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ese high performing plastic materials are
gl mstrucourel pures df thigh| et iy
craft, electrical insulating components of com-
munications, detecting, control and computmg
devices and chemical processing equipment.

Two approaches have been taken in the
development of resinous materials that meet
high performance requirements: 1) the syn-
thesis of linear polymer molecules with high
melting points and 2) the production of
materials capable of attaining three-dimen-
sional rigidity through a high degree of
chemical crosslinking of polymer chains.

High performance thermoplastic materials
characteristically are. composed of highly
ordered, linear chains capable of orientation
into very closely-packed molecular configura-
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Fabrication techniques for thermoplastic
materials require economxcally fast flow of
the plastic, therefore, processing of these high
temperature thermoplastics into molded articles
is generally carried out at temperatures much
above the maximum temperatures at which
the materials are useful. Thermoplastics which
have useful strength characteristics at 150° C.,
for example, are generally molded at tempera-
tures in excess of 300° C. ngh processing or
molding temperatures require costly precau-
tions and limit the use of such materials.
Another shortcoming of thermoplastics is that
they all are subject to solvation, either com-
plete or partial, in solvents which, although
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plastic and thermosettung res

condensation type thermosettlng resins in
combination with thermoplastic resins, such
as phenolic resins with polyvinyl butyral
resins, blends of the two types of resins have
generally proved to be incompatible. The
three-dimensional net-work structures of
thermosetting resins normally cannot accom-
modate more than small quantities of linear
thermoplastic resin molecules. Curing the
thermosetting resins containing incompatible
thermoplastic resins forces the thermoplastic
resin out of the thermosetting structure, result-
ing in syneresis or * blooming” on the sur-
face. Though some measure of apparent com-
patibility is occasionally found, the resultant
properties of the combination are poor.
Mechanical properties are usually much poorer

get statc, these compositions exhibit excellent
electrical and mechanical properties which are
retained at elevated temperatures.

It is surprising that these novel compositions
containing thermosetting and thermoplastic
materials cure into compatible thermoset com-
positions. Generally the properties, both
mechanical and electrical, fall between those
of the thermosetting and thermoplastic com-
ponents, However, quite surprisingly, in the
thermosct state, preferred compositions com-
prising 10 to 859, by weight polyphenylene
ether polymer and 15 to 90% of a diallylic
phthalate monomer or prepolymer of which
at least 5 of the 15 to 909, is monomer
exhibit mechanical and electrical properties
that are better than what might be considered
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phthalate monomer exhibit flexural strengths at
ambient temperatures in the range of 14,500
to 20,000 psi which are greater than for either
the thermosetting or thermoplastic resin alone.
Dielectric constants are in the range of only
2.7 10 3.0 and dissipation factors are less than
.006%/, over a range of frequencies. This com-
bination of high mechanical strength and low
dielectric constant and dissipation factor, both
of which qualities are maintained at elevated
temperatures and in the presence of water, is
apparently unique among rigid thermoset
resins.

‘The physical form of these novel composi-

pected improvement in flexura]l strength at
elevated temperatures of preferred composi-
tions of this invention over what would be
expected from additive properties of poly-
phenylene ether polymers and mixtures of
- diallylic phthalate monomers and their pre-
polymers.

All of the polyphenylene ether polymers
currently available have been found to be use-
ful in practicing this invention. One method
of producing polyphenylene ether polymers is
described in U.S. Patent 3,306,875 issued
February 28, 1967. We have used three poly-
phenylene ether polymers available from the
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practicing this @m,xb}ﬁ, il Tlesteprprolyperg are solids  compositions. Fillers which can be used in
containing little or no monomer; they can  practicing this invention include calcium car-

be stored indefinitely in this form, since they bonate, both precipitated and wet ground

60 require a catalyst and either heat or actinic types, calcium silicate, ground silica, calcined 125
light to convert them to the insoluble stage. clays, chalk, limestone, calcium sulfate (an-
It has been found that in addition to allylic  hydrous), barium sulfate, asbestos, glass
prepolymers the gel polymers of allylic mono- (powdered), quartz, aluminum trihydrate;
mers such as are described in U.S. Patent aluminum oxide, antimony oxide, inert iron

65 3,368,996 issued February 13, 1968 and Bel- oxides, and ground stone such as granite, 130




tenperatures and in the presence of water, is of producing pol yphenyl ene
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and the preferred amount of remfommg glass
is 50 to 75%,.

In using the prepreg technique, the poly-
perizable composition is used to impregnate a
fibrous non-woven mat or a woven fabric;
where glass mats or fabrics are used it may be
desirable to have the glass treated with a
glass coupling agent. The use of some solvent
is usually required in order to reduce the vis-
cosity level of the resin composition to make
it suitable for application to the mat or fabric
with conventional commercial saturating or
impregnating equipment.

It is not necessary to dissolve the poly-
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polyphenylene ether resin and then the
* laminate ” is pressed at 50 to 2,000 psi at
100 to 170° C. for at least 5 minutes to con-
vert the resinous materials to the thermoset
state. As indicated above dicumyl peroxide
is the preferred catalyst for producing the
copper—clad laminates of this invention. The
resulting copper-clad laminate has excellent
adhesion of the copper to the base material
which has excellent electrical ‘properties.
Quite surprisingly when tested according to
NEMA Standards Publication LI—~1—1966,
but at up to 200° C. rather than the 25° C.
standard, these copper-clad laminates retained
essentially all of their electrical properties
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However, at least 5 of the 5 to 95% poly- in conpounding diallyl
pht hal at e, epoxy and nerizable material nust be nononer. pol yest er
nol di ng conmpounds. The nolding The diallylic phthal ate prepol yners, diallyl
conposi tH-ers—ray—be—+-H-ed—or—unttet—The—ort-hophthatate—and—di-attyt-

i sopht hal at e, ed pol yphenyl ene ether resin, polynerizable 40 in this
i nvention afgéﬁ%%ufactured in acon- material, free radical catalyst,

i nternal nol d—405 ventional fashion by polynerizing a nono- release
agent, pignment, dnhlbltor etc., are WEHngﬁMﬁHIa| to produce a soluthn

of the si nmply—m y S -~
mononer, to a poﬂﬁmeas‘lfﬁéatrﬁ" rfglp?fﬁyreq frich 29 Hblﬂ‘ému{ ﬁ°
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sol ubl e prepol Wemoxrbmacqe premloe pregobymesy, in soltemn int he e eimd rtmlsebedteatnmf tvomayesh out

