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\_/ these, see item ©) above).

40 These known accelerators have been found not to be free of disadvantages, including, in particular, a
relatively low efficiency thereof, which required elevated temperatures and/or longer curing times in certain
cases. Thus, for example, such accelerators gave complete polymerization of the UPR only when hot, at
temperatures from 50 to 180°C. Moreover, such accelerators require relatively long crosslinking times,
which proved inadequate for use on modern machines which, for their high productivity, require ever faster

45 curing reactions.

The US patent 3 574 787 further discloses acetoacstic esters as additional accelerators for unsaturated
polyester systems. These conventional acetoacetic esters such as the acetoacetic esters of mono- or di-
functional alcohols also show a relatively low efficiency, but in particular they do not act as crosslinking
monomers and therefore remain unchanged in the polymer lattice. Their concentration is therefore limited to

50 about 1% by weight relative to the polymer composition because otherwise the properties of the polymer
gets unfavourably influenced. _

The principal object of the present invention is to provide UPRs which have improved curing
characteristics and are therefore suitable for use on modern production machinery and high productivity.

A further object of the present invention is to provide substances capable of improving the curing or

55 crosslinking of UPRs.

In particular, a specific object of the present invention is to provide substances which, in the
polymerization of the UPR, perform a dual function as both crosslinking agent and accelerator.
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The monomers can thus be applied at ambient temperature or also when hot, and they do not exclude
conjoint use either with vinyl monomers or with hitherto used conventional accelerators or promoters.

35 Examples of some compounds corresponding to the formula () described above are:
o 0 0
— ! C = CH
CH3

45 Acetoacetoxy-ethyl methacrylate

o 0 R ' )
60 CHjy - i -cH,-C-0-CH-CH-0-C~-C=CH

R1 CH3

56 (where: R = H, Ry = CHa,or: R = CHs, R = H)
Acetoacetoxy-isopropyl methacrylate
Thus the surprising character of the present invention rests precisely in what has been stated above.
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The glycols can be selected, for example, from ethylene glycol, 1,2-propylene glycol, 1,3-butanediol,
1,4-butanediol, disthylene glycol, dipropylene glycol, neopentyl glycol and the bis-(8-hydroxypropyl) ether
of bisphenol A.

35 In general, any other type of chemical compound having two hydroxyl groups in the molecule itself, for
example polymeric diols, can be used.

With regard to the ethylenically «,8-unsaturated dicarboxylic acids, it is possible to use, for example,

_ maleic acid, fumaric acid, citraconic acid, itaconic acid, mesaconic acid and the like, or the anhydrides
’\_/ . thereof. Other unsaturated dicarboxylid acids can be used for the same purpocse.

40 Among the saturated dicarboxylic acids which can be incorporated in the unsaturated polyester
according to the invention, phthalic acid (or anhydride), tetrahydrophthalic acid (or anhydride), hexahydroph-
thalic acid (or anhydride), isophthalic acid, tersphthalic acid, adipic acid and succinic acid (or anhydride)
may be mentioned.

In this case too, other polycarboxyllc acids may be used, but while the presence of the unsaturated

4 dicarboxylic acids (or anhydrides) is indispensable for obtaining a UPR, the saturated dicarboxylic acids
indicated above can also be absent from the structure of the alkyd.

In particular cases, when it is desired, for example, to obtain self-extinguishing products,
dibromoneopentyl glycol, the tetrabromo derivative of bisphenol A, tetrabromophthalic or tetrachlorophthalic
acid (or anhydride), endomethylenehexachlorophtalic acid (HET acid) or the anhydride thereof (chlorendic

50 anhydride) and the like can be used as components of the alkyd.

Finally, monohydric alcohols or monobasic carboxylic acids are used as chain terminators and, if it is
desired to obtain branched chains,. polyhydric alcohols such as, for example, glycerol, trimethylolpropane or
pentaerithritol, can be used.

The unsaturated polyester resin or alkyd is present in the composition according to the invention in

55 concentrations of generally between 40 and 90%.

As the polymerization inhibitors and/or stabilizers which can be used in the UPRs according to the
invention, hydroquinone, p-benzoquinone, t-butyl-hydroquinone, toluhydroquinone, tertiary-butyl-catechol,
quaternary ammonium salts, copper salts and the like may be mentioned.

4
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The polymerization test was carried out accordmg to UNI standard 476/88 which requires the recording of
the so-called gelling time, of the polymerization time and of the so-called delta time (or curing time) and of
the maximum temperature reached during the polymerization (exothermic peak).
b When examining the data in Table No. 1a, it is found that AAEMA greatly reduces the polymerization
40 times and, at the same time, that this product can be used as a substitute monomer for styrene (cf. UPR
No. 6), and it also shows a higher polymerization rate as compared with the latter.

The test with the UPR Nos. 7-10 also shows that the' accelerating effect is dus to the presence of both
the acstylacetone structure and the unsaturated group (in this case represented by a methacrylate group)
within the AAEMA molecule.

45 In fact, it is found that:

- acetylacetone by itself has an accelerating effect at low concentration (0,5, c¢f. UPR No. 7), but does
not show a further significant effect at higher concentration (10%, cf. UPR No. 8); in this latter case,
acetylacetone is certainly unsuitable because, since this monomer is not reactive towards the alkyd, it
remains free in the interior of the crosslinked polymer, modifying the mechanical properties thereof

50 and making it susceptible to evaporation losses, extraction by water or solvents, and so forth.
- methyl methacrylate (indicated by the symbol MMA) does not much alter the polymerization times as
compared with UPR containing only styrene (compare UPR No. 10 with UPR No. 1).
- the acetylacetone/MMA mixture (cf. UPR No. 9) introduces into the system the same groups which
are present in the AAEMA moleculs, but the polymerization times are much longer than those
55 obtained with UPR No. 5 which is fairly similar to UPR No. 9 as a composition, but differs from it
precisely by the fact that, in UPR No. 5, the two groups (acetylacetate and unsaturated group) are
within the same molecule, whereas they form part of two different substances in UPR No. 9. This
demonstrates that the strong accelerating effect is due to the presence of the two above-mentioned
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carboxylic acids are used as chain termnators and, if it is desired to

obt ai n branched chai ns, polyhydric al cohols such as, for exanple, glycerol,
trimethyl ol propane or pentaerithritol, can be used. The unsaturated

pol yester resin or alkyd is present in the conposition according to the
inventio®in 55 concentrations of generally between 40 and 90% As the

pol yneri zation inhibitors and/or stabilizers which can be used in the UPRs
according to the invention, hydroqui none, p-benzoqui none,

t - but yl - hydr oqui none, tol uhydroqui none, tertiary-butyl-catechol, quaternary
amoni um,sal ts, copper salts and the |ike nmay be nentioned.
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4 - EP 0 457 276' Bl Thé technol ogi cal additives which can optionally be
incorporated in the UPRs according t gplgszizg@iti on include surfactants,

vi scosity depressants, thixotropic agents, various pignments, paraffins and
waxes, UV stabilisers, and the |like. The curing reaction of the UPRs

accor di ng to the inventi on can take place either at anbient 5 tenperature
or when hot (generally up tjo about 180 C) and |t is initiated by; a catal yst
whi ch is dissolved or dispdrsed in the resiin, psually just befork c rieng.
The mast commonly used c&t Iysts in a per¢entpge quanidty of-nO 1- 3%
relative tso the aEJPR age 4 e pF,‘FOXI des, cof |whifh hydro gen p;r-om de, oms:thyl
et hyl ketone pel’@XI de, Bbén oyl rperom dev- | qury| peroxi &e, ot cany| per axi de,

p-tertiarybutyl wperbenzoatg, acetylacetonejperpxide, nethyl isobutyl Iget one
peroxide, and the |ike, way be gentiopged by way of wexagpl e. 19 Rs & s
wel | known in t fiel t or]f‘; thescpring cptalyst Qut sy iperg 8

inorganic™ill ers (silpPcags, carbonates apd the I'i”ke) v addrttvep cgpgbl e
of conpensating for the shrfinkage which mani fepts itself duri.ng fpurihdg

(I owprofile or o ow shri ek faddidi ves) gand/ ¢r af rei nfor @nment @f plags §
fibre, consi stl g of fEI nts Of small difens|onsy of g2 CARLLNUPUS g m
filanment adso-cakl & [mat fglass—fitbreg felt) Or f&brics of gl ass pr
ot her fibres (ca‘gbon aram|d fibres and the like),.can:be added fo the UPR
before curing, i order fo [inpreve thg 15 nrechpni c& pidperti@s pf fme
fini shed producty The Exal es $hich Eol low arp giwen ol ely Hhor
illustrative purg)ose ardd n no Way linmt' the vhriols pdssi bl e fof ns nOf
real i zi ng 26 he i n§fention. anple 1 20 This exa“rplelllustrates the &ffect
of one’of the acgel erat ol npnoners, -whi ch 4 he Bubj étt of Bhe pr&,ent

i nvention, nanely of afetdalcet oxymet hyl et yl afe (ﬁwom«now op |r>d| cated
by the symbol AAEMA), &nh% he pof yReri Zat'i of th Pefer'ence to Thbl g No.

IﬁN‘DPaRJAM@ER

cl
W
la, the UPRs indgcated are [all based on thq #ape al kydz zprepared 5 L
according2so a f®rmul ati &h i nvobveng the ugeg, o prgportn ongl guapti t;| es of
1,05 nol of 1, 2- ropan&‘diwl, 0, nS aol of phtji@al {c aghydm de ¥ang 05 bl of
mal ei ¢ anhydrid Thes& Faw materTal s, plac? nto a flask fitteg wigh a
stirrer, are healted under al ni trogen streaer bm anbi el tenperajure up to
200 C, the reacgion then bgi ngecentinued dt&this tenpetatugeluntil §he
acid number of tﬁe mas§ rgas falben to 45, ng Ef KOHg. TPhe @ o ‘H;
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wat er of reaction’is reroved by means of a distillation columm placed on
top of the flask and regulated in y that the water (with small
gquantities of glycol) is separat ed%?ugfzﬁgﬁt op and nost of the glycol is
refluxed into the reactor. The al kyd obtained is stabilized with about 200
ppm of hydroqui none and then dissolved at about [err] in the nononers
and/ or nononer accelerators indicated in Table No. la. Dependi ng%m the
nononers and/ or nononer accel erators used, 10 different UPRs wer & &bt ai ned
, 10 Which cobalt octoate and a peroxide initiator (see indicati@$in the
Table) te initi_a?be the polynerization at 35 [err] were added. Th& ¥
pol yneri zati on t@st was carried out accordi ng to UNI standard 47&® 88 which
requires the recerdi ng of the so-called gelling time, of the pol @ngization
time and of the go-called delta tinme (or curing tine) and of theZnmgxi num
tenperature reacfied during the polynerization (exotherm c peak). #Wn

exam nin the daba in Table No. l1a, it is found that AAEMA great Iy ¥ educes
t he pol ymarizati&n 40 times and, at the same tinme, that this produd® can be
used-as a substi®ute nonomer for styrene (cf. UPR No. 6), and it%®als0 shows
a hi gher pol ynerigzation rate as conpared with the latter. The te$t Swith the
UPR Nos. 7-10 al £o shows that the accelerati ng effect is due to the

pr esence of both§t he acetyl acetone structure and the unsaturated®roup (in
this case represgnt ed by a nethacrylate group) within the AAEMA Bl ecul e.
45 In fact, it is found that: - acetylacetone by itself, has &h

accel erating effgct' at |l oy cpncentration (0,5, cf. UPR No. [7), b@ does not
show:a fuyyther si::gnifican-t- effegt athigher conceft Gati dh (110% &F. UPR No.
8); iWthis lattér caseg gcelyl agetogey s|certhi nty Bt apl e b&;ause,
since this nononer is rdtZrefictivertowards$ thel al Ry@® Tt—repainsdree in
the interior of tghe crossl,i nked pol yner, fodiflying the mechgani calf
properties thereef 50 ~ and making it gusceptiy & to vaporati®n | osses,
extracti e by wa rﬁorogol-v'e]ts, gpd so forth.| - methy® Fethacrylmte
(indicated by th mbo® &MA] does®not 'mugh, al f er X tre poTyneri zatgon times
as conpared Wit hau contgining only styrqre (konpatce UPR Nb. 10 Wi th UPR
No. 1). - the acatyi acet ore/ WA i xture (dffy UPR §0.29) Hhnt roduce into the
systemthe sane @oﬁjps E/hio-ch arespgesent ilrgthe AAENA @dfechl e, Hhit the

pol ymeri 2&t i on tiu ar® much | onger 't han jtosg 55 — — Bbt ai ned Aith UPR
No. 5 which is fardy simlaj to UPR No. 4 s h conpositjon| but iffers

N
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. . £ . n -
fromit precisely by the Factf that, in UPR&o.|[5 1R twd gfoups »
(acetyl acetate anmd '_t'msaguroated group) are Mrthlin ghe sgna nol ecul B, §wher eas
they formpart ofgta«p def #er gnt gubstanceg gn PPR™NG? 9. "Thi s dendnSirat es
that the agtrong arccgl erating|effect is dug o {he presence ¢f t he$t o
above- mentioned 5 & | T 5
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g5 Example No. 2

