ADHESI ON- PROMOTI NG COVPCSI TI ONS AND METHODS OF

PROMOTI NG ADHESI ON BETVEEN A CQOATI NG AND A SUBSTRATE
woiel7d28d42t he |1 nvention: [0001] The present i npemuiSem7/007835

relates to conpositions conprising the reaction

product of a polymer conprising a polyol, a

pol yi socyanat e and/ or a pol yam ne and a conpound

conprising a chlorendate group, and to nethods of

using the sane to inprove the adhesion of a coating to

ADHESIRN. ﬁgg g |dﬂ‘§AhBV|ﬁE‘rH%s bﬁ%’%nﬁdsﬁrme
t hat c qua er zﬂ*ere to varlous%tes like

metal and plastic, particularly when these substrates
Field bfthe lavendam:st i ng coat i ng layer. Prinmers can be applied

toooilﬁcfrié‘eéés?eni o galiph fieldk Penmmdb s sPRiag ing Facigp
prodl?x%t i® d%kes n&n?ié‘ biyw RPboIFEbEFAE afll/or & polyghine
%)

at es. n the area of autonotive
and a:oammgsd CoOTpisig @ andatggrawy, and teopethadstef using the

same iy onpve S dafardon st andRbfide A S8%REA, creron "

coatings that deposit as a microthin coating and react
Wth the substrate cone in two types. The first and
Backamtnceofithednygrfioni s an aqueous sol ution of strong

[OOO#Te n'i??"ﬂ 8%\,\(# ﬁuﬁt Ec?{'or@{lg ,(:C?%Qﬁg 'E?FH ao%'gltﬁl\‘\sotﬂﬁf'&é}%aé(quately

adhefdtd egricigl alistgites Meerstalemd plystic, partiataty when these

coatlng is a dlsperS|on in o ganlc sol vent
fy%

subsispiesravel pYFHRg cRating [ayet.y pEMEHS eaﬂ@@r%f?@ﬁdéaéﬁr‘fﬁ@
subsﬁ’%{e@]n %%ﬂ%ﬁt@g:ﬁ?gx%cﬁ{ﬂncféa%@‘iﬂé%oéﬂﬁ s%%h%?ér%éttbl{ﬂé
may

romate er areas coating

subsﬁ@ﬂ@ Ibatlatsmg‘lé gximards ssbslity ratesffeclivepa aavmeﬁ/né substrates

t ed th th dh f
0003, e S LBl ALhne, BIMERLEN B SSRLLIY: L

to a JUMSHIRP [PSHEf tA M olE I BSRINg! (inBdiidTRE bbility to adhere to the

substrate. Conversion coatings that deposit as a microthin coating and react with
the substrate come in two types. The first and most common type is an aqueous
solution of strong mineral acids that enhances adhesion by chemically reacting

with the metallic substrates in a process called "etching”. The second type of

conversion coating is a dispersion in organic solvents. For optimum
performance, this type of conversion coating often contains heaQy metal
pigments such as strontium chromate. .

[0004] In other areas coatings may be applied to flexible substrates. There are
often problems associated with the adhesion of coatings to this type of substrate,
particularly those made from thermoplastic and thermosetting polymeric
materials. Such coatings, once applied, may flake, crack, and/or otherwise be
removed from the substrate as a resuit of time, chemical exposure, mechanical
stresses and the like. ‘
[0005] A composition that promotes adhesion of a coating composition to a

substrate is therefore desired.
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reference is made herein to “a” chlorendate group, “a” polyol, “a” polyisocyanate,

and “a” polyamine, one or more of these componenis may be used in the

practice of the invention. Also, as used herein, the term "polymer” is meant to
refer to prepolymers, oligomers and both homopolymers and copolymer; the
prefix “poly” refers to two or more.

[0009] The present invention is generally directed to compositions that can be
used for promoting adhesion between a coating and a substrate and/or between
layers of coatings. The present adhesion promoting compositions (sometimes
referred to herein as “adhesion promoters,” “adhesion promoting compositions,”
and like terms) comprise the reaction product of a polymer and a compound
comprising a chlorendate group (sometimes referred to herein as “reaction
product”). The term “polymer” as used herein refers to the group of compounds
comprising polyols, polyisocyanates, and/or polyamines. By chlorendate group,

it is meant a compound having the formula:



used for pronoting adhesi on between a coating and a
substrate and/ or between | ayers of coatings. The
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pronoting conpositions,” and |like terns) conprise the
reacti on product of a polynmer and a conpound
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[0012] One suitable acrylic polyol for use in the present invention can be
prepared from hydroxyl alkyl esters of (meth)acrylic acid and one or more other
polymerizable ethylenically unsaturated monomers such as alkyl esters of
(meth)acrylic acid including, but not limited to, methyl (meth)acrylate, ethy!
(meth)acrylate, isobornyl acrylate, butyl (meth)acrylate and 2- ethyl hexylacrylate,
and vinyl aromatic compounds such as styrene, alpha- methy! styrene, and vinyl
toluene. As used herein, "(meth)acrylate” and like terms are intended to include
both acrylate and methacrylate.

[0013] In one embodiment of the present invention, the polyol may be derived
from ethylenically unsaturated monomers. These monomers can include, for
example, hydroxyl functional vinyl or acrylic monomers. One example of a



(meth)acryl ate, isobonyl acrylate, butyl _
(nmeth)acryl ate and 2- ethyl hexylacrylate, and vinyl
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styrene, and vinyl toluene. As used herein,
“(meth)acrylate" and like terns are intended to
i nclude both acrylate and nmethacrylate. [0013] In one
enbodi ment of the present invention, the polyoi may be
- derived fromethylenically unsaturated nononers. These
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62 to column 18, line 4. The portions of the above-cited references are hereby
incorporated by reference. Suitable polybutadiene polyols are commercially
available as poly BD and sold by Sartomer Company, and POLYTAIL H resins
commercially available from Mitsubishi Chemical Corporation.

[0015] Examples of suitable polyisocyanates for use in the present invention
include, for example, aromatic diisocyanates, such as 4,4'-diphenylmethane
diisocyanate and toluene diisocyanate. Suitable aliphatic diisocyanates include,
for example, straight chain aliphatic diisocyanates such as 1,6-hexamethylene
diisocyanate. Also, cycloaliphatic diisocyanates may be employed and include,
for example, isophorone diisocyanate and 4,4'-methylene-bis-(cyclohexyl
isocyanate). Other polyisocyanates suitable for use in the present invention
include, for example, 1,2,4-benzene triisocyanate and polymethylene polyphenyl

isocyanates. Isocyanate functional polyurethanes prepared by reacting excess



I ncorporated by reference. Suitable pol ybutadi ene

pol yols are commercially available as poly BD and sold
woyoBarsaeer Conpany, and POLYTAIL H resins PCT/US2007/007835

commercially available from M tsubi shi Chen ca

Cor poration. [0015] Exanples of suitable

pol yi socyanates for use in the present invention

i nclude, for exanple, aromatic diisocyanates, such as

4, 4" - di phenyl met hane dii socyanate and tol uene

sodahARETAT S BUIEH ol b ld 5ORUANRRRcess
isooyanatesywitiapelyamieds asmixtGrdeatisarsifitaheiso Beiuseayat present
Al.so, cycloaliphatic diisocyanates may be enployed and

inventienude, f or exanpl e, isophorone diisocyanate and

[OOﬁJﬁyE.@@& %?guﬁéﬁe?%é@nﬁ%?gé%r ﬁ%oﬂ)@ﬂﬁg)trggentﬁ?ﬁtion include

anat es sui or ‘use in
acryhn\pexiyamlnelpmymdm prepareeikiaoml #minb, kv d@s@e‘réﬁbﬁ(meth)acryhc

acid HPARE B EraDes BLTETIAREIARHIch %]%%%@mm a-
dim@ﬂhgl%"nﬁ la%né)eé}‘?d bhé o?irﬁfogfégﬂ)’;ﬁérﬁ%@?@%gﬁ%%eéggﬂgI')?ég'l?

ureas prepare
unsatsioated madmemaist sughcdsy alityineste ar ofnfmathyaesylichetie iicleding, but

00
o B8 RO bt e B EL
d
and 22 SEL HeRYBORAE okt Uil SrotaileuBoiy S 48 SBRENG
alphas metbyjts}yrgnen@@d Miply! tedteres r Polyoryalkyd/amnines may also be

emelfyel GRS Blin 8D A LARIER Jelsarerdebavaiabie

undéﬁlﬁ@fﬁ%{oﬁa §AHHE JEFFANINE s§wrﬁsrﬂfan Paaa%hy' ic acid
—i'ncluding, but not Iimted &msth acryl at e,

[001d] hin O(Iﬂ@mbca&mnbtﬂ@e adhwpn (nli@mﬁjeisw preset Rwentlor%
may SRR BER D OruBRes o AR 6BV B aRe E BT BB e
comﬁﬂé,lmg)ay@ﬂ&sbelndafﬁ GRSIPTEY tihisSnbedisTEnt, QY %C’(I@ﬁ?ﬂ@ﬂ&ﬁ rRhy be

sui tabl e pol yoxyal kyl am nes are comerci al
synthgeizedby & é refrigastinga mqrm@ern@nmpuwammmewatmgmmeuch

as, fﬁf’% te'scﬁg rebﬁ erJ ggﬁ?%'?ﬁ/%r"%oq?% W inyf f 8%aA¢ Iggrsy ic
hydroxyl monomers, such as, for example, hydroxyl ethyl (meth)acrylate, to
produce vinyl and/or acrylic hydroxyl monomers comprising a chlorendate group,
and subsequently forming the acrylic polymer with the vinyl and/or acrylic
hydroxyl monomers comprising a chlorendate group.