50 and onomner . H{l monm an use CO orc % la ;6 w%v%s lﬁgrrlafl Ztg;::v for
about 1 to 60 niny tﬁé o m@ﬁ%&feﬁﬁ o £y dsa§ S ol PR ether 45
Because of the Vaﬁrktadcri{dtﬁé:ﬂﬁhttZS%Sb yoweghh 6fSie-NOReet aitdn idiaktyl psroﬁmamet prepolythed be
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v oh w11 L eave BB CLPAAIST oSS LR ORIR AN ool
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typi cal nethod of tide parrado sfgmeadt ol prepelySer  drixd Whder mﬂty,lo&hryﬁlmfwhvmtcaﬂd be
i nsol ubl e, inekt @2®ynh§1Yl§ *61 lbwshplﬁd bgwe@atgﬁﬂi B 3@@‘01’3@13 F@&fue@emg film.
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light to convert t Héencdmpodiives ofntsxelmvbinen s:tna@e. The @dstalyghodclamalednpg Im rheéttllgwre
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hydr OUS) bar i um?® sou ’fhese 5 ub[ éné%n:s ﬁfd;%?? p §E}cx en mac}% eﬁﬂﬁ%e Vari qu 1t1r01§s of

allylic nmono- (po ere , quarfz al um num tri y rate, mers such as are
described in U S Patent xide, antinony o _ngst 1ron 65
3,368,996 i ssued Febr uary ?%MEHI {é%qggnd Bel - oxi des, Kkﬁg gr gﬁ%d stone such
as granite, 130 1, 228, 2XiQdvbem 3é [Elasticigar bl e, | i nest one, s®/e/80 one, phos-
phenyl ene ether resin. Sinple uniform dis- phate rock, travertine, onyx
and bauxite. persion ofc tHg;RM.¥R¥ENY| ene ether resin poys ¢Aglditionally,
inert fibrous materials may be der in the solvent- rmnorrer-pol yneri zabl e
used such as synthetic ﬂbdesImIQFtass fibers, resin mxtupes%%uffl ces.
Prepregs are generally % %%%‘%S and cel ulosic fibers %o 200 parts
nost econom cally processe 3%‘ "60 70 by wei ght oP friler and/or
fi ber per 100 parts pam® sDeﬁectioina“emesannecorrpom tion di speDsed8in by wei ght
of diallylic phthalate- henyl ene 70 to 40 parts of a bl e sol vent
such as ether resin may e%Io {ibsorption _ acetorl?e%@t hyl et hyl
ket one, nethyl isobutyl ¥A Sﬁ&ﬁ@&raﬁfy nol di ng conposi t i ops, p—epze- ket one,
tol uene, xylene, chloroform nethylene -~

e

1. Dielectric : » D—150
J. Dissipation Factor ,»  D—I150
K. Volume and Surface Resistivity s D—257
L. Flame Resistance 5 D—229
M. Hardness 9 D—785

*The flexural strengths at 150°C. for the unfilled resin systems were
obtained after 1/2 hour conditioning at 150°C. Each individual specimen
was held to 1/2 hour conditioning to avoid any ambiguity that may be
caused bér post-curing in the test oven. Only maximum flexural yield was
measured.



10 sentative of this invention, was prepared by chloride,

trichl oroet hyl ene, perchl oroethylene 75 blending pol yphenyl ene et her
polymers in a and mxtures thereof and other solvents known powdered form
with varying anmounts of in the trade to be useful in preparing allylic
di al Iyl orthophthal ate nononer and prepoly- prepregs. ner to which was

al so added 2 parts of The mat or fabric is inpregnated with t 5

di cunyl peroxide, by weight, per 100 parts of solvent sol ution j@gxd/t hen
dri ed]to renove the 80 pol yphepy)gpe axide resin plus diallyl phthal ate
sol mer. A
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ort hop mmaésatee adpl pimmyﬂxemyl p@{ hedith polypl§fylene retiee polymidre af idiser cont ent  of

thelﬁr e cEbed & Example fhu P8y | ami nat es
e R e e i LR, oo

40% bwlwaf gt meEi‘nghﬁMpcﬁlﬁ&ﬁl:«In& thé D@EsruRnd 1599 OO 30/ nfgtes mgarﬁdl ents such as
dyes, piygrabnand elecitical piopraties $§ mobsied/ 5 Ggd glfesstahé at @lneatresemsghdlcatcﬂ 80 fillers,
|nhﬂ6|“HPEsaﬁﬁﬁégﬂbﬁd%*¢ﬁg agents %hﬂe 1. Thepr Jﬁgﬂﬁgﬁi m“éyfgg gl ass mat

or glass fabric p@&efoFth, which I%&&gn"“"%‘h ia“ﬂeosﬁa@ AF P 52 s
Ianlnat95wn$hﬁn%mmgkmqmnmﬁﬂwaebmf|hﬂmmmmiwmwnd @ﬁmau&lbfommkmon woven gl ass

mat or Paesleqd molded Hgykﬂekﬁdn§k§uﬁh amnplss pre setipréniniiksble Ty om gl ass fabri c,

whi ch  h'g subsgurng digflyl jsoplshalate mpnos - agnat ed gl ass roving, is generally about
treated with a glass coupling agent. The lay- 70 to 80% of the total

wei ght of the cured 35 up is then | am nated under heat and mld product.
100 pressures according to procedures well known Reinforced |am nates of
fibrous materials in are art to be useful for curing allylic resin such as
glass cloth, glass mats, synthetic fiber, |am nates.

cloth mats, paper and the |ike can be copper- A typical slow cure is
effected by placing clad to produce copper-clad |lam nates with 40 the
wet lay-up in a vacuum bag and appl yi ng excel l ent electrical properties
to be used in . 105 a vacuum of 28 to 29.5 inches of nercury preparing
printed circuits and the |like. The for about 5 hours to renove bubbl es; the
copper-clad | am nates are prepared by coating evacuated |lay-up is then
pressed at 30 to 50 copper foil with a polyphenylene ether resin psi for
30 mnutes at 82[err] C., 60 mnutes at coating and then baking the coated
copper 45 104 C., 30 mnutes at 141[err] C., 15 mnutes foil at 160[err]
C. for about 15 minutes. The 110 at 149[err] C., and then cured an
additional 60 baked resin coated foil is then placed on resin m nutes at
149[err] C. in a lamnating press inpregnated fibrous materials such as

gl ass under contact pressure. Thin sections can be cloth which has been

i npregnated with the cured nore rapidly; for exanple, 30 to 50 novel
resin conpositions of this invention 50 psi for 60 mnutes at 149[err] C.
The amount which contain at |east about 10% or nore 115 of glass in the
| ay-up can be as high as 80% pol yphenylene ether resin and then the
and the preferred anount of reinforcing glass " lamnate " is pressed at
50 to 2,000 psi at




is 50 to 75% 100 to 170[err] C. for at |east
5 mnutes to con- In using the prepreg technique, the poly- vert the
resinous naterials to the thernoset 55 perizable conposition is used to

i mpregna bove—dieumyt—peroxi de 120 fi brous
non-woven rra%;i{o.z) a woven fabr| c; 1is the preferred catalyst for producing

