1 Coating fornmulation for inproving surface
properties The present invention relates to coating
formul ati ons conprising surface-nodified silicon -
di oxi des, having inproved performnce properties, and
to their use. Clearcoat materials are extensively
enpl oyed industrially for coating a very wi de variety
of surfaces, such as those oflwood, plastics or
netals, for exanple (U Il nmann, 4th edition, volunme 15,
p.. 589 ff.). ~Since g ally the intention is that
e agiaUon 10K 4 e gurigdeiprépertidsoul d be readily
recogni zabl e, the transparency of such coating
terials is one of their nost essential properties.
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and/capifitd gt i on.  Starting fromthe aforenmentioned

prior art, therefore, the object of the present

i nvention was to provide innovative coating
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atertal 1s applied to a glossy black substrate. If transparency is poor the black

surface appears to the viewer to be grayish, which is an unwanted phendmenon in application.

Starting from the aforementioned prior art, therefore, the object of the present invention was
to provide innovative coating formulations in which the abovementioned drawbacks have
been obviated at least to some extent. The coating formulations of the invention ought in

particular to exhibit improved performance properties such as, for example, a very good
transparency.



2 Surprisingly it has been found that this object is
achi eved by the coating fornmulations of the invention
defined in nore detail in the follow ng description
and also in the clains and the exanples. The present
I nventiion accordingly provides coating fornul ations
conprising at |east one surface- nodified silicon
di oxi de conbi ning a 600 refleconeter value of < 3
mﬁth a bl ack nunber My of at |east 140. The present
venfjon further provides for the use of the coating
swelydhias dren found ﬂwtethm object is pelri¢vied by diel opatirpf foidhations of the

cqﬁeh tural and. synthetic
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coating formul ations of the invention are
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O OAg"S1hul ati ons of the invention is the inproved
soft feel effect. In other words, surfaces which have
bﬁ% coated with the coating materials of the
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itionto the outstanding transparency values the coating formulations of the invention are

distinguished by:

¢ good suspension behavior,
* high matting efficiency, and

» - good film-surface scratch resistance.

They are therefore outstandingly suitable for coating plastics used for the interior trim of
automobiles.

A further surprising feature of the coating formulations of the invention is the improved soft-feel
effect. In other words, surfaces which have been coated with the coating materials of the
invention have a pleasantly soft and natural feel. As a result of this quality the coating

formulatlons of the invention, particularly in the context of applications in the field of the



formul ati ons. The present invention is described in
detail below, beginning with a definition of sone

i mportant terns. Coating formulations for the purposes
of the present invention are coating formnul ations
conprising at | east one polynmer conponent and/or one
m xture of two or nore physically or chemcally
crosslinking polynmer conponent¥, at |east one sol vent
and at | east one surface- nodified silicon dioxide.
The coating formul ations of the invention are
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matted coating fornulations. A clearcoat material for
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HigB%M8es for the purposes of the present invention are

selected fromthe group consisting of precipitated

silicas, pyrogenic silicas, silica gels, nodified
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the black number M, can be employed as a measure of the transparency of this coating material,

Coating materials having a soft-feel effect are distinguished by specific tactual properties of their
surface. For instance; coating materials of this kind achieve a pleasant tactile sensation, a kind of
rubber effect, when stroked with the hand.

Silicon dioxides for the purposes of the present invention are selected from the group consisting
of precipitated silicas, pyrogenic silicas, silica gels, modified pyrogenic silicas, and mixtures of

said silicon dioxides, If the surface of the silicon dioxides has been modified with at least one



(silicas prepared frompyrogenic silicas) are silicas

whi ch can be prepared on the basis of pyrogenic

silicas according to DE 24 14 478. Surface

nodi ficati on nmeans the chem cal and/or physica

attachnment of organic conmponents to the surface of

the silicon dioxide particles. In other words, at
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I BRideY IRE afokERnned %mﬁgrﬁhfs "o’ coatm c}nlmcl)lgtlons of the invention may
additionally comprise further auxiliaries and additives which are commonly used in coating

materials, such as plasticizers, stabilizers, phase mediators, pigments, surfactants, dryers,

catalysts, initiators, photosensitizers, inhibitors, light stabilizers, and preservatives, for example.

All of the abovementioned ranges of preference can be set independently of one another, ensuring
that the particular properties of the coating formulations of the invention are achieved through a
combination of all of the aforementioned components. The surface-modified silicon dioxides

used, in particular, have an important influence on the properties of the coating formulations.



As binders the coating fornul ations of the invention

may conprise the resins which are customary in paint

and coatings technol ogy, such as are described, for

exanpl e, in "Lackharze, Chem e, Eigenschaften and
Anwendungen", edited by D. Stoye and W Freitag,

Hanser Verlag, Minich, Vienna 1996. The content of

sai d publication is hereby expPessly incorporated into

the content of the description of the present
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polynerlc organi ¢ conmpounds are aqueous or
%% rne or solvagt free pol yacryl ate pol yols and
T";‘E SIS0 FYBToLeni eRipyee aug pyeagis Sppdinds which esscy hydroxyl groups,

tdmmesf beinSU hdlpadtyeited %d)ﬂ:@tl%ﬂ' ﬁ%ﬂy%aﬂi’&b&(c% 95/&11&0%813; Bte, and
of , noponer rh royps i ncl uide hydroxyl “groups lﬁ
JPlyEehategolyels Xfi? g'é?(cﬁ‘?n&]( @eohstiesrad slso snyclsigd mixtures of these

epsiyﬁfefs Prtidulaall lhyelsifed lpbBmmdsd Shgardd YonfdGnds Afe aqueous of f(olYentbome or

th Ist ene, vinyltoluene, vinyl "esters, mon
gﬁ' ?véil cwkre@aryeg ancpeliesiermelels and aésogmecfesmnuanms thereof.
further unsat urated ol i gomers and pol yners.
Rar arIy sui t abl e pol yacryl ate pol yol s have an
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Biicefica Bheiiufatel i shhii dn 00 g/mol, a gl ass
transition tenperature oﬁﬂ eronr 50C to 100C,

preferably from-40C to 90C and nore preferably from

Béigtfgﬁéérrg sEithbie 3%@’ %gh%ﬁ&?ﬁave o 5‘%}:?3% % -avgpg@ﬁngﬁﬁq{aéwplght as
datermingble gy 59405 of gellp@iipatipn elfranadpaphPpdistyrenkQéndard), of from 2000 to
100 000 g/mol," preferably from 2500 to 50 000 g/mol and more preferably from 3100 to
40 000 g/mol, a glass transition temperature Tg of from -50°C to 100°C, preferably from -40°C to
90°C and more 'preferably from -30°C to 80°C, an acid number of < 30 mg KOH/g, preferably

<25mg KOH/g, and a hydroxyl group content of from 0.5% to 14.0%, preferably 0.5% - 10%
and very preferably from 1.0% to 8.0% by weight, and may be composed of



and very preferably from1l.0%to 8.0% by wei ght, and
may be conposed of 6 a) 0%to 70% preferably 5%to
70% by wei ght of at |east one unsaturated aromatic
nonomer, such as styrene, nethyl styrene or

vinyl toluene, b) 0%to 70% preferably 5%to 70% by
wei ght of at |east one (cyclo) %I i phatic ester of
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ritent OT said publication is hereby expressiy incorporated into the content of the description of

the present invention.

Preference is given to the ‘application of aqueous or solventborne binders in two-éomponent
systems, together with polyisocyanates based on hexamethylene diisocyanate, isophorone
diisocyanate, 4,4-diisocyanatodicyclohexylmethane, tetramethylene diisocyanate,
2-methylpentamethylene diisocyanate, 2,2,4- and 2,3,3-trimethylhexamethylene diisocyanate
(THDI), 1,4-diisocyanatocyclohexane, 3-isocyanatomethy1—1-methyl-l-isocyanatocyclohexane |
(IMCD), «,0,0!,a-tetramethyl-m- or —p-xylylene diisocyanate (TMXDI), 1,4- and 1,3-xylylene
diisocyanate (XDI), hexahydroxylylene diisocyanate (H6-XDI) and/or mixtures thereof and also,

if desired, hydrophilicized variants thereof for aqueous binders, as described for example in



2- met hyl pent anet hyl ene dii socyanate, 2,2,4- and
2,3,3-trinethyl hexanet hyl ene dii socyanate (THDI),
1, 4-di i socyanat ocycl ohexane,
3-isocyanat onet hyl -1 -net hyl -1 -i socyanat ocycl ohexane
(rMa), (err),a,(err)',a -tetranethyl-m or
-p-xylyl ene diisocyanate (TMXDI ), 1,4- and
1, 3-xyl yl ene diisocyanate (XDV), hexahydroxylyl ene
dii socyanate (H6-XDl) and/or m xtures thereof and
ab&g, i f desired, quroggélycized vari ants thereof
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expressly incorporated into the content of the
present description. Particular preference, however,
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S%O?#@P@ whichy ‘B"ge‘f?é{‘ BEtaR dieeropting forpyulstionsiof theapyantigrninelide customary
aolvents; | soc dsplathdtie, AlpHARCAHIRARNR org:lyél%%ﬁicglgcgz yaﬁj%ns, fully or partly

qg%han%h, et hanol , |sopr.opanol, butanol,

alPC8HE fﬁ?ﬁna&ﬁa@@b@ﬂﬁ’e acgliphatie pr cyelqaliphgtie; brdiocathonse talpphols such as
anehiahble ethioh Ay0propeil, Hulmd BerR AdohSCHH %%ﬁorg ol esters such as
eﬁgfrs guch 23 nmet hoxypropyl acetate or butyl g?yco?

S8t 4lete manbistetesnd hutdgcdite charessterssudnas methhypipropeltaoetate or butyl

rEBicbly heetafed kdiolds KRk ORCaRfone, CHGHR r@ﬁg tond ¢ llIe’l?[H}g:: 1¥ol:}?1%rll Hetone or

sol vents such as di net hyl f or mam de “and wat or

SXAPASTRS: SHioaely mplat tpheats tshek esofimihdfoemantids endswitere fitr sxample, and
atieuepmkeyed as a di spersing nediumfor the coating

fornmul ations of the invention they may have further

subst ances added to them Preference here is given to

IVHeed 166 Q8lventdirs SOV f : :
subsequent uti|i9§ﬁgﬁﬂ%%??ﬁ5§§ﬁ§%%§ éﬁg%ﬁ%ﬁ%%%@F@HMQPSOf&w
SIFR{IoR &hey 1198 haste fihier supstasicestaddedde thgw! Profereadedire is given to substances
RRicR bledlsd en e g JesinsS 0 -

di spersin g V%)aé di tlﬁ?;ee%séeg?eg ﬁetﬁl n‘%yhlmg eﬁllla\I}gndSe?%[ole’émon or enhance
Brei 95y i the rdegmalopertadomasertydon Exanplesyboing disperSitig Fesias of Bpersing
adpwesrecited binders and resins that are customary

in painting coatings technol ogy.

Preference is given to the oligomeric or polymeric organic compounds, such as the above-recited

binders and resins that are customary in painting coatings technology.

Additionally the combination resins used in multicomponerit systems, such as, for example, the
amine resins and melamine resins whiqh function as curing agents, polyisocyanates, and also the
adducts - known as blocked polyisocyanates — of aromatic or aliphatic polyisocyanates with
temporary blocking agents such as methyl ethyl ketoxime, caprolactam, malonates or triazole and
2,5-dimethylpyrazole, can be used proportionally in the dispersing medium. For procedures where



Addi tionally the conbination resins used in

mul ti conponent systens, such as, for exanple, the

am ne resins and nel am ne resins which function as

curing agents, polyisocyanates, and also the adducts

- known as bl ocked pol yi socyanates - of aromatic or

al i phatic polyisocyanates with tenporary bl ocking

agents such as net hyl ethyl ket oxi ne, caprol act am

mal onates or triazole and 2,5-di nethyl pyrazole, can

be used proportionally in the dispersing nmedium For

plEERia Ured es apibstanty! copptitesnt ¢fdhe Gendrsing medmubsiitalie additives include, in
C pfdulak, Ueiid:- Witk ' ' ui t abl

addi t o SR ﬁ?lt'lﬁ% gle i &Séﬁb?%a@?%% By @ Gyl hydrolyzed
wealwfin aeetates iob hudrepdhitisizet varjants wé ihearforpaeritivedd] Jas@t of Wrhpbund, for
h&@ﬁ@kyzed pol yvi nyl acetates or hydrophilicized

variants of the aforenentioned classes of conpound,

for exanple. The additives and solvents which are

itahle f reparing the .di.spersin di um can be
o e e o Sl Bt e Tt g con be lened
f withroseadnothersarbifrarili €THervogting i foruealionse the %06htivh tih 8 thixed with all

C. mary. curi agent.s for. producing coatings. As a
f%ﬁﬂﬁ%@?G%Eﬁﬁ??%%@ﬁ%“&ﬁ%g%%%RSng fornul ati ons of the
i nvention conprise special surface- nodified silicon
djoxides. These silicon dioxides are precipitated

i Pcfg@“,e“ B TR e “éﬁa‘iﬂ}gcggxl djops ek the jayegtiosy compripe spscial surface-
prediBedatlicdr ioxiMr TIBINilkos tokid@Sre WEGSB1ed WilA th@lﬁ ilicas, sili
beEn ngified .th pol ymers. TH% choi ce af éﬁT a.T%h&&sﬂwa
P ACEHBEPITRHCR PrPERiciilisas whesesiréss hastbren merdiedotith polymers.
tThe choioper duitttte SrfabdiBodifi@allich Bad £ EiBthBhii® e &E?’)e properties of the
co th@%; r.mul ations of the invention preferably

é@%ﬁgi ) east one silicon dioxide whose surface

has been nodified with at | east one thernoplastic

ﬁ%gstqner and/ or one pquorganosiloxane and/ or

CPating OBy shony e thiny essierreterably corhpriss atrlfastee silicon dioxide whose

Adick| BAt ibedh GhodkA with! 1a€ OBasfll Q%! drhdpldstc PSTIRRL il

use thennnplast?c elastoﬁerswﬁnaﬁhgﬁ?%%#?g %%E@gﬁsmmgﬂ one
RRlyprgmosiloxpnsAndion modified pelyerpomsiloxans. Berethp mefaee medification of the

eioa HioBad ittil ' id hg isgention
conprise at I_ggsgit%ﬁ{)lggg ° fgﬁ [ oaﬁﬁddlglb&)?gl%%s &Ch%‘% gpnglu(% e and/or
elecnthoars disgasionsed with at | east one pol ysil oxane

and/ or nodified polysiloxane, particular preference

being given to surface-nodified silicon dioxides as

deener prefeed embofimentthe oorting f@molegons of te ipwhiiei tompanes least one

?iﬁgdncﬁ'io:ﬁﬁéqifﬁcoiseeﬂrtg&l h)issli)clm? £30%2a &iin gtelga%{ (i)n% %glyisi{c])xane and/or modified

polysiloxane, particular preference being given to surface-modified silicon dioxides as described

in' DE 102004 012 090 or to polysiloxanes and/or modified polysiloxanes as described in
DE 36 27 782. The content of said patent applications/patents is hereby expressly adopted into
the content of the present description.

In a further preferred embodiment the coating formulations of the jnvention comprise at least one
surface-modified silicon dioxide whose surface has been modified with a thermoplastic
elastomer, thermoplastic elastomers used being dimethylpolysiloxane elastomers having terminal

€poxy groups, in particular having a molecular weight of more than 100 000.



DE 36 27 782. The content of said patent
applications/patents is hereby expressly adopted into
the content of the present description. In a further
preferred enbodi nent the coating formul ati ons of the

I nvention conprise at |east one surface-nodified
silicon di oxi de whose surface has been nodified with a
t hernopl astic . el astoner, therfoplastic el astoners
used bei ng di nmet hyl pol ysi | oxane el ast oners havi ng
term nal epoxy groups, in particular having a

nmol ecul ar wei ght of nore than 100 000. 9 |In another

P hRStheR BreRARPSHETRM caal 4 at.ions of the
inyentLo%ECOnpg?se é?{ gggt“d%ggﬂéﬁ${%ﬁﬁ$Qﬂ@gipggnmfﬁggkmﬂone
s (fHicar dioxide whese surfasel hasi beeh mpdifiedawith s dsibt o ¢hermoplastic elastomer, the
IM§hﬂaﬁ il t her nopl asti c el ast oner

used be#ﬁga%%g%gﬁggpgﬁ%gghgﬁkb%ixing (A a

rheol ogically stable pol yam de resin which has a

ng%@ﬁ point or glass transition tenperature of from

2 to 275C, (B) a silicone base which conprises: (B)

&,,2-0 ﬁdﬁﬁs bﬁlefiasitsaﬂgﬁttabie ﬂ?lmwtlemw?is% %@E@{j&:ﬁiﬁ@ BRI glass transition
i ch has i a eas and has on
aver age at%r§3%§m5&§9%33§ﬁné?%ﬁbs inits nolecule, and

(B") from5 to 200 parts by mass of a reinforcing
fillerg,, the.mas ratia}between the silicone base and

the pdPYart TEOPEEsVHEh RGPHFEat er t han 35: 65 to 85: 15;

(O) f @B eab pd@Obypadsk Sf B oBEildxhg | Qi

a conpatihiljzer yglhﬂi chis @g@e%eﬂﬁ%yrrg%e.}’ | Cg?’?%ﬁ?%&flw of at
to 5 part eaﬁ{/for?ﬁg as o avgrags gHenst oalkesylgraypein itphiotebule asd a

ol ecy@"ar fronet 36 20K Wy SRS @inéjre%ﬁl'ﬂ{:lﬁg [ﬁﬁg‘?theln?a@§}aﬁ5\ﬁgtween the
groups in ifts |l ecyle that are selecte

i ndependerﬂqc?/"efr{ﬂg?ﬁﬁ“ifhﬁ?PIWé%qeﬂ?bW@m’&1@@@5:@5{@@@%;

epoxy, anhydride, silanol, carboxyl, oxazoline and

alkoxr haﬁin%ﬁl to 20 carbon atonms, (ii) fromO0.1 to

10 pakPs By fasl d0Qparts by, mess jof i pelyaridsarssipol sasirlatibibiwee which is
whi ch contladddSidnd 1ts nol ecul e at | east one group

whi ch is_ sel ected from epoxy, anhydride, silanol,

car boxy! @ affPR-1 toxapass ibhiandanef anl adbssionimanaie wWhithohas a molecular

weight below 800 and contains at least two groups in its molecule that are

selected independently from ethylenically unsaturated groups, epoxy,
anhydride, silanol, carboxyl, oxazoline and alkoxy having 1 to 20 carbon atoms,

(i) from 0.1 to 10 parts by mass of a functional diorganopolysiloxane which
contains in its molecule at least one group which is selected from €pOXY,
anhydride, silanol, carboxyl, amine, oxazoline and alkoxy having 1 to

20 carbon atoms, and

(i) from 0.1 to 10 parts by mass of a copolymer which includes at least one
diorganopolysiloxane block and at least one block which is selected from

polyamide, polyether, polyurethane, polyurea, polycarbonate and pblyacrylate;



20 carbon atons, and (iii) fromO0.1 to 10 parts by
mass of a copol yner which includes at |east one

di or ganopol ysi | oxane bl ock and at | east one bl ock
which is selected from pol yam de, polyether,

pol yur et hane, pol yurea, polycarbonate and

pol yacryl ate; 10 (D) an organohydrido-silicon
conpound whi ch contains on avéPage at |east two
silicon-bonded hydrogen groups in its nolecule; and
(E) a drosilylation catal yst, conmponents (D) and (E)
bei ng ‘11!1?5 es 8htordapehydridarsiligen ceround ivdwdh containg| anasvermge tahdeast two
di or ganopokixédnlvamﬂyct(%eh ot WGk Eutdd NE

di or ganopol ysi | oxane” irsdynam cal Iy vul cani zed.
The invention farther provides a thernoplastic

el ast r L1341 SR ed by the above process.

Wth 3gfy gg*%?gﬁﬁgﬁcggg%erence the coating
formul ati ons of the invention conprise at |east one

surface-modi fi L cqon. di oxi de. whose surface has )
been %18%%% @?taﬁd ad:“f ?1’8]?%&[5?3 t Pch 8TMYPHE rsugﬁﬁﬁ“c fP rylganize the
been plcegraoetysingate(B);abdwherdescri bed process,

conmponents (A) to (E) being defined as follows:

Component (A): Conponent (A) is a thernoplastic

p@Dy di dieganemxilyyiloxhine®9 iy dyBaniisally Whiltalzedr € known under

the general term"nylon", are |ong-chain synthetic

pol ynmers which contain am de bonds (i.e. -C(O-NH)
altgrigventicn fistienprpabesaicrtidstic elds@iet WHicPH pREFESbyIhe B process.
present invention the polyamde resin has a nglting

point (mp.) or, if the polyam de is anorphous, a

gWath Svetyrpaisilir pddferenck miﬁg orBladiehs 0P AR Mprise at least one
275C. I n experinments on

t enper at u i.e. ., 250 an ) i

t wﬁ%’b‘{;ﬁ é{‘WIWdZ&Wﬂ@Pv“(fﬁ%élﬁh%n aeified with & thomoplastic polymer
Vi Cleiis Beéeh §)ep@EASHENERG - d b @M DRh L ATEASS n A AND (E) bei
”g@atively hi gh nmelting poirﬂ%?g(e.g., n?lox Zlé§)??ﬁ§ddhmdas
r'&st% i ng physical properties were poor, with the

br eaki ng el ongati on of such products |ying bel ow the
ig?bre uired according to the present invention.

AR €y, for the purposes of the present

| Congidhdn® (A) i REhdAabyAN Haysﬁﬁéét f&:éi%l.srhe&r xgﬁlf?sf ALK ol L2 Wider the

condﬁcting a dry inert gas at elevated tenperatures
FeRgral e Anyleni.qgare dpngr@g:pnsynﬂletxc polymers which contain amide bonds (i.e.

-C(O)-NH-) along the main polymer chain, For the purposes of the present invention the

polyamide resin has a melting point (m.p.) or, if the polyamide is amotphous, a glass transition
temperature (Tg) between room temperature (i.e., 25°C) and 275°C. In experiments on the
preparation of TPSiV (thermoplastic silicone vulcanizate) elastomers from polyamides having
relatively high melting points (e.g., nylon 4/6) the resulting physical properties were poor, with
the breaking elongation of such products lying below the 25% required according to the present
invention. Additionally, for the purposes of the present invention, the polyamide resin is
preferably dried by conducting a dry inert gas at elevated temperétures over resin beads or resin
powder. The degree of drying which can be unified with acceptable properties and processing
depends on the specific polyamide, and its respective value is recommended by the manufacturer
or can be determined by means of a few simple tests. Generally speaking it is preferred for the

polyamide resin to have a moisture content of not more than about 0.1 percent by mass. Finally

-



e,

R

powder. The degree of drying which can be unified wth
acceptabl e properties and processing depends on the
speci fic polyam de, and its respective value is
recommended by the manufacturer or can be determn ned
by means of a few sinple tests. Generally speaking it
is preferred for the polyamde resin to have a

noi sture content of not nore tHan about 0.1 percent by
mass. Finally 11 the pol yam de must al so be

%ﬁ ically stable, as described bel ow, under the
m E‘ﬁ H}“F'i afsp &e theplpgipply sieble @s deseriheq below, undies the mixing conditions

p %Rﬂraﬂstﬂeé!’,@sa%f fmt tH@prI}?aﬁtMn &t tﬁéﬁ‘pﬁﬁr aStIIlﬂ!ils T@g @%ﬂlﬁtﬂr }s%valth%ated on the

eval uated on'th resin as It
p F‘?§B‘é’§ §|1W§ aﬁ‘éﬁ‘b‘é Processing temperath@r é ﬂxe& 1aa diameglethe melt RiBcosity (torque

o 0 N0, M. X| N nor e
QU EREAD el S0 RGeS ol Prepming e
t H@Temﬂmg JPBiId (g, TGl &/B Y0enigutes ih aaontdifertodxe)) tHil lsuﬁt@ﬁ, the fact

g this points 1o the fact
¢ ePng BB 0o R etk B oot Gty APt e Sospamte o
i dn@mylounl s&u:pi@whbsm glleljang pdintiis mmhz&mxai foﬂiﬂpﬁﬂuﬁ)ﬂélﬁfs minutes in

1 s m xed f

a%pr oX %’m h hla'“kgt Etoﬁg Cmﬂ%é}bs‘?EYFGéPrqﬂe during
n nmmmmnwggsn hicﬂawe%r abdut 2009, tSﬁchQQ@ymﬁlmﬁreﬁﬁ) &&oV £ Shitable candidate
8’ e dg]?1 ] m xi ng showi ng an | ncrease by about

20055 PEIPRPR“SY yani de resin is not a suitable

cand| date for the present process. In contrast to the

ove.r trlc ions the resin ( be an
%ﬁ? & theca 8?‘3’/&?%‘?“?“?1 éﬁeofesma(?% r%o‘tf’saws%?fp’@plasﬁc crystalline or
hmmpimhsg ¥elid hoRQ@POlyMBE topdlymleL 5N IHREr ikl HdlediR} @/eﬁﬁr@[r}hich has

whi,ch . has ating amde units 1n the po
cﬁg‘%ﬁn Ei“l‘}d‘f‘i‘?étsl?d}éeémggn 8% ymer and terpol yner systens

nmore than 50 nol percent of the repeating units are

]glts cont ai ni ng am de. Exanples of suitable
p ﬂgpﬁ&& £opg y@eb@dﬁrgcgwysteg@ @quatbamiﬂ myy pereent of the repeating units

P MER it iine Gh A1) K:RMHRE og Qr:mtitggbéd&gﬂﬁe% la?ec;foﬂ’g}é:{aﬁw $ath ) 2 nylon 6,

a%) gﬁ)o' auryl | act am
VREPTs 7s Q@lﬁcaa@laﬁ@m yiew 8), |pd1iYh@1mléac(any(nwhn 4)5} and the

cixRo i deig ﬁa‘ Bliymads baxiy | dsC
yl an 6/6 &)ﬂpy xarrg{é%y&liseng1 Iam ?’ﬁyﬁo)ﬁ é#'é ides of
ng‘faaﬂ cHariay aﬁé}%{i&j@ylt(lh§/|6,opplﬂ161@)eﬂ1yleneazelalmde (nylon 6/9),

yoaM RO BIIAaLAG
QQlyhhexgﬂﬂrrglthkhaf/%beneddc;edeca?ﬁo%s C agﬁgﬁ %ﬂ?ﬂ%g@s Qp}')thalaméd ﬁglon 6D,
Iﬂob%exaﬁ‘f*@ﬂﬁ‘lefi@d%@!w[ﬁéﬂdt (nylon rooh2h tend thepliey amvindiéxs and partly aromatic
0 lLact am a

%gx anet h enead| pam d@ &Phlé: Soé %%9[@?&&19 ﬂ%exameg’d]eneadlpm‘ie
t@¥i3r0 5%k dea tanofyamivlel (8. Byl6H 6,68)4); blodc kopolymelsyswelt 8s polyether-
o5 RASs; BRIl héreof, Preferred polyamide resins are nylon 6, nylon 12, nylon 6/12
and nylon 6/6.

Silicone base (B):

The silicone base (B) is a uniform mixture of diorganopolysiloxane rubber (B') and a reinforcing
filler (B").



pol yam des; or m xtures thereof. Preferred pol yam de

resins are nylon 6, nylon 12, nylon 6/12 and nyl on

6/6. Silicone base (B): The silicone base (B) is a

uni form m xture of diorganopol ysil oxane rubber (B) and
areinforcing filler (B") 12 D organopol ysil oxane

(B) is a high-consistency (rubber) polyner or

copol yner containing inits mdl ecule at |east two

al kenyl groups having 2 to 20 carbon atons. Exanpl es

of .t he al kenyl group _are, in particular, vinyl,
atigrganopplystpiane ?ﬁ'ﬂéﬁ@ higlrronsigtenayr{pbbethedtese engppoly@brecontaining in its
P@lldehie Bt 164st J,'ﬁg:f i Lt orhs Gribical

and may be at?_lhtgl tlwcgdyg%ggdsg? t ettor%g?%%ﬁt%oﬁg%g © gttt‘he aikenyl group
n@¥5t 8 PARtiAdas vipdeillyl bitenyb pentdnsl, hexbwst andedecins. Theoposition of the alkenyl
bainky it o ' err r .the al kenyl .grou .
to becrﬁgl?/tly r%i/ %?““h%x"?ﬁﬁ Zgr?dgtttged E%ﬁ porf seem()leﬁ\'ﬁ? ﬁf‘aé'%’ at ‘honterming]
f Pefefionoaf thé moteaute Chalt0dr i both pogitiak.cit Blprafertdddon e AkedyD group to be

1,; [ ss..Ln the dior opaql ysi | oxane

- R SO oY Bl iR SRR B i g fiem 001 to 1,
apererphlgtnaspinghd diegmopalysilaaponsi. (B') are sel ected

i ndependently from hydrocarbon and hal ogenat ed

hydr ocar bon groups which contain no aliphatic

uiﬁ@gthnre(té.,a;mn—aﬂiﬂﬂ;ﬂj Srgdniy gréups 'Ilﬁzicgﬁi %hmﬂk?mlﬁlly coRfponent (B') are selected
ione ese. groyps, i nc e e foll ow ng:
R e e S Blogsciad biestber@ouns el st o aiphti
matsétydatiore Pittibular RxARds thad iy be mBRIdBha of e B8N include tl?e following:
C Iloal Kyl ggr i\l#) sa%)ch as cycl ohexyl and cycl oheptyl;

Ty Egpelpert L4 Tnsaehon gioms ey et s, DroBANA pecty and hexyl;
payelolsd ghoaby/suci@ichyKlfhatyt and bR IOl g%ﬁﬂégﬁntg 15Qarbéh atoms,

car.bon,at ,, sych as benzyl and ene
HAFH & wa?g&&fai *Ha PAYLIErgs beyinga 9GA carbemtioms seh aabenzyl and
Fphdnethyt; fahd hAIGHIOP O haRE 1 t£5d QERABIMY! sucH Ls y}é,g-:hief@tgreoaropyl and

under st.ood, of course, that these groups are se
s%goﬁmi“itq‘é" t he di organopol ysi | oxane rubber (B)

possesses a glass transition tenperature (or nelting

qoxiglﬁ'ltt{e V\(/?i ch is below room tenperature and hence such
t'h HRIGSAEAL coussepthaidhesnarpins arevbletisd sugdtibauin dorgmopolysiloxane

b (Bhiésedes | : : rably at .9
%I per cedrﬁ of t e§ %%%ﬁs@%%f%gg&o@%g% @Enéir g’ﬁ%@ is'Below room
dppngeattEg anddence such s the prbberripaastomteri¢. Bathyl Tveunts for preferably at least

[30] M6k Prdid bl 102 . j Qo
hono pol(pglrre;n@%r a %o 5%%%%%@%5@%%{5%% organic groups altached to
stilcon in component (B).

The polydiorganosiloxane (B') may therefore be a homopolymer or a copolymer which contains
such organic groups. Examples are rubbers which include, inter alia: dimethylsiloxy units and
phenylmethylsiloxy units; dimethylsiloxy units and diphenylsiloxy units; and dimethylsiloxy
units, diphenylsiloxy units and phenylmethylsiloxy units. The molecular structure is also not
critical; examples of this molecular structure include straight-chain and partially branched

straight-chain structures, preference being given to linear structures.

Specific examples of the organopolysiloxane (B} include:



such organic groups. Exanples are rubbers which
include, inter alia: dinethylsiloxy units and
phenyl met hyl si |l oxy units; dinmethylsiloxy units and

di phenyl sil oxy units; and di methylsiloxy units,

di phenyl sil oxy units and phenyl nmet hyl siloxy units. The
nol ecul ar structure is also not <critical; exanples of
this nolecul ar structure includde straight-chain and
partially branched straight-chain structures,
prefergﬂce beln glven to |inear structures. SpeC|f|c

Oxgre-mpfl xg%@a%ﬂnysucpm (Bifh i grohalfsiloxy3 end  blocks;
dﬁﬁﬁﬂﬁlﬂl&da{l@ﬂﬁ &@ﬁyﬁk}ﬂ»ﬂ:ﬁ%‘ %BBGI)%ekSOW %uﬁ%}ﬂ{e){&?fsﬁoxy enla blocks;

trlneth¥IS|Io§%ﬂend
dﬂ\‘?ﬁhﬂﬂ axanemethdvindsileyane e xespylymits oxwitle dopehysiterss whd h blocks;

?Em%ﬁﬁﬁggﬁﬁ@hﬁgﬁﬁl v.nyh@ﬁ%§¥%%%m%éﬂﬁﬁ§ﬁﬁ%¥mﬂAWﬂwmﬂﬂbe

tﬁll P@?l Mﬁwipoblﬁlﬂ)xmie&mm dunethylwnylsﬂoxy end blocks; dimethylsiloxane-

ERAIAIA G 0 Y STE  Mel nor
dpclwsilbomahgsotvits i dnnethyimylsuom efid rm:tcksy | ﬂdeﬂﬁmﬂhamﬂldﬂiﬁﬁn@-ﬂlﬂ-xethylsﬂoxane-

b th | oxa ane
Jggtg Vin Iggaggvl\}et M\H& 4}1?1% i)gi;)}/ gﬁ&) 05 %lmﬂar copolymers, at
nbash)dnp hiemyihal grodpy $E1hg)>¢ﬁ:ﬁﬁﬁylhydid5tysﬂlbﬂﬁt’mé| Wleftthd IsbPms for low-

e%?xﬁ%&t@ﬁc ﬁgsﬂpg%%%ﬁ@ﬂgnyl %VLPE sﬁﬂaﬂe- ime lylallolxgri(e?nrl]e%iylwnylmloxane

déopratingtt uhdglipSdnk etk aBim&hyakfane AtthyRAd¥islid¥ane copolymers, the molar

copo Is | east one_ term nal group being
dPﬁE?%@ﬁﬁVﬂP@ﬁ@%m?w&§ being, i navtigelar FRREPXENAllefse.-f or | ow
tenperature applications include

hyl ph | si |l oxane-di nmet hyl si | oxane- et hyl vi nyl si | ox
OB%!S g@i//ﬁ@f glsca fdcomposed of ‘combinations of two or more organopolysiloxanes.

chiipen gfaaydrzﬁ)iﬂda wmmuhamﬁ@xﬁ%w&ﬁemf& hiP %30 Ginated at

copol IS, ar anount ‘of di net oxane
a’t ?%ngﬁsn@"le‘f“l‘% Yy it goun. or apgsrerelvivet @y |this igd/gvhich also contains at
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plasticity nunber used here is defined as the

thickness, in mllimeters tinmes one hundred, for a

&ithe pleitivityadf this component is below approximately 30, as in the case of the low-viscosity

liquid siloxanes used by Arkles (US 4,714,739), the TPSiVs prepared by dynamic vulcanization

in accordance with the present process display a poor uniformity, so that at high silicone contents

(e.g, 50 to 70 percent by mass) regions comprising essentially only silicone and regions
comprising essentially only thermoplastic resin occur and the mixtures are weak and crumbly.
The rubbers of the present invention are considerably more viscous than the silicone fluids used

in the prior art. By way of example the silicones considered by Arkles (see above) have an upper
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liquid hydroxy- or alkoxy-terminated polydiorganosiloxanes, hexaorganodisiloxanes,
cyclodimethylsilazanes and hexaorganodisilazanes of low molecular weight. The treatment
compound is preferably an oligomeric hydroxy-terminated diorganopolysiloxane having an
average degree of polymerization (DP) of from 2 to about 100, more preferably from about 2 to -
about 10, which is used at approximately 5 to 50 patts by mass for each 100 parts by mass of the
silica filler. If component (B’) is the preferred vinyl-functional or hexenyl-finctional



400 n2/ g and greatest preference to a surface area of
from200 to 380 n2/g. The filler of pyrogenic silica
is preferably treated to give it a hydrophobic
surface, such as is normally perforned in silicone
rubber technology. This can be achi eved by reacting
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For, t 0s f the present invention
91?&? %rgfé{%‘;lg 1t0 8%&%& {’ cgﬁqurgld oxazoline. The latter group has the structure
of the formula (i) |

0

in which the carbon atoms of the ring may contain one or more substituents which are selected
from hydrocarbon groups having 1 to 4 carbon atoms. The adhesion promoter may have an
organic or siloxane-based skeleton structure providing it contains at least two of the above

groups, which are arranged at the end positions, along the main chain, or both. In the case of



used in preparing the thernoplastic elastoner. In one

enbodi nent the conpatibilizer (i) is an adhesion

pronoter having a nol ecul ar wei ght bel ow 800 and
containing in its nolecule at |east two groups which

are sel ected independently fromethylenically

unsaturated groups (e.g., vinyl, allyl, butenyl,

pentenyl, hexenyl, acrylate and nethacrylate) epoxy,
anhydride, silanol, hydroxyl, alkoxy having 1 to 20,
preferably | to 10, nore preferably 1 to 4 carbon
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organic groups (i.e., non-silanol groups) are attached
via Si-C bonds to the silicon atons (e.g., through a
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S dhesi on ronDt ers_include the foll ow ng:
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1, 2-epoxy-7-octene, 1, 2-epoxy-9-decene,
\],’-,"hé r@%%a 5- hexene, allylsuccinic anhydride,
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the organic groups are independently selected from hydrocarbon groups or halogenated
hydrocarbon groups containing no aliphatic unsaturation, as described above for component (B'),
including preferred embodiments thereof, This polymer or copolymer, however, must include at
least one functional group which is selected as described above from epoxy, anhydride, silanol,

alkoxy having 1 to 20, preferably 1 to 10, more preferably 1 to 4 carbon atoms, amine, carboxyl

and oxazoline.

Examples of a suitable component (i) include the following: epoxy-functionat

polydimethylsiloxanes such as mono(2,3—epoxypropy1)-ether-terminated polydimethylsiloxane,



CH2=CH- ( CH2) 8- CO- NH ( CH2) 6- NH- CO- (CH2) 8- CH=CH2. The
concentration of these adhesion pronoters can be from
0.1 to 5 parts and preferably fromO0.2 to 3 parts by
mass for each 100 parts by mass of the polyam de (A).
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In a further embodiment the compatibilizer (iii) is a block copolymer or graft copolymer which
comprises at least one diorganopolysiloxane block and at least one block selected from
polyamide, polyether, polyurethane, polyurea, polycarbonate and polyacrylate. The copolymer
(iii) may, for example, have an AB, (AB),, ABA, BAB, A-g-B or B-g-A structure, where n is an
integer having a value of more than 1, A is a diorganopolysiloxane block and B represents one of
the abovementioned organic blocks. The diorganopolysiloxane block is a polymer or copolymer
in which all of the organic groups independently are selected from hydrocarbon or halogenated

hydrocarbon groups containing no aliphatic unsaturation, these groups having already been



preferably fromO0.5 to 5 parts by mass for each 100
parts by nass of the polyamde (A). In the case of the
conpatibilizers (i) and (ii) it is sometinmes preferred
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Organohydrido-silicon compound (D):

The organohydrido-silicon compound (D) is a crosslinker (vulcanizing agent) for the
diorganopolysiloxane (B') of the present composition and is an organopolysiloxane which
contains at least 2 silicon-bonded hydrogen atoms in each molecule but contains at least about
0.1 percent by mass of hydrogen, preferably from 0.2 to 2 percent and most preferably from 0.5
to 1.7 percent of silicon-bonded hydrogen. It is of course self-evident to the skilled worker that



Exanpl es of a copolyner (iii) include the foll ow ng:
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Ol & hedbinfRibR With ARG BRI Boxehd (B [ ther words it 1f(act1ve during the

or ganogh drldo silicon conmpound (D) i's a crosslin
Wﬁ? uzation gl gompeast (B%-or the  di or ganopol ysi | oxane (B')
of the present conposition and is an

organ pol ysi | oxane which contains at |east 2

-6 mavke meptionsd ehcomperest (D) inslidpithefillewinge but
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hydr ogen, preferably fromO ercen
phesing Bk isiosyem Hocks; dilrmewqualememeﬂvﬂly@dbmbmm lvopredbeakrs having
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wor ker
ome@éﬁlﬁwmmiyglﬂoxwgs diegng ﬂmdmhmdxeﬂﬂpxyy edd nbloekst hdimethylsiloxane-
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owe@vléydagaélm@xgw@at eyclie haﬁm#xylmiﬁhmepmshyﬂhydmmwﬂee copolymers,
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Particularly preferred organohydrido-silicon compounds are polymers or copolymers which

include RHSIiO units with the ends R3SiOyp or HR38i0)s, R being selected independently from

alkyl groups having 1 to 20 carbon atoms, phenyl and trifluoropropyl, preferably methyl. It is also
preferred for the viscosity of component (D) to be approximately 0.5 to 1000 mPa*s at 25°C,
preferably from 2 to 500 mPa*s. Additionally this component contains preferably from 0.5 to

1.7 percent by mass of silicon-bonded hydrogen, It is especially preferred for component (D) to

be selected from a polymer which is composed essentially of methylhydridosiloxane units or



hydr ocar bon groups descri bed above in connection with

t he di organopol ysil oxane (B'), including preferred

enbodi nents thereof. The nol ecul ar structure of

conmponent (D) is likewise not critical; as exanples
mention may be nmade of straight-chain, partially

branched strai ght-chain, cyclic and net structures,
preference being given to |in&ar polynmers or

copol ynmer; this conponent ought to be conpatible with

t he di organopol ysil oxane (B') (in other words, it is

dltam ve  depolyngr t which visl camposed | essentifillyc cofp divestitylsfl@tang . units and

A Rl Tl o TR 421 040 Fcabioget e, and
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nethyl.hydri dapol ysi | oxane having trimethylsi]o end
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MREM RyebRMAE A Ae)sTlalk R RARSmpdnét (BY is greater than 1, prefcrably below about 50,
d|nEth¥IS|onane-nethylhydr|d05|loxane copol ymer's;
©]

trare prrfessblyifioat 3o Bh gush roest prefeaghly iftomddo 26 | i cone resi ns

conposed of the units (CH3)2HSI O1/2, (CH3)3Si Ol/2 and

SiA/2; and silicone resins conposed of the units
ogtgyst (B5H3) 3Si O1/ 2,  CH3SI 08/ 2, PhSi 82 and

Sin6/ GH- MR 48R0 nfakriRe ke E%H % A9 aHP%;BYIhm%”& REE D avaitable
groups. respectively. Particularly preferre
SPymesialNir i do- sili con conpounds are pol ymers or

whi i aslude j i i :

AEAAPTORN S, 05 0 QL IR A of 0

Hicagenopslyrijaxangr B i theppiseng campositio® Rxamplemofathie hpdrosiiletinp catalyst
(| e 101 98 .

308 it MRADRLE Bebe BECLIL R DR b 3 i v

Rlspauwx i saenowed) 00, Bicno pliGOM wEwbdedatn 25:Gpn, ghicedpdatiatel acid, alcohol

f 2axs . Add) L] I this co nen .
g@ﬂ?@%ngpgégﬁgggﬁfyw%@bﬁ#&@%”?g5yf&&m%g?tgﬁﬁmgykwggg siloxane
ofmpi¢xes, clatinbmrieadiifviode egmplexest plhtnuedgihoghmb | gmplesdemietle like;
- €0 . e.selected fr a.po r which
?gﬁg%hpogedgégég%P%a F@m% s%%@ﬁ@Fﬂy&%ﬁ%&?ﬂw%&ﬁﬁgmwwW?gmdﬂw
Gke; 20d phltadivmacatadystl spokeps piiladibmi & @twpostiddias shiofidahddythe like.
f di net hyl.sil pxane -uni.ts .and,. t hyl hydrj.dosi | oxan i
ot B o6 BRIy BRRyPiR Bt S higppltle SAE plaimar
dichlbxiden plathnade thtrghtbride enplatdnd complex catalyst which is prepared by reacting
chioroplatinic ~ acid with divinyltetramethyldisiloxane, which has been diluted by

polydimethylsiloxane containing dimethylvinylsiloxy end blocks, prepared according to
US3,419,593 to Willing; and a neutralized complex of platinum dichloride and
divinyltetramethyldisiloxane, prepared according to US 5,175,325 to Browﬁ et al. The most
preferred catalyst (E) is a neutralized complex of platinum dichloride and
divinyltetramethyldisiloxane. '



to have a viscosity of from2 to 500 nPa*s at 25C It

Wi Il be understood that a particularly preferred

system of this kind has term nal groups which are

sel ected fromtrinethyl siloxy groups and

di met hyl hydri dosi | oxy groups. Conponent (D) may. also

be a conbination of two or no of the above systens.

The organohydrido-silicon cofpound (D) is used in an
amount such that the nolar ratio between the SiHIit

cqnt ai ns and Si -al kenyl in conponent (B') is

chtar (LS wA0eS 1y e Bt oraporin MAIRSE o peficien to promote
phefacaloy c&ﬁ]ISbﬁbxﬁs () 238 (9)hd"WB$ viéAlz6 E@%&ﬁg&fnﬁﬁﬁﬂsﬂoﬁaﬁ? with the
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o EPH o BB T ) 00 i (e, i R3] PSR A metal atoms are
viuesertielativetothe iotal whight ofithe eayanoesition ¢fdhd thermmplastiBlastomerhe
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catal yst that may be nentioned include the foll ow ng:
gh aréferceth epzbodiments ©f shecihressst ipventiom a rhirdle@d lphenop (Bt ik Anetaded in the
; (] | ati num supported on. car.bon
chl'o r%%{igfthgnrbp gHgi c(l’%gr;po a&rl%% ﬁ‘g?rgméco(f%g%p%eﬁgcog{gmmg i ¥holocule at least
cink grogphavitigrthestractird, pl ati nunt ol ef i n conpl exes,
pl ati nuni al kenyl sil oxane conpl exes,
pl ati numfet a- di ket one conpl exes, pl ati num phosphi ne
conpl exes;_an he |like; rhodium catalysts such as
i urpct I de, rhoBumchloride/di-n-butyl sul fide
X the 1ikey“and palladium catal ysts such as
pal | adi OR gar bon, palladiumchloride and the |ike.
Conmponent (E) is preferably a platinum based cat al yst
such as chloroplatinic acid; platinum dichloride;
g}; thib iabven: drmhfa@.dhh:ﬁdﬁd eyd grbu@h@h@bh@tﬁ:ﬂlﬁ@zifl@érﬁﬁomakyig b hydrocarbon
ich i.s prepar reactin chl orgpl ati ni ¢ acij
W Bt RO B erin PR Lot ooy prsety ion a roup ofthe
dbrtrtutas(il) &yt be pdcyei e ytiS pdnDmasEer €A IaN|5@-organophenol. Preferably
%_lgrret hytl ¥ n-ylP il oxg end %q%gcrs prepared according to
TROFTY [ BY S PGSR A2 10 HAIEI OTPIReRLAAPEIOPFAte Valence
Blictht thad tHecOlinfdUn® i ddconkiBeratidh Khd Wihdi8dulaR Wl AMVAN S e @ BB out 1500.
ﬁ&g ar daé]?c?ordl ng to US 5,175,325 to Brown et al. The
Pfeg‘if Yo fE §Ueha@igeny sire prspent dn componenta(F)., b ewpprsihaving a
efoldellat weigne 6H wevon 20be Tﬂiﬁ%onovaéleft (or polyvalent) organic component may

di Yi nyl t et ramet hyl di si | oxane.
include heteroatoms such’as oxygen, nitrogen, phosphorus and sulfur, Examples that may be

mentioned of the R' groups in the above formula include t-butyl, n-pentyl, butenyl, hexenyl,
cyclopentyl, cyclohexyl and phenyl. Both R and R' are preferably t-butyl.

The nonrestricting specific examples of component (F) include various hindered phenols which

are marketed by Ciba Specialty Chemicals Corporation under the commercial designation
IrganoxTM:

IrganoxTM 1076 = octadecyl 3,5-di-tert-butyl-4-hydroxyhydrocinnamate,

IrganoxTM 1035 = thiodiethylene-bis(3,5-di-tert-butyl-4-hydroxyhydrocinnamate),
IrganoxT™M MD1024 = 1,2-bis(3,5 -di-tert—butyl-4~hydroxyhydrocinnamoyl)hydrazine,
IrganoxTM 1330 = 1,3, 5-trimethyl-2,4,6-tris(3,5-di-tert-butyl-4-hydroxybenzyl)benzene,



Conmponent (E) is added to the present conposition in a
catal ytic anount sufficient to pronbote the reaction
of conponents (B') and (D) and so to vul cani ze the

di or ganopol ysi |l oxane with the fornulation of an

el astonmer. The catalyst is preferably added such that
approximately 0.1 to 500 ppm,nore preferably 0.25 to
100 ppm (parts per mllion par%zs) of the netal atons
are present relatlve to the total weight of the

o PR P T e P e rer PRy phosphosts),

hiandler ed phenol (F) is |ncluded in the fornulation.
T is Qﬁ&konal conponent IS an organic conponent
Khving i Allft s nBl eculsd5-is-(B.aditert-bigpyld- angpl)- iy S-triazine-
thqﬁ%ﬂ{mB}H@l@ﬁéOﬂ(ll) R' In the above formula Ris
an al kyl group having one to four carbon atonms and R

is a hydrocarbon group having four to elght carbon
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group of
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vé'ﬂlﬁh@@-hym@hnmﬂvm))meﬁene}onpound under consi deration
has a nol ecul ar wei ght (MN of bel ow about 1500. Mbst
preferably four such groups are present in conponent

(I)s preferied to usegioundl] toebspartgbypmassof te hh&efred/}ﬂib@h IF) ®r ehAl10Wparts by

{
oA B0V e e B B i 01 075,
rinene prpdengblypfios PHGS tosD. 529 ghars, Wby frkaiss of FER)PROP615 1 G0padts BYBasPEF (A) plus
mﬁgtloned of the R groups in the above formula

| ude t-butyl, n-pentyl, butenyl, hexenyl,
cyclopentyl cyclohexyl and phenyl. Both R and R are

DASHERN) % b S oo Sl S0 SPEELL S @) can e
phelwist $n ‘iﬁ'&l aDhlpoﬂidﬁs R te Qir @ eht BiyvehdAA THIP BticRhLt é()mponent is preferably
gﬁgg;cals Cor, i-Qn der the conmperci al desi " dn

RaEuts )?J;].ﬁnow 8§% ?%I tq 85 gercent, e}o%@efﬂably from 0.5 to 2 percent, by mass
Bza&dabn-theabfa} dutpyditich. e follxyny 819 66 RRAIALE:S n ﬁr@@r%ﬁé‘ J}Mmples of
t]t% 85?%‘?%%}‘#’5‘?5% Teiplopeinestiliers forpalvagtide fesins, Fyl oo elpssfihesgind carbon
rfibomes @t fillers such as quartz, barium sulfate, calcium carbonate and diatomaceous earth;
pigments such as iron oxide and titanium oxide; electrically conducting fillers such as carbon
black and finely divided metals; heat-resistant stabilizers such as cerium oxide hydrates;
antioxidants; flame retardants such as halogenated hydrocarbons, aluminum trihydroxide,
magnesium hydroxide and organophosphorus compounds; and other flame retardant (FR)
materials. One preferred FR additive is calcium silicate in solid form, preferably a wollastonite
having an average particle size of from 2 to 30 pm. The optional component (G) may further be a
plasticizer for the silicone rubber component ~ a polydimethylsiloxane oil by way of example —
and/or a plasticizer for the polyamide component, Examples of the latter include phthalate esters
such as dicyclohexyl phthalate, dimethyl phthalate, dioctyl. phthalate, butyl benzyl phthalate and
benzyl phthalate; trimellitate esters such as C1-C9 alkyl trimellitate; sulfonamides such as N-

cyclohexyl-p-toluenesulfonamide, N-ethyl-o,p-toluenesulfonamide and o-toluenesulfonamide,



| rganoxTM MD 1024 _

=1, 2-bis(3,5-di-tert-butyl -4-hydroxyhydroci nnanoyl ) hyd
razine, |rganoxTM 1330 _
=1,3,5-trinmethyl-2,4,6-tris(3,5-di-tert-butyl-4-hydrox
ybenzyl ) benzene, 22 1rganoxTM 1425 WL = cal ci um
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of (A plus (B) Additionally to the above conponents
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t mom il exthder thelpekimhide ?dsﬂn)fhz@lQG dacbe e t‘rfefnlrdp%t& dfother. On the
ack. and finely divided netals;

Ptk Y0 e B i e 1k i, b Saferaan Bpor e i sfece in that case the
hepdhpaditiss tenditotbie MMQ aMitafe sirhill a2 BB BRI AIABRL R e%ktﬁlli\e@%ove this figure.

d
RRRENE R bt e B avbmmae Sé“@fa%c'r (S Tecamp et sombinaton of

aundlpmtehfs ris ﬁlbrﬁl’@tnﬁ@& 8Y daddldetafidRl regkRf tpﬁm g pfeperties, since an
preferred FR _a drtrve I's cal cium si I | cate I n
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nent ur
%)(r) ? mventron by means of routine tests and represents the greatest amount of component (B)

which can be compression molded with the TPSiV. It is preferred, however, for the ultimate

thermoplastic elastomer to be able also to be easily processed in other common plastics
operations such as, for example, injection molding and extrusion, and in that case the mass ratio
of components (B) and (A) should not be higher than about 75 : 25. A preferred thermoplastic
elastomer of this kind, which is reprocessed later on, often has a tensile strength and breaking
elongation which are situated within 10% of the correspdnding values of the original TPSiV (i.e.,
such that the thermoplastic elastomer is not changed very much by the reprocessing). Although

the amount of silicone base which can be unified with the above process depends on the specific



pl asticizer for the silicone rubber conmponent - a

pol ydi net hyl si |l oxane oil by way of exanple - and/or a
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pht hal ate; trinellitate ester #*such as Cl- C9 al kyl
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- Rk Q8L SOkhe H%?enp HEBRSE SA Yt & Tequirement of the invention is that the
TPSiV have a breaking elongation of at least 25%, as determined in the test described below. In

this context the term "simple mixture" (or physical mixture) denotes a composition wherein the
proportions by mass of resin (A), base (B) and compatibilizer (C) are identical with the
proportions in the TPSiV but without the use of any vulcanizing agents (in other words, either

component (D) or (E), or both, is or are omitted and the rubber, accordingly, is not vulcanized).
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t Bto thgreniexttofithe pesinhdes@ipiendi ng on  the specific system

t he sequence when mxing is normally not critical, so

that, for exanple, conponents (A), (C), (D
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the softening point of the resin, in order for the

faller to - i.spersed thoroughly in the rubber. The

tqlélenﬁ'ér{ag?' W&EFCES@%&@M% 83¢d; 1 ther epeting formgdations pfde invention may

irelspendentli of b B@ihet %lbﬁ@h@&tr%réwﬁh@igm MCJCH%H%M parameters,

m xi ng/ dynam ¢ vul cani zation is carri egg out .
opti mum tenperatures, mxing tinmes and ot her

a@idhleb@ie Of the mipg ngooBREAHIIN. A8 R hrticular 2 — 10%

DBP (anhydrous): 100 — 600 g/100g, preferably 200 — 450 g/100 g, in particular
250-380g/100 g ‘
Mean particle size dsp: 0.5 — 50 pm, preferably 1 — 30 pum, in particular 2 — 20 pm

pH: <8



on the specific resin and on the other conponents in
guestion and can be determ ned by skilled personne
by nmeans of routine tests. The mi xing and dynam c

vul cani zati on, however, are preferably carried out
under a dry, inert atnosphere (i.e., an atnosphere
whi ch does not result in deleterious reactions with
t he conponents or otherw se disrupt the

hydrosi | yl ati on/ vul cani zati of) such as, for exanple,
dry nitrogen, heliumor argon. As remarked above, the
tensile strength or breaking elon [
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are then out si de_the scope of present invention.

DETOgASes: Mﬁ%mﬁfemdeﬁégt&numaww@w b pipgloyed correspondingly

eb@AShOTHRnd i8N k1139 %lpfl‘ﬁ@%‘éﬁeﬂt On"f fhkye hpplicabre rmameuyoaxpmssly
can be found in US ntent of
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the present description.
Particulatly preferted surface-modified silicon dioxides are described in PCT/EP03/12380, in
PCI/EP03/12381, and in the European patent application number EP 0202 8310.7. The
content of said patent applications is héreby exptessly incorporated into the content of the

qr—|-

invention.

The coating formulations of the invention can be prepared by all of the methods known to the
skilled worker. '



The thernoplastic el astoner prepared with the process
descri bed above can be processed by customary nethods
such as extrusion, vacuum form ng, injection nolding,
bl ow nol di ng, rmulticonmponent injection nolding or
conpression nolding. Additionally these conpositions
can be reprocessed (recycled)fm th little or no
adverse effect on their nechanlcal properties. Wth
particular preference the coating formulations of the

I|co di oxi des urface has
pae Blar0R SRAMRILR e e h Rt s P e B e ormponting of plastcs
o e e 8] 48 ) i o
usuetd& é? e 3?566@5b? Yo yﬁ‘i indhestorst of dparcpgtymatariabn  may
i ndependent|ly of one another exhibit one or nore of
t follo ysi cocheni cal paranmeters. Carbon
gﬁ? Q@“ggMQEO@b preferably 1- 20% in particular 2
m%@&%he(nﬁ@dnmwma
200 1,490,911 00 ¢ Goa%f%??%nl‘f?‘ e Rt 8%‘?‘%3% sficon dioxides

éregPti%“’EPQGsm&)tthOHO‘E’OgWﬂlwsef er abI y 1- 30
pn1 in partlcular 2-20m pH < 8 26 The
aﬁove descri bed, surface-nodified silicon dioxides
stexminatonofdapped dewsityhe coating formul ations of the

| THERSPpbPBonSiANs RferRinBPA %%FPMbEsQ& §RSRE %%Hs?% i con

connerC|aIIy customary I con OXI
fippdsanuah i) a tstraple which dam nplr bee ses], bafsetand ihiroduced into a

aérﬁhm hds @{Afider 2R treat ment
t ake gcg ?n accor g%%é““ﬁ?ﬁé a#%?°§&$bygﬁm§r %ﬁ%@ﬁdmnﬁﬂ
pld¥e jaling is aecompanind iy isprapactior of éheammble., T destilk f the analysis conducted is
GRSERJeE Uelsly custonary silicon dioxides, exanples

being mtting agents from G ace (SyI0|d ED 2, Sylold
ED 3, Syloid ED 5, SyI0|d C 805, Syloid C 807, SyI0|d

@hgqgcaséé‘rg&ﬁsdg %%%?i ’o]p oI?n m I Iﬂeos &nggg%)ghl cglnggtélgg-om Engelsmann,

Spiyyigshates 7 Type SYAYSDES. 270) or fron1Degussa AG with one

of the aforenmentioned polyners and to carry out

occupation at roomtenperature or elevated

Fptpd el tadse mlAthd$ eyliodualid et ton iapr@idioni balace! Dhen @50 Yol Q¥ the silicon

tiEﬁldQ GRYRALLRA w(i)tE ﬂ}er;ued Ia'p'ox%c?er \ﬁgnneq ngtg] Sne ?alreadsgtrgiggcr:d c%%urlc{e? 1% such a
way that no cavities are formed. Subsequently the sample quantity is weighed to an accuracy of
0.01 g Thereafter the cylinder is tapped lightly so that the surface of the powder in the cylinder is
hoﬁzontal. The graduated cylinder is inserted into the corresponding holder on the jolting

volumeter and jolted 1250 times. The volume of the jolted sample is read off to an accuracy of
1 ml after one jolting process.

The tapped density D(t) is calculated as follows:
D) =m* 1000/ V
D(t):  tapped density [g/1]

V. volume of the silicon dioxide after jolting [ml]

m: mass of the silicon dioxide [g]



preparation of the silica. Thus the el astoner can, for
exanpl e, be added to the precipitation suspension of
the silicon dioxide. it is, however, also possible to
spray in the silicon dioxide together with the

el astomer in a spray dryer and to carry out the
surface nodification in the urse of drying.

Finally, it is also possible to carry out the
occupation of the silicon dioxide after drying -for
exanpl e, during the grinding of the silica As already
stated, processes for nodifying silicon dioxides are
k Betenminatiomnef ledsioh idegingu@er , or known processes can be

easlly. . be i fied .the use of the corresponding
eﬁ’gi%lg‘ﬁ%"?szi{g &olP R gt(ﬁB_) orgieee diogidesas dfpgmingdey 2 wethod based
aboIEO T € aftet2-R0rgtyiag 8 105C. This RIS difly & QoobtiddorPldominantly by
t he surfgﬁg nodi fication by further " processes.

DETETF 5% ur f ace nodi fication processes which can be

enpl oyed correspondingly can be found in EP 1281733

Ai TE@ content of that application is hereby

e Xps 5P pulvernicnt silispm diogide ateoweighed duibp acstiragsmoft (st mgf(inttiabmass E)

dR6&Cd drpela@ibeder bi0g pﬂ%ﬁ_@iﬁ& BitaP F’éaﬁ%ﬂﬁéd]%;ﬁ%l Zg‘ﬁéag%egls B is covered

preferred surface-nodified silicon
dBE% Py, foil itoTwibpbommuibenf holes (3 PGIERGS et &fllked. FHedlass beaker

| bvEie@intEhit RBERAri - ) 5ol = 0 :
83I0.7@.Thg@fcon?g%?%ggigg%%9%%%2%?@gggﬁpgaﬁﬁgﬁgmggwmbwkmws
hoPka {0 texp temapstajurs inadepontat ecer iyto farhtleasvodediot. of t he

i nvention. The coating fornul ations of the invention

can be prepared by all of the nmethods known to the
SIRiorderte dgfsmpies the fitfal niser, dhraglise Gedkerrisnwkighddan sn burhdyef 0.1 mg

i A j I ‘ v f.0r the coating of |
b R T b Lol ) o P dpef peonfhacs it
particularly those used for the interior trim of

akf bi lxesgy 91 are preferably enployed in the form
of gﬁgarcoat)na?é?ial. Measur enent met hods The
physi cochem cal data of the coating formul ati ons of

thre AMER 5&§H§%qngﬁz%&gdsilicon di oxi des enpl oyed in

them are deterntned using the ol owi ng nmethods:
Det erm nati on of tapped density The tapped density is

] in a met.hod ed on DIN EN I SO 787-11. A
3§?§%ggﬁgﬁgﬂ%§c%#ggggh whi ch has not been sieved

Hetasdiahtaribis insthodhthe edightelossion§ilicod dioxides is determined in 3 method based on
DIN EN ISO 3262-1 at 1000°C. At this temperature physically and chemically bound water and
other volatile constituents escape. The moisture content (LD) of the sample investigated is

determined by the above-describéd method "Determination of loss on drying" based on
DIN EN ISO 787-2.

0.5 g of the silica is weighed to an accuracy of 0.1 mg (initial mass E) into a tared porcelain
crucible which has been purified beforehand. The sample is heated in a muffle furnace at
1000 + 50°C for 2 h. The porcelain crucible is subsequently cooled to room temperature in a

desiceator cabinet with silica gel as dryer. The final mass A is determined gravimetrically.

The loss on ignition LOI in% is obtained in accordance with



graduated gl ass cylinder and subjected to a fixed
nunber of jolts by neans of a jolting voluneter. The
jolting is acconpani ed by conpaction of the sanple.
The result of the analysis conducted is the tapped
density. The neasurenents are carried out on a jolting
vol uneter with counter fron1Eggelsnann, Ludwi gshaf en,
Type STAV 2003. First of all 250 m gl ass cylinder
is tared on a precision balance. Then 250 ml of the

si Lico I OXl re introduced with the aid of a
pgg%é?PLD%thigﬁpg'the tared graduated cylinder in

such a way that no cavities are forned. Subsequently
the sanple guantity is weighed to an_accuracy of 0.01
gPl&FﬁFe“r%ga%déwﬁ%lW@S%wW matter. ippand iscyjerlated aseordinge
the surface of the powder in the cylinder is

hori zontal. The graduated cylinder is inserted into
thé Edrlespbhdi #- hol der on the jolting vol uneter and

jolted 1250 tines. The volunme of the jolted sanple is
read off to an accuracy of | nl after one jolting

dhecglsulativge Aripnplidase v Eeyinifl mass is gomfl EDI=dom dn drying in%.
follows: D(t) =in* 1000 / V D(t): tapped density
[ﬁél] V: volunme of the silicon dioxide after jolting
[ Petprminationeof carbbn eédrgergi(CYQon di oxi de [g] 28

er.m nat i ofe | i. N LD) .The ] sture ry e
ot b il e WD, SO b5 Yroited UGnd b 6 reksop o Stotlein
dastamenisk Thbsanplavete imet theaieé dt abom 13SOCTHd 12 @ftiof fis oxidized to CO,

- ' C..This.loss on drying is
g%%%%% egﬁ#g%mgbg oﬁf%%ﬁ?ﬁ§dﬁvmlg%ﬁ%gﬁ " noi sture. 10 g
of the pulverulent silicon dioxide are weighed to an

r of 0.1. (initial mass E), into a dry gl ass

A SR SeniS bl P2 e B o e bl or L
dhes 5pdoezak &f the Sabow esmght ofvtHehotlopdcsud nilfce ishréfbléﬂ B AB¥eCNpercent,

Junber  of hol.es &g 1 mm  have heen drilled, The
GTAELERL Foparried Qb ey hughi, ransg ob thesingpument jifs it s delown pypercent,
onesuratent @bCplaarin hellowThageaf t er the hot gl ass beaker

is cooled to roomtenperature in a desiccator over
dryers for at |east one hour.

First of all the control sample is measured. For that purpose 0.14-0.18 g of the control sample is
weighed out on an analytical balance into a porcelain boat purified by calcining and cooled to
room temperature. When the start button is operated the weight is carried over, since the
balance is coupled with the C-mat. The boat must be pushed into the middle of the combustion
tube within 30 seconds. When combustion is at an end the measurement is converted into
pulses and is evaluated by the computer. At least 3 determinations (depending on agreement)
are carried out, If appropriate it is necessary to readjust the factor of the instrument (for details
see operating instructions C-mat 500, Strohlein Instruments). This factor is calculated

according to the following formula:

Setpoint (Standard ) * Initial mass(Standard )in g * 10°
. Pulses

Factor =




In order to determne the final mass A, the gl ass

beaker is weighed to an accuracy of 0.1 ng on the

preci sion bal ance. The noisture content (LD) in%is

determ ned in accordance with TV=(1-A/E)* 100, where

A =final mass in g and E =initial mass in g.

Determ nation of [oss on igni8Bbon (LO) According to

this method the weight [ oss of silicon dioxides is
determined in a nethod based on DIN EN | SO 3262-1 at
19dsquentty thesilicon dwp:dcsam-measmhg gihe afitiay mands GHLD, Gﬁg |’Dﬁe porcelain

ot:he tile constituents esca
AT SO S po SR i 6 et ot e - \PDS gt mmber of
Ewa@@mennmﬁedn@ymnhﬂtﬁhﬁ%ﬁgﬂ@&ﬂ&ﬂ&&ﬁ net hod
"Determ nation of |oss on drying" based on DI N EN ISO
787-2. 0.5 g of the silica is weighed to an accuracy
oTheOChlai@O()l ini dperated MR SScoldandeN{vith and 3h&
q&%% | e which has been purified bef%rgﬁgng &ﬁhpﬁnm.S&dﬂmn
sanp &M% heated in a muffle furnace at 1000 t 50C
for 2 h. The porcelain crucible is subsequently cool ed
Lﬁfro n1tengerature in a desiccator cabinet with
sieiC¥Bowantens glopated ax frdlows ansl expagssed i thesunii®st er i ned
g]raahunmeﬁtemcad]hy* 1blg/koss on ignition LA in%is
&?hned in accordance with 29 LO=(1-A/F) * 100. F
® corrected initial mass, based on dry matter, in
&=anﬁuts cal cul ated according to F=E*(1-LD/100). In
Eﬁg calculations A =final mass in g, E = initial nass
1 WI'F = loss on drying in% Determ nation of
carbon .content (C¥% The carbon content of silicon
i oxi des is determ ned using the CGmat 500
ﬁsawma#wmpﬁn% I nstruments). The sanpl es are heat
IThe ae@eld b n s dto
C2 by ‘gkgﬁsggﬂybf ogygzg ﬁ?ﬁaﬁ%{ﬁ&qmmm, %éﬁﬁﬁﬁﬂ@“m
F‘HP?“%‘P%EI“&@Wdw’F@FSP‘r?@"(Ereasur ements a disti nct| onis
made as to whether the carbon content is greater than
or less than 1 gercent If the carbon content of the
Ridnrdey B avsasresient thenl mefst @"SﬂqkSTﬁiaoY/E? pH paércBinatic with temperature
@'ﬁ%'BH lﬂ Ctl%@ﬁr qShﬁC éﬁ%SO com gﬁ%%ﬂélcgctmde gt beocfahlgrgted using

i nstr unment;
the buffer soluhons at 20°C The calibration ﬁmctwn is to be chosen such that the two buffer

solutions used include the expected pH of the sample (buffer solutions of pH 4.00 and 7.00,
pH 7.00 and pH 9.00, and, if appropriate, pH 7.00 and 12.00).

5.00 g of the pulverulent silicon dioxide with a moisture content of 4 + 2% are weighed to an
accuracy of 0.01 g on a precision balance into a wide-necked glass bottle which has been tared
beforehand. The suspension is made up to the 100 ml mark using cold, deionized water at a
temperature of 20°C. If the samples under investigation are not sufficiently wettable by water,

then the suspension is made up to the 100 ml mark using 50.0 ml of analytical-grade methanol
and 50.0 ml of deionized water.

Subsequently the suspension is shaken in a sealed vessel for a period of 5 minutes using a

shaker machine (Gerhardt, Model L$10, 55 W, level 7) at 20°C. The pH is measured directly



measurenent takes place in the "l ow' range. First of

all the control sanple is neasured. For that purpose
0.14-0.18 g of the control sanple is weighed out on

an anal ytical balance into a porcelain boat purified

by cal cining and cooled to roomtenperature. \Wen the

start button is operated the wdight is carried over,

since the balance is coupled with the C-nmat. The boat

nmust be pushed into the mddle of the conbustion tube
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Stﬁ@@ﬁmﬁthMMM$hStrunents) This factor is calcul ated
according to the follow ng fornmul a: Factor = Set poi nt
(Standard) * Initial mass(Standard) in g * 108 Pul ses
30DegrbimatioresftDBP dhserption (DM di oxi des are neasur ed.

Th%hé ]!9}13.1g E%L%B@Bb%ugb 4Whlﬁh sa &ne To?ﬁkgp éaﬁxlec?énsﬂwgg gxtomdes is

is covere porc

de&Wamnmﬁbyaﬂwﬂmﬂﬁ@%ﬁangmﬂaﬂéﬂNﬂmmmﬁﬁﬁﬁmwaneasurenents

are carried out and the average is cal cul ated. The

C-mat 500 is operated in accordance with the operating

i n!-,?t YO of bapuliverslentSilicore dioxié Ghoisturk essten mem%g areT th@roduced into the

t I old qws, an ress X

PR SR wliBe SEEH 008 2% GF Belthuck Bpofii i E (ithou

Putﬂag@mgFof ihq:qtdpbﬁltez of-the rértpicadensor)s With reonfinue treiki (igleddeN paddles

of ro&'fiﬁ‘l%-r Hea ﬁ%%‘i’%a@ﬁ% Elgut?lnphglai\latel;isl\l a(idS c? drggéﬁegi;qé)eowxgye at a rate of

for determning t an aqueous
si 4 mifwin 4 Foow tmperaire DOGranPof the Biabengéd TIR/AS Doi® ks 1hd'd)ﬁaorat10n by

?e"}nn%g{rggkgé KRdeSlen oMQ%mﬂYgﬁoﬁ%fE}cg mon?oredcby means of the digital
display. Toward the end of the defermination the mixture becomes pasty, which is mdlcated by

a sharp increase in the required force. At a display reading of 600 digits (torque of 0.6 Nm) an
electrical contact shuts off both the kneader and the DBP feed. The synchronous motor for the
DBP feed is coupled to a digital counter, so that the consumption of DBP in ml can be read off.

The DBP absorption is reported in g/100 g and is calculated using the following formula:

*
ppp = YD *100, ¢ . o
E 100g

where DBP = DBP absorption in g/100 g
V = consumption of DBP inml
D = density of DBP in g/ml (1.047 g/ml at 20°C)

E = initial mass of silicon dioxide in g

K = correction value as per moisture correction table, in 2/100 g



sensor) and the pH el ectrode (Schott,
conbi nation el ectrode) nust be cali brated,
at 20C. The calibration function is
sol utions used

buffer sol utions,

to be chosen such that the two buffer
i nclude the expected pH of the sanple (buffer
sol utions of pH 4.00 and 7.00,32pH 7.00 and pH 9. 00,
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The effect exerted on reflectance as a result of deliberate roughening of coating film
surfaces is the outstanding property of mafting agents based on Si02. The

reflectometer value is therefore an important criterion for characterizing matted
coating films.

Prerequisites for the measurement are that the coating film surfaces to be measured be planar, clean
and cured,



di splay. Toward the end of the determ nation the

m xture becones pasty, which is indicated by a sharp
increase in the required force. At a display reading
of 600 digits (torque of 0.6 NmM an electrica

contact shuts off both the kneader and the DBP feed.
The synchronous notor for the _DBP feed is coupled to
a digital counter, so that the3%onsunption of DBP in
m can be read off. The DBP absorption is reported in

/400 and i al cyl ated using the follow ng fornul a:
%éétg ﬂ\?g-ﬁremf@éﬁau quge%)qt 0% leagi3aprsesptptive sipppf the sample by means of a
ahsfiectpmben with REGrE o ign i DT
density of £BP in gjnﬁ}éo Tﬁ@gm gy%_ﬁg gtN 5@@5 de%"zﬁaze'gm’ BYK-
i ﬁ?‘%‘?“ﬁ%ﬂt\%a thst individpel oReagmrenme deviatg flom- oporanahdri 00 greatly, then
V gletitalBS fier HRhsed | in g/l .00 g 32
T%: , DaElB% absor pti or?lrhiregt Sgg@li ggédr#?%hr&g%f% Fsgﬁtgl?vecﬁtiese Blg the number of
sittdividusl prepsurements shaglshberipirsasedsiol + &.0Pn thel iBYKI lthexs ] 686 €he display shows
Usgdubdad dRRA SPESHYaslnk AR al: U QuRACEAME S L% 5 i iy o
correction val ue K ¥or LAPC S o FE JPRNIopgis > 0.5 it is advisable to cary
a9y sheplorepentioned meayads. Rhe vem volze shell brrefiorietto Uddchg:! pife.

noi sture correction table; for exanple, silicon
di oxi de having a water content of 5.8% would nean an

aditithe icamctsfizatiGRofghated cqtifgofilmt efaddBR 1aDBRA Ruh® Bypropife to carry out
MRiesbtdbie O %tmgf ‘ZE‘% a;,vl i con, dioxides is
determ ned I n accordante®ni PHMYHE Leqmetiss. Jin isyiption fipm DIN 67530,
| Bstsfor thir pflagineree viled dfanded befing iRisSdECars Qbtbfile Wing both
tﬁ@ésﬁrir{g, aor?ét[pegtyl pht hal at e absorpti on - anhydrous %

r c(g/va er

wat e .0 .2 .4 .6 .8 0 0 R4546 W446647 1 9 2
16 3 456 347 36 89 42 10 45 Determ nati on of 60

a efl ectoneter v e The effect exerted on
rggtf'g%F%nﬁggFéi%"sgarﬂ?ﬂF Filagfmﬂ'é‘?ef%r ate roughening of

cBaet blagk funiber My Lis faeR@sinddSbyt Bemakdasha&d b HIRGE! Béﬁlagloihe Pausch
n@_tdoi?rljgsa enteS based on Si2. The reflectoneter val ue
ist

Creforsedn i mportant criterion for characterizing
mat t ed

Beforehand the clearcoat material for investigation is prepared in accordance with formulas 1 or 2
and, where appropriate, is matted with a siticon dioxide. This coating material is applied using a
60 pm slot doctor blade onto a high-gloss black-colored glass plate (format 180 x 80 x 60 mm, Art.
No. P 2071035, manufacturer: Betliner Glas KG, Herbert Kubatz GmbH & Co.) (application rate
25 mm/s by means of Coatmastér 509 MC, Etichsen). Subsequently the samples of coating material
ate dried in a forced air drying cabinet at 80°C for 1 h.

The black number M, is measured on the glass plate thus prepared in accordance with DIN 55979,

The M, value prpvid&e information on the depth of color and transparency of the clearcoat material.
The higher this value the more transparent the coating material. At the same time there is an increase
in the depth of color. It should be ensured that the coating material has been matted so as to give

comparable 60° reflectometer vatues. Only in that case is it possible to compate the values for the
black number M. '



coating films. Prerequisites for the neasurenent are
that the coating filmsurfaces to be neasured be

pl anar, clean and cured. 33 The nmeasurenent shall be
carried out on at least 3 representative sites of the
sanpl e by neans of a reflectoneter with neasuring
geonetry according to DIN 67530 (e.g., Haze-gl oss,

BYK- Instrunments). If the indi3i dual neasurenents
deviate from one another too greatly, then generally
a_further neasurenent should be carried out at

r Dstesuiwation of veft-fepkeffect or t he nunber of i ndi vi dua

eRS . i ed tp.,> 3. he, BYI
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8 piroking apdeglingevirieshand ﬂndulrm@mﬁpmwdmfaﬁ@tmaﬁiaﬁsum%@ under test,
ta carry .out the aforenmentione

mt?g Sp'altrs%risafs ébﬁrsrgtgt!lﬂg \t/agtll & grogﬁ'é?sl is Bse‘mﬁgp Bitngy S?IB lyto 5 are awarded as

d@dpwal place. In the characterization of matted

coat | filmsurfaces, Lt. has been found appropriate to
cgr r@&gu ’hmrgesg\'gw&‘ﬂé?ﬁ"éd\ﬁﬁ?"ﬁ the 60 and the 85
ndaquinilikg sgpedahmirfitees. | n deviation from DI N 67530,

‘ r values of matted coating

t gr%}for@ éhe .rgl‘ld'g%tonetg )
111 oSt Plgstuegin e qufacs torard a sillyichrgeciseshieht soled pifony
geo melibedliksor IéattikeButfade ((@6holiced SoRTSPERLHCY as bl ack
%*—Ube% he bla}c’:k nunmber is determ ned by a
t hG etggngféﬁe(gwn RoBdigeed sofhlgel gecbhe Pausch  Q Col or
35 instrument. Beforehand the clearcoat material for
iavestigation is prepared in accordance with fornul as
o a%ﬁﬁﬂf,ﬂ%%?"e appropriate, is matted with a
STheiflo® finf@ isd o reduivbdbyPBlell DSBS Hafh nledt |
%&%@E'a 60 m sl ot doctor bﬁgde Jﬁf%%g“ﬁﬁgﬁggﬁ%ggxmﬂﬁﬂyﬁmna
dized flgw spp (I eup 49nm pecording fRIN 8RN with8@nd). 60 nun,
Art No. P 2071035, manufacturer: Berliner G as KG
rbert Kubatz GrbH & Co.) (application rate 25 nm's
E’?‘e tupsrof g cosing meterid el ofithe Aninddden) muibb SEGWSAC byfore and

tdign SR MEEndheaGR@tdnN0 Material are dried in a forced
air drying cabinet at 80C for 1 It. The black nunber

My is nmeasured on the glass plate thus prepared in
a6& D hAEapistiteddnthARa al.ue provi des
i_nf ormat i on on the de‘ptizgootpatgtgﬁgrw ggxsc#h ?}eﬁﬁ%f&g? cYhedfow nozzle
- i%7ealed vatvadinger. avd the chatihg matdiink fine fére buttbles sndvdbutBicd, Bentroduced into
. ' terial. At th -
R 4 DS 4o il i RS bR I BSE bt of o 1) S 88 0. Filling must
not be accompanied by the introduction into the sample of any air bubbles. Then, using a glass plate

or a sheet of card, coating material protruding beyond the brim is taken off.
The measurement of flow time begins with the release of the lower aperture of the flow nozzle; it

ends as soon as the string of liquid below the flow nozzle breaks off for the first time.
The flow time is reported with an accuracy of 1 second.

Examples

The following examples are intended to illustrate the invention without restricting its scope.



in the depth of color. It should be ensured that the
coating material has been matted so as to give
conparabl e 60 reflectonmeter values. Only in that case
is it possible to conpare the values for the black
number My. 34 Determnation of soft-feel effect The .
soft-feel effect is a tactile gﬁraneter whi ch can only
be assessed subjectively, by cohtact st roki ng and
feeling with the hand and the flngertlps over the
Cﬁﬁté?ﬂﬁﬁFt |aI surfaces under test, the persona
seng SUPEigTdes Hed dof dhg Heéfoma@g@pqugynp@ desrsibebtetbw are as follows:
Ratings froml to 5 are awarded as follows: 1=
pl.asticky, hard surface (no soft-feel effect) 2 =
ngWfPWWE“m%ﬁE%HWFsurface 3 = perceptlble change in

Ee}s ﬁlgg?j?lbﬁg@ L (r)\lljvg[?eélr.%%f) %e (@Bé’gﬁef PR !%lu(g a%lsé%fotf 15&852) mixed
(pronounced soft -Vfléle‘kcemhﬁ @Kté)lZ!iDegusalA@,ﬂSecI&Waf @sheet of 12/2002)

(strongly pronoun ft eff m nati on
of flowtinme The I??igawlsﬁe%% 14 t(ﬁeg FfzeAngﬁ’ic g Wipsrige Soft-feel-
fixed vol une of iﬁkmwmﬁnﬁ&@mﬂmmﬂbﬁh@m%@mmﬁm%ﬁﬂaﬁWD%Hmmn
froma standardized flow ¢ DIN cup 4 mm_ accor di ng
to DI N 53211 mntﬁ @F@%d *ﬁ@h enpé?ﬂgﬁﬁe ofort he plastics  with
coating materi al Bayiydef /mmyd%ﬁ‘xmﬂohhx@ymsww pbl% 6’632003)
0.5C before and during the flow time nmeasur enent
4 Mm DIN cup is fixed on the stand so that its top
eSwyfacesnalifiegrsititol Giokidedifahd MvenHan: f | ow nozzle is
sealed with a finger, and the coating material, free
from bubbles and inpurities, is introduced into the 4
ndii@inNiexide 2s0 that the liquid runs over the inside
.brimof the cup. Filling nust not be

égg%ﬁp‘ﬂFgé VmFﬁ%hFﬁ¥roduct|on into the sanple of any
ai r bubbl es. Then, u5|ng a glass plate or a sheet of

%dh<§ Hln% naterl protrudi ng beyond the brimis
t aken” QP CTRE RS @Fre?ﬁe“lﬁl 39@)0\h/a‘flilgréh%efgﬂ¢vsng/\n fihfysicochemical
tinepertiek:ease of the | ower aperture of the flow nozzle;
it ends as soon as the string of liquid belowthe
fl ow nozzle breaks off for the first tinme. The flow
tBREspecific @pfatd 24 /L) an accunggy of 1 second.

pH: ' 4.2
Tapped density [g/1]: 35
Loss on drying [%]: ' 0.8
DBP, anhydrous [g/100g]: 305.0
C content {%]: ' 0

The coating agent (TEGO Foamex 845, TEGO GmbH, Technical data sheet of 01/2004), a

polysiloxane emulsion, has the following physicochemical properties:

Form: thixotropic liquid

Color: white
Odor: slight inherent odor



Exanpl es The foll owi ng exanples are intended to
illustrate the invention without restricting its
scope. 35 The silicon dioxides used for the
performance investigations descri bed bel ow are as
follows: Prior art silicon dioxides: Silicon dioxide
1: Pergopak M 3 (Al bemarle, Technical data sheet of
12/2002) mixed wth Acenatt 412 (Degussa AG
Techni cal data sheet of 12/2002) in a 3:1 weight

i see er AG Dbrochure Werr)ssrige Soft-feel-

%%E?@Qﬂﬂﬁgﬁn ur KunststoffeﬁWPﬁlﬂO)

B ol (r)/ Bayhydur(r)7/Des {7 b4 cuuo
qg%?ﬂ eel coatings for plast 8&1 ﬁp(“z
BM‘;‘IG?IBIH(IW)/Bayhydur(r)/Desrmﬁdlslér)] LS 5800 p. 10,

nnnnn £ o eon—dioxides of the

i 1\;Ientl on:  Silicon dioxide P54t 7€ erigval sfetep |
prepared using The hydr ophilic pyrogenic silica

rosi.| OOE % the foll ow ng physi cochem ca

pi Op&Afipg agen E’Pméfﬁé’ 0844 £ ofi i3 agueovsrnslysiloxeieyimuld@D wlich is diluted
pbvhthéma Fapa@d THE PR L hy% o

g DBI% ° anhydr ous [%%%%a]%g %%egt Q%ﬁ%:egﬁ gr%%é ?’g/él‘[dl% NH;OH.
TPT 63l cﬁ BINgJerRt iy SPREW #aeaveSenpaBlure] BGQ Gidakfluid nozzle, onto 2 kg
T@ﬁﬁﬁpﬁ@éeniﬁﬁ@a ?{lﬂﬁ%T@% v&¥1 %Qeﬁ[%s) d pigw hgrOI SI | ’ﬂ])ée}oss on drying of the

enul si’on, has t ys1Toch
dW@E@ﬂﬂF@§Kmﬁwﬁhﬁ2ﬂH%xotrop|c li qui d Cblor whi t e

Qdor: slight inherent odor

The moistened material is ground in a gas jet mill (throughput: 7 kg/h) and subsequently dried
at 120°C for 13 h.

Silicon dioxide 3:
The material used is the hydrophilic pyrogenic silica (Aerosil 300) having the following
physicochemical properties:

BET specific surface area [m?/g]: 290.0
pH: 4.2
Tapped density [g/1]: 35
Loss on drying [%]: 0.8
DBP number [%]: 305.0
€ content [%]: 0

The following surface modifier is used (Dow Corning DY 33 Additive, product data sheet of
02.25.2003), which is a silicone elastomer having epoxy functions:

Appearance: white, aqueous liquid
Mean particle size: 2-4 pm

Viscosity: 40— 200 mPas

Solids content: 50

Suspension type: anionic

Hardness of solid: 70 (Shore hardness A)



36 Boiling tenperature: about 100C Density: about 1
g/cnB (at 20C ) Water solubility mscible pH 5 - 8
(at 20C in original state) The coating agent consists
of 656.4 g of an aqueous pol ysil oxane erul si on which
is diluted wth 210 g of water. The pH of the coating
agent is adjusted to 11.3 by qgglng NHAOH. 0. 865 kg
of coating agent is sprayed at™’room tenperature, using
a dual -fluid nozzle, onto 2 kg of the pyrogenic
silica. This m xing vessel used is a plowshare m xer.
The I oss on drying of the material thus noistened is

2 Xhd Sarfaddraodifiirdd @6 th thefoli bBA 569 agile desiéh %3 bﬁﬁs adjusted to

d b tly d
1o a0 o Kot he Rires modiaids seasid paporupepeinsre, using
t hﬂuiﬂ&ﬂﬂﬁ@ﬁﬂ%ﬁlb | dhtcpy kOGEME %yégén'lccﬁhéa’&@ﬁé)ﬁﬁ)!:ng%%ﬂ hayid & plowshare

the f hysi cochem cal properties

19“18 ?J‘i”* ‘E’E‘Eg Qﬁtb%lmﬁtﬁ@ﬂ Jus npoeened isgFi9%4. 2 Tapped

denS|ty [g/l] 35 Loss on drying [9%: 0.8 DBP nunber

[9%: 305. Ccontent [%4: O The follow ng surface
IPPIétPﬂqdén%@ébs eoYNd iCaganist DY @Soudtigtt 7 kgh) and ddudiied at 120°C

dek @3 gheet of 02.25.2003), which is a silicone

el ast omer havi ng epoxy functions: Appearance: white,

aqueous liquid Mean particle size: 2-4 mViscosity:

4_§lli§on29&id3g Q3nd %b gn% pﬁ)%%%ica? 19arameters listed below in table 1:

Table 1:
Tapped | DBP
density |LD [LOI |C% |pH (anhydrous)
| Organ. mod, |g/l % |[% % g/100g
Silicon dioxide 2 polysiloxane |24 1.6 [49 (3.0 [65 [323 D
 (inventive)
Silicon dioxide 3 polysiloxane |23 14 162 |54 |56 [3222
(inventive) elastomer

" DBP (original) = 310 g/100 g
®DBP (original) = 310 g/100 g

Use example 1: 1-component soft-feel coating material

A coating material is produced in accordance with formula 1. The raw material of item 1 is charged
to a 51 stainless steel container (diameter: 185 mm). While stirring with a dissolver (dissolver disk

diameter: 80 mm) at 1000 rpm, the raw materials of items 2 and 6 are added. This is followed by
forther dispersion at 1500 rpm for 10 minutes.

Silicon dioxide is added to 100 g of the coating material prepared in this way. The initial mass of

silicon dioxide is chosen so that all of the samples have comparable 60° reflectometer values of



Suspensi on type: anionic Hardness of solid: 70 (Shore
hardness A) 37 The surface nodifier is used in the
form of a 50% aqueous suspensi on whose pH is adjusted
to 10.5 by adding NH4OH. 0.909 kg of the surface

nodi fier is sprayed at roomtenperature, using a

dual -fluid nozzle, onto 2 kg 8 the pyrogenic silica.
The m xi ng vessel used is a plowshare mxer. The | oss
on drying of the material thus noistened is 15.9% The

Mt ® At er | | nd i.n_a.gas | mll . L
(thr ou@ﬁ‘g 51?& ‘%‘[“E%#%‘i &a%#rﬁ%cﬁ RIsage 8&1}" %Iélﬁf(,glosﬁ & the same (for initial
e e S Y i
D% eﬁgﬁgy%{%ﬁﬁ%?m%ﬁgﬁﬁppanhydroﬁs) O gan. nod. g/l

% % % g/100g Silicon dioxide 2 polysiloxane 24 1.6 4.9

3 6,5 323 i nventjve) Silicon dioxide 3 _

pOT&RF ea%?{éay%"of‘.%"fjél?ﬁ’z&@m& mgtegjaldpajusted to(4 finretime ofd)l s by a further
elnespaiteh df JebBRA(OdtirdFalRYIng Terah Of hid ial is appli
(orqiy%iﬁggl ) = 310 g/100 Usg-rexarrpl e i_?he%og%)r%p]ogﬁg}?% 15 applied by
sTFPIBAED SUBAPPIE ~ hitehid sraymecesdha plae im vestigahlirécion and subsequent
proaelticafthe platets®0 £fic Wedtlooh Qdi r .
n%‘}‘ﬁerir (%I&Sof i f emﬂ?@?ls Char gcggggu{ﬂ%l)gﬁa%%m;ﬁhgqsﬁ g&Agt]éeélFlncal data
Rt S QPﬁﬂaneter: 185 mm. Wiile stirring with a

di ssol ver (dissolver disk dianeter: 80 nm at 1000

rgm the raw materials of itens 2 and 6 are added.
THiedransparengy psilaski mpyber My therghnss, dadshrerogif@hefftt akafisurddm

for 10 mnutes. Silicon dioxide is added to 100 g of

the coating material prepared in this way. The initia

mulxl: si|jcon dioxide is chosen so that all of the

sap@l es have conparable 60 refl ectoneter val ues_of
Initial mass in g

1 U 420 (Alberdingk, Technical data sheet of 02.1 1.2003) 3160.0

2 BYK 346 (Byk-Chemie, Technical data sheet of 1 1/2003) 40.0

3 BYK 24 (Byk-Chemie, Technical data sheet of 05/2004) 26.0

4 Dow Corning 67 (Dow Corning, Technical data sheet of  22.0
08.07.2000)

5 Butyl glycol ‘ 152.0

6 Deionized water 600.0

Total 4000.0

The results are summarized in table 2.



38 fromO to 3, since conparison of transparency is
possible only if the gloss is the sane (for initia
nmass see table 2). Follow ng the addition, dispersion
is carried out at 2000 rpmfor 10 mnutes using a
di ssol ver (dissolver disk dianeter: 45 nun).
Thereafter the spray viscosity,of the coating nmateri al
is adjusted to a flow tine of s by a further
i ncorporation of deionized water. Follow ng renoval of
ahfpelhe coating material is applied by spraying (1.5
spray passes = threefold spraying of the plate in
vertical direction and subsequent rotation of the
plate by 90) to plastic ﬁu ts onS|st|ng of Baybl end
T GhtifBayer A(Ec(,ag@ra%é 3 @heedectof  (Blagls, 200 2yf-feel
The taanspar eney a5 {ﬁaﬁliﬁfE lordiér virite h&q&qﬁ'gﬁect
are neasured Fornul tem

Inltlal nass im 1 ) ' gk —Feehnteal—da
stdiqen éPX’dleJPEM@@) 31(%80 2 H r?u346 ( By <-r emi e

Tephdtiaapl data sheet of (11/2003) 40.0 3 BYK 24
(Byk Chemi e, Technical d¢ata shdget of 05/2904) 26.0 4
Dow Comi ng 67 |(Dow Com pg, Techni cal datafsheet of

22i1fbon Qi%mggZzopc?%s[ﬂg)%ggg- %0 gl ycq},,152.0 6 Bgi oni Z(aged

wat er The (resul ts are ‘Sumrar
i fpspgbipeention)39 Tabl e 2| Coatirfjg Coating hgent inftia

6@11{(:@555&333 Pﬁnoq)léﬂ a{}g &6/ fc/{/) gul ation :4It5_hfor 5Si@

mass 1 n {er- val'ue nunber My ef fect i con
d{a@mpﬂevmn@& pedastotned 0. 138 1)(Prior art

Use example 2: 2-component coating material

A coating material is prepared in accordance with formula 2. The raw materials of iterns 1 and 2 are
charged to a 51 stainless steel container (diameter: 185 mm) and dispersed using a dissolver
(dissolver disk diameter: 80 mm) at 2000 rpm for 5 minutes. Thereafter component 3 is added and
dispersion is continued at 2000 rpm for 5 minutes. Finally components 4 and 5 are added and
dispersion is repeated at 2000 rpm for 5 mimtes,

Silicon dioxide is added to 100 g of the coating material prepared in this way. The initial mass of
silicon dioxide is chosen so that all of the samples have comparable 60° reflectometer values of
from 0 to 3, since the transparency can only be compared if the gloss is the same (for initial mass see
table 3). Following the addition dispersion takes place using a dissolver (dissolver disk diameter:

45 mm) at 2000 rpm for 10 minutes. Subsequently the curing agent, Desmodur N 3390 (Bayer AG,

Technical data sheet of 01.01.2001), is added and dispersion is continued with the dissolver at
1000 rpm for 1 minute.

Thereafter the spray viscosity of the coating material is adjusted to a flow time of 21 s by a further

incorporation of butyl acetate 98%/Shellsol A (weight ratio 2.5 : 1). Following the removal of air the

coating material is applied by spraying (1.5 spray passes) to plastic sheets consisting of Bayblend

T 65 (Bayer AG, Technical data sheet of 02.25.2004).



Silicon dioxide 2 Polysiloxane 6.0 0.7 148 4 (as per
invention) Silicon dioxide 3 Polysiloxane 6.0 0.7 145

5 (as per invention) elastomer Use exanple 2:
2-conmponent coating material A coating material is
prepared in accordance with fornula 2. The raw

materials of itens 1 and 2 are, charged to a 5 1
stai nl ess steel container (diaﬂ%ter: 185 mm and

di spersed using a dissolver (dissolver disk dianeter:

80 mm at 2000 rpmfor 5 mnutes. Thereafter conponent

3 is added and dispersion is continued at 2000 rpm

f dihe franspareatyes blabii maibboM; M e )

and di sperf?on i's repeét ggﬁgfﬁgglggo?%%eﬁﬁ&gmm g‘%&'es.
Silicon dioxide is added to 100 g of the coating
NFoatidal prepared in this way. The initial nmass of
siJicon dioxide is chosen so that all of the sanples

h conparabl e 60 reflectoneter values of from O mudial
3, since the transparency can only be conpared if the _
gloss is the sanme (for initial nass see table 3), Masmng
FdI | owi n¥pnthalat AdAD566T (Sinthopel Tlemid, Tkemichl BELsHIs 6TY A434.0
di ssol vepydgghyssol ver disk dianmeter: 45 mm at 2000
rpmfor 10 mnutes. Subsequently the curing agent,
Désnodurt-RugBgetaeBa¥%er AG  Technical data sheet of 14620

0%.01.2 ' e d dispersiqon. i.s continued with

the di si‘%ﬂ%"é’?ﬁt ﬁq’?o@éﬁ@‘" A QR ToRtiEl i chest (of; 16460

the spray2@0¥cosity of the coating material is

agj uste L of 2 by a further

i ncor po :rjsz}\l%]?sgﬁA g{g@@{}?}i}/&%ﬁsﬁ@i@gﬁ/‘:ﬂgﬁ Eheplad 02.52.2908) ght 366.0

rati o 2.I5butylii) laufel2bionicyignet he renoval of air the 92.0
i e i ying (1 5 spray

passes) to plastic sheets consisting of Bayblend T 4800
(Bayer AG Technical data sheet of 02.25.2004). 40

ransparency.a | ack nunber My, the gl oss, and
Iﬁg“%ggt-ﬁgngE¥?@§#ﬁﬁre nmeasured. Fornuia 2 Item
Initial mass in g

Table 3:

Coating Coating agent | Initial mass | 60° reflect- Black Soft-feel
formulation with | for SiQ, ing ometer value |number M, |effect
Silicon dioxide 1 |PE wax 10.0 0.2 135 1

{Prior art)

Silicon dioxide 2 {Polysiloxane = |5.5 0.2 150 4

(as per invention)

Silicon dioxide 3 | Polysiloxane 5.5 0.3 144 5

(as per invention) | elastomer




1 Synthal at A-HD 5667 (Synthopol Chem e, Techni cal
data sheet of 434.0 12/2002) 2 n-Butyl acetate 98%
1462. 0 3 Synthoester 1179 (Synthopol Chemi e,

Techni cal data sheet of 1646.0 12/2002) 4 Shellsol A
100 (Shell Chemicals, Technical data sheet of
02.12.2003) 366.0 5 Dibutyltipn laurate 2% in xyl ene
92.0 Total 4000.0 The resultsS are sumarized in
table 3. Table 3: Coating Coating agent Initial nass

6 : - Bl ack Soft-feel fornulation with for Si Q2
i iy agﬁmd%’l ue nunber My effect Silicon dioxide 1

PE wax 10.0 0.2 135 T (Prior art) Silicon dioxide 2

Pql ysi ane b 0.2 150 4 (as per invention) Silicon

aitoxr e DL o g age & lsdone Fartase-modiep 8idon doide, combining
| nveatianflecoiniet 0y of 4B wille8ladkhumb@NIERHA al Bast 140, A

coating formul ati on conprising at |east one
surface-nodified silicon dioxide, conbining a 60

r ef | aebaimB@muMAdIR cRfmed i it D ; Lo pf

at |least 140. 2. A coat? r%gcfor ﬁuoﬁrg@%%ﬁé:g&{:g?%imr%%mﬁn
claim1l, conprising a clearcoat material. 3. A coating

f or niloadting Por@Sladris TBad i nprising.a . ,
pi gnent edgcoat 'ng mat eréidgﬁ1 glg@ fp/gf%%%r% |gr"i‘é)1%er“%ﬂf%t‘?%ﬁmtmal-
as clained in any one of clains 1 to 3, conprising a

nat t £dosiaakd : is . oating formul ati on i
e e g Rt o Tl oy he of iR Y o Eniry mien contng

| eastPriyigtion.

5. A coating formulation as claimed in any one of claims 1 to 4, comprising at least one

silicon dioxide coated with a thermoplastic elastomer.

6. A coating formulation as claimed in any one of claims I to 5, comprising at least one

silicon dioxide coated with a polyorganosiloxane and/or modified polyorganosiloxane.

7. A coating formulation as claimed in any one of claims 1 to 6, comprising at least one

surface-modified precipitated silica alone or in a mixture with other surface-modified

silicon dioxides.

8. A coating formulation as claimed in any one of claims 1 to 6, comprising at least one

surface-modified silica based on pyrogenic silica, alone or in a mixture with other surface-

modified silicon dioxides.

9. A coating formulation as claimed in any one of claims 1 to 6, comprising at least one

surface-modified pyrogenic silica alone or in a mixture with other surface-modified silicon

dioxides,



silicon dioxide coated with a thernoplastic el astoner.
6. A coating fornulation as clainmed in any one of
claims | to 5, conprising at |east one silicon

di oxi de coated with a pol yorganosi | oxane and/ or
nodi fi ed pol yorganosil oxane. 7. A coating fornulation
as clained in any one of clains 1 to 6, conprising at
| east one surface-nodified pyecipitated silica al one
or in a mxture with other surface-nodified silicon
di oxi des. 8. A coating formulation as clainmed in any

oHe Aotoatihgiforsulhtiéroasbelaif@dRy syl JAg .
siljca basé(ieng on Ogtf/ﬂfl c?gszfﬁf°c"qgug?’?‘%sg{g at least one

surface- nodi f i eq.

al oﬁgl%ag?'n}c’ﬂ‘%d rﬂqﬁ GFle2lgher o it & arixtutgr Wil ethemontiaée-melified silicon
si | idpaidedi oxi des. 9. A coating fornul ati on as cl ai ned

in any one of clains | to 6, conprising at |east one
surface-nodi fied pyrogenic silica alone or in a

il X ALoeting Fodmuliibe is b Edia 8ayirdial bl do§90.:, di pxi des.

42 10. FaA .goat i ng. for.nul at%?%ar?@gfsﬁsg gﬁﬁeéﬁ&glﬁs%@%ﬁﬂénwa“'
cl al'ig " fe 3% YiBg eprban doptarstof 0458 - 30%, preferably 1% - 20%, in
sur patiedarwi-flpggd silica gel alone or in a mxture with

ot her surface-nodified silicon dioxides. 11. A

coating fornulation as clained in any of clains 1 to

10, Acoarag femogtic aslcR&S 19 ] - ified silicon

dio i0 E%{]a}/.i ng..a ?gér bon lc%‘r?t‘%ﬁl%ﬁ}%?%%.lg&?@l’r}f@%aﬁeast one surface-
prefe §19%9, ‘-11072 daving a (RBR {ashydegusP of 100:0800 glDO gApreferably
coaidOnnggumJg,mpmuﬁﬁgggl_@w@qodQ any of claims 1 to

11, conprising at | east one Surface- nodified silicon
di oxi de having a DBP (anhydrous) of 100-600g/100g,.

bt ok auaitg rm 200n-ss ABReB 0 ofbtifd1 RALE LM Alhe 290,57 o curtace

80 .13, oating fornul ation”as

any oﬁ egl sgfcﬂ’é :é’fxéﬁ%i‘?}g & oiFpR Patiely sige dioeafdt5 -ofqum, preferably 1~
sur ¥ew-in paitiufai 2d2@ihi con di oxi de having a mean

particle size d50 of 0.5 - 50 gm preferably 1- 30 m
{ﬂn particular 2 - 20 m 14. A coating fornul ation as

- & eoeting formauiots ¢diBbd e ady $Qakis 1 HORPLLSLAS Ak east

. . . . . ¢ > one ace-

on%oﬁfﬁ%éﬁﬁc%hd{&é |W%ga§hl<|8c.:on di oxi de {1&3% ﬁ% a |5"ﬁ 98 gt

15. A coating formulation as claimed in any one of claims 1 to 14, containing 0.5 - 15%
weight of at least one surface-modified silicon dioxide.

by

16. A coating formulation as claimed in any of claims 1 to 15, containing
- 5-99.5% by weight solids of a polymer component or of a mixture of two or more

physiochemically or chemically crosslinking polymer components
and/or '

- 0-80% by weight of a low molecular mass component which acts as solvent, or of a

mixture of such low molecular mass components.

17. A coating formulation as claimed in any of claims 1 to 16, comprising at least one binder
selected from the group consisting of polymers and copolymers of (meth)acrylic acid and
esters thereof, which if desired carry further functional groups, with further olefinicaily



15. A coating formulation as clained in any one of
clains | to 14, containing 0.5 - 15% by weight of at
| east one surface-nodified silicon dioxide. 16. A
coating fornulation as clained in any of clainms Ito
15, containing - 5 - 99.5% by weight solids of a

pol ymer conponent or of a m xture of two or nore
physi ochenmically or chem cal I% crosslinking polymer-
conponents and/or - 0O - 80% by wei ght of a | ow

mol ecul ar mass conmponent which acts as sol vent, or of

a2 Fohd#it8] Qmpofs 85052 onent s
A coating for r?tajilﬁg ( sgﬁlvﬁggﬂ eﬁg lfo ag%%pelly%lﬁﬂ’ﬁly%tef polyols,

16, PelyRAsionaip pelvels. Hobfa@tharmmmlyblsn eymﬁy r&&ls el efﬁ*:tyfz{cﬁmﬁdm%d alkyd
gr Olﬂ&uﬁﬁféﬁdréfﬂyggv%ﬁl CFIIJX qrers and copol ymers of

(meth)acrylic esters thereof, which if

desired carry further functl onal gr oups with further

alge fri, & urat ou such as

_ stsy?‘gﬂ%sg%#%?oagl%anp ea% W@ra“ o 351 to & ifay eenting a plastic or a
pol 9@W§10fslpﬂie§®aaﬂtmnat e poI yol s, pol yuret hane pol yol s,

epoxy resins, and fatty-acid- modi fi ed al kyd resins

prepared by poI ycondensation. 18. The use of a coating

formul ati on according to any of clains 1 to 17 for

coating a plastic or a natural or synthetic |eather.




