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con- 15 polynerizable liquid, i.e., nmononer such as talnlng a
pol yphenyl ene et her pol yner .and 80 -~ diallyl orthophtialate, a

pol ychl ori nated aro- then’baking”the coat'ed copper foil at 100 to
mati ¢ hydrocarbon, a pol yphenyl ene ether. -170[err]C for-2-to 30 m nutes.

The baked S pol ymer, and mhere desired, a polyner ‘con-- resin
coated foil is then placed on resin . taining-carbon to carbon
unsaturation such as inpregnated fibrous- materials such as - 20
an allylic prepol ymer or a reactive type poly-- glass cloth which has been

i mpregnated with 85 . ‘ester resin, -.a catal yst and nDdlfylng
ingredi - . the novel resin conpositions of thls inavention =~ = . ° eats
such as dyes, pigments, fillers, glass and then the " lamnate " ii

pressed at 50 to - coupllng agents ‘and inhibitors are; nlxed 2,000
psi at 100 to 170[err]C for at |least 5 S together and ‘used to. <«

i mpregnate a. fibrous non-  mnutes-to convent the resinous.materials to

25 woven mat or a woven fabric. Were glass- the t hernoset state. |f
desired, the-coated 90 ; mats or fabrics are used, it nay be *
de5|rable copper foil can be Iantnated at a- tenperature . to have.
the glass treated with a glass coupl i ng - of -at | east 130[err]C to al nost

any t hernoset L agent. The use of sone solvent i.$ usually resin
base. In accordance with a preferred 30 reqU|red i-n. order to reduce:
t he V|5005|ty of . enbodi ment, the base material is.a thernpset -

the resin conp03|t|oh'to make it suitable for polyner conposi'tion which

is: N L ... -application to the nat or ‘fabric-w th.-conven-
(a) a thernnsettlng ‘pol yethylenically un- - ° “tional, conmercia
saturating or inpregnating saturated polymer containing 10 to 50% by
equi pnent . ' ~ weight of a polyethylenically
unsat ur at ed It is not necessary so dissolve the poly-
nmononmer converted to the thernDset state in 35 phenyl ene et her

polyner when such polyner an eIevated tenperature of at | east 130[err]C5
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econom cally processed with 30 to 60 parts of wunsaturated polyner or a

pol yphenyl ene et her the i npregnating conposition dispersed in 70
polyner, with 5 to 50 parts by weight per 100 to 40 parts of a
sui tabl.e sol vent such as parts of nononer and pol ymer of a poly- :
acetone, methyl ethyl ketone, nethyl -isobutyl chlorinated aromatic conpound

cont ai ni ng at 45 ketone, toluene, xylene, chloroform nethylene

| east 50% by wei ght corbined chl orine and 110 chl ori de,

trichl oroet H?yl en, perchlorethyl ene wha8gihol-ecul ar weight is greate® than
200, i/ ; _ and m xtures thereof and other solvents Known 1n which
corrpos| tion ™ere i s_at Ipaqt 1 ool 10 he useful in pr eparing
allylic prepregs. oproI ymhgmkl y unsat urat,g,q- ggr for

The matt or fabric is- |rrpre nated wth a each 3 rmls of polychl ori nat ed
aromati c com _ glod‘émof%gtgx on of the i mpr egnatr ng com - pound
converted to the therm)set inFlegprs : » 'tion and then’
dried.{o renove the sq| ventrensﬂ@gmggt@ture of at |eagt H3Qerr]Cin the
presence After inpregnation and drying of the inpreg-- of a
peroxi de catal yst; orD-  Izod Impact nat ed fabric, the | Brri2bfate is laid up and
(c) a thernosetting . cgnpos ,pg%ég‘ﬁ - fUur, wi th heat and
mld pressure using c%)re %ﬁgﬂl by wei ght of aﬁﬁgﬁet hylenically 55
cycles and condrtr ons_si- mlar to. those used i-n unsaturated nononmer, 20-75%
by wei ght of 120 F. Deflegtiop Tegpeesi@e et | ay- up»t yBe6ni nates. Rovi ng,
a polyethyleni.call y GunsaW{eahgsgmuaol ymer, . -—5'761@ udi.ng gl ass
roving, is simlarly pre-i-npreg- 10-35% by wei ght of sai d pol yphenyl ene
nat ed for processing By fi Sessn€ravitinding tech- etherDPed¥8 n, converted to
the thernoset state af into prpe t cylrndrrcal
shapes and a terrperature ot eCtflcfj(t’aa'g'?(@gé[err] Cin’ thg—-gﬁa- : _ 60

hol | ow t apered and cohi cal DtskipqnasFath*eMt)s sence,, of Da-1fer oxi de cat al yst.

125 _ made py fr ment re gener aII red . o '
reinforcing material @hi ch'f gm%t“ﬁ\gl ace Eg‘s“ %o 7 150[ err] Cin 60
m nutes. The fiber- woven fibrous mat, a woven fabrr c or fiber :

content of the prepreg- Ianfhmaslsmmsmﬁgamm nay beDi-22%r por at ed |. n the

base. ™ second - - Igaion TeseMethpd di9adiD 40% by wei ght for 'l ow sheet
of copper can be coatﬁd angapal ed 65 densjitypfizgers and up to
about 55 to 75% of copper sheet l'amnated to each”side of the - 130
1,287,5f9 * N. - Hardness (Rockwell) - ' 8» D—T8ase. As indicated
above, dicunyl peroxigde - [T de or .l eads: age 5r st ‘coat ed IS
the preferred-catal yst’ for/\ﬂ-’oro u?:'rrkrltlg Fhe W t h the”corépo?rtr ons of this

i nvention .and ~ COppgr - cI a S ?r |nvent,| on. The heated for
2 to 30 minutes at 10 ?f;gﬁ%?ﬁ{ Ej‘?ﬁ °at150 %@r cl ad

| ai mi nate has excell e:ﬂénwaaliuh b ) hotrlshidiohitko kvoid ey b@ﬁl@r&lﬁs yation at a 5
el ectrical properti esbean@mh%eqst-enng ufthc kest overe (nlyr maximuan fdxurak | east -
130[err] C, usually f ofeldpas megpured.  cher to the base material is-al so

excel lent. - least 5 mmea,teher&nata&aénlsxmaeaém‘ﬁ&%mnmb Qui te-
surprisingly when tesihmﬁxsmgdmrsazh fochoatsetzsbﬂ:mdtsenbd ter;lfembesr st” noi sture

even on NEMVA St an‘d&ﬂtﬂf# E#Hnd emngpthersmtgw exposure to
Se co%

soon as p

boiling water or h| ghI 2: g the standard
pressure steam. ers per - &ad fa na es ret ained = The
coati ngs may beforrrulated vvrth aII -45 . essentially all of their

el ectrical properties a ymer. componeRf,Sad BonS@lebtioh O the L@E&hﬂm
measur ed at I’OQ’msérﬁéTBBﬁaﬂfp Gfere m&i&wkmr&e&ﬁ&eﬁ&ﬁvmﬁpﬁmuc Qhtrdiiods

hydr ocar bons #erd Slmply Imianreasfos Chlmtewﬂ the rsampids tamdorratr c

hydr ocar bon. Ph g 64 gﬂmm |5Wi°r?9‘§ dﬁamw%

pol ypheny| ened@&é rnﬁgﬁmg% 5 5’ Tt d TS ol Y

pol yner s adheficun® patosidz| bas e&tenﬂxﬁ@otilmht ofli SeRPEBiuR] e acﬁfo Peall mﬁﬁﬁystem in
liquid 50 . mewmmmrmmammk%;mmrnmm peak @xafferm

medi a. Useflf) % % liina paper W‘t‘%&(ﬂ‘em@dﬁfﬁ@‘%‘é foil.
Conposi - clu gl dfe ' rs.s P&ESRith studiest WaE AP HhaiZ81 N
a pol ychl ori nﬂteankS.OMIsﬁnplesmlpﬁﬁﬂ inat e sgniccfothe eanpositionsio Mixmpplbt drt i ons
hydr ocar bon apsameintaingd 'age tempeatugs é&?ﬁcacesrmeﬂﬁlée‘me%wmys #é hegon| at ed
at high polyner 20 better than similar conpositions without the solids’

| evel s yet are capabl e of application by 55 ° pol ychl ori nated aromatic
hydr ocar bon. brushing, spraying or roller coating. Coatings

Those conpositions of this invention which containing up to 80 percent
solids can be cont ai n pol yphenyl ene ether resins as a portion applred
by knrfe coatr ng technr  ques, yet they * of the systemare useful as
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excel | ent
sheet wit

conposition of the present
coats to bond

primer
addi ti ona

130[err]C for o
The test nmethods appearing in the following -
b were fol I oned Jn testlngbthe nol ed
~-8peci men

mn'f—dre

encap-

‘el ectronjg corrponents do not forml,zg-;

and = -8

conposi ti
Fl exur al-

D

el ectrical
h a thernosetting

I nsul ating characteristics.
They may be used as conf or nal

i nvention and 30 electronic devices or

coat

saturating a fibrous

I ngs for
as

| electrical .
2 to 30 m nutes.