For the UPRs of this Example (Table No. 2), the same alkyd as in Example 1 _Table_ No. _1 a, was us.ed. it
is shown that the accelerator monomers which are the subject of the present invention (in the particular
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Thi s \denonstrates that the accelerating effect of the pronoter

but starting from proportional

1, 3- but anedi gle ARENMA afsiso @ffociislwith ether nagnyraars of 1 Gnveplional ftyps, otfies hahsiyrérel i c

acid and 0, 7 nol

EP 0. 457 .276 B1 flnctions within the sanme nol ecul e.
42,

obtained with an alkyd fornulated in
the results observed on UPRs obtai ne

above,

ddn s3jxed goL/s3xed ¢/Q {3uaTAx Ut UOTINTOS $9) 93€0300~0D -

syxed 001/s3xed g’ :(@3eTeyjyd-T43ng-u-Ip UT UOTINTOS $0S) oprxoxad 2uO3AY-TAUIS-TAYIOW -
:SUOT3TPUOD uorjez raxduwitod

20 25 30

10 1

nsZ,8 e #JO0L, S ,01,02 woi,6 07,92 wSL.9 0E,0C : suty e3Tad

SS1 8EL €91 SVl (171 SEL 09t Zvl (Do) ®anjexadudl xead
uwS0.22 69 ,25.2L ,0%,8S ,0S,LT :ov.wm wS¥,91 :omwom owyy uorjezixduwirod
:°¢ s m—. -mv :Nv s L :Oﬂ ] SE - ..ov .QF -mm :Om —o L :ON .cv OE.MH 199

SYALIAWVIVA NOILVZIVIWXTOL

N~
0’‘s - 0’‘s - 0's - 0'S - (%) VWaVV
0‘0€ 0’SE - - - - - - ($) suenTo3-TAUTA
- - 0‘0€ 0’'S¢E - - - - (%)ouoptToxxkd-TAUTA-N
- - - - o.om. 0'SE - - (%) oueTiyjoxoryoexlay

- 0‘0€ 0'SE (s) susxiys-Tiyjzon-d

ZZ ON 1Z "ON 0Z 'ON 6l ‘ON 8l "ON (L] ‘ON 91 .ﬁz Sl °"ON
adn ydn 4gdn ddn Jdn qdn a4dn gdn SYIWONOMW TXNIA

EP 0 457 276 Bl [err]

($SE = sSadwouow ﬁanﬁ> 1369 = pAyTe
saouwouow TAUTA SNOTIBA UT D,SZ 3° ¥dN 3FO uotjezrIswitod :Z °9Iqed

40 45 50 55 6
10
16
20
25
30
35
%
45
50

proposed by us is independent of the structure of the al kyd.

35

&5



EP O 457 276 Bl [err] Exanple No.2 For the UPRs of this Exanple (Table
No.2), the same al kyard as in Exanpggols?apg g1 No. 1a, was used. It is shown
that the accel erator nononmers which are the subject of the present
invention (in the particular 8 EP O 457276 Bl case AAEMA) are al so

ef fective ixérploN®@r nononers of the conventional type, other than styrene.
[err] 9 EP 0 457 276 Bl Exanple No. 3 For the tests cited in this

exanpl e (cf. Faalthedediocite®n, this xampieRsf. Table Noad)ettle URRsave basky dn pir dllyd roeagharpy by the
procedur es pihseduresigestribed iERxamplod fomf prepertipnablgw maleral auantitiea,ohei8and! off 1.2yuepsnediol. e s
of 1,08 #ml0.3pmollof Phihwlie galtydidecind O mol f m§|°'°cﬂ'h¥§'ﬂ‘iehﬁh‘i eondefsstign reaetion Ngs etonpefyp|
of mal eic d‘f‘?Pf}/t!PP jagié nunyps °Efbﬁﬂ@fﬁ’sb3t’ﬁ"@neq|“@é‘b?§ BQKQH@ ¥horypacRO 1RRA °fPP(§”°§E'P‘t!I‘°

nunber of tsteblizgr wore a¥eeane equa to 35 wher eu on 20
hydr oqui none 'E'Ysa?iﬂ“P'ié'F dh °é‘§?%{ ‘erg F*T aj glée p’ b“t
t he acce{qgr'"é(ezs'g'gp‘)g?? ‘[Pé}vgm'mme Sf oPFE Yr T’?lvé'ﬁ ciab On
the poly e co
e T e sﬁﬁﬁ "vt ) h.3"€5°'ym°"§a"'°é“" gy e
skilled in PiploNEES 8 clek Jms an
0. 3 d ) clearlydn er

results Whlbgﬁl’ Angt 1!1 gxa%‘eyw ekaniiie8 midt Hrﬁﬁ%tm 'rélb&f td hhan
anbi ent {f E z o - tim t a§o Qﬁ%ﬁ'fré ir lsivacd REFaneRl (Bacd! RdidheNOSiter 28 houtd
and 30 (Ta Ego a HEDA(Pl ENaIﬂdﬁd@rc%éd’ B®R byZ Sbjectihg thke BB pbigrhé to
this fact, ddpﬁﬁ. apgouJem ? RGBNRIcBIoME BRI B¥RBAYEIAY BY hasOdkdmatbigiabhyr 16 pRtedctetl O
the 15 pol JREAbrhérWnich Hasl BeBPSaradiibyahesdivinint h 1 espect to their surface
har dness ( Bar g @lcleaeffdihe fosaf that if thdURRIoeS not paaimMANEMAZIAPOeEctsaNngl partialle.aedndal thDAP
(thi Uniﬂ VOAPHtyrdho GRstémse Gh @bith baly shebiatee participates do @usigaiicanb bxtent in the polymerization

reaction, while the DAP remains partially unchanged in the interior of the polymer, plasticising it and

reducing the surface hardness.
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extraction with a’'solvernt, in general acetone, and then anal ysing by gas
chromat ogr aphy the unreacted nononer E‘ﬁhgg}i’?\%peen extracted by the
solvent). It is clear fromthe result that 1t the UPR does not contain
AAEMA DAP reacts only partially, even in the 20 DAP/styrene systens, in
which only the latter participates to a significant extent in the

pol yneri zation reaction, whijl e the DAP|rendi ns partially undhanged in the
interior of the polymer, plgsticising |t and reducing the syrfagehardness.
25 30\35 40 45 50 55 10 ™ HP 0 457 27¢ Bl |[erg]S55 Rxanpl e |No.245The UPRs
used in this exanple aﬁe daged onst he $ane |al Rydiag bhfxandl e 3. iThe
behavi our of UPRs in wRi & tlhe hoforer |is 4 terndry DAP styrleneABEVA
mxture, is illustrated. o |EP 0457 27¢ Bl |The Jesults.of pol yRef gation
tests with UPRs containfhg| onkyo styfene//AANEAR mi Bt dgfes gre 8l 808
reported for conparisoff. Alll thd golymerizdti dp Le@cki ShSlarle V& ¥ f,ast and
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55 Example No. 4

The UPRSs used in this example are based on the same alkyd as in Example 3. .
The behaviour of UPRs in which the monomer is a ternary DAP/styrene/AAEMA mixture, is illustrated.
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EP O 457 '276 Bl Exanple*No. 5 This exanpl e denonstrates that the
accelerating effect on the pol yrrerig,abi,,gp.r,?é gihe UPRs is conmmon to all
conmpounds in which the structure of acetylacetone or of acetoacetic acid is
conbined within the same 5 nolecule with an ethylenically unsaturated
conpound. Tabfa fdeults Sof qolyinadizationt thds pah \UPRS i costiining otha isirrend/AAIMERS midhireshare also

t oget her wirbgortedbioocomparisaf. t he conventi onal type (styrene, p-M-styrene,
N-vi nyl pyr r ol Altthepglynisfgttion reantiorsiare varydasp arcidighly exattmoyie.opyl net hacryl at e

( AAPMAY as nononer of the present invention. To facilitate the conparison,
pol yneri gation data of UPRs Nos. 1, 15, 19 and 23 (this last resinis

hi ghly 1 0 under pol ymeri“z,ed cf. Exanpl e 3) are shown in the lfast col ums of
Table No. 5. It should-alsp be saig {hat thge DAP-baged UPRs iiln Table 5 have
a nononer + accel eratﬁn%hrrpnomar content of | 45% and¥t hag ©hejal kyd (55% is
that of Exanple No. 3 Whefeas thd”other UPRs Have & noRoffer |+ accel erating
mononer Bontent of 35%gnd|the al kyd (65% |s that from Example No. 1,
Table la. 15 20 25 30g33 4P 45 50 ‘_55:.13 =P & 4578276«BE [¢rr] 55. Annexe
to table No.5 Pol neriga&i oh cendi t? ons (UPRE i DAP»: & =
- o &
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- Met hyl - et hyl - ket one per'oxi de (50% solution in di-n-butylphthalate: 1,5
parts/ 100 parts UPR 14 EP 0 457 2¢p A7 276@10ct oate (6% in xylene): 0,3
parts/ 100 parts UPR - N, N-di nmet hyl - acet oacetam de: 0,4 parts/ 100 parts UPR
Pol ynmeri zation conditions (other UPRs): - nethyl-ethyl-ketone peroxide (50%
sol ution in BtampletNety| pht hal ate: 0,8 parts/ 100 parts UPR 5 - Co octoate
(6% in xylene): 0,3 parts/180-<parts UPR Exanple No:" 6 Some of the UPRs, for
whi ch t he poI yI:FE'P |°!ampi°(ﬂ?mﬁ%ﬁ*fﬁ!ﬂ%lh§rt%° gecelgreting priashorethy) pelymegeajiemofithe UPRs is common
preceding 10 SR ‘F?'EP szaeerv'mon@orwbeoetoww i, epmbined Within the same
so-cal | ed 55P1“°'§_‘6'¥$FF? 2‘5‘(‘?%’%‘@%"[‘“’3 ?.H“g merisation times are reported
in Table No. 6 tag’ﬁdWs YfH?"z?t'ﬁ data A YRR VhiEN: ipasthRte vith opspels R theo

the inventi oﬁ° ional | M "ﬂﬂ{({é{’g?ongs Dg-‘laocpoggmtwgtoacetoxy-lsopropyl
ev r‘i's
ans
y ori e

ggn\]{gnt ' onal Ofqgol en ion dat? o%rlugpnﬁos ?‘ %5 1% 233 (91|s31ast resin |sqw|g%8

3) are shown in the last columns of Table No. 5.
It should also be sald that the DAP-based UPRs in Table 5 have a monomer + accelerating monomer
content of 45% and that the alkyd (65%) is that of Example No. 3, whereas the other UPRs have a
monomer + accelerating monomer content of 35% and the alkyd (65%) is that from Example No. 1, Table
1a.
15
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55 Exanple No. 7 in this exanple the physical and mechanical properties of
sonme representative UPRs i.e. UPR NepolszB¥sBP, No. 23 and No. 24 are
conpared. 1 6 EP 0 457 276 Bl Table 7a shows these properties determ ned
after 24 hrs polynerization at roomtenperature and 3 hrs postcuring at
[err] Table 7b shows these properties determ ned after 24 hrs

pol yneri zati on at room tenperafure w thout postcuring. The fol lrlrgw ng
standard tests were appli e® -|tensile strength ASTM 38c bensile dul us
ASTM\D838 - flexural strggth ASTM D790 - fl| 8xural| noduj us *ASfM D790 10 -
heat defPection tanperat8 & HOT, spe,ASTM D48, | f| we clonsigle theldaja on
tables No. 7a, 76%and 7c, we sge that UPRs cont ai pi ng AAEMA (UPR No. {5 and
No. 24) show | owen val ues foor plongation at break] in jconmparison=with the
similar UPRs not eontaining AAEMA (UPR Nos 1 and No. 28), DS hi gRer |val ues
for all ol heg paranetersa Tdhi s| demonstratss that py usingwha ¢ o
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85 Annexe to Table No. 5

Polymerization conditions (UPRs in DAP):
- Methyl-ethyl-ketone peroxide (50% solution in di-n-butylphthalate: 1,5 parts/100 parts UPR
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EP 0°457 276 Bl [err] "EP 0 457 276 Bl [err] 55 EP O 457 276 Bl [err]
EP 0 457 276 B1 Cains Cains for thepfgpigzamipy Contracting States: AT, BE,
CH, DE, DK, FR, GB, IT, LI, LU NL, SE 1. Unsaturated pol yester resin
conposition, conprising at |east one unsaturated polyester resin and 10 to .

