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The use of cyci ohexane pol ycarboxylic acid esters for the preparation of
coating materials for the coil coating process and for coated coils Field
of the | nveriAARROCEDATHRETPr esent | rRFeR&sRoON i s directed to tNbhembewrewe of

cycl ohexanBA§Foikienaedstisehdfi ¢ acid esters for the preparation of coating
conpositions for the coil 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 conpositions containing cyclohexane
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have been prepared fromthe new coated coils. Prior Art 15 The termcoil

coating is ngﬁr od as a special .process of roller coating (cf.
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coating conposition w wo or three rollers is carried out, 25 nostly by
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time, thetd QY BRhePHdrRHI@HAB BEePprebiiRd ABRItheRbW 8046d cdil. particul ar the
hardening or the gelling, is <carried out at higher tenperatures, as for

exanple, at 140 to 260C, during a short time period, as for exanple, during
10 to 60 aprippaitng the preparation of a nultilayer coating the application

and, opgéonally so, the thermal after treatnent or the thermal hardening or

30 the |1ing are repeated several times. The speeds of the coil coating

| i nes can Gagemiftoil beatidd® wrbeiundéefood BO aRpedisiprdcess bfatle camhgPEuRéhey ben,
Georg Thi eﬁgxi%enrll_a%gé und Druckfarben, Georg Thieme Verlag, Stutigart, 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: After the
cleaning and the degreasing of the coil a muiltiple 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 coafing process. Optionally after a short flash-off time,
the thermal aftertreatment of the applied layer, in particular the hardening or the gelling, is
carried out at higher temperatures, as for example, at 140 to 260°C, during & short time
period, as for example, during 10 to 60 s. During the preparation of a multilayer coating
the application 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. Rompp Lexikon Lacke und Druckfarben, Georg Thieme Veriag,
Stutigart, 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
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anal ogous cyialPoitexReRemeyosr boxylic acid esters exhibit a |ower density
and viscosity and, inter alia, lead to an inprovenent of the cold
flexibility of the plastic as conpared with the use of the 30 anal ogous
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the example, from the international patent applications WO 99/32427, 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, fines 5 to 15 of the WO 98/32427, 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 fo those resulting from the
use of the phthalates. Moreover, the cyciohexane 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.
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i nproved UV-stability, the concerned plasticized PVC materials can be used,
in particular, for outdoor applications, as for exanple, roofing,

t ar paul i20s,Adcoidding, to Shes interpatimhabpatert dpplietion WO 03/029339 A1, the PVC materials

plasiicized 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 coricerned 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 extrusion, moliding or
calendering. In doing so, the known cyclohexane polycarboxylic acid esters lead to 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 intemnational 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
extrusion, nolding or calendering. In doing so, the known cycl ohexane
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the WO 03/029339 Al). Moreover, it is known fromthe international patent
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modi fiers and - Cgﬁgﬁérﬁlg@dsagents (cf, in detail page 15, line 13 to page
24, line @ of thehatd>PCEBAE23821 A2). 15 The use of the cycl ohexane

pol ycar boxylic agj : paration of coating conpositions for
the coil coating u?q'%%%gsgog?\f%%érip%gg%ngd coils is known as such. Thus, the

Aneri can patent Whlegrai@nga@enti;scl oses coating conpositions for the coil
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cont ai ni ngy PVC angoyds Bbndtt hidkiige angopol ynmers in general are known from the
i nternational patent application WO 2004/022606 Al. M xtures of paste PVC

and ext ender- PVC 8daf@gement i oned. 25 The international patent application
WD 2004/ 081127 Al only discloses printing inks for

(cf. in detall 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 pracess cantaining homo- and/for copolymers derived from vinyl monomers having
20 up to 2 fluorine atoms (i.e. fluorosthylene and 1,1-diflucroethylene).

