wo 2017/105918 A 1[I I P00 OO A O

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2017/105918 A1l

22 June 2017 (22.06.2017) WIPO I PCT

(51) International Patent Classification: AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
C09J 153/02 (2006.01) CO9D 133/08 (2006.01) BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM,
C09J 133/08 (2006.01) CO9D 133/10 (2006.01) DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
C09J 133/10 (2006.01) CO9D 133/14 (2006.01) HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
C09J 133/14 (2006.01) C09D 5/00(2006.01) KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME,
C09D 109/06 (2006.01) MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,

. L i OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,

(21) International Application Number: SC, SD, SE, SG, SK, SL. SM, ST, SV, SY, TH, TJ, TM,

PCT/US2016/065090 N, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,

(22) International Filing Date: wW.

6 December 2016 (06.12.2016) (84) Designated States (uniess otherwise indicated, for every

(25) Filing Language: English kind of regional protection available): ARIPO (BW, GH,

L. ) GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,

(26) Publication Language: English TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,

(30) Priority Data: TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
62/268,794 17 December 2015 (17.12.2015) US DK, EE, ES, FL FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,

LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,

(71) Applicant: 3M INNOVATIVE PROPERTIES COM- SM, TR), OAPI (BF, BI, CF, CG, CIL, CM, GA, GN, GQ,
PANY [US/US]; 3M Center, Post Office Box 33427, Saint GW, KM, ML, MR, NE, SN, TD, TG).

Paul, Mi ta 55133-3427 (US).
aut, Vihnesota (US) Declarations under Rule 4.17:

(72) Inventors: MOREN, Dean M.; 3M Center, Post Office i , ” / db J
Box 33427, Saint Paul, Minnesota 55133-3427 (US). e eement {0 apply Jor and be granted a
AMOS, David T.; 3M Center, Post Office Box 33427, patent (Rule 4.17(it))

Saint Paul, Minnesota 55133-3427 (US). — as to the applicant’s entitlement to claim the priority of the
earlier application (Rule 4.17(iii))

(74) Agents: DAHL, Philip Y. et al.; 3M Center, Office of In-
tellectual Property Consel, Post Office Box 33427, Saint Published:

Paul, Minnesota 55133-3427 (US). —  with international search report (Art. 21(3))

(81) Designated States (unless otherwise indicated, for every

kind of national protection available). AE, AG, AL, AM,

(54) Title: PRIMER COMPOSITION AND ARTICLES MADE THEREFROM

(57) Abstract: There are provided primer compositions comprising a primer component comprising: a rubber; an amine-functional
(meth)acrylic resin; and a plasticizer. There are also provided articles made using these primer compositions.



10

15

20

25

30

WO 2017/105918 PCT/US2016/065090

PRIMER COMPOSITION AND ARTICLES MADE THEREFROM

FIELD
[0001] This disclosure relates to a primer composition comprising a primer component. The present

disclosure also relates to a primer composition having a primer component and a liquid carrier.

BACKGROUND

[0002] Low surface energy substrates such as polyethylene, polypropylene, and other polyolefins are
characterized as having critical surface tensions of wetting of about 35 dynes/cm or less. Such surfaces
are generally unreceptive to inks, paints, and adhesives due to their poor wettability. There is a need to

improve adhesion to such surfaces, as well as to high energy surfaces.

[0003] Some tapes afford very high bond strengths to a wide variety of clean substrates. In some
instances, primers may be applied before bonding to ensure maximum bond strength, which can be
desirable for some applications. Use of some conventional primers may be complicated by various
factors, including government regulations and detrimental effects to substrates, such as for example,

crazing and corrosion.

[0004] Commercially available primers, such as those known as universal primers, advertise adhesion
to low surface energy, medium surface energy, and high surface energy substrates including
polypropylene, thermoplastic polyolefin, ABS, Nylon, acrylic, polycarbonate, paints, stainless steel, and
aluminum. These primers often comprise aromatic solvents (e.g. xylene, toluene, ethylbenzene,
chlorobenzene), halogen-based compounds (e.g. chlorinated polyolefin), and Bisphenol A-based

compounds (€.g. epoxy resin).

[0005] There is a need for primer compositions comprising a primer component that provide strong
adhesion to a wide range of low surface energy, medium surface energy, and high surface energy surfaces
that are substantially free of aromatic solvents, halogen compounds, and Bisphenol A-based compounds.
There is also a need for these primer compositions to provide strong adhesion between double sided tapes,

such as for example, double sided foam tapes, and a wide range of surfaces.