[0018] Itis also contemplated that in certain embodiments of the present
invention the adhesion promoters may include reaction products comprising
various mixtures of polyols, polyisocyanates, and/or polyamine polyols and
various mixtures of compounds comprising a chlorendate group.

[0019] It will be appreciated that the reaction products of the present invention
are distinct from the reaction products formed for use in UV cure applications.
[0020] Reaction products of the present invention may have a theoretical

~ chiorine content from 5 to 47 percent based on the total weight of the reaction
product. In certain embodiments, the chlorine content may range from 8 to 35
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groups reactive groups include, for example, epoxy compounds, amine and
hydroxyl containing compounds.

[0023] In one embodiment, the adhesion promoting compositions according to
the present invention may further comprise a chlorinated polyolefin. Chlorinated
polyolefins for use in the present invention include those modified with an
anhydride, such as, for example, maleic anhydride. In one embodiment, the
reaction product may be attached to the chiorinated polyolefin by first attaching a
polymer, as used herein, to the chlorinated polyolefin by polymerizing the
monomers in the presence of the chlorinated polyolefin to produce a
polymer/chlorinated polyolefin product and subsequently reacting a compound
comprising a chlorendate group with the polymer/chlorinated polyolefin product.
In another embodiment, an acrylic polyol is reacted with chlorinated polyolefin to
produce an acrylic polyol/chlorinated polyolefin product that is subsequently
reacted with a compound comprising a chlorendate group, such as chlorendic
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the present invention may be prepared having a “low solids” content. In such an
embodiment, the adhesion promoting composition may have a solids content
ranging from 10 20 percent based on the total weight of the adhesion promoting
composition. In another embodiment, the solids content is from 1 to 10 percent
based on the total weight of the composition and in other embodiments the solids
- content is from 3 to 7 percent based on the total weight of the composition.
[0026] The adhesion promoting compositions of the present invention may
further comprise solvents. Suitable solvents for use in the present composition
include water and/or organic solveﬁts such as aromatic petroleum distillates like
toluene, xylene, and aromatic blends; aliphatic solvents like cyclohexane and
naphthas; ketones like acetone, methyl ethyl ketone, methyl isobutyl ketone, and

methyl amyl ketone; alcohols like ethyt alcohol, propyl alcohol, and diacetone
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adhesion promoting compositions by use of a grind vehicle, such as an acrylic
grind vehicle, the use of which will be familiar to one skilled in the art.

[0029] Example pigments and/or pigment compositions include, but are not
limited to, carbazole dioxazine crude pigment, azo, monoazo, disazo, naphthol
AS, salt type (lakes), benzimidazolone, condensation, metal complex,
isoindolinone, isoindoline and polycyclic phthalocyanine, quinacridone, perylene,
perinone, diketopyrrolo pyrrole, thioindigo, anthraquinone, indanthrone,
anthrapyrimidine, flavanthrone, pyranthrone, anthanthrone, dioxazine,
triarylcarbonium, quinophthalone pigments, diketo pyrrolo pyrrole red (‘DPPBO
red”), titanium dioxide, carbon black and mixtures thereof. The terms "pigment"

and “colored filler" can be used interchangeably.



napht has; ketones |i ke acetone, nethyl ethyl ketone,

nmet hyl i sobutyl ketone, and nethyl anyl ketone;
wabhkowhebda2| i ke et hyl al cohol, propyl al cohol, 2a@US2007/007835

di acet oneal cohol ; nono- and di al kyl ethers of ethylene

and di et hyl ene glycol Iike ethylene glycol nonoethyl

et her, ethylene glycol nonobutyl ether, ethylene

gl ycol nonoethyl ether acetate, diethylene glyco

nonobutyl ether, and diethyl ene glycol diethyl ether,

[Oowﬁeék&%pﬁé‘z%ré‘ﬁcfﬂzd@%ﬁ r%cr%tah %}ﬁ ihgssthat are solvent
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colorants can be used i esi on
d'“%@ﬂ}%ﬁatsﬁﬁﬂe Gifenninal, praesent i nvention. [0028] Exanpl e

0084, 578 535 B RBR S 645 SR g
but Replireité®to, %ﬁbﬁmléf@sdé‘@@ﬁ' Ndr@baﬁ@%"ﬁ spe?s?oﬁsfgén as

speci al effect conposi tions. A colorant may Inc
inclyqs org gRfIQse highly dtﬁp}er%ﬁdm@mpa;’bcled:qhnmtsrandiat colerant

partfc@aoﬂhgpk)f?oég%tebé(e\@%% Sekan\‘? g%g':?gélﬂtggﬁ ?23%'3%@)9 gﬁgfols é{lsual eﬁ%ect

or an

Nanaggﬂmlmdlape:klcm‘fs CEMine i @esme @nessudhe b ént§<'l‘ﬁ d?@s having
ted into the adhesi on pronntln nposi ti ons

a Pawﬁ% € %S%Fharﬁbﬂ%ﬂnbﬁ@ch §§d¢\$5‘at§138r7Chﬁli‘Wbr tesgrthaml 30 nm.
Nan8EaRdFIcs car oo B Rea Sl ek Progil b tarbSpRigments

with girigdisgt medraeplma\nng anﬁartuﬂe Isizdeof 188$ tHHTe0 Bohn. | Fkapgld O,
pi gnent, azo, nobnoazo,

nanqga;ﬁ@é%sfpﬁ%ﬁﬁ%ﬁn&%ng’&@g f@g,@@kmggla@g) are identified in U.S.
oG BITRRSHOEe, RIS TRbEiod Bl BRI oo
Nancpmﬁrhalleo:bymrm,s azni alsc bedlmeucem%by bﬁjﬁthlhzatlon precipitation,
gas phase condensation, and chemical attrition (i.e., partial dissolution). In order
to minimize re-agglomeration of nanoparticles within the adhesion promoting
compositions, a dispersion of resin-coated nanoparticles can be used. As used
herein, a “dispersion of resin-coated nanoparticles” refers to a continuous phase
in which is dispersed discreet “composite microparticles” that comprise a
nanoparticle and a resin coating on the nanoparticle.” Example dispersions of
resin-coated nanoparticles and methods for making them are identified in U.S.
Application No. 10/876,315 filed June 24, 2004, which is incorporated herein by
reference, and U.S. Application No. 10/876,031 filed June 24, 2004, which is also
incorporated herein by reference.

