;e3e["Z6>T?D9 , Adhesion pronoter additive conprising an unsaturated,
am)rphous pol yester The invention relates to an adhesi on pronoter additive
conpri sing Mm W anor phous pol yester and to the use of
unsat ur at ed m m’Eol yesters as ad?em on pronoter additives.

Unsat ur at ed pol yeséer resins (UP resinsy are well known. They are prepared
by condensing saturated and unsaturated dicarboxylic acids or their
anhydrides with
and proportion a Te 5T STE=¢ e~ Doty
doubl e bonds usemae_ét_usual ly a, ~i unsat ur at ed aC| ds, pr| marily rral ef| c acid
and its anhydride or fumaric aC| d; unsaturated diols are of m nor
i nportance. The ﬂi\qgjher .he a of d8Hb| e bonds egdad the smaller the
separation of the'dds" o’bdﬁ © 13fe 2ERSFION ASPRRCHRI cAddiYSe CRBPESINEARR i ve
t he pol yester raﬂisaturatedpoamomhomespulgegter agndil fo whe huset ehsensaéwateahment
of heat and ext sslinked and
t herefore conpa?j}ﬁée\égpﬁggalpéﬁ%feso%né S%'E)o\d] Crtﬁm%@ Lf&égreason the reactive
doubl e bonds in the polyester nolecule are d|Iuted by co- condenS|ng

saturated ali phdinsatuatetr pobiester diesiisb WP resigsi dfe widlie kabmhotthetyoraip@nent S

used are straig i types
di ffer not onl ymreﬁ%}ﬁd'bfg%degnﬁg Q%q?‘gaprgwgg@rétﬁgré%ﬂﬁ%h 0 c%’K?n":'st Ee

rati o of satur attbﬂrta@hudfsiﬂsuwéln ehlolachI@r prgnestiesddepend sulstantiallyr@s $he nki ng
density in the pRityERINdZAbHEHen bhme%,ﬁgnggtewdensatl on, i.e., the nolar
mass, the acid nunber and the OH nunber, i.e., the type of end groups in
the chain nol ecul es, the nononer content and the type of additives

(U I mann's Encyd[mpedl'riar off thed pelyniesizalgihedoidte yhondeLugkil argy. usially fq,$1992) .

UP resins based p@aflir&tbd Ycidas BER\%H@' rﬁéleﬁpﬁa@%ﬁﬂtltsaérﬁ\gdﬂé’%r fﬁrﬁén@éé‘lﬂP' e,

f DE 924 889, 208 d EP
g, 22 oo unsatuiRlad s, 81 ALIJBSt dnbpEanGe. T Biabies ibe sAMRanGAT, -
known, for exanplogblef bandsDiEe24h@@nadier tHePsdpatatRpBof thedd®@DI@Bond8H the is an

oht ch eﬁﬁaﬁﬂgsp%ﬁ?’?‘g‘r‘?'egg’égt'“gq“*’@ (oDl Ao ”éété??ﬁgggﬂ?ﬁﬁ’mﬁ%gﬁf"gﬁ’eof N
coating material"@! 'é(ﬁ’ﬂ hointense %ﬂﬁk’pﬂieﬁoggaﬁ%bﬂdseﬁ?ﬁﬂv%ﬁw%‘? VR Br¥Y¥%ct i on,
hi gh hardness, ianpigblyecrogslmked sand thefefdse campanativelpiiticoesd productaEoi on in
the case of Cro?ﬁk'r’é‘é%’n Sgt%t ?é’@ctlv%h@odd'%/%nbgmnpﬂ%vk)gﬁését‘ AdReSICBre

pr onot er addi ti ye co OSG east one unsatura anpr pnhous X§O| yester

substantial |y cofedi Ry ca-condepsingnsatyrated aliphals é’tre?jr’oﬁ?aé'&r Bt‘}ﬁ PUlIGci d
conponent and omeidal d"bboélcaﬂmmmnmmhenwhmfeﬁ aret bieaightserain atndtqndnand:hed

conprises a diciy exle{IEiug b%sh%@@tﬁepﬁwgﬁhe components used
dbe g7

3, 8- bi s( hydr oxynet

4, 8bi s( hydroxym'ﬁ W%/ ?lth?%'l 5altz‘o in egﬁéttgﬂted to unsaturated acids,

5, 8-bi s(hydr oxymhidtwde}temmmgsthq&oélslmkma deindibc mntbe polyenerizatiom, the diegreenmay be

present in the B XoHuenddlion, FEOPMHe! ilarCindss OMhe b rithitbcingnd Nfesom of t he
at % 0

three isoners is from9 east m xture 1S present

in the al cohol 8H Sﬁéﬁt t&if’ tYﬂ’feo B1Y gequps in e chajp dneleeies: 198 PePaNeles for
t he use of unsat:umteheobncaﬂm pipeust pddhym dulnanitis ttaey clapédia cafmodiustria  at

| east one a, (3 Y73 I cid conponent and one al cohol
conponent, V\hergh%ﬁilﬁéaa coﬂgfaé:%qnggn!a%ﬁconprl ses a dicidol mxture of the
i soneri c conpounds 3, 8-bi s(hydroxymethyl)tricyclo[5.2.1.0z' 6] decane,

4, 8bi s( hydr oxy mePhnds)risrbased|on dicidolladthea]idiesmammnentiare known, for example,