5 60% by -w&pgtivate (684 inkylane): 0,8 partsi100 peotaPBBi t i on, of one or nore
crossl i nki ng rmomdhdimsthyleerigaciamide : Dedcbaitsi100 iparts U d crossl | nki ng mononer s
conprj se at F‘éﬁ%qﬂziy%c%'éﬂ'ﬂ%(?ﬂﬁf YRskhe formula (1) [err] Conposi ti on

accor 8i-hg to C Aetvhethviiotone peroxidsi(§9 % solion im 8"Wtﬂph@a'?t®r°rﬁﬂaﬁs"(@Pa'is§"’§eI ect ed
f r om acet dacet o9 S8p#s 6% jaryienel 0.8 aaris/ 1 parts UPR

acet oacet oxy-i sogropyl net hyacrylate. 20 3. Conposition according to Claim

1 or 2, wher corrpound of formula (I) is acet oacet oxy- et hyl

et hacryl at e. ome 6#& er dc! rr]r%n rsdtaé rBsha ] be:O Svercy pre

at | east %’e Sbigs, S n Fyra%t h led 5P ﬁ?%&“?gf -
from0, 1 to Kg/l’ﬁ;%xs M i#epi .noame%oru b g S, o oo

The table shows that the crosslinking monomers aocordmg to the invention give optimum performance,
at least as good as the conventional monomers even in hot polymerizations.
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from.vinyl nononers,

al fyl ester mononers,

where said at

mononmer is present in a concentratlmoﬁgpﬁéa{o 59, 9% by wei ght,
concentration of crosslinking nmononer(s) being 10- 60 % by weight of the

unsat urated pol yester resin conposition.

Claim4, wherein said further

nononer i s selected fromstyrene,

| east one further

t he total

30 5. Conmposition according to

p- met hyl -
di al |yl

ne.
ner

im

osition

35 7.
is

7, wherein
ol yesters
gl ycol
anhydri de
ura
h a%saPd

one¥ 2

with

9,

ei c ;ackd,

hydei des

acc& dfng

on Gatal yst
ft: &

t o

3]
d 1
sé‘p‘% of

C annes,

to™1
Bl L3
bletat a

styrene, tetwachl oroethylene, N vinylpyrrolidone, vinyl-toluene,
pht hal at e and prepol yners therpof, and m xtufes thereof: 6. £ony
accord¥ng togc aim 4 or & whefeifsaid farther npnonfr g s<syrd
Conpositfon &cording to&A2im4 & 5, wmhgrein sajd fyrphe® wond
di al | yl pht hattate. 8. Conpositipn according t¢ anyjof Cains 1 tqg
said at Ieasghone unsat uratg@d pol yester resin is >eI ected fromﬁ
obtai ned by the reaction of at||east ome mongmeri{ orop yITEbI o
at 40 | efist one ethyBenscal Iy err}= di cafboxy| ¢ HAcked @r"an
thereof. 9. €onpasition c®r d ng To'd™ai fn 8] whefei n~s& d*ufsat
pol yester regin i obtaineg by]the reaction ¢f a paid glycol wt
et hyl eni cal | € uns3t ur at ed dT caf boxyl ¢ acid mxed{w tyh g |egst
saturated digarbofylic ag 46 1 Mposi tifon agcordi fy B orC 3
wher ei n gai doet hypeni cal anspt urratedwacrd ifs sel ectedot ronm~nal
fumaric aci dp citsaconic acid,|itaconic acid| meshconic acid, ar
thereof (if gm stEn'g‘:) and w xtpres thereof. %d8 1}. @nposi t4 on
to any of A § tb 10x ConthiningSa frBe-qdfli cal pfl Prasi Gat i
in a quantity of 6, I’ to 8 @rtp by, wdi ghtSper B00| partshyR v gh
unsat ur aved Ppol ye resin. 1p. Conposition cofding to any of
to 117 addit Eonal yvcont ai m'ng a curing accellefat r sel ected_ frdm
cobal t, mang&nese, wanadi um anfl irone [eerr] 4n t<=rt|arz; ar owat i
said 55 Lccel &r & or idig presents i a coren|ratfod D o5
per 100 partg of 'B,n%aturé’t@ ppl yest & Tedin| 21 EP & 4579276
Conposi t¥on &ccordi ¥y to any of the preceding %l aif ns, ~crosslinkd
tenperature gf betwegen ambicent | t enpepature andd[efr] 3, T fn
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56 Example No. 7

Polymerization conditions

- Benzoyl peroxidé (50% in di-n-butyl-phthal

- Co octoate (6% solution in o-xylene)

art

In this example the physical and mechanical properties of some representative UPRs i.e. UPR No. 1,
No. 5, No. 23 and No. 24 are compared.
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14. 'Process for preparihg crosslinked unsaturated polyester resin
conpositions fromthe conpositions Sgpo4s5727e®i1ding to any of clains 1 to
13 by crosslinking a polycondensate of a | east one nononeric or polyneric
glycol with at |east one ethylenically [err] dicarboxylic acid or an
anhydri de t hEablsofa shpwshthese nrepgries determined efter 2 loisnrplymerirstiarat edeay tawpasatire @od B thrs
that sai d crepsswirgiel 199°Grononer s conprise at |east one conpound of the

f or mul a ( 1) Tahle 7b shows these properties determined after 24 hrs polymerization at room temperature without
[err] ererﬁ’ wig) ar e H or a met hyl group. 20 15. Process according to

Cl ai m 14, Schar "I@ﬂ‘iﬁ%‘g t weé%r?‘lﬂ’"%brrpound of the fornula (1) is

sel ected fromal® nﬂem um nmet hacryl ate and

acetoacetoxy-is oate. 16. Process according to Caim 14 or
15, characteri_z g?k 5 ’} 7 onpound of formula (1) is ac-

et oacet oxyy; et hy ot BLHOAGh % &9( T16e ABTRPE&S according to any of Cainms 14
to 16, char ameeanéﬁﬁ ek r@"&i £oSbe 7o | &e%mmmmaﬁ o RABOLRHNG, & n
i's present iRy 24f SHIwAOWer Fibhedor éu&.aatﬁn%t bk /RomMpariel G the Mfiniat UPHRARE cfifhing
further MONOKEEMASRIPRNEY shé M8) 23), Mk highon QA% Sor a7 dinéH p@Shdidrs. 'TRIB QRRbstratdd Rty

sai d at | easgsing rdhoibrs-acdBlBRBAEEbjdcBof e éaBit irvBhtion, QRSN th 3bthiR Bt o6 Bmberkdre
59, 9% by vei ghigher ddreb®r crb¥smking.s according to G aim 17, characterized in

that said further nonomer is selected fromstyrene, p- nethylstyrene,
tetrachl oroet hyl ene, N-vinyl pyrrolidone, vinyltoluene, diallyl phthal ate
and prepolyners thereof, and m xtures thereof. 35 19. Process according to
Claim 17 or 18, characterized in that said further nononer is styrene. 20.
Procgss aétording to Claim17 or 18, characterized in that said further
nmononer is diallylphthalate. 21. Process according to C aim 14,
characterized in that said ethylenically [err] acid is selected 40 from
mal eic acid, fumaric acid, citraconic acid, itaconic acid, mesaconic acid,
anhydrldes t her eof (if exrstrng) and m xtures thereof. 22. Process
according®o any of ainms 14 to 15, characterized in that a free-radical
pol ymeri zation catalyst is present in a quantity of 0,1 to 3 parts by

wei ght per 100 parts by wei ght of unsaturated pol yester 45 resin. 23
Process according to any of Clains 14 to 22, characterized in that
additional]y a curing accelerator selected fromsalts of cobalt, ranganese,
vanadiumand iron, [err] and tertiary aromatic am nes, said accel erator
berng present in a concentration of 0,05 to 1 part per 100 parts of
Unsaturated SO pol yester resin.

35

15
50

56

17



24. 'Procéss according to any of the preceding clains, characterized in that
the crosslinking is effected at a tgppaspbrg g1 of between anbi ent
tenperature and [err] 55 Clainms for the following Contracting State: ES 1.
Unsat ur at ed pol yester resin conposition, conprising at |east one
unsaturated palyester resin and 10 to 60% by weight, relative to said
conposition, of one or nore crosslinking nononers, characterized in 22

EP 0,457 276 B that said crosslinking nonomers conprise at |east one
corrpé&rﬁd of tig formula (1) [err] R 10 where [err] are H or a nethyl group.
2. Conpo8ition-according to Claim 1, wherein said conmpound of the formula
(1) is selected from acet oacet oxy-ethyl methacrylate and

acet oacet oxy- isopr opyl mgt hyacryl at¢. 15 3F Copposition according to daim1l
or 2, wherein gaid cgmpqund of forEul a (If)gis|acetoacet oxy- et hy

met hacryj,ate. ®. Conposi[tion accordiing tq a

at | east one sgid cogpoynd of t'he formul aaf

S
yfof Clains 1 to 3,/ containing
)| 20 in a concgntration
fromO,1 to 59%6 by wgl gt andNcent aitnithg I u

sel ected from®inyl @&onqners,=afl yl eg er npners g Wiememsal d jat | east one
further nonongd® iis presgnt in a copcentrgtion from1 To 59, §%ty wei ght,
the totak conderfPrat fonlof crosslipk gy rogongr(s) being 10- 6¢ % by wei ght
of the unsaturgat@d po) ygster resinjgprgpogitioh. 25 5. Conpositji on
according to @arm 42 wherein sai df furt hgr@noponmer is sel ected|from
styrene, p-metdyg- skyré¢ne, tetrachlorpetihyl epe, NFigylpgrrolildone,

vinyl -tol uene3dial | 8 phthal at® ap@® pregoyyners@ ereol, gagd i xtures

bast @ne furgher rfonomer

t herigof .206. Cdimbsi ti onjaccording §0 Gailm4 pr 5 wherein said further
mononer is sty ane. B0 7. CompositfonfcddPdihg to Aaim4 or §, wherein
said further rihnener gis{diallylphthal&fe.l § | Conposition accornding to any
of Claims 1 tey 78§ WnEreln sfid at |éagd dre upsat urqated pgl yestler resin is
. « ~ ~ ] [+ < P - O
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sel eécted from pol yesters obtai ned by the reaction of at |east one nononeric
or polyneric glycol with at 35 | gpg 457 9g@ihyl enically [err]
di carboxylic acid or an anhydride thereof. 9. Conposition according to
Claim 8, wherein said unsaturated polyester resin is obtained by the
reaction of a said glycol with a said ethylenically unsaturated
dicarboxylic acrgl mixed with at |east one saturated dicarboxylic acid. 40
%-r nposi ti on_@ccordl ng to Claim8 or 9, wherein said ethylenically
unsat ated aciq is selected fromnaleic acid, fumaric acid, citraconic
acid, itacdonic &id, nesaconic acid, anhydri des t her eof (if existing) and
m Xt ures thereo&,'45 11. Cbnposition according to any of Cains to 10,
containing a fr&e-radical;polynerisation catalyst in a quantity o2 0,1 to 3
parts by weight “per 109 pprts by weijght of|ynsaturated pol yester| gesin. 12.
Conposi tion acc@& di ng o pny of daijns 1 tp™1)] additionally cort&ining a
curing acCel er akpr sel gctpd fromsaljts of gg@palt, manganese, vara@iun1and
iron, [err] and#ertiafy hromai @ arfi nes, p& d{50 o @ccekeratqribeing
present in a coritentrali oh of & G5 tlo 1 pal & per 0@ pdr bs ot ursaturated
pol yester resins13. CBnppsit'i Sh Acdor di ng| Po qny bf~the®pFettdiing cl ai s,
crosslinkapl e atga)tengeer ht ure of bdt ween aasbl nt tenperature ard"[err] 55
14. Process formpkeparlng crosslinkdgd unsaf ura ed pol yest.er. resifn3
conposi tions frdamean ugsal urated pollyester| gesin conposi & &% cdmdri sing at
| east one unsatuy & ed pol yester resijpand l&e 60% bywvv? @htJJ reﬁati ve to
said conpositior of oBe pr rroreg;ros;gl i nk nomaq:s y eCrepss 4lenking a
23 (_FP @ 457 27&i Bl pol ycondensate of at|leagt one nonémer it dropol yneric
glycol' with at Ifgst onfe pthylenicallly [erf saturated dicarbgylic acid
or an anhydride § hereof W th at | east@pone fryosglinki ng nononer gharacter-
ized in that saig $ros8linkipggJrononefs@coppri ge at Least gne cdnpound of
t he f()rnula (1) gqur] 2 1 Q™ :

wn
in O ~ = N O
0N N O v 8 ™M

(&)

- - e
n o (3}
N -

1

30

gi
UPR No. 1 UPR qj“s
-0 c

Postcuring: non
Note: not det.

UNIT UPR No.
35
'Curing
48
2440
12,7
85
2060
40

MPa
MPa
MPa
MPa
C

35

see table 3

and cured and postcured (24 hrs at 25°
see table 1a

7b: VINYL MONOMERS

1 and No. 5:

- UPRs No. 23 and No. 24:

50

Table No. 7: comparison between mechanical and ther

Heat deflection temperature
Polymerization conditions:

Treatment: CQRING
Tensile strength
Tensile modulus
Elongation at break
Flexural strength
Flexural modulus

Table No.
\Styrene
AAEMA

DAP

- UPRs No.

55
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wherein [err] are Hor a met hyl group. 15 15. Process according to Caim
14, characterized in that said conpepodspdzé Be fornula (1) is selected from
acet oacet oxy-ethyl nethacryl ate and acetoacet oxy-i sopropyl methacryl ate. 16.
Process according to Claim14 or 15, characterized in that said conmpound of
formula (1) is ac- etoacetoxy-ethyl nethacrylate. 20 17. Process according
to any of d ai 14 to 16, characterized in that at | east one said conpound
of the fornula 1) is present in a concentration fromO0,1 to 59% by wei ght
and é$/least o further nononer selected fromvinyl nononers, allyl ester
nmonomer s® where-said at | east one further nonomer is present-in a
concentration fom1l to 59,9% by weight. 25 18. Process according to Caim
17, characterizgd in thaf said further nononger is selected fr¢mstyrene, p-
met hyl -styrene, tetraghl ¢groet hyl eney N-vigylpyrrolidone, vinyl-toluene,

dial lyl phthal a®e and prgpol yners thereof, and mxtures therepf. 30 19.

