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The use of cycl ohexane pol ycarboxylic acid esters for the preparation of
coating materi aI s, for the coil coating process and for coated coils Fi el d
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conp03|t|ons or e Coi | coating process and for coated coils. Further,

the present invention is directed to a new coil coating process, which is

carried out by using coating compositions containing cycl ohexane

pol ycarboxylic acid 10 esters. Mreover, the present invention relates to
new coat ekhecuse of cybliobhxdrze polyearboxylie paid dsteys For thee preparatiaro of icogting ocess.
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coating is to be understood as a special process of roller coating (cf.
Rompp L a nd Druckfarben, Georg Thiene Verlag, Stuttgart, New
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t enper at uo asw farmedorartswehigil IaaveatteemcpﬁepamedeB@@thejuewngatadshmt time period,
as for exanple, during 10 to 60 s. During the preparation of a multilayer
coating the application and, optionally so, the thermal after treatnment or
t he ther rRrormatdeni ng or 30 the gelling are repeated several tines. The
speedj of the coil coating lines can cone up to 250 mmn (cf. Ronpp

Lexi k ] Lacke and Druckfarben, CGeorg Thi ene Verl ag,

The term coil coating is to be understood as a special process of roller coating (cf. Rémpp
Lexikon Lacke und Druckfarben, Georg Thieme Verlag, Stuttgart, New York, 1998, Seite
617, ,Walzlackierung“) and, sporadically, of spray coating and curtain coating of metal
coils with liquid coatings. It concerns a continuously working process, i.e., all process

20 steps such as cleaning, pretreating, and cross-linking are conducted in one operation in
one facility. Schematically, the coil coating encompasses the following steps: Afier the
cleaning and the degreasing of the coil a multiple step chemical pretreatment is carried
out followed by passivating, rinsing and drying. After the cooling, the one-sided or two-
sided application of the liquid coating composition with two or three rollers is carried out,

25 mostly by using the reverse roller coating process. Optionally after a short flash-off time,
the thermal aftertreatment of the applied layer, in particuiar the hardening or the gelling, is
carried out at higher temperatures, as for example, at 140 to 260°C, during a short time
period, as for example, during 10 to 60 s. During the preparation of a multilayer coating
the appiication and, optionally so, the thermal after treatment or the thermal hardening or

30 the gelling are repeated several times. The speeds of the coil coating lines can come up
to 250 m/min (cf. Rémpp Lexikon Lacke und Druckfarben, Georg Thieme Verlag,
Stuttgart, New York, 1998, Seite 617, ,Walzlackierung").

The use of benzene polycarboxylic acid esters, in particular phthalic acid esters, for the
35 preparation of coating compositions on the basis of PVC, which coating compositions are
used in the coil coating process, is well-known. The benzene polycarboxylic acid esters



Stuttgart, New York, 1998, Seite 617, "Wl zl ackierung”). The use of benzene
pol ycarboxylic acid esters, in particular phthalic acid esters, for the 35

preparation of coati'ng conpositions on the basis of PVC, which coating
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are used as plasticizers for the PVC. The |line-speed of the known coil
coating processes ought to conme up to at least 100 mMmn. Hereinafter the
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2006, "polyvinyl chlorides"). As a rule, the PVC fraction of the known
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di f f er endiereipgligrethe derpissayvingt chletideer EMCeateto tra/andsrpliope aémnmmyme@%st 10
by th t t

o ot r DR EROVRCRIGI Vi) EnBHdE(cE) B ok ablepthe iERRER B BpficHRed WO 7,
ext ender OR29339 pMc pagey 1&ine 6i tpsvagedvuw 2% ther Gemnes mttﬂtBBOqJﬂhDETw 12)‘&356 cle
structur f e 2V S I : SSi -
cont r ast 1 PeRE % DT T 1Eer ROt Oniie 3000, PBORYnG ThifiBed TP il e

pr ocessi VG frastioouwf dhekriuwn d:oangeompbmmrpmoos:stswf(acﬂaste RA¥Cndzoredtendeaper of

15 the Vi Car.l 5737 |

>\/t n(ra]ol I't" Le r el xylic
! A0 The ABRHnce PRttt o SRRe T4, 850 Shiaiendes o6 Rhs belSiFMedhast

aﬁl d etet etrystharrdsmm:)dsrt-t‘blersui&els:nbgn@rpawrﬁegr/e%s %e?mleam\mmcfwguzml fearghltee from
the i nterna at en | Ca

03 020355016 BY i Se e aBbs Fande Tt LS w1 Keh e B Drigany Ghiohs 356 U

or the GaluERNLIFAIN26 tars wat Tieh phltickOstrubfurd b2 t extEhdaro@rsheyial sehaxane
pol ycarb d esters can_be used in many ways. 25 Thus, the use as

I
pl asti ci Ozs@%g'!"fc%?a‘cs::’%ﬁ'@e K@t iy GRRTERSE tp ﬁh@rtﬁa@?'oﬁ%peﬁ%@rﬂ"')ﬁﬁfﬁl f@étth%n WO
99/32427. théﬁ%ldih@ﬂrdc@sé?ﬁ@e- ghould éﬂﬁtﬁt v Ié\ﬁ pibfrostltb cf\/\@ieggdrﬁ&ﬁ?J
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and vi scqﬁp\m«aﬂ verh r%oé‘j ia, lead to an inprovenent of the cold

flexibility of 'the plastic as conpared with the use of the 30 anal ogous

pht hal ates as the plasticizers, the properties |like the shore A hardness and

the Cyclohexane polycarboxylic acid esters and methods for their preparation are known, for
example, from the international patent applications WO 89/32427, WO 02/066412 A1, WO

20 03/029339 A1 or WO 2005/123821 A2, the German utility model DE 200 21 356 U1 or the

German patent application DE 101 16 812 A1.
The known cyclohexane polycarboxylic acid esters can be used in many ways.