5, 8bi s(hydr oxy z Wies roggy be
present in the ”Ebﬁb’g)r.)zééilﬁé’érd 8{?%9%3]119h0@f§?gg2$20 toﬁ%foggng?ﬁfeﬁszum of the
three isoners i 3N E9HD98S 100% and at | east 5% of the mixture is pr esent
in the al cohol corrponent of the polyester, as an adhesi on pronoter

addi tive. It ha%hgg\% ?MQ th p% engfg% r‘% prﬁﬁpgé“adﬁ%sﬁ&% tsykr?o(evrﬂ)%ll bl'e

with further ingré coa esSi ves and/ or

seal ants. For e%éﬁlﬂjP'@, ffPWeD[é(?Hélﬂ ottt 2398 a0ditR 984 988y be mi xed with
pol yacryl ates, polyolefins, saturated and/or unsaturated pol yesters and
copol yesters, l. e- e
resins, phenoli g %gé:&ﬁ%cpb{tbggﬁ‘ese%%@%%%r} yﬁ/ d{@él—?‘e@' {Og{&&l ?%\%des
phenol - f or mal dehyde resins and ket one- fornaldehyde resins, ketone - 3
resins, polyurethanes, polyureas, epoxy resins, W m loride and its
derivatives, such as copolyners and terpolyners, \Nm | cohol s, PVDF,
pol yethers, silicone resins, chlorinated rubber 1ggbber and cel | ul ose
acet obutyrate. The adhesi on pronoter additives nmay be used for exanple, as

binders in filling conpounds, where through oxidative drylng or
free-tadical reactlon they forntcorr05|on re5|stant Iayers The good

o . o, o . -




- 5 nmethyltetrahydrophthalic acid, nethylhexahydrophthalic acid,
hexahydropht hal i ¢ acid, tetrahydrophthalic acid, dodecanedioic acid) adipic
acid, azelaic acid, isononanoic acid, 2-ethylhexanoic acid, pyronellitic
acid and/or trinellitic acid. Preference.is given to phthallc aci d,
hexahydr opht hal i ¢ aci d, tetrahydrophthaT?c acid, adipic acid and/or azel ai c
acid. The acid conponent nmay partly or entirely consist of anhydrides

and/or alkyl est giiieh BRRAREEIYAREDS cBIHR Mratdhidl Wthaks eSS

conponent is present In to the acid
conponent, pr ef eCaBling 'F‘laéﬁﬂaiﬁ 8’“@ qtd Q_Sémf timye @xhiblig highncasrosianerrtecinp|

conmponent nore phejhetidihdss! &Ke‘bvﬁdj R sidhdasoli@s ebntent, iapd Wbwér untrhcliod irf 0
at urat ed, anor phous pol yesters

1.1:1 to the acig¢g co
according to the%%%r%té}(gﬂéﬂk}k% eéﬂ ‘aci d nurrber of from1l to 200 ny
KOH g, preferably from1 to 100 ng KOH g, nore preferably from1l to 50 ng

KCH g, and an O"THHWanﬁ Fd\maslaﬁedt&%rr@mmr&r@a drarvefc% slédfo'fﬁmel\sfo 100
ng KOH g, nore prefer t ur at ed,

a sa
anor phous pol yesPBf Y %@%?@F’n@"?%p?% PH@@ﬁtﬁ o‘g'b?ém'%'y F?'BH{'S'S@ %q leaghc,
preferably from o€ uqs -udxfratent ediparbbeylieblagid raompdr@nt oand 06ne | alcohel
preferred enbodi EE'HE tt he saturated polyesters (UP resins) according to
t he invention con t o'} an al cohol conponent conprising at |east 90%
preferably 95% WB?@"]!N eferably 100% of the dicidol mixture of the
i someric conpountte Ailddbhbl sdomysbinexy nesnfipriser be Wididell Smiddre0 2f Ghde tsongaric

4, 8- bi s( hydr oxy |cycl 26

5, 8- bi s( hydroxyx{"ﬂé#%rl c cI38£{ glsﬁ‘ny}?r@éw%ﬁg)gra%%lo@g& %f elfrarﬂ‘rai c am%

and/ or nalefic abisfhyé!fmS)lliﬂ(’-It|’(bbé)tflCn/i¢|04fi5 2k @M idecane  ande P, &hisdaydiexmethyl)+ he
pol yest ers conpr triggclbfBez. mlqﬁ@lqgeéﬁé oned starti ng conponents as under |, but

addi tional ly a further Cld sel ec aci.d_and

aci d/ anhydri de, Wh‘é'}e 9 és?nojl‘t:’f ranax%)eaprﬁergmg\e %Héa "h&p&"ﬁ"gp%ghtdﬂﬁol onal
acid may vary f r tor#Q% Bnd dha sum btk thresisermess ii fraam 90do 180%ws of approx. 1:1
to 1:2. These pohu&at %ra%t g9n6f el MixkLags @eééénﬂwberéacaiolfobﬁgglhehpoﬁm mg
KOH g, preferabl l Jt ng KOH' g, nore preferably 1-50 ng

nunbers of from Y% %o ng KOH g, preferably 1-100 ng KOH g) nore
preferably 1-50 ng KOH g, and a Tg of from-30 to +80C, preferably from-20

to +50C, nore preperipghéntion’ aBo Hovidest48C thd h@sé’QJfYﬁﬁééiﬁr%t&PCQFr@w’rgndso the
invention may als n;prl Splbe,?srﬁ tants and add Itl? f re Sﬁ{reCt ed
frominhibitors, p?c/bé?sg? Santl/ ‘aa\émlc(‘?"%'ls'{?é’nt at r&f‘?zﬂ?‘r Bl
surface-active sdlbartbanyie:samdxygepomvmcg@ne alodlialr coraponit, suhevaingthes,

Chi xot ropl ¢ agert oy colrEin: EiHises;d Gl duro I the RORNSL SMIOUNdS i ng
agent s, therm)pl%éfq'gﬂéﬂaﬁ'}"@@gm&ggg[% %1§néa?%an%l ane retardants, %kiternal
rel ease agents, Bis(hydroxyaethybiridytioif.2g.G§kdetane The pol yesders accobd- -ng to

the invention arlﬂs@&é#&?ﬁ@tt@]’)tr(o’?@ﬂ[é Eqrﬂ'z's]@l'éeéﬁe Olvh&t eB¥h SSorfist ﬁ{dyf beation
and condensati on

t.he Ltin sta
two- stage procedtfE® tl’i&é‘?ﬁ)f‘@gur qﬁﬁ?rﬁa°€8ﬁﬁgh8m%&%&éoﬁndztﬁﬁ °f(tg'f3a| m 1)
in an isoner rattheeeisomers isxXiana eIty 100%, anthahigaist5% ddtie rintack isipresentd and
fumaric acid (r&hi theD aftoRor boRipBnEREGE QHe VhdNbsHiCif40lan Hdﬁeiu@ﬁ'pﬁoﬁtbtér 1.05
at 180C in a nitrogen atnosphere until an aclid number of KOH g and an
OH nunber of 34 G—Vg are attained. To this end, the furrarlc acid is
initially esterified with dicidol over the course of one hour and then the

dodecanedi oi ¢ acjt fak Sbe%ﬂq%gnd %at‘sa?@@gdﬁ(/@‘?é unN%Ys’all %%p&?lﬁ?&' w1tl9|f(§’t¥t$er _

transition tenperature aci Latio
1:1 ) are reactéf9 Vﬁléferﬁ‘ ?jloél?ﬁﬂ?\ngnmé er”éfsi 6‘“@1"’ 1adi1e5ye§ta WCSF’ﬂa tdsn| t¥ogen
at nosphere untilexampe, dtheunddivesidn 2prompt&OHadditivess ama@H brinbexedf with g