Process accordifg to @ a
mononer is styr¥gne. 2@

in that said fufther 8pn
C aim 14, charg§tearized

35 fsom mali P acfd,
mesaconi ¢ aci d,q a8hydri d
Process accordi®g~to gy
free-radical pogyHerigati
parts by wei ghtD per 180

resiQ.; 28. ProcgsH
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accel erator
parts of unsat
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d &
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beimgpr e&ent

¥t bet e
PatentansprLbheuPﬁtentan<

m 17 or 18
br oces® Rcc
er , i8S Ria
n that sai
fumaric ac
s t her eof

of Cains

[
f
q
[

€

[
parts by<wei
li ng to any
I
[

ron, [err]

en anbi ent
prUche f Ur

on catalyst

g accel er at

i naeCcoNncs
ﬁobyest(
char act eri

char@ct
pr di Ngyt o
| yl pr&ha
et hyl en
d, ci@ra
i f exi.st
14t 25,
|Sup£es
ght€ ad u
of C ainmn

i

and tert
bnt r at T on
Br resmn.
led i n°th
t enpes at

folgegde

or sefect

CEQF I
atg 2% Hrycess
cally [err] acid
conic acid, itaco
ng) and m xtures
characterized in
bnt & & & quantity
hsatlUrated: pol yes
5 14 to 22, chara
ed fromsalts of
ary aromatic am
of ~=O~:05=r to @ par
247~
At fhe cross?lnkl
ire and 180 * .C.

Vertragsst aat en:

Pprized in that sa

d further

¢haracterized

according to
is sel ected
hi ¢ aci d,
t her eof .
that a
of 0,1to 3
er 40
rterized in
cobal t,
es, said
per 100

[
22.

i

™~
Bk 0§ 6552a0C0 ding to any

gis effected
50
AT, BE, CH,

DE, DK, FR GB &l& L& |
Pol yest efhar z- Zusﬁnnenset
Pol yest er har z u&dvlo & s
Zusammenset zungg i nes od
dadurch gekenn mhne% (¢
Ver bi n- =]

U NL, SE 1. Ung®sa
zung, die uenigsﬁen
60 w. -1% |bezogen

er mehreref vernetz

aB di e ven#t zenden
0 R P

tigte, o

5 efon @uItgegant 1ogt ¢
aqudwe'gehannFe
ender 65 Monot
Vbnoner e weni gst e

ES

lere ugf aft,

s efng

35

and cured and postcrue
see table
24: see tabl

T7c: VINYL MONOMERS
7 b and values of

table No. 7a
"1 and No. 5:

50

Polymerization conditions:
- UPRs No. 23 and No.

- UPRs No.

Table No. 7: comparison'between mec

Ratio between the values of
Heat deflection temperature

Tensile strength
Tensile modulus
Elongation at break
Flexural strength

Flexural modulus

Table No.
Styrene
AAEMA
table No.

DAP

55
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dung der “Fornmel (1) 24 * C L M 5 EP 0 457 276 B1 O 0
RO R CH3 EP© 457 276 B1i | | 11

2CH3- C-CH CC O- CHCH 0C C CH2 R 10 unfaft, worin R R und
R2 = H odor eine Mthyl gruppe bedeuten. 2. Zusamenset zung nach Anspruch 1,
worin die gedlaimst e Ver bi ndung der Fornol (1) ausgew hit wird aus

Acet oacet oxyClaimsferihe fallowipp Lontacling\Statasa Adt B PH; BE BKofR, GRelTddUy NGISE 15 3.
Zusammnsetzun?, nach Anspruch 1 oder 2, worin die genannto Verbi ndung der
For md (1) AbeiUpsatusated Rolygster resin Gompesition. epraprising gt least onp yasatvratad nalyostan ¢psiaand 10 to
ei nem der 8AnspBP¥ ¥ weight telative fg;said \R%’PR@' e Pisong jop, morgcraseinngmongmprsehpiaeiprized in
in ei ner KonzefftahSgd qssipigpe 1ponpmeys corapy Tﬂ\}ﬁaﬁfﬁ’d‘ﬁf‘ﬂﬂ"w}qi°{;g‘?ﬂg"'ﬂon wei teres
Mononer enthilt, ausge- 20 wAhl t aus Vi nyl nononer en,

Al l'yl est er nononeren, wobeigdas gonangte wenigstens eine wehterg Mno- mer
in einer Konzentration vonjl bis 59,|p Gow. - % anwesend i st | undﬁ%li e gesante
Konzentration an vermnie.nd@n:(rtm oyer (en) -.BOCﬁiew.o%d(!;!r_ gespfrtigten
Pol yest er har z- Zusanmenset zung be® tr~gt. 25 5. Zusamensetzung nac
Anspruch 4, worin das genannte weitere Mononer auggewAhit wird aus Styrol,
p- Met hyl styrol, Tetrachl orethylen, N Vinylpyrrolidon, Vinyltoluol,

D al | yl phgghal at und Prepol yneren von di esen und M schungen von di esen. 6.
Zusanmenset zunghé&ra QR Bk R ¢ attkiiyl groupyor i N das genannto wei tere Mononer
Styrol ist. 30 7. Zusammenset zung nach Anspruch 4 oder 5, worin das

genannt e wei 2. eCempdsitionaccotdingl toyClgilnt hawitein sdid cémpadors afrthe nfemiulauigis nieblec ifmmm
der Anspr Cche Jcdiasetdky-ethgimiathachaiste gacharataecetomeisipppyimatbyaeiviate. ungesattig- te
Pol yiest er brar z ausgewAhlt wird aus Pol yestern, erhalten durch Unsetzung

weni gst ons e3-n&empasition aggrding to Feimeh obgorhersisl spidegompouny wk formula il is destnageipunthy!
ei ner et hyl eni sethagrylate- ungesi tti gen Di carbonsiure odor ei nem Anhydrid

davon.
' 4, Composition according to any of Claims 1 to 3, containing at least one said compound of the formula (i)

25 in a concentration from 0,1 to 59% by weight and containing at least one further monomer selected
from vinyl monomers, allyl ester monomers, where said at least one further monomer is present in a
concentration from 1 to 59,9% by weight, the total concentration of crosslinking monomer(s) being 10-
60 % by weight of the unsaturated polyester resin composition.

30 5. Composition according to Claim 4, wherein said further monomer is selected from styrene, p-methyl-
styrens, tetrachloroethylene, N-vinylpyrrolidons, vinyl-tolusne, diallyl phthalate and prepolymers thereof,
and mixtures thereof. :

6. Composition according to Claim 4 or 5, wherein said further monomer is styrene.
35 '
7. Composition according to Claim 4 or 5, wherein said further monomer is diallyiphthalate.

8. Composition according to any of Claims 1 to 7, wherein said at least one unsaturated polyester resin is
b- selected from polyesters obtained by the reaction of at least one monomeric or polymeric glycol with at
40 least one ethylenically «,8-unsaturated dicarboxylic acid or an anhydride thereof.

9. Composition according to Claim 8, wherein said unsaturated polyester resin is obtained by the reaction
of a said glycol with a said ethylenically unsaturated dicarboxylic acid mixed with at least one saturated
dicarboxylic acid.

10. Composition according to Claim 8 or 9, wherein said ethylenically unsaturated acid is selected from
malsic acid, fumaric acid, citraconic acid, itaconic acid, mesaconic acid, anhydrides thereof (if existing)
and mixtures thereof.

s0 11. Composition according to any of Claims 1 fo 10, containing a free-radical polymerization catalyst in a
quantity of 0,1 to 3 parts by weight per 100 parts by weight of unsaturated polyester resin.

12. Composition according to any of Claims 1 to 11, additionally containing a curing accelerator selected

from salts of cobalt, manganese, vanadium and iron, 8-diketones and tertiary aromatic amines, said

&5 accelerator being present in a concentration of 0,05 to 1 part per 100 parts of unsaturated polyester
resin. ' .
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9 Zusammenset zung nach’ Anspruch 8, worin das genannte ungeslttigte

Pol yesterharz erhalten wird durch \gsehgrsss 8f nes genannten @ ykols mt

ei ner genannten ethyl eni sch ungeslttigton Di carbonsau- 40 re, gem scht
mt wenigstens einer gesaittigten Dicarbonsaure. 10. Zusanmenset zung nach
Anspruch 8 13deampsitioncactaendinti to v rrd ritret preesding Ickainiss criassiinkgldes Bt & itagperaBreu ofcbetween
ausgew i hit vamhipnbigopaiire prk®0t@, Fumar saure, Citraconsaure, |taconsaure,
Mesaconsi ure, Anhydrlden davon (sofern existent) und M schungen von di esen.
45 1} ZusdAmPREeY J pepraing reresslinkad, wnesturalpd; pelygstee resinpgogpgsifions;frem dheyeqmpositions
Pol yner i &at i OWQE‘%F t°6t°'a‘éﬂ§f1 He‘r3 'Ha%’?sss"r*"f‘%la#'y%.‘ﬂ?’ﬁ%{? @f # fpag 9qe m & % on
0,1 bis 3 GeV\P°'V1'$f"F offle '%a"\‘.lé’ F@‘é baxyfic 5idy & AN Eride
enthalt. so 49° %"cezﬂ' °§T’2§ (ferA b’r Higid) crpelinidpg mogprpers
zusat zI i ch ei FPAR" Fﬁ%&%ﬁ?@&ﬂr 98'" sgewahit aus Sal zen von Kobal t,
Mangan, Manadi um und Ei sen, -Di ket onen und aromati schen tertiaren Anlnen
onthal t, "wobei der genang en Beschldaunl ger g n ei-ner Konzentrgtion von 0, 05
bis 1 Teil pro 100 Telleldes ungesgttigtenjPol yesterharzgqs a ﬁbsend ist. 55
1& Zusammenset zung ggach ¢ negpder- %mg g.eé_gnde@HAusgr Uc e| ner
Tenperatur zw schen ﬂbuntenpen%mu und.180 * C \ernet zbar |st 5 C L
M S *54 EP 0 467 276 Bl 14. Verfahren zur Hg,stellung vernetzter
ungesattigter Pol yesterharz-Zusamrenset zungen aud den Zusam menset zungen
nach ei nem der AnsprUche 1 bis 13 durch Vernetzen eines Pol ykondensats

weni gst ens ei wiesin®) o aed Bharoter a pehylgemoen G ykols mt weni gstens ei ner

et hyl eni sch a,, B-ungesattigten D car- bonsaure oder einem Anhyrid von

di esgr, reet 16eProgess ancerding tecGlaim dhmberacierideshin ishesiegompelad gt théhfognula () is selected from
gekennzei chneacstoghgRxysingl rmatheamilatlednd gestoprstoxy-iaepsanpyimethentdaie weni gst ens ei ne

Ver bi ndung der Formel (1) O 0 R 0
R 10 - 16. Process according tp Claim 14 or 15, gharacterized in that salp compound of formula () is ac-
1111 CH3 - C eloacpipxy-athylmgghacryleigc) . O C - C CH 3 ~~~~~~~~~~~ | 2

25

17. Process according to any of Claims 14 to 16, characterized in that at least one said compound of the
formula (l) is present in a concentration from 0,1 to 59% by weight and at least one further monomer
selected from vinyl monomers, allyl ester monomers, where said at least one further monomer is
present in a concentration from 1 to 59,9% by weight.

30 .

18. Process according to Claim 17, characterized in that said further monomer is selected from styrense, p-
methylstyrene, tetrachlorosthylene, N-vinylpyrrolidone, vinyltoluene, diallyl phthalate and prepolymers
thereof, and mixtures thereof.

35 19. Process according to Claim 17 or 18, characterized in that said further monomer is styrene.

20. Process according to Claim 17 or 18, characterized in that said further monomer is diallylphthalate.

b.- 21. Process according to Claim 14, characterized in that said ethylenically «,8-unsaturated acid is selected
40 from maleic acid, fumaric acid, citraconic acid, itaconic acid, mesaconic acid, anhydrides thereof (if
existing) and mixtures thereof.

22. Process according to any of Claims 14 to 15, characterized in that a free-radical polymerization catalyst
is present in a quantity of 0,1 to 3 parts by weight per 100 parts by weight of unsaturated polyester

45 resin.

23. Process according to any of Claims 14 to 22, characterized in that additionally a curing accelerator
selected from salts of cobalt, manganese, vanadium and iron, g-diketones and tertiary aromatic amines,
said accelerator being present in a concentration of 0,05 to 1 part per 100 parts of unsaturated

80 polyester resin.

