ‘cure under ambi ent” conditions
for one  .day. The cured board ° st al |4 zed as described in Exanple

-and t hen wlbakerd= as. 9,40f0enl biCrylens, (ANES. bof isophofoae and) 100 mivadl ue of 8
| bs./ fo” esul%ﬂst ercnally obtained epoxy-glass hardboard was coated with the 21
T an

: 55

’ epox -

1, 448415 Tkt arot'::':;z‘::::gfsf:;,:‘::rzwrdﬁasz;“so SR ot nundf ed_anc
fifty gramasddscrivse inEhdtple I0Thelcopperidt gsitedl Ben/6d dcvftl r of bisphenol
A havi.ng. afPrepetivee Acepsl seehgthtof \l\klbghtl s Obtmheticat i@ wmgeratuee. nol e of
“linoleic. diimer acid (of Exanpl conbi ned wi.th (a).3 grans of

- diethipl.ene: Sthep roEd’d'uﬂamf']ﬁamélp) %@ﬁﬁ&i Skept 1P IREQXWRARKE BNedi g1 ne
“having an amcmsnm@tes p&ommﬂzaﬂiommd%bikeafteﬂmaﬂﬂzaa&dofam uct ur al
fornula of frape hovh dhe perl valysolgaingd-yassolbpdin. of xyl ene, (d) 75. nmi. of
“i'sophorone .and (e). 100 nl. of ggahgFe: xff commercial ly obtai ned epoxy-gl ass
har dboard \I\B.STlimb&duﬂMofEx&mIlﬁsrepeat&ﬁéitueﬁtﬂﬁfl%@ﬁﬂof&&hﬂu&ur' ng. agent:
sol ut3%n tef rme gqfa glwldﬂ ethct‘mf(bis heﬁhleAb edeguiyslent! | oweol t o cure

atanbi ent ¥@ cig ‘? lbrl) WHe hour. A peel
strength ofy gii draé’umaw%@lm;?% "é’ﬁﬁ?%wm i ur e MBAVPLE X, 15 |
The" procedure of" Exarrple I X was: repeat ed except that- there was a bake. at

15 140C for-30 m nutes prlor to Etalll ati.on and ‘a bake after -
(O

metal | Fzation’ of 140C for one-. CH pd8i, val ue obtained was 8 | bs/in.
EXAMPLE XI. The procedure of  Ek le | s repeated except -that 125 gr ans

- of the adduct 20 - of two-nmo{es of the diglycidyl-ether of bi sphenol A

‘having an epoxi-de equival ent .PO wej ght. ? 180 to. 195 and one nol e of

li nol ei'c di-ner a_crd (of Efﬂlsrml m {"@‘.ﬁz(ﬁﬂ NH, -

- H_, {D_C;_hzcu} N,

25 - where x + { +z= 5 3, and (b) 125 grams of toluene An epoxy-glass hardboard T 25

. : : commercially obtamed was coated with the resultant solution and cured at 120°C '

Ca - for one hour. The fully cured board was then metallized as described in ExampleI . '
' - azzgodcbaked at 120°C for 10 minutes. The resultant peel value was 7.5 Ibs./in. at

, o ' EXAMPLE XL - ' 30
The procedure of Example I was repeated except. that 75 grams of the adduct
of two moles of the diglycidyl ether of bisphenol A having an epoxide equivalent
weight of 180 to 195 and ‘one mole of linoleic dimer acid (o? Example 1) was
: combined with (a) 25 grams of a reaction mixture (300°F for. 30p minutes) - _
35 comprising (1) 40 parts by weight of a carboxyl terminated butadiene/acrylonitrile 35
- copolymer (of Example VI) having a number average molecular weight of 3200,
and (2) 60 parts by weight of a diglycidyl ether of bisphenol A having an epoxlde
- equivalent weight of 180 to 195, (b) 12 grams of a polyoxypropylenetriamine (of
. Example XI), and (c) 25 grams of xylene.. An epoxy-giass hardboard was coated.
- 40 with the resultant solution and cured at 120°C for one hour. The- fully cured board 40



conmbined . with (a) 12.2 grams of a. pol yoxypropyl enetriam ne having an
approxi mat e nol ecul ar wei ght . of 403, having a structural formula [err]
[err]
epoxy-gl ass har dboard 25 comrercr ally obt ai ned was coat ed vvrth the
resultant solution and cured at 120C for one hour The fully cured board
was then nmetallized.as describedin Exanple | and baked -at 120C for -10

m nut-es. .The, resultant peeI vaI ue was 7.5 Ibs./in. at 25[err] 30 '
EXAVPLE XI | . o _ - 1448415 _ 30 The procedure of Engpl e
| was repea o gl dITh of—the—adduct—of—two—rotes—of—the