%ﬂm fraction wlnch xsextracted stéﬁKﬂn .;

Modul usso dzﬂéfemsﬁ'mﬂietggngmalcrystaﬂmechlonn- electrical properties &Mﬂ&d{t&ét@m Mbd. )
t-it tends to be@ resinous T)gﬁlslqné

Ated aromatic in

heating the saturated fibrous Sheet at a tenr
insulation to the devices.
‘ Many nol di ng conpounds used in the
sul ati on of

perature of at

from dlseccompos

-~ 150°C at 2000 psi
.uare mch) The composition of
8J composition, the physical an

14F specification

%

| east
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»

70

D- @g% ‘D, EMAns 0 diallyl phthalate .
10 . Example 2 - - olyester unds are shown in %
D 256 Iding compositiont- were preﬁ»are@@ﬁﬂr €94 ) ﬁ -
D-695 10 d1a]1yl phtlmlate prepolymer ?ud eSpp. Str.)" R - E _
Def | ect i orhisr [ gpmtg, compound | prereacted _ D-Bm ple 4 G .
VAt Ab omer e prerea poly- High pressure-Iaz taining - diallyl H
er S aromatic on - phthalatepolychlofingtes ic wmpound 5 :
Specific Qoﬁbﬂlei‘&‘eachon products were ed in zeaction prod¥cté Sxdre prepared using poly- .
D el ect’5i 3 Gnh chatches =bx phenyls,, | chlorinatdd- | Sgomatic - compound/diallyl J.
Di ssi pat i ggm;g; ,g*co %ll i I()z;\nmrclor phthalﬁg_ﬁgodm?fadefmdmgﬁ(
y € parts ychlorina;
Vol une an jtax%l,na diall 1’ » aromatic d, & chlonngotsd %0 Fl ane
Resi st anc ¢hdhviite moﬁtgaeﬁﬁde heated, togetherUin A2 Ocontaining  60%, | N iveightn cHiGiik,S wg@t od 1 and
2) 20 ratio of 62 parts M chiorinated-biphényles reactedmthfortypartsofdxallylphmalate '
D- 785 38 parts of diallyl pi te mo: -’ d: s of dicumyl peroxide as )
2 parts by weight of di d;& z es%, and is labelled Reac- ne
D- 785 parts of chlorinated bi yls plus duet ' g3 aﬁﬁw A similarly 85
D- 2733 The reaction products epreb&redwu al gtpazedg@ab:&n I"]OQ)af'lﬁ)bf t he’ :
unfi I | 3§ Pﬁ%gaﬁ pped with 2 diallyl isophypalagy %% ﬂ@ﬂhbur .
er, is lal action Pro- .
Cont 1 on R A D e e i A ﬁ i S e v
held to 1hRdOQEE Gdenehalld &ad NGout 01209 dwaari»ep ﬁlﬁrs Blehd of 80
be causedﬁw#mgbsarmmn|ua¥mnnnmhemﬁs@@ *
yi el d vifls HERSHEG Aot -1%‘32 short *mﬁ}g‘ el"g“m@% 1on sarrpl es
whi ch Wer%bs@x@&ﬂh B ?~ hi¥e reaction: products. d1a11yl ﬁ%mgxh or
hours at afits v mgﬁly Iﬂuqdup/vati e, diQiHY/ peroxide catalyst per 100 paftsngf t$§e
sanpl es, Qfl i : aiﬁm isble &V apes dlspelsdd
‘soon as® p ' by weight of g 1 t he
'E pS. - m 1 arts by weight o
Exanples W@@ﬁﬁ@ ime WﬂMﬂﬁI impregnated
ot her wi se tepimor fmndim a 1.1/2 gallon jar mill to'  with this dlspersmn andallowedtodry at least 100
. producelOOOgofgrmmdptoduct iReaction: . 48 ‘hours in air at room temperature. The :
. 40 products were prepared using diallyl phtlmlaxe xmpregnaned glass cloth, often térmed prepreg,
_and diallyl isophthalate monomer ‘and. are ' was cut into 12” by 12” squares and stacked
designated Reaction Product #1 and Reaction 18 plies deep with the warp yarns parallel.
Product #2 respectively in Table IL. The The pre-impregnated lay-up was laminated in 105
reaction products were mixed with diallyl a flat bed press for 30 minutes at 80°C at
45 phthalate prepolymer. and diallyl isophthalate contact pressure, 30 minutes at 120°C at 300.
prepolymer along with some catalyst, mono- psi and 1 hour at 160°C at 300 ps: Two
mer and fillers to make molding composi- samples’ sere prepared, one. using diallyl .
tions. The composition details and physical = phthalate’ monomer and prepolymer; another 110
-properties of samples molded from the mold- sample using diallyl isophthalate prepolymer
50 ing composmons are found jn: Table II. For and dxallyl isophthalate monomer. com-
comparison, the Table includes qualify position: details of: the resin mixture used to -
specifications for diallyl phthalate molding impregnate the glass fabric, the resin confent
compounds . for military use wunder. MIL oftheprepregsfromtheresmsystansandthe 115
: M—14F and MIL—19833. (The: largest physical properties of the cured 1amnna1:es are .
55 market for the diallyt phthalate molding com- found m Table IV T .
. pounds in the United Statw is for military . .
apphcauons) _ - Example 5.
HE ' : A moldlng cmnpoumd was pxepared d1rect1y -
- Exam Ie3 : from a mixture of a chlorinated terphenyl, 120 -
A pomon of the d1aIIyl phthaIate mommer containing 60% combined chlorine by weight, .
60 chlorinated  bihphenyl : reaction prodnce, ‘Reac-  diallyl phthialate. ptepolymer .and - di!allyl-
tion Product #1 of Example 2, was incorpor- phthalate. monomer. - The. folfowing . comy ' _
ated into a diallyl phthalate/tmsatm‘ated poly- tion was comipounded as an “ SDG—F Type™ = =~
. ester copolymer moldmg composition. Test flame resistant molding compound designed 125°



Exampl e 1 Various concentrations of the chlorinated aro-

15 A. series of sanples were prepared which matics wth various
nmononer_concentrations were sinply mixtures of a chlorinated ter- were
prepared. Sone of the sanples tested 5 phenyl containing 6% chlorine or a
chlorin- were subjected to a 16 hour acetone soxhl et at ed bi phenyl -
containing 68% chlorine with extraction at the reflux tenperature of

acet one. di fferent nononers and 2% by weight of The conposition

det ai | s theﬂ eaction initiating 20 1,237,5irgcurryl per oxi de based on tlhe

t ot al g o . : —ttr
chl ori nate oﬁ!’ﬁéﬁ%‘?ﬂ %HrrUM—perEt S ﬁrﬁﬁm@apwﬁo '_'nr&exzﬁt &0
Colltal . he

résitPdescd

peak exotherm m rrer ~~The sanples were pl aS%oRtin ,
resul ts of the reaction-are contai ned pas Exa:ﬁ;ﬂdsaaﬂdherpa@ﬂﬂwﬁﬂtﬁ szemtia(':t ed
to a recordi. nngalfyilPhéaltteprepolmer\@an@coupl

goring
Soxhl et ext rsarcbriaﬁr'i"sI nads fdade Magke on73 ZEgs""'d %@Tf‘h“%u%’%wn’ﬁ?"%smafg% s@@l éé
were placed in ﬁgm.‘a tejﬂ,‘mo CQEAROSi t i onsh(',?r Epol: erC