t he where gl mats or fabrics are used it nmay be copper-clad | am nates
of this inve n. The desirable to have the glass treated with a
resul ting copper.clad | am nate has excellipﬁﬁglass coupling agent. The use
of sone sol vent_"adhesion of the copper base material 60 _is usuatiy
required in order t educe the vis- which has excellent electrica
properties. 125 coslity level of the resin conposition to nake Quite
surprisingly when+ ested according to it suitable for appllcatlon to the
mat or fabric NENA| Standards Publicatign LI-1-1966, mwith Gonved i onal
commerci al saturatd hg|or b@ % uptogoﬁebﬂmcargher$hm1ﬁm 25[ert]
C. inpregnating edh nt | © &t ghddrd, tNese Ebpper”ckaq
| am nat es retainem 5 It is not necessary to di ssol ve the pon-
essentially all ofg'their electrical properties 130 6 =
1,229, 249 as neasudr ¢d|at room t enperat W e. gdri edqan«d cursd at
about 300[err] F. t i ve Conposi tol ans &o&t agning @ p,ol a;pl*@nﬁ ege jclearg
surface filnms with ex¢® |8nto adhesi oA, %t Rer vpokyner * a~pofynerizabl es «
liquid such as toughpess and high heat and chemical resis- 35 allylic
nmononer, and allylic prepolymer were tance. 5 found to he very useful in
practising this g Solutions of polyphenylene ether Lesi n,ia & nwen®i on.
Where allylic prépol ywiers and varieky §<newm-«as\ol\le:ryl“‘ (Reghster ed &r adenqn k
al lylic nmononer séver d|@sed i \Aas°fqundzteg gf ﬁer&raﬂ Bl ect ra c*'lCoﬁpaay)m
and diallyl iso-gbe very useful to use an allylic conposition pht hal at e
prepol ymer, and dicunyl peroxide 40 which results fromthe pol ymegi zatio
of the catalyst&gwhen|dissolved in trichloroethylene 10 monohes t9 pr odu
prepol yner in soguti in wer e fOLmdaooseQar@tealqiomtv@ [hye¥ sSHi Nyt he
monorer . Howevers prépel ygerg my Be “wid cB t e Bot om | dyek Wascl Barg andl
straw sinply dlsgolve in the mononer and used ~col orfed and t he top | ayer
was nearly opaqui. in|the conpositions of this invention. In thge §nfra-r¢
anal ysi s showed gol yphenyl ene ether 45 first alternative &b&ut 3258 by
wei ght of pre-= gesinjand diallyl |soptg haI ate tEre epoRyngr £o S5 pgdl yner_in
nonomer repres nﬂs a ut ;he, be ﬂrese an sNs é%tQMQsthgt
maxi mum arountS o pr €pdl yfrer™ i A' nondirer” sepﬁr atioh was su‘%pl Y bet vieen =
e obtained without gelling the pre- nore or I|ess
pol y- pol yner-nmononer solution. In ﬁhe$e:noﬂp05|
The bottom | ayerg when 50 tiogs ;hegrailQ_&E nonomgr
Lgave a tacky, oC|°’EaB f 8l it W cb cBul® & R0 3td: H
$i r*sioukrd be Between weured af” 360[®r rj F fora &
95 and 95:5. Using the 25% by wei ght ThIS bott om
o ideally prepolymer in nononer sol uki @ns@ ogt en
urating supporting materials &ed tonas;",do ", the
v sgch as glass fabg cgorgglg@ss Bt 9f & B ogucg;n%
Se & waswaFi ed 73 of 14: -QOmIdw-pressurre“’-I afti nat es
to 75:25. These conpositions were nol dable, dried
olid which could and coul d be dissol ved or dlsperse¢
nol ded and conpre55|qg m@lded
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cl ear solution wgs al
refer- suited fAr sa
rati o of polyphegyleg
55 ether resin tg "
The top | ayer when 25
gave a rubbery bl ack
in a sol- be transfe

Dissipation factor (%) 10%/10% dry

Dissipation factor (%) 10%/10% wet
Volume resistivity (x 10" chm-cm)
urface Resistivity (< 10'® ohm)

Diallyl orthophthalate prepolymer
Flexural Modulus (X 10%psi) 150
Tensile Strength (psi)

Dielectric Constant 103/10% dry
Dielectric Constant 10%/108 wet

Flexural Modulus (X 10%psi) 25°
Water Absorption (%)

Diallyl orthophthalate monomer
Flexural strength (psi), 5°C.
Flexural strength (psi), 150°C.

Izod impact, ft. Ib./in,

Hardness Rockwell M

Dicumyl peroxide

' Polyphenylene ether polymer
Specific Gravity
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Diailyl isophthalate prepolymer

Dissipation factor (%) 103/10% dry
Dissipation factor (%) 103/10¢ wet

Diallyl isophthalate monomer
Polyphenylene ether polymer
Flexural strength (psi), 25°C.
Flexural strength (psi), 150°C.
Flexural Modulus (x 10%psi) 25°C.
Flexural Modulus (x 10%psi) 150°C.
Dielectric constant 103/108 dry
Dielectric constant 103/10% wet
Volume resistivity (x 10' ohm-cm)
Surface Resistivity (x 10'® ohm)

Hardness Rockwell M
Izod impact, ft. Ib./in.
Tensile strength (psi)
Water absorption (%)

Dicumyl peroxide
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15 oxide per 100 parts of total resin. The nold- cribed in Exanmple 1
using 2% dicunyl per- ing conpositions were conpression nolded for oxide
as the catalyst. The conpositions were 40 30 minutes at 150[err] C. and
200 psi. The de- no i i sheets—at—a—tem—tatts—of the
nol di ng conpositions and the perature of 155[err] C. for 30 mnutes in a
flat physical d electrical properties of nol ded bed press and at the
pressures indrcated in 20 sanples are set forth in Table I. Tabl e
[11. The pr essui@s were approxi mately thea;snsmumrequired to achieve y
transparent 45—EXAMPEE>——————— speci-rens—Fhe—conposttions—
nol ding condi - A series of nolding conpoa%%iggﬁ were pre- tions and

physi cal properties of nolded pared and ~as described in Exanpl e
sanpl es are set forth imoldalibigilyl Phthalate—Holybhefyldds Biet! Plyigks djoﬁbdsmbns

i sopht hal at e nono- 8 1 229, 249
[err] 1,229,249 [err 10 31 3—2 3—3 —4 1,229, 249
10 TABLE IIIP&Q%Q@Qmﬁhﬁnhmhmghthqbate-PoIypmﬁnylene Etsher Ponneys
Conmpositions 3-1 3-3 3-4
Pol ypheny| enBiabyl [petho @iﬂ&tﬁaﬁlymer- 208 0 40 5
75 Diallyl or tAWEHFRSfat e pol yner® i zation @ xture 0 40
60 Dicur@f] peroxide 25 Di cunyl peroxi de 2 2 2
2 2 . 2 Curing conditions 155C. Pressure, ps
100 Curing Fgglitions 155°C. 700 . 3000 Tine, mnutes
30 Press%.g psi 3fdo . 300 7 Flexgpal Str. ggsi at
25-C.) 15, 670 18, 600 17,610 18, 020 ,, ,
(psi at 150[eﬂmwcnwmms 2,400 30 1,490 30 934 7
1, 780 Fl ex. L, (at rr]C.) 4.
418 iy S, Gt e, (2 ugs%i@lo[err]‘s‘?’gt 150 (47 ¢) o 5o
0. 63 » o ,45(psl at 150°C) 1286 D.C. 10pErr]/10[es¢] dry 1,780
3.31/3.24 18 /3.07 2.92/2.88 ,, ,,._, wet
3.38/3.30 Tl "é°d2‘§7>31° 1(at 25°C.) 34%%/3 09 *¥ 2.96/2H DF 39
10[ err]/10[ errd. Adddmu{%o-s (at 150°C) 0.79. 527/ 0. 998 . 50445 918 1.55
.511/.536 271 ,, ,, wet (96 0.575/1. 081
. 472/ .784 D.C. 1036’(95/""576 é2312()3 2287 3.22/3.18 3.12/3.07 2.92/2.88
» 3 2 Wet 3.38/3.30 3.25/3.21 3.13/3.09 2.96/2.88
D.F. 10%3/10¢ dry (%) 0.527/0.990 .504/.918 .511/.536 :383/.271
w3 s Wet (%) 0.575/1.081 .472/.784 .505/.576 .282/.287
Volume Resistivity (chm cm) 8.82x10% 2.4x10% 1.2x1018 2.7x 1016
Surface Resistivity (ohm) 1.00x 1018 5.0x10% 6.4 %101 0.9x 1016
Water absorption (%) +0.37 .41 .31 40.15
Specific Gravity 1.237 1.183 1.191 1.134
Tzod (ft. Ibs./in.) 1.84 1.98 4.85 2.12
Rockwell M 111 103 105 98
EXAMPLE 4 was used in making blends with polyphenylene 10