[0033] Example special effect compositions that may be used in the adhesion

promoting compositions of the present invention include pigments and/or



peri none. di ketopyrrolo pyrrole, thioindigo,

ant hr aqui none, i ndanthrone, anthrapyri m dine,
wobheowransdaz one, pyrant hrone, ant hant hrone, di oxBeTms2007/007835

triaryl carboni um qui nopht hal one pignents, diketo

pyrrolo pyrrole red ("DPPBO red"), titanium di oxide,

carbon bl ack and m xtures thereof. The terns "pignent"

and "colored filler" can be used

interchangeably [0030] Exanpl e dyes include, but are

rrB% fdnd tkﬁg%k% %iq 2o fdte %S%eﬁ'géxg ?ﬁgﬁﬁ%}{%&\ eé"?‘sq}é%%fcénce,

suc o green: or _
peablesoende vm"tatliatsﬁeeﬁnpmmréﬁﬁwepﬂﬂdﬂeeﬁg'\c@ ddHromism,

i d [0031] Ex le tint I but
ol SRk o By o B o
I 6
T i T e

suck@s@paNTES oabektivieX| MANEB-INIT Briod ERbARAPESal effect
conmer ci al Igreaval | abl e from Accurate Di spersions

COMPOFHUONG Fakf QHP@rﬁnCO@fe?ﬁ it asuchthat theoepdon ofdberpating
chaﬁﬁ%’%’ ﬁ/g%ﬂgﬁé%b?ﬁﬂ%i flléﬁ/] A% J ﬁéjr@ﬁt %rg Iopaﬁfanﬂilé REloF efBct
coniosjiionsiare idexifi eﬂantU Bl Patbrd INo. §,80v5 08682, incorpdeatedeherein
by retsrBRGa ARG el Gt Ficl SOOI R ScRad: el Tdnsparnt
coated! rﬁ[ca%iﬁﬂ/@f sYHIREHC i Q!o‘éfed’ élﬁéﬁa gg Coﬁfumlna a fransparent

Nanopartl cle di Sper si ons can I nc or ant S SUC as
liquigiaysal pigment o iguit avystgl eogiimgt antier any eooipdsition wharein

interrangareraion Rk s duikeBtartal B RhadRaErglA ot
becaisd RtheasirachlelinBak HifdreAtigricilbas tﬁ@guﬁa&@w tHe Raterial
particle size of less than 0.5 mm Exanple

and#&I@lﬁartl cl e di spersions and net hods for making them

0o SRR ARl TRt S b R e
and/@r@neto@hmlocwmpéﬁﬂomamm&n%mgubnyalférxsﬁs&idld)rz\ﬁhé@exposed
preci pitation, gas phase condensation, and chemni cal

to org PF More gyt S@Jrcemiari be used évthetcasmposilionsetite present
' lnvegf d‘gﬁ nbﬁSthﬂr&ﬂ& %{)raﬁﬁ&gsgﬁs'{\?engg%bgsﬁ‘ b&8 Ah'HY SethBfd by

€sl on promno
exposure to radiation of a specn‘led wavelength. When the composition becomes

excited, the molecular structure is changed and the altered structure exhibits a
new color that is different from the original color of the composition. When the
exposure to radiation is removed, the photochromic and/or photosensitive
composition can return to a state of rest, in which the original color of the
composition returns. In one non-limiting embodiment, the photochromic and/or
photosensitive composition can be colorless in a non-excited state and exhibit a
color in an excited state. Full color-change can appear within milliseconds to
several minutes, such as from 20 seconds to 60 seconds. Example
photochromic and/or photosensitive compositions include photochromic dyes.
[0035] [n a non-limiting embodiment, the photosensitive composition and/or
photochromic composition can be associated with and/or at least partially bound

to, such as by covalent bonding, a polymer and/or polymeric materials of a
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conposi tions, a dispersion of resin-coated
nanoparticles can be used. As used herein, a

wodiepes@zon of resin-coated nanoparticles” rePeTASL®7@07835
conti nuous phase in which is dispersed discreet
"conposite mcroparticles"” that conprise a _
nanoparticle and a resin coating on the nanoparticle.

Exanpl e di spersions of resin-coated nanoparticles

and nmet hods for naking themare identified in U S.

oo BRSO DT Kb iRy s\ e
photus@nsitivti compsiticDirtmgpdteldut o tl?lél B6atity ar?&gg@??]tdmﬂé?ihto the

i s also incorporated herein by reference. [ N
subgiraigpihe Ryiesansitive sempesitiposind/emshatashromig chmposition

s g S T SRS B0 oA o aheab

nventi

component i ATDréAndEENVith 2ORSBIIRRR Shbesingeritéf thepresent
fl ectance,, pearl escence, netallic sheen,

invepfieR RN EHIE Migraionas of e coichiaMpergfotosensitive
S . - ! i nd/,or

comBRR R A iHRkocH B TIEOR ERRIBL sl nBABHR TheMaRiRem

are identifiedin UeS.cAhwlication Seplal Noe 10/892¢919 fied JEUE DG 3004 and

. opacjty or texture. In a non-limting enbodinment,
'”C%%Eejfeﬂyh%fﬁf%gw 8RJ¥S ti ons can produce a color shift,

00351 b e e 0, KBBRANS  any
amosnt sufficieotfmimparbtie desirddiisnalfantion colbk SediatirtcoNsrant, if

i d herein by ref N
use Y FORBFISE 1ok | SPRC o BbhBBEI 8h P ecRlRSeRCbamRoStions,

sucH &8f5RA8 e@uo%gﬁtdpé'?c%ﬁt Gnslt®B5 W&gﬁfﬁ%rﬁgﬁ it ﬁ&g@fd

silica, coated alumna, a transpar crys

percgnypasad om the tpialdveight obthecommpositiorand/ or  any
rence results froma

100373 PRRbhoR. i akRarion sramofas coMARSHansof fae erasant ipygntion
ey b oy oty BB 30 4, L) BRI sgers
fillerg, geadfjve dilusmis airassrinking mgentsy otdsditinfermisg rasins,
e R e I T -
compoisedof the present invention are substantially or completely free of
silane containing compounds. As used herein, the term “substantially free”
means that the material being discussed is present in the composition, if at all, as
an incidental impurity. In other words, the material does not affect the properties
of the composition. As used herein, the term “completely free” means that the
material is not present in the composition at all.

[0038] The present invention is also directed to methods for improving adhesion
between a substrate and a coating, comprising applying to a substrate any of the
adhesion promoting compositions described above. The coating can be any
subsequently added coating, used for decorative, protective and/or functional

. purposes, such as those described below. The methods of the present invention
are particularly effective in promoting adhesion over EVA (ethyl vinyl acetate)
foam; polyurethane; fiberglass reinforced plastic; plastic including thermoplastic
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to one or nore |ight sources, can be used in the

conpositions of the present invention. Photochromc
wanaa7ar3qhot osensiti ve conpositions can be act peatseoonpo7s3s

exposure to radiation of a specified wavel ength. Wen

the conposition becones excited, the nol ecul ar

structure is changed and the altered structure

exhibits a new color that is different fromthe

original col or of the conposition V%en the exposure

and G Rk R BB B BSOS Rl bt
and/esinetaln [tWilldde apsreeldtad it nehpof mtesé fsabgwaﬂ@@%ré fleRible
returns. In one non-limti ng%tenbodl nent ,

substiatase s weed Aempibr "fisrile subsiratel and bh@é@ms wieckrsubstrates

thaF@érgghgé(@o'rﬂ %}ﬂpalegf@lﬁtsgg ssch'(rg ﬁﬁﬁ@ﬁéggﬁ*rﬁ%‘g@fg% the

likeyimthoot sighificarcmedsrsislestangel ImcorbiRssmbogitherss,thefexible
20 seconds to 60 seconds. Exanpl e photochrom c and/ or

subsHatessaiessampressibin sehsiraips. Cﬁ@ma%sqmi@tsybﬁtr@ﬁﬁ'@ndwés terms

e 30 8 801 1O B igppation nc

retmnmrgcteISUIbetarmany tree mecshabedmuetthe Todpressive U@&ﬁ'tnatlon has
bound to, such_ as coval ent bondi n

t I
Cearég&yﬁ&e téﬁa/ BPMPEFSANG Aef Oﬁfaﬁa@n" Mmeaps adp@?'wmﬁalzsal@se that
L.t
redwmum%gtg%’%‘tg?ﬁ:&é?u g5 s%?%%@nca‘?”@&? gbgodgr%tchgn
"EVéX foahe' ccanmomgnwdpem yeil &bém aeldllancrbosdtbcaumm at@per bell

oLl s e ksl Pl shgoers
"c!ob@d‘ eeil foard" H@aﬁ%ﬁaﬁﬂ@’f@én%nﬂﬁﬁé%&@?&r%t& 8@@8‘?& ed."EVA

accordance Wwth a non-limtin
foarpraagigncludefied sheets dtasbabsmmmuwemE@Aébam such aé shhe

ik B0 o ey s BN B v TR erb bR Ry BRem

porédil§. iNertt E\eA chRA ddnﬁms‘éoé)ﬁbﬁ@é kOAaRSht @§k|r§“°whgr as flat
107892, 919 filed July 16, 2004 and incorporate ereln

shegis orefiabsoan ex{ubﬂ%@orbusgserfecaj Pdiheethanersaistrates dnzording
o V] FB8Bh PebliS TS FrBBSBhohlh A AR s
are sfit&sa po%ﬁ\efr‘?ir?fo%fésteﬁ lirethane and silicone carbonate urethane)
polyester or polyether based thermoplastic urethanes By “"plastic” is meant any
of the common thermoplastic or thermosetting synthetic materials, including
thermoplastic olefins ("TPO") such as polyethylene and polypropylene and
blends thereof, thermoplastic urethane, polycarbonate, sheet molding compound,
reaction-injection molding compound, acrylonitrile-based materials, nylon, and
the like. A particular plastic is TPO that comprises polypropylene and EPDM
(ethylene propylene diene monomer). "Metals" include all metals such as steel,
galvanized steel, cold rolled steel, Mg, Al, Ti, and the like.