. yester O]
mai ntal ned at a yure of 160[ er: r] as: mbmm&dﬂmﬂaneﬂeprenﬂamgﬁhearmat ics
and t he nono- Chopped glass (lZﬁ strands) : 90 compositions of this invention were cgm 9

10 mers 'Yyi & ol uti ons in chl r‘? °g%§l;ﬁ‘5
fromthe conpoghkia St;lra@ot acet one. Thelcgé?:ns naﬁ;gd aﬁgﬂ
t hree minutes ®Terddrh Host P}rﬁénah'teZOOO psi 6% set forninyT: Mﬁﬁﬁrtﬁal sgxitneact ed
from the react Aetere (pounds per square |1ﬁ%h)W°?h@deéGﬁ'bQ9§|P§1|%r¥5Q)F for three

product, and.th j}p s the nol di- ng corrposr ti 8n
the physi caﬁs ﬁh&a%tggmwa ﬂhmkxz? ﬁEI gi naI CryStghmpirg chl orin-
el ectical prop#itets vese thbroighly wmdadde'ﬂ:etmposrspedA 10w—prmttredhmmmammg rdlallﬁat it

tends to be a i WW%@%%‘@W polym;
£t TR RO P TC R
pol yester dwagom &@fe@p&z{%@w 02— formula%“ddsﬁ&dcﬁmﬁtetglﬁﬁﬂomere
prepared’ from 90°1Bab'1‘le nhll Fheet v@s chleéi t Heaiewhich ther lemiotty res preparsd  pol y -

chl ori nat ed aat '%%n(fc  Exanple 4

Wt h m)no . minmted ﬁr&ﬁ' by High pressure 1am nat 8@eight -
cont ai ni ng | atidvstbp mem: of € Rbcatdissd dreiﬂfé@imt |Rlypﬁ&g;dkx9@&&baﬁn dGeheral 85
pht hal‘at epol ycmlwmmdlloedormr o’Hatth ectric G 1113ea,ct i on2product s
wer e prepared:@’nSh 6&6 ﬁo W& 31/2 1b.
bat ches. Clgbogﬂaﬁ os,man ﬁ;glhtgat e 50 aromat 1 c onpoungls di al | yl
cont ai ni ng 68%mnolinglemeandehl or i ne ( ocl or hédoﬂtlmlateeapztemmeproduct 0 -
made according to . 12 8 f o6m I\/bnsanto IM any- Exarrp%

Si xty parts of a -a

di al |yl arompﬂ;”;aﬂ ylﬁhﬁlrmﬁrbm‘m&d tpﬁwﬁée y c§ pht haI ase
nononer wer &5 healiallyl ghoglatehemony aad chlonhimd n| ng 60% by vvel ght chl or| ne, was
20 ratio of 6 HAT@"' HEBr & DS ﬁr?érts
of diallyl pht “‘é%“ggﬂ Sﬁ“ aley

nononer and 2 lyas mesh (ﬁspfﬂ ysmel &hﬁb (1940§i| cunyl

per oxi de pero 1wza@e5@m|%MW E;(s 01230 arts
of chlorinat ed% @% %&f Qﬁf;‘g"ﬁcﬁ? Y*m %h > 7100
d? e ol ﬁodi\/e

simlarly 85 rnﬂuerar;ﬁ%e% adlied to BhisCIRER o

reaction pr odudie polymerizgplel Bqufiiretis mirfeure5 'Rhae o ssurging tmikade Wovee glass

equi pped wi th &Y'“EIM&F Fh’ |"¥P° 3 CE‘”OIFIP@E?}IF ‘h thls % eam
jacket. The stém §.€ g‘; is fﬁ,

Reacti-on Pro- to maﬂa e Wd&a& tmea@@urlﬁa By s #4 in

Table | V. A aeed)cllﬁﬂhcui'eamsmhta@ed afterbbatdesaclddswd&es\/\édetsm eavbmyams

120[ err]C. m% Qs h"“A‘“dre I eﬁﬁ P‘W‘ed IaYZSEP H’i‘i h
sovenl %ﬂ at %y

accurate react nate ps

pht hal ate 30 rrwastﬂsomdld:  @dcnie saﬂadﬂi psl Skar hourraeaﬁlPCcua 3m pdluct
with the corre dYRY @ nvﬁltsrela@to oﬁl‘hgrlweéﬁmmbow all@squn@vfe@ wer e
pht hal ate prP p%@@ ?%% As{f‘M tlilﬁse
reacti on produgd was de @hqa O s wk

react ant s wer e dévailg dd,th hkaawdcwhl;tfnedpmrthndmdmawiaataablyst per 100
parts of 85 mm‘}ﬁ@?%f?s%f“@é P‘PIQ)W fromwhich point the reac- reactants
as shown in Table IV was dispersed, 35 tion proceeded rapidly to a brittle
stage break- in the anmount of 100 parts by weight of the - ing up
thereafter into small lunps The "resin blend", in 100 parts by weight of
- prereacted materials were ball mlled for a acetone. Wven glass
cloth was i npregnated two hour period ina 1'1/2 gallon jar nill to
with thrs drspersron and allowed to dry at |east 100



produce 1,000 g of ground product. Reaction 48 hours in air at room
tenperature. The 40 products were prepared using diallyl phthalate

i npregnated gl ass cloth, often termed prepreg, and diallyl isophthalate
nonomer and are Wwas cut into 12 Dby 12" squares and stacked . des) gnat ed
Reaction Product #1 and Reaction 18 plies deep W|th the warp yarns
paraliel. Product #2 respectively in Table Il. The The
pre-inpregnated | ay-up was |am nated in 105 reaction products were.
m.xed wih di aIIyI a flat bed pre,ssv,jwr 30 m nut QS at . 80[err]C121t 45

pht hal ate pr [ aralT; ; ) mnutes
at  120[ erf?fitras, Mg e = \ JITE P cs gl o\/-"p5| and
1 hour .';lfu @gﬁt},c at 300 pa 52 Two @ bdpﬁ:@ ¢ i@ ol di ng

conposi - Roekweip Hesinese (M) pr eparz .

conposPti WF. thitd physid8s ssrer:  anot her
110 . s ;-1l:< @Sz%ﬁ@l e%' . % i’ --Of-' .. o) g65d| al | yl
i sopht halradsg: psirer 2000C - 11 ol Riding Phe Lotla@, | | . For.

and di al | 3(10° Theandcﬂmlammate wmrquwdm d@d:nbedl'abl e N

i ncl ud¥s %&"ﬁ&ﬁf‘%w%g? 0% | s“‘ resi xture used t

spemﬂcéfl ate fg@ m ﬁé‘f?ﬁﬁns fabric,

the resin content conpounds for rExl:dedeﬂllQ'lbblSper enu stidigth g

prepr egsfromthe r dgmple §st ens cand t ally upghinged afes MM'SIWMBB (The -

| argest p bign@%@’é? b= dleinban CLﬁ"'éﬁ'qaﬁ‘rﬁtﬁgﬁ Q§°"a%’é“”3‘8‘ mar ket for the
05

di al lyls Fi;bl a—lqung;o :
States i st 1Ofolyitiet wisdbal-milled laumi w@mﬂ onsA)copper-clad glass cIoth lammate was pre-

_ - : 1 oxide pared using the I::sﬂovcvlms coating ComPOSIAO!rmI d.l ng
$$m°;2%§z%ﬁ%ﬁ%a§ﬁ%%m’“@ N _
dial 'yl p’mslp elﬂmmphmym@dmm Boflee piberolymet(iGeterah Elebiyic Wwei ght , 60

:n&ﬁphe ce heBd_and. twenfly P (B0 oOf 8d he
chl ori na5 qrigh é&’c—l%llzll agts ofhdisilsl dse- pr epol yner
and di aI (DlCu Py 26) ek groaml)t hal at e«
NONONERS. M) vl sti Sfl"!nsrmx- . ) cela -n Bdlll-x.’;ﬁllmul 70% of 85 S
pht hal at @#uwyawfamatpéx hes gh s 206BShrsiey pe'

ester co@%ﬁ?}wﬁmm&e v% %” . e}%ﬂx%n@m ng corrpeend

desi gned paraliel, ‘The impregnated la paftd) ML
Exarrpl‘:\s %]'aced in a vacuum bag whlclﬁ ag then of d1allyl Ialte munomer, 30, parts -of 90