di gl yci dyl e.t'her ﬁf‘“@?"s@ ‘Filtg d?f g‘%’f?“g;l?d élbal@éaﬁvmfeﬁ%mr@mg‘m onSO
to 195 and one "\eronol esrt: Ve&i© Example ) was corrbr ned
with (a) 25 grams of a Teaction "_n xtunmr(dBD@E(IﬁDr ‘30 m-nutes). 35 - '
conprising (4) 40 (Paﬂiespfwdmr of IFxanile- awawpmxcmm ﬂl&tranh component

but adi ene/ acryl onf{? g‘z
ﬂ(}‘gfl W ht

LGBE 5
aver age nol ecul arpMnedng e gl _théﬂﬂ‘b
pight ceanof teeqinmdbﬂadnenmc of

di gl yci dyl et her oﬁlSQICBk?ﬁem)tIZ)@ 1 ;
to 195, (b) (g2 gr%eﬁ?r’°§“}f€)(‘§f@%...-lb rl@weunambqﬁewrr@aermtmr@mxm)of and (c) -
ﬂtt%rctf\gﬁs?hagﬁkega‘t@ an_epaflab ! th’é"r

’.:l

25 grams of Xyl ene..(p rgo%pggfsymg{

resul t ant soI ut | oequaratincwelgﬂ ofit18Q sf or one h board

40 S22 g The resm com one t was combmed]_wum& g@sls 0f polyoxy@@pyrlam-t hen -
rretallrzed _des’ral %@ﬁ&h 2o aty 1700 ut.es o
peel val ue o 6 Ib&,{me}c,amy R ;Wérebﬁ for o kg AR ﬁgha;gﬁ)éeduﬁé of -

at70t£h for B@mmme&m mtlrmtf smm jbesh.

Exanpl e: | was T epmatabige derp:nbak .
t‘“d 3.5 Ibs/ig. gt p° (éwegr%%neér the reaction’

except that f heat e Wb&@?rﬁoﬁ".

et her. -of bi 3‘1!)heno| N‘Hea:\roaeguramfl!__ waqwemﬂmbp;mtgiureshfcohﬁﬁn&r@ 19520and
(2) 40 wei ght pee 1se gf'raa | 'XYI ter m g@ﬁ% ut adi ene/ acryl o- hrtn trile
copol yirer, (Of EX”PJ;&-,n the éi';i 'ﬁe 2h o%%?g 1v3¥éim of 10.
3200, - and ° of 180 to 195 and (2) 40 welght -percent of the . carboxyl termmated

'_polme(of Fxample s\ghemxig A dumbemgveeage épozsl de

- )(’iéﬁ %08 galk{;TH gheno hr%]).%(!jiq_ﬁl\ém th 3? |

equi val ent viei ght ™8

grans- of . pol yoxypglﬁ, .
conbined -cop, onent s- ’merxssmh:em

commerci alTy" obt a‘i'ﬁ@ﬂ“’i frglﬁ" nplecl Thel £ Preco higoar obo
vas et al 11 2od. ansl R A 10 ﬁm ’%.rfﬁ 3.6 to
12.5 I'bs./in. at mpeﬁas]o&amZdlbs'rn at O[err]Can 3 5 |n at 90[err]C
wer e obtarned 25[err]C7 Ibs/rn]at qerr]
35 ‘WHAT WE CLAII\j IS:— ' L
- 1. A cured epoxy palymer compnsmg the reactlon product of a resin and a /35
curing agent, wherein () 1)|the resin comprises (a) a diepoxide based upon linoleic

. dimer acid selected from the group, consisting of (a’) an adduct of two moles of the

diglycidyl ether of blsphenol A and one mole of linoleic dxmer acid having a
structural formula of _

