1, 026, 146 3 the cured resinous

conposition. By such techni ques using the conpositins of the invention

| am nat ed artigcles such as bodig Q ¥ aid—shi-ps—pipes, and contai nes, .
for exanple, bottles, cylinders, druns ahdtanks, of outstandi ng shock

resi stance can be nanufactured. Such pipgg§ and containers can be_ used f ol ¢¢h
transport ahd storage 5° = of gases,..|.™ujids, and solids if = BY Ghder '
pressure, and are especially suitable 5 for those .applicati. wher e
rough, handling is likely t oc&hA'l‘]EN'ilhvsﬂECIEﬁp(BAﬂll&ﬁr

il lustrated by ahe follgwiag Exanples. | A mxture of the ' '
conponent s Waﬁepar P s Rpar tx§(§ i @@F@gowg I 12%36
;ﬁ?@é urva-— “10 Tenc

ether of bis(4<ydr of % p’ﬂ% AL BENIY ney

of 1.75, a visqggsity Ambs B “25%rr1C and an aver age pol ecul ar

wei ght of 350, } i &“‘%ﬁ’&ﬁﬁﬂ?ﬂ?&ﬁﬁé’ﬂ"&"’éﬁ’l‘f%f‘}léﬁ‘e, 50 parts

by wei ght of pgayne Li dAppireteied DuteloAphia {0, hgf3an aver age 15No. 14461/63.

nmol ecul ar wei g of RO o/ el & Lifikreron Putfried : AdinTatredey 60[err] C,

15 3.4 parts bﬂ/\ei ghtN$ON o i 'tri&%%&&fkgﬁﬂ?mt hyl ) - phenol

(accelerator). The m xturé was cur r holf's at 100[err] C fol 'owed by

3 hours at 150C. After curing, the foll ow ng"properti es wereé{)&und: | ZOD —
not ched i npact xEH08 doeptisbe 903 . 1 2); 03 B(1G8, ) k-
Tomes | pact m i D DA ID6 17, 1N, 1N, Eﬁfi% n’é‘t“gﬂ%ﬂ » 1N8B,
strength: 580 kg/cnferr] FI exuﬂgﬁxy%}%).strength: 1000 kg/cnferr] The

speci nen test edntii@h:+d@108g eak under the condition of a test for determ ning
the ultimafe flexural strength. ExtracdMmPrETH SPEGEFIQATION t h boi |l ing net hyl

et hyl 25 ket one for,3 hours.gave 0.5% of ' th
conparison a m xture Q?Rpoxyggslfg@o %%sﬁaﬁgwgf%%g%??oned
phthaltc

pol yglycidyl ether with 80 parts of r nydri de ang part-

by wei ght of 2,4, 6-tri (diWet$HeLa B TRRWWSTONYIE) RESIARCH O e pived &a T ed
at the sane conditi ongs ™y &HdFd“’;é g o e@'ﬁ’ %&%&E @i: an
| ZOD not ched i npact sty SRGE thaf 3 ffﬂi Al byl wideh it is 12 Bél

el ongation at break Ofto#¥e phbficularly described in and by the following statement : — : 305