25 Thus, the use as plasticizers for PVC is known from the international patent application
WO 99/32427. According to page 23, lines 5 to 15 of the WO 99/32427, as compared
with the phthalates hitherto mainly used as plasticizers, the analogous cyclohexane
polycarboxylic acid esters exhibit a lower density and viscosity and, inter alia, lead to an
improvement of the cold flexibility of the plastic as compared with the use of the

30 analogous phthalates as the plasticizers, the properties like the shore A hardness and the
mechanical properties of the resulting plastics being identical to those resulting from the
use of the phthalates. Moreover, the cyclohexane polycarboxylic acid esters have an
improved processing behavior in dry blends and, as a result, a higher speed of production
as well as advantages in the plastisol processing due to a significantly lower viscosity as

35 compared with the analogous phthalates.



mechani cal properties of the resulting plastics being identical to those
resulting fromthe use of the phthal ates. Mreover, the cycl ohexane
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2007 The sane use is known fromthe Gernman utility nodel DE 200 21 356 UL.
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tarpaulins, filnms, such as adhesive tapes
20 According to the international patent application WO 03/029332 A1, the PVC materials
plasticized with the cyclohexane polycarboxylic acid esters can be used for the
preparation of pipes, wire and cable coatings, floor tiles, window shades, films, blood bags
and medical tubing, sheeting, upholstery, garden hoses, pool liners, water beds, coated
cloth, toys or shoe soles. Because the cyclohexane polycarboxylic acid esters lead to an
25 improved UV-stability, the concerned plasticized PVC materials can be used, in particular,
for outdoor applications, as for example, roofing, tarpaulins, films, such as adhesive tapes
and agricultural films, shoes and automobile interiors and underbody coatings for car
bodies. The plasticized PVC materials can be processed by exirusion, molding or
calendering. In doing so, the known cyclohexane polycarboxylic acid esters lead 1o a
30 decrease of the viscosity (cf., in particular, page 2, line 32 to page 8, line 33 and the

claims 15 to 18 of the WO 03/029339 A1).

Moreover, it is known from the international patent application WO 2005/123821 A2 to use
1,2-cyclohexane dicarboxylic acid diesters in additives or as additives, such as
35



and agricultural filnms, shoes and autonobile interiors and underbody
coatings for car bodies. The plasticized PVC materials can be processed by

ext rusi on, _nmolding cal endering. In doing so, the known cycl ohexane
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particular, page 2, line 32 to page 8, line 33 and the clains 15 to 18 of
the WO 03/029339 Al). Moreover, it is known fromthe international patent
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Novenber -22, 20ffdce astivel amepitions,eswwbngo fowingresyd filonc builing’ didsy defoamdrsf i | m
bui | di ng ai ds,;_det mers.. ttf oam i{%hi bilt ars vveti\i n argeln@.sr .coal escence
agents and emj?@T'fr? 'E’fs’- SNeA9EY tggaegceg%q%qﬁ\sr? CHHFEeS 5~ heol ogy
agents; - quengdreantsf or chem cal reactions; - phlegnmatizing agents; -

phar maceuti cal Prgducts_; - plasticizers in adhesives; 10 - inpact strength
modi fi ers and S@endgsRg 2id%y agents (cf. in detail page 15, line 13 to page
24, lige.9 of rhmo%gm/ 123821 A2). 15 The use of the cycl ohexane

pol ycarboxylic acid esters for the preparation of coating conpositions for
t he coil “coat idgnehese (o5 shemigakrgactionst ed coils is known as such. Thus, the
Amer i can _pat enhiddmaflizidd Bgéf8; di scl oses coating conpositions for the coil
coating process contailni ng hono- and/or copol ymers derived from vinyl
mononer s ~havi rparmaceygical radueisiori ne atons (i.e. fluoroethyl ene and

1, 1-difluyor oetépagﬁglgg,)s.in divag- compositions for the coil coating process
cont ai ning PVC and vinyl chloride copolyners in general are known fromthe

i nt er A€t i-onal ippadstreagibimadifisroand\d 2004/ 022606 Al. M xtures of paste PVC
and extender RYC. mentioned. 25 The international patent application
WO 2004/ 0811273%%[3@%4};8{& scloses printing inks for

(cf. in detail page 15, line 13 to page 24, line 9 of the WO 2005/123821 A2).

15 The use of the cyclohexane polycarboxylic acid esters for the preparation of coating

compositions for the coil coating process and for coated coils is known as such.

Thus, the American patent US 4,208,488 discloses coating compositions for the coil
coating process containing homo- and/or copolymers derived from vinyl monomers having

20 up to 2 fluorine atoms (i.e. fluoroethylene and 1,1-difluoroethylene).

Coating compositions for the coil coating process containing PVC and vinyl chloride
copolymers in general are known from the international patent application WO
2004/022606 A1. Mixtures of paste PVC and extender PVC are not mentioned.

25
The international patent application WO 2004/081127 A1 only discloses printing inks for
metal foils containing PVC copolymers in general. Contrary to this, mixtures of paste PVC
and extender PVC are not mentioned.

30 Objects to Be Solved

It was the object of the invention here in question to find a new use for the cyclohexane

polycarboxylic acid esters.

35 In particular, it was the object of the invention here in question to significantly increase the
speed of the coils in the c¢oil coating processes, wherein coating compositions on the



metal, foils containing PVC copolyners in general. Contrary to this, m xtures
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of the invention here |n guestion to significantly increase the speed of
the coils in the coil coating processes, wherein coating conpositions on the
BASF/ AE 2006 0495 PCT 5 Novenber 22, 2007 basis of plasticized PVC are
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paneling for caravans; in the area of househol d appliances, as for exanple,
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The concerned three-dimensional formed parts should be excellently suited for numerous
20 interior and exterior applications, as for example, in the production of automobiles for the
preparation of car bodies and parts of car bodies, superstructures for utility vehicles and
paneling for caravans; in the area of household appliances, as for example, for the
preparation of washing machines, automatic dishwashers, dryers, refrigerators, freezers
or stoves; in the area of lighting for the production of lamps for the interior and exterior
25 application; or in the area of the interior and exterior construction, as for example, for the
production of ceiling and wall elements, doors, gateways, isolation for pipes, shutters or

window profiles.