24, Process according to any of the preceding claims, characterized in that the crosslinking is effected at a
temperature of between ambient temperature and 180°C.

ss Claims for the following Contracting State : ES

1. Unsaturated polyester resin composition, comprising at least one unsaturated polyester resin and 10 to
80% by weight, relative to said composition, of one or more crosslinking monomers, characterized in

* - C L M s *
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15 unfassen, worn R, R ‘'und R2 = H oder eine Methyl gruppe bedeuten. 15.
Ver f ahren nach Anspruch 14, dadurch gplegyza9g@inet, daB di e Ver bi ndung der
Formel (1) ausgew hit wird aus Acetoacet oxyet hyl net hacryl at und _
Acet oacet oxy- i sopropyl methacryl at. 20 16. Verfahren nach Anspruch 14 oder
15, dadur ch geltehspidgrespiinking mehe@erdicempyise atrieastontyconipiovrdiLon the themuld=tir mel (1)
Acet oacet oxyet hyl net hacrylat ist. 17. Verfahren nach einem der AnsprQche 14
bi s 16, dadurch gekennzei chnet, daB weni gstens ei ne der 25 genannt en
Ver bisadung der For nel (I) n ei ner nzentrati on von 0,1 bVPs 59,CGew. - % und
weni gstens ein melt ausgéw hi t _a | rononel en,
Al l'yl est er nonomner en ahhese d |§P2 wobei ggnanﬁﬁe mBnlggteng &i 8,
wei tere Mononer in einer Konzentration von 1 bis 59,9 Gew. -% anwesend i st.
sO 18L Verfahrsn nach Anspruch 17, dadurch gekenniei chnet, daB das
genannte ygitere Mnoner ausgemﬁhlt wird aus Styrol, p-Methylstyrol,
Tetrachl or et hyl agre RNR VAN, R'H &al ikt grdipny ! t Ol uol Di al | yl pht hal at und
Prepol-ymeren von di esen und M schungen von di esen. 19. Verfahren nach
Anspruch 17 fdeompditionl Aederdg BSEISMNT.CWUIE baid SaRbAARP o 88 30MIuR Hyeist RloBed from
Mononer 35 aSHtdaESMxylothll- metfacryihis raﬁ(ﬁibﬁﬁ&beﬁﬁ\ﬁi&bp@ﬁﬂﬁ&ﬁﬁbryﬁtg oder 18, dadurch
gakennzei ghnst, daB das genannte weitere Mnoner D allylphthalat let. 4o
21. Verf ahren camposhins pecording 1o Claiad or 2,hwigmlnesaiaadompiind of Baiadinas addiatesxi-sHBi
a, fl -ungesf | ttingthecrghteir e ausgewAhit wird aus Ml ei nsaure, Fumarsaure, :
Citraconsaure, ltaconslure, Mesaconslure, Anhydriden davon (sofern
exi stent) und lqoamqueqqordlwtocﬁmegfémmszmo eontaining etrleastanh said compowhdrof the formula (1)
Anspi(t) chée 14 i & casentration (romHD. iolkidPmbeveighh end cartaBing iahledeb byenfertiies monanyes kelacted
45 | ysat or famvinglemonpmers.callyl estepmonadisketiees $aid ab leqetrong/frihes mopemey is pridest ig a
Gew. - Tei | en pr Goneeryais,fomilo|S8.9%dy weighle thp tatal geneentration pheressinking meRomeF{siebsian 40-
i st. 23. Verf afif énbyaight @l‘”?éﬁ?aél@tedmyfﬁ‘W@ CI'ZIP"BF'%" 22 dadur ch

eunl ausgewh

%erennzelﬁpn t, %&E aﬁsat ch "g$€ ot g1 mw_
al zen vo
ar omat i schen A xt&% édg;ﬂ‘éje'" SF'V'"V\B‘BQ d°Bee|y§Q %f’% g@%l*’@%"*@%"f“w ereof,
ei ner Konzentrg? ghuV8 6%5 bis 1 Tell pro 100 Teil e des ungesatfigten
oLy st e Nalg S ok Bibf rorao O s 30¢ GRSl BHARP ML B4 9ehenden

ad as Ve

Anspr Uche urc ennze chnet rnetzen I'ner Tenperatur

zw schen f—'gaui’r‘[ IMpds ﬁiBﬁ‘&ccH’Hiﬁg th&him Qoﬂﬁ! WhEHER EdidfultneVinbbmeri® diallylphthalate.

8. Composition according to any of Claims 1 to 7, wherein said at least one unsaturated polyester resin is
selected from polyesters obtained by the reaction of at least one monomeric or polymeric glycol with at
35 least one ethylenically a,8-unsaturated dicarboxylic acid or an anhydride thereof.

9. Composition according to Claim 8, wherein said unsaturated polyester resin is obtained by the reaction
of a said glycol with a said ethylenically unsaturated dicarboxylic acid mixed with at least one saturated
U dicarboxylic acid.

10. Compoéition according to Claim 8 or 9, wherein said ethylenically unsaturated acid is selected from
maleic acid, fumaric acid, citraconic acid, itaconic acid, mesaconic acid, anhydrides thereof (if existing)
and mixiures thereof.

45 11. Composition according to any of Claims 1 to 10, containing a free-radical polymerisation catalyst in a
quantity of 0,1 to 3 parts by weight per 100 paris by weight of unsaturated polyester resin.

12. Composition according to any of Claims 1 to 11, additionally containing a curing accelerator selected

from salts of cobalt, manganese, vanadium and iron, g-diketones and tertiary aromatic amines, said

50 accelerator being present in a concentration of 0,05 to 1 part per 100 parts of unsaturated polyester
resin.

13. Composition according to any of the preceding claims, crosslinkable at a temperature of between
ambient temperature and 180°C.
55
14. Process for preparing crosslinked unsaturated polyester resin compositions from an unsaturated
polyester resin composition, comprising at least one unsaturated polyester resin and 10 to 60% by
weight, relative to said composition, of one or more crosslinking monomers, by crosslinking a

23
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* 'C L M S'* EP 0 457 276 Bl Patentansprilche flr fol genden
Vertragsstaat: ES 1. Ungeslttigte Rep yQss 87d8{ Z- Zusammenset zung, die

weni gstens ei n ungesattigtes Polyesterharz und 10 bis 60 Gew. -% bezogen
auf di e gsnannte Zusammensetzung, sines oder nehrerer venetzender 6
Mononer s unf aiilycordiatbete odt af) ke rona @ioadnisdit or @6linalic yly¢a v tat astasne MIRIBARING o8-
weni gst ens si wnsatifeted dicarbodylia gcid er anfenhyadde tidrgof @ith at least one crosslinkifg monomer charactée-

0 R 10 ized in that said crosslinking mdnpmers comprise at leastlohe compound of thé formula (I)
Il Y CH -C -CHR-C -0-CH -CH -0-C -C =CH3
| ~~~~~~~ b~~~ RL t.5 unf®@t, worindR R ugd R2 = H oder ool ng Met hyl gruppe

bedeuten. 2. Zusamenset fung nach Anspruch|l, worin die gena & e Ver bi ndung

der Fornel (I) aus&&gal‘ri € wi Gl aus CAcetooac @Hoxy i hylgret leacr W at d

Acet oacet oxy-i sopropyl net hacrylat. 3. Zusammensgt zung nach Anspruclk 1 oder

2, wori nwdi e genannte Verbi ndung der Fornel (1) RAcetoace-

t oxy-ethyl met hacrylat ist. 4. Zusammenset zung nadh ei nem der Anspr Cche 1

bis 3, die wenigstens eine Verbindung der Fornel (1) 25 i n einer

Konzentrati on 19, i - 9 weni gstens ein weiteres Mnoner

enthllt, ausgvéli%\a\}aﬁi% ag&ugz %?H?F%V’Sﬁ‘o'{?@@g%, Al l yl est ernononer en, wobei das

genannt &;\Wg§! ﬂﬁ&e@@&c&bﬁfto"@éiﬁ\qli._schMﬁem that ShicCdoRBSuni ONRE R 1) WheléQBk flonp! S

59,9 Gew. - % afpeRaRiM -4t metiste 1Al ﬁdgm&t&yﬁeﬂé%&lﬁ&xl&@. an vernet zenden(n)

Mononer (en) 10-60 Gew. -% der unges~ttigten Pol yesterharz-Zusammenset zung

be- tragt. 18.0Pocess Wsoafiiig N6 i G drars)) chbifdefRFi26d Nin 4hat 8818 'EBmpbaRd GE PARIM @) is ac-

wei t er e Mononasacatosyethybrhethacipiated aus Styrol, p-Methyl styrol,

Tetriachlar et hyl en, N-Vinyl pyrrolidon, Vinyltoluol, D allylphthalat und

Pr epol yner i Rrocesglacesrding torviy lof Elailma r1dén16y chraradiedzed iin th@ St legst catusiimompesd zithy

nach Anspr uchfodnuiadBiis Besenidn a gondemratipariam i, eto\§8 %t kyrvesighband ek leasBone fgither mpnomer
selected from vinyl monomers, allyl ester monomers, where said at least one further monomer is
present in a concentration from 1 to 59,9% by weight.

18. Process according to Claim 17, characterized in that said further monomer is selected from styrene, p-
methyl-styrene, tetrachloroethylene, N-vinylpyrrolidone, vinyl-toluene, diallyl phthalate and prepolymers
thereof, and mixtures thereof.

30 19. Process according to Claim 17 or 18, characterized in that said further monomer is styrene.
20. Process according to Claim 17 or 18, characterized in that said further monomer is diallylphthalate.

21. Process according to Claim 14, characterized in that said sthylenically «,8-unsaturated acid is selected
85 from maleic acid, fumaric acid, citraconic acid, itaconic acid, mesaconic acid, anhydrides thereof (if
existing) and mixtures thereof.

22. Process according to any of Claims 14 to 15, characterized in that a free-radical polymerization catalyst
‘\_, is present in a quantity of 0,1 to 3 paris by weight per 100 parts by weight of unsaturated polyester
40 resin.

23. Process according to any of Claims 14 to 22, characterized in that additionally a curing accelerator
selected from salts of cobalt, manganess, vanadium and iron, g-diketones and tertiary aromatic amines,
said accelerator being present in a concentration of 0,05 to 1 part per 100 parts of unsaturated

45 - polyester resin.

24. Process according to any of the preceding claims, characterized in that the crosslinking is effected at a
temperature of between ambient temperature and 180°C.

so Patentanspriiche
Patentanspriiche fiir folgende Vertragsstaaten : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE

1. Ungesittigte Polyesterharz-Zusammensetzung, die wenigstens ein ungesittigtes Polyesterharz und 10

. bis 60 Gew.-%, bezogen auf die genannte Zusammensetzung, eines oder mehrerer vernetzender

55 Monomere umfaBt, dadurch gekennzeichnet, daB die vernetzenden Monomere wenigstens eine Verbin-
dung der Formel (1)
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7. Zusammrenset zung nach’ Anspruch 4 oder 5, worin das genannte weiters
Mononmer Diallylphthalat ist. & Zusagpyyyglozgdd nach ei nem der AnsprUche 1
bis 7, worin das genannte weni gstens eine ungesittig- 40 te

Pol yest erharz ausgew hit wird aus Pol yestem erhalten durch Unsetzung

weni gstens sines nono- neren oder polynmeren dykols mit wenigstens einer
et hyl eni sch ai, ja-ungesltig gen Di cardonsaur g oder ei nem Anhydrid davon. 9.
Zusam‘rensetzung nach Anspifuch 8, Woclyn das glenannte ungesaf ti gie

Pol yésterharz erhal CH? w 100 4TH rchp Ungg Zungy si nes. genanat en. d ykol s
mt einer 5genannt en et hyl eni sch %Jngesattl gten D| arbonsfu- re, geniszht mit
weni gstens einer gesattigten Dicarbonsaure. 10. samenset zung nach

Anspruch 8 oder 9, worin die genannte et hyl eni sch 1ungesl ttigte Saure
ausgewAhit w rd aus Mal ei nsaure,- Fumarsdure, G traconsaure | taconsaure,

I\/Esaconsa e, dr|d av, t d M sch

di Fsen . Zusa%té‘ﬁ%"é'tzu u"dn%chg'e‘)fl%eehqup mu ug %L gns 1OSCd:Jggg|nn\égn
Po ymarl satlgn ¥ f g n
ora S ST SRR bl i agz"mf“ﬁiﬁgz%ﬂec@st 4pice 20

enthilit. 56 12. Zusarrrrensetzung nach el nem er Anspr che 1 bis 11, die
zusl t zI i chy es.NsaliiichdsBOFPRSE RhPHOH §Rbor 22WSBUY dbninnBUrbralingeder v&ﬁ\em ngdtdace-
Mangan, Vanadi yxy-eiigimbthasiut ist. B- Di ket onen und tert. aromati schen Am nen
enthfilt, wobei der genannten Beschl euniger in einer Konzentration von 0, 05
bis 1 Tei | p4.0 Ziéihmddsetzudg rakie bineli dér Wnspliichd 1 bis|3\die wenigsiehs bine Veritbitiuby des Forthab(l)
Bl Teil e des umgesatkonzgbtetionPoh \0dstieshGew. &6 umhwanipstats ¢is iveiteteS Monomer enthiit, ausge-
Zusa(menset zungéhibais Vinvirenonkesn, Allylektemgadmeraiewobsindsp gelahnle wetiigstoheesineewsitese Mono-
Tenp€eT at ur zwi sehémeinRs ifanzerirationaon ! i 9.9 Gow.(% a@mwesaend dat.2ind diej gosamte Kgngentration an
Ver f ahren zur Memeizeaddminidvapemerten)zt0H0 Gawgtsder unggedttigten Polyesterharz-Zusammensstzung be-
Pol yest er har z- ¥88armenset zungen aus ei ner unge- sattigten

Pol yesterharz Zusamrensetzung di e weni gstens e| n ungesattigtes _

Pol yest er BEarS SHspmmMensefzy r(%%prus 4, \p/ r[bcﬁéls F}T | re lgsgewéihlt wird aus Styrol,
Zusammenset zun Meé*lyﬁ&’ﬁ’vf T(?E?"“'H@WY'@'P& IHRREEY. 1l hth?'ﬁt PPLBY MY Y98
Verretzen ei nes YS8% S0HogenYor diRse Bstens eines rmnorreren oder pol yneren

6. Zusammensetzung nach Anspruch 4 oder 5, worin das genannte weitere Monomer Styrol ist.
30 '
7. Zusammensetzung nach Anspruch 4 oder 5, worin das genannte weitere Monomer Diallylphthalat ist.