A prem xé&uﬁﬁﬁd t°f(§h¢_ HOM a| terphmyl (Arcolor 5460), ten parts.
a porti orje ﬁ-, g

ate pr;p;gl)ga (Dlapon M),
recrystalh cumny
parts Bg@mgl,&t e SitihaBon) . D@, v
pht hal3t @ Ipmeepdlzy’mnd 160°C Llﬂlemsbf ketobbe | Or.muPsL i ons

tJ-CHerculw Powder |yl
5 35 --° Jjningt de b Thes é‘&h’i‘ﬂs‘l"&'-'@l were
100 | 0 USULLIER (2 e "@*'ﬁ% T

| il
duty mxmml t he e?wasamgh S

ass and fillerg@: mr@pper foil wassqlawd (AT Y |siaat ed :
ter ph (60% com - t hor oughﬁyhmnm glassﬂomlhw 1@ riopesi n-
bi ned hI E Example 10 r(ced) oy r%g’? tg‘? phenyl

ni xt ur e. coaungc}o?ldm e copped oI fzpaﬁl G%S%Rﬂm 8 \Sper foil had & bond 90

conposi t isqie), 0£t ' Sopip@\sddtin ch prepdre CsweiRs @dlthe glass cloth bide ifestyss ohydr at ed-
30 wi th tien of ipg wm#déhf @Mnt @ﬁ § per iiqh: peel strength atd90°AnW$ nmony

oxi de. B e o 15 all e AEGERE s et e

conposi tion : Cal ci U'l’axﬁt@arﬁﬁtﬁrsed for two minutes in solder at 260°C. 1 details
and physi cdhgrmmspert i es  ar eweight- - . Tertiary Butyl- Perbenzoate. =

| orien Example 12 |
3 set fd’P 'IQEE m gyl:gé test specigens: [Fxamp bYdlA(:ett%\e 160, were

nol dedggat ¢ fc for té, sém:a the polymerizable
i NuUt €S. Diallyl - isophthalate - prepo S uonofEx abliple 10. Only %18” e i ngr edi ent s

above were(FM&é?elrwreigle,th M) 10 - méted Eovas) tajitht Odnmttnﬂwl t he gl ass

d t he Diallyl isoph 10 body Pf tpq @ ted. Th
Sormosy S SR\ nat AR @s@%ﬁmm B Fon 1z

ssu tion was
spread on € tbe acetone 2as ei ho@dnadte1 7000 GFED - ﬁfepolyrrer a
al | owed " tRjcumy] o at -room tey Wl‘@hl@lmaett@rph and
pol yphen 'ajigg 120 13 heﬁ%@“ﬁr%ﬂ? bevesm doti g dona’
pol ymer was prepared in which the followng 80 t wo-r r ubber
mll at a tenperature of 80- fornulation was used to saturate glass cloth
90[err]C. The mll sheet was cooled and ground from which the |am nate was
prepared. . into a noldi ng powder. Test pieces nol ded
at 150[err] C at 2000 psi for a nminimmof 1.5
Parts by ‘! :



25 mnutes showed full cure as neasured by

Wei ght devel opnent of "hot hardness" and resistance

Pol yphenyl ene ether resin (CGeneral 85 to boiling chloroform The test
datg=rr—Tatte EFeCTTTC & ade b91- 111) 25 VI shows the
properties of the above nolded Chlorinated terphenyl containing

conposi tions conpared to the M L-M 14F 60% conbi ned chl ori ne (Aroclor
30 specification requirenents for diallyl phthalate 5460)

15 . 13 ol di ng, conpounds. - 1,287,519 - Di aIIyI 13
|sophthalate* PTEDUl yTTE :

(Bapon '~ P TR o gy st o S st bt o
Di al |yl isopht ﬁ@‘ﬁ‘“@ nononer sion in boiling\WRlter.! ay-up i e vacuumsbag

| am nates were Di cunyl perOX|de recrystaII|Ae¢¥md Shwn diode was ﬁgﬁﬂe re
usi ng a diall y|D1 phillalate prepe ml PR g above sul'gillez s:scond coats leﬁ 130
35 a diallyl th qul jerapes and chﬁ bmmmmﬂ A d%W Hﬁgd@l
(Arocl or 5460) .Clay, &k ay- up Thesdlal |pmmm& @ggﬂ?r

95 * Gatrzmpstepar ed by maki ng a05| Bulweﬁﬁoeﬁwﬂdﬂﬂc _ :
et her pol yner WeFissyhBIyL Refbenzegie [ il
and diallyl ltOQ’?ﬂJ‘G{caﬂéEﬁdoL v?aQ(yﬂoQé bl h@an&&ocfﬁﬁfovéﬂ/a ked of o similar diode

pht hal at e r esSi Aok} & @dny Phessurkhé® 1000] ipsidatp Ohat- was s . (Bior Sp amchpsuliti®i ease
Series 1940). 160°C for a4@tre time pfz 3 (shivutese sThe CWMSMWCW%M1%1 o The
chl ori nat ed terphenyl di al Iyl phthal ate several |ayers of woven

gl ass fabric. After, nononer and dlcunyl peroxide were dis- 100

i npregnations the | ani nat es wer e placed in a solved in the acetone sol vent
and the ball - vacuum bag and, evacuated to renove air from
mlled powder was added to this solution to : - the polynerizable
liquid resin mxture. The nake up a saturating m xture. Wven gl ass

45 lay-up was |amnated while maintaining the cloth, type 181, was -
i npregnated with this vacuum at pressures of 15 psi or less (in |

the mixture and allowed to dry at |east 48 hours 105 very
early stages of cure it was very difficult at roomtenperature. The dry
i mpr egnat ed to maintain pressure on -the polynerizable glass
cloth,was cut into 12" by 12" squares, liquid). Full cure was
obt ai.ned after about stacked 18 plies deep with the warp yarns _ 50
15 minutes at 150[err]C as neasured by hot hard- paraliel. The.
pre-inpregnated | ay-up was ness, hot strength, and sol vent

resistance in lamnated in a flat bed_press for 30 mnutes at 110

boiling acetone. This | aninate construction ‘80[err]C at contact pressure,
30 mnutes at 120[err]C was al so cured in a vacuum bag by
exposure at 300 psi and 1 hour at 160[err]C at 300 psi. to a 3
MEV (mllion electron volts) electron- The |am nated sanple had a resin '
content of 55 beamin nmultiple passes of 5 negarads each 44% and
was found to bé-non-burning in _ until a roomtenperature Barco
hardness of ASTM Flammability Test D229, Part 1. 115 - 60 was
devel oped. The polynerizable liquid The following physical properties
wer e details and the phy5|cal propertles of the cured

obt ai ned on the | am nated sanple: . - C | ami nates are set forth in
Tabl e VI. Lam nat e Physical and El ectical Properties Af ter
sol vent reanaI and baking for 5 Resi n cont ent . 44%

m nutgs at.165[err]C, the average filmthickness Specific Gavity

1. 52 - of the coating on the copper-was 1.5 m |l thick. Rockwel | -
Har dness (M . 120 -~ An eighteen ply, |ow pressure, glass
clotHy 5 Conpressive strength psi . 50,400 .. - lamnate was prepared
for lamnating as des- ~ Tensil strength, psi - 43,700 cri bed
in Exanple 8. The treated copper foil . 65 Fl exural .strength, psi [err]
23[err] C 67,300 was placed on one side of the lam nate, with _

Fl exural strength, psi [err] 200[err]C: 13,700 the treated side of the
foil facing the | am nate, Fl exural - nodul us [err] 23[err]C, psi

3.0X10[ err] and the | am nate was then cured as described 10 Fl exural
nodul us [err] 200[err]C, psi 13X10[err] i n Exanpl e 8. I nt erl am nar
shear strength, psi 3,530 The bond and peel strength of the copper 70
foil to the lam nate base after |am nating ' -
exceeded 10 | bs. per inch. This bond strength Exanpl e 9

was. essentially unchanged after inmmersion in a* _ A vacuumbag | am nate
was prepared from - solder bath at 260[err]C for 2 m nutes. ‘a

conposi tion containing no polyunsaturated



15 polyner. Thirty parts of polyp
75 et her polyner was ball-mlle

cloth | am nate was pre- with 10

henyl ene Exampl e 11
d 1 hour together A copper-cl ad gl ass
parts of trlhydrate of al um ni um oxi de

pared using the follow ng coating c
The ball-mlled to saturate glas
were mxed with a solution contain-
i sopht hal at e nmononer, Three hundr
parts of14chl orinated ter phenyl