[0039] All or part of the substrate can be coated using the adhesion promoting
compositions, which may be applied by any means known in the art. Examples
of suitable application techniques include, but are not limited to, brushing, wiping,
spraying, dipping or flowcoating. The adhesion promoters can be used in any
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used, may conprise from1l to 65 weight percent of the
present conpositions, such as from3 to 40 wei ght
woenwansesor 5 to 35 wei ght percent, w th wei ghPCpaiSe®nn07835
based on the total weight of the conpositions. [0037]
Optionally, the adhesion pronoting conpositions of the
present invention may include other coating additives

such as, for exanple, rheol ogical agents, fillers,
reactive diluents, cross-linking agents, other film

amowitito yipld ﬁﬁplfb’i/edliédhésrlcﬁi Béﬁm%eﬁriﬂets%s raftCan ({ Qn)z Qﬂ@ponal

enbodi nents, the adhesion pro I ng conpos

Coaf'ﬂﬁlﬂe@%éﬁplledﬁventl on are substantially or conpletely
used herein,

100401 R Ghorting R 6 o o st i dhe Rariciles shieanien
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meﬁﬁt"éﬁ‘ P@mmsé@naots@hfmetreammemmwntcﬂuzie obr é)lwnple plasma

treaﬁﬂ%@toﬁ%@gotgeqtﬁfﬁn dalﬁ@{a:s:qnm q Eﬁm /}Jﬁéhe@cal

cleanimpasih a9solaénedlbanihg038] The present invention is
sg. directed to nethods for inproving adhesion
[00433; b

erAdhesigispromalingnepatingozarpasitieremay Sengpplied|tyiang

h dh
R R e
partlalijoseamﬂaelnmtryaa@ifsﬂlngQﬁfahﬁg oréaAthd éﬁpl%ﬁoﬁt@bbﬁ Psugcesswe

I gse% ectlv and/or functional purposeg, such as t
aye ayer 6Qatingh8ystefhods of the present invention

[004%!/6AP@F Eeﬁlw\?ﬁ%h?/ofgﬁé ?8{1!9%48;1 gggﬁ’\oggﬁ tybﬁﬂ{%gﬁgs it €an‘be cured,
suchf as)by fasising mt rodmrterpepitass hed tfﬁérﬁ§bﬂn&1éll9‘ﬂa‘k@ﬂn n certain

ther and/ or thernpset materials as known
embegfgn $ ﬁﬁ?ﬁi’@f‘%ﬂ& opgfaton §aa bectarded obbifenexamplepat a

el Yo P ERRAES 1 37 £y ST S BE°T v

substrates ar

embodimentdihe curbdempeedtusnthayi ﬁ@ﬁsxbﬁﬁ'ﬁﬁnﬂ;ﬁﬁ@heﬁ“ Olt is well within
under go mechani c stresses, such

the SE@b@éhﬁfﬁécﬂ*’ﬁéefﬁﬁw ngdﬁT%WﬂﬁeaPP@@rlaw eursLeonditions,
parﬂcﬁll@ﬂy fékﬁf&‘h tb{dﬁ@%ﬁezéﬁﬂb e%g%ﬁl{)b% % g’s‘%ﬁtcba}%ﬁ&h@g@f‘bl e

nmbodi ment S,
prom§tﬁis§$ bamppiledinrlmdnymlm thidhabsabPtherddhdsidte pididter can

range from 0.01 to 1.0 mils, and is usually from 0.1 to 0.4 mils. In some
applications, the adhesion promoter may be applied at a dry film thickness of
from 0.05 to 0.20 mils. In one embodiment, the adhesion promoter is applied at
0.05 to 0.1 mils.

[0043] Typically, a primer and/or a basecoat composition different from the

adhesion promoting composition may be subsequently applied on top of the
adhesion promoters described herein. The primer and/or basecoat may each be
pigmented or unpigmented. A clear coating composition may optionally be
applied to the basecoat. The primer and/or basecoat and/or clearcoat may be
applied after baking the film of the adhesion promoting composition, or may be
applied in a "wet-on-wet" configuration prior to the baking operation; that is, the
adhesion promoter can be cured or uncured prior to the application of
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refer to substrates capabl e of undergoing a

conpressive deformation and returning to substantially
woOheo7sas@2 shape once the conpressive def or mat i 8aT&2007/007835

ceased. The term "conpressive deformation" neans a

mechani cal stress that reduces the volune at |east

tenporarily of a substrate in at |east one direction.

"EVA foam' can conprise open cell foam and/or cl osed

cell foam "Qpen cell foant neans that the foam

conprises a plurality of interconnected air

h ;
subsgnygBLCRAING lpyaitr ABasitaliRPriMGE pRRarabAD /§§§§%$éosat can
be 4368k CbAATHe REBAS Y RYAAALAR delfiyislitiot, and te

partitulaplss forthéfsabetratel yAdisesidn Biihe sidisegaanhenating layers (i.e.
ity., Mol ded EVA can

PR eE0al, HERRE CEaeaRto i S RNARLEd,AS FaRParea o 4 Substrate
coa;%kfﬁﬁtﬁoﬂptlﬂ sgtf}f%@ﬁ%tgweéc PHSreft! e&dine embodiments,

yur et hane su tes according to the present
theiachesioingpromratingcnapasitidniscd e sdribeldtereinaard dpplied éis a separate
hybri d exappl.es are, siljcone pol yether or pal yester
laydyy dprotie SRR Bbr o s Bom Eehdney sl BArE e
added %eéﬂb%erb@o%qggtéﬁeéﬁ@ﬂb fivd 'tﬁ irHFf)iv’é%ﬂS?adﬁlésibﬁ' reklofing
I's meant any of “the common therhopl astic or
propeeiesud ¢éhati coptisgn tloetinstanee, dhe aldbesiongratioigg compositions of

oSSBT i Rkt I koot R AL HEL e a1l
priniéelotAB SubBRANCAAIBRR itaprEYAE Bie BBhEYINA of 8BRYAE applied over
reaction-injection nolding conpound,

the acimarornothérembedimeants.dne adbesiop rrAMGing compasities's may be
o B Ol hi b doriPe o 2 St GRS riRSe Ty o Bl cite

adheBRInustenidtbrambglbe sdddl s fveebmpoabrapbiyerbinamsehs a direct
cold rolled steel, MylAl, Ti, and the |li1ke. [0039] All

glossytopgeat ibat isnappliediirestly te arsubstratmerte aiprimgd: swévslrate- The

ach S ey e bk PSRl rlioRRert Bpd 8€ an

additivel tocaiotiosr deingiin wesarho@htaagingUforareto 80 peioent Based on

to, brushing, w ping, spraying, dipping or,
the weighfdtsold resie Inanetes s et dhe aAhegiongsampter can be
addggﬁngﬁntg%ﬁigﬁb%%gﬁ{:ﬂgﬁ%@gﬁe@é% @lﬂﬁ@\%igﬂﬂgf solid resin

or in an amount ranging from 5 to 10 percent based on the weight of solid resin.

EXAMPLES

[0044] lllustrating the invention are the following examples that are not to be
considered as limiting the invention to their details. All parts and percentages in
the examples, as well as throughout the specification, are by weight unless
otherwise indicated.