8. Zusammensetzung nach einem der Anspriiche 1 bis 7, worin das genannte wenigstens eine ungesittig-

to Polyesterharz ausgew#hit wird aus Polyestern, erhalten durch Umsetzung wenigstens eines mono-

35 meren oder polymeren Glykols mit wenigstens einer ethylenisch a,8-ungeséttigen Dicarbons&ure oder
einem Anhydrid davon.

9. Zusammensetzung nach Anspruch 8, worin das genannte ungesittigte Polyesterharz erhalten wird
'\_/ durch Umsetzung eines genannten Glykols mit siner genannten ethylenisch ungesittigten Dicarbons#u-
40 re, gemischt mit wenigstens einer geséttigten Dicarbons3ure.

10. Zusammensetzung nach Anspruch 8 oder 9, worin die genannte ethylenisch ungesiitigte S&ure
ausgewhlt wird aus Maleinsiure, Fumars&ure, Citraconsiure, ltacons8ure, Mesaconsdure, Anhydriden
davon (sofern existent) und Mischungen von diesen.

11. Zusammensetzung nach einem der Anspriiche 1 bis 10, die einen Polymerisationskatalysator auf der
Basis freier Radikale in einer Menge von 0,1 bis 3 Gew.-Teilen pro 100 Gew.-Teile des ungeséttigten
Polyesterharzes enthélt.

50 12. Zusammensetzung nach einem der Anspriiche 1 bis 11, die zusitzlich einen Hirtungsbeschleuniger,
ausgewidhlt aus Salzen von Kobalt, Mangan, Vanadium und Eisen, 8-Diketonen und aromatischen
tertiiren Aminen enth#lt, wobei der genannten Beschlsuniger in siner Konzentration von 0,05 bis 1 Teil
pro 100 Teile des ungesétiigien Polyesterharzes anwesend ist.

55 13. Zusammensetzung nach einem der vorhergehenden AhsprUche_. die bei einer Temperatur zwischen
Raumtemperatur und 180°* C vernetzbar ist.
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10 ° dykols mit wenigstens einer ethylenisch a,# ungesAttigten

Di carbonsaure oder einem Anhyrid vogp gussgfepi t weni gstens ei nem

venet zenden Mononer, dadurch gekennzei chnet, daB di e genannten vernetzenden
Mononer e weni gstens ei ne Verbindung der Formel (1) 1 0 ,

0 14.Verfahren zur Herstellung vernetafer ungefitiigfier Polyesterharz-Zusafininensetzungen aus|den Zusam-
11 1 2 CH3mensgtzungeni-nach eig@m der Anspriiche 1 bis 13 durch VernetzexCpines Polyipndénsats welliiisteRy
Q0 unf assen, ®iRR§M9qomererrodey; pelyrrepen=Glykolscralt werigstensveines pihylenissh ex. Axingesgttigten Divg-
Ver f ak'en nachPnadyenpdeE 19inem Angigu o Hiiegerc Bit epipwens cainemdyermefzpnsen doperpriusagurgte
Formel (%) atﬁﬂjg\ﬂéﬁ'ﬁ"t‘etz@" die ge(gnpign yesaetzapdon Moperess WenigsiPNT ik Yrrbigduag deyfgrmel
Acet oacet oxy-ﬁ)sopropyl nmet hacrylat. 16. Verfahren nach Anspruch 14 oder 15,
dadurch gekennzei chnet, daB di e genannte Verbi ndung der Fornel (1)

Acet oacet oxyet hyl nethacrgl at ist. ¥ 17. \erfahren nachoei n der
AnsprUche 14 bis 16, dadfirch gekennzei chnet, daB weni gst gns glzne der
genannt en Ver bi nduﬂ§3derCF9r'mj H ) in eingy Koggent At _V _O,C1H bis 59
Gew. - % und weni gstenS ein wei t ér.es’ Mononer ausgewhi | t aus Vi nyl non@rer en,
Al'l yl est.ernononmer en anwesend i st, wobei das genaqnt e weni gstens eine
weitere Mononer in einer Konzentration von 1 bis 59,9 Gew. -% anwesend i st.
35 18. \erfahren nach Anspruch 17, dadurch gekennzei chnet, daB das genannte
wei t er e Mononmifasestt @aivAR) Ry und Rx0= URlerSingMBthylgfuppéieastient yr ol |

Tetrachl orethyl en, N-Vinylpyrrolidon, Vinyltoluol, D allylphthalat und

Pr epol yner d5 Vetfahreh wesie Anspndh 14, Siadunchggekenuzsithic, aiag die Védindung .dediEarhel )y eusgevdibih
Anspruch 17 owraud 8cetodcethxyatiiyingptiiecmintand AbateatgtoxgiisBpropimetfecralant e wei t er e
Monogey #Btyrol ist. 20. Verfahren nach Anspruch 17 oder 18, dadurch
gekennzei cAheYerfahterpnath SAngrsurtintt edend .t daderchvbekemnasichmpta P48y die) igenaaite, (Verbigdung Ader
21. Ver f ahr enfafaeiK) Metopgeioxyethylmethgerylelith gekennzei chnet, daB die et hyl eni sch
a,, 8-ungesdttigte Saure ausdgevvghl t wrd aus Ml ei nsaure, Fumarsaure,

G t r aconsadf-eVeriphrel pach sinp derAasprighes 14, bis 16, 43Avrel 9gkenizeichindaB wpnigptens eine der
exi st ent® undPRASteR YAEAUNG Ger Fprmaal fyin eiggy “ﬁ?tfx{gg"&ﬂﬁ OFf S en-Bu %H?’EP@ ns ein
Anspr Uche 14 Yeres dongiueg spsopwihit aup, Yindmenomeren. dlyjastar A AR TS ol das
| ysator auf 2PN Yerioptpns; eiffe RERIP Menamer i glieh KPn2RAVRURD VO |\ by BP9 oY% anwesend
Gew. - Tei | en pl 0 100 Gew. -Teil e des

se 18. Verfahren nach Anspruch 17, dadurch gekennzeichnet, daB das genannte weitere Monomer ausgewahit
wird aus Styrol, p-Methylstyrol, Tetrachlorethylen, N-Vinylpyrrolidon, Vinyltoluol, Diallylphthalat und
Prepolymeren von diesen und Mischungen von diesen.

19. Verfahren nach Anspruch 17 oder 18, dadurch gekennzeichnet, da8 das genannte weitere Monomer
35 Styrol ist.

20. Verfahren nach Anspruch 17 oder 18, dadurch gekennzeichnet, daB das genannte weitere Monomer
Diallylphthalat ist.

40 21. Verfahren nach Anspruch 14, dadurch gekenzeichnet, daB die ethylenisch a,S-ungesittigte SHure
ausgewshlt wird aus Maleins8ure, Fumarsiure, Citracons#ure, ltaconsiure, Mesaconsiure, Anhydriden
davon (sofern existent) und Mischungen von diesen.

22. Verfahren nach einem der Ansprliche 14 bis 15, dadurch gekennzeichnet, daB ein Polymerisationskata-
45 lysator auf der Basis freier Radikale in siner Menge von 0,1 bis 3 Gew.-Teilen pro 100 Gew.-Teile des
ungeséttigten Polyesterharzes anwesend ist.

23. Verfahren nach einem der Anspriiche 14 bis 22, dadurch gekennzeichnet, da8 zus&tzlich ein Hartungs-

. beschleuniger, ausgewahit aus Salzen von Kobalt, Mangan, Vanadium und Eisen, 8-Diketonen und tert.

50 aromatischen Aminen anwesend ist, wobei der genannten Beschleuniger in einer Konzentration von
0,05 bis 1 Teil pro 100 Teile des ungesittigten Polyesterharzes vorliegt.

24. Verfahren nach einem der vorhergehenden Anspriiche, dadurch gekennzeichnet, da8 das Vernetzen bei
einer Temperatur zwischen Raumtemperatur und 180° G durchgefiihrt wird.
55
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unges~ttigten Pol yest erharzes anwesend ist. 23. Verfahren nach ei nem der
Anspr~che 14 bis 22, dadurch gekennzgp glaggbze @#B zusatzlich ein Hartungs-
55 ~ beschl euni ger, ausgewahit aus Sal zen von Kobalt, Mangan, Vanadi um
und Eisen, 6-Di ketonen und aromatischen tertiaren Am nen anwesend ist,
wobei der gcRatemtanspriBusitnfotgendepcVeriragsetaate ESKonzentra- tion von 0,05 bis 1
Tell pro 100 Teil e des unges~ttigten Pol yesterharzes vorliegt. 28
E| . EP 0 4B67Upgpeitite Palyestotprt-Zunemmorrgizingedliowanigstons oip upgepdiiicias Rglypsterharz und 10
Ansphthe, dadbisce? Genedan rPeedgerh avt die garmnmie, Juspamentelzing. [§iaps aden dnehprsy YprastzAnder
zwi schen Raunt Meprsress yady dadurghgekennzgichneh giak fig vemejzepden Megomere wenigstens cine Verbin-
Revendi cat | ons 99'9 dReRpEA} (L at i ons pour |es Etats contractants sul vants: AT,
BE, CH DE, DK FR GB, IT, LI, LU N, SE 1. Conposition de resines de
pol yesters insatures, comwmenant au @goins ung resine de popyeskger insature
et 10 a 690 % en poi ds, parf rapport &jla conpgsition, d un pu dqazpl usi ours
nononbres reti cul anC§,3 caract eﬂ:}ilgee €en-ce queHl escronopeLes e ulognt s
conprennent au noins dn conposd de la fornulo 10 | (1) O 2 9
R 0 a1l R, 2 ~*6 CH3 -
C-CH2 -G O-CH-CH-0-CGC=CH2 R 20 dans laquelle R, Rl et R2 sont
H ou un gyoupe nethyle. 2. Conposition selon |a revendication 1, dans
laquell e I'e copppBEwsf A, Ay GralFgLL A otidr)ein Methigapisl befiulen]
| " acet oacet oxy-et hyl net hacryl ate et i'acetoacetoxy-isopropylmethacrylate.
25 3. Conposi Zummbedetzing sach ansprudh ¢ awario rislgepannt®, Vechindsngl der) Formeke(l)| agsgewiihtoeird
de |l a fornul e (alsAcewacetoxasatiatiraliaerylat wd he@todagtbxyrisoprapyinatizecwylat. 4. Conposi ti on
sel on | une quel conque des revendications 1 & 3, contenant au mpins un
conpdse de |& Zosammeasefzli)g mhainAnsprich ¢ ok @nweriatdieogpnenate(Verbingungoden Fermel (B iAgaioage-
contenant au miixpsthyimethasniatist e 30 suppl enentaire choisi parm |es
nononbres de vinyle, |es nononbres d ester d allyle, ou au nojns u
monomer e suphl @kammensetzueg nagh aiaes dorfspice & bisginflia MpRIgRaNS NGy 9'%"%"%8”5?%9’3‘9
poi ds, | azconcdneipastiosrentialienyyon Oy oi B%Gﬁ’é's‘? unth & ) Pt "%'H?"rgjfaéﬁ 1l
de 10-60% on p%ﬂ%a‘tﬁé"’wg‘c’ﬂmﬂwe ’"g’gﬁg'?Géeé'i,bg’e = gonannto Wonigstens oine Weiterd Mo~
oW.-%

mer in einer Konzentration von 1 bis 59, -% anwesend ist, und die gesamte Konzentration an
vernetzendem(n) Monomer(en) 10-60 Gew.-% der ungeséttigten Polyesterharz-Zusammensetzung be-
trégt. :

5. Zusammensetzung nach Anspruch 4, worin das genannte weitere Monomer ausgewdhit wird aus Styrol,
p-Methylstyrol, Tetrachlorethylen, N-Vinylpyrrolidon, Vinyltoluol, Diallylphthalat und Prepolymeren von
diesen und Mischungen von diesen.

35 6. Zusammensetzung nach Anspruch 4 oder 5, worin das genannte weitere Monomer Styrol ist.
7. Zusammensetzung nach Anspruch 4 oder 5, worin das genannte weitere Monomer Diallylphthalat ist.