(Ceners

691-111), 80- parts of d| al | yI iso-

per oi de pht hal at e prepol ymer (bapo
- "Dicup" . is a Trad¢ of hydrated

Mark) with stirring t %0 l8¥[lehl]l(8'n
bal I -m |1 until 70% - ture

h a
$&ah
)" Wit
par a

83!0!

gl ass ‘the i xture pa sed throuc
square. The inpreg@feds (lUl3. f
cloth was stacked 12|plies deey
powder ed m xture was o yarns
with agitation to & oIFErtlIorh loF

was then of diallylphthalate rbnomer,
essentially all of the air was: chl
parts removed. °The ?rayl- ig @l 1

i sopht hal ate prepoly (Dapon M,

vacuum and 5 parts of recrystalli
| amination, for 1 Wodr ht SB[lekd]lc]
35 1 hour at 121[ery]C and 1 hour
met hyl ethyl ketone. |- cure
The saturated glas$ Ioihwwa§ Bdel i
bag at about sqgare$ prepared for

onposI tron (Aydrat— 710 frTomAtcoa)—

s cloth as.described in - materials
Exanple 8: 20 ing 90 parts of diallyl.

ed and twenty parts (320) of 80 175

comzmsmo ng pol yphenyl ene et her pplyrrer :
ade

".
5460) . and 4 5 parts of “di cuhﬁ-l- '
catalyst (DiCup R

n M and 50 parts
al um na (Hydral 710)_ wegre ground 25
IThi §™x- - together-ir a ceramc ’

was used to. saturate
200 .resh ‘si eve

2 plies of 181 -
clotlh 12 inches

ddt d8%Bve Series, 194d). Forty- v

h the warp frve(45) arts of this _
I1el. The inpregnated|l.ay-up was added
dé?t;sgg:%‘o placed in-alvacuum bag which

30 parts of -90 -evaucat ed unti |

orinated terphenyl (Argolor 5460),
Héh E@fnated in of difallyl

a flat bed press, intaining the .
zed di cunyl peroxide t hr oughout the -
I TDEEUp R - *Her.cul ¥s| Powder Conpany)
at 160[err]C. The in 100 pants of
d | ami nate had good "hdt" hardness
ded B{© whén reno¥dd from the vacuum
| ami nating as descri bed. 150[err] C

ten:

and when cool ed t ough_f I exi bl eNi n Exarrpl e 8. A 12" |square of one
ounce | am n §e.“’. 8 1sl l RN :Q‘él (1 joz. ) copper foil
was placed on ong si de . Qf
t he saturated gI%ss cloth II aéﬂu&) l\tA@iC"b \lrxagmloo 40 Exanpl e
10 then I} a ~ (@ ed) as describe in A
copper -cl ad Igmﬁate was prepared by Exanple 8 tq producg a copper cilad

| am nate. Brogl er |coating opto 1 oz. cogper foil, (1 oz per Wen

| ani nated, the cgpp®l f®i 1T h&dl d bodd® 8 ft.¥ a st#ndard copper used
in the prepara- gstr ngth to the gl ass cIoth base in excesgs of - tion of
printed circuit $oar t he foLho i ht pounds per inch peel_strength
at 90[err]. 105 45° oa?rrn'glgo ol\g q%ng‘g _ Thi s bond
strength was nai@tai fed, and the.

| am nate nmai ntained [it |ty e

Parts by immersed®¢r ﬁwolnmL s%ﬁgr at 260[err]C

I ngredi ents wei ght Pol yphenyl ene gt her pol ymer
Exanpl e 12 (Ge er cg c (fqg’p mGl’ ade A silicon diode
was coated by di ppi n érle 11% 'l 60 .
diode into the polymrital e coating conposr .5 D allyl. ji sophthal ate

pr epol yner tifon of Exanple 10. Only aBout 1/8" of |the (FMC.
Cor por ati on, Dapon 10 netal | gads B§Covar) o the di ode, nearest
to the “Diallyl i: ospthaI ate non@rer g&8 8l10. bgdy gf the di ode, were
coated thereby | eavi h@ g‘ Crygri'pa@ed 123 e"'ﬂyl.g 60%chl gri ne part :
of the | eads uncoate 'Eo-g[ agi gag I 145 .55 = @voglor  .5460),
Monsanto ' § @ @ e wag’bakeff injan air -

Chemi cal Cor poration Egagég 8‘5 g-%'g ' @ cBl ag B at 170[err] C for
golmyﬁrie;t?he coe[a)lt'iC tgig%%%gfﬁh :§-§§ 4 éar Ede; e ?go The
resul ting coating was9® ¥ ggi"l'aﬁ & A&ETrechl or oet hyl dne S
150 mls thick. 120 The.

coat ed di ode was then nold encapsu
| oss of ated using the follow ng
performance after 100 hours |nner-
sion in boiling water.

A second silicon di ode was coaﬁed a
descri bed above; Thrs second coat ed

encapsul ated silicon diode shoned no-

encapsul ating com electrical
posi tion: '
15 _ S
S Dial Iyl phthalate prepolyner: ( Dapon
di ode . - B L



5 D- FMC Corp.) 45 was nol d encapsul ated as
descri bed above A ass, 1/4" chopped fibers 25 using a

bi sphengl _A diglycidyl ether type Cl ay, cal ci ned 30
epoxy polymer encapsul ating -conposition 20 Calcium st earate

0.5 (Polyset 300 avail able from Mrton Cheni cal Tertiary Butyl

per benzoat e . 1.5 Conpany). The wet electrical perfornmance

of the - coated-encapsulated diode was 10 The encapsul ati on was done by
transfer ' inprbved as conpared pf a sinilR8518iode - nolding at a ramhs
pressure of 100~ psi at that was not coated prior to encapsulation 25
160[err]C for a cure time of 3 m nut emapeMEonddbdd t he epoxy encapsul ating

conposi tion. Jerr] "TABLE |
(conti nued) - | eBatch Rearion st 16070 Mongress SEdy Monomer St udy
Conpari son ' 13 14 c-éompmgnz C3
C-4 Chlorinated terphenyl 60% chl ori ne 70 100
- o~ 50 ChI orinated bi phenyB, B8% §h+lorlche2 3 C—+4 :
- : - _ %y alrTyr_pnthal at e -
- 80 cﬁ%bﬁg yl i sopjt ha'ﬁ)te 0w - - 50 -
- - bringded bipkeaylendat e -
- Triall yI Triallyl phosphate Dr-allyl'—mal @Qt e D“VI nyI
benzene(55% ﬁe lge gl ycol dinetha- “cryl 5?
- Dmﬂylchlorendate - —_—- Dl_curryL_ per axi de _ —_ 2
2 2 . 2 Triallyl cganudarei t i at i on Fenp. G- -425 — 115~ none
110 none  none 1 ber m Tenp < . 235‘ 200 —none— 250
none none Tinme topk (5o 3 —_4 Terr]1— 5
[err] [err] 1&11&1 g@mammaSoxhl et Extractlon Nat ure of Sol ution
Clear - X= 30 x. — —Cdoudy =—
X Nat ure of DrPﬁEfn%R?"Pxé‘!?t 2 2 2 2 2 =
- Initiation Temp.°C . 125 115 none 110 none  none
’ ' Peak Exotherm Temp. °C 235 200 nore 250  nonme  poue
. Time to Exotherm, min, 3 4 o0 5 o0 o)
4 16 hr. Acetone Soxhlet Extraction
‘Nature of Solution
o Clear : ' X X .
' Cloudy ' ' ' X
NatuteofDnedExtract -
Powder . . ' X X

Gum : X




Powder X X Gum
X TABLE 1| |

Mol di ng Conpositions

United States '
Mlitary ML M
14F Specification
Requi rements for ' . . .
SDGF Mol di 1eg Fornul ati on 1,287,519 . . - 16