R

'HzC -CH- CHZO @ .OCHZCHCH 0-

10 (b) 80 gPans obutm%\e/amy

e _._q_j-g-o.-crrz CH crrzo . .ocrr crr o,

* crr=cu (crrz),, crr

'__t vk cnmhrhred ithx 13 amss:f alydrbﬁﬁipﬁene-- o



EXAMPLE XI'V. 20 The procedure of Exanple XI_was repeated exCe_pt__
that the resin conponent 20 conprised: (a) 50 grans of the'T
product (at 300[err]F for 30 mi nutes) of (1) GOW f the . :
diglycidyl * ther of bisphenol A having an epoxi ',m" Mﬂght of 180.
to-195 . and ) 40 wei ght percent. of the carboxyl %ertm mate
but adi ene/ §§ry| onitrile poI yrrer (of haV| ng a nunber average ‘
25 nol ecutar—me -; ﬂhmi p R gster. of i
t et rabr ono bi’'spwasithdn ntet tam mExmmﬂndahlmdtat mrgmr3ominute450 o 500
(of Exanplell) ‘?Wé""r"é‘g‘Frﬁ’féd'i’Fp’@n bSpGa@seawwﬁe ~With-13 grans:of '
pol-yoxypr-opyl ene- triamne (BiafppEBA. - The conbined _ ]
corrponents wer e th’Em proatieed oﬁﬁxﬁdt;ﬁelwas ﬁﬁeﬂwezﬂhﬁa&hMEndb@ﬁﬁd;eat : 4
d cured at® 120CSompris tes. uct%f?%{)@F \é/as rret al I;!?zeglpand thesl_ bak" -
d at. 170C for ot
obt ai ned. V\HAT Sﬁoﬁlbﬁ/hﬂﬁg( 1ght per ﬂ{;z oxxde u1v L6 }l Sl )I he
reaction FJ oduchitrif cepolygwr (of Eraingle VI) h’ﬂﬁngumumgerag&nge, mmhﬁﬂaelvmghﬁ):f t hrenl : ﬁSI n
conprises(a) a ase nal ei d.selecteq. fro e
group consi sti na,ug@le taw ,g“;graf@,ﬁﬁug%y% yll @H | s? W‘%ba"d‘?ggi"il(‘??ﬂ%e ether of -
bi sphsnol A and ~orEhenmesie coth drienoives combinelr witle 321 ghhmsi agao@oiiﬁrb@lddém forrmul a -
of [err] 5 [ert,n]am_l%%gofmlixa eXI)
22 was’ then mat@,lnlnll gﬁl o '823363;@;?5 e g E@m@ i (gaf err 1€ for
of & ;

30 minutes. - paahulmlaueuﬁﬁ bﬁceabsnb?(mfora(om e6./Fle ab.5 i fin EXANVPLE
XI11. The procel@&.Jf lbshmmepPIC andih§ lmétpeat%dcwaeqmtamdmkat the resin :

conponent 5 conpri sed:

5 (2) 24 ram of Hsfricaast boBui asﬁeéi’%ﬁmc%m& ki omiaiehes) g (1)

60 Vviei ght percemnpoﬁedt he -di %I | . et her of bisphenol having an epoxide !-'
equi val ent wei Stopt tee)mf( ﬁoa'elehtr boxy!

terni nat ed but ce 7f! Sng ldtyrtfzf' ?ngégﬂgi ng"g?ﬂtﬁ “é‘égm‘;féat ing a
nunber avr age bunddémn a—ylomiaﬂg h:bpdil m (of Ex a number average 25

10 (b) 80 grans‘"@?cuﬂ%e"etﬁh er of i S henol A having an epoxi de .
equi val ent wei gly & % gﬁ' SPQH’Q‘ AdobAyinge® with 32 °
grans of £| yoxypr'mala @om d’ ﬁkmvﬂ;ec m lyox ropylem:.l_he

conbi ned rrportem@e\mfr@ta rKho’Ettee«:bnxbmedraom ts eas efi aba:f

38
Cormer ci al ly Olﬁe%ﬁﬁ%ﬁ ?ﬁlena%gl?%ﬁat‘ﬁgm%qéf ﬁ ‘oxLutes A pee?value o 01 s mwg.'iur ed board

25°C was obtained.

)

[RVUIPINSRAN

a5 ' WHAT WE CLAIM IS:i—
‘1. A'cured epoxy polymer comprising the reaction product of a resin and a 35
curing agent, wherein (1) the resin comprises (a) a diepoxide based upon linoleic '

dimer acid selected from the group consisting of (ar) an adduct of two moles of the
diglycidyl ether of bisphenol A and one mole of linoleic dimer acid having a
S structural formula of : ' L
: R _‘,3”3_ - ‘?H - | ;
; . _ . __ _ . 3
1 . HZC CH‘CHZ'O-“Q'@’O"CH[CH'CHz"O‘ . t
: . . _ CH3 é
w0
. O o 40
I n A

A\ B
¢ OCHzCHCHZOQ @ocucucu |

CH: ), (i Hz)7

CH,- CH=CH-(CH, ), - CH,
(C“z)s
- chy



nmetallized and then baked at 170[err]C for 30 m nutes. Peel value of 8.8 to
12.5 I bs/in. at 25C, 7 IbsJin. at OC and 3.5 Ibs./in. at 90C were

_ i - 2 +he—proecedure—of—Exampte—X—was repeat ed
~except that the resin conponent 20 conprised: (a) 50 grams of the reaction
product (at 300[err]F for .30 mnutes) of ( )ﬂﬂg ht ercent of the

~diglycidyl -ether of bk sphenol A having an e vvel ght of 180
to 195 and (2) 40 weight percent -of the car 25 S

-but adi ene/ acr yI onitrile COpOl yrrer % ) arrpl e Vi ) haV| ng a nurrber _ver age
25 nol - - Bhi* 10 e : - - per  of
tetrab binalhbﬁﬁg)lm éiaohaveﬁtgvamt mdescewnsoadbqntdlmcghést@fof 450 to 500