[0045] Examples 1-7 illustrate the preparation of a polymer comprising a
chlorendate group according to the 'present invention. Examples 2, 3, 5, 6 and 8
further incorporate a chlorinated polyolefin. Example 7 illustrates replacing a
portion of the chlorendic anhydride with the reaction product of polyisobutene
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coating layers applied. [0040] Dependi ng on the needs

of the user, and the particul ar substrate invol ved,
woheo7siakmtr at e may be pretreated prior to appl PCatisem7/007835

of the adhesi on pronoting conpositions. Such

pretreatnment may include, for exanple, plasma

treatnent, flanme treatnent, abrasive sanding, W

irradi ati on and/ or cheni cal cleaning such as sol vent

cl eani ng. [0041] The adhesi on pronoting coating

iti . lied b .
andRGRIS bt Hindfle ik & e P Gidlupasatne
chldredtid anhaidriie s Wﬁé@hbhété]??é;ﬂﬂcéﬂ.t h an existing
coating or can be applied between successive | ayers of

a multi-layer coating system ' [0042] After
Ex @§§| i g,ati on .of the adhesion pronoting conposition, it
- cured, such as by flashing at roomtenperature
[0046 Ahesctptiizkalay chaippdd with g@ﬂﬁrér, "ﬂh@'ﬁb&ﬁbdﬂ%‘,tn‘itmq«#ﬁnlet
a

baki ng operation can be carried out, for exanple, a
and: 2 apedensere The chasgestqiheoeatiionflagioateoshovanin Table 1sbelow.

ohdle A wEb I Raged P e BliER FERliTq ML For Epeapre of
135RCttbi 14 2f Baungler bl nitbgem atriogsiiare] T@ thérdfixirkf ¢har@e A, charge

determ ne appropriate cure conditions, particularly
B angghage G wase synyltareisly added ovena pered of vahpurs. t The

rea&ﬂih%iiﬁu“re%@ﬁﬁﬁf at‘g‘%ﬂﬁ)‘? L8AdRBR kor5th hdiiearly %efr{( édBlecbto qo°C.
t hi ckness o € adhesion pronoter can range from 0.0
Charge D @arithen added asdube addatiohrmixture vdoh6lddatréd° €. fot 05 min

sonme appljcations, the adhesion pronoter may be
a"daﬁﬁ‘ﬁsﬁgﬁg%dy %PQi‘PS’/?(? 3bn$t hi ckness of from 0.05 to 0.20
mls. In one enbodi nent, the adhesion pronoter is

applied at 0.05 to 0.1 mls. [0043] Typically, a
Examples?: and/ or a basecoat conposition different from

1004733 £ (TR Sk e ord meR GDie PR Frgiasgdti: fiipoen nlet
andRfESHdensENCTRE ICRBFgeY Y tAE rBASRAPRIsKEY Sk ReTable 1 below.
Charge A was then added and stirred under heating to a temperature of 110°C
under a nitrogen atmosphere. The charge B and charge C additions were
simultaneously started over two and three hours, respectively. After the
completion of the addition of charge C, the reaction mixture was held at 110°C
for an hour and then cooled to 80°C. Charge D was then added and heated to
100°C. The reaction mixture was held at 100°C for 208 min and subsequently
cooled to 30°C.

Example. 3:
[0048] A reaction flask was equipped with a stirrer, thermocouple, nitrogen inlet

and a condenser. The charges to the reaction flask are shown in Table 1 below.
Charge A was then added and stirred under heating to reflux temperature of
135°C to 142°C under a nitrogen atmosphere. To the refluxing charge A, charge
B and charge C were simultaneously added over two hours. The reaction
mixture was then held at reflux condition for an hour and then cooled to 90°C.
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pi gnent ed or unpignented. A clear coating conposition

may optionally be applied to the basecoat. The priner
wanaa7ae3daasecoat and/ or cl earcoat nay be appl i edTakemr/007835

baking the filmof the adhesion pronoting conposition,

or may be applied in a "wet-on-wet" configuration

prior to the baking operation; that is, the adhesion

pronoter can be cured or uncured prior to the

appl i cation of subsequent coating |ayers. Any suitable

ChaIReT s BRI oy PEGER e helf atPGIC BT min
andssithseqaently eodletite 304€Ct i cul ar use for the substrate.
Adhesi on of the subsequent coating |ayers (i.e
primer, basecoat, and/or clearcoat) wll be enhanced

Exaqﬁ ogpared to a substrate coated w thout the adhesion
er described herein. In sone enbodi nents, the

[oowhe% reﬂctmmﬂuah was equippsd Withns sthess rthémbd@@pm RitRsgen inlet

d as arate layer. |In other enbodinents, the
and 3RS, GHErGs At pritied i ecdaskoand parediwed hest to a

tem@??é%"?f %‘é"‘?}%ﬂ%‘}‘??2@%?“?%43@“5%&@*“3@"?& ArgRiE "
u

per mﬁ@datarre XN C}hﬂ@ﬂ)Bla‘l@ crare £ whensadfled bmmm@engly to the
to inprove t

dded
flask B4 biBert S%béJ‘Pﬁ@W t Ené rEeBrumidure e held algefiux .
condiiton ftean h@uaéi«'mu@ébq%fenay%eetéd% sﬁPge' GRaRLe vJa%ethen

priner. In other enbodi nments, the adhesronpronoting
add%nﬁbgurea@tm riutsewasl theh mnrﬁamedtatm@"crfat 156 neipplesemnd

opcoat. For exanple, the adhesion
sub pr mﬂgﬁggwog‘@%géded to a two-conponent pol yurethane
as a direct gloss topcoat that is applied directly to

a substrate or to a prined substrate. The adhesion

Q@_ﬁlﬂéﬁti ng conpositions of the present invention can be
in a

00580255 8 e 5 SRS P ol P e
and a@ondenesi. "Changyedh alddeiddeultedhaBakk ahB%tlﬁ@B%ﬂPﬁ‘eat t8 reflux

onot er can be added in amount ranging from?2
teme?é?@é%P T Adaeld 206 underadiigngen atreosphirees iGhange Brarahcharge

C wf%?@‘éﬁheof SQFQ%&'@;S?E’ ﬁw%&%’g@ggg%o Surtime ptenod The
reaction mlxture was held at reflux condition for an hour and subsequently cooled
to 90°C. Charge D was then added. The reaction mixture was then maintained
at 100°C for 300 minutes and subsequently cooled to 30°C.

Example 6 _
[0051] A reaction flask was equipped with a stirrer, thermocouple, nitrogen inlet

and a condenser. Charge A was added to the flask and stirred with heat to reflux
temperature of 135-142°C under a nitrogen atmosphere. Charge B and charge
C where added simultaneously to the flask over a two-hour time period. The
reaction mixture was held at reflux condition for an hour and subsequently cooled
to 90°C. Charge D was then added. The reaction mixture was the maintained at
90°C for 195 minutes and subsequently cooled to 30°C.
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[0044] Illustrating the invention are the foll ow ng

exanples that are not to be considered as limting the
wonenksa@n to their details. Al parts and per eemuagm®s/007835

in the exanples, as well as throughout the

speci fication, are by weight unless otherw se

i ndi cated. [0045] Exanples 1-7 illustrate the

preparati on of a polymer conprising a chlorendate

group according to the present invention. Exanples 2,
Examphe 76 and 8 further incorporate a chlorinated

efin. Exanple 7 illustrates replacing a portion

[0052] t AgeattioT Bask wasequibpedeavith alstitreg, theembcauplermiftogén inlet

f pol,yi sobuteneand nmal ej ¢ anhydride. Finally,. ampl e
and CRBURNSETe A e & WS waRcied TDRS Aasaasl shded iy tPeario 2
2SRt 957 Sh ALY AR AR ol bRl pemite
to ref#m.nﬁbangﬂ Bi?mﬂ thevge w?:eeﬁ iadmti eimhldimimﬂeiy.tgl'lfhe flask over
charges.to the ction flask are sho in Table 1.
@ HEF BTN BT R0 e (SRAIORATBHTE NP i Ara detiugpndltion for
MOW&ﬁks%adtéabééa&%myédméa gé‘i’).obh%?ga@lj\ﬁaé‘ﬂ% bvér ten

nitrogen atnosphere. To -t refl uxi’hg charge A, charge
minBtes Tl seaptiot mixture svas theamaaintdigeddt ¢ 36 W for 24 miriudes
dof t Wo hohlrs. ITH? rﬁaétion m xture was held at refl ux
an c%“rp(ﬁeﬂf‘lsﬂ ¥ Gro'y ‘P]g r~“and then cooled to 900C. Charge
D was then added and the reaction m xture was hel d at
90 C for 205 mn and subsequently cool ed to 300C
e 2. [0047] A reaction flask was equipped with a

Ex
10084, "A Feact bR R P puipPRl W L sl In SRRy R FRT G et
andbetonder{Senr Ohafgavaswidaddad es theaMskksand EBfed Mierheat to a

heating to a tenperature of 1100C under a nitrogen

temperaigisHely B35° Prenaar & gifrogen sdmenphere. d hriehargevwasweemitied

# Jpul
to ref ) CRRERIS sREhBII R MGe dalRAImulpRRuSIaL: e fasssover
a thrdemhogersClitheeranetich ntixtune wagreeldvas rdfieixctoriditiohOdEan hour and
subsequently cooled to 80°C. Charge D was then added. The reaction mixture
was then maintained at 100°C for 155 minutes and subsequently cooled to 30°C.