Conpounds _Dral Tyl _pthar at e preporyrrer _ 74 Dral Tyl T sophrfalat e

pr epol yner - 70 #%al 1yl pht hal ate nononer e 3
Di al Iyl isophthal ate nonomner o _ 3 Reaction Product #1
([err]) 26 Reaction Lﬂd@e@om@si@@) S ' 30
tert Butyl perbenzoate | 3 m St ear at e,

2 2 Antl nony. oxi de ‘ % dﬂng_ 18
Wl | astonite | 30 .24F Specifatiqnl/ 4" strands)
90 100 Propertles lgnition time (sec )%Dm;f . 3

98 90 ) Burning time (sec 8

76 F Mﬂ%‘ o Heat Deflect] S\I’L '[r:-an'\ EQLI;I‘ Compounds 175 »

270 Diallyl ﬁlﬁﬁhle(terprcpol)'mtrrrpact (f®. |1Dbs.) . . . 0.66

0. 60 0. Oorrp Str. (psi) _ 24,620 -
26, 500 g*;uﬂv}ggﬁc&_m “Flex. gtr. (psi) | o 11, 462
11, 200 Diallyl Soplk ﬂﬂa:(amoﬂ)ner Fl ex.  Mod. (psi) 3 S .70 x -
10[ err] 1. 72x| err - Wt er absorptlon(% _ S - 0.12
0.11 %emm ?%%@)) Speci fi PGavity , - 1.902
1.897 D.C ‘Tﬁ'{’err? ] 250/4 39 4.36/4.24 -

4.6/ 4. 4 ( neees Bytyl, perbenzpatd wet ) - 4 52/ 4.38 . 4.41/4.29
4.7/ 4. 45(%#@“’3 10[err]/10[errlg (4) 1';" . 005/ . 005

. 005/ . 005 \goitast €015 (max.) (wet)

006/ . 005 b D0 Gkan@l5 1013/ 3017 (mex.JoVol une Resist; (ohm)

1 0 x 10[err] 0. 8x 10[err] - 5 x 10[err] (mn.) 720 hr @70C 100%

R H. ([eri‘ﬂe’i‘?/ 38 Reaction Product of chlorinated biphenyl wth-diallyl
phthal at e JIRAGEKe (sc.9) 62/ 38 Reactggon Produggt of chl gyt ed bi phenylwwrth

dial Iyl scpumdifgpdoi(@cyrononer. (3) BBel ectricreconst ant9o (n@.) Di ssi pati on
Fact or. Heat Deflection Temp. °C 175 270 160 (mm)

Impact (ft. 1bs.) 0.66 0.60 - 0.30 (min.)

Comp. Str. (psi) _ 24,620 26,500 16,000 (min.)

Flex, Str. (psi) . 11462 11,200 '9,000 (min). )

Flex. Mod. (psi)y .70 x 10° 1.72x10°

Water absorption (%) . 0,12 0.11 :0 50 (max)

Specific Gravity - o 1.902 1.897

D.C. 10%/10% (%) © 4.50/4.39 4.36/4.24 4, 6/4 4 (max.)

»  » (Wet) © 4.52/4.38 4.41/4.29 4.7/4.45 (mazx.)

D.F. 103/10" ® _ . .005/.005 .005/.005 .009/.015 (max.)
: » (wet) - .006/.005 .006/.005 .013/.017 (max.)

Volume Resist, (ohm) - L0ox10t -0.8x102 . 5x10° (min.)

720 hr @ 70°C,

100% R.H.

(*) 62/38 Reaction Product of chlonnated bipheny! with diallyl phthalate monomer.
(® 62/38 Reaction Product of chlorinated biphenyl with dially hsophthalate mononier.
(3) Dielectric constant.

(© Dissipation Factor.



TABLE 111 D al Iyl Phthal ate Pol yester Ml di ng Conpositions
United States Mlitary

ML M14F Specification .

Requi renents for MAI -

30 (Pol yester) Ml ding _ For mul ati on
Conmpounds Di allyl phthal ate nononer 35 Uncut isophthal ate
pol yest er resin, reactive type, 35 (1) Reaction Product #1
30 (2) dass (174" strands) . - 71,2875 Hydrat ed al um na R VA
48 Wl | astonitg™ 8 ANt nony oxi de
18 Cal ci um steafate Z &y Butyl perbenzoate
2 Physical Prpoerties Conp. Str. (psi) 21, 200
20,000 (mn.) D.C 10[err]/ 10P@ﬂlyl]Phtha]atePolyesterMoldmg Qongfeditons 4
6.3/6.2 (max.) D.C - (wet) ' “;3;_‘ -
6.4/6.6 (max) D.F. 10[err]/10[err] Qjﬁ’?(e s Milary
015/ . 01% (max.) D.F. ., (wet) a.ﬁm&f
.017/.015 (mex.) Flex. Str. (psi) | 3paP gper) Moldmg
14,000 (nm) Flex. Mod. (d’g’fﬂ) tiod 2.0 x 1P7EPYS Heat
Def | ect i on Tenp. [ ermihifyl phthalate mofidrier '35 200 (mn.) Inpact (ft.
| bs.) Uncutlébp&Kalatepolyester (m n.) \Water Absorptl on (%9
0.17 Eﬁlg tS;(Pg»nl tion ti rrgsg)se 105
100 (min.) Burning t K gu _ 75 (max.)
Rockewel | Hardness ( dratedalm 108 Sp@:lfl c Grawty
1.93 Vol. Resistivit ol(asrm cm) 1.24% 10[err] Surface Resistivity
(ohm) 2.8 x PX. side [ err]) Equi ml)g ar anounts of mal ei c anhydri de
and isophthalic aci togeth- 5 er with a 10% excess of
di et hyl ene gl ycol. Wt er * Was -renoved azeotropically - and’'the heating, at
about 200 [err] C, weRhydehkrpwrtzd until the acid nunber of the pol yest er
resin fell below 6. &Xt‘é‘?—dmhyl ene glyc S rermv&%eoggg vacuum
and the pol yester regbr?lds 5%6\)er (2) 622 /abact i ong By,
chl ori nat ed bi phenyl DM t h,,dl a(“}egl pht hal at &. 1ﬁ7t4rﬁ3rrer 6.4 6rc) rrpl e 2.
D.F. 10%/10% ° - ..010/.009 - 015/ 012 (max.)
DF. (Wet) - ,012/.011 2017/.015 (max.)
' Flex. Str. (psi) . 16,700 14,000 (min.)
Flex. Mod. (psi) = 2.0 x108 —
Heat Deflection Temp °C S 272 200 (min.)
Tmpact (ft. Ibs.) 4.37 3.0 (min.)
Water Absotpuon %) S 0.17 0.5 (max.)
Ignition time (sec.) . 105 . 100 (min.)
Burning time (séc.) - : 17 75 (max.)
Rockewell Hardness (M) 108 .
- Specific Gravity . L.93 =
Vol. Resistivity' (ohm cm.) . 1.2 x 10% —_
Surface Rwstmty (ohm)) . 0 2.8 x 108 —

& Eqmmolar amounts of maleic anhydnde and isophthalic acid were heated togeth-~
er with a 10%, excess of diethylene glycol. Water was removed azeotropically
and the heating, at about 200°C, was continued until the acid number of the
polyester resin fell below 6. Excess diethylene glycol was removed under vacuum
and the poly&ter resin recovered .

(%) 62/38 Réaction Product of chlorinated biphenyl with dlallyl phthalate monomer
from Example 2. . _ .