Coating compositions for the coil coating process containing PVC and vinyl chloride
copolymers in general are known from the international patent appliication 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 coil coating processes, wherein coating compositions on the



metal foils containing PVC copolyners in general. Contrary to this, m xtures
of paste PVC and extender PVC are not nentioned. 30 (bjects to Be Solved it
was the object of the invention here in question to find a new use for the
cycl ohexane simvplageesshapsycirc acid esters, 85 In particul ar, Netembazidoer obj ect
of the invention here in question to significantly increase the speed of
the coils in the coil coating processes, wherein coating conpositions on the
BASFI AE 2006 0495 PCT 5 Novenber 22, 2D07 basis of plasticized PVC are
continuously applied onto coils, in particular netal coils, whereafter the
aﬁpl ied | ayebﬁsls??ieplhétﬁrzéﬁm\m Eaer der!itfhdo&'vly gelie@dntd Boilg dﬁpartiﬂ:!érugétbewlbﬁpr ove
t he operating e the cojl coati oce t .but not

| easth 1t el ERESG BRI YRS o bERTA AP S peebat PRAT P RL IR e oat ed
coi | s prepar e operating éficieraiylof theabli neatipg peesssest he coatings of which are at

| east equal to or even surpass the coatings . prepared by using phthalic
diesters in terns of their mechanical, chem cal and physical properties, in
particul ar5 i bast e notdedst if wex i oipjec:ttdfém inverﬂieh hetehiarquebticst talrirdvideycamtet! t hei r

adnesi on £0 LU offllh il nd ol DBRERCIBY toalIE TR rd 0 BERLLANT, BPP! 1 o

t her eon. hée coa ir coatl ngs ou
exhibit a beewe@r sweasshm r@gambptapaged b}n ysimgt plthalier dleatetﬂettm éerrrlsvdéttm:iri lity,

Lan Lhe coitharfl, ofiacal A6 EnfRal bR SPB0AA.EY B SoBNe HrideriRS) ¢

di esters. Mbreove e easl | rocessi b
particul ar, thewh%mlmt@bﬂme and fheifaadhegion ﬁaﬁamoés ar. ¢8 the C$Wﬁ3eh®éhﬁpﬂm@fs

wi t hout 't B&AtiHEd Q;P]:ﬁl‘éd ‘Eﬁer&gﬁc I8 1 sanfteli lf@éda‘?éh c&@ &rhﬁélr Emngﬁé; glgb‘ﬁﬂd on of

particul ar ystron and artlcu struct or med

parts is madexidisabpfie. welaeriog Rkathie i FRiedat] erfeater Mvaﬁtabtbtyn*@anﬁeﬁ gegtechoul d

be excel | ent béﬁ{s%ﬂthb?@oétﬁabs BRIPRIAUY usi#g phitbR AR digfigsext erior applications,
as for exanple, in the production of autonobiles for the preparation of car
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The concemed three-dimensional formed parts should be exceliently 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
panefing 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 fo
hereinafter as the "use according fo the invention”.

35



wi ndow profiles. Solution According to the Invention 30 Therefore, the new
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coating conpositions for the coif coating process containing at |east one
paste PVC ansasxise 2bmasds pane ext ender PVC g and of coated coOiNogembasz2fa0emd,
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I nvention". 35 BASF/ AE 2006 0495 PCT 6 Novenber 22, 2007 Further, the new
coil coating process was found, wherein the coating conpositions containing
t he cycl ohexane pol ycarboxylic acid esters, at |east one paste PVC and at
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i nventi on, e c0|Is according to the invention and the fornmed parts
according to the invention. 20 It was particularly surprising that because
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coating procesHRY pafs a&JckliRWioliRe entidRY.Or art, so that the production
efficiency of the process according to the
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 fo 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 fo the
invention as compared with the speed of the coifs in the case of the coil coating processes
according to the prior ari, so that the production efficiency of the process according fo the
25 invention surpassed the one of the prior art 603! coating processes.

Not the least, did the coils according to the invention and the coatings located thereon at
least compare with the colls 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



25 invention surpassed the one of the prior art coil coating processes. Not
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ar ea of '1(9h£¢d39atfoﬂr orﬁh%e%r@é’%ﬂhb%eﬁﬁr dné@t%ﬁ%n&tﬂf‘ctubﬁ“a%rfbpéxaﬁﬁ% forloRy | or

10 application; he area of the interior ext erior construction, as
for exanple, pnoavctlpﬁ@f cehtw@m w@heiemeefé; e getwammsoletloerfernwaes @bftess or
gateways, i s@inabl@roife@l pi pes, shutters or wi ndow profiles. Detailed
Description of the Invention IS The invention here in question concerns the
use of cycl ohexane pol ycarboxylic acid esters for the preparation of
coating corrpostatla@u&sgqp}toa.laltﬁglmbnﬂ.@ast one paste PVC and at |east one
extender PVC for the process of the invention and of the coils according to
the invention. 20 The coating conpositions for the process of the invention

are capabl e The fnk/@f\‘doﬁ(ﬂnereTh t;Sesthﬁiadﬂ‘&:etdﬁaﬁe ideayf ceddhelend fadafdoRyiicRgidfdses

powders or | % gﬂwe psfeparatlon otf coﬁllng tcor%pésn%rng%g Stamlng at ieast 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 homogensous 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 fop coats.
30
in the process according to the invention the coafing 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 curiain
coating or roller coating, in particular rolier coating.