TABLE 1*
Ex. 1 Ex.2 | Ex.3 | Ex. 4 Ex. 5 Ex.6 | Ex.7 | Ex.8

Charge A
Xylene ; 295 | 14276 | 295.0 336.6 295.0 295 875.2 250.4
CP343-1 -- 392.7 64.4 - 160.7 | 144.9 -- 68.9
Charge B
Xylene 86.3 540.0 86.3 - 86.3 86.3 - 947
2-Ethylhexyl Acrylate 1154 | 439.0 442 200.0 70.2 20.1 520.3 77.0
Isobornyl acrylate 115.4 - 442 200.0 - 20.1 520.2 -
Hydroxy propyl methacrylate 245 151.9 69.4 - 243 37.2 - 26.6
Hydroxyethyl methacrylate - - - 139.5 - - 362.6 -
Charge C ‘
t-Butylperacetate -- -- - 35.0 - - 91.0 -
LUPEROX 262 3.1 19.6 3.1 - 3.1 3.1 - 3.4

1 Xylene 1014 | 6345 | 101.4 | 220.0 | 1014 | 1014 | 572.0 | 111.3
Charge D
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for an hour and then cooled to 900C. Charge D was then
added and heated to 1000C. The reaction m xture was

waebw/1a8641000C for 208 nmin and subsequent|y coBCeasSt@®7/007835

300C. Exanple 3: [0048] A reaction flask was equi pped
with a stirrer, thernocouple, nitrogen inlet and a
condenser. The charges to the reaction flask are shown
in Table 1 below. Charge A was then added and stirred
under heating to refl ux tenperature of 135C to 142C

|Lnrh:r Q$'+rn ‘r'\r-nlﬂ a To tho v afl

GLISSOPMEEAT WO hour g,

: Ia
A-Hogeh—at-Ao Spreffe—rot e grruXtrig—Ccnalge

Chlorend%anﬁy hge B and ﬁ% g§979y 98,651 M4l fNeees! Y @gﬁed 1051.6
e |réactijon_m Ntureé Was_t hen held at.

200

% soligs hel d at 900C florzg389 mA gndssul)seggent I3g.8cqolzed t064.6
Acid valueOREKOEKtpl e |4 1pB049]16A rle@eBi gn 4biBagk 188s |ed2bppeds.4

Analytlcgig'léél}l‘t’é comditTon—for—am hqQur —ang then |cool eq
C. Charge D|was then added and react]i on m'xture was

wth a stirrer|, therjnocoupl e, nijtrogen inletf and a

45.6
11.9

condenser. Charge A was added to the fl ask and stirred

; W@lahtﬁlgglpmﬁ O i 1%5 i of 1c:3 va; le S chemlcals
- LU'P}%&B@%LF eﬂi%? yn}aEﬁ g&@é n-fa
Hef taerB?odu o Bobutefd) Bic dfhydrid Iable under the designation

GLIssomul. B/amcmysalAgFto the flask over a three hour tine
4 - pymediutionineylemact i on m xture was hel d at refl ux
condition for an hour and subsequently cooled to 8Q0C.

r ' t fes! 1RD6
0081 BB, M5 ST NS e bt S
thatilosteatetan @G0 praxwotipigecdnp@di@]s. A reaction fl ask was

edvvlthastl ot her oupl e i,trqgen i nl
roo§RH' RS SrtaesisPrch JeBle A idESaRRId10HS. (el
utmié éﬁé Bebatlctdlof B RAm So%srﬁ@ HX lﬁo%ﬂléﬂ atsléafn@pl@ﬁ 51i3%r dotaparative

a nitrogen a here. ar ge and charge
comwmmraaums alcnmmanmmtluavwlabietdh@rfn%edk polyelefia reduced with
xylene. Fhe ch onnatepdE po!yoleﬁn IS deS|gnated CP343-1 (100% solids) sold by
Eastman Chemicals. Sample 14 is also a comparative composition and is a
commercially available adhesion promator sold by PPG Industries under the
name ONE CHOICE that incorporates an acrylic modified chlorinated polyolefin

where the acrylic does not include a chlorendate group.

TABLE 2*
Sample Sample Sample Sample Sample Sample

10 11 12 13 14 15
CP343-1 -- 3.7 - - - 10
Product of
Example 1 10 10 - - - -
Product of '
Example 2 - - 15 - - -
Product of
Example 3 -- - - 15 - -
ONE CHOICE - - - - 25 -
Xylene 36.9 60 33.2 38.2 35 20

" All weights in grams.
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reaction mxture was held at reflux condition for an

hour and subsequently cooled to 900C. Charge D was
woheo/1astded. The reaction m xture was then nai RCEiUS2®7/007835

at 1000C for 300 m nutes and subsequently cooled to

30C. Exanple 6 [0051] A reaction flask was equi pped

wWth a stirrer, thernocouple, nitrogen inlet and a

condenser. Charge A was added to the flask and stirred

with heat to refl ux tenperature of 135-1 42C under a

[0086] " PASE PLEREP ol BN Arafb i RO oEMI & REe

t aneousl tot over a

Sampplesdd-13hd he&xbstretesmsumleamaswbeé gouffed withwn abrasive
sequently cooled to 9Q0C

i f h d
Scéﬁ%%ﬁo{’ b AM $13baW anyadhesian empafisen péam?ffe% ébefore
appi%%%rﬁb{‘t@@g%iohg% %{E}ft‘é&%ﬁﬁ/g@%‘ éliar gg'gf[l O%ﬁﬁiasg' vb/ahse coat
of the adb@@dn \énromnoang mbnm@sitlmheamapméqgj ?gh {aihéép*r?? gggitg ::gdiry film

ser
thiogfesstee fome o5 raioh CAsavs: ¢ 176 o mesiens et pormitied

.. S t
to ﬁﬁeﬁ gegﬁqgém% gﬁtgr%;ﬂ?{ggqg%% Aﬁ‘gfggglb 18850} basecoat

wasdheniappliedudihg hasechat tsarkic apremercially asilable from PG
ind¥fiee? e, A oI isoRb e deslatatiiinlzah Mhectsechat was
perfARRa to@aahder B0 Wﬁufé&%o@ﬂﬂﬁi@h%@ Eacgﬁﬁgtdf‘!iﬂgxééélfcéergrgg%t D893

reacti on nmi xture was hen mai nt al ne .
commefGiady aaﬁdatslatfmlﬂ’aﬁ |hyduabrm¢satm wascampheﬁx dingl eoaBings were

alofR57 buh AFFbISPR BB oP B BREH stk o o, s
wasmsaaﬂﬁe@tm"tabeoifd@tb ASTNBOLZT. eglwnbmésgaif [ffagd 1(DOI) was

enperature_of 135C under a ni tr&gn at nosp| her e.
me%Hﬁcb@Slmﬂs'ﬂ GeBox acearding tpAS TM.0% @@h@almdcmhamw g

crosﬁﬁﬁc@ ﬁﬂ]dt%ﬁejil{ﬂécgﬁgﬁﬂgzé )é\Stmbﬁgﬁ Jl'@%‘ 331\1 SLBIE%hé NGRSsion
test amnriporied dopeenh(@4) obadhesion. “Humidity” represents adhesion
after 10 days of exposure in a 100°F/ 100% relative humidity cabinet according to
ASTM 0880. Results of the humidity test are reported as percent (%) adhesion.
Samples 10-13 utilizing the products of Examples 1-3 show as good, and in
some cases better, adhesion than the comparative Samples 14-15 as shown in

Table 3.

TABLE 3
Composition Substrate Scuff Gloss DOl Adhesion | Humidity

Sample 10 | Polypropylene Yes 88 70 70 50
Sample 10 | Polypropylene No 88 70 50 0

Sample 10 | TPO* Yes 88 65 100 60
Sample 10 TPO No 88 60 100 0

Sample 11 | Polypropylene Yes 88 60 100 100
Sample 11 Polypropylene No 88 60 100 50
Sample 11 TPO Yes 88 65 100 100
Sample 11 TPO No 89 60 100 100
Sample 12 | Polypropylene Yes 88 60 100 100
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subsequently cooled to 800C. Charge Dwas then added.

The reaction mxture was then mai ntained at 1000C for
wa3s07msnde es and subsequently cool ed to 300C. PABUR2@MY407835

all weights in grans 1 - CP343-1 is chlorinated

pol yol efin (100% solids) comrercially available from

East man chem cals 2 - LUPEROX 26 is t-Butyl

per oxy- 2- et hyl hexanoate commercially avail able from

Arkema Inc. 3 - Reaction product of polyisobutene and

r@érﬁbléqzl lps&&dr I_‘?hgl m:‘lcw> att d éall;' oct'g&?/lu |uci‘qq he 100

oy onl

ATAe i | n xYT@ne rnnq@ﬁ Rl ofPar ¢ abfhes 0n1qq’rorr t 19
L%ﬁﬁﬂb%?%l bns TR@t ed|as Manplles 810- 26 6Hat| i | 1085t r pt €100
astHmade th pPaymodpyrRge conpesi tijons7 [ 00564 The 100 100
CouMRASAT | apﬁydrgby'gapl e 2Nd) ncl udgsba usl &5 10- Ty Sapl &5
18tk rgl |Z€-”_t,¢|e 9 uu%gb gf %écuul ©So =3 J@l o 1q0

tadtcateth—S b—-s—a—eqrparative c'aﬁru. S and
__jmq:\ m rmcffq)\/ avai 1%l e r‘thIB%r hat 8H [ V"qopfl n_ 100
Palypxspvlene ] THYes chllor BRat bd Gl ol efdon ils 100
cResinimbt edPdlfpBebPletie ( 10096 solli d83 spl dsdby |[Easssan 70
Creeiplectl S| Sammp e 14 1 seal SO aggonpargf 1 Ve Crppos)i t 11ph
aah ;581461 Conn-H;d:I at y EWc?“ ot Eg ad Il:‘bé T [PT OfgtoT b\,ilbbll

Ao hao i~ e At
i ot 'DR% i Sndil £ iﬁ c rﬁﬁ ngif og50 20
,w’ﬁ"{PJ% B | P ahmenermh ad¥a) 4 dibs 0159 gl 4080 2 0
Senpleciidal e gfRSup. [TABIYES 2* | Al B9 wej gieSs ijn 100 100

Gleapie. 150056] Trabl e B amNoset [fosd h pelgow i|l T ugbr atles 5p

the TestedydrRBrPim biesa 01 the sanpl es 10-15: The
substrates, as indicated, were scuffed with an

abrasi ve SCOTCHBRI TE pad by 3Mto show an adhesi on
[00FHmBamples 16-18 utitizd thedplddebty e Bphpleat and E&én’i;ﬂ@S as

sion.pro e ver sus, an unscuff d substrat e.
indiESAE° s hle Thidbt sRTmeialy Ry AloPBsIaTA a0 yalafin B
3430 B0 ool coparati prpBiac I8 B8Ret PR Dol Tipre
applied to a substrate and were subsequently coated with a coating composition

as indicated below. Table 4 provides the compositional makeup of the tested

Samples.
TABLE 4*

Component: Sample 16 Sample 17 Sample 18 Sample 19
Product of 16.44 9.28 - -
Example 4
Product of - - 27.16 --
Example 5

- CP 343-1 -- 4.00 - 10.00
Xylene - 86.72 72.84 76.52
DT870° 84.56 — - -

Methyl amyl - - - 13.48

Ketone
Total: 100.00 100.00 100.00 100.00

* AII weights in grams
®DT870 is a solvent blend commercially available from PPG Industries, Inc.
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to "flash" at anbient tenperatures for 10 m nutes. An
acrylic |lacquer basecoat was then applied. The
woaswaesat42used is commercially avail abl e from PEGUS2007/007835

I ndustries, Inc. and sold under the designati on D9700.

The basecoat was permtted to flash for 10 m nutes

upon which the acrylic urethane cl earcoat D893
commercially available from PPG I ndustries Inc. was
applied. The coatings were allowed to cure at anbient

roohEEPSadblis 1630 Rere. B H ABRlSY oVehircadda midthl Siskiftes
havidGbho et ﬂ@mllg@y%g%r(da@ O EVBSigivRa Beugsmoat) Iﬁgisﬂa@; st

according to . "Adhesn on" conpri sed
which @ge huaitablafiom BREG dustrigssdiell ng to ASTM 0625. The

Coazti /§ ql ts ﬁ)ﬁ%htc%%rt%%% ir%ﬂg/ioi galglc?sgélecarrt?ﬂﬁéstgg\gtﬁ%‘cl‘elgn%fn‘é%ders.

of sion. presen esion after
Coaliig thagodd cdmenepriaiyrumdentha deSigo&#ionIDOYBAG0EL at i ve humi dity

T s e e L
undSﬁmpldesigﬂlﬁﬁogﬂDOTiéﬂ)QZB.ng the products of Exanples 1-3

how. as od, and in.s , .
Cofig % ormpaaLI< oLl ZBOR BRISS  CER e ARG Bl e
the dédigatisP@lGkaoeti n/ EPDM bl end [ 0057] Sanpl es 16-18
Coa]"tlihlg !4" z¢€ gdyqfoég{gpgrlq ggl&%og)gan%aﬁmée?s.d'cggtﬂ]g% ggl.elcsing%t%(zally under

tat e conmercral®l'y "aval
the dbsigmatinaVETKR200M0! ef in CP 343-1 and is included for

o 2Rl T Ren e PBE 0, BEAR -0 By

undef the dasignatidnrED&@BDposi ti on as indicated bel ow. Table 4

(0088 3T PIesa-AB MRS aieade GAEE ShSEria b rERd fprag

minBfs/Sdr VPhieR dintO BTBRCK Badey cantabdmBieciap BVARBIe from PPG
I'ndustries, Inc. [OOSSLESaan es .16-1 9 were

Indggiriay.-lappane goldverdesitee desigsation GdiOBAL 3780 was sprayed
applied. The basecoats were air-dried for 15 minutes and were subsequently
coated via spray application with a two-component urethane clear coat,
commercially available from PPG Industries, Inc. and sold under the designation
CONCEPT DCU2042. The substrates were dried/cured at ambient temperature
and humidity for one week prior to humidity testing. Each panel was placed in a
100°F/100% relative humidity chamber for 10 days. Immediately after exposure,
each test panel was scribed to create a 100 square grid test area according to
ASTM 0880. The scribed area was then taped by impressing the tape onto the
coating. The tape, available commercially from 3M and sold as under the name
SCOTCH 898, was then forcibly peeled away from the scribe area. The results
of the test are illustrated in Table 5 below. The values in Table 5 are represented
‘as percent (%) retention of each coating after adhesion testing. Sample 17 and

Sample 18 provided adhesion that substantially matched or exceeded that of the

control (Sample 19).
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havi ng one of the follow ng unsanded, CE (original

equi pnent) finishes,
WOR®7IR8k4st r i es,

and/ or

al |
Inc.:

of which are avail able from
Coating 1. Acrylic carbaautus2007/007835
pol yester carbamate with nel am ne bi nders.

Coating is sold commercially under the designation
DCT8000. Coating 2: Acrylic polyols and nel anm ne
Coating is sold commercially under the

desi gnati on DCT1002B. Coating 3: Pol yester acids and

bi nder s.

epoxy binders. Coating ispggfgscomercially under the
desi gnation DCT5000. Coat Polyols with
$eomle socyGnatieg bi hd&aatingBat|i n@oatlsg§ol Coatingr&i al Opating 5
under the designati on WIKR2000. Coating 5: Pol yurea,
el ectrodeposited priner coat]. Coating i s sold
cdt‘mer c| al | $%unde theD%Iesi gnat iNgD* ED6060 0%0059: N/D
1{‘ 1.0 1 =¥ +n anch o1 r

Q pl €S wetr¢ o d Cu C T 6 teJ Ol.l e u.llu

T e b B %a0 i moB2E o lor T th e 21 ack ballh
ccbat, comregssh al | y avasdsabl e frmoO,?PG | ndusd¥i es| | nE/D
and cnl uhder—th desi-anati S
sﬂ)gayed ap 7éd. The lﬂ%(gecoclts W ai r-dﬁ‘i)%oé fof 15ND

m e sloeDvde Wer € subSequéniTy coated via spray

application with a two-conponent urethane clear coat,

comercially available from PPG I ndustries, Inc. and
[006@] dThm felowihg Sdepigs 20#24%%@@3&&&12@4&”5’[96 loe a ﬂexnble

R R T Sract S oo oy SEERCH
mld§61‘é%r Wekletht! Q@tfé(}a'ﬁ@cénggé&log?% 5 hgiléé’ 90 %ﬂv@l'é ﬁﬁadﬁ with

chanber for I ate exposure, eac
the adbesxpam&s@mm@ssxﬁ E)daeuplesa 6ed easbown 10T abtpdr &hgrmidsoles

wort e AR B ATHORER o e B ™

prorﬁbﬁaré ke appibd ?@ﬂ% §l§’<5§fﬁa"té ibjdithef bABRAY SNwipay, hsds
under the nane 8, was then forcibly eel ed
indicated in rT@biet be T@eradbesmonmer&wem gither air dned for 10
minutes or forced dried for one hour at 100° to 120° F. A basecoat having a
polyol with a methyl diisocyante cross-linker was then applied. Such a base coat
is available from PPG Industries Inc. and sold under the designation
XPM61423S. Cross-hatch adhesion was checked after 24 hours according to
ASTM D3359. As is apparent, the adhesion promoters of the present invention

gave better adhesion than substrates that were not treated with the present

compositions.
Table 6
Sample SYSTEM APPLICATION DRY. Cross-Hatch Adhesion on
CYCLE | Midsole (Location on Midsole)*
Back Middle Front
20 5% of Example 7** Brush Air 5 5 ND***
21 2% CPO 343/2% of Brush Air 5 5 ND
Example 7**
22 Product of Spray 1 5 3 ND
Example 6 at 100° -
120° F
23 Product of Spray 1 1 0 ND
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of the test are illustrated in Table 5 below. The
values in Table 5 are represented as percent (%

woev@nksan of each coating after adhesion testPagus2007/007835

Sanpl e 17 and Sanple 18 provi ded adhesi on t hat
substantially matched or exceeded that of the contro
(Sanple 19). TABLE 5 * NND- Not Done [0060] The
foll owi ng Sanpl es 20-24 were prepared and tested on a
flexible substrate. The substrate was an et hyl V|nyI

aceEgaple@®am commpnl y Uusea as a? 50| g for gthtetrtT
shpes. %he conposjitions of Sanp 950 126 werg nmade