.g



3Dissipation Factor

4Sample conditioned 2 hours 1 in boiling water,

TABLE |V H gh Pressure Diallyl Phthal ate-Chlorinated
Ter phenyl Lam nates Formul ati on Reaction Product, #3 50
Reaction Product #4 50 Diallyl pthalate
- prepolymer -~ (Dapon 35) 45 Dral Tyl 1sophthal ate -
pr epol yner (Dapon M 45 Di al |yl
pht hal at e nononer 5 Diallyl isophthal ate nononer
Di cunyl peroxide 2 Physical Preperties Burning tine
(sec.)18 12.7 1287,88np. St r. -~ (psi) - 18 49, 500
44,900 Rockwel I Hardness (M 118" 122 Flex. &tr. (pai)
R T. 67, 800 76, 20@kx IV 150C %13, 700
- Flex. Mod. (p5|) R T. ~2.43x 10[err] 2.92x 10[err] -
"150[err] C 0.97- I%lghPressurerDmllllyll ogpagedngt h (psi) 49, 100
50,400 Specific Gravity erphenyl Lamingtey; 1.858 Shear Str.
(psi) T : 3400 Flex. Str. (psi)
.67, 900 B i 04 Mot—psts 2.48 x 10[errJ
2.89 x 10[err] e EP ﬁpa) aftéﬁ' 50 . agi ng: -
155C at Dyl S prepolymer. 1 day ~ - 68, 200
72, 800 (Dapon36) da s 45 70, 900 .. ..75, 300 :
10 days Diallybispp tePrePOIYmer 77 800 D.C, . 10[err]/10[err] ([err]) -
4. 46/ 4. 35 ( pg‘ . 4.52/4.38
4.27/4.18 D.F. i1 @5.5“’30,,&,[ er\rN? 5° . . 0055/ .0059 -
. 0039/. 0042 Dicumyl pefoxiit ) . . 0063/ . 0061 ..0042/.0048 Vol .
Resist. (ohm c 2x1015 12. 9x10[ err] Surf Resist. (ohm)
1.3x 10[err] rph}'s‘c”‘lll”‘ﬁ??ﬁ)[ err] Insulation Resist. (ohm) ' 10 day cyde
72/.70/ 100 IBuZfingX tihO s ] 6187x 10[errdy N - 72/ 25/ 100
5.60x 10[err] ComPSStGXQO[err] 49,500 2300 70/ 100 8 3x10[err]
1.9 x1(err] %W 9, Part‘s ” [err]D}'_-'e..ctHc .const ant
[err] Di ssi pation Fac [ eldo @arrpl e1564edi ti onedZZ hours in boiling vvater_.
Flex. Mod. (psi) RT. . 2.43% 108 2.92x10° . £
7 150°C . 0.97x108 , .
Tensile strength (psi) . ;49,100 - 50,4(_)0 .
. Specifi¢ Gravity - 1.822 1.858 .
* Shear Str. (psi) ) 3400 .. . . 3
Flex. Str. (psi) i 67,900 72,700 . .
Flex. Mod. (psi) C 2.48 x 108 2.89 ><10°-.
Flm Str (psx) after o
o aging: “at 155°C at 180°C
" lday 68,200 72,800
4 days 70,900 - 75300
10 days 65,600 77,800 .
D.C. 103/10¢8 (?) - 4.46/4.35 4.26/4.22___
(wet) \ 4.52/4.38 4.27/4.18.
D.F. 1o==/1o6 (8) 1. . .0055/.0059  .0039/. 0042
C 2 : .0063/.0061 - 0042/.0048
N Vol Resist. (ohm. cm,) \ 5.2X108 12,9108 ..
' Sutf, Resist, (ohn.) 1 _.1 3x10% . L19X10%. .
Insulauoanst. (ohm) ) o
' 10 daycycle 72/70/100 . 1.25x10 . 6. 3><1011 EO
72/25/100 5.60x 101 3.6x10 .
_ ... 100/70/100 8.3x10° . 1l.9xlot -
IASTM D229, Part I. '
2Dielectric constant

T
I



19 1,287,519

19 TABLE V
Chl ori nated Ter phenyl Arocl or/ Mononer/ Dapon
SDG F Conpound ' Exanpl e 6
Comparison([err]) Ignition tinme (sec.) 97
90 (mn) Burning tinme (sec.) 70 90 (max)
Defl ection Tenp. C ©165 - 160 (max.)
Rockwel | Hardne¥s (M . 115, : 1,287,5khpact (ft. |bs.) 19
0. 58 w 0.30 (mn.) Fl'ex. Str. (pst)
12,120 . 9000 (min.) . : T,_ﬁ,;e;x I\/bd (psi )
1.72x10[ err] : - Conmp. Stre. 23, 060
16, 000 (prin.) Wat eﬁhhﬁss@qdﬁﬂglggg 3%;1«/ nomer/Pgpon
Specific;Gavity 1. 880 D. C
10[err]/ﬁO[err]([err]) o 444/4E§,5p1e6 4@4ﬁbaﬁso(gax )
(wet) 4. 47] 4-—3F L4 Er’..m
10[err]/10[err] ([err])Ig‘“mn“me(sec-) 0044/ ( ))5 (rrax )
C ., (wet) TN 2t g 017(max (mx) Vol .
Resist. (ohm cm) 6R3&w&1ﬁﬁ{1ﬁﬁsrh _ 115 — Surf. Resist.
(ohm) 7.95 x '10[ @mper (ft. Ibs.) \R3$8 Resi st 0 ¢ins) )
1.97x10[ err] 5x10] %F]ﬁ,}f,d@(s;{l) %9{ @%0%
relative humdity) Comp. Stre. (psi)( [ €7 T]) Lijlo Stat@§0 ?ary ML M14F
Speci fication requi rerreMaterAbsorpuon(% 0. mopertl es —f-or g ass filled
fl ameresi stant diallyl %\gﬁ 1.880 ounds
([err]) Dielectric cons (wet) i%‘?%é Dﬁg@éﬁ Fact or.
20 D.F. 1o=/1o«(a) 009 .015 (max.) .
20 VL Rt ((0 hgl ) mgoggwlmw 013/ 017 (nrlaurl)I | oht hal
Vacuum Bag Lam nat es . For m§- — Diallyl phthalate
pr epol ymer (D%ﬁlﬁggggm) o g0 505410 Diallyl
i sopht hatate pre- (720 hrs PROPY @F100%Dapon - M - : .
50 § Dialyl phthalektive mmidityer 20 Di al'l yl isophthal ate
monomer + 20 O R S L A b Specfcaion reqake o T ©" 1 1€)

properties d;'or glass filled flameresistant diallyl phthalate moldmg .

compouty

(® Dielectric constant.
(®) Dissipation Factor.



Di cunyl peroxi de' 2 2 Bur ni ng

time (Pt. 1) 16 sec. 27 sec. Specific
Gavity 2.104 2.040 Percent resins
28.0 32.7 Rockwel T Hardness (M 117 -
121 Flex. Str. (psi) 25 C 94, 000 101, 700
150[err] C 25,410 (260[err]C) 6,050 ([err]) Fl ex. Mod.
(psi) 25C 4.08x | O[err] 3.86 x. 10ferr]
150[ err3oC 2.49x 10[err] 1,287,51260[ err] C) 1. 47x10[ err] ([ €ro])
Comp.”Str. (psSt) : 49,110 48,740 — Tensile
Str. (psi) 63,460  Tupir VI 62, 110 SHEAT Str.
(psi) 3710 2040 Flex. Str. (H)
93, 90 © - 88, 81Vacuum Bag Lamfskex. Nbd. (H)
4.18X10[ err] Fo 3u] 6X 10[err] Fl exural (psi) after ;
agi ng: i lerr]C at 180[err]C S ' 1
day Diallyl phthflde POfblymer 95, 400 S - 4.d3ys
97, 600 @%1:%35) %53?870 50 10 days . - 93,900
88, 580 dﬁgﬁe ]/10[err] ([err]) 0 4.94/4.85 "
4.72/4.65 DI eatirten mommer (Wet 3o 5% 00/4 84 -
4.81/4.65  Diallyl isofhthalateitnemer] / 10[ err] ([err]) 20 . 0054/ . 0049
. 0068/ . 0040 Chlg;mazehcllterphenﬂ, (wet) 0088/ 0057
10091/.0048 &% oy Resistity (ohm cm)3° '4.17.x 10[err] g
3 56 x 10[err f Surf. Resistivity (ohm.)... 5. 08x 10[err]
2.36x 10[err gtlme(l’tIQ[err]) THskc.run at 260 ésqc.]C ([err])
Di el ectric cphf %1 ([ egllg") D|SS|pat||é ﬁfactor (Lerr]) :
Sanpl e condi RELHEC al i n bofing water. 121 e
TABLE VI | Flex. Str (pSI) 25°C 194,000 Pr eom,mo Mol di ng Conposi tions
For mul ati on . 4 ;ggéc i 25F|éﬂlyo§st er: (Qﬁéﬁ)ﬁs’,%q:@actl ve :
i sopht hal at eFie% Jled @D s 50 eI (260@1 7100) ~ Dal Iyl
pht hal at e NMooGHR Str. (psiP H i 49,110 41 48740 ... ...Chlorinated
t er phenyl Teunsile Str. (Psl) | §386% chl or i ne)- 62110 0
18 gilgrgf(%l) 1/ 4" _Ch(')"_ ggogl ass. fibef¥ 57 57 1
Wl | ast oni teFl . Mod. (H) ° o D18x 106 . 5 10 ‘ ' $
Hydr at ed al UF]hMI(pm)aﬁjer (Hydr aI 710 a Hydr al" is a
aging: | at 155°C St 180°C
1 day | 101,900 95,400
4 days | 97,600 98,870
10 days . 93,900 88,580
D.C. 103/10¢ (%) 4.94/4.85 4.72/4.65
w s (wet) '5.00/4.84 4.81/4.65
D.F. 103/10° (3 -.0054/.0049 .0068/.0040
»  (Wet) .0088/.0057 .0091/.0048
Vol Resistivity (chm. cm.) 4.17x10% 3.56x 10
Surf. Resistivity (ohm.) | 5.08x 10 2.36 10