Solution According to the Invention

30
Therefore, the new use of cyclohexane polycarboxylic acid esters for the preparation of
coating compositions for the coil coating process containing at least one paste PVC and at
least one extender PVC, and of coated coils was found, which use will be referred to
hereinafter as the "use according to the invention”.

35
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I nvention". 35 BASF/ AE 2006 0495 PCT 6 Novenber 22, 2007 Further, the new
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Advantages of the Invention

15
In view of the prior art it was surprising and could not be expected by the skilled artisans
that the object underlying the present invention could be solved by way of the use
according to the invention, the process according to the invention, the coils according to
the invention and the formed parts according to the invention.

20
It was particularly surprising that because of the use according to the invention the speed
of the coils could be significantly increased in the case of the process according to the
invention as compared with the speed of the coils in the case of the coil coating processes
according to the prior art, so that the production efficiency of the process according to the

25 invention surpassed the one of the prior art coil coating processes.

Not the least, did the coils according to the invention and the coatings located thereon at
least compare with the coils and the coatings prepared by the use of phthalic acid diesters
in terms of their mechanical, chemical and physical properties, in particular their cold flex
30 properties, their thermal stability and their adhesion to the coils or to the primer coatings
located thereon, if they did not even surpass them in this regard. At the same time, the
coils of the invention or their coatings exhibited a better weathering stability, in particular,

UV stability than the coils and their coatings prepared by the use of phthalic acid diesters.

35 Moreover, the coils according to the invention could be easily processed, in particular,
shaped easily also at low temperatures without the occurrence of cracks or delamination
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gat cuys oaispdh of BSOS MEN' e ok iy Rotan RiF30S, RS or
Descr i pt ivindo# ptdiiesl nventi on 15 The invention here in gquestion concerns the
use of cycl ohexane pol ycarboxylic acid esters for the preparation of
coating conpositions containing at | east one paste PVC and at |east one

ext ender DRtailéd Destriptioroofthe Interitiom | nventi on and of the coils according to
the invention. 20 The coating conpositions for the process of the invention
are celgabl e of flowing. This means that they can be free-flowing fine
powder s OFhd invgitids here inRjubsticht conbén thy eseasfsydighexane polycarboxylic acid esters

for the preparation of coating compositions containing at least one paste PVC and at least
one extender PVC for the process of the invention and of the coils according to the
invention.
20

The coating compositions for the process of the invention are capable of flowing. This
means that they can be free-flowing fine powders or liquids or melts at their processing
temperatures, in particular at 0 to 150°C. The liquids or melts can be homogeneous or
heterogeneous materials such as dispersions. Preferably, the coating compositions are

25 liquid dispersions at room temperature.

The coating compositions to be used according to the invention can be used for the
preparation of primer coatings, backside coatings or top coats. Preferably, they are used
for the preparation of top coats.
30
In the process according to the invention the coating compositions are continuously
applied one-sided or two-sided onto coils. The methods of application conform with the
state of aggregation of the coating compositions. Thus, pulverulent coating compositions
are usually applied by powder spraying processes which are optionally supported
35 electrostatically. Liquid or molten coating compositions are usually applied by curtain
coating or roller coating, in particular roller coating.
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thermal aftertreatment a hardening or gelling of the coating is achieved. The speed of the
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coils reaches up to 200 m/min.

20 The design of the coating of the resulting coils according to the invention can vary broadly.
Preferably, the coating consists of a backside coating and a primer coating, which is
located on the side opposite to the backside, and a top coat located on the primer coating.
Preferably, the primer coatings have a layer thickness of 5 to 8 um. Preferably, the top
coats have a layer thickness of 50 to 350 um, in particular 100 to 300 ym. Preferably, the

25 backside coatings have a layer thickness of from 8 to 10 ym.

The top coats of the coils according to the invention can be provided with embossments in
the surface. lL.aminates can also be applied. Not the least, peelable protective foiis can
be provided which protect the coils according to the invention during their storage,

30 transportation and mounting. The coils according to the invention are wound up into rolls
and stored and transported in this form.

For the preparation of the formed parts of the invention the rolls are again unwound, and
the coils of the invention are cut into plates of the required dimensions. Thereafter, the

35 plates are shaped in a suitable way, in particular, by punching, reshaping, profiling, edge
bending and deep drawing, to yield the desired formed parts.
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f r om eachhesiree or difereny frbraleaxhothepol ycar boxyl i c acid esters can be
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The cyclohexane polycarboxylic acid esters can be sterecisomers being different from
each other, such as cis- or trans-isomers, and/or constitutional isomers, such as 1,2,4,5 |-,

20 1,2,3,4- or 1,2,3,5-cyclohexane tetracarboxylic acid tetraesters, 1,3,5-, 1,2,3- or 1,2,4-
cyclohexane tricarboxylic acid triesters or 1,2-, 1,3- or 1,4-cyclohexane dicarboxylic acid
diesters. Preferably, the cyclohexane dicarboxylic acid diesters, in particular, the 1,2-
cyclohexane dicarboxylic acid diesters are used.

25 The cyclohexane polycarboxylic acid esters can carry further substituents. These optional
substituents are inert, which means that they do not enter into or initiate chemical
reactions under the conditions of the use of the cyclohexane polycarboxylic acid esters
and the concerned coating compositions and coated coils. Examples of suitable inert
substituents are halogen atoms, nitrile groups, optionally halogenated alkyl and cycloalkyl

30 groups as well as alkoxy and cycloalkoxy groups. In case that alkyl and cycloalkyl groups
are used as the substituents, the said groups can be connected with two or more carbon
atoms of the cyclohexane ring in the form of a bridge so that a polycyclic basic structure
results, which basic structure can be derived from, for example, norbonane or
adamantane. Preferably, the cyclohexane polycarboxylic acid esters do not contain

35 further substituents.