Diallyl isophthalate monomer was poly- ether polymers as in Example 2 and which
menzed at 120° C. using a combination of were catalyzed with the 2%, dicumyl peroxide
5 0.1%, tertiary butyl perbenzoate and 0.2% per 100 parts of resins and monomer. Test
hydrogen peroxide as a catalyst until 259, of specimens were molded from all compositions.
the monomer had been converted to diallyl The compositions, molding conditions and 15
isophthalate prepolymer. The resultant diallyl physical properties of molded samples are
isophthalate prepolymer-monomer solution set forth in Table IV.
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. solution:

‘EXAMPLE 5

A glass cloth laminate was prepared as
follows: A mixture of 500 parts of poly-
phenylene ether polymer (polyphenylene ether
polymer—Type 631—111, General Electric
‘Company) and 500 parts of diallyl iso-
phthalate prepolymer were ball milled to-
gether overnight to facilitate dispersion of part
of the mixture in the following saturating
Three hundred parts of the ball
milled mixture were added to a solution con-
taining 400 parts of diallyl isophthalate pre-
polymer, 300 parts of diallyl isophthalate

monomer, 30 parts of dicumyl peroxide
catalyst, 10 parts of gamma methacryloxy-
propyl - trimethoxysilane and 1700 parts of
acetone, with vigorous agitation for 30
minutes. Woven glass cloth was impregnated
with this dispersion and allowed to dry at
least 40 hours in air at room temperature.
The dried glass cloth, type 181, prepregs were
cut into 12” x '12” squares and stacked 13
plies deep with the warp yarns parallel. The
prepreg lay-up was laminated in a flat bed
press for 30 minutes at 80° C. at contact
pressure, 30 minutes at 120° C. at 300 psi,

15
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25
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i sopht hal ate- pol ygheny! RRgnStheL: 25°c.fompari on, palyeer | am Nafeee- 1
| am naste Fl exural St r.y I?psfu zg{* %5% erf]OC. ) B 72,?@0
66, 410 , , ' (psi at,» 26@psert 36CQ) 1.86x1021, 570 2.02x10¢
19, 490 Fl exural Modul us . (psi. [err]C.) 2.67 X rr]
2.61 x 10[err] (ps?luelé%le 5%0?’8#?%5‘2'5 1.88%106 S 2. 02x
10[ err] Tensil e St rCompfesive 8ir. @8 af e5°C))C. ) 43,400 52, 399,850
50, 690 Conpressive Str.. (psi at _25[err]C.) 43, 400
39,850 Dielectric (%ﬂ??’ﬁ%t%f‘“a%[zé ‘] C: 10[err] cps., dry
4. 27 e &%, 4.27 4. 341
4.55 10[err] cps., dry e 4. 4.37 ,,
., wet » o Wet 4.26 4.32 4. 425D ssi pation
Factor, 25[err]C : 1@k eLrlsfps., dry 4.22 4.37 - 0069
.0108 ., ,, wet ey . 0071 . 0128 10[err]
cps., dry » o Wet . 0067 4.26 .oo% 2, wet
0069 DiseBHA Factor, 25°C.:

10° cps., dry .0069 .0108

»w o Wet .0071 .0128

108 cps., dry .0067 .0077

»  » wet .0069 .0084

% Resin, 1/8” laminate 39.8 38.4

EXAMPLE 6

A copper clad laminate was prepared as
follows using the impregnated glass cloth
prepared in Example 5. Copper foil, weigh-
ing 1 ounce per square foot, was roller covered
with a 10%, solution of polyphenylene ether
polymer, Noryl® type, in trichloroethylene.
The treated copper foil was baked at 160° C.
for 15 minutes to remove solvent and then
placed, treated side down, on 6 plies of the
impregnated glass cloth of Example 5 to form
a 1/16” thick laminate on curing. The
laminate was cured 30 minutes at 160° C. at

15

20

25

200 psi. A comparison laminate was prepared
as described above using the comparison pre-
preg glass cloth prepared in Example 5.
Treated copper foil was prepared as above
and laminated to the impregnated glass cloth
used in preparing the comparison example of
Example 5, cured as described above, The
peel strength of the copper applied to the
comparison example was 9—I10 pounds per
inch of width. The comparison example was
floated, copper side down, on a solder bath at
260° C. and blistering within the laminate
occurred in 30—40 seconds. The copper clad

30

35



% Resin, 1/8" |am nate 39.8 38. 4 EXAMPLE
6 200 psi. A conparison | am nate was prepared 15 A
copper clad | am nate was prepared as as descri bed above using the
conparison pre- follows using the inpregnated glass cloth preg glass.cloth
prepared in Exanple 5. prepared in Exanple 5. Copper foil, weigh- Treated
copper foil was prepared as above 30 ing 1 ounce per square foot. was
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1,229, 249 of 50 Enchtes 095 P Rt e of this

i nvention exhibited a peel EXAMPLE 7 10
strength of 16 pounds per inch of width, and The effect of various

catal ysts upon the withstood the hot solder float test for 40-60 curing
and properties of cured or thernpbset seconds before blistering. The peel
strength conpositions were studied. The nolding com 5 and sol der

resi stance tests were run accordi ng positions were prepared as described
into NEMA (National Electrical Manufacturers Exanple 1 and the details of
the conpositions 15 Associ ation) St andards Publication No. and

catal ysts used are set forth in Table VI LI-1-1966, for G 10 type copper
clad along with the physical properties of the |am nates.