KO+ g are attai ’W{ Tyﬂafe@' ?eWb?eflntshesaf[ﬁ'H%H' gné‘lﬁF %rfsﬁtdré‘t‘gﬁ' PJ)IWS@ %r yfied

wi th dicidol over e cou added.
Mh = 1800 g/ rol ,cqm'yesmocs|'%$e yiraies RheaRki FFWH't'@ﬁ{?@?'&%‘lR"E‘ai yde” e
Exanpl es Use Exaspine, phénolic resingoalkpsiresingr atglitéd pghpestérsp apobanides

sol ubl e VC copol g i diele C of the
resins accordi nd to tLOZ'{‘:a%gﬁ?%onmsf%n%@ t{%sjoihaldrgﬁgbgl E&tlﬁy ?gér&ﬂfof
their 60% strength solutions in xylene. The ori ginal poor adhesion on

zi nked nmetal panels, measured as the characteristic cross-cut value "G5",
|s i nproved by the addltlves to reach the very good figures of in each case
"GO'. Formulations: 1 2 3 Vilit M 30 Hordaresin NP 70 Vestinol AH
Araldit GY 250 Butyl acetate Xyl ene Sol vesso 100 Adhesion resin from
Example 1 - 60%in xyl ene Adhesion resin fromExanple 2 - 60%in xylene

Th| xotrol ST 10%in xyI ene. Per enoI F 1 Bayfferox 130 Zinc oxide

o o APFrT O~ L — o A= oA



100.0 100.0 100.0 Substrate: zinked steel Filmthickness (dry): approx. 30
Nm Dryi ng: 24 h, roomtenperature g _ Cross-cut value [G@]: Formula 1: 5
Formula 2: O Fornula 3: 0 Use Exanple 2 In a white corrosion protection

pai nt based on chl orinated rubber, 5% by weight of the binder is replaced
by each of the resins according to the invention fromExanples 1 and 2, in
the formof their 60% strength solutions-i® xylene. These additives inprove
t he adhesi on of such paints to unpretreated steel, zinked steel, and

al unmi num si gni f i €@31RS Polythethanas.i RAUreps gRAXY resing, RlyXiny! cllgtide,gnd ity
Ed:anol ghsl Ti OQdekvaiives, sdbb9ad\ditpdlyderseand fefpulyras@peynvinyl Sldbhols,

xyl ene Adhesi on sl a - %in.. n

19324, 022. 822, 84555, éﬁ%&ée%@f‘%1’.e§%g4f'f‘g’§'§.¥17§3ﬁ‘}‘?§f 7S¥plgpubber, and 4 55 o
100. 0 100.0 Fi | meellesenrestobutyate.30 Nm Dryi ng: 24 h, room tenperature

Substrate Steel Zinked steel Al um num Fornmula 1&5G 3G 5For nul a

2G 0G 0G OFormul g, 3G 0&G.0& 0 Use Exanple 3 In a i te baking varni sh based
on a hydroxyl - coﬁbaiwgﬁa%cﬂ%ew@3@%%‘?% be ys 'ifﬂW(%’éPW'?ha%gmleﬁ/m

met hyl - et heri f i eéllinglcampoandsswinereStrdughwexidativeodrying_orgfree-rddicddiradetion s

repl aced by each ' ; ' C i he ' £ om
Ecanpl 65 1 ang. ooy, {ofH cBFOSEh kit @Rt A5eRTHE HoBd athes Bf and 18 pbetiofih O
The noderate adh85PHCPaLing ke@seinking feactions pedaxtinethg|resing aseefding ant | v

i nproved. For nul #te dmentidn 2fo8 Parredion dprofdetién0 IRy aaditio®0fd Nedrbasingr theanol
But anol Dynapol S ' r. 9 esi ' .
Exanple 1 - 60% ?%‘ﬁéxy ﬁén@eigdﬁgs%%gzar%s"i%ﬁ%’re Sﬁeﬁ%@gﬁg\%eﬁg&{aoégahﬁ%&é@mgne
Baki ng condi ti on8verbingand yaderlying, sdipcepteeats.A finther adantage oftheniesiisess
(F dry) | 253- SOUSNrra&aaeiagmt thealinventiéd Jis their nigla stabifty- to3 hizdvolysisa Qoathg- 1
ormul a 3: e - " . . .
43. 040. 540. 58. 27”%&% Sefprising 2y gddifue apogating ot ygmion gejalso 4
distinguished by high gloss and effective leveling.
In spray coating materials, moreover, there is a significant increase in over-

spray absorption.

The adhesion promoter additives are used together with the above
polymers in aqueous, solventborne (normal, medium, high, and very high
solids) and/or solvent-free (powder and/or liquid) heat-curable, radiation-
curable, air-drying (oxidatively and physically) coating materials, filling
compounds and/or sealants, and adhesives, and are suitable as modifying
resins for primers, surfacers, basecoats, single-coat topcoats, clearcoats,
adhesives, sealants, traffic marking paints, and corrosion protection paints.

The adhesion promoter additives of the invention comprising the
unsaturated, amorphous polyester are described in greater detail below.

The unsaturated, amorphous polyester resins according to the invention
are obtained by reacting the alcohol component with the acid component.