20 1,2,3,4- or 1,2,3,5-cycl ohexane tetracarboxylic acid tetraesters, 1, 3,5-,
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into question as the substituents. Preferably, the 5'noieties contain 1 to
30, 8t preferably 2 to 20 and particularly preferably 3 to 18 carbon

atoms.  MyShiiesl of allitdble! gfcl;léﬂaétxghé eﬁ%@:{a?%%géﬁﬁé?@rﬁt 'éf %é][):éyé, EPﬁéetﬁé ably,

the noieties’ are non-sub y prefera

moi et i es pEReesaskipr thelripsepasationmare koewn frpmithe Intemationabpatentrappfieatibes abl y with 3
to 18, nost preferably with 6 to 16, particularly preferably with 8 to 12
and nost particularly preferably with 9 carbon atons. 10 Exanpl es of

sui t abl e -cycl dMEx30182423| page e Xipked S1doimhgetieline Bspage 21,divesdi toglsige 22,

procesgses for theipr pgreparation.are.known fromthe international patent
appl i igti ons -"“9\%5@55‘?3’553??- IB’&B@%%?% ined 31 to page 21, line 6, page 21,

line 11 to page 22, 15 line 15 and page 22, lines 25 to 31; - WO 02/066412
A, page -18’ lWBEOZ%(?SGtﬁz &\alg,]%a&eo ’18,I I;nréeZSS toI p%g%%w, Hr?ecglinogor\l’j\fjrgcrtlloﬁ %ﬂﬁ p%’ge 4,
line 6 to page 18, line 23;

20 - WO 03/029339 A1, page 17, line 29 to page 22, line 10; and

- WO 2005/123821 A2, page 3, line 6 to page 6, line 11 and page 6, line 13 to page
14, lined 37;

25 the German patent application

- DE 101 16 812 A1, page 2, paragraph [0011] to page 14, paragraph (0019); as
well as from

30 the German utility model
- DE 200 21 356 U1, page 3, line 14 to page 43, line 19.
According to the invention, it is of particular advantage when the alkyl moieties of the

35 carboxylic acid esters groups are isononyl moieties. In particular, the isononyl moieties
are derived from isononanols having an iso-index calculated from the degree of branching



line 6 to page 18, line 23; 20 - WD 03/029339 Al, page 17, line 29 to page
22, line 10; and - WO 2005/123821 A2, page 3, line 6 to page 6, line 11 and
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ht ,
preferlgbltglegag%!“%%eﬁn\%}wﬂwc"éach based on the sumtotal of the coating
conposition. The coating conposition for the coil coating process conprises
at |east one paste PVC and at |east one extender PVC as defined at the
begi nni ndn thair qseeacsoringtosthefinvention: &xtthe greperaion iof ceatingr camposiians {airthe
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15 preferably 5 to 25% by weight, each based on the sum total of the coating composition.

The coating composition for the coil coating process comprises at least one paste PVC
and at least one extender PVC as defined at the beginning.

20 The contents of the coating composition of PVC can vary broadly and conforms with the
requirements of the individual case. Preferably, the coating composition comprises 10 to
60% by weight, most preferably 15 to 55% by weight and particularly preferably 15 to 50%
by weight, each based on the sum total of the coating composition, of paste PVC.
Preferably, the coating composition comprises 10 to 55% by weight, most preferably 15 to

25 50% by weight and particularly preferably 15 to 45% by weight, each based on the sum
total of the coating composition, of extender PVC.

Moreover, the coating composition can comprise at least one additive selected from the
group consisting of stabilizers, slipping agents, fillers, pigments, flame inhibitors, light
30 stabilizers, blowing agents, polymer processing aids, impact strength modifiers, optical
brighteners, antistatic agents, biostabilizers and polymers being different from PVC. In

particular, additives are used which are customarily used for PVC-containing materials.

Examples for particularly well-suited PVC additives and the amounts in which they are
35 used are known from the international patent application WO 03/029339 A1, page 22, line
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apparatuses for the preparation of mxtures of PVC and plasticizers can be

used. Because of, the use of the ipvention the coil spee of the process of
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efficiency of the Qrocess of the invention surpasses the one of the prior
r

art cdf| PERRSSEeRy Spritridhe produgtinn efficiency pf g Bosess of tha dnvertiemewrsassesdhe he

coati ngs dngwiﬁbrmgﬁ%gmc@gﬁnpwesgmare with the coils and the coatings
prepared by the use of phthalic acid diesters in ternms of 15 their

mechani cal , chem cal and physical properties, in particular their cold flex
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invention or their coatings exhibit a better weathering stability, in particular, UV stability
than the coils and their coatings prepared by the use of phthalic acid diesters.
20
Moreover, the coils according to the invention can be easily processed, in particular,
shaped easily also at low temperatures without the occurrence of cracks or delamination
so that the production of particularly strongly shaped and particularly complexly structured
formed parts is made possible.
25
The concerned three-dimensional formed parts are excellently suited for numerous interior
and exterior applications, as for example, in the production of automobiles for the
preparation of car bodies and parts of car bodies, superstructures for utility vehicles and
paneling for caravans; in the area of household appliances, as for example, for the
30 preparation of washing machines, automatic dishwashers, dryers, refrigerators, freezers
or stoves; in the area of lighting for the production of lamps for the interior and exterior
application; or in the area of the interior and exterior construction, as for example, for the
production of ceiling and wall elements, doors, gateways, isolation for pipes, shutters or
window profiles.
35

Examples and Comparative Examples
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conpod Pt iagmpunts MWQmmngEkaﬁQﬁUB@gmﬂygﬁml ght): Conparative Exanples (%
by weight) 1 2 3 4 V1 V2 V3 V4 20 PVC:

Table 1: Composition of the coating compositions of the Examples 1 to 4 and
the Comparative Examples V1 to V4 in percent by weight, based on
the sum total of the coating composition