() Test run at 260°C. |
(® Dielectric constant. - !

(® Dissipation Factor.

(9 Sample conditioned 2 hours m boxhng water,
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stearate 1 1 Ant i mony

- oxi de: 18 18 Physi cal
Properties : Ignition time (sec.) 103
102 Burning tinme (sec) 244 31
Defl ect. Tenpyg~[2err]C 283 1,287,529/ 0 .21
Rockwel | Har dness (V) 102 — 103 — I npact
(ft. Lbs.) 4.90 6. Qg VII- Speci fic
Gavity .1.935 1.953 : Wat er '
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(wet) . 041/, OUS"ChOPpems fitRs6 . 57 37 Vol . -
Resistivity (ohm cm) 6. 8. 74x 114 35 - surf.

Resistivity (ohns.) 7. A@¥dr
([err]) Reactive polyester Me
equi nol ar portions of nal

10% excess of diethylene g

. . xid)
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1-Batybperbswaone hasl i ¢
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in sufficient anpunt to conver{

TABLE VI |
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'WHAT WE CLAIM IS

from (a) 10—70 parts by weight of a poly-
5 ethylenically unsaturated monomer, (b) 90—30
parts by weight of a polyethylenically unsatur-
: - ated polymer, a polyphenylene ether polymer
1 or a mixture thereof, (c) 5—50 parts by weight
per 100partsbywe1ghtofsatdmonomerand
10 polymer, of a polychlorinated aromatic com-
pound containing at least 509, by weight
combined chlorine and whose molecular weight
is greater than 200, in which composition there
- is at least 1 mol of polyethylenically unsatur-
15 ated monomer for each 3 mols of poly-
chlorinated aromatic compound.
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a molecular weight of at least 200 with 2 t03
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monomer at a temperature of at least 130°C-
.in the presence of a free radical initiator.

3. A composition as claimed in claim 1
or 2 which also comprises a peroxide catalyst
which has at least a 10 hour half-life in

benzene at a temperature in excess of 100°C.
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| sopht hal ate type([err]) 50 41
D al |yl phthal ate nononer 50 41
Chl ori nated terphenyl (60% chl orine) 0
18 1/ 4* Chopped gl ass fi bers 57 57
Wl | astonite
Hydr at ed al um na “'—Nydral 710 ""Hydral" is a
Trade Mark) J u
S — ] IIIIIII | |II|I I :
Stearate e 1’f87’519 Ant i rmng
oxi de .18 . 18 SRR - Physi cal-
Properties -1 gni t i on ’ltmeI(Isec Y - . 103,
102 ' o Bur ning ti C 244 - o031
Def | ect- 4Tenp. [err]C’ 283%&%@ C"ﬂ‘?‘tf‘“”s o e
Rockwel | jHardness (M liﬂ'ﬁlulatlon 103
| npact (fit. Ibs.) . ' 690{._
Specific Gravity . | ﬁg‘g m‘“’e '. . 953 qa
Wt er Absorption ( /Q - ‘Diallyl temonomer - §p25 41
I A

ex. r. (psi - (60 ‘g@ ; o
Flex. Md. (psi)-. - '%oum T(g‘f’g? r] 35 2. 01X10[5;{,r r]
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(wet) ' 6. 25/5 08Hydra1 T, “Hyfvdl” 2R _ D. F.
10[err]/10[err] fvl[,?rG o 014/ 5;0 - o .
(wet) 041/ 0 teatate FEP01 : Vol. . =
Resistivity (ohmcm) 6: éio%'&wr] 8 74 xle[err]ls :
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([err]) Reactive polyester Physical, Propesgieh Exanpl e 3 nade by reacting
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10% excdss of diet hyI ene. (Buttiy time (sec.) VHAT 28 CLAIM | & ..
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pol yet hyl eni cal | y unsat urat\@,ﬁRg@stm hilRh) Of @, fl)otchl @746@ 1ed aromat '. C
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. combined chlorine and whose molecular weight
* is greater than 200, in which composition there
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. is’at least 1 mo} of polyethylenically unsatur-

ated monomer for -each 3 mols of poly-

chlorinated aromatic compound
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at least 50%, by weight chlorine and having
a molecular weight of at least 200 with 2 to 3
mols of the polyethylenically unsaturated

monomer at & temperature of at least 130°C-
.in the presence of ‘a free radical -initiator.

3. A composition as claimed in claim 1
or 2 which also comprises a
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ted -aromatic' hydrocarbon containing

: a_peroxide-catalyst
which -has at least & 10 hour half-life in-
benzene at a temperature in excess of 100°C.
in suﬁictent amount to convert the ethylemcally
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unsat ur at ed nononer pol yner-chlorinated aro- inert fibrous filler, a

fibrous mat, woven fabric mati ¢ hydrocarbon m xture to the thernoset
or non-woven f.abric. state at el evated tenperatures. _
11. A conposition as clainmed in any of 4. A conposition as clainmed in

any of clains 1 to 9 which also conprises up to 400 5 clainms 1 to 3 which

ot S MMM 2% "5 2551158 a1 ) 078
et hylgni calty ‘undat dr at ed* nonoy 57,519 clains’1l to 11 \QQLCh al so
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orinert fibrauis Filler,i arﬂtcadmatt woms fabmhy'"

ht H3I Aqgompos aﬁ dgidnin w0 o 1Tyl
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to 6 i Reogeies BSt-tlimetbe Zoadtiteay ni (Papy OF mopdies |sad; t&npeelat ure of at
| eas® J3OFENA.C TR o m o b D q_ GERBE AN aro- in the
presen@pm ke by AgbyL pekoidy.S VEEE A BredierBRC2000N product is
a per- % @b mﬂmm qlaehdrrda t ctfhemrwbrsbmmomdme:satlewmmotat al yst which

has E’B‘“ﬁdu?" ﬁwfﬂ Y'hlflt Ell‘t“ Hor wei ght of 40

benZeneg Al el BHRE .

unsat urda ﬁd mepnmr ;prepolymer.

parts SAUYERLE hl’olmerarmloy@d’t

per oxi qiice ¢ Je .f”‘!ﬂ? .0?%1‘;‘-,

di cutly [ BE g - ol hotf Agt's by

wei ght ataﬂbltls bglya,nahammazam adl mtehylhmeauﬁ 5nsatu1dte¢t@6_1 &Ly - parts of

mononerd. mnpmcbfmﬁl belﬁydlw@ Hat-3FHhebn; bfe QOWPhQI,YleQe 5.- di met hyl
y@ ed: r%rratl compoun oeF' oo Boset SWEH ot ary -

but pmﬁ‘ pgy@up gy@t onbgle and 110

by lweiphr @ X dm Amethodﬁaodamed)henpbfanlwmel ght is

Wert

gr eat er(a)st @?anndZG) as defined ig dﬁmg S|]t5|'-'?)i117 A grhich areinforcingymatenipl E]E'Wnl nwhi ch
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parts by wei ght per 100 parts by wei ght of 18. A method as clained in

any of clains (a), (b) and (c) as defined in claiml of an 15 to 17 in
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