According to the invention, the alcohol component used is a dicidol mixture

of the isomeric compounds 3,8-
bis(hydroxymethyl)tricyclo[5.2.1.0%€|decane, 4.8-
bis(hydroxymethyl)tricyclo[5.2.1.0%C]decane and 5,8-

bis(hydroxymethyltricyclo[5.2.1.0%%|decane, where each isomer may be
present in the mixture in a proportion of from 20 to 40% and the sum of the



100.0 100.0 100.0 In a white baking varnish based on a hydroxyl - cont ai ni ng,
saturated polyester resin crosslinked with a bl ocked pol yi socyanate) 5% by
wei ght of the binder is replaced by each of the adhesion resins according
to the invention fromExanples 1 and 2, in the formof their 60% strength
sol ~~tions in xylene. The original noderate adhesion to zinked steel is
greatly inproved. Formul ations: - 10 I"ZQS'DynapoI H 905- 07 VESTANAT O

B 1370 DBTL, 10% xyl ene .X Ien ace i 02,.Kronas,, 2059 . Adhesi on
resin from Exarrpltféref 'é'/or%r(%' §%E%tl %éiﬁegﬁeg?{aaé!}ﬁoﬂq Pgé?nq@é’rrﬁpé aﬁfé-aSEO% in
xyl ene Baki ng corddb of tinesnlxmﬁems presentlindie slcbbolrcanponenhédttie pobestari The

éh' gk[‘ei SFf)(rj:n{I) a?s%meﬁ&n“f@ﬂt@f‘%ﬁé dididol Axtfe M3y be GetdmMifedlqudlitativilyramdrul a

540. 340. 315. 514. Sli‘ﬁ"%‘ft'tﬁiy der gxarmplechy BL gnalysis.oaaupiitalivlyohysseparatingy100. o
100. 0100. 0 - 1by riikakis\Md prefiarafive &thes HEL CraminmibseqaelttiNMRespectrpscsopy. of  at
| east one unsat urpgt | t L i. Si

| east one a [ -u@aﬁraﬁgﬁa RO, ¢rabdh B SBbufon i 8RAN L OGLK
conponent , wher eibst tqvénmt%medmwrﬁymmfy @btﬁﬁrab@é@nan@nr@ddéomﬁﬁdlm@%f t he

i someric conpoundfs- ang Rard- ATy BBAABE Dd rdlfra‘@rht@&&l AndeP Aofhale pragtical
4, 8bi s( hydr oxy- net h@*%tl’l cycl o[ 5.2. 1. 0Z 6] decane and

5, 8- bi s(hydroxyn@?ﬂ i cyclo[5.2.1.0Z 6] decane) where each isonmer may be
present in the mxture in a proportion of from20 to 40% and the sum of the

L' the o Conol cameaneidd '3?‘“3‘%3‘% il A ptch e
claim1, wherei n%ﬁﬁ? Anfer, Hime E’W@F JSYPe (ﬂd%l8| fe dﬁeg bic
and/ or hi gher i sceastion ptodiict off cycﬂepemtadhenexl e aledol mmqmnedhptefelfably

cycl opent adi ene @h&sifts &30, oF 50PAEp I%‘?'éi"ab VSt @?{dch@f@ﬁ%fér%bﬁl' & egooRf of he

P et 09 el stélcr%&ﬁmweawm»mmﬁ ap?rep%gﬁerar%%i@%@* ool the

and/ or di car boxyhkbovanentonaddiiree igmheniacdopgtnds. aci ds. 4. The additive as
claimed in any of the preceding clains, wherein the acid conponent consists

artly or entire f .anhydri and/ or al 5. The additive as
PPl mad 1 n any ol ARGtSH dbdhe c'épﬂmurw@a'q?%@ﬁeoapeaﬂ% M, SRR
conpri ses furt hefurthenelreaandhdfor bbranched), aiphaticatnd/oandydavaliphatioandsbrat i c
and/or aromatic gfd?ﬁﬁncaﬂ]g(soén V\ﬁer&yas Thé aagl’uoﬁal aT&ﬁmo‘?sdgééd e Brefé& aﬁg’m;d I n

any of the preced) clarms e p- unsat ur at ed di car boxyl |
present is cit raE@H e glyfahr1.¢- amlaean’« B’OPW‘B‘?l gdietivians glneladiBrarylens d. 7.
The additive as glyemlnméthylemglyoél dritetrpsthyledé atycol, di2veandidret,ibutdriediol,

addi ti onal acidsy @rtﬁgg q: éjﬁdral ic @%l ﬂeth&ﬁpﬁ%%@" C aq g etn ig,hal ic

acid, 1, 4-cycl ohexa C acid, succ seb aC|c acl
met hyI t et r ahydr oBYRIeNEX pee ac'i"ﬂ‘e haRghy | W&@&Fﬂ}dr bpranediolc  gogenty! glycol,
hexahydr opht hal i trinsethyloletraineahtrimethyibipadpaneacand/ord peatzengttititol caadi disoadi pi ¢

act d. azel al o actdondid OEb! I F. ABHrAAEAE gyl TPh hi faffdtland i -

anhydrl des andl or hanoi ¢ acil
2- et hyl hexanoi ¢ &&agol, gnd ?bed'ﬁ?ﬁl'i‘if'ﬁv%th&@e@’@ ?n@cp"?n any of the preceding
cl aims, wherein

The starting acid component present in the unsaturated, amorphous
polyester resins according to the invention comprises at least one «,f-
unsaturated dicarboxylic acid. The unsaturated polyester resins preferably
comprise citraconic acid, fumaric acid, itaconic acid, maleic acid and/or
mesaconic acid.

In addition, aromatic and/or aliphatic and/or cycloaliphatic monocarboxylic
acids and/or dicarboxylic acids and/or polycarboxylic acids may also be
present, for example phthalic acid, isophthalic acid, terephthalic acid, 1,4-
cyclohexanedicarboxylic acid, succinic acid, sebacic acid,



the additional al cohols present are ethylene glycol, 1,2- andlor

1, 3propanedi ol , diethylene glycol, dipropylene glycol, triethylene glycol
aor tetraethylene glycol, 1,2- andlor 1, 4-butanediol,

1, 3but yl et hyl propanedi ol , 1, 3-net hyl propanedi ol , 1, 5-pent anedi ol ,

cycl ohexanedi net hanol , gl ycerol, hexanediol, neopentyl glycol,
trimet hyl ol et hane, trimethyl ol propane andl 6r “pent aerythritol, bisphenol A,

B, © F, norbonyl ene 0 4- benryl di met hanpl and -ethanal) or .