EXAMPLE |1 A nixture of tUe ifvoiton tOREPOFRORI tesipcpsmpysigipnseich afo purble Ak |y
Vel Gt of the' ol yor v T PR T PRt SR 0o SR AE e
: Tproved ical and physical €5, i pal infprdved A gth;
in Exanple I, and manufactured with use of the new compositions. Resins wontaining epoxy
10 groups in the molecule are well-known in the art under the names polyepoxide, 10
or epoxy, epoxide or ethoxyline resin. In particular, those epoxy resins which are
the reaction product of polyhydric alcohols or phenols with epihalogeno-hydrins are
commercially wvailable, such as, ffor instance, polyglycidy} sthers prepared: by reaction
of bis(4-hydroxyphenyl)-2,2-propane and epichlorohydrin. . :
15 Epoxy resins can be cured at elevated temperature by polycartboxylic acid 15
anhydrides to make coatings, mouldings, castings and laminates with useful proper-
ties such es high temiperature resistance, exceflent electrical and mechenical properties
and light colowr. Anhydrides used for this purpose include phthalic anhydride, partly
: or completely hydrogenated phthalic anhydride, pyromellitic dianhydride, endomethyl- :
20  enetetrahydrophthalic anhydride and alkylated or chlorinated derivatives - thereof. 20
Specific advantages of polycarboxylic anhydrides, as compared with other types of
curing agents are low volatility and absence of dermatitic effects of the mhyd'yides, and
further long pot-life, low viscosity, and low shrinkage of the mixtures with epoxy
resing during cure. .
25 The known epoxy resin-polycarboxylic anhydride compositions provide hard and 25
... ‘tough castings and Jaminates which are suitable for many purposes, but there is still
- a need for & composition which is suitable for the manufacture of articles with
=" improved impact strength, in pamicular when also a high' heat resistance is ired.
o Tt has now been found that articles having improved impaict strength and high
30-"-= heat resistance can be made by using the heat-curable compositions of the invention 30
- which comprise (1) an epoxy resin having an epoxy equivalency greater than one and
. (2) a misture of polymenic azelaic acid anhydride and 2 monomeric polycarboxylic
-~ acid anhydride. _ _
... _ The epoxy resins used in the compositions of the invention are compounds
35~ .. having an epoxy equivalency greater than one, ie. having on average more than one 35
. ¥ .= epoxy gmoup per molecule. The epoxy resins may contain in addition hydroxyl
V.. ™S~ -groups as wother reactive groups in the molecule. Preferred are polyglycidyl ethers
~=—=-sixch as polyglycidyl ethers of glycerol, resorcinof, hydroquinone, pyrocatechol, bis(4-
. ~m— hydroxyphenylypropane, bis(4-hydroxyphenyDmethane, bis(4-hydroxyphenyl) sulphone,
40 end novolac wesins. Polyglycidyl ethers of bis(4-hydroxyphenyl)-2,2-propane which 40
have an epoxy equivalency greater than one and which have a melting point fower
than 50°C are preferred. Mixtures of polyglycidyl ethers may also be used,

[Price 45. 6.}




35 75 parts by wei ght of hexahydrophthalic anhydride

35 25 parts by weight of the polyneric azelaic acid anhydride used in
Example I, 3 Ql . The
m xture was cured for two hours at \i -OCfoIIovved by 3 hours at: 1500 Af ter
curing, the fol lowi ng properties wefe: found: 40 . 1ZOD notched 1 nmpact
strength: 8.3 kg.cmcnferr] % 3 ‘40 El ongatlon
at break: 4.1% Utimte tepsile strength 710 kg/cn{err] H exural »yield
streAgth: 1170 kg/cnferr] Vicd®&Wbtening tenperature: 101[err]C (5 kg

oac, 01 t \ikmbel | 1 ng- met hyl et hyl
ket one %Bﬁ % RS of gﬁlﬁﬂ%%ﬁhm
#

rshchl as bldiyl r eversing the

anount glyuﬁylhehee,hpli:nylp |ethe:arah<y.cbl ldﬂ estech P Isgtwnated Gitiphatid ai ém d anhydri de
Lpndy mymm@ﬁtyg,&m Foppr vas;found to be
Xanbox ) ycidyl terephthalate; epoxidized esters of unsaturated
' h@M&ﬁEB&&%&&B@WQZ parts by wei ght
of thenpdlly Wm l¢yelphegdnedaibax(yLiteh yudlr apsestdized py .2- propane used in

Eﬁ(ﬁydr ?’ffe‘b" WWFW a5 Aghindride "‘sﬁ%fnh"?* é‘?‘m’ﬁmﬁ fé'?‘lé’f’@f’*“imahydr Papht hal i ¢