SUMMARY
[0006] The present disclosure provides primer compositions comprising a non-volatile primer
component that provide strong adhesion to a wide range of low surface energy, medium surface energy,
and high surface energy surfaces and that are substantially free of aromatic solvents, halogen compounds,
and Bisphenol A-based compounds. The present disclosure also provides such primer compositions
having strong adhesion between double sided tapes, such as for example, double sided foam tapes, and a

wide range of surfaces.
-1-
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[0007] In one aspect, the present disclosure provides a primer composition comprising a primer
component comprising: a rubber; an amine-functional (meth)acrylic resin; and a plasticizer. In some
embodiments, the amine-functional (meth)acrylic resin is a polymerization reaction product of an amine-
functional (meth)acryloyl compound and a non-amine-vinyl monomer; wherein the amine-functional

(meth)acryloyl compound is of Formula (I) :

e BE

M " Yo,
@)

wherein R1 is hydrogen, alkyl, or aralkyl; R2 is alkyl or aralkyl; or R1 and R2 together with the nitrogen

atom with which they are joined may form a 3, 6, or 7 member ring; R3 is alkylene or aralkylene; X is

nitrogen or oxygen; R4 does not exist if X is oxygen and is hydrogen, alkyl, aryl, alkaryl, or aralkyl if X
is nitrogen; and RS is hydrogen or methyl;

wherein the amine-functional (meth)acryloyl compound is of Formula (IT):

(I

wherein R1 is hydrogen, alkyl, or aralkyl; each R3 is independently alkylene or aralkylene; X is nitrogen;

and R35 is hydrogen or methyl; or combinations thereof.

[0008] In some embodiments, the amine-functional (meth)acrylic resin has a calculated glass
transition temperature (Tg) greater than or equal to 12°C. In some embodiments, the amine-functional
(meth)acrylic resin has a calculated Tg greater than or equal to 20°C. In some embodiments, the non-
amine-vinyl monomer is selected from the group consisting of a (meth)acrylic acid, a (meth)acrylic acid
ester, a (meth)acrylamide, a vinyl ester, a styrene, a (meth)acrylonitrile, and mixtures thereof. In some

embodiments, the non-amine-vinyl monomer is a (meth)acrylic acid ester of a C1 to C18 alcohol.

[0009] In some embodiments, the rubber comprises a block copolymer of a styrene and an alkene. In
some embodiments, the rubber comprises a styrene-cthylene/butylene-styrene block copolymer grafted

with maleic anhydride.
[0010] In some embodiments, the plasticizer is of Formula III:

(R-X-)nZ (1)
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wherein: each R may be hydrogen, C1-C14 alkyl, aryl, alkaryl, or aralkyl; each optionally interrupted by
oxygen, nitrogen, carbonyl, carboxyl, or carbamide; each X may be oxygen, nitrogen, carbonyl, carboxyl,
or carbamide; Z may be a hydrogen, C1-C14 alkyl, aryl, alkaryl, aralkyl, C1-C14 alkylene, arylene,
alkarylene, aralkylene; each optionally interrupted by oxygen, nitrogen, carbonyl, carboxyl, or carbamide;

and n is an integer of 1 to 5. In some embodiments, n is an integer of 1 to 4.

[0011] In some embodiments, the plasticizer is selected from at least one of the following; a benzoic
acid ester, a myristic acid ester, a citric acid ester, an acetic acid ester, a succinic acid ester, a gluratic acid
ester, an adipic acid ester, a sebacic acid ester, and combinations thereof. In some embodiments, the
plasticizer is selected from at least one of the following; a benzoic acid ester, a myristic acid ester, a citric
acid ester, and combinations thercof. A citric acid ester may have one, two, three, or four R groups as

referenced in Formula I11.

[0012] In some embodiments, the primer component comprises: 35 wt.% to 70 wt.% of the rubber; 20
wt.% to 35 wt.% of the amine-functional (meth)acrylic resin; and 10 wt.% to 40 wt.% of the plasticizer,
wherein the weight percentages are all based on the total weight of the primer component. In some
embodiments, the primer component comprises: 40 wt.% to 60 wt.% of the rubber; 20 wt.% to 35 wt.% of
the amine-functional (meth)acrylic resin; and 15 wt.% to 35 wt.% of the plasticizer, wherein the weight

percentages are all based on the total weight of the primer component.

[0013] In some embodiments, the primer composition further comprises a liquid carrier. In some
embodiments, the liquid carrier is a solvent. In some embodiments, the primer composition comprises: 1
wt.% to 25 wt.% of the primer component; and 75 wt.% to 99 wt.% of the solvent, wherein the weight
percentages are all based on the total weight of the primer composition. In some embodiments, the
primer composition comprises: 2 wt.% to 7 wt.% of the primer component; and 93 wt.% to 98 wt.% of the

solvent, wherein the weight percentages are all based on the total weight of the primer composition.

[0014] In some embodiments, the solvent is a solvent blend having a Hildebrand total solubility
parameter in a range from about 15 MPa'? to about 17.5 MPa"?. In some embodiments, the plasticizer
has a Predicted Enthalpy of Evaporation greater than about 50 kJ/mol. In some embodiments, the

plasticizer has a Predicted Enthalpy of Evaporation greater than about 55 kJ/mol.

[001S] In another aspect, the present disclosure provides an article comprising: a substrate; and a layer
of any of the aforementioned primer components disposed on at least one outer surface of the substrate.
In some embodiments, the article further comprises a layer of adhesive disposed on the layer of the primer
component opposite the substrate. In some embodiments, the article further comprises a backing layer

disposed on the layer of adhesive opposite the layer of any of the aforementioned primer component.

[0016] The above summary of the present disclosure is not intended to describe each embodiment of

the present invention. The details of one or more embodiments of the invention are also set forth in the

-3-



10

15

20

25

30

WO 2017/105918 PCT/US2016/065090
description below. Other features, objects, and advantages of the invention will be apparent from the

description and from the claims.

DETAILED DESCRIPTION

[0017] Before any embodiments of the invention are explained in detail, it is to be understood that the
invention is not limited in its application to the details of construction and the arrangement of components
set forth in the following description. The invention is capable of other embodiments and of being
practiced or of being carried out in various ways. Also, it is to be understood that the phraseology and
terminology used herein is for the purpose of description and should not be regarded as limiting. The use

23 ¢

of “including,” “comprising,” or “having” and variations thereof herein is meant to encompass the items
listed thereafter and equivalents thercof as well as additional items. Any numerical range recited herein
includes all values from the lower value to the upper value. For example, if a concentration range is stated
as 1% to 50%, it is intended that values such as 2% to 40%, 10% to 30%, or 1% to 3%, etc., are expressly
enumerated. These are only examples of what is specifically intended, and all possible combinations of
numerical values between and including the lowest value and the highest value enumerated are to be

considered to be expressly stated in this application.

[0018]  Primer compositions of the present disclosure are conveniently applied in liquid form, for
example from the melt; as aqueous emulsions, dispersions, or suspensions; or, preferably, as solvent
solutions. Preferred solvent solutions are homogencous and storage stable and minimally attack substrate

during use. Solvent solutions may comprise a single solvent or a blend of solvents.

[0019]  As used herein, a primer surface preparation, derived from the presently disclosed primer
composition comprising non-volatile primer component, is considered to provide strong adhesion to
double sided tapes, such as for example, double sided foam tapes, when there is a peel adhesion of at least
35 Newtons per centimeter (N/cm) (20 pounds per inch width (piw)) between two bonded substrates,
preferably peel adhesion exceeding 52 N/ecm (30 piw) between two bonded substrates, and more
preferably peel adhesion exceeding 52 N/ecm (30 piw) between two bonded substrates and resulting in

cohesive failure in the tape.

[0020] The present disclosure provides a primer composition having a primer component comprising
a rubber, an amine-functional (meth)acrylic resin, and a plasticizer. In some embodiments, the present
disclosed primer composition comprises a rubber, an amine-functional (meth)acrylic resin, a plasticizer,

and an aliphatic hydrocarbon.

[0021] Rubbers useful in the present disclosure include block copolymers of styrene and alkene,
preferably hydrogenated styrene/alkene block copolymers, and more preferably hydrogenated
styrene/alkene block copolymers further bearing pendant anhydride moieties. Most preferably, the rubber

-4-
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is a styrene-cthylene/butylene-styrene block copolymer grafted with maleic anhydride, such as those
available under the trade designation “KRATON FG1901” from Kraton Performance Polymers Inc.,

Houston, Texas.

[0022] Amine-functional acrylic resins useful in the present disclosure include those derivable by
copolymerization of amine-functional (meth)acrylic acid esters and amides with non-amine-functional

vinyl monomers. Amine-functional acrylic acid esters and amides are selected from those of Formula (I)

) R4 a5
RY, \
N 3
) )
q .
e N
4 R -

[0023] wherein R1 is hydrogen, alkyl, or aralkyl; R2 is alkyl or aralkyl; or R1 and R2 together with
the nitrogen atom with which they are joined may form a 3, 6, or 7 member ring; R3 is alkylene or
aralkylene; X is nitrogen or oxygen; R4 does not exist if X is oxygen and is hydrogen, alkyl, aryl, alkaryl,
or aralkyl if X is nitrogen; and RS is hydrogen or methyl;

[0024]  and those of Formula (II)

&1

[002S5]  wherein R1 is hydrogen, alkyl, or aralkyl; each R3 is independently alkylene or aralkylene; X
is nitrogen; and R5 is hydrogen or methyl.

[0026] Preferred amine-functional (meth)acrylic acid esters and amides include 2-(N,N-
dimethylaminoethyl) (meth)acrylate; 2-(N,N-diethylaminoethyl) (meth)acrylate; 2-(t-butylaminoethyl)
(meth)acrylate; 2-(N,N-dimethylaminoethyl) (meth)acrylamide; 2-(N,N-diethylaminocthyl)
(meth)acrylamide; 2-(t-butylaminoethyl) (meth)acrylamide; and N-(meth)acryloylpiperidine. 2-(N,N-
dimethylaminoethyl) methacrylate and 2-(t-butylaminoethyl) methacrylate are particularly preferred.

[0027] In some embodiments, the amine-functional (meth)acrylic resin has a calculated Tg greater
than or equal to 12°C. In some embodiments, the amine-functional (meth)acrylic resin has a calculated
Tg greater than or equal to 20°C. The calculated Tg of an amine-functional (meth)acrylic resin can be

conveniently estimated according to Formula V

Tg amine-functional (meth)acrylic resin — 1/ (Z(W1/ (Tg1+273))-273
wherein Tg amine-functional (methacrylic resin 1S the calculated Tg for the amine-functional (meth)acrylic resin and

Wi and Tg; are weight fraction and homopolymer Tg for individual amine-functional (meth)acrylic acid
-5-
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esters and amides and non-amine-functional vinyl monomers present in the amine-functional
(meth)acrylic resin. Each Tg has units in degrees Celsius. Values for homopolymer Tg for individual
amine-functional (meth)acrylic acid esters and amides and non-amine-functional vinyl monomers are

conveniently tabulated, for example, in Polymer Handbook, 2nd edition. John Wiley, 1975.

[0028] Non-amine-functional vinyl monomers include, for example, (meth)acrylic acid and their
esters and amides, vinyl esters, styrene, and (meth)acrylonitrile. (meth)acrylic acid esters are preferred
non-amine-functional vinyl monomers. More preferred (meth)acrylic acid esters are formally esters of

(meth)acrylic acid with C1 to C18 alcohols.

[0029] Plasticizers useful in the present disclosure remain in the primer coating after evaporation of a
liquid carrier, for example, a solvent, and minimize attack (e.g. dissolution, crazing, marring,
discoloration) on a substrate used therewith. Preferred plasticizers have Predicted Enthalpies of

Evaporation greater than about 50 kJ/mol and general structure of Formula I11
[0030] (R-X-)uZ wherein

[0031] ecach R may be hydrogen, C1-C14 alkyl, aryl, alkaryl, or aralkyl; each optionally interrupted by

oxygen, nitrogen, carbonyl, carboxyl, or carbamide;
[0032] each X may be oxygen, nitrogen, carbonyl, carboxyl, or carbamide;

[0033] cach Z may be a hydrogen, C1-C14 alkyl, aryl, alkaryl, aralkyl, C1-C14 alkylene, arylene,
alkarylene, aralkylene; each optionally interrupted by oxygen, nitrogen, carbonyl, carboxyl, or carbamide;

and

[0034] nis an integer ranging from 1 to 5, or in some embodiments, n is an integer ranging from 1 to

4.

[003S] Preferred plasticizers include benzoic acid ester, myristic acid ester, citric acid ester, acetic
acid ester, succinic acid ester, gluratic acid ester, adipic acid ester, and sebacic acid ester, and
combinations thercof. More preferred plasticizers include benzoic acid ester, myristic acid ester, and citric

acid ester.

[0036] Plasticizers useful in the present disclosure preferably resist evaporation and remain in the
primer component for prolonged periods. While volatile plasticizers can be useful, for example, when a
priming step immediately precedes a tape bonding step, preferred plasticizers remain in the primer
component even when the tape bonding step is delayed. Useful plasticizers preferably retain efficacy for
at least three minutes after application, more preferably for at least 60 minutes, most preferably for at
least 24 hours. Resistance to evaporation can be conveniently quantified according to the predicted
enthalpy of vaporization values provided by commercially available chemical computation software, such

as that available under the name “Percepta Predictors—Software Modules to Predict Physicochemical,

-6-
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ADME, and Toxicity Properties” from Structure Advanced Chemistry Development (publicly available

by accessing the website called htip.//www chemspider com (last accessed on November 20, 2015).

Preferred plasticizers useful in the present disclosure have predicted enthalpies of vaporization greater
than about 50 kJ/mol, and more preferably greater than about 55 kJ/mol. Predicted enthalpy of

vaporization for plasticizers useful in the present disclosure are listed in the table below:

Compound Predicted Enthalpy of Vaporization (kJ/mol)
tributyl acetylcitrate 89
tributyl citrate 74
dipropylene glycol dibenzoate 73
diethylene glycol dibenzoate 66
propylene glycol dicaprate/caprylate 65
dibutyl tartarate 65
tricthyl citrate 62
dicthyl tartarate 60
diethyl malate 60
isodecyl benzoate 59
dibutyl phthalate 58
tricthyl acetylcitrate 57
isopropyl myristate 56
diethyl sebacate 55
cthyl toluenesulfonamide 55
cthylhexyl benzoate 55
dibutyl itaconate 55
dibutyl adipate 54
dimethyl sebacate 54
dibutyl fumarate 52
tributyl phosphate 51
phenoxypropanol 51
glycerol triacetate 50
butyl lactate 49
dimethyl adipate 47
diethyl succinate 46

[0037] In some embodiments, the present disclosure provides a primer composition having a primer
component comprising a rubber, an amine-functional (meth)acrylic resin, a plasticizer, and a liquid

carrier. In some embodiments, the present disclosed primer composition comprises a rubber, an amine-
functional (meth)acrylic resin, a plasticizer, and an aliphatic hydrocarbon. Preferred liquid carrier useful

in the present disclosure is solvent.

[0038] In some embodiments, the presently disclosed primer composition comprises: 1 wt.% to 25
wt.% of the primer component; and 75 wt.% to 99 wt.% of the solvent, where the weight percentages are
all based on the total weight of the primer composition. In some embodiments, the presently disclosed
primer composition comprises: 2 wt.% to 7 wt.% of the primer component; and 93 wt.% to 98 wt.% of the

solvent, where the weight percentages are all based on the total weight of the primer composition.

-7-



10

15

20

25

WO 2017/105918 PCT/US2016/065090
[0039] Solvent solutions useful in the present disclosure are those having a Hildebrand total solubility
parameter between about 15 MPa'? and about 17.5 MPa'?. Hildebrand total solubility parameters for
single solvents are conveniently tabulated, for example, in Handbook of Solubility Parameters and Other
Cohesion Parameters, 2nd edition. CRC Press, 1991. Hildebrand total solubility parameters for solvent
blends can be estimated from the volume averaged Hildebrand total solubility parameters of the

individual solvent components in the solvent blend according to Formula IV
SPyiena = Z(Wi/SGi x SPy) / Z(Wi/SGj)

[0040]  wherein SPyiena is the Hildebrand total solubility parameter of the solvent blend and W;, SG;,
and SP; are weight fraction, specific gravity, and Hildebrand total solubility parameter for each individual
solvent in the blend. Representative Hildebrand total solubility parameter and specific gravity for select

individual solvents and various solvent blends follow.

Individual Solvent SP; (MPa'?) | SG; (g/ml)
hexamethyldisiloxane (HMDS) 11.7 0.77
heptane 15.3 0.68
methylcyclohexane (MCH) 16.0 0.77
t-butyl acetate (tBAC) 16.2 0.87
methyl acetate (MAC) 194 0.94
acetone 19.7 0.79
Solvent Blend Estimated SPyiend (MPa'?)
40/40/20 MCH/MAC/HMDS 16.3

30/40/30 MCH/MAC/HMDS 15.8

60/40 heptane/MAC 16.6

40/40/20 heptane/MAC/ABAC 16.9

46/15/39 heptane/MCH/MAC 16.7

[0041] Individual solvents preferably useful in the present disclosure include acetone, methyl acetate,

t-butyl acetate, hexamethyldisiloxane, heptane, and methylcyclohexane.

[0042] More preferred solvent solutions for use in the present disclosure comprise less than 0.1 wt.%
of any one aromatic hydrocarbon including, for example, benzene, toluene, xylene, ethylbenzene, and
chlorobenzene. Even more preferred solvent solutions comprise less than 0.1 wt.% total aromatic
hydrocarbon. Most preferably, the solvent solution comprises less than 0.01 wt.% total aromatic

hydrocarbon.

[0043] More preferred solvent solutions comprise, for example 0-50 wt.% acetone, 0-50 wt.% methyl
acetate, 0-40wt.% hexamethyldisiloxane, and 0-40 wt.% t-butyl acetate. More preferred solvent solutions
additionally comprise 25-90 wt.% aliphatic alkane, including straight chain, branched, and cyclic

-8-
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hydrocarbons, especially those having five to twelve carbon atoms. Heptane and methylcyclohexane are
especially preferred aliphatic alkanes. More preferred solvent solutions comprise 25-45 wt.% acetone or
methyl acetate, 0-25 wt.% hexamethyldisiloxane, and 35-75 wt.% aliphatic alkane. Most preferred solvent

solutions comprise methyl acetate and methylcyclohexane or methyl acetate and heptane.

[0044]  Preferred primer compositions of the present disclosure comprise 92 to 99 wt.% volatile
solvents and 1 to 8 wt.% non-volatile primer components, more preferably 94 to 97 wt.% volatile solvents

and 3 to 6 wt.% non-volatile primer components.

[0045] In some embodiments, the presently disclosed primer composition comprises a primer
component, where the primer component comprises: 35 wt.% to 70 wt.% of the rubber; 20 wt.% to 35
wt.% of the amine-functional (meth)acrylic resin; and 10 wt.% to 40 wt.% of the plasticizer, where the
weight percentages are all based on the total weight of the primer component. In some embodiments, the
presently disclosed primer composition comprises a primer component , where the primer component
comprises: 40 wt.% to 60 wt.% of the rubber; 20 wt.% to 35 wt.% of the amine-functional (meth)acrylic
resin; and 15 wt.% to 35 wt.% of the plasticizer, where the weight percentages are all based on the total

weight of the primer component.

[0046] In some embodiments, the primer composition further comprises a colorant. In some

embodiments, the colorant is fluorescent.

[0047]  The present disclosure provides primer compositions comprising primer component that
exhibit good adhesion to both low energy surfaces (¢.g., polyolefins, such as polypropylene), as well as
higher energy surfaces (i.e., having surface energies greater than 35 dynes/cm such as metal). The primer

compositions are useful as primers (¢.g., for use with adhesives, paints, and coatings).

[0048] In some embodiments, articles can be made comprising: a substrate; and a primer surface
treatment of any of the previously disclosed embodiments of the primer component disposed on at least
one surface of the substrate. These articles can also include a layer of adhesive disposed on the layer of
the primer surface treatment opposite the substrate. In some embodiments, these articles can also include

a backing layer disposed on the layer of adhesive opposite the layer of the primer surface treatment.

[0049] Following are non-limiting, exemplary embodiments and combinations of embodiments for the

present disclosure:

[0050] Embodiment 1. A primer composition comprising a primer component comprising: a rubber;

an amine-functional (meth)acrylic resin; and a plasticizer.

[0051] Embodiment 2. The primer composition of Embodiment 1, wherein the amine-functional

(meth)acrylic resin is a polymerization reaction product of an amine-functional (meth)acryloyl compound

-9.



10

15

20

25

WO 2017/105918 PCT/US2016/065090

and a non-amine-vinyl monomer; wherein the amine-functional (meth)acryloyl compound is of Formula

@

R4 RZ
P
R, H
i
NS “X ~
N S
// e, ~ R S
" N
30 {
R2 {
{
§
o (I)

wherein R1 is hydrogen, alkyl, or aralkyl; R2 is alkyl or aralkyl; or R1 and R2 together with the nitrogen
atom with which they are joined may form a 5, 6, or 7 member ring; R3 is alkylene or aralkylene; X is
nitrogen or oxygen; R4 does not exist if X is oxygen and is hydrogen, alkyl, aryl, alkaryl, or aralkyl if X
is nitrogen; and R5 is hydrogen or methyl;

wherein the amine-functional (meth)acryloyl compound is of Formula (IT):

(D

wherein R1 is hydrogen, alkyl, or aralkyl; each R3 is independently alkylene or aralkylene; X is nitrogen;

and R35 is hydrogen or methyl; or combinations thereof.

[0052] Embodiment 3. The primer composition of Embodiment 1 or 2, wherein the amine-functional

(meth)acrylic resin has a calculated Tg greater than or equal to 12°C.

[0053] Embodiment 4. The primer composition of Embodiment 2, wherein the non-amine-vinyl
monomer is selected from the group consisting of a (meth)acrylic acid, a (meth)acrylic acid ester, a

(meth)acrylamide, a vinyl ester, a styrene, a (meth)acrylonitrile, and mixtures thereof.

[0054] Embodiment 5. The primer composition of any of Embodiments 2, 3 or 4, wherein the non-

amine-vinyl monomer is a (meth)acrylic acid ester of a C1 to C18 alcohol.

[005S] Embodiment 6. The primer composition of any of the preceding Embodiments, wherein the

rubber comprises a block copolymer of a styrene and an alkene.

[0056] Embodiment 7. The primer composition of any of the preceding Embodiments, wherein the

rubber comprises a styrene-cthylene/butylene-styrene block copolymer grafted with maleic anhydride.

[0057] Embodiment 8. The primer composition of any of the preceding Embodiments, wherein the

plasticizer is of Formula III:

(R-X-)nZ (1)

-10 -
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wherein: each R may be hydrogen, C1-C14 alkyl, aryl, alkaryl, or aralkyl; each optionally interrupted by
oxygen, nitrogen, carbonyl, carboxyl, or carbamide; each X may be oxygen, nitrogen, carbonyl, carboxyl,
or carbamide; Z may be a hydrogen, C1-C14 alkyl, aryl, alkaryl, aralkyl, C1-C14 alkylene, arylene,
alkarylene, aralkylene; each optionally interrupted by oxygen, nitrogen, carbonyl, carboxyl, or carbamide;

and n is an integer of 1 to 3.
[0058] Embodiment 9. The primer composition of Embodiment 8, wherein n is an integer of 1 to 4.

[0059] Embodiment 10. The primer composition of any of the preceding Embodiments, wherein the
plasticizer is selected from at least one of the following a benzoic acid ester, a myristic acid ester, a citric
acid ester, an acetic acid ester, a succinic acid ester, a gluratic acid ester, an adipic acid ester, a sebacic

acid ester, and combinations thereof.

[0060] Embodiment 11. The primer composition of any Embodiments 1 to 9, wherein the plasticizer
is selected from at least one of the following a benzoic acid ester, a myristic acid ester, a citric acid ester,

and combinations thereof.

[0061] Embodiment 12. The primer composition of any of the preceding Embodiments, wherein the
primer component comprises: 35 wt.% to 70 wt.% of the rubber; 20 wt.% to 35 wt.% of the amine-
functional (meth)acrylic resin; and 10 wt.% to 40 wt.% of the plasticizer, wherein the weight percentages

are all based on the total weight of the primer component.

[0062] Embodiment 13. The primer composition of any of Embodiments 1 to 11 wherein the primer
component comprises: 40 wt.% to 60 wt.% of the rubber; 20 wt.% to 35 wt.% of the amine-functional
(meth)acrylic resin; and 15 wt.% to 35 wt.% of the plasticizer, wherein the weight percentages are all

based on the total weight of the primer component.

[0063] Embodiment 14. The primer composition of any of the preceding Embodiments further
comprising a liquid carrier.

[0064] Embodiment 15. The primer composition of Embodiment 14 wherein the liquid carrier is a

solvent.

[006S] Embodiment 16. The primer composition of Embodiment 15, wherein the primer composition
comprises: 1 wt.% to 25 wt.% of the primer component; and 75 wt.% to 99 wt.% of the solvent, wherein

the weight percentages are all based on the total weight of the primer composition.

[0066] Embodiment 17. The primer of Embodiment 15, wherein the primer composition comprises: 2
wt.% to 7 wt.% of the primer component; and 93 wt.% to 98 wt.% of the solvent, wherein the weight

percentages are all based on the total weight of the primer composition.

-11 -



10

15

20

WO 2017/105918 PCT/US2016/065090
[0067]
is a solvent blend having a Hildebrand total solubility parameter in a range from about 15 MPa

17.5 MPa'?.

Embodiment 18. The primer composition of any of Embodiments 15 to 17 wherein the solvent

240 about

[0068]
plasticizer has a Predicted Enthalpy of Evaporation greater than about 50 kJ/mol.

Embodiment 19. The primer composition of any of the preceding Embodiments wherein the

[0069]

functional (meth)acrylic resin has a calculated Tg greater than or equal to 20°C.

Embodiment 20. The primer composition of Embodiment 1 or 2, wherein the amine-

[0070] Embodiment 21. The primer composition of any of the preceding Embodiments wherein the

plasticizer has a Predicted Enthalpy of Evaporation greater than about 55 kJ/mol.

[0071]

primer components disposed on at least one outer surface of the substrate.

Embodiment 22. An article comprising: a substrate; and a layer of any of the aforementioned

[0072]

disposed on the layer of any of the aforementioned primer components opposite the substrate.

Embodiment 23. The article of Embodiment 22 further comprising a layer of adhesive

[0073]

on the layer of adhesive opposite the layer of the primer component.

Embodiment 24. The article of Embodiment 23 further comprising a backing layer disposed

[0074]

the art without departing from the scope and spirit of this invention.

Various modifications and alterations of this invention will become apparent to those skilled in

EXAMPLES

TABLE 1. Materals

Designation Description Source

MMA methyl methacrylate Dow Chemical, Midland, MI

I0A iso-octyl acrylate 3M Co., St. Paul, MN

tBAEMA 2-(t-butylamino)ethyl methacrylate BASF, Florham Park, NJ

MAC Methyl acetate Alfa-Aesar, Ward Hill, MA

VAZO 2,2'-azobis(2-methylbutyronitrile) DuPont, Wilmington, DE

NVC N-vinylcaprolactam BASF, Florham Park, NJ

KRATON FG1901 a clear, linear triblock copolymer based on Kraton Polymers, Houston,
styrene and ethylene/butylene TX

TINOPAL OB 2,5-thiophenediylbis(5-tert-butyl-1,3- BASF, Florham Park, NJ
benzoxazole

ATBC tributyl acetylcitrate Lanxess, Orange, TX

Al86 2-(3.,4-epoxycyclohexyl)ethyltrimethoxysilane | Momentive, Columbus, OH
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MCH methylcyclohexane Alfa-Aesar, Ward Hill, MA

HMDS hexamethyldisiloxane Alfa-Aesar, Ward Hill, MA

AA Acrylic acid Dow Chemical, Midland, MI
Test Methods

Polymer Inherent Viscosity

The inherent viscosity was determined by conventional means using a Cannon-Fenske #50 viscometer in
a 25°C water bath to measure the flow time of 10 milliliters polymer solution (0.60 grams per deciliter of
cthyl acetate.)

Primer Component Adhesion Performance (“Peel Test™)

Substrates were cleaned with SURPASS facial tissues (Kimberly-Clark) wetted with aqueous isopropyl
alcohol (50:50 vol/vol) then allowed to dry. The Primer Composition was poured onto a fresh SURPASS
facial tissue, applied to substrates in even coats, and allowed to dry for three minutes. 3M™ VHB™ TAPE
4611 tape strips (1 inch x 4 inches, ~2.5 cm x ~10 cm) were backed on one face with anodized aluminum
foil and the other face was placed onto the primed surface, then pressed down twice under a 15 pound (6.8
kg) roller moving at 12 inches (~30 cm) per minute. 90° peel strengths were assessed after standing
overnight at room temperature, pulling the anodized aluminum foil backing perpendicular to the substrate
at 12 inches (~30 cm) per minute. The average peel force was recorded along with failure mode. Failure
mode “fs” indicates cohesive failure within the foam tape during testing, “cp” means the tape peeled cleanly
from the surface and the tape did not fail cohesively during testing, and “mix” indicates a mixture of fs and
cp failure modes were observed during testing. A list of adhesion performance test substrates immediately
follows:

Adhesion Performance Test Substrates

Designation Description Source
stainless steel Polished stainless steel Chemlnstruments, Fairfield, OH
acrylic Acrylic Clear, Ext PE Mask, 0.118” thick | Plastics International, Eden Prairic, MN
polycarbonate MAKROLON GP, clear, 0.118” thick Plastics International
ABS ABS Natural (Tan) S/S Ext, 0.125” thick Plastics International
Nylon Nylon Type 6/6 Natural, 0.125” thick Plastics International
Rigid PVC Type 1 Grade 1 Gray PVC, 0.125” thick Plastics International

GPO-3 Polyester/Glass red, 0.125 thick, Plastics International
polyester FRP .

glass fiber reinforced polyester

FR4 Epoxy/Glass, 0.125” thick, glass fiber | Plastics International
Epoxy FRP ) )

reinforced thermoset epoxy resin

. CE Phenolic/Canvas Natural, 0.125” thick, | Plastics International

phenolic

canvas reinforced phenolic
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BASEL HIFAX ETA 3131 BLK Standard Plaque, Melvindale, MI

TPO .
thermoplastic polyolefin

polypropylene Polypropylene SR Natural, 0.125” thick Plastics International
DC105W-2196 19G1393 POLAR Dura Coat Products, Huntsville, AL
WHITE, roll-coated, heat-cured, wax-

white truck paint o . o
containing coating (0.75mil thick) on

0.019” thick aluminum

Preparative Example 1 (PE-1): Preparation of Amine-Functional Acrvlic Resin 1 (AFARI
(55:30:15 MMA/TOAKBAEMA. at 40 wt.% solids in MAC)
A reactor was charged with 132 grams MMA, 72 grams 10A, 36 grams of tBAEMA, 360 grams of

S MAC, and 1.92 grams of VAZO 67. The solution was deoxygenated with nitrogen, the reactor was sealed,
and the solution was heated 46 hours at 65°C, then allowed to cool. The resulting solution was found to

contain 40.3 wt.% solids and had inherent viscosity of 0.36.

Preparative Examples 2 to 9 (PE-2 to PE-9): Amine-Functional Acrylic Resins 2 to 9 (AFAR2-AFAR9)

10 The general procedure for preparation of PE-1 was repeated (with the same relative amounts of
MAC and VAZO 67), but altering monomer weight ratios and/or incorporating alternative monomers,
according to the amounts indicated in Table 2, with the resulting inherent viscosity and wt.% solid (“phr”

is per hundred weight resin) values listed.

TABLE 2
Preparative | “AFAR” | MMA, | BMA, | I0A, | tBAEMA, | DMAEMA, | Calculated | Inherent Wt.%
Example | number phr phr phr phr phr Tg viscosity solids
PE-1 AFARI 55 0 30 15 0 26°C 0.36 403
PE-2 AFAR2 42 0 42 16 0 6°C 0.38 40.1
PE-3 AFAR3 35 53 0 12 0 49°C 0.42 342
PE-4 AFAR4 35 53 0 0 12 47°C 0.37 349
PE-5 AFARS5 42 42 0 16 0 55°C 033 40.6
PE-6 AFAR6 56 14 14 16 0 47°C 0.35 404
PE-7 AFAR7 28 28 28 16 0 12°C 0.37 40.1
PE-8 AFARS 0 42 42 16 0 -16°C 0.38 399
PE-9 AFAR9 14 14 56 16 0 -21°C 0.39 398
15

Preparative Examples 10 (PE-10): Amide-Functional Acrvlic Resin (‘AMDA™)
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The general procedure for preparation of PE-1 was repeated, but replacing amino-functional
monomer with amide-functional monomer, N-vinylcaprolactam (NVC), and using the monomer weight

ratios, according to the amounts indicated in Table 3.

TABLE 3
I0A, | NVC, AA, | Inherent | Wt.%

Preparative Example ) ) )
phr phr phr | viscosity | solids

PE-10 (AMDA) 78 21 1 0.58 375

Example 1 Primer Composition: (50:24:24:2 KRATON FG1901/ATBC/PE-1/A186 in solvent solution)

A 5-liter flask equipped with overhead stirring, thermocouple, condenser, and nitrogen inlet was
charged with 100.0 grams KRATON FG1901, 3.0 grams TINOPAL OB, 48.0 grams ATBC, and 4.0 grams
A186. Stirring was started, 567 grams of MCH was added, and the mixture was heated 3 hours at 60°C to
ensure homogeneous solution. The solution was diluted with an additional 953 grams MCH, cooled to
ambient temperature, then sequentially diluted with 1448 grams of methyl acetate, 120 grams of the AFAR
of PE-1, and 760 grams HMDS. The final solution was found to have 4.7 wt.% solids.

Example 1 Primer Composition was applied to various substrates and performance of the dried coatings
were assessed according to the Primer Component Adhesion Performance test method. Peel forces and

failure modes were as recorded in Table 4.

TABLE 4
Example 1 primer composition
Substrate peel force test results

piw (N/cm) failure mode
stainless steel 46 (80) fs
acrylic 46 (80) fs
polycarbonate 46 (80) fs
ABS 46 (80) fs
Nylon 47 (82) mix
Rigid PVC 46 (80) fs
polyester FRP 43 (75) mix
Epoxy FRP 46 (80) fs
phenolic 46 (80) fs
TPO