2, 4-di met hy! - 2. . aﬂw"ﬁhﬁﬁﬁ&aﬂ*@am ol . 26, The "&%FEV'PW%WQ? Maliced i a%ny of
t he precedi ng cl hexaydwiphttelio aatd, tetesdtyd2pfitiadlictaoid, alodebariedidiopoide adipic

consi sts of the Ls of ' ; 10, :?%Qi- j ined: 4 noany
of the precedi ngbglpg? %é?,’e\ﬁggr' g%é?’?‘f“ééﬂd'go%%xgﬁe .e'%%ééghéﬁ'o@gﬁ%g%g'rﬂ
consists of the PRYREr JiBElliLe aidnid oPreferepce Thhe aiygntitee #bttalicnedcidn any
of the precedi Dghékaﬂ?{ﬂ"ﬁophthalicja%id,w@wrﬁ}d'ﬂopﬁthélltaééid,Wpi@facﬁd@néﬁ_oﬁQE@ﬂaic
conponent consi s%a of the isoners of claim1 or 2. 12. The additive as
claimed in any o ghe precedi ng clains, wherein at |east 100% of the

al cohol conponent consists of the isonmers of claiml1l or 2. 13. The additive

as clai med in anyh@facid@opi&di Mgy Gat W LBndifte o arrydiiaeatat e d

aci d conponent prlgseq%i ) %ﬁ ric %ﬁiﬁd %{j/eor rxil e?él'c %c?g'/%’anhydri de. 14.
The additive as QREiSSIS e n@“)ﬁ\mq &3t%%edi ng cl ai ns, wherein the further
di carboxylic acid conmponent present is adipic acid and/or phthalic

aci dl anhydri de. lﬁlgqeng?ﬁ. fAd LSS c@%g%h@f{mﬂ?ﬂaréébrﬂ‘ﬁ*ﬂa%oltap?atw scesthngsgl ai ns,

wherein the alco conponent, IS presen a nolar ratio of _from0,5:1 to
2.0:1 to the acil® «8id8lbpacideemeanent dieferahly amdQ-&itted!-p- AR reactione
precedi ng cl ai nsof thbealeshol icbmpahenthmbres prajerad iyt takss plarecint a infolar ratbasf rati o
of fromO0.8:1 togdny id:ﬂ&’ﬂ@?tcﬁfﬁiedacﬁpgaﬂ{)‘ﬁr%m. 17. The additive as clained

e

in any of the preceding clains, wherern al cohol conponent is present in
a nolar ratio of from1.0:1 to 1.1:1 to the acid conponent. 18. The

addi tive as cl ai Tiwsl unsatargtedf amnbgohoue gsslyertere | #iodkdingtb Cthe hiageritionagiag

nunber of from rab 0 o] 4 TOT €
preferably f romﬂé@o%g%cﬁg{é%gpf Wo_ﬁ‘f ?4% ?go L{Pngbz]ggéi Pﬁe\?graa M qrieta in
any of the precetih®ackeHig, mare delerablyfrany hiebrd mer KOt andcanddHnyg

KOH g, pref er ablpuritsermofifrdne 11Q0200mgQKOH/g, mreferatsig ffonall tp f00mglKOR/G0 Ny

KOH g. 20. The Z’ﬂglietigf\éfef% ‘ﬁjoﬁ'i W@Sft) 9193@@5 t he preceding clains, wherein

assi stants and I'thves are presen ie additive as clained in any of
the preceding clainms, wherein assistants and additives are present which

are fel ect e]g frome‘t Yy ft Me}s ungfufite@n GhfSrpRG A Polyestdry eatSordingUtd ahezi ng
agents, surface-acti.y | nces, Ox scavengers angd/qr radic
scavengers, cata yes"tt'gfr:i f#'g%tf%srﬁab%f)lﬁgz*\é&g » O6F Sfaq%? F@Fﬂ egégg,+5%db’ Hore
phot osensi ti zer Preferblvfredpi 10 tag®'s; anti ski nni ng agents, def oaners,

antistats, thickening agents, thernoplastic additives, dyes, pignents,

flanme retardant ] r,e . ngs) fi I L.bl owi,n nts.
22. The additi VZnaéﬁ%fﬂg?%{ggdj %@%@'"@%ﬂfﬁﬁﬁr S%tggal%%a@cﬂg‘%ﬁ%g m%r_%sﬂ% he

al cohol conponerfccesiing ta thegnventioneepnsisy @fanf aleefol @ompepenhremprigngfatc| ai m
1 and/or 2, and |éasTR0Ps préfiefaldndb, nitik Préferab®) 1HGRNyHHetfcidbemxugeait in a

of the. precedi nd 2 RN ghmbel Rad. i s bis RN bidies 1% J08he, | e
are addi ti onal | y&biséhystronanethy)tdeycip[s @nhOiddacana a rat and of 5,8-bis-
a, (3- unsat ur at eqhjdroRgtéthiypia)ciasid1.0P6)iecdRe3 add bPfukadtic i¢bREAPMAIdiEom 1: 1
to 1.2. acid/anhydride. In a further preferred embodiment I, the polyesters
comprise the abovementioned starting components as under |, but
additionally a further acid selected from adipic acid and phthalic
acid/anhydride, where the ratio of a,B-unsaturated acid to the additional
acid may vary from 2:1 to 1:4. Preference is given to ratios of approx. 1:1 to
1:2. These polyesters generally have acid numbers of from 1 to 200 mg
KOH/g, preferably 1-100 mg KOH/g, more preferably 1-50 mg KOH/g, OH



24. The use of an unsaturated, anorphous polyester as clainmed in any of the
precedi ng clainms, substantially conprising at | east one a, ~unsaturated

di carboxylic acid conmponent and one al cohol conponent, wherein - 15 the
al cohol conponent conprises a dicidol mxture of the isoneric conpounds