(of Exanpl e linbleic diner. ace‘shwng@mpmpte foxmelacdnbi ned -wi th 13 grams of =
-pol yoxypr opyl ene- 30 - tri anne (of Exarrpl e XlI). .The combi ned conponents
‘were then coated o the 30 ejoxy-glassj hardboar nd cured at . 120C for 30
m nutnes “The .cur r tallized e b d-at 170C for 30 -

i nut es.. A peel E‘g{’bgﬁ eH;.ll.\gé ge/l n. -at %‘5@1\%& gb‘t gi%ﬁed WHAT VE CLAIM | S: -
35 1A cured epox |,p|yrrer ;\511' I-Si-ng the reacti;on - product of a

7 .

resin and a 35 curi ng- agen the resi rises (a) a _

- di. epoxi de based upon. l'i nol e| § ' -&&t-&tl-z Dfn- ‘group consi sting

of (a') an adduct of two m)t es of’ the(é 'yCIdyI et’her of blsphenol A and
one .nol e of l'i nol elc d| mer aC|d haV| ng /&tructural - fornula of- [err]

41/ al= a N

1,448,415 - '23. and haV|ng an epOX|de -_.

equi val ent vvel ght of’ 650 to 750 (b ) zg Qil gI yC| dyI ester of I i nol ei ¢ di.nmer
acid having a struct ur&(lzﬁg or rmala UI val €nt

“wei ght of friih! ogﬁ f;g“g pon lOOEER e,g oget Ber with
(b) up to 50om5ébéin Beaﬁ:en to a@aa mw :@aretlsb leyid Womgiiing the 5 of the
resin of anetea@toomdm  40rpwuightt epbreep aemhqxsbl g@n@@rmcryéq ng the.
reaction pr offtile/biipdiens n °§’n?°p F‘E’e‘i‘ﬂ"“‘éfa s“él“&&t oyl of or ni-nat ed acryl o--

nitril e/ butadi ene -random gppol:iymer having. a strttqitural formula of -- .

. [err]--10 "~ containing 2.3 ercent car boxyl g 0up§ 18 to 19 percent bound
acrylonitrile =moet-c »¢ N CE,—CBAACH,, _ -GaoHght of 3200
conbi ned with about 60 we t percent of a y(%{ dyI et her selected from
.t he. group consi sting of .t di glyci dyl ethef of sphenol A havi ng an

_epOX|deoeqUI L 0Gu N 4ePox{gle '
“equi-val ent - X&%ﬁﬁ%ﬁﬁgﬂi 3%’%% %&@%&ﬂo&’% pC%ma'vgd il o di igoﬁlym dy!
et her sel ect petcdnt ofra digljicig lecﬁdtfmm ?bﬂxi‘sﬂ géfthad@lyguﬁgm dyl ether
1.5 Of bi SphE‘h?ﬂ of pisphgpol A ﬁep?}?g*alenglquq to 195 and of bisphenol .
. aving an’ epoxide equw ent we1 2 and (c)'a remainder of 2. - .

- 15 diglycidyl ether- selected from a d1g ycxdyl ether of blsphenol A a diglycidyl ether- 15

of ‘bisphenol F, or a mixture théreof; and’
- (2)-a curing agent selected from, an acid anh dnde present in"an amount of from
16 to 60 parts by weight per 100 parts by weight of the resin component, combined
-~ - with from 0 to 30 parts by weight per 100 parts of the resin component of a- :
20 ‘carboxylic acid selected from the group consisting ‘of a dlmer acid having a 20
: structural formula of .

) o;'_-."-'
, (HO—-C) R"

_ where R" is an. orgamc radxcal selected from CH,(CH,),CH,,
R CH,_ (CHz\b gcn, O,
& "'cHzcu-cu(cnz) -CHy
N (C“Z)S C“s

' : : ' | 3 - o : 1 3 C R

25 - | : cnzcnz-(':- -Ecnzcn_cncn2)-sca cn]-m'-cnzc%, and .25

CN- _oN- cN -



(2) a curing agent selected from an acid anhydride present in an anmount of
from'16 to 60 parts by wei ght per 100 parts by weight of the resin

conponent, comhied—with .ro. 0—t+e—36—parts—by weight—per 100 parts of the
resin conponent of a 20 arb )xyl ic acid selected fromthe gr oup

consi-sting of aﬁl a 20 structural formula of [err]. V\her’e

R' is an organl mnm H gzﬂtl% from[err] [err] =~ 24 .
1, 448,415 [err] a*tr4 mer Aci having a stoichionmetry.of [err] and mxtures i
of the dimey and triner. acids, ahd i n msqhs whenever .t he conponent (b%ﬂq
| ess than T parts by VT giTt TeT Uu par-tS—by—wer-ghi—oi—t-h ent, -
at | east one di-ner-aeid- vrf;'ﬁgh 5 ' sel ected from theHy ast tvio radieals = s
S presentlnthec | 10 y. ng. i§n a I tom)leratlo'_.
with theresin corrpgér% ?a rrf’?a“}ét‘gﬁt‘a rE‘rﬂl!gﬂ O@e% I%aér}r%;ng 3 n an equal -
mole to.nmole ratio. conbi n@d Wi th|the acid ydruodn present in an. anmount. of -
at least. 5 part?s b &cﬁ%‘* h pe;jrl '-00 arts by ht of . the 593' conponent ..