nol ded conpositions. Al sanples were nolded for 30 mnutes at 150[err] C

at 200 psi. 14 1, 229, 249
14 [err] 15 1, 229, 249
15 EXAMPLE 8 remove solvent. The dry roll mlled sheet

was A series of mneral filled nolding com granulated into a nolding
conpound whi ch pounds was prepared using inert mneral nolded easily at
150[err] C. and 1500 psi in a 15 fillers. The nol ding conpounds cont ai ned
conpression nold. These conpounds also 5 50% by weight filler and 50% by
wei ght of transfer nolded easily; at 150 C. and 12 a polynmer m xture
containing diallyl phthalate tons pressure on a 2 inch dianeter ramthe



conmpound showed 15-30 inches
standard spiral test
m xture was m xed of

nononer, diallyl phthal ate prepol ynmer and
flowin a pol yphenyl ene ether polyner.
nol d. Conposition details 20 The filler and pol ymer

t he nol di pre-—0—together in a heavy duty m xer
with sufficient perties of conpression nolded test pieces solvent to "
wet -out " t m xture. The " wet nmade fromthe nolding conpounds are con-
m xture " @roll mlled at about 90[err] C. to tained in Table VII.
TABLE VI | ded Diallyl Phthalate - Pol yphenyl ene Ether Pol ynmer with
M neral ‘Fillersi18-1 8-2 1,229,249 8-3 8-4 Diafl yl
pht hal at e prepol ymer 55 ' 55 55
55 Diallyl phthal at* nmonomner 15 15 15
15 Pol yphenyl ene et lher pol yner 30 30 g 830 .
30 Di cunyl peroxide 2 S . 2 282223
2 Asbest os 108 _ % 2 - T 805 F XX
- Wl lastonite L o o 22 9 g 8 400 c S Q]I R B
- _hN\oN|-—cl@-@§||?ca~¢N-—<-—t|+'-*mm°°':“°f
- - 100 Defl ection (OC.) 143
146 155 156 Hardness M 2 g 101
104 94 107 Conpressigveg( psi.) =8 22853
17, 340 16, 900 23,370 &l exur>al X psi.) IS q XX
11, 860 149970 _ 8170 8 8 R 8127199 Flleat AVBdi o @ & 8
(x10[err], psi) & =R 818! « | | =1 495 ~ B3~ © ® S S = gy
Speci fic Grawtyg - 1.698 1. 640
1.63 Water Absordtiqn (%9 .14 25 .27
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4.89/ 4. 37 .64/3.57 ,, ,, ., (vvet) X X -~ 09 S = X X
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- 1. t4R. 5928 « g b5/l 5 + < ~ ga.7472 | T~ ® w'e & ~
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7.38 Surf. Resistg. (Ix10[err], ohm - % g 128 2 523 3
5.25 .89 lzod (ft. Ibs./in.gnotc = o L0 o 9w X 3
30 29 I’L6cf *£@§§N§3§81F@,%4 g 8
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et her pol yner. ber mlIl to form a sheet. The

sheet was 10 The 1/4 inch glass fibers and polyner m x- cool ed and
ground to a nol di ng powder. 25 ture were mxed together in a heavy duty
Conposition details of the nolding com mxer with sufficient solvent to
"wet-out " pounds and physical properties of conpression the m xture. The
" wet mxture " was spread nolded test pieces made from theseexgom out
and dried to remove solvent. The dry pounds are obtained in\Tabke VIII. 15
mol di ng conpound was broken into pieces TABLE VIII Ml ded D altyl Phthal ate

- Pol-yphenyl:ene Ether Polymer Wntzipz@ass Fiber Fillers Conpariison 9-1

- - - . 4.9
AMPLE 8 roll mifled
5.1 A series # ineral filled moldlrégxéci; g@x %XQIF tampoL \hﬁjﬁ 97.5
65.1  pounds was /Plepdred using inert molded easil %Axﬂif‘@@y &ng aetjger pol yner
0 fillers. ¥Be molding compoundlS contained compressith mold These conpfd ag® fibres
(ShOFt )50% by weight filler and 509, by (y@ight of transfer meldpd easily; at 150° 1@oand 12 - - d ass
fibres E@- mixture containing d1a11y1 thalate  tons pressure on a 2 inch diameter ram the
n( n ,) dla.ll 1 .phthalate prepolym*i zgld compound showed 15—30 inches flo

100 Di éi)ﬁ‘ymer standard spiral4estmold. Composmonvéetzhs 20 2.0

2.0 Def| €zt ﬁlbﬂm(d[wlym]:tﬁnl)(mre was mixed 1df5She molding comps@ and physical pro-147
154 10 together in a‘heayy El.gg guth § t perties of comppression molded test 1plcge 109
t

1o e R T U G 2 T o+ :

..1

23, 730 20, 520 Fl exur 450 16, 190
11, 680 15, 660 15 ’Bﬁﬂz Fiiex. Nbdul us (xIO-6, psi) 1.67
1.19 .23 58 . Specific Gavity
1. 700 Molde ]%aﬂy Phthalate — Pi)lyghfgylene Ether Polyney zﬁth Mineral Fllleis 713 W. Loss (%
96 hrs. at 155[err]C 8—1 g—2. 54 8—3 - 8—4 0. 58
0. 44 Wat-er—Abserptonr—94 18 824 0. 25
o Dallyl phthalate preplgmen C. 1057 106 dry 755 4.483 4. 32 ifi 21/ 4. 15

3. Bl patae miforef 2 70 4.22/ 4. 1 “DP 10[err]/f0[err] (% dry
: 59’@5’911?1@@116 cther poR®&/ . 580 30 . 915/.56R . 54780 546 -30, , -
wety. vl ro%Z/ . 738 . 657/ . 648 : 220/ . 724 . 764/ . 5%1 Vol .
Res'SfY ‘iex ferr], ohmcr’r) ) 3. 45 10. 4
7. (ASbestos - Surf. Resi®t. (x10[exr], ohm — 8.18 4. 85
4. o 4. 32 - lzod (ft I bs/in. _not ch) O. 47 . 68

5 ollastonite ) 6 2 . — 4 2 6

1 TR, 249 1do’ EXAMPLE_10

The "wet mxture " was spread out and dried A series of gl ass reinforced
nolS#Fhg com to renpve sotvent. The—long gl ass-dry nol d-19015 pounds were
Pr eRakafl do)whi ch the diallylic ingugonpound, ;sas brokens fnt 0 pi eces which
phthal ate was diallyl isophthalate prepolyner nolded easily at 150[err] C.
andad880Msi in a 5 and AInoner. Thi@4conpound$84 cont ai nedl07 conpr essi on

MOl G rpressive (psi.) — 17,340 16,900 23,370
Flexural (psi.) 11,860 14,970, 8170 12,190
Flex. Modulus (<108, psi) 1.26 1.09 1.53 .97
Specific Gravity —_ 1.698 1.640 1.63
Water Absorption (%) T — A4 .27 Jd4
D.C., 103/108, (dry) — | 4.19/4.06 4.89/4.37 3.67/3.57

s s s (wet) —_ 4.25/4.10 5.42/4.56 3.71/3.62

103/108 (%) dry — : 1.16/.572 4.55/1.05 1.04.472

» s 3 Wet —_ 1.18/.638 6.31/1.86 1.11/.510
Vol. Resist. (%10-1%, ohm cm) — 3.42 0.69 7.38
Surf. Resist. (x10-5, ohm) — 12.9 5.25 6.85

Izod (ft. Ibs./in. notch) .31 .36 .30 .35




50% by wei ght glass fibers and 50% by Conposition details of the
nol ding com wei ght of a polynmer m xture containing pounds and physi cal
properties of conpression 20 diallyl isophthalate nononer, diallyl iso-
nol ded test pieces made from these—<com—phthalate prepolyner and

pol yphenyl ene _pounds are contained in Table I X. 10 ether polyner.