tenperatures, in particular at 0 to 150C. The liquids or nelts can be
honogeneous or heterogeneous nmaterials such as dispersions. Preferably, the
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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 conpositions are continuously
appl i ed one-sided or two-sided onto coils. The nmethods of application
conformwith the state of aggregation of the coating conpositions. Thus,
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application the applied coatings are subjected to a thernal aftertreat rrent
optionally af a, ver short off tinme, preferabl
Chi s orep’ malihuirer Aoplialar e apaied: crtgs e :ublecied) e vl afesatmRly of
from 1|4|0 to aﬁ%awgterea@woﬂm sttnias, pefe@blytane 1t>h;er1mhgafn§ step ANt s
general ly, ro rtr toent a
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reaches up tmhéeﬁaWMMeZ!ﬁbrmEEafwaseagﬂemfls yawraliydton go e 12che By SAtytdfige coi | s
according tothtepn?al'aﬂvﬁreafmentg ﬁgrd\ér%é/ of gecfla;lwg of the coating Is achieved. The speed of the

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 ym. Preferably, the top
coats have a layer thickness of 50 fo 350 pm, in particular 100 to 300 um. 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. Laminates can aiso be applied. Not the least, peslable protective foils 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.



Preferably, the coating consists of a backside coating and a priner coating,
which is located on the side opposite to the backside, and a top coat
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surface. Lam nates can al so be applied. Not the |east, peelable protective
foils can be provided which protect the coils according to the invention
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cycl ohexane rlng preferably carries only  one ‘carboxylic acid éster group.
Theref ore, t WefeEaRY dirckapd nmst%W%quf@a%?&a@w%mdmswrwamw contain 2
to 6, nore preferably 2 to 5, nost preferably 2 to 4, particularly
preferabl 2.to 3, and articularly preferably 2 carbox%lic acid esters

gr oups. Thae E%Y?%k‘i/?‘? egtg\pgr oHRs B2 Yrsupysiohexage @P\Y@?fb‘é’%‘l’ tid gatgecan be

pol ycar boxylth@sa@,e@rgﬁé%tmﬁemomé}e sane or different fromeach other. The
cycl ohexane pol ycarboxylic acid esters can be stereoi sonmers being different
from each other, such as cis- or trans-isoners, and/or constitutional

i somers, suclhasydohdxdnd pblycarboxylic acid esters can be stereoisomers being different from
each other, such as cis- or trans-isomers, and/or constitutional isomers, such as 1,2,4,5 |-,
20 1,234~ 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-cyclochexane dicarboxylic acid
diesters. Preferably, the cyclohexane dicarboxylic acid diesters, in particular, the 1,2-

gyciohexane 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 colis. Examples of suitable inert
substituents are halogen atoms, nitrile groups, optionally halogenated alkyl and cycloakyl

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 struciure 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-,
1,2,3- or 1,2,4 cyclohexane tricarboxylic acid triesters or 1,2-, 1,3- or

1, 4-cycl ohexane di carboxylic acid diesters. Preferably, the cycl ohexane

di car boxy| BASFRE20p6dRSFCEr S, in particuligr, the 1,2- cycl dlvestame2zdittiar boxyl i c
acid diesters are used. 25 The cycl ohexane pol ycarboxylic acid esters can
carry further substituents. These optional substituents are inert, which
nmeans that they do not enter into or initiate chem cal reactions under the
conditions of the use of the cycl ohexane pol ycarboxylic acid esters and the
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non- branched, substituted and non-substituted al kyl noieties, cycloalkyl
moi et es aPRItgac PyeipTeply with Btei12and Mest pastiylasireraferable Wit Sissttiop dmss can cone

into question as the substituents. Preferably, the 5 noieties contain 1 to ’
30, nost preferably 2 to 20 and particularly preferably 3 to 18 carbon

at ons. I\/bsfi"%‘f‘%% b?‘i}tab'ﬁhéy‘?‘ﬁheé?'iee§°ﬁf’%'b%’?y i coict estesy tasc Wellr ?y yidier abl y,