2. A.cured epox n@% "E{'grﬁﬁ. feﬁ‘fp’ ige ﬁln and .a .
10. curing agentweighty®r 800battd by Wi tbﬁﬁéfégﬁgc dnsxﬂsat?easﬁtof tﬂﬁb&ap o parts py. ¢
wei ght of - af’ di epbksel#ete@amedthurtmn ornadlbatsrs semﬁn deidrisghgeat, ed from t hes™
group consisting of P@ ﬁe"é%"";, B eet @e : p@gltb]thqqqgn@p papeiitdy| et her of . .
b Sphenl - an saneiAEE P s SN s el ol
of [err] CHB angahaby ﬂgglﬁl’bfemekl_ compphental ent wer g 0; (b)) :
di gl yci dyl- 10o5t o1 of- Ajchrst GP@XY r camptising thierpgaction ptoduumﬁh résorandlaa of lperr]

and having:an e%%"% % rﬂﬁ eé% gcs&) ; ? al‘lr::sonsxs nﬁ{ga(c ) a
fithé Higlycidyl etHeP BF bis @n a&tcent based

mxture 20 - adet of

upon’ 100 parts wyole@@hmﬂragidthawhg 1 [srugters] formdla af '|gycr dyI et her ‘of a -
di carboxylic acid of a carboxyl f erm nat ed acryl oni.t r'i | 'e/ but adi ene random :
copol ymer conpri si t-he reaction p gluct of 40 wepght percent of a - =~ .-
carboxyl term mﬁed Ionrtr" 4/ but adi=ene randorr‘ico ol'ymer having a: S
structural for n@ﬁé _ 't-é)-ﬁ’ r@HnEH a(poxyl. groups, ‘18 .
to 19 percent bound acryl onltr ¢ arld - h¥ ng a nunber average nol. ecul ar I
wei ght of .3200. conbi ned with about - &lgwer ght ' o _ L

et c o (Hz CH CHZ 0- ) . . 0L cuc

H - (cuz) CH

s

and having an epoxtde equwalent wexght of 650 to 750 (b') a dnglycldyl ester of
‘ lmolelc dimer acid havmg a] structural formula of

o9 A
Hzc CH CHz 0“l . (]: O CHZ CH CHZ . .
- ;-Q S, CH- CH (cuz) cu .
(CHz)s ' o S o
‘ CH3_ o
_ and having -an epox:de equiv| lent welght of from 400 to 420; and (¢’ '
20 . thereof; together with (b) frjm 5 to 50 weight percent based 3;on( cl())(;l ;Egt(;u;; 20
: weight of the resin of a- ‘diglycidyl ether of a dicarboxylic acid of a carboxyl

. .terminated acrylonitrile/butagiene random copolymer comprising the reaction
product of 40 weight percent of a carboxyl - terminated acrylonitrile/butadiene
random copolymer having a structural formula of :




percent of a diglycidyl ether selected fromthe group consisting of the
di gl yci dyl ether of bisphenol A having an epoxi de equivalent of 180 to 195
and of bisphenol E having . an cpoxide—agevwal-ent—weight of 152 t o-167;-.and

"(c) a remainder of a suitable diglycidyl ether selected froma diglycidyl

et her of bisphenol A a. diglycidyl ether y I,ﬂm,ﬂy a mxture
thereof; and (2) a curr ng agent selected fr ”m“m;r de. present in
an amount of from: 10. 10 16 to 60, parts by ‘we tght per *100 parts by

wei ghG&gf t he resi n conporient , corrhngnﬂsi with fromO to 30 parts (#- wei ght

- per paf-ts—eof—the—resn ~ConpoTTeTTt of—gTarboxyrtc acrd serected fromthe
groups ‘consi sting of a d¢ aci d having a rtﬁﬂ;ural forrrul a of [err] 15
where R is a ni I bef LORL ] &8tk —en - 15
[err] a tri'r're?I g(f:-%gz éh‘?l ng gﬁ%teg%': Brﬁatﬂ;y- 1[6’\(Eerd']Z Fea it ur es of the
dimer and triner -acids,. am I n whi ch' when rotere corrponent (b) is less
than 5 parts by 20 ght per 100 parts b vve t of the resr n
conponent , §fntale'as€3bne°w §h€ he | ast- two

r adi col es i JSE diae hgﬁﬁwwm?meg, c‘;pﬁ Bethbra,gwa,degual le to

nol e ™atio bisphdnoBbA avmmbmetazw dofbns ehdld” pol yami.ne in

ot T e BN e 5

resin conpo Lcuring agent selected from, an acid anh dride present in an amoabt o frod pol r .as.
clainetd in letcaiOrpaﬁs bwumghepﬂ 100p SIbywelk Oétlumwltmoegemnuéomblse resént .in- an

amount of f t R rplé’ﬁ é ?]Ef %%f the resin.
4. A polyne suﬁg%}éﬁﬂaﬁhc fTomeﬁz TR Pl Y wherein the cdring agent 30
conprises at |east. one acid anhydride present in an .amount which yields an
30 anhydride to epoxide nolar ratlooof 0.6 to 0.9. 5. A polyner as clai rred