Short gl ass /ng conmpound, was nade The glass fibers and polymer m xture
were fromt conposition using the procedure of m xed together in a
heavy duty mxer with Exanple 9. 25

sufficient solvegt to " wet-out " the m x1t2uj§,g49 TABLE- I X Mol ded Diallyl 16
| sopht hal ate - g

; whighy._ at
Corrpalrl Son 9}10 1A series of glazélepxjxiome% molding com- o s m a compressm xlnol ’é%;% rrx&q
prepol ymer pounds was using both short_and ©hlso transfer molded eas
i sopht hal at e noONAwARr glass fbers. The molding compdands 12 tons ram pressuréon a 2 inch diameter ram 5

Pol yphenyl ene 5t rpelptalppgl W@grby weighf) glass fibers and  the c@@ounds flowed 6 to 12 jrghes in a 20
15 Di curryl per oxi; 54& Dy weight of a polymer mixfure contain-  standard spiral test mold. To make ayshort

llyl phthalate mo T, diallyl glass molding. compound, the long gl
2 Gass fibers ( %ﬁlﬂﬁ prcpolyme' and I henylene position wﬂamlllcd on a heated two iiifgb ass
fibers (1ong) ether polymer. - ber mill to form a sheet. The sheet was

100 Defl ecti on1o( OCIhe 1/4 mch glass fibers and pgl@er mix-  cooled and gg@@l to a molding powdeR7(Q 25
278 Hardness, M ture were mixed together in a ir duty Composmoﬁ%& talls of the molding

mixer with sufficient solvent to “weps pounds and operties of compre;

111 Conpressive (iShixpure. The  wet mixture * fhs molded test ade from these 990
21, 090 Fl exural (opSknd) dried to remove solvent. THL-Odn}QQ)ounds are obtainedl i §&ble VIII.

13,090 15 gnodng Fmpgund Myvd yreken (itd eessr ], psi ) 1. 56

1.22 1.42 1.57 Spe(IiAinE(VIG’ avity 1.690
1.629 1. 7R¥6lded Diallyl Phthaldte 73 Pol¥¥henyleds SrherPolyder bith Glsd Fib&Ofimgy | C.
0. 59 Comfarifd  9—1 Q.52 Wt eg—3Absor pteon (%
0.16 —ga G g o4 B e toferriiBfert—
(dry) Diallyl phthalgte mopemer 2.5 4 03/ 4:96 5., 16/ 4. (9 41%3) 3. 98

Efl)phthalate re r3%5/54 24 g5.1 4.12/4.01 65.14- 25/ 4. @45

4. 65/ 4.06 D.F. R 634/ .619 686/ . 513

. 579/ .483 P°1YPhew2‘7°ﬂ$8@1Ym°r ey, 30 wet 15 3?19/ 650 20

. 758/ . 583 VA TORRSICK 1.07/ 1.,4ol Vol . R@@l st. (xpQlerr], ohmcm

la h 100 1

4. 60 Glass 13‘4 oft 4.51 51 Surf. Resist.
(x10[err], Iﬂia)ss fibres (RmQO — 6. 93 — 8.04 — 1003. 45
llzgg (ft l b% nl perox1 e 2.0 0.45 2.0 1 229 £4(g1 2.0 ) 721'.0

18 EXAI\/PLE 1 Deflectigal (g conpouesd contailee ng primarily 154 200 [err]

mneral filler, synthetic organic fi bers di al lyl isophthal ate nongner,
diallyl i sopI}l{aﬁiaTs&te ¥ pol yndl and poI henyl el® et her p8f yner wat?

prepared for gdsgredsite (PRI Ng Nobglgd printing plates. 23,730 20,520
Flexural (psi) 13,450 16,190 11,680 15,660 15,890
Flex. Modulus (x10-%, psi) 1.67 1.19 1.23 1.51 1.58
Specific Gravity 1.700 1.649 1.775 1.720 1.713
Wt. Loss (%) 96 hrs. at

155°C. 0.54 — 0.58 0.44 -~
Water Absorption (%) 0.18 0.24 0.25 0.12. .06.
D.C. 10%/10¢, dry 4.44/4.32 4.21/4.15 4.28/4.21 4.17/4.10 -

»  m»  » Wet 4.47/4.317 4.26/4.19 4.40/4.29 4.22/4.13 ~—
D.F. 10%3/10° (%, dry .591/.700 .632/.580 .915/.562 .547/ .546 —

w3 wet .612/.738 .657/.648 .920/.724 .764/.591 —
Vol. Resist.

(x10-%, ohm-cm) 12.5 9.45 10.4 7.03 —
Surf. Resist.

(x10-25, ohm) 8.18 4.85 4.85 4.32 —_

Izod (ft.Jbs/in. notch) 0.47 .68 .54 .62 4.26




A m xture of equal parts diallyl iso- phthalate prepolynmer and
pol yphenyl ene 10 ether polyner was ball mlled overnight and 540 grans of
this mxture was added to the following ingredients in a signma m xer at

90[err] C. wherein the oxygen at om of
one unit is con- 60 nected to the benzene nucl eus of the adjoin- 5 grans
di al lyl isophthal ate prepol yner ing unit, nis a integer of "at t 10,
Ris a 15 135 grans diallyl isophthalate nononer nonoval ent

substityent which is hydrogen, 1230 Yfpamrs di cunyl peroxi de 1%
hydr OC&IM—%P}—&—G&%@H—%%—Q#&RMM—B& benzoat e

atom a hal ohydro@sﬂmn 1padi cal havi Age ‘avet n@ﬁurS asasmsad/q d dried ri s(2 -
met hoxyet Hoses/5e- of 8 ’§¥‘f°f 5@5 i at PnEmHEsy r@é;:s;a;%s Shme !id1 ake
atom a“dpﬁ:“iﬁ gé%ﬁdéﬁlé | Bgald éély Q’lsoo C. aﬂg meinc stearate

of terdi aidy ndndf. DTRe &rﬁ;ﬂiﬁndsa MIEED C Sdnipesids 0 grans wol astonl te m neral
filler SQ%dbycablglﬁrms (ﬁbera e p0%aby a- (‘@mpbwnn dittaitn ofoqhe t@@@ggqoafrs acet one

a hal ohygall affh 3n XY o BREE  HR 8:{5‘[’3@&%?“3’“6 PrORgcs o gawes&e*bnﬂo bet ween
the hal ofilial S LeP BHe it elienERserd PESE TRV TRED “Bnd benzene
nucl eys &ﬁkﬁl pbighétg free of tertiary tecShBtygtahammi@tebﬁ@oundLO&sgﬁaam of Dacron
[ err] - car 3ba ghtsdirers aiid polymer fRiktuger eerd) o fiom rthim compp#yion gsimgpthe pforddere of f | oc) was
added to% vem’ntoa,,lif edp‘fy ’§l§ﬁ's‘f"iﬂt uEPleghi ch may be the same of? and

m Xi ng was con PYALEY TR fR™®t ure different and are as defined above
for R or 75 becane dry enough 3#31 | unps. The are halogen, and (c) a
free radical catalyst in m xed cf#ﬁlﬁ was then renoved fromthe

suf fi ci entMaasauDitllyl BogHHAMRIL- HolyBheRPdng Mtict PARh& Wit BiberaBGleks dHillewed to dry in

trays at room rmaterial - polyphe &ﬂene ether m xture to a 30

t enper at ur e. Comparison foset st fFe at el evat ed
terrpgfa%q%ﬁﬁhala;gmr ofREPound was usegsin " Iurrpssform' g0 A conposition as
cl ai e | ai m in 80 to nmold a full reversal copy of an engraved

whi cRialiyh dsopfhalpreepinpmtsl e nterial isSa diallyliT printing5plate and the