15

Constituent Examples (% by weight): Comparative Examples

(% by weight)
1 2 3 4 Vi \'7 V3 V4

20

PVC:

Paste PVC 329 304 333 295 321 392 40,7 30

Extender PVC 269 249 272 272 26,2 16,8 17,4 27,7

25 Plasticizer:

DIDP? . - - - 20,5 157 163 -
DINA® 38 38 39 45 28 45 4,7 5,2
TXIB? 38 36 39 79 28 45 47 10,4
DINCH 16,7 155 169 147 - - - -

30 Polymeric adipate - - - - - - - 2,3
Mesamoll®? - - - - - - - 6,9
Stabilizers:

Epoxy costabilizer 1,2 1,1 1,2 1,7 1,2 1,1 1,7 1,7

35 Sn-heat stabilizer - - - - 0,9 0,8 0,9 -

Ba-Zn heat stabilizer 1,5 1.4 1,5 - - - - -



Paste PVC 32,9 30,4 33,3 29,5 32,1 39,2 40,7 30 Extender PVC 26,9 24,9 27,2
27,2 26,2 16,8 17,4 27,7 25 Plasticizer: D DPa) - - - - 20.5 15,7 16,3 -
DINAb) 3,8 3.6 3.9 4,5 2,8 4,5 4,7 5,2 TXIB) 3,8 3,6 3,97.92845 4,7
10, 4 DI [GASF/AB 2996 0495PCTs 9 14,7 - - | 140 Pol ymeric adi pafigvember2z, a7 ]

2,3 Mesanmol W - - - - 6,9 Stabilizers: Epoxy costabilizer 1,2 1,1
1,2 1,7 1,2 1,1 1, 7 1,7 35 Sn-heat stabilizer - - - - 0,9 0,8 0,9 - Ba-Zn
heat stabilizer 1,5 1,4 1,5 - - - - BASF/ AE 2006 0495 PCT 14 Novenber 22,
2007 Ca-Zn-heat stabilizer - - - 1,7 - - - 1,7 W/-stabilizer - - - 0,2 - -
- 0,2 FIGr2Zn-hadt dabilzes:- 5 Antirmny tri1oRi de - - --2,30;9 1,71Z 3 2,3
Bariummiwta te161516- 0, &‘b 6 - Solvents: De-aro ized 10
Wi te Spi f‘ 4632-232(526 Butyl gl ycol diacetate1,3 2,3 2,2
57 2,0 1,7 2, 3 6,9 Pignents: Titaniumdioxide 7,4 11,1 - - 7,2 11,2 - - 15
Carbon Bl ck '%'g%é’g 0,2 - (0,02) - 0,2 - Inorganic yellow pignent 0,3 -
0,2 - O, anic brown pignent - - 0,9 - - - 0,9 - 20 Al um num

pi gnens -Antlmonﬁ,tr%nde- 4,6 - - 23 09 1,7 2.3 2,3

Barium metaborate 1,6 1,5 1,6 - 0,9 0,8 1.6 -

Solvents:
De-aromatized

10 White Spirit 26 46 32 - 2,3 2,0 2,6 -
Butyl glycol diacetate 1,3 2,3 22 57 20 1,7 2,3 6,9

Pigments:

Titanium dioxide 74 111 - - 7,2 11,2 - -
15 Carbon Black (0,02) - 02 - (0,02) - 0,2 -

inorganic

yellow pigment 03 - 0,2 - 0,3 - 3,6 -

Organic

brown pigment - - 09 - - - 0,9 -
20 Aluminum pigment - - - 45 - - - 4,6

a) Diisodecyl phthalate;

25 b) Diisononyl adipate;

¢) 1-Isopropyl-2,2-dimethyltrimethylene diisobutyrat (Texanol®-diisobutyrat);

d) plasticizer obtained from Lanxess
30

The coating composition can be compared with each other in the foliowing way:

Example Comparative Example
1 V1

35 2 V2
3 V3



a) Diisodecyl phthalate; 25 b) D isononyl adipate; c)
1-1sopropyl-2,2-dinpethyltrinethyl ene diisobutyrat (Texanol (r)-diisobutyrat);
d) plasticizer obtained from Lanxess 30 The coating conposition can be
conpar ed BASERECME4WRr in the fol | owilhg way: Exanpl e CHAYPAPEE32A%Exanpl e
1 Vvl 352 V2 3 V3 BASF/ AE 2006 0495 PCT 15 November 22, 2007 4 V4 The
coating conpositions 1 to 4 and the coating conpositions V1 to V4 were
excellently suited for the coil coating process. 5 Exanples 5 to 8 and
Conpar ative Exanples V5 to V8 The Preparation of Coated Coils from Coating
Conposi tidons ConWVdi ning DINCH (Exanples 5 to 8) and of Coated Coils from
Coati ng Conpositions Containing No 10 DI NCH (Conparative Exanples V5 to V8)
by the Coil Coating Process The coating conpositions of the Exanples 1 to 4
and of t ITheGaafing abmpesiioranpies avd thecoalihgwernpositiens ¥/oto Mdevgre egxeslntipn of

t he coat ed.cgiol ﬁTOf 'It he.ExanEI es 5to 8 and of the Conparative Exanples V5
to V8 i n ST 105 MRl Agating Pro§esScoat i ng Compositi on: Coated Coil: Exanple or
Exanpl @ or Conparative Exanple Conparative Exanple 2015 26 37 438

Examples 5 to 8 and Comparative Examples V5 to V8

The Preparation of Coated Coils from Coating Compositions Containing DINCH
(Examples 5 to 8) and of Coated Coils from Coating Compositions Containing No
10 DINCH (Comparative Examples V5 to V8) by the Coil Coating Process

The coating compositions of the Examples 1 to 4 and of the Comparative Examples V1 to
V4 were used for the preparation of the coated coils of the Examples & to 8 and of the
Comparative Examples V5 to V8 in the following way:

15
Coating Composition: Coated Coil:
Example or Example or
Comparative Example Comparative Example
20
1 5
2 6
3 7
4 8
25 1 V5
V2 V6
V3 V7
V4 V8

30 The coating compositions were applied onto coils consisting of HDG (hot dipped
galvalume) steel which were provided with a polyacrylate primer coating having a
thickness of 3 to 5 ym, and were hardened or gelled at a PMT of 205 fo 215°C. Coated

coils with a top coat having a layer thickness of 200 pm were obtained.