‘in any one of -the precedi.n g cl g ﬁvherer n the poI yanm ne curing agent

sel ected from di cyandi ani de, (taphenyl enedi am ne, 'hexanet hyl enedi am ne,
tri et hid enetweercaRrisnan, ormiwmmygrsdpc;tb@fremlféﬁu{%sﬁéhr ng a 35 st ridct ur al
formula of - 35, .

[err] where n is ab(ﬁH 3(’_]-]3@ poI yoxVy{§

formul a of [err] vvhere S, " 6. A polyner as clained
in any one of :the precedi ‘m; g‘iHrGi'llﬁ@'\ %Cﬂg 5 anhydride is
sel ect ed from chl orendi ¢ anhydri de, 99)3 I ei ¢ anhydri de adduct of [err]

anhydride, malei¢. anhydride and mi xt s thereof.. 7. 'A pol yner. as clai ed
in any oné of clains 2--6 vvherelnthe resrn L ' <o

[[ghylcehet riamne havi ng a struct ur al

- . g 3 . | 5 .
.cnzcnz-.(.:-_ | ,cnz-eﬂ;cnc }SCH cn}mc':-cn CH,, and
' CN = 0 . CN- CN _
a_ CoeEy
cn-acn_,‘,-t.:_- -Ecuzcn=gncn2-)-scnzc':u} 0(cu—c )-c-cu2-cn
. COOH  CN o

CN —™. -~ . " CN

a trimer acid having a stmchwmetry of C,,H,,O, and- mixtures of the’ dlmer and
: _ trimer acids, and in which whenever the componént (b) is less than 5 parts by
20 weight per 100 parts by weight of the resin component, at least one dimer acid with 20 -
' : R” selected from the last'two radicoles is present in:the’curing -agent, :
a polyamine in ‘an equal mole to mole ratio with the resin component,

. ' a mixture comprising the polyamine in an equal mole to mole ratio combined
: ' -with the acid anhydride present in an amount of at least 5 parts by weight per 100 o
25 parts by weight of the resin component. .. .25
- 3. A polymer as_claimed. in claim 2, wherein the linoleic and diepoxide:is -
‘ present in.an amount of from 25 to 95 parts by welght of the total welght of the

resin.
© .. 4. A polymer as .claimed in claim 2 or claim 3 wherem the curing agent
30 . Lompl‘lSCS at least one-acid anhydride present in an amount which yields an 30
- anhydride to époxide molar ratio of 0.6 to 0.9. - :
5. A polymer as claimed in any one of the precedmg clalms, wherein ‘the -
polyamine curing agent is selected from dicyandiamide, metaphenylenediamine, -
: hexamethylenediamine, tnethylenetetradmme po!yoxypropylenedlamme havmg a
35 structural formula of S 35



10 conponent conprising 75 parts by weight, per 100 parts by weight of
the resin 10 conponent of the diglycid ether in (a), 25 parts by
wei ght—per—100 parts—by—werght—ef—the resin conpon n_the el astomerically

nodi fi ed epoxy Fesir whefein the said diglycidyl ether comprises
bi sphenol" A, is conbined with the curing agent conprising 20 parts by -

wei ght per- 100pjriuﬂ"t,m,mmu [ the resin 15 © . conponent of chlorendic
a hydride and 2. il per 100 parts by 15 weight of the-. - 7
resi n conpoi®nt of phthal i & ahhydri de. GagR@nent polymer as clainmed in.
any one of-clainms 2-6, Wher el m The —Test—36—pasrts—by weight per 1 paés -
by wei‘ght of said resin conponent & th sail®. 20 diglycidyl ether in(a) .

Xy &€s

0
of the said elastonerically nodi#Ied eppxy ij0 Blend in (b) above, where ~
sai d -conbi ned di gl yci d?/I_ et her: conpri'ses bi sphenol - A -and 40 parts by = - .
wei ght “per 100 . p&FTST #3Houke; andtpplyofypsmylenetemiine RAHR RGNz, fto@addar - -
br omi nat ed -di gl'yci dyl' et her "of 'bisphenol "A containing _;90 ?’E)“‘?A%fl ght - -
25 percent. of 25 -bromi ne -ar';ld-:-'haj+i.ng an epoxGle equi val ent wei.ght of 450 to .
500; is combi.ned with the curing| - ﬁﬁp@}' ng30. parts. by weight pesl