"1 UNBoid Rl Mene. Rt hal at e monomer,, or prepol yner. pound;was pref or med
into %Jpsr?gkxfh SE‘E and . A corrpoéz(l)tlon as clainmed in aim 2 35

pres@e@knﬂgmoxl&t an engravZed printing plate at 2which conprises 10 to 85%

arelativegly low pressure to regproduce only phenyl ene
et h\e\ga rﬁbfggs}"xgnd 15 to 9U% by 85% %e rai sedl%gr eas of fhe engraved plate.

Mol dGlassvmabxgmmnng a diallykic phthal ate mononmer—or ing wagogerforned at a
tenperature of 160[err] %ﬁepol ymer. C. for 5 mnutes using a pressure of
500 Pefection (QC) A" conpositi#h as clai 8 in any ¥ clainms 246 for the prenmi x

| unpgradiss, fwil | reproducti pg 1 to 3;which conpgi ses 10 tp 45% by wei ght

and at 100 psi for the preforned sheet. diallylic phthal ate nononer, 20
to 7§%Pr65§)0‘ (M) s reversal 24%8py denpidbitat ed go¥e#® esis- 260941 ylic

pht hﬁ_ [epol yner and to tan o chipp in shar orners and in
35% gfht of a pol yphoéqﬁyl ene et%%eé rai seid%g%t ar easBaofld excel | ent

hot - Ellex é\mtgluhs (x105% pf) conpbsé ti on as 1cd2ai ned i nt.ahy of 451.5nd chem cal
resi C mhen nol ding r er clai 2to 4 mhlch t rallylic
Cog) et fond B the enb? e

pht hali’em e or pI astisol reproduction the enyfBved no is diallyl
orthwphl.daﬁt"@;% |, atilgdeCyl 0.595 pl ate-at tenperag.sses of 19%2to0 165 C.

isopg}ﬁhal te and the di aII){Ilc pht haI ate pre- gol ymer is d| aIIyI

orth RETPRHER bekepol yner
D.C., 103/108, (dry) 4.31/4.19 4.03/3.96 4.16/4.02 4.08/3.98
» m  »  (wet) 4.35/4.24 4.12/4.01 4.25/4.04 4.65/4.06
D.F., 103/10¢ (%) dry .634/.619 .686/.513 .579/.483 .971/.580
w3 3 » Wet .719/.650 .758/.583 .769/.533 1.07/1.11
Vol. Resist. (x10-%5, ohm cm)  4.60 6.18 451 1.51
Surf. Resist. (X 10~%, chm) 7.90 6.93 8.04 3.45

Izod (ft. lbs./in.notch) 0.45 7 .1 1.35




VWHAT WE CLAI M
pr epol yner.
as clainmed in a

clai ms T—to 3 which conprises 15 to 45%

carbon to car
unsat uration

ted

| S

(0]

1. Athernpsetting resin conposition which

ny of 50 conprises (a) 5t

1

ort hopht hal at e or
from diallylic

Iyl

r diallyl isophthalate

0 95% by wei ght of a poly-
00 nerizable materi al
di al lyl isophthal ate,
at

bon

rmnorrer

6. A conposition
cont ai ni ng

| east 15% of the 15 to 45%

being a |iquid~phthal ate prepol yners, polyfunctional allylic

to 85% of a qgl yphenyl ene et her nonone §29%Q§i met hyl met hacryl at e, 1§a3t
nf

and i s subst-antd the 55 5% hy wejght he. 5%
to 95% by weight diel ecﬂ:mmudd)nst ant of the conposition in the 105 bei ng
a liquid nononer A b‘ ‘“QSOWPB““SW“%V% PHexifipset st ate Rei .7 to 3.0
when wei ght of Eopﬁ H5hSHy n§fn 8 afopln Who a 10[erf] to
10[err] cycl &s wmesma Ephcﬁ}ﬂ%ﬂ@ dr P&lyridr w@ptural e formil a 7.

A conposi tion apremlediforede lim making whlded prihBng
‘1, 229, 249 plates. — gp% wl
conmpound cont ai B g.P LY and  polypheavl

synt hetic or g&nglﬁcrfpkflbﬁfrswagld)hlﬁ pp o ageﬁﬁ
| sophthal ate 5 5 cﬂreyrrsmf thin chixpad y gdl ene et her

E 11 A} nol di ng
fillef,

n
poI yrrer was prepared for

parts diallyl iso-

")nc

.’:3

use in nmaking o ﬂ‘lgﬁ'eﬁ‘tqtsnd‘ Bl %ﬁ“@sm”‘ﬂ A xthuer‘:1 o8 atongag 'Ems di al I {5 o-
phthal ate prepol yfrer and pol yphenyl ene 1§cte§rttcb§1 bE 1euy\f§§th‘éé1, inTi
over ni ght and 5402331z diellyl fsbphhalitt ¥repblythetNa s ing Gdie ch i lﬁtkger bf0d: [ 1IDOR is 2
ingredients ith a &35 smabb@rso;athalg@[nemom}:r C. monovalent substituent which is hydrogen,
\Nher el n the OxygerFO§ ams CL enzoa% I'S con- hYd P% : ql%lcafr on?flﬁguﬁﬂ%lavm at 65
nucl eus of the adj Gifm; ‘§ q" mihR)eibksy S RRILAALRIE ooms ROk Bhe haldghO
unit, nis aint eger oflarat | east 10, R IS Aatdd and the bakzaeng madias flidaeiny lfree
i sopht hal at eZMnozr(%m;ﬁmrﬁ?wtﬁatient subst i t uentf Wfllﬁraehz Oﬁ@orp eilflso g ddrocarb@@xsyr ans
$ woilastonite C. {4 (<

dl Cunyl per oxI de gams accrone Hy’d;['abf& xif bon rg@ﬁa EI'O ['b() xalﬁaﬁgc F?lf:tl %Btﬂ;?a’gobon
15 grans t-butyl perg enzoat e at 0Mwolca
having at 65 5 gl‘A‘«B.inTBLhV iigyeHients twére ﬂ(oﬂ)ughlynﬁthoxtydekhméyl)leieus hrdasihg frm{bf @amabon
at ons bet ween t e l}{,{ fhe) ﬁq@ngl #04 gams of Dacron «-carbon aroms, R’ and Ra@grﬁ_‘ﬁlnxﬂonphe