3, 8-bi s(hydroxy-nmethyl )tricycl o[5.2. 1. 02' 6] decane,

4, 8bi s( hydr oxy- nethyl)tricyclo(S 2. 1 02 6] #decane and

5, 8bi s(hydroxynethyl)tric decane, where each isonmer may be

clo 6
present in the nhdmbes anyfﬁmp{' d@&qol fﬁﬁ '@]‘)Hfgr srieferably, 14100 madK R, s'UPr'ieof t he
three isomers i s ptéfermbBOf 50 R&H/gshpa 'I"gQﬁ'fﬁon59@Of’to t-Be°QYipreferdbly o esent
in the al cohol co ?@gg@ " 6&0@{)@\{5] o3 aghem on pronot er
additive. 25. The ?ﬁé’ P 59%7 Q i n conpounds of clains 2

to 23 are present as startl ng conponents. 26 The use as clained in claim

24 or 25 as an aq‘hsspsdmswreru&erdwgﬂ% ihe/ veﬂt.sﬁ%émnsfaoaaﬁahéé agasfamsch
i ncl ude wat er and/ga%dsol vent and|

are free from organi c sol vent
water. 27. The u8B d@l"&?rfﬁ’a'c‘:' Are| s¢iarted {i‘éma]ﬁ‘hg’(ﬂﬁ?sl‘ﬁﬂtebr rePrgé‘BH’l tive
in coating conposolventss selalizidy f ragentsai Nwsface-active hesibs@naess, okygehf i C

Tk g, T G SRRBONNdR oRRAOUER AN Souiaells, THf YabiSrEl@gRd 1

claim 27 as an adhesi ifveJn basecoat s,
t opcoats, and cl Bas'zi@%ﬁ@. phetosgnsijzers, {tfwotmplc mgeRts) aptisignningy agents, . A
y.A{.A A {"Cl\/lee%me?-sdJ antistats, thickening agents, thermoplastic additives, dyes,

Vor #Somazunkt o\ Wgalce) cal b2l calERloAhEnLY PRl BLERLCRIGR FRGAUGRIGR) oo

a) ca] ca] ca] cTa]
U] c”a] c™a] cTal h&agqr) ¥- _-.00<124444J6X6"67778U8g8888899r :
.| wr mhe] X] ] ca] c~a] ca] ca] ca] caj ca] ca] ca] ca] ca] cal ca] ca] ca] ca] ca] ca]calc”a] ca

] ca] ca] ca] 2122]:1‘;@%0%?‘%&5%0% %{ﬁgg pde t invention are prepared by

C? CFC} xsni ¢ Yrhc{semijcoalintwus” af dxdtchyisa] e%t]anfh:]abal]u cafd adandehsatjarajof Mhpca] cal

ca] ca] ca] c"a] ca] ﬁﬁhﬁ@]a@:‘l\&]eﬁﬁﬂ N8N [rPd 6A-SBlge Gk two-stage procedure.
FCOCEFFG- HHI | | KLLM NXNNO OP

PP} Q RRi SS&T- TTOUU| wr mhc”Y] ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]c
a] ca] ca] ca] ca] c’\E](am]Jlm] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! UXW WyXgY=ZDZ[ )\ M\ ]J

] A OPOO, rting component dicidol _mixture _ (claim 1) in an isomer ratio of
PP} Q RRi SS&T- TTClJl{]é a]J cal ca] ca] ca] ca] ca] cal calca]ca] ca]ca]ca]ca]c
a] ca ca] ca] ] ca cHRgy 5‘5?%)&] cafca] ca] ca] ca] ca] ca] ca] caMl eFY /109%& ()-sY
Y109 ()- L, 109 ()- 109& ()- 109k ()- @109 ()-&T 9%& ()--bC
Example 1
Dodecanedioic acid and fumaric acid (ratio 0.6:0.4) are reacted with dicidol
in a ratio of 1:1.05 at 180°C in a nitrogen atmosphere until an acid number
of 24 mg KOH/g and an OH number of 34 mg KOH/g are attained. To this
end, the fumaric acid is initially esterified with dicidol over the course of one
hour and then the dodecanedioic acid is added. M, = 2200 g/mol|,
Mw = 5500 g/mol, glass transition temperature 4°C.

Example 2

Adipic acid and maleic acid (ratio 1:1) are reacted with dicidol in a ratio of
1:1.05 at 180°C in a nitrogen atmosphere until an acid number of 26 mg
KOH/g and an OH number of 37 mg KOH/g are attained. To this end, the
maleic acid is initially esterified with dicidol over the course of one hour and
then the adipic acid is added. M, = 1800 g/mol, My = 4300 g/mol, glass
transition temperature 12°C.



109@& ()-109&& ()- 10 10 10S; 109& ()-sY 9109 ()-Y 5109 ()-@  zabcdE: /
10Z 10Z 0109@Z& ()- !'109&Z& ()-0 S109%%Z& ()-0 S109%Z& ()-0 S109Z& () -

S109%&& ()-cdj[! xY:/ 10Z *109%&& ()-S 109%& ()-0 10%&& ()-

109@2& () - 109%& ()-109&& ()- 10Z VbC 10Z109%G& ()- y1l09%G& ()- 10Z 10Z 10Z
3100Z& ()-? 210%Z& ()- .10%&Z& ()- @Mb" #$$$dE: / 10G 10G 510%3& ()- - 10%C& () -
1096G& ()- 109G& () - -7 -

Use Examples

Use Example 1

In a red corrosion protection paint based on a soluble VC copolymer, 5%
by weight of the binder is replaced by each of the resins according to the
invention from Examples 1 and 2, in the form of their 60% strength
solutions in xylene. The original poor adhesion on zinked metal panels,
measured as the characteristic cross-cut value "G5, is improved by the
additives to reach the very good figures of in each case “G0".

Formulations: 1 2 3
Vilit ® MB 30 13.4 13.1 13.1
Hordaresin NP 70 9.2 9.0 9.0
Vestinol ® AH 41 4.0 4.0
Araldit ® GY 250 0.5 0.5 0.5
Butyl acetate 2.0 2.0 2.0
Xylene 13.3 13.0 13.0
Solvesso ® 100 12.6 12.2 12.2
Adhesion resin from Example 1 — 60%

in xylene - 2.2 -
Adhesion resin from Example 2 — 60%

in xylene - - 22
Thixotrol ® ST 10% in xylene 9.2 9.0 9.0
Perenol ® F 1 0.3 0.3 0.3
Bayfferox ® 130 5.1 5.0 5.0
Zinc oxide Harzsiege! S-NT 2.3 2.3 2.3
Blanc fixe N 14.0 13.7 13.7
Micro Talc AT 1 14.0 13.7 13.7

100.0 100.0 100.0

Substrate:  zinked steel
Film thickness (dry):approx. 30 um

Drying: 24 h, room temperature



9109%G& () -: 310%C& () - $$UM&& ) ) xY:/ 10G $109%& () -
S109& () - @ 109%& () - 109%& () -
10%1& () - 10%T& () -
. 10%WVE ()-0 $10%m& ()- $10%meé& () -
&10%& ()- LO&.()-L&LOY&' () -"66667G7WJEYNC
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109%& () -

S109%&' () - |

109%& () -

10G OY 109%t& ()- QOY 109%& ()- GOY 109%& ()- QOY

Cross-cut value [Gt]:
Formula1: 5
Formula2: O
Formula3: O

Use Example 2

109 V-W X- Y- _-. 00bC 10G | 10%& () -
10 10 10 @ 109 () - 0<IF1224444dYNC 10G 10m 10m 10nD

109& ()-M L10%& () -
F 10%m& ()-m

10%18 () - 4444J6X6"6dEYNC 10G

In a white corrosion protection paint based on chliorinated rubber, 5% by
weight of the binder is replaced by each of the resins according to the
invention from Examples 1 and 2, in the form of their 60% strength
solutions in xylene. These additives improve the adhesion of such paints to
unpretreated steel, zinked steel, and aluminum significantly.

Formulations: 1 2 3

Pergut® S 10 24.0 22.8 22.8

Xylene 43.2 42 1 421

Vestinol ® AH 7.6 7.2 7.2

Edenol ® D 81 1.5 14 14

TiO2 Kronos ® 2059 237 23.7 23.7

Adhesion resin from Example 1 — 60%

in xylene - 2.8 -

Adhesion resin from Example 2 — 60%

in xylene - - 2.8
100.0 100.0 100.0

Film thickness: 25 — 30 pm

Drying: 24 h, room temperature

Substrate Steel Zinked steel Aluminum

Formula 1 Gt5 Gt3 Gtb

Formula 2 Gt0 Gto Gto

Formula 3 Gt0 Gto Gto

Use Example 3

In a white baking varnish based on a hydroxyl-containing polyacrylate resin
crosslinked with a fully methyl-etherified melamine resin, 5% by weight of



109& ()- QOY 10% & ()- GY 109%&& ()- GAP7777777dF, Oy 10%& ()-''Cy 10%& ()-'Yy
10%& ()-'y 10%& ()-' OY 10%& ()- QOY 109& ()-Gr7777777KL.C Cy 10%& ()-'Yy
109%& ()-'y 10%& ()-''Cy 10%& ()-'y 10%& ()-' 777777770P1Cy 10%& ()-'Yy
109%& ()-'y 10%& ()-''Cy 10%& ()-'y 10%& ()-'y 10%& ()-' 777777771 R3Cy
109%& ()-'y 10%& ()-''Cy 10%& ()-'y 10%& ()-'y 10%& ()-''C
7777788hH3Cy 10%f & 109& ()-h F !' 9B109%& ()- F #109& ()-y 10%& ()-''C'y
10%& ()-' 888 8888eE3Cy 10% & -9 -

the binder is replaced by each of the adhesion resins according to the
invention from Examples 1 and 2, in the form of their 60% strength

solutions in xylene. The moderate adhesion to zinked steei in the blank
sample is significantly improved.

Formulations: 1 2 3
Paraloid ® AT 410 43.0 40.5 40.5
Cymel ® 303 8.2 7.8 7.8
Methoxypropanol 53 51 5.1
Butanol 21 2.0 2.0
Dynapol ® Catalyst 1203 2.0 2.0 2.0
TiOz Kronos ® 2059 394 39.4 39.4
Adhesion resin from Example 1 — 60%
in xylene - 3.2 -
Adhesion resin from Example 2 — 60%
in xylene - - 3.2
100.0 100.0 100.0

Baking conditions: 30 min at 130°C
Substrate:  zinked steel

Film thickness (dry):25 - 30 ym
Cross-cut value [Gt]:

Formula1: 2-3

Formula2: 0-1

Formula3: O

Use Example 4

In a white baking varnish based on a hydroxyl-containing, saturated
polyester resin crosslinked with a blocked polyisocyanate, 5% by weight of
the binder is replaced by each of the adhesion resins according to the
invention from Examples 1 and 2, in the form of their 60% strength
solutions in xylene. The original moderate adhesion to zinked steel is
greatly improved.
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109& ()-hf& 109 ()-h' C /8384898>8C8D8I 8eG+Cf & 109& ()-h' C f& 109%& () - hf &
109& ()-hf& 109 ()-h' C f& 109 ()-hl 8N8S8T8USg88eD+CF & 109& () F F 13

109 ()- F .y109% ()- f& 109 ()-h'C -f& 109 ()-hf &

10%: ()-h888888899vAf & F @10%z& ()- 1 @10%z& ()- oyl0% ()-101010 F F

6109 ()- F Y F4 10%& ()-9r::::: ;zY8vUWf& F O 10%z& ()- F
Formulations: 1 2 3
Dynapol ® H 905-07 42 5 40.3 40.3
VESTANAT ® B 1370 15.5 14.8 14.8
DBTL, 10% in xylene 1.0 1.0 1.0
Xylene 4.1 4.0 4.0
Butyl acetate 1.9 1.9 1.9
TiO, Kronos ® 2059 - 35.0 35.0 35.0
Adhesion resin from Example 1 - 60%
in xylene - 3.0 -
Adhesion resin from Example 2 — 60%
in xylene - - 3.0

100.0 100.0 100.0

Baking conditions: 15 min at 170°C
Substrate:  zinked steel

Film thickness (dry):25 - 30 pm
Cross-cut value [Gt]:

Formula1: 2-3

Formula2: 0-1
Formula3: 0
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10%2z& ()- 'QLO%z& ()- 10%zz& ()- 10%z& ()- 'Qw X;Vy;z;;;;iH 410%z& (
(10%& ()- 9% 109 fl)ls o P10%& ()-10%z& ()- " QLO%z& ()- ;;;; <<
<~"> 410% / 109%& ()~ ‘

1. An adhesion promoter additive composed of at least one
unsaturated, amorphous polyester substantially comprising at least
one a,B-unsaturated dicarboxylic acid component and one alcohol
component,
wherein
the alcohol component comprises a dicidol mixture of the isomeric
compounds  3,8-bis(hydroxymethytricyclo[5.2.1.0*%|decane, 4,8-
bis(hydroxy-methyl)tricyclo[5.2.1.0>%|decane and 5,8-bis-
(hydroxymethyl)tricyclo[5.2.1.0%%]decane,
where each isomer may be present in the mixture in a proportion of
from 20 to 40% and the sum of the three isomers is from 90 to
100%,
and at least 5% of the mixture is present in the alcohol component of
the polyester.