\/ 8. Zusammensetzung nach einem der Ansprliche 1 bis 7, worin das genannte wenigstens eine ungesittig-
40 te Polyesterharz ausgewahlt wird aus Polyestern, erhalten durch Umsetzung wenigstens eines mono-
meren oder polymeren Glykols mit wenigstens einer ethylenisch a,8-ungeséttigen Dicarbonséure oder

einem Anhydrid davon.

9. Zusammensetzung nach Anspruch 8, worin das genannte ungesittigte Polyesterharz erhalten wird
45 durch Umsetzung eines genannten Glykols mit einer genannten ethylenisch ungeséttigten Dicarbonséu-
re, gemischt mit wenigstens einer geséttigten Dicarbonséure.

10. Zusammensetzung nach Anspruch 8 oder 9, worin die genannte ethylenisch ungesdttigte S&ure
ausgewdhlt wird aus Maleinséure, Fumarsiure, Citraconséure, Itaconsiure, Mesacons#ure, Anhydriden
50 davon (sofern existent) und Mischungen von diesen.

11. Zusammensetzung nach einem der Ansprliche 1 bis 10, die einen Polymerisationskatalysator auf der
Basis freier Radikale in einer Menge von 0,1 bis 3 Gew.-Teilen pro 100 Gew.-Teile des ungesittigten
Polyesterharzes enthilt. '

65

12, Zusammensetzung nach einem der Anspriliche 1 bis 11, die zusitzlich einen Hirtungsbeschleuniger,
ausgewihit aus Salzen von Kobalt, Mangan, Vanadium und Eisen, B-Diketonen und tert. aromatischen
Aminen enthilt, wobei der genannten Beschleuniger in einer Konzentration von 0,05 bis 1 Teil pro 100
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pol yester insature. 35 '5. Conposition selon |a revendication 4, dans

| aquel | e | e nmononbre suppl enent ai r epeghsed@igi Parm le styrbno, le
p-nbthyl -styrene, le tetrachlorethylbne, I'a Nvinylpyrrolidone, le

vinyl -tol ubne, le phtalate de diallyle at |ours prepolynbres et leurs

mel anges. 6. Tetlepassingasdifigtacitolyestérbarzesaswedondadti on 4 ou 5, dans laquelle le
nononbre suppldnentaire est le styrene. 40 7. Conposition selon |la

revendi cat i1@nZusanymergetzuia machl einprre Harevothergehendenifinepridnhp xice hed refnail Fesnneeatur [zwischon

di al N ph- t afayméempgratuCadi 8 € veseeiabanigin | ' une quel conque des revendi cati ons

1 a 7, dans laquelle au noins une r6sine de 45 ol yester insatur6 est
choi si e parifi Vqrfé'i'!e'bﬁi’ yierstelung vespatatas yagesditigter Polyesintharzysammensetaynges ayei
nononer e ou p glywrzeﬁysqmnqqget{gyp Sie; woRiggens i 1"% P°$t° y P@J

a, p-insatur 48 o °"§'“t° eltzB?Pg ?s Peée\/é?f

dans | aquel | e’el lk ﬁ%ﬂ : °'¥|';‘°r§"
reactlondun ar e Wil
nmel ange avec mg ﬁu % °§ Fg % &E gthpﬁggs{g dg,na@';sﬁe
| a revendlcatlon an Pa ue acl de |nsa ure ethyl6n|quenent est
choi si parm | aci de mal ei que I ; aci de fUITB.I’I gue, |'acide citraconi que,

| ' aci de jtaconi que, |'acipde nmesacory que, 66 | eurs anhkydrigles (le cas
dcheant) et lours nBl ang¢s. 11. Corfpositior] selon |'une duel qc%que des
revendi cati ons 1 &CHQ, -cant-e ‘urc cataly ssHir- dm polg/nerg sa-c t4 agiJ adi cal

libre dens une quantite de 0,1 3 parties on pdi ds pour- 100. parti €5 en
poids de la resine 29 EP 0 457 276 Bl de pol yester insature. 12.
Conppsi taon sel on | ' une quel conque des revendications 1 a 11, contenant de
pl'us Tn accel erateur de J> durci ssonent choisi parm |es sels de
cobal t, nmangawrefassen, warincRiiRumdRe £ dtodetl eing Methyigrupel kadewenet | es 5 am nes
arorrathues tertlaires, cet accldrateur 4tant pr6sent dans une

concent r at i18nVetiehren oash Ansprysh 14 daduseh gekenzpichagt.(dad gie Yerbindung ler TR dY pesgeveplt

i nsatures 13. W'@oﬁ%d@ﬁ‘QaF%WV§@4'WaP'UHHJ"ﬂd‘é?t‘?,aﬁﬂ%é%l’fé%y"?eéﬂfé’ﬁ'aﬂ cations

récedentes, rdticulable & une tenperature entr
FZI)_SO *C. 16. Verfahren nach Anspruch 14 odem%s adurch gekennzglchngt tdginylee rgg'rEaHrI;tee e%h%rg]t&%r ot

Formel (I} Acetoacetoxyethylmethacrylat ist.

30 17. Veriahren nach einem der Ansprliche 14 bis 16, dadurch gekennzeichnet, da8 wenigstens eine der
genannten Verbindung der Formel (I) in einer Konzentration von 0,1 bis 5@ Gew.-% und wenigstens ein
weiteres Monomer ausgewihit aus Vinylmonomeren, Allylestermonomeren anwesend ist, wobei das
genannte wenigstens eine weitere Monomer in einer Konzentratlon von 1 bis 59,9 Gew.-% anwesend
ist.
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18. Verfahren nach Anspruch 17, dadurch gekennzeichnet, daB das genannte weitere Monomer ausgew&hit
wird aus Styrol, p-Methylstyrol, Tetrachlorethylen, N-Vinylpyrrolidon, Vinyltoluol, Diallylphthalat und
Prepolymeren von diesen und Mischungen von diesen.

40 19. Verfahren nach Anspruch 17 oder 18, dadurch gekennzsichnet, daB das genannte weitere Monomer

Styrol ist.

20. Verfahren nach Anspruch 17 oder 18, dadurch gekennzeichnet, daB das genannte weitere Monomer
Diallylphthalat ist.

21. Verfahren nach Anspruch 14, dadurch gekennzeichnet, daB die ethylenisch «,8-ungesétigte Sdure
ausgewihit wird aus Maleins3ure, Fumarsture, Citraconséure, ltacons8ure, Mesaconséure, Anhydriden
davon (sofern existent) und Mischungen von diesen.

s0 22. Verfahren nach einem der Ansprliche 14 bis 15, dadurch gekennzesichnet, daB ein Polymerisationskata-
lysator auf der Basis freier Radikale in einer Menge von 0,1 bis 3 Gew.-Teilen pro 100 Gew.-Teile des
ungeséitigten Polyesterharzes anwesend ist.

23. Verfahren nach sinem der Ansprliche 14 bis 22, dadurch gekennzeichnet, daB zus#tzlich ein Hértungs-
85 beschleuniger, ausgewihit aus Salzen von Kobalt, Mangan, Vanadium und Eisen, g-Diketonen und
aromatischen tertiiren Aminen anwesend ist, wobei der genannten Beschleuniger in einer Konzentra-

tion von 0,05 bis 1 Teil pro 100 Teille des ungeséttigten Polyesterharzes vorliegt.
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10 4. Procede pour |a preparation de conpositions de resines de polyesters
insatures, reticul 6s & partir des cCOgp@¥y }izggﬁﬁel on |'une quel conque des
revendi cations 1 a 13, par reticulation 3 un pol ycondensat d'au npins un

gl ycol nonombre ou polynere avec au noins un acide dicarboxylique
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R2 20/ Revendiéitiens C - CH2 - C- 0 - CH- CH- O C-C CH2 R 25
dans | aquel | Revendigations pdu? lescitats ppritactantsgutvente : AT By Pt DE] BK, FRy @B dTid 1d NnSE o
revendi cation 14, caract-~rise en ce que | e conpose de |a formule (1) est
choi si parnitl 'Compasior-da ré;j@asgp H?YW@@W?F-&P@W@T&M au moins une résine de po‘yegter insaturé

i ' acet oacet oxy St B80T eRwPoKE AL 1apRag 2 ls compgsitions diyn gy e plisigyys monoméres réticulants,
revendi cat i on PHagRiis4esen ¢equslesJponomeras, rliulagiy SOMpenugThAY MPng 4N lcomiost g, 2o
est I’ acet"bacGlt('bxy-et hyl ndt hacryl ate. 17. Proced6 salon |'une quel conque
des revendications 14 a 16, caracterise an ce qu' au noins un conpose de |l a
formule (1) est present dans une congentratign de 0,1 & 59 gb angpoids et au
noi ns un 35 mononbre duppl enmentajre choigi & partir desl nonpAbr es de
vinyle, des nononerCHqd-ext ef CH3l+yCer QU-aCHBI ICH UN QIDNQUELEC = CH

suppl ementaire et preSent dans uhe concentration de 1 a 59,9 %en-poi @s.

18. Procede selon Ia revendication 17, caracté6ris en ce quo | e nononbre
suppl 6nmentaire est choisi parm |e styrbne, |Is p-nethyl-styrene, le
tdtrachl ordt hyl ene, |a N-vinylpyrrolidone, le vinyl-toluene, le diallylph-
40 ( tal aj e etdahsastuslielR, BPEY Rsrsbiitétoua goeper méthy. anges. 19. Procedd selon |a
reve cation 17 ou 18, caracterise en ce que |e nononere supplenentaire
est |e styreme. Cofipositdi) selbhr brrevbpdisaibrom. dans faguelie i eqmpogénde] i fe'uwgat!) est choisi parmi
caracteri se on leastogcitoxy-6thylméthacenate & lasplo®dienrisgpropyiméthacryatedi o | y| pht al at e.

21. Proc~d4 selon la revendication 14, caracterise en ce quo |'acide a

, B-i nsat ure 8t iombpsitign eviemie revendicalingi 1s¢u SN laqueliadp ERIMATER ‘éﬂq'ﬁ (rgmule ﬁ)a?,sf fpgstoace-
fumari que, |' adpadthyiméinagndsie-que, | aci de itaconique, |'acide nmbsaco-

. . 50
Sellon’ 1" une. Sucipriies st one guaravs dn dongsigtar 0o TocopBFCa, dte il cBfioded co o
e R Y PE S
i 1] 1 I - V! O f au moins un
ggagg: ;:s? Er Oi’ . 8 gget ht%:zngﬂn eéeﬁ?njérg‘:#t A e tdehtRlidn B3S £5bPR1e %oiyé§ 2 @ndeRPetible
r(ggl‘gigu ou gs monom&ra(s) réticulant(s) étant de 10-60% en poids de la composition de résine de
polyester insaturé.

35 5. Composition selon la revendication 4, dans laquelle le monomére supplémentaire est choisi parmi le
styréne, le p-méthyl-styrdne, le tétrachloréthyléne, la N-vinylpyrrolidone, le vinyl-tolugne, le phtalate de
diallyle et leurs prépolyméres et leurs mélanges.

L\_/ 6. Composition selon la revendication 4 ou 5, dans laquelle le monomére supplémentaire est le styréne.

7. Composition selon la revendication 4 ou 5, dans laquelle le monomére supplémentaire est le diallylph-
talate. .

8. Composition selon I'une quelconque des revendications 1 2 7, dans laquelle au moins une résine de

45 polyester insaturé est choisie parmi les polyesters obtenus par la réaction d'au moins un glycol

monomére ou polymére avec au moins un acide dicarboxylique éthyléniquement a, B-insaturé ou son
anhydride.

9. Composition selon la revendication 8, dans laquelle la résine de polyester insaturé est obtenus par la
50 réaction d'un glycol avec un acide dicarboxylique éthyléniquement insaturé mélangé avec au moins un
acide dicarboxylique saturé.

10. Composition selon la revendication 8 ou 9, dans laquelle I'acide insaturé éthyléniquement est choisi
parmi I'acide maléique, I'acide fumarique, l'acide citraconique, I'acide itaconique, I'acide mésaconique,
55 leurs anhydrides (le cas échéant) et leurs mélanges.

11. Composition selon I'une quelconque des revendications 1 2 10, contenant un catalyseur de polymérisa-
tion radical libre dans une quantité de 0,1 2 3 parties en poids pour 100 parties en poids de la résine

[
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23. ‘Procede sel on | ' une’quel conque des revendications 14 a 22, caracterise
on | "addition d' un accel eratour de ghpaspomBENt choisi parm |es sels de
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1
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Conposi tion S:?Fuﬁlﬂs s Bﬁ‘éﬁf‘ hydHab @eclau rqé‘ﬁb'sur{ ﬁ‘lgﬁbﬁlé}eeréﬁc‘%laﬁtomséi& k&l que les
formil a 1) esboriBR: MiiculMsBomprorneitlad HorS Grbmpbdaye EBbRARIYY| at € et
| " acdt oacet oxy-i sopropyl met hacryl ate. 26 3. Conposition solon |la

revendi cation 1 ou 2, dans Iaquelle Ie co ose de la for Ie ) est
| “acet oace- toxy- 6t hyI hacryl at e 5| t I on sel on 2que| conque
des revend| catlonlsmg:3 oggenan au m)l

r e £l ) dans congent 2i on"dée 8 T o.on p0| ds et contenant au

fo
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25 dans laquelle R, R et Rz sont H ou un groupe méthyle.