St hi g me or
benzene nucl éﬁs rg g Q)Kfﬂfrﬁl galtlotl:eemng;?e QE L%%l %L%gi} : veefosraR or 75
of tertiary a- ceercmnd t @i¥Bgh @o DROX Yre égegraa&r&)w aalcAnhhies: M ner al
filler r adi camixtd egpaid avat dit feapyd &emahcbomﬁ‘mlnmnom tolc5ﬁ»@r aupmecaione
%t‘b‘ﬁ%mb‘et%\een

a hal ohydrocar b@ﬁéfxy‘draélﬂ‘t"@aq" diwd ﬁ@’saﬂ f‘PO@astnatCFP(b PWPh

G

the hal ogen & of &R« be. i naredi
nucl eus and bei ﬂbgmcfldi aefulo evér@l tdpRloy ad
a- carbon atons, pﬂtmamdtel%hdathe “bmtphfonmﬁ@em-z

tot he m Xer Pre S% aln a?%ﬁgyéﬂgowﬁw
continued unt? | PERE. 5%t A pessma‘fdglf s ad

75 rhe raised areas of the engraved plate. Mold-
ing was performed at a temperature of 160°
C. for 5 minutes using a pressure of 500 psi
for the premix lumps for full reproduction
and at 100 psi for the preformed sheet.

Thils reversal copy demonstrated good: resis-
tance to chipping in sharp corners and in
raised dot arcas and excellent hot-strength
and chemical resistance when molding rubber
or plastisol reproductions of the engraved
plate at temperatures of 150 to 165° C.

40

WHAT WE CLAIM IS: —

1. A thermosetting resin composition which
comprises (a) 5 to 959, by weight of a poly-
merizable material containing carbon to car-
bon unsaturation selected from diallylic
phthalate prepolymers, polyfunctional allylic
monomers and methylmethacrylate, at least

5% by weight of the 5%, to 95%, by weight
being a liquid monomer; (b) 95 to 5% by
weight of a polyphenylene ether having a
repeating structural unit of the formula

54

55

?@cﬁalmed ;ne nﬁ)
Ddi)ﬂ&nzaﬂ@ GhaGFia IBa ﬂlillyﬁb.c ron

neloxh¢rb1e pre?dlstnm) was added

5phtlsatlam lajm
e T Ao BGPhy ae

&hxg; Zeighs E[:olgg' o

weight of a diallylic phthalate monomer or
prepolymer.

4. A composition as claimed in any of claims
1 10 3 which comprises 10 to 45%, by weight
diallylic phthalate monomer, 20 to 75%
diallylic phthalate prepolymer and 15 to
359, by weight of a polyphenylene ether.

5. A composition as claimed in any of
claims 2 to 4 in which the diallylic phthalate
monomer is diallyl orthophthalate or diallyl
isophthalate and the diallylic phthalate pre-
polymer is diallyl orthophthalate prepolymer
or diallyl isophthalate prepolymer.

6. A composition as claimed in any of
claims 1 to 3 which comprises 15 to 45,
diallyl orthophthalate or diallyl isophthalate,
at least 15%, of the 15 to 45, being a liquid
monomer, 55 to 85, of a polyphenylene ether
and is substantially free of inert fillers, the
dielectric constant of the composition in the
thermoset state being about 2.7 to 3.0 when
measured at 10° to 10° cycles per second.

7. A composition as claimed in any of

t hﬁcraﬁe

90

95

100

105



becanme dry h to form |lunps. The are halogen, and (c) a free radical

catal yst i ed conpound was then renoved fromthe sufficient anmount to
convert thé polynerizable mxer and allowed to dry in trays at room

mat eri al g pol yphenyl ene et her m xtqr2§9§4g a 30 terrper ature .18, €
therrmset-—s—t S is —Fh AB ' “Tunp
fornt osﬁ"f‘ alrredln claim1l in 80to m)ldafull
rever sal cop&lﬁg‘fi rﬁi@"%} %;"ammpeﬁ llﬁe poI ymeri Zabl e gateria is a
diallylic prlsmlthmg[cp}naﬁoele@n alt alsophm qom Hal at e nomer or

prepol ymes.  pdwred andgslypircasiar nbet polner wsassrmot h
as clained i P{eEFeélfﬁﬁ usp immaking meldedPUnyiag nst  am
whi ch conpri é‘s &kaooﬁfkc(ﬁal%anw&xﬁm iRoly- ar | ow prlessure to
reproduce onphthalapeftydoer einderpoplieyyidat and 15 85 the raised
areas of t‘%ectéqngwbrmerdwzpllatlemlleN/thctmghtwadght of A dk'!al | yl hc pht hal at e nononer

3. A onposi tion
Prmig pl ate at

or ing was p%‘*ﬁ‘l’gﬁm u‘lﬂre L ourrJF‘b E)f 160[err] prepolynmer. C for 5

m nut es usi nggeac Pt essur e o’f 5 ﬁmps‘ 4. whbref ORPOS ben! B SSonk it FE@nd NeoaNy

of clains 40 for the prem x lunps for f teded BphOBEILhE ﬁllftleusdfﬁmacﬂom\hl ch

conprises 10 t625®%8l§3#11mp laggrpepelymet 00 :%Enwﬁ orxsahwee 0§héét
strated

di al l'ylic'pht haf A )@{ thalgts MOBOmB %6

good resis- di ﬁd slnﬁbu@ iza&té‘ prepol ymé% an lo aEboﬁafE'&i&l Hvi kPPésNg i N
sharp corners a ramrs vin3bris(Dy matebsgérbox@fF  deaOtwy temebewdwrthe hamgsed dot

as and _excel ent silgst - st r engt h 5. Aaf-‘@b db# eal§1° rPE‘@S T any of
4 and chlnmi cahy I |£‘ﬁ§{j§ g%}ﬁﬁgpl ding ¥ 3 §iea pSORIORoBhi ch t he

a1yl i c pht habks@kedab ast | S reprOdUCathaQiﬂﬁdr&frb&HBQr R auakk aTROMRY | S
diallyl orthophthalate or diallyl 95 pl atne carbont smpeleateer 88 halbged 30mt 0

165[err] C. Af es%smwgreatﬁ efﬁrf’él"f? y dfal | #P@zqaﬁﬂw ot by gefreigym
diallyl or E hel a@igt)rﬁwra Q}?Fﬁ%rthe ;r, ﬂx’%ﬁ&uu -wh1ch may, be the same or,

or diall yI | sePhidhg! vk @oddih @B QInMITRE midure A ﬂﬁﬁieirE la§) Gefib QIS 4B3veCRARPSE t 750N
whi ch 6. b@carceo smtuglorto aﬁs»rmzllanwedrhen aambalqsén, 8l (cl:otrpfr xaéleaé ciyst;r t o 95%
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13 A method of producing a copper clad W. P, THOMPSON & CO.,
25 laminate comprising coating a copper sheet 12, Church Street,
with a thin film of a polyphenylene oxide Liverpool, 1.
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