35 It became apparent that because of the use of the coating compositions containing
DINCH of the Examples 1 to 4 the coil speeds could be significantly increased as



25 V1 V5 V2 V6 V3 V7 V4 V8 30 The coating conpositions were applied onto
coils consisting of HDG (hot dipped galvalunme) steel which were provi ded
with a p%lé%acrél ateqprlmer coating having a thickness of 3 to 5 pm‘J

were har BREAESPISHANIRA at a PMr of 20%6to 215C. Coated HBYemberd2 40y top
coat having a | ayer thickness of 200 pm were obtained. 35 It becane apparent
t hat because of the use of the coating conpositions containing DINCH of the
Exanples 1 to 4 the coil speeds could be significantly increased as BASF/ AE
2006 0495 PCT 16 Novenber 22, 2007 conpared with the coil speeds in the
case of tcompassl with theecailospicedy wcﬂmmbtdfdlns ubeibhthe doating cbmpbsilRshsobeitdne

Co t Vito V4. T f f | d | t ed:
5 Coat | ndlBSHOPH B P OTRBRLT FrAlPRESABdTneLoBt? hiyeL B BBt erEse v
to V3 (cesultedni ng DIDP) < coating conpositions 1 to 4 (containing DI NCH),

wherein the coil speeds within the order could be increased in steps of 20
m mn each. The production of the coated coils of the Exanples 5 to 8 was

t her ef gr @cﬁhﬁ%ocﬁdn%%ttlbh wr@ontémur@f Mesheil ™) hancdafifg Rdopthosiions \f tbhes coat ed

coils of the arative Exanples V5 to V8. Surprisingly, the coated coils
of the Eiﬁ?ﬁwewg@lPB)écaﬁrs Wl“@?ﬁ@ﬂlﬁ@"&%@ﬂ@@"ﬂgg hs of the Conparative
Exanples V5 to V7 in terns of the cold flex. This was corroborated by |ow
tenperature T-bend tests. To this end, a test strip of the dinensions 4" x
2" was cuhetsin it fpihskesgs avthinothe @rdelb@ow@weacreasrﬂdp inesdepssef 2 mipin eanhded

manual | y {e

surface. #Eé& ?@{Egéﬁ%@%&iﬁgg%ﬁu?oﬂtgl%'gﬂ&(%@s% A ﬁé g'f‘eré\‘o?e Slmﬁgfgoh{éﬁ % and
i mer d@d sfficient handbe atasiugtion afithe erated ceils<ifiths! @@nmﬂatwe Exampleepdo ¥Bur e of
-60C was reached. The panel and the vice shields were then taken out to

warmup to the required test tenperature. Imediately thereafter, the fol ded
panel wasSwgrigingh doe coateth eoils ofetharﬁtapp&sﬁetﬂa 8 wate superioy taathei avatgdecdiloadf of 1

L0 5 e nd Rl RSoReli N e B il G kSl
resul ts dow tenparatues Tibent hestd.alfbehig entina wbtripaﬁ ghe timensiondidt at28 dvaascit O

whet h?rS ;[ormoa %oated coil to be tested. The test strip was folded manually through 180° around a

6-7 mm mandrel to give a 2" wide folded surface. The folded panel to be tested was

attached to a thermocouple and immersed in dry ice along with the vice shields until the

temperature of -60°C was reached. The panel and the vice shields were then taken out to

warm up to the required test temperature. Immediately thereafter, the folded panel was

20 placed in the vice and pressed flat during a time period of 1 to 5 s so that a 0T bend was

obtained. The resulting folded edge was examined immediately after bending with a

tenfold magnification.

The results are compiled in the Table 2. In each case it is indicated as to whether strong

25 cracking (score ++), only slight cracking (score +) or no cracking (score -} occurred.
Table 2: The results of the low temperature T-bend tests
Examples and Test temperature:

30 Comparative
Examples 10°C 5°C 0°C -5°C -10°C

5 bis 8 - - - + +4
35
V5 bis V7 - - ++ ++ ++



25 cracking (score ++), only slight cracking (score +) or no cracking (score
-) occurred. Table.2: The results of the |ow tenperature T-bend tests
Exanpl es and Test tenperature: 30 Conparative Exanples 10C 5C 0C -5C -10C 5
bis 8 - -BASFIAE20069495RGTi s\/7 - - ++ ++ 17 BASF/ AE 2006 049Netemberi2g, 387 enber
22, 2007 Moreover, the coated coils of the Exanples 5 to 8 were clearly
superior to the coated coils of the Conparative Exanples V5 to V8 in terns
of the weathering stability, which was 5 corroborated by the UV-B tests
according to ASTM G53-88 (Il anp: wavel ength 313 nm cycle: 8 hours |ight at
60C, 4 hqurs condensation at 50C): \Wereas the coating of the coated coil V5
was already conpletely delam nated after a duration of exposure of 2000
hours (score 3), the coating of the coated coil 5 was not 10 del am nated
after hZO(Mbrbmﬁrsth(escahea cOils afrtbe ERamMpIRE B tu@r\?ers Ir?ieghy lsype(ﬁj}blr w’jhlaai)atéde:o&fl af '([j er
3000 hour score 1). ereas ¢ ating o e coated coil. V8 s al ready
conpi ot el e Campaitivn Brarores uade Ao S et ine waPerita SBhingniR vk

coat eds5c @otroBorgRa BNMhe WV-BofebisYacdeldiiy RASTM 5288 glbinﬁ: wdveldngth B3 hegl
(score 2). Apart fromthis, all the coated coils of the Exanples 5 to 8 and
of the CS¥par 8thoyes ligblahBl Es4 Deursgondensaliemat 3iCkhe same excel | ent
application properties, as for exanple an excellent chem cal stability.
BASF/ AE 2006 0495 PCT 18 Novenber 22, 2007 Patent Clainms 1. The use of

cycl ohexaMeerpas Jhensriing| af dhe cpated 08 S was alraedy,perpeleiely delaminateshaitera
composi tiafstioh it dxBBsuialdr 208 'HollRs REBIESE 1RMIEhAingGRThE LosRl! il 3 WasRLd O
conpositions conprising at |east ohe paste PVC and at | east one extender