the noi et Qﬁ:ces%é@fdﬁﬂihr%#@;%réﬂdﬁ%kno%&ﬁonpﬁéﬁdt&ﬁétﬁfnbb’pa%rf#%ﬁél@@thd{ts the

noi eties are alkyl noieties preferably with 2 to 20, nore preferably with 3
to 18, nost preferably with 6 to 16, particularly preferably with Bto 12

and nost parti cwioeed/32427ehageats, Yinwd 89 tdpaRr D0 neb, Oiye 211 fheExREDbRS 2of

sui t abl E cycl oh]exalge ol écg%l}oxg/g]%g)%gl d esters as well as suitable
process&s for tME; aﬂBé’ﬁ’ P 4ti'bf mown fromthe international patent
applications - WD 99/32427, page 16, lined 31 to page 21, |line 6, page 21,
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line 6 to page 18, line 23;

20 - WO 03/029339 A1, page 17, line 29 fo 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 189.
According to the invention, it is of particular advantage when the alkyl moieties of the

35 carboxylic acid esters groups are isonony! moleties. 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 - WD 2005/123821 A2, page 3, line 6 to page 6, line 11 and
page 6, line 13 to page 14, lined 37; 25 the Gernan patent application DE

101 16 812 AhseAxc08s odes g3 agr aph (00111 0 page 14, paragrgRfi.dPolah; as
well as from30 the German utility rmdelltlDE 200 21 356 Ul, page 3, I-fne 14

to page 43, line 19. According to the invention, It is of particular
advant age when the al kyl noieties of the 35 carboxylic acid esters groups
are isononyl moieties. In particular, the isononyl noieties are derived
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to 2 and particularly preféra he details reference
is made to ﬂ‘tewétemﬁtf@aha@te@mph@é%mo &%Iﬂlzééﬂ ‘6?1 Wé@d@ﬁi‘@é@?ﬁgw ifhge 10,
line 15 t9 page 14, line 5 10, Therefore, the cycl ohexane pol ycarboxylic
acid esters which are nost advantageously used according to the invention,
concern 1, 2-cycl ohexane di carboxylic acid dilsononyl esters. They are
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to 0 re to o by wei ght and particularly
preferab?{glvﬁ'etg‘@dé@% ?f’&%&ﬁt&wﬁkh based on the sumtotal of the coating
conposition. The coating corrp05|t|on for the coil coating process conprises
begi nni ng. - JoPehRESEBRELHRL oo B e e PHSSRRIED of tve D3 Bhebalis irrde'®
broadl y and coibedatingrprasesshthehare pl@fﬂmtﬂsemmdt is aafantdunt ohitdeny iSdo A0%C bys ereight,
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preferably 5 o 25% by weight each based on the sum fotal of the coating composition.

The coating composition for the coil coating process comprises at least one paste PVC
and at lsast 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 o
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 FVC.
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-cantaining materials.

Examples for particularly well-suited PVC additives and the amounts in which they are
35 used are known from the international patent application WQ 03/029339 A1, page 22, line



by wei ght, each based on the sumtotal of the coating conposition, of paste
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nost preferably 15 to 25 50% by wei ght and particularly preferably 15 to 45%
by wei ght, eashabasesieorct he sum total pf the coating CoOmMp@&mbdrom 2000f

ext ender PVC. Moreover, the coating conposition can conprise at |east one
additive selected fromthe group consisting of stabilizers, slipping
agents, fillers, pignments, flame inhibitors, light 30 stabilizers, blow ng
agents, polyner processing aids, inpact strength nodifiers, optical
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art coil coati ng processes. T‘{Je colls accorhgi ng to tLe invention and the
coatings | o®Re&Hthe REprsteodicoplingatroeesifare with the coils and the coatings
prepared by the use of phthalic acid diesters in ternms of 15 their

mechani cal , .chem cal and Ph%si_cal properties, in particular their cold flex
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than the coils and their coatings prepared by the use of phthalic acid diesters.

20
Moreover, the coils according fo 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 paris 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



so that the production of particularly strongly shaped and particularly
conplexly structured fornmed parts is nade possible. 25 The concerned

t hree-di nensional forned parts are excellently suited for numerous interior
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for the preparation of car bodies and parts of car bodies, superstructures
for utility vehicles and paneling for caravans; in the area of househol d
appl i ances, as for exanple, for the 30 preparation of washi ng nmachi nes,
automati c di shwashers, dryers, refrigerators, freezers or stoves; in the
area of lighting for the production of lanps for the interior and exterior
application
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gat eways, isolation for pipes, shutters or w ndow profiles. 35 Exanples and
Conparative | es,. BA .20 0495. PCT. 1 v er, 2 2007 anples 1
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Di car boxyl i g ACi b 1 to 4) and w thout
the Use of %ftﬁfgﬁqt' %%?QW%%@@%%%&WT@%W#&@ coating conpositions of
the Exanples | to 4 and the Conparative Exanples V1 to V4 were prepared by
m xi ng the jo: Walell j T i i, gl

amounts. and focin EohsosBHs 6AERxpRplbs P #EinG Cockftyd BRdiabolt o3 ¢ e
coati ng conyersi pieedredoty tdngikavspesiitupnisoindicaiad in tthe Tesiepariatthe dndisadedl es V1

Lo V4 I'mPehignis By HehG-TBRE fbslifing iEurstim total of the coating
conposition 15 Constituent Exanples (% by wei ght): Conparative Exanples (%

by weight) 1 2 3 4 V1l 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 V1 v2 V3 V4

20

PVC: |

Paste PVC 329 304 333 295 32,1 39,2 40,7 30

Extender PVC 260 249 272 272 26,2 16,8 174 27,7

25 Plasticizer:

DIDP? - - - - 205 157 163 -
DINAY 38 36 39 45 28 45 AT 52
™>IB® 3,8 3.6 39 78 28 45 4,7 10,4
DINCH 16,7 155 169 147 - - - -

30 Polymeric adipate - - - - - - - 2,3
Mesamoli®” . - - - - - - 6,9
Stabilizers:

Epoxy costabilizer 1,2 1.1 1.2 17 12 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: DIDPal - - - - 20,5 15,7 16,3 -

DI NAb} 3,8 3,6 3,9 4,5 2,8 4,5 4,75,2 TXIB) 3,8 3,6 3,9 7,9 2,84,54,7
10,4 DINCH 16,7 15,5 16,9 14,7 - - - 30 Polyneric adi pate - - - -

2,3 Mesanp|BAGFIAE20080495PCT . 6 9  Stabil ileers: Epoxy costabp\tem,beﬂz,zqﬁz 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 UV-stabilizer - - - 0,2 - -
- 0,2 Flane inhibitors: 5 Antlrmny trioxide - - - 2,30,91,7 2,3 2,3

Bari um et aér-dn-beat sipbilizg 4, 6 -- 0,9-0,8 1,% --Sol vents: De-aromhfi zed 10
Wi te Splrltu\ﬂstgbiﬂzéﬁ 3,2 -.2,32,02,6 -g8utyl glycol diacetatesl 3 2,3 2,2
5,7 2,01,7 369AP|grrents Titaniumdioxide 7,4 11,1 - - 7,2°11,2 - - 15
Car bon Bl ack (0 02) - 0,2 - (0,02) - 0,2 - Inorganic yellow pignent 0,3 -
0,2 - 0,3 - Fraffie inHibigsgi C brown plgrrent --09---0,9- 20 Alum num

pi gnent - - 4,5 4,6

5 Antnmony ’moxnde - - - 23 09 1.7 2,3 23

Barium metaborate 1,6 1,56 1,68 - 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 23 2,2 57 2,0 1,7 2,3 6,9

Pigments:

Titanium dioxide 7.4 11,1 - - 7.2 11,2 - -
15 Carbon Black (0,02) - 02 - (0,02)

Inorganic

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

Organic

1
hed
38

1

brown pigment - - 0,9 - - - 0,8 -
20 Aluminum pigment - - - 45 - - - 4,6

a) Diisodecyl phthalate;
25 b) Diisononyl adipate;
c) 1-Isopropyl-2,2-dimethylirimethylene diisobutyrat (Texano!®-diisobutyrat);

d) plasticizer obtained from Lanxess
30
The coating composition can be compared with each other in the following way:

Example Comparative Example
1 V1

35 2 V2
3 V3



a) Diisodecyl phthalate; 25 b) Diisononyl adipate; c)
1-1sopropyl-2,2-dinethyltrinethyl ene diisobutyrat (Texanol (D-diisobutyrat);
d) plasticizer obtained fromLanxess 30 The coating conposition can be
conpar ed wi tAASEABPPOBP4IEPCT N the fol | owi ngs way: Exanpl e ConpembdrizyestExanpl e
1 vl 352 V2 3 V3 BASF AE 2006 0495 PCT 15 Novenber 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 VS The Preparation of Coated Coils from Coating
Conposi ti onst ContaiVd ng 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 the CoRPaRng cRrEsiAR bl 4/2nd Bre cpatingepampesiiang Wi ta Né were peelidritipn  of
the coated GQiddioPthechcdal BSes0 10 8 and of the Conparative Exanples V5
to V8 in the followi ng way: 15 Coati ng Conposition: Coated Coil: Exanple or
Exanpl e oP Conpar ati ve Exanpl e Conparative Exanple 20 15 26 37 48

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 5 fo 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 \
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 to 215°C. Coated
coils with a top coat having a layer thickness of 200 ym 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 di pped galvalune) steel which were provided
with a polyacrylate primer coating having a thickness of 3 to 5 pm and
wer e har desesFiaE200dsbertrat a PMI of 2054 0 215C. Coated bhier ¥, dob7 @ t op
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 | to 4 the coil speeds could be significantly increased as BASFI AE
2006 0495 PCT 16 November 22, 2007 conpared with the coil speeds in the

cc::gse of t t h@oﬂé}(ﬁ@e@fm’th igs 661!9&;16@88 mﬁaf@afé bORE LB o the c.foéﬁh‘ig @c‘lfmrﬂsm% Bding heI o
arativ 0 or r CcOol resu e
5 Chat 1 ng. SBRPRORCEbH 10 CPmBREN DAL 51 Be o R BT Gol Thests Vi ¢ o

V3 (cont arssultg: DI DP) < coating corrp05| t| ons 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 org Sogtirigf bmapﬂést;onnme(codt@inngfMeéemmu“t)hamdahmg poogositargnvofiot Ve coat ed

coils of the e, | e t |y, the coated coils
of the Exaﬁ%ﬂngonq‘gﬁ?@tﬂé mg?fén%@ég@ r Stﬁ“%ﬁ?”@%@ﬁ%@ﬁ% s of the Conparative
Exanples V5 to V7 in terns of the cold flex. This was corroborated by |ow
t enper at ur T i , t,.es i i s 4" X
2" e cut EE DN cbF Sbesas ikl e, SR cofly (Eahordhidhy Qept I M ARITLRET 1
manual | y t fheodudi®o of fhewsdted colls of thmExamples) tadwes thereforg' sngmf d@ﬂymmd

surface. oﬂéﬁugfeﬂ tﬂ&?th@%’?&!ucﬁd?m ‘ﬁ%%] ie%% | e{g&&g&@ﬂe@xﬁﬂqpﬁé&e\fs@%“p' e and

i nrer se I ce along e vice ntil tenperature of
-60C was reached The panel and the vice Shl el ds were then taken out to

warmup to StuFtﬁfsﬁlﬁlg UthE @8afe8 Thild SRS ERLrHsI8s 5'tm@§l?deY ot 1'3%@@351&5 coifs IB? fol dEd

panel was 'aced the vice and pressed during time period of

to 5 s so ﬁfvﬁagorapamﬂ\f@eﬁf@% Vot lﬁéarmswféh@ e@@mﬁ n'éjh'F maléarr%@emé

exami ned i rewé\@te@mfe aitse% 80 Ao ehigedd) adestsBIP i1k FRBALISALHN DvasThie
results are conP e Table 2. In each case it is indicated as to

whet her 13t 8 oated ccnl to be tested The test stnp was folded manually through 180° around a

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

attachsd 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 & s so that a 0T bend was

obtained. The resulting folded edge was examined immediately afier 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 ho cracking {score -} occurred.

Table 2: The results of the low temperature T-bend tests
Examples and Test temperature:

30 Comparative
Examples 16°C 5°C 0°C -5°C -10°C

5 bis 8 - - - + i+
35
V5 bis V7 - - e ++ ++



25 cracking (score ++), only slight cracking (score +) or no cracking (score
-) occurred. Table 2: The results of the |low tenperature T-bend tests

Exanpl es and Test tenperature: 30 Conparative Exanples 10C 5C 0C -5C -10C 5
bis 8 - - BASFIAE20068&5WEIDi s\V7 - - ++ ++14+ BASF/ AE 2006 048&nBe&rk2do7Novenber
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 (|l anp: wavel ength 313 nm cycle: 8 hours |ight at
60C; 4 hours condensation at 50C): Wwereas 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
aft er 2000Mbraaves, t(\ecomted 0dilsanf thevExamples\b tnénrgersblbgiytd@eﬂtﬂlt@tﬁermmed ceisen after

3000 hours [ t i he C V S aI r eady
conpl et el yOf&ﬁﬁg a%aé'& ?E'g%io\%gtocﬂ%hr{sgg? ore %%[rﬁg Sa%mb‘ r‘{‘g1 'cg?w

coat ed coi d:or@bwa@ddm tynesuv-grteé.ty ackirdimg 1weASTM 8753688 [{dms M®Iengﬂ83@emmpd
(score 2) argt ¢ QH: Ls,. of the Exanples 5 to 8 and
of the Conpar atsih\?(ej}:sq g%lp e% L{f@&WEQ ﬁ%bl&ggdé)[ he sanme excel | ent
application properties, as for exanple an excellent chem cal stability.
BASF/ AE 20(% égﬁncf ESEUEHQ H%‘Féd 8&1\/@@93 alr ?Jye&% %téW W@Iapm aTéBeaﬁé?% of

cycl ohexane polycar ic acld esters for aration coat1 ng
conposi t i oﬁé‘aﬁ%roﬁﬂiﬁéowe lof 2B0R hewys prasted)s tiw\@paﬂﬂg theeepatasi ¢0§ Swaengaid 5
composi 14 OferfigiRk 'aﬁéf‘ﬂ)()@thoh?sa(]%&oré’@ amwmﬁﬁe@@ﬁgm deBRTatd &eh shEnder
PVC. 2. The use accordin ai m characterized in that cycl ohexane

di car boxyl pROOK oL (Smrééiers are used as the cycl ohexane pol ycarboxylic acid
esters. 10 3. The use accordl ng to claim2, characterized in that

1, 2-cycl ohexane di car boxyl i
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 excelient application properties, as for example an
excellent chemical stability.



acid diesters are used as the cycl ohexane dicarboxylic acid diesters. 4. The
use according to anyone of the clains 1 to 3, characterized in that the
ester groups of the cycl ohexane pol ycarboxylic acid esters contain noieties
sel ect ed dAsFiaEaesbls pgroup consistingq ef branched and negedaibari»e vest,
substituted and non- substituted al kyl noieties, cycloal kyl noieties and
al koxyal kyl noieties. 5. The use according to claim4, 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
accordi ng patesiGlhwnsd, characterized in that the alkyl noieties 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
ﬁ’ characteri z_emgi usetdmlycibﬂlmahﬁ @?pwbomgm ﬁ&id e§tel&rff6r tr%e;fréyﬁ:ﬁﬁd‘nr@][aobﬁ@nonanol S
aving an iso-index,..calcul ate rom.t he degree ranchir t he
C9- al cohol s coﬁf’%pﬂﬂtﬁoqsn??rhg"q Soh oy ‘ﬁﬂ‘be(%fha?#) Qfe%agﬁcfi 39 T?I?eacstaldons as
nmeasur ed by gasohipositdragoaphying ef ledst ene Paste PUC4nd abledél.ond lbRtende FACording to
claim8 or 9, characterized in that a cycl ohexane dicarboxylic acid
di | sononyl ester is used as the cycl ohexane pol ycarboxylic acid ester.
BASF/ AE 2086 049%® JRERcigdiNg'eclen 12&ard0iZed hlthalltyelocbemnacivarteixyiig dcol anyone
of the clainms 1; r er) i i conposi tions
contain at | eai%ésgeﬁgéggcfd&? ?F\%g{esé)ﬁlé@ ghQP élg%ﬁ%?%&ﬁcga?cg%%g@gbnsi sting of
stabilizers, slipping agents, fillers, pignments, flanme inhibitors, light 5
stabiligers, bl-qw : : rj [ j_ ' . ' th
rodi 1 e, Sopt i 5] B, RARRIE o Rt 2 oheraRbRAeBS 1P 2 ARlonbERRechdii]
pol yner s bei ng adiddiesternare ysedmsitivecyclphexamp dicethokylic agididingiass.ocess, wherein at
| east one coating conposition capable of 10 flowing is continuously applied
one-sided or two-sided onto the coil, whereafter the applied |ayer(s) is or
are subj ected tihediseraseerdingde @ayanecH threpiaimschigr b ohatectedzed iR thatibe estee

coating conposidrb@R &' thaloykiBRstans paiyedroslifc 668dsis COMBRASHbIERARSsdMAI ns at
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
8. 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 1o claim 7, characterized in that the alkyl moieties are isononyl
moieties.
30 9 The use according to claim 8, characterized in that the isononyl moieties are

derived from isononanols having an iso-index, calculated from the degree of
branching of the C9-aicohols contained in the isononanol 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 the cycl ohexane pol ycarboxylic acid esters. 14. The coil coating
process acBBIFHEFYEOMSPRE cl ai m 13, charfcterized in that Nevemb2(R2cdé 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 sting of branched and non-branched, substituted and non-substituted

al kyl noi e{q es, THay 6L abdeWdingRi %ﬁybdﬁ% GNtHe 2lRE Ak, cwapac%*z@& #B¢ e coi l

coating process according to clalm1l5, characteri zed In that the noieties
30 conprise 1 19381 campeHioRsorantain 2t Iy eng pdditen |5ﬁ|§CtS¢ch§§sth%thf@-rPdl ng to

claim16 or 17, coﬁaaﬁr@Céfegta&%rs rsnb;bmg; abdifts, MLl fﬂ‘%n@é Famlekihibitd Qlghes. 35
18. The coil coat.i n hocess accor di to cla characterized in that

the al kyl  moi GaESso HOHING 20915, POYRSITURCes SIS RpAChST e MOdbesPCT 20
Novenber 22, ZQQJ?cal TightbhersC antlstatioaigenty, BIbGSEIRRrA66® heilyM@rst Beifd aifBledd,
characteri zed |fn Eg& the alkyl npieties are isononyl noieties. 5 20. The
coil coating pr 5eR according to claim 19, characterized in that the

i sononyl noieties are derived fromisononanol s having an !so-index,

cal cul ated,from.t he ree of br t he C9-al cohols contained in the
i sononanol m{*ﬁ’ef‘%‘ gg%&cﬁe\s/% ¥ eé%"[‘|ag$%asggn%€8§t{ﬂge?f)wsé%c?ﬁ?ag’ﬁeaf)ogr aphy,
of from. 1 to fbwirgds 2dntinlitresicapplied ord-sidey @riec-etisd anmdhdnmgmmgeafﬁalthe 19 or

20, ch t . I
cster 1o used P EUORD I of st HRARET ui R RER R e foordid BRIRTY
coati ng- proces sthaidb@cmhtlng compesitoomme abtﬁeast lege of the peating cpmpzs_taor_s leantaict et i zed
15 in that the [gaatdac,6MBERL phhBsbEM 8hE cdlor! Ssist OME AGEIMY Bnd sl eCt ed

fromthe

least one extender PVC.
15
13.  The coil coating process according fo 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 cycichexane 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 alkoxyafkyl
moieties.

18,  The coil coating process according fo claim 15, characterized in that the moieties
30 comprise 1 {o 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 fo claim 17, characterized in that the alkyl
moieties contain 2 to 20 carbon atoms.



group consisting of stabilizers, slipping agents, fillers, pignents, flane
Inhibitors, light stabilizers, blow ng agents, polyneric processing aids,

i npact strength nodifiers, optical brighteners, antistatic agents,

bi ost abi | igaerme asvd oppebyters being difhgrent from PVC  2Qoddwer EBQodgOI1 |
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
containing at |east one cycl ohexane pol ycarboxylic acid ester, at |east one
paste PVC and at |east one extender PVC. 25. One-sided or two-sided coated
coi | s accortli nd heFo¥ | RpiRD Brocessaperording Keblaim, 18:netaracterized dn thabtheglkyls a

topcoat. 26. Opguigtied @k iendnyanGibsked coated coils according to claim 24 or
25, characterized in that the topcoat is having a | ayer thickness of from
50 to 350 pm 35 27. Three-dinensional fornmed parts, preparable by the

shapi ng s0f200ne-Thiedel codting Weocess desbrditRtcchi0id, Shaaenflidng e tanysamayiof the
claims 24 to 26. ., .. . . . .

moieties are derived from isononancls having an iso-index, calculated from the

degree of branching of the C8-alcohols contained in the isononanol 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 anyohe 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 agenis, polymeric processing aids, impact strength
modifiers, optical brighteners, antistatic agents, biostabilizers and polymers being
different from PVC,
20
23.  The coll 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 colls according to claim 24 or 25, characterized in
that the topcoat is having a layer thickness of from 50 to 350 ym.

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