t2ia? Terarendi.c. anhydri de and 16 -

100 parts by weight. of ‘said:resi ; pEiz _ | _
parts by weight per . .parts by. weight of sai'd T™esi:n conponent of the adduct
of methyl cycl opent adi-ene - -and -mal eid-30" " ‘anhydride; A polynmer-as claim "
d. in-any one of clainms 2-6,-whefein the resim - -::: 30 conmponent. =~ . .-

conprising: 40 parts by weight . per 100 parts 0% weight of saidresin - = -
conponent of the said diglycidf, @hﬁhﬂﬂ;i@c&gﬂ” gbove 35 - 30 parts by -
wei ght - per 100 parts-by weight of s id_resin,c“npdhent"bf'the'said L

el astonerical |y nodified epoxy resin bl.end in %) above, where -said IR
conbi-ned di glyci dyl ether conpri ses bi sphenol. -F. 30 parts by weight per .
100 parts by weight of said resin|conponefiy of brominated diglycidyl - - -
et her..of .bi sphenol A containing 18 :meig t- percent .of 40- . bromine
and havi ng an epoxi ~ equi.val ent. i ﬁi _ Ha6 t 8HH00, is conbined with - 7.,
1,448,415 ° e . .47 L 27J3he curing-agent conprising .

20 parts by weigﬂg’per-lOO]partS-by wei ght - of. said:resin conponent of o

r

chl or endi ¢ sanhy, ﬁ&*ﬁ% dr?r,?wa ht per 100.parts by weight of said .-
resin Conp-one_n.t.'amfydtidlbgis %ES%‘J ﬁﬁ?@f ?gﬁﬁéﬁfg%l’éﬁ@i‘&hﬁkinﬂ&lwﬂc S S
anhydri de, and Mgthylsyelepentadiess, ghlithdlier adiydri - -‘-’{ﬁgﬂml% d gi.gj resin -

i@l bitra, ic'™ ide,Fgu ric

conponent of ci #7349 ';[g? h yré%gc_i mixtures _th;;eof_, T HRyAnde, g _ )
5 10. A pdbyner capoabil! daBDrididtl 79 Qe 2t one off efrime -25-6, \Wheftefti Fhet: resin - . .
corrp'cmenlto ,C)c/)rrp'r ;:v‘”-‘"ﬁgt“‘%-‘ ’ﬁkiwaaﬁ‘m@iﬁ%ﬁ%ﬁgﬁ%ﬁ&%@%ﬁ%t of 1gaid .
resin comenet Ry b senesh Gl ity

. curing agent comprising 20 jparts by weight per 100 ' i i
;5 - _‘c”om one}.nt- of chj_orendic ahhydride anlg 2§) parts t?)?r:vse?gyh:v ;Lgrhtlgg th:rtres[;n 15
_ ellgst_ % tllnlgl resin com;laqn nt of phthalic anhydride. - . - . . puBR Y 15
.~ 8 A polymer. as .in ‘ai ims 2—6, wherei : '
N comps(c)_ment cgymprisia:lsgc aimed in any one _O_f: claims Zﬁ,...whereln the: resin
. .30 parts by weight per 100 parts by wei id resin comg the sai
» dlglyé:(i)dyl ethlf);‘ el (ga 5 ggx(‘) ‘l, ,_,parts by welght qf said resin component of the said
.2V parts by weight per 100 parts by weight of said resin commnas ) i
Slafm!“eﬂcaﬂy modified epdxy resin’blend in (b) above, wheve. said o th-te)'sald
& y:(l)dylaftth%f -c_Om'PEISes bisphénol A, and - . ... .- combined -
. . 40 parts by weight per-{100 parts. by weight ‘of said resi nent of 4
.25 : g;g:tnl;g:t:gddﬁ ‘),'lcl:;;i); ne;l;g; g f._bisplgenlol A_coxigtaining 18 t?ff)nwce?;?ft’omin%fo? :-25
_ "nine and having an epoxide equivalent weight of 450 to 500: is comikined o
the curing agent comprising 30 parts b igh 0 par veight of said tee o
) : mpri parts by weight per 100 ; i i i '
_g?r?;znt;g;i-:f gg-ln(l)re,ndlc an‘? dride and .l6gpar11t)s by We?galﬁ;gYd%%:r?sfgalggzlllrtl: L !
0 anhydrid_e. c .p.o.lllent:lo the gd_d_uct of metl.lylcyclop.'?n_tadiejr.le'ang maleic '
y 9. A polymer as claimdd: in any one of claims 2—6, wherein ‘the resin .. 0 N

S0

' component comprising:
| ., 40 parts by weight per 1
e 'dnglyc_x_ lyl ether in (a’) above] .. s : e C
-. -35 - 30 parts by weight per 1( : 'par_ts_ by \l;veigh} of said resin toniponent of the éaid-- 35 -
: digly;:(i) dyl-__etthe; Combries s yh;:ei?;ln. Fl{ ené in (b_.)_. g!;ove,_ whqa:gaid comb'i__n'ec_l : S
=Y parts by weight per {100 parts by weight of said resin comnanent .