PVC. 20 Telaminated @fier 000hauss (scarenPliandonas adly eeiyalighindelaminatadeevendatigne

di car boxn| j Lesters are used as the cycl ohexane pol ycarboxylic acid
esters. %%bgha@%gsﬁg%qgccording to claim?2, characterized in that

1, 2-cycl ohexane di carboxylic

Whereas the coating of the coated coil V8 was already completely delaminated after 1000
hours (score 3), the coating of the coated coil 8 was only slightly delaminated after this
15 time period (score 2).

Apart from this, all the coated coils of the Examples 5 to 8 and of the Comparative
Examples V5 to V8 exhibited the same excellent application properties, as for example an
excellent chemical stability.



acid.diesters are used as the cycl ohexane di carboxylic acid diesters. 4. The
use according to anyone of the clainms 1 to 3, characterized in that the
ester grou s_of the cycl ohexane polycarboxyllc acid esters contaln nnletles
sel ect ed PAPEAR 2B 8HLCr oup consi stingl8f branched and noNeYrEA#
substituted and non- substituted al kyl noieties, cycloal kyl moi eti es and

al koxyal kyl noieties. 5. The use according to clain14, characterized in that
the noieties contain 1 to 30 carbon atons. 20 6. The use according to claim
4 or 5, characterized in that the noieties are alkyl npieties. 7. The use
accor di ngPatentdtlaims 6, characterized in that the alkyl npieties contain 2 to
25 20 carbon atons. 8. The use according to claim 7, characterized in that
the al kyl noieties are isononyl noieties. 30 9. The use according to claim
8, charadteri Zi&d use cbﬂtq’blohbmriespmmybowuﬂ atid estens dor tdem'remlatfdnomﬁ gogtingpnanol s
havi ng an iso-index,. calculated t he degr f .branc of t he

Co- al Sonol s cSRIORLES (foF HE | ColhRAN RIRESInEnT PhofBAY \ioTe.r (e (Fihs as
measur 8d by gapaipbsitBhOSNRIHEIhg dtfledst e Paste PYCland3dt |43t orléextefderdoamr di ng to
claim8 or 9, characterized in that a cycl ohexane dicarboxylic acid

di i sononyl ester is used as the cycl ohexane pol ycarboxylic acid ester.

BASF/ AE 2006 %%%s@%cér%ud‘d%%mw 1 &%ara%&med chaTB?cl&%&aﬁ@G%ﬁBoﬂ?:ctéb:dinyone

of the clains to 10, characterized in that the coating conpositions
contain at IeﬁQStQiﬁéf%@ﬁﬂdtﬁ%e%‘F'@&Q"éﬂePP'MﬁarP%“@ﬁé'dﬁSf%ny sting of
stabilizers, slipping agents, fillers, pignents, flame inhibitors, light 5
stabilizers, blow ng agents, polyneric processing aids, inpact strength
modi fil8r . optlihealsebadegrdinghta elainadt pharaetedzesgiarthat 1,8icyeloheNane digatbexy
poLyTers Dol nholl diL8E R e WP Y yodRexaRB Tyl 0004 BRsfOCCSS, Mhereln af
| east one coat’ing conpositlion capa I'Scontinuously applied
one-si ded or two- S|ded onto the c0|I wher eaf t er the applied |l ayer(s) is or
are subjected t f C
RAREE A CX N o RO TG R S A
groups of the cyclohexane polycarboxylic acid esters contain moieties selected

15 from the group consisting of branched and non-branched, substituted and non-
substituted alkyl moieties, cycloalkyl moieties and alkoxyalkyl moieties.

5. The use according to claim 4, characterized in that the moieties contain 1 to 30
carbon atoms.

20
6. The use according to claim 4 or 5, characterized in that the moieties are alkyl
moieties.
7. The use according to claim 6, characterized in that the alkyl moieties contain 2 to
25 20 carbon atoms.
8. The use according to claim 7, characterized in that the alkyl moieties are isononyl
moieties.
30 9. The use according to ciaim 8, characterized in that the isononyl moieties are

derived from isononanols having an iso-index, caiculated from the degree of
branching of the C8-alcohols contained in the isononancl and their respective
fractions as measured by gaschromatography, of from 0.1 to 4.

35 10.  The use according to claim 8 or 9, characterized in that a cyclohexane dicarboxylic
acid diisononyl ester is used as the cyclohexane polycarboxylic acid ester.



| east, one cycl ohexane pol ycarboxylic acid ester, at |east one paste PVC and
at |east one extender 'PVC. 15 13. The coil coating process according to
claim 12, characterized in that cycl ohexane dicarboxylic acid diesters are

used as tBASF/IAG2P05983586T pol ycar boxyl i c19cid esters. 14. Waembeia 08ht i ng

process according to the claim 13, characterized in that 1,2 20 cycl ohexane
di carboxylic acid diesters are used as the cycl ohexane di carboxylic acid
di esters. 15. The coil coating process according to anyone of the clains 12
to 14, characterized in that the ester groups of the cycl ohexane

pol ycarboxylic acid esters contain 25 noieties selected fromthe group

consi sti of -branched and non-branc ubst,ituted and ,non-subst|tuted
o gy o The e BeodidNo N8 abpaE ST £RTBS utdcaf chlimeBia e et e 50 |
coating procesdatiwy @ohipbgitibrs ebatam hb,lesdh asme aaditive belattddh dfort Riee ngrbap i es