50 parts by weight of the polyneric azelaic acid
anhydri de used in Exanple I, 55 3.3 rts by wei ght of benzyl di net hyl am ne
(accelerator). The m xfure was cured f r.two hours at 100[err]C fol | owed by
6 hours at 150[ er r s [%&7-60 o (cH )~ Cool ' 1, 026, 146
After curing, the follpw ng ppeperties| ?é found | ZOD not ched i npact
strength: 8.2 kg.cmicnferr] Utimte sile strength 545 kg/cnferr]

Fl exura&hmﬁheiﬂaaﬁmgfhnmli)MMImé € Pfefertd is a polymeric prbidge i xt ure from 100

parts lfldlylapgtsrh@atelmfmblts (amwmmyﬂoo
phenyl ; %) _ o) I
tl]fhyl ST IS ERENOT T s T P oy 2 by wel ght of
benzyl dhtwﬂﬂskyh mﬁalﬂaadhyaﬂdd&mﬂﬂ@te&dhﬁﬂh' 166p aettahy dpﬁaﬁgichnof only 3
kg. cml @M@F’r anhydeides timevids arpledively (fdkibt ey distortion
the cured erred are polycarboxylic anhydrides which are fow

20 meh:mg solids or hqmds at room temperature or which dissolve readily in the epoxy 20
resin at temperatures below 100°C. Partioularly preferred is hex!ahydroplhthaarl!tc an-
hydnde. Other di~ and tetracarboxylic anhydrides nmyerlsobemed
- "The weight ratic of polymeric azelaic anhydride and monomeric polycaaboxyhc
_ anhydride in the compositions of the"invention is pwfembly from 10:1: ‘to 1:10,
- 25 ‘and more preferably firom 3; 1.to 1:8, for example 1:11. 25
‘The amount of polymeric azelaic' anhydride plus monomeric polycarboxyhc an-
hydmdemre]aﬁonmﬂleepoxyrwmmyvary In order o obtain as complete a
cross-linking as possible this amount is preferably from 50 to 100%' by weight of
epoxy resin. Panticularly preferred are those amounts of combined polycarboxylic
30 aphydrides which pmmde 0.7 to 1.1 mols of dicarboxylic anhydiide equivalent per 30
epoxy equivalent, i.e. 1.4 to 2.2 carboxy} equivalent per epoxy equivalent. '
Auoelerammaybeaddsdtoﬂleoumposmonsdfﬂ]emvenmmmorderw
wcoelm'attethean'eandtoobtamshortercmmgcyclwmﬂlemandﬁamn‘edfameles
Suitable accelerators are tertiary amines such - as benzyldhneﬂlylarmme and 24,6 '
35 tri(dimethylaminomethyl)phenol, ~ The amount of amdne accelerator ds usually between 35
. ' OSandSG% bynwmghtofthewmbmedpolycaxboxyhcanhydndm o
Inprepamrgmhccompomﬂmsofthemwmuonthemnxtmeofpdfymeﬁcazelmc
acid anhydride and monomeric polycarboxylic acid anhydride, may be added two
theepoxyremn,orthcresmmaybeadﬂedtothennxtmeofanhydmdes If the
40 components of the compositions are normally liquids the mixing is befng carried out 40
by stirring. El'foneotfthecmnponmtsotfﬂtecmmposmonsxsasohd,ﬁmomerbemg '
ahquud mtsprefemedmnmxﬁhecompmwmsamanemperamrewlnchaﬂowsﬂw- —
- solid component to dissolve readily in the liquid component of the composition. i
ﬁmcompomﬁhndfﬂtemvmonmaybewedtomamxfactmeshmpedamoles -3
45 by laminating, casting, moulding and coating techniques. If desired, diluents, <
fitlers, pigments, plasthmm and flexibilizers may be added to the compositions. The -
cmnposnmofﬂmemvenﬂmammpamculmmntalblctopreparehmlmtes and
have excellent adhesion and good wetting properties for reinforcing materials, and.
hwshrmkagedm‘mgmre Smwbleﬁbrmlsrem!forcmgmmenalsmglassﬁbm,
50 pdlyamdse fibres and polyester fibres. '
Theﬁbmusmmtfonmngmamatcanbenmpregnawdwﬂﬂnﬂtehqmdorhqueﬁed AATE
ot of the invention, if desired at elevated temperature and brought\mw
shape by moulding, filament mndmg injection into moulds, and other techniques it
' mdcrpmesme After cure at elevated temperaturelanmnaﬁed sha.pad.amcles T
55 with high dimensional stability, excellent chemioal resistance, high impact strength‘;'
ghcomprmve'uensﬂeandﬂexuralstreng‘th good fatigue resistance, high heat =~ * ~
Tesistance heat resistance under foad, and’ good: electrical propertics are .-
obtamed In the lammated article the fibrous xemfomng material is emlbedded m RO R