- E:gnmqnateddd;lglypldyl ether o bisphenol A c_ohtgining 18a lt%;gsgrléig%?pgrr::ee?ltt g{ ’ R
40 Ine and having an epoxide equivalent weight of 450 to 500, is comginéd with o

1 .

pa_rts_- by_ wgigh't of said resin component of the said

t
H

i

H

|3
b



32.7 parts by weight per 100 parts by weight of said resin conponent of
the 10 said elastonerically nodified epoxy resin blend in (b) above, where
said conbined di nl \/m d\/l et her nnrmr. S-es—r-seherel—A—ard—38—5 parts by

T TOT LAA"]

wei ght per 100 parts by wei ght of said resin conponent of a broninated

di gl yéidy] ether of bisphenol A containing 1 20 wei ercent of 15
br,omi ne and havi ng an- epoxi de .equi val ent - vvelg'm ,ﬁ ﬁf i s conbi ned
‘with 15 the curing agent, conprising 24 part 00 parts by
wei ght of said resin corrponent of CIUM gendic anhydr| de and 24 pargzs. by

viei ght. . duct of
met hyl \s;ocl op:lertmadg ayantcamdnsmg rtmwexghtm e,mtofsaldresm 11.. A pol yner
as clained . |°ﬂm nt(g{@hlgfen *?l'é?‘ s % X 'ﬂl) bﬁﬂ Oeronent
me lope leic
conpri si ,ng perl 1&},
conponent o ft:ihec ritle CI -et hel ( ove and 50 parts by5WEI ght
per - 100 parts B A r@$ ctam;edrresanm Q!lerﬂ§cﬂ*Pem 25, ghersin the Tesing i nated

di gl yci dyl &PR “°B ercent of =~ 25
- brom ne and sg{a%% %énes@géﬂ b%% ) ?Rp @?ﬁﬂ\?\&f%ﬁﬁ? c456&‘t%gtgégt6%eo i s conbi ned
‘Wit -t curi ngzagemsbmiglm 81 psrt w wedghmc pone@tofeg t s W wei ght
of said _reS| Ipriaa:y Bech rﬁﬂi‘b;’:l% H&i?‘i"d’é’ whe sﬁ'&t‘?@b‘ wei ght per
100 parts-b Ensz,y §ht’s£§ Nedignt Of sadidResid CAmpéned of a :

met hyl cycl onﬁnﬁla € Biglyciagl etht 6f tis amlAcomin ns Owﬂnghp membg/ wei ght - per

100 paf$s bybrowein mdlmlmgheepoelsiﬁnqm alltof %Fﬁ E igedith aci dlwhere R

is [err] andcfg‘;n “ﬁ @%debgfdﬂ ép a%ce resin
conponent Ofofhsﬁi ilﬁBéneﬁthh Qfdlkh‘i&d)f rﬁ@ 1&y51|a rﬁdﬁ‘ena(ah o 12. é\
-process conpmhgiridg appl ying the pol ymer .according to any one of claims 35
1-11, 28 the sdifg Yaer as clpiagd Wy Y009 AheeiEs 2 '% r‘ﬁ%ﬁ"ﬁ he Tefihosi tBd over

the pol yner %™} 56 106 paeds BY We htld?trﬁlradlmolq%onaliaeme fid he metal is
copper 14. /H;@ymgesmeiﬁ?a%&agd; ngptg g a?m 13 subst-antial l'y as her ei nbef ore

descri bed 40 -and Sg\mrtﬁ yefaigitr el Ofﬂiz %ém “:cge'g ;?/D anyi ng
speci fi8at | cﬂﬁ"mmat" E y$ @ w f ?g it rn| ton

Réad, WW6odf Qhdotsing Ggb . %g nse Wight oP¥ald el

Maj esty' s Stci}?’lﬂpomtyftﬁfdﬁ'ﬂld&f -' € 2 mslberwe X G@MOS a 1976
n
patl g b@rgg @ﬁ?ﬁg e @gm gfw’%m%ﬁ@ mﬁ'ﬁmmmon Y
S R . .'._ cn., B
cnzcttzt‘: <Ecn cn.cncnz-)-scn -cu].,1 c-cazc
ewt . - o eN

and 10" parts by weight per 100 parts by welgh‘t of the resin’ compnnent of .said
trimer acid derived from linoleic acid.
.12, A process comprising applying the polymer according.to any one of claims ~ - 35
l—lll to the surface of a substrate and wherem a metal is depos1ted over the '
- po ymer.
" 13. A process as claimed in claim 12, ‘wherein the metal is copper. -
. 14. A process-according to claim 13 substantlally as hereinbefore described
40 thh reference to examples I to XIV .of the accompanying speclflcatxon 40
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