30 conprise 1 to 30 casrbop atons, 17. The cqil coati rocess, .according to
claime6 or TPOTRIIGGEr SAPHERIS: RIPPHG: GaTLs, BT AL Bpcl B R BT oI5 a5

18. The coil ceMilizBe, @t@ﬁrﬁfﬁg@rﬁ@,%&%ﬁ@iot Sro6asEing dids, ifnlgaétaéﬁe‘hgtriﬁ‘nddilfierst hat
the alkyl noieties contain 2 to 20 carbon atoms. BASKF AE 2006 0495 PCT 20
Novenber 22, 2ptal brightenges, @plistatic ageHs BP%@@B@r%@GSrRﬂ'WrﬁcPeﬁgaﬂ'#P@',t
characteri zed fighm ppat the alkyl noieties are isononyl noieties. 5 20. The
coil coating process according to claim19, characterized in that the

i sononyl noieties are derived fromisononanols having an iso-index,

cal cul at e,%_ ;:]grﬁet&fﬂ c&?&éﬁoé&ss?@@@m a0 |kt bhe S2ndy g@@gbﬁti&P%ﬁéﬂ?@%fi n the

| sononano therr ctive fractions as neasure gaschronat ogr aphy,
of frdth 0.1 t dlowinglig continudugly eppliedanetdidey griwositedantotheiaod, whereafigrtha o or

ester 15 used e RvENR isiorare SUBISBIITTENS udnal MEHRAERC RabiarRREH |
coating procedbatde coatinggotmpositigrooratdéast hee of thewwatiy ¢camRsitioos aonteinerat zed
flf’ om t }12"’“ t NG Bhb WBREBR' SdiydaRoci Ot 8l edfer, SREstO0HS SSEL PVEC aR§ atCt &
least one extender PVC.
15
13. The coil coating process according to claim 12, characterized in that cyclohexane

dicarboxylic acid diesters are used as the cyclohexane polycarboxylic acid esters.

14.  The coil coating process according to the claim 13, characterized in that 1,2-
20 cyclohexane dicarboxylic acid diesters are used as the cyclohexane dicarboxylic
acid diesters.

15.  The coil coating process according to anyone of the claims 12 to 14, characterized

in that the ester groups of the cyclohexane polycarboxylic acid esters contain

25 moieties selected from the group consisting of branched and non-branched,
substituted and non-substituted alkyl moieties, cycloalkyl moieties and alkoxyalkyl

moieties.

16. The coil coating process according to claim 15, characterized in that the moieties
30 comprise 1 to 30 carbon atoms.

17.  The coil coating process according to claim 16 or 17, characterized in that the
moieties are alkyl moieties.

35 18.  The coil coating process according to claim 17, characterized in that the alkyl
moieties contain 2 to 20 carbon atoms.



group consisting of stabilizers, slipping agents, fillers, pignents, flane
I nhi bitors, Iigjoht .stabilizers, blow ng agents, polyneric Bro essing ai ds,
i npact stBRGERCHIHRRGTers, optical bré@nhteners, antistati Veﬂ'&&'rﬁzszo 7

bi ostabilizers and polyners being different fromPVC 20 23. The coi
coating process according to anyone of the clains 12 to 22, characterized

in that the coils have been pretreated one-sided or two-sided. 24. One-sided
or two-sided coated coils, preparable by the coil coating process 25
according to anyone of the clainms 12 to 23 with at | east one coating

cont ai ni at .l east one cycl ohexane.polycarb lic acid est |, £ast one
paste Pvg%and T(,Q[e Q'Ieg%att'%%rﬁég%%??e%ﬁgﬂ:d"&/gc%gr.‘ nggbgﬁaagealz%f " ma-tstﬁ%ea&ky oat ed
coi | s accor di nyittescdraisonaddy! nidigtieact eri zed in that 30 the coating is a

topcoat. 26. One-sided or two-sided coated coils according to claim 24 or
25, characterized in that the topcoat is having a | ayer thickness of from

50 to 35(pm T ¢bil-coltiic prodeseastordndy td Slaife dg,Rehatsctered IRt ltife RBnbAYVE

shapi ng of one-sided or ;two- sided coated cqoils according to agyone of the

clainms 24 to JFaoieties are derived from isononanols having an iso-index, calculated”from the
degree of branching of the C8-alcohols contained in the isononancl and their

respective fractions as measured by gaschromatography, of from 0.1 to 4.

10 21.  The coil coating process according to claim 19 or 20, characterized in that 1,2-
cyclohexane dicarboxylic acid diisononyl ester is used as the cyclohexane

polycarboxylic acid ester.

22.  The coil coating process according to anyone of the claims 12 to 21, characterized
15 in that the coating compositions contain at least one additive selected from the
group consisting of stabilizers, slipping agents, fillers, pigments, flame inhibitors,
light stabilizers, blowing agents, polymeric processing aids, impact strength
modifiers, optical brighteners, antistatic agents, biostabilizers and polymers being
different from PVC.
20
23.  The coil coating process according to anyone of the claims 12 to 22, characterized
in that the coils have been pretreated one-sided or two-sided.

24, One-sided or two-sided coated coils, preparable by the coil coating process
25 according to anyone of the claims 12 to 23 with at least one coating containing at
least one cyclohexane polycarboxylic acid ester, at least one paste PVC and at

least one extender PVC.

25. One-sided or two-sided coated coils according to claim 24, characterized in that
30 the coating is a topcoat.

26.  One-sided or two-sided coated coils according to claim 24 or 25, characterized in
that the topcoat is having a layer thickness of from 50 to 350 um.

35 27.  Three-dimensional formed parts, preparable by the shaping of one-sided or two-
sided coated coils according to anyone of the claims 24 to 26.