v




EXAMPLE 1V 10 A mxture of the follow ng conponents was prepared:
10 133 parts by weight of the polyglycidyl ether of

bi s(4- hy deoxypheoydes2. 2. _nropang.dised ipn Exagple | 25 parts by wei ght of
phthalic anhydri de 75 parts by weight of the polyneric azelaic acid
anhydri de used in Exanple I, 15 3.5 parts by weight of
benzyldlnetﬁylan1ne (aecelerator) 15 The m xture
was cured fors 2 hours at 100[err]C followed by 6 hqurs at 150[err]C After
curing the follow ng properties were founds02629 not ched i npact st rengt I®

12.1 k m : 2.
Fl exur gl Cy| glnge;{ ]r engm -;# g m;n%% it Gt e Joorgfbeitions of the

uch as bodies for cars and ships, papes, and containers,
20 A simlar nixture cﬁumr&kmpm __Q,Scymiws,cdnmm@dagmwfmmm mryebay

wei ght of each, phtha @‘F&% c‘f’ﬂ%ﬁ’%’nﬁgﬂ

showed after curPng u iy G o) o e Spert ¢ >
| ZOD not ched i npact st remm hients et sk the lfoﬂomnglitz{amﬂﬁt e tenS| | e
strength: 620 kg/cmerr] : o 25 Fl exural
yield strength: 1095 kg/¢ For pr epgyed

consi sting of 10f par V\% -

bi s(4- hydroxyphe%yl) ;ﬁ%a?"msag %ﬁ de 10
and 0.2 parts by wei gﬁiO,of benzyl d_| math Iam ne. under

30
only 5.0 kg. cnicgerr]ml AL s\
curabl e by heat conprisingph 'bﬁmg@wm,qm(dﬁg wnﬁgmamy (¢

greater than one and (2) The mixpreiwe afed fol tyorbetrcatdfeiCafoliovdd by 3 hors iat/150°C.
anhydride with a mnoﬁ@?%ﬁ?@ﬁ?‘ﬁ@mﬁ@%@ﬁhydrl de.

35 2. A conposition as ¢ izm%% he epoxy resin is a
pol ygl yci dyl ethgr -of bi pr}cﬁ)nt;ne . A conposition asz

claimed in claim2, V\herb'lumate @hﬁh &$0ckgybnét her has a mel ting point
| ower than 50[err]C 40 Flexural yield gren, ci;}% 5/Fi on as clained in any one of

claims 1 to 3, wherein ti ﬁgmg@l BE boaBdN Al e

mol ecul ar wei ght _r angisagul mwrseeggﬂmt @%&f&owﬁrﬁm Rﬁﬁeﬂﬁw@@yl 5.

A conposition as2kl ai iecheifor Arhpurg geve dL5% | ofiisvtuble] mibteriall, Fodn eqnapiarisoty hemmmvooferl 025
100 parts by weight of the above-mentioned polyglycidyl ether with 80 parts of
hexahydrophthalic anhydride and 1 part by weight of 2,4,6-tri(dimethylaminomethyl)-
phmolwaspmparedandaredatthesamecmrdmonsasmemnoned sbove. The
cured womposition showed an IZOD notched impact strength of only 6.8 kg.cm/fcm?