15. Procédé selon la revendication 14, caractérisé en ce que le composé de la formule (I) est choisi parmi
I'acétoacétoxy-éthylméthacrylate et I'acétoacétoxy-isopropylméthacrylate.

a0 16. Procédé selon la revendication 14 ou 15, caractérisé en ce que ls composé de la formule () est
l'acétoacétoxy-éthylméthacrylate.

17. Procédé selon I'une quelconque des revendications 14 2 16, caractérisé en ce qu'au moins un

composé de la formule (1) est présent dans une concentration de 0,1 4 59 % on poids et au moins un

35 monomére supplémentaire choisi & partir des monoméres de vinyle, des monoméres d'ester d'allyle,
ou au moins un monomére supplémentaire et présent dans une concentration de 1 & 59,9 % en poids.

18. Procédé selon la revendication 17, caractérisé en ce que le monomére supplémentaire est choisi parmi
\_ le styréne, le p-méthyl-styréne, le tétrachloréthyléne, la N-vinylpyrrolidone, le vinyl-toluéne, le diallylph-
40 talate et leurs prépolyméres et leurs mélanges.

19. Procédé selon la revendication 17 ou 18, caractérisé en ce que le monomére supplémentaire est le
styréne.

4 20. Procédé selon la revendication 17 ou 18, caractérisé en ce que le monomére supplémentaire est le
diallylphtalate.

21. Procédé selon la revendication 14, caractérisé en ce que I'acide a, S-insaturé éthyléniquement est
choisi parmi I'acide maléique, I'acide fumarique, I"acide citraconique, I'acide itaconique, I'acide mésaco-
50 nique, leurs anhydrides (le cas échéant) et leurs mélanges.

22, Procédé selon I'une quelconque des revendications 14 & 15, caractérisé en ce qu'un catalyseur de
polymérisation & radicaux libres est présent dans une quantité de 0,1 2 3 parties en poids pour 100
parties en poids de la résine de polyester insaturé.

56

23. Procédé selon I'une quelcongue des revendications 14 & 22, caractérisé en I'addition d'un accélérateur
de durcissement choisi parmi les sels de cobalt, de manganése, de vanadium et de for, de g-dicétones
et d'amines aromatiques tertiaires, cet accélérateur étant présent dans une concentration de 0,05 ai

* [ L M S *
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rm_ngnbr:a'suppl enment ai re’ ot plresent dans une concentration de 1 a 59,9 %en
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Conposi tion soin I'a revendication 8, dans laquelle |la resine de pol yester
i nsatur6 est obtenue par ia reaction d un glycol avec un acide

di carboxyl i que ethyl eni queent insat@re nel arge avoc au nmoigis ug, aci de

di car boxyl,g que sature. 10] Conpositijpn selon}l a revendi cat ifon § Bu 9, dans
| aquel I e | aci de i r@&gu&e%t—hﬂ@iﬂmneno esCHchoC#si -5® - C par@i=|cRgi do
mal ei que, |"acide funarique, |"acide citraconi que} |I'acide itaconique?

| aci de nesaconi que, |eurs anhydrides (le cas ech&nt) et |eurs nel anges.
31 EP 0 457 276 Bl 11. Conposition solon |'une quel conque des

revepdi cats ons 1 a 10, contenant un catal yseur de pol ynbrisa- tion radical
l'i br &~dans une danscladuslioR, Ee el Jsort Houpmgtaupsméhyigoi ds pour 100 parties en
poids de | a rdsine de polyester insatur4d. 5 12. Conposition solon |'une
quel conque d®s Qompesitigh selor isrvevendigation 1, danh lasvalipde Eenngpd de Ifrforulecl) srshenols Pyl
dur ci ssenent  cHeéétacdtexy-fthyiméthacsiatesst diacsteapsiRntisoprpHmahersdate.  anadi um et for,

les ,-dicetones et |les amines aromatiques tertiaires, c cel erat eyr
etant presend d@n‘g':osti}iqg splep k@ geyendigatiqn |t 2,6!,ar€§§a%{el%l a?r?qo é) o [a Jor { Sst [cstoacs-
resi ne de pol ydow@tyimétagylzte PAFIE éOﬁﬁ i gar res de

4. Composition selon I'une quelconque des revendications 1 3 3, contenant au moins un composé de la
30 formule (l) dans une concentration de 0,1 &4 58 % en poids et contenant au moins un monomére
supplémentaire choisi parmi les monoma&res de vinyle, les monoméres d'ester d'allyle, ou au moins un
monomére supplémentaire et présent dans une concentration de 1 & 59,8 % en poids, la concentration
totale du (ou des) monomére(s) réticulant(s) étant de 10-60% en poids de la composition de résine de
polyester insaturé.
35
5. Composition selon la revendication 4, dans laquelle le monomére supplémentaire est choisi parmi le
styréne, le p-méthyl-styréne, le tétrachloréthyléne, la N-vinylpyrrolidone, le vinyl-toluéne, le phtalate de
diallyle et leurs prépolyméres et leurs mélanges.

« 6. Composition selon la revendication 4 ou 5, dans laquelle le monomére supplémentaire est le styréne.

7. Composition selon ia revendication 4 ou 5, dans laquelle le monomére supplémentaire est le diallylph-
talate.

45 8. Composition selon l'une quelconque des revendications 1 & 7, dans laquelle au moins une résine de
polyester insaturé est choisie parmi les polyesters obtenus par la réaction d'au moins un glycol
monomé&re ou polymére avec au moins un acide dicarboxylique éthyléniquement a, S-insaturé ou son
anhydride. :

s0 9. Composition selon la revendication 8, dans laquelle la résine de polyester insaturé est obtenue par la
réaction d'un glycol avec un acide dicarboxylique éthyléniquement insaturé mélangé avec au moins un
acide dicarboxylique saturé.

10. Composition selon la revendication 8 ou 9, dans laquelle I'acide insaturé éthyléniquement est choisi
&6 parmi I'acide maléique, I'acide fumarique, I'acide citraconique, I'acide itaconique, I'acide mésaconique,
leurs anhydrides (le cas échéant) et leurs mélanges. ’
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10 I3 Cofrposi tion solon’l'une quel conque des revendications pr~cddentes,
reticul able a une tenperature entregp g4 at ure anbi ante et 180 - C. 14.
Procede pour |a preparation de conpositions de r6sines de polyesters
insatures, reticules A partir d' une conposition de resine de polyester
i nsature, ddnfomenositinn selan Frop Replagnmie dessieyradicationsd] &/ Ws eaptendnhwetatalyseue tle pdiymérisa- 10
a 60 % en poi &y radinat librexganey e quantité deoihd Jipediesen reide nous 10Qparkiss et peidsndsria rsine s
ret|cul ants, derpolyesterdaselaiét un pol ycondensat d'au noins un glycol nononere
‘mere _avec au noins un aci de dicarboxylique a, fl-insature

p
ot hyl eni auéﬁeﬁ?mmaﬂ@oﬁﬁb&h ?'%Péq‘#?\f@é reaﬂ‘dmon%1 arvnimfa'ﬁé*r%e Rt yn our do
caracteri se offr¢se 250 Yﬁ’ia rt 'd' Ig un
conpose de | a I'?IB tlc(u(rj te iaires, cet accél rateur tant sent dans c ncentra jon de e 0
RH3 - C - p:g?_f réﬁ_r'le deé)olyfter m&u

2 25 dans Iaquelle R, R, et R2

sont H oy lég_ gg,gp%gﬁonggg on)ﬂ,,% ;u%%éqg)e dF)J %?&%mﬁ%@ %Ft;élié}lté’s,e (ngblgeﬁt ﬁrQntarJté]érature

caracterls ol sI parm
| ' acet oacet oxy- ylmet acry ate et I acet oacet oxy-i sopropyl m-t hacryl at e.

16. Procede,Splaas béur laS¥épadtionab 'c&ﬁ’poliﬂon@ﬁe K3inesCR Ry bsBird RS, BIRUBLIP parfit d'une
conpose de | aan%Béﬂbh%e (dsihe B8 boljesBF AbARAS orhprtmftiall Yol luhe@Eixd dﬂﬁ)lye&&plﬂs&uré ot
Procede g0l 0nyg 3 W0e%0sehdida) Batcrashof ¥ RVRMPbsRih, | dumSoul flusieurkOmordmeRs tréticilants, en
CO qu' au nDi NtidhRNCEHPREEnddsal dad MBI LD gido) mRAdMERY BLE PalmeckaABC @nenoins un acide
concent r at i ONdickRboilylijuet, BnsifudIBiRhiGBmeit of sormamhytitida avecTBI 00l 1 neuppére réiodaat, I e
choi si & part tdractéiss ee@DEIeE Monbends My réticulatiescompreondpt smaiisasicomnpadé d¢ lafdreyle ou
au _noi ns un n@nonbre suppidnentaire et pr~sent dans une concentration de 1
A 59;%/%0en poi ds. 40 18. Proced6 solon |la revendication 17, caractdrisd on
ce qub | e nononere suppl@nentaire &t choiR parm |e styDeneR,le
p-nmethyl -styrene, le tethachlorethfll bne, I'd N-vinyl pyrrolldoné” Ie
vi nyl -t ol uene, | eQﬁyITprh CHy| at € et Q our@"lprdriid)l yn8resCet fedr &H,
mel anges. 45 19. Procede solon la revendicationl 17 ou 18, caracterise en
co quo ¥ nononbre supplenentaire est le styren R120. Procede solon |a
re}[/elndl gat:lonl 1E O:J 18, caracterise en ce quo | e nmononrbre supplenentaire
es e dially alate. .5 roc | a revendi cation 14
caracterise eﬂﬁéi@qﬁﬂgﬁl B goné!'?ouu rg%%%éq‘g Pt hyl eni quenent est ’

30 15. Procédé selon la revendication 14, caractérisé en ce que le composé de la formule (1) est choisi parmi

I'acétoacétoxy-éthyiméthacrylate et I'acétoacétoxy-isopropyiméthacrylate.

16. Procédé selon la revendication 14 ou 15, caractérisé en ce que le composé de la formule (I) est

I'acétoacétoxy-éthylméthacrylate.
35 :

17. Procédé selon I'une quelconque des revendications 14 & 16, caractérisé en ce qu'au moins un
composé de la formule (I) est présent dans une concentration de 0,1 & 59 % en poids et au moins un
monomére supplémentaire choisi & partir des monoméres de vinyle, dés monoméres d'ester d'allyle,

\/ ou au moins un monomare supplémentaire et présent dans une concentration de 1 & 59,9 % en poids.

18. Procédé selon la revendication 17, caractérisé en ce que le monomére supplémentaire est choisi parmi
le styréne, le p-méthyl-styréne, le tétrachloréthyléne, la N-vinylpyrrolidone, le vinyl-toluéne, le diallylph-
talate et leurs prépolyméres et leurs mélanges.

4 19. Procédé selon la revendication 17 ou 18, caractérisé en ce que le monomére supplémentaire est le
styréne.

20. Procédé selon la revendication 17 ou 18, caractérisé en ce que le monomére supplémentaire est le
diallylphtalate.
50
21. Procédé selon la revendication 14, caractérisé en ce que I'acide a, B-insaturé éthyléniquement est
choisi parmi I'acide maléique, I'acide fumarique, I'acide citraconique, I'acide itaconique, I'acide mésaco-
nique, leurs anhydrides (le cas échéant) et leurs mélanges.

55 22. Procédé selon I'une quelconque des revendications 14 & 15, caractérisé en ce qu'un catalyseur de
polymérisation & radicaux libres est présent dans une quantité de 0,1 & 3 parties en poids pour 100
parties en poids de la résine de polyester insaturé.
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choisi parm |'acide maleique, |'acide fumarique, |'acide citraconique,

| " aci de itaconique, |'acide nmesaco- ppiss7 784S anhydrides (le cas
6chdant) et |eurs nelanges. 55 22. Procddd selon |'uno quel conque des
revendi cations 14 a 15, caracterise en ce qu' un catal yseur de

pol ymer i sat i &h Feocédédielon Uiunel quiicapgueaies regendisations TicN22, canaetéejséoont ladditionl @'ub adcéldratdur
parti es on poi d dggigsembaiheisipariméles esis geodoblalt, deemingandess deeanattiunpet|dy ées.tdors-dicétones
i nsature. 32  ©t gpnipeyBamalgEs Jetiares, ctragediérhteus étand présent dans yoe banomitjation de 9,05 4 1
revendiscat i ons Pedie goup 300 pagippde résinesde pebyester ingdleré.i on d' un accdl drateur de
dur ci ssenént _choi si, parni les sels de cobalt, de nmanganbse, de vanadi um et
de fer, de f#4 dyecatést508 'wre qyelcapnypdes dpvepdinations ecqdantes, saracseisé enpte que la réticulation
accel 6rat eur 655HTYS AR IMPEAHE epffla legRevatte A Piatlp 8005 A 1 partie pour
100 parties de r~sine de polyester insature. 3 24. Procedd solon |I'une
quel conque  des revendi cations precdentes, caracterise on ce quo la
reticulation s'effectue a uneotenperature entre |a tenperature anbi ante et
180 * C. 10 13 20 25 30 35 40 45 50 55
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