2. The additive as claimed in claim 1,
wherein
up to 10% of further isomers of dicidol and/or trimeric and/or higher
isomeric diols of the Diels-Alder reaction product of cyclopentadiene
are present.

3. The additive as claimed in either of the preceding claims,
wherein
the acid component additionally comprises aromatic and/or aliphatic
and/or cycloaliphatic mono-carboxylic acids and/or dicarboxylic
acids and/or polycarboxylic acids.

4. The additive as claimed in any of the preceding claims,
wherein
the acid component consists partly or entirely of anhydrides and/or

alkyl esters.

5. The additive as claimed in any of the preceding claims,
wherein
the alcohol component comprises further linear and/or branched,
aliphatic and/or cycloaliphatic and/or aromatic diols and/or polyols.
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6. The additive as claimed in any of the preceding claims,
wherein
the o,B-unsaturated dicarboxylic acid present is citraconic, fumaric,

itaconic, maleic and/or mesaconic acid.

7. The additive as claimed in any of the preceding claims,

wherein

the additional acids present are phthalic acid, isophthalic acid,
terephthalic acid, 1,4-cyclohexanedicarboxylic acid, succinic acid,
sebacic acid, methyltetrahydrophthalic acid,
methylhexahydrophthalic acid, hexahydrophthalic acid,
tetrahydrophthalic acid, dodecanedioic acid, adipic acid, azelaic
acid, pyromellitic acid and/or trimellitic acid, their anhydrides and/or
methyl esters, and also isononanoic acid and 2-ethylhexanoic acid.

8. The additive as claimed in a'ny of the preceding claims,

wherein

the additional alcohols present are ethylene glycol, 1,2- and/or 1,3-
propanediol, diethylene glycol, dipropylene glycol, triethylene glycol
or tetraethylene glycol, 1,2- andfor 1,4-butanediol, 1,3~
butylethylpropanediol,  1,3-methylpropanediol, 1,5-pentanediol,
cyclohexanedimethanol, glycerol, hexanediol, neopentyl glycol,
trimethylolethane, trimethylolpropane  and/or  pentaerythritol,
bisphenol A, B, C, F, norbomylene glycol, 1,4-benzyldimethanol and
—ethanol, or 2,4-dimethyl-2-ethylhexane-1,3-diol.

9. The additive as claimed in any of the preceding claims,
wherein
at least 20% of the alcohol component consists of the isomers of
claim 1 or 2.

10.  The additive as claimed in any of the preceding claims,
wherein
at least 50% of the alcohol component consists of the isomers of
claim 1 or 2.

11.  The additive as claimed in any of the preceding claims,
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13.  The additive as claimed in any of the preceding claims,
wherein
the o,B-unsaturated acid component present is fumaric acid and/or
maleic acid/anhydride.

14. The additive as claimed in any of the preceding claims,
wherein
the further dicarboxylic acid component present is adipic acid and/or
phthalic acid/anhydride.

15.  The additive as claimed in any of the preceding claims,
wherein
the alcohol component is present in a molar ratio of from 0.5:1 to
2.0:1 to the acid component.

16.  The additive as claimed in any of the preceding claims,
wherein
the alcohol component is present in a molar ratio of from 0.8:1 to
1.5:1 to the acid component.

17.  The additive as claimed in any of the preceding claims,
wherein
the alcohol component is present in a molar ratio of from 1.0:1 to
1.1:1 to the acid component.

18.  The additive as claimed in any of the preceding claims,
which
has an acid number of from 1 to 200 mg KOH/g, preferably from 1 to
100 mg KOH/g, more preferably from 1 to 50 mg KOH/g.
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has an OH number of from 1 to 200 mg KOH/g, preferably from 1 to

100 mg KOH/g, more preferably from 1 to 50 mg KOH/g.

20. The additive as claimed in any of the preceding claims,
wherein
assistants and additives are present.

21.  The additive as claimed in any of the preceding claims,
wherein

assistants and additives are present which are selected from
inhibitors, water and/or organic solvents, neutralizing agents,

surface-active substances, oxygen scavengers and/or

radical

scavengers, catalysts, light stabilizers, color brighteners,
photosensitizers, thixotropic agents, antiskinning agents, defoamers,
antistats, thickening agents, thermoplastic additives, dyes, pigments,
flame retardants, internal release agents, fillers and/or blowing

agents.

22. The additive as claimed in any of the preceding claims,
wherein

the alcohol component consists of at least 90% of the dicidol mixture
of claim 1 and/or 2, and fumaric acid and/or maleic acid/anhydride

are present in a diol/acid ratio of from 0.9:1 to 1.1:1.

23. The additive as claimed in any of the preceding claims,
wherein

adipic acid and/or phthalic acid/anhydride are additionally present as
the acid component in a ratio of «,f-unsaturated to additional acid of

from 3:1 to 1:4, preferably from 1:1 to 1:2.

24.  The use of an unsaturated, amorphous polyester as claimed in any
of the preceding claims, substantially comprising at least one a,f-
unsaturated dicarboxylic acid component and one aicohol

component,
wherein
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from 20 to 40% and the sum of the three isomers is from 90 to
100%,
and at least 5% of the mixture is present in the alcohol component of
the polyester, as an adhesion promoter additive.

25. The use as claimed in claim 24,
wherein
compounds of claims 2 to 23 are present as starting components.

26. The use as claimed in claim 24 or 25 as an adhesion promoter
additive in coating compositions which include water and/or solvent
or are free from organic solvents and/or water.

27.  The use as claimed in claim 26 as an adhesion promoter additive in
coating compositions selected from paints, varnishes, glazes, traffic
markings, filling compounds, and pigment pastes.

28. The use as claimed in claim 27 as an adhesion promoter additive in
primers, surfacers, basecoats, topcoats, and clearcoats.