24 W Eléaﬂ%@gﬁﬁ on| profafEys of I:)Nll.lpl s 6 8 s DHIUVVII ND
i n| dabbse e mdsoles were [cl eaned|with a jsol vent
bIe&% W Iomed to air dry The adh=sion prionot er s
A

. SWdh Bdnd Atied
metHpERIBheRINS nWRtLaddtddier air dried

1&;«5{,}@3-& bk_ 8= qw}b e ﬁ!’r by—etther—brushtag—or
de-h Lhob ol §o|@en1g 018 268)5SHIAY of

or 10 m nutes or

** NflNetddnglr i ed for one hour at 100 to 120 F. A basecoat

having a polyol with a nethyl diisocyante cross-I|inker
was then applied. Such a base coat is available from
PPG I ndustries Inc. and sold under the designation
XPM51423S. Cross-hatch adhesi on was checked after 24
hours according to ASTM D3359. As is apparent, the
adhesi on pronoters of the present invention gave
better adhesion than substrates that were not treated
with the present conpositions. Table 6*- Adhesion
rating: 5= no pick-off, 0= 100% pick off. **- Sol vent
bl end added to nmake a 100% sol uti on; solvent blend =
50/ 50 bl end of nethyl cycl ohexane/ n-butyl acetate. * **
N D- Not DoneWe claim 1. A conposition conprising: a)
the reaction product of a polyner and a conpound
conprising a
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chl orendat e group, wherein the polynmer conprises a
pol yol, a polyi socyanate and/or a pol yam ne, and
woher7anss4t he pol yol conprises an epoxy pol yol , PaW/US2007/007835
acrylic polyol, a polyurethane polyol, a pol ybutadi ene
pol yol and/or a pol yether polyol. 2. The conposition
of claim1l wherein the chlorendate group is derived
fromchlorendic acid and/or chlorendi c anhydri de. 3.
The conposition of claim1l wherein the polyol
\Ne%gﬁmrises acrylic polyol. 4. The conposition of claim
erein the polyner conpri ses polyisocyanate. 5. The

f . Wherein the pol yner conprises
po{er§§ﬁT\&?8g”‘88 cﬂ%’é&@é osition of claim1 further
corgr i sitRg réadtidroprodatesk #pblyaefdnd a éompBand comprising a
conposition of claim6 wherein the chlorinated

chigrendaiesgroHpi wherein el polymercemprisess pelypk arﬁﬁlyla@cyanate

andiBEBoNanTe,shiq WNEreiA TR bbLeBhfes e ebolBbigh & Forvi

polyail o8l pelyuréthan® @ oh@NRP pblybata dine pély ol dndibes @bryeitl’ﬂé? polyol.
reacti on product conprises an excess of hydroxyl
groups or an excess of acid groups. 10. The

co [ 1.1 | @i
2. SormAHL A Roflioh i UBRLR 0BT SRS e
fromehlveandibasieitarndiot bielotaridit ankygide.of the reaction
product.11. The conposition of claim1l wherein the
reaction product has an acid value ranging fromO to

3. 135 ¥n %H@Sélﬁgh%ff cBAn AwheRdif ’thé%o&yé{‘a;}%ﬂ?@%%{?%wﬁc polyol.

pronoti onposi tion conprising
product of a polymer conprising an acrylic polyol and

chl qr,endi c ac; .d a ‘ﬂr ch orenﬂ,' p?/d“ de.. 13. The
4. Sompd& SPBROTNOR BAFIAS WP i BRIYMEE cag prises
ed polyolefin. 14. The conposition of claim
polﬁﬁ%ggg n the chlorinated polyolefinis

5. The composition of claim 1 wherein the polymer comprises polyamine.
6. The composition of claim 1 further comprising a chlorinated polyolefin.
7. The composition of claim 6 wherein the chlorinated polyolefin is blended

into the adhesion promoting composition.

8. The composition of claim 6 wherein the chlorinated polyolefin is attached

to the reaction product.

9. The composition of claim 1 wherein the reaction product comprises an

excess of hydroxyl groups or an excess of acid groups.

10. The composition of claim 1 wherein the reaction product comprises a
chlorine percentage ranging from 5 to 47 percent based on the total weight of the .

reaction product.
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bl ended into the adhesi on pronoting conposition. 15.
The conposition of claim 13 wherein the chlorinated
woaboyraksdien attached to the reaction product. BET/USE®7/007835
conposition of claim 12 wherein the reaction product
conprises an excess of hydroxyl groups or an excess of
acid groups. 17. A nethod for inproving adhesion
bet ween a coating conposition and a substrate
conprising: applying to at |east a portion of the
substrate the conposition of claim11. 18. A nethod for
i nprovi ng adhesi on between a coating conposition and a
11. subsTheatempositivh of BEimabrhidlg the rédctiodasbdactitds arPAcid
of the substrate the conposition of claim12. 19. The
valygsiangingoirom) o 35 magh KRi/aram of salidresidiat e group is
derived fromchl orendic acid and/or chlorendic
anhydride. 20. The nethod of claim 17 wherein the
12. pol Y adlsesion peombting ompelsitdnlconpvésingt hod of clai m
17 erein the adhesion pronoting conposition further
cofpri s&e ELadirphredueefsorglymer camprisingrare agedia palyef and
chicf@iEbt APERGRINIEARhydier L on of the substrate
conprises a pre-existing toating. 23. The method of

claim 17 wherein the adhesi on pronoting coating
ied to the substrate so as to

co sition i.,s appl B ! have
13. 2 ar er?qfﬂP?ﬁiﬁ%fkﬁgg@WBfmduﬁ ef gorppgisipg) aschlornategepolyolefin.
met hod of claim 17 wherein the substrate conprises
nmetal. 25. The nethod of Claim 17 wherein the
14. subsStheastampesition sbdajsh 48twhereltbtheTdtdonmatad pobfoldirism

. i_n.the plastic conprises polypropyl ene and
b"*”@%?i'%\ﬁgﬁgﬁaﬁﬁﬁﬂn Rfowt'"ﬁﬁé’%%w-of claim 17 wherein
the substrate is flexible.
15. The composition of claim 13 wherein the chlorinated polyolefin attached

to the reaction product.

16. The composition of claim 12 wherein the reaction product comprises an

excess of hydroxyl groups or an excess of acid groups.
17. A method for improving adhesion between a coating composition and a
substrate comprising:

applying to at least a portion of the substrate the composition of claim 1.
18. A method for improving adhesion between a coating composition and a

substrate comprising:
applying to at least a portion of the substrate the composition of claim 12.

19. The method of claim 17 wherein the chlorendate group is derived from
chlorendic acid and/or chlorendic anhydride.

20. The method of claim 17 wherein the polyol is an acrylic polyol.
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28. The nethod of claim 17 wherein the substrate is
EVA foam 29. The nethod of claim 17 wherein the
woaopgassdszon i s added to a coating conpositi onPOTIUSROOTO07835
application to the substrate.

21. The method of claim 17 wherein the adhesion promoting composition

further comprises a chlorinated polyolefin.

22. The method of claim 17 wherein at least a portion of the substrate

comprises a pre-existing coating.

23. The method of claim 17 wherein the adhesion promoting coating

composition is applied to the substrate so as to have a dry film thickness of 0.01

to 1.0 mils.

24, The method of claim 17 wherein the substrate comprises metal.

25. The method of Claim 17 wherein the substrate comprises plastic.

26. The method of Claim 25, wherein the plastic comprises polypropylene

and optionally EPDM.

27. The method of claim 17 wherein the substrate is flexible.

28. The method of claim 17 wherein the substrate is EVA foam.

29. The method of claim 17 wherein the composition is added to a coating

composition prior to application to the substrate.
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