30 and an elongauon at break of 4.1%. 30
ExAMPLE II
A mixture of the following components was prepared :
127 parts by welght of the polyglycidyl ether of hs(@hydmyphenyl)-z,z
propane used in Exa‘mple
35 75 patts by weight of hexahydrophthahc anhydride 35

25 parts by weight of the polymeric azelaic acid anhydride wsed in Example I,

3.4 parts by weight of 2,4,6-tri(dimethylaminomethyl)phenol.

The mixture was cured for two hours at 100°C foliowed by 3 hours at 150°C.
After curing, the following properties were found::

40 1ZOD notched impact strength: 8.3 kg.cm/cm? . : 40
Elongation at 'break 4.1i%!
Ultimate tensile strength: 7110 kg/t:m2
e Flexural yield strength: 1170 kg/cm® -
" Vicat softening temperature: 101 °C (5 kg load, 0.1 mm penetration)

Exm‘acmondfasam le with boiling methy} ethyl ketone for 3 hours gave 0.5
of soluble material. P g v ety geve 0% s
. " By reversing the amounts of hm:ahydmphﬂmﬂxc anhydride and polymeric azelaic
2l ecid anhydride tthe IZOD notched fmpact strength of the cured composition was
e found to be 109 kgcm/cm*

- S S ExampLE ITI . ' 50
-7 A mixture of the: foll!owmg ents was prepared:
= o 122 parts by weight of fr.he polyglycidyl ether of bis(4-hydroxyphenyl)-2, 2— '
— "pmpane used in Example I, -
o 50 parts by weight of me&ylmdonxethylmetetrahydrophthahc anhydmde, ' _
55 : 50 parts by weight of the:polymeric azelaic acid anhydride used in 'Example | I 55

3.3 parts by weight of benzyldimethylamine (accelerator).
The mixture was cured for two hours at 100°C 'followed by 6 hours ar 150°C.



pol ycarboxylic acid anhydride is hexahydrophthalic anhydride. 45 6.
A conposition as clained in any one of clainms 1 to 4, wherein the nonomeric
45 pol ycar boxylic I 0 I r ropht

anhydride. 7. A conposition as claimed in any one of clains 1 Q. 4, wherein
the nononeric pol ycarboxylic anhydride is phthalic anhydride. 8. A '
conposition as clained in any one of clains 1 to 7, wherein the melght 50
rati o of polyneric azelaic acid anhydride to nmononeric pol.ycarboxylic acid

anhyd¢i de 50 is in the rand®§¥ém :10:1 to 1: 10. 9. A conposition as
cl ar med gggi@ .ght ratio of. polynmeric azelaic acid
anhydrlpc‘fmpf‘%%onow CQ”Q’E‘*@,C anhydrl de’is in the range. from3:1 to
1: 3. 55 IZODmudwﬂ!ﬁinpaéx si2tlgon/cad .cl ai ned. i n any .one of chkgkns 1.to 9,
wher ei n- t e 4 kg‘%ﬁ yneri c azel ai ¢ -aci d anhydri de plus
nmonomneric 500 nhydride is from50 to 100 percent by weight
d g he epoxﬂlerlﬁﬁtln@lﬁmm I'Gbpamtsby wmgmofpolyglyaﬂytethaufmsm-hydmxy 5, 026, 146

After w@w@g 2frepaticp 190 rarts &y methyledorsetybusteirahyd@ohatio ﬁmdgthhed i mpact.
strengt $ % fh@‘ﬁ‘ﬂg 5 kg/cnferr]
Fl exur af®f t m g%ﬂ?ﬂm g?;:‘s“m EHI® i xture from 100
parts by wei ght of ponegC|§ymmﬁihpr of bIS(4 hydroxy- 5 _

Henyl ) -2 Aaﬁqxnqué g@inpampeedyswaspregined 10
et ol & o maﬁmwl Sy BT par s by e ignt o

ot ched i npact strength of only 3.4

rfdcselerass). pr epar ed 15

10 133 1 ‘i fo &y M frougt at 150°C.
h%oxyw OSFC W

bi s(4- used in Exanple |, 25 parts by wei ght of

phthalic aszd;bﬂcldsem?ﬁerm&@ﬂa bmw&mf t he pol erEI’I c azelaic acid
agﬁydrl de Uldoate fepsil 3.5 parts by wei ght of
zyl di @Wﬂ%@@?@%or) . 15 The mM%ture was

cured for & shau Sixdke é&&hﬁ.&&k@ﬁ&hﬁg;ﬁ%ﬁ P¥enfe O Yhrds @ytwééi?[ err]C. After

curing df heci gibthalivi ardyydride pad t polymenis b22ladc O4tfdd anh showed. after
cumnlgim:detthesamsecondmmxstlmfollnwmg propenties: yides _

1ZOD notched impact strength: 8.5 kg.cm/om? . ' :
25 . Ultimate tensile strength: 620 kg /cm? o ' 2
 Flexural yield strengthr: 1095 kg/cra* g S

For comparisor a mixture was prepared consisting of 100 parts by wexght
of the polyglycidyl ether of bis(4-hydroxyphenyl)-2,2-propane, 75 parts by weight
30 of phthalic anhydride and 0.2 parts by weight of benzyldim ethylamine. After curing _
. under the same conditions a sample showed an IZOD mtched lmpact strength of 30
only 5.0 kg.coy/cm2,
WHAT WE CLAIM IS: —
1. A composition of matter curable by heat comprising (‘1) an . epoxy - resin
having an epoxy equivalency greater than one and (2) a mixture of polymeric azelaic
35 acid aznhzdmde with a monmk:lmc polycﬁlmrboxyhc l;md anhydride. 35
composition as claimed in 1 wc:mntheepoxyremma yglycidyl '
ether of bis(4-hydroxyphenyl)-2,2-propane. ol
3. A composition as claimed in claim 2, wherein the polyglyudyl ether has a
melting ‘point Jower than 50°C.
40 4. A composition as claimed in any one of claims 1 @0 3, wherein the polymeric
azelaic acid avhydride has a molecular weight ranging from am*oxmmely 500
to approximately 4000.
5. A composition as claimed in any one of claims 1 10 4, wheranthem.omomcﬂc‘
polycarboxylic acid anhydride is hexahydrophthalic anhydride. -
5 6. ‘A composition as claimed; in any one of claims 1 to 4, whemmthcmonomuc
polycarboxylic anhydride is methylendomethylenetetrahydrophthalic anhydride.
7. A composition as claimed in any one of claims 11to4,whm=mrthemmmmmuc :
polymmboxyhc anhydride is phthalic anhydride. '
compomﬁbnasclanmadmanyoneofcm& to7,-wheremthewe1gh
50 vatio of polymeric azelaic actd anhydride to monomeric polyvcamboxyhc acid anhydnd'e iz
is fin the range from 10:1 t01: 10. .
9. ‘A ‘composition as claimed in claim 8, wheremthewmghtm'moufpol“"
azelaic acid anhydride to monomeric polycarboxyhc anhydnde 45 in thc Tange =
3: to 1:3. - -—-v*—’
55 - 10, Acompommonasclalmedmantyoneafclai'mslm9 'Whermnﬁmeamnmt 85
of polymeric azelaic acid anhydride plus monomeric. polycarboxyhc acid anhydmde o '
is from 50 to 100 percent by weight of the epoxy resin. .

+ —a,

—




| ZOD notched inpact strength: 12 1 kg cmcnferr] U tinate tensi I e strength
400 kg/cnferr] 20 y| eld strength: 875 kg/cnferr] f
20 Asimlar m xt ﬂmg M| mi 18 the curing agent mxture 50 parts by

wei ght of each, and pol ymeric azel ai ¢ acid anhydri de,

showed after cyring under the sane condi the foll owm ng propert'es "
I Zﬂ not ched@%ﬁ%&%—z&——em%enm | e

strength 620 kgAﬁﬁ“[cﬁﬁinghe‘foﬂ.owmgpmpemeswere'fmmd 25 Fl exur al
yield strength: 1095 k ar| a mxture was prepared (;.,r--.
consi sting of 100 pEfdt ?‘?& ycidyl ether of

bi s(4- hydr oxypheny| gt 10 =t s by weight of phthalic anhydri de
and- 0.2 parts by wei ght of benzyl di et hyI am ne. After curing 30 under

R R o s G U LRI

t he sane coﬁdltlonsmmwgﬁmméﬂm weiatsofppivelveidyt jetheraeft bisk ¥h of

30 only 5.0 kg. cF¥E %? DA ALRTES = b P oS et len OB MhofatedmaL t €T
cur abl e by heat g o ﬁ fﬂmzr g\gn&g tgensaglgcm)ﬂ;@gg.u val ency
greater than one and (2) a mxture of pol ymeric azelaic 35 acid

anhydride with a nononeric ﬁ Kcar box yEEameLEdY d anhydr| de.

. 10 3
35 2. A confositio ‘i‘ﬁ‘%rﬁ/ﬁﬁ% Q@ gég is a 3
pol ygl yci dyl et hﬁ'ﬁ%’%m o@fyp?‘u pr opan ?‘% corrp05| tion as k:

clainmed in claim 2, 25uags whghdmpnmhygihy&iddyl ether has a neltin oi nt
I ower than SOC 40 75 l%lywmrgh'c o&thwopmm mhtcagd@h@dn@dmdnmé@smgﬁg

clains 1 to3, wher s ‘g‘ aphydr i s a

mol ecul ar weight Aﬁ@%ﬁ?&%%m %% B’p?cl)lm i) 505&4000 5.
A conposition as claimed in any one of claims 1 to 4, wherein the nononeric
potycar boxylic aci deMM& dkggh{amal i ¢ anhydride. 45

6.5A conposigti on as ug:fﬁ%g'ﬁmh /T aims 1 to 4, wherein the monogeric
45 pol ycar boxyl I C T S me%/ y?endomet hyl enet et r ahydr opht hal i c
anhydride. 7. A connaﬁm‘tafaﬁxtas csdﬁiM?ﬁ& ihe) caritly QAR niifnne| 5Bi piRs by tweight, Wherein
t he nononeric pokfyeahb ukyitiged ridd polyneerip hzdiad iagd aanbyyitidel deowed afiex

conposi tion as cFEPHEMe %ﬁ%@e@iww 7, wherein the weight 50
ratio of polyneric m@jﬁ;@e bgtglg;@@p %&nzcn{mnorrerl c pol ycarboxylic acid

anhydrl de. B0 is i NUkiaRehasigStrdnsd Me2b0kg Acnd? O 10. 9. A conposition as 25
cI aimed in claim8, Wmﬂsttdmhm@&’ghz/mht io of polynmeric

)-h

For comparison a mixture was prepared consisting of 100 parts by weight _ ]
of the polyglycidyl ether of bis(4-hydroxyphenyl)-2,2-propane, 75 parts by weight 3
of phthalic anhydride and 0.2 parts by weight of benzyldimethylamine. After curing
30 under the same conditions a sample showed an IZOD notched impact strength of 30
. only 5.0 kg.cm/cm?®.
! WHAT WE CLAIM IS:—
1. A composition of matter curable by heat comprising (1) an epoxy resin
having an epoxy equivalency greater than one and (2) a mixture of polymeric azelaic
35 acid anhydmade with a monomeric polycarboxylic acid anhydride. 35
2. A composition as claimed in claim 1, wherein the epoxy resin is a polyglycidyl )
ether of bis(4-hydroxyphenyl)-2,2-propane. o
3. A composition as claimed in cleim 2, wherein the polyglycidyl ether has a . :
melting ‘point fower than 50°C.
40 4. ‘A composition as claimed in any one of claims 1 to 3, wherein the polymeric 40
azelaic acid anhydride has a molecular weight ranging from approximately 500
to approximately 4000.
; SAcomposmonasclaunedmmyoneofdannslto4 wherein the monomeric ' t
' polycarboxylic acid anhydride is hexahydrophthalic anhydride.
i 45 6. ‘A composition as claimed in any one of claims ‘1 to 4, wherein the monomeric 45 _
; polycarboxylic anhydride is methylemd-om:thylenetet*rahydmphthahc anhydride. 3
7. A composition as claimed in any one of claims 1 to 4, wherein the monomeric
: ' polycarboxylic anhydride is phthalic anhydride.
| 8.”A composition as claimed in any one of claims 1 to 7, wherein the weight )
50 ratio of polymeric azelaic acid anhydride to monomeric polycarboxylic acid anhydride 50
is in the range from 10:1 to 1: 10. o
9. ‘A composition as claimed in claim 8, wherein the weight ratio of polymeric
azelaic acid anhydride to monomeric polycarboxyhc anhydride is in the range firom
3:% to 1:3.
55 10. A composition as claimed in any one of claims 1 to 9, wherein the ammmt - 55
of polymenic azelaic acid anhydride plus monomeric polycarboxyhc acid anhydride
is from 50 10100 percent by weight of the epoxy resin.




azel ai c acid anhydride to nononeric polycarboxylic anhydride is in the

range from3:1 to 1:3. 55 10. Acorrp05|t|on as clalrred |n any one
of clai eHrt—r-S5—of—pot-ymertc—azetarc—acrd

anhydri de ptus mononeri ¢ pol ycarboxylic acid anhydride is from30 to 100
percent by weight of the epoxy resin. 1,026, 146 11. A conposition as

clainmed in any one of claims 1 to 10; corrprisi ng in addition a curing
accel erator. 12. *A curing agent for epoxy resins conprising a m xture, of
pol ymeri c azel ai c aci d anhydri de havi ngL@SMﬁ ecul ar weight in the rande

fromSOO,LQ 4000 W T nm ar:b |gm%g¥gd de.
5 13. A process f%&rlms ’on g%&%a{frr‘g |gctgra11§ of “cl al tinqlis 1-11,
conpri si ng\beatl ng S&BdA@ﬁﬂi@dimt tfom repoxy 4esind\ cpupisies 8 nfixmre ik poly) alzedald nat ed
article whi CQ? c onpFid srebydiidenhs foplepular wpight gy Shey wRgef Ty SOy FERI® with a
conmposi tion &s cI ‘ bk QLA the
i npregnated fi brou;gm, Fododtidnal | nf’%a;s%]g%%d u}%lc‘f ﬁfardenlr!ng gt 10
el evated tenperature 14 p@drmmglacramnamdmimﬂ ﬁf irppregnating | ai ned
in claim 14. free repg Wsanfg}e %%% at erizg
enbedded in é& - Toiv) M w0 A 5% ai e 1
to 11. For the App |qg Sh$oed Mﬁﬂy SardyAaEfefdiamef il 142d Pat ent Agents,
24 Sout hanpt on Bui | dll!ﬁ.gShap@”Iaﬁde}rqubm a ﬁmomnfow:@ Bgteriab embeddedoin Spa:
Printed for Her Mgjued irgpingusgompqsions psy cleipued fmean phelimp i dl- press
(Leami ngton) Ltd.-1966. Published AR & & RAksFdkH.CE, 25 Sout hanpt on
Bui | di ngs, London, WC. 2, fromwhic | ParehOAgeRS) obl@ned.

' 24 Southampton Buildings,

‘Chancery Lane, London, w.C.2.

Leamington Spa: Printed for Her Majesty’s Stationery Office, by the Courier Press
(Leamington) Ltd.—1966. Published by The Patent Office, 25 Southampton Buildings,
London, W.C.2, from which copies may be obtained.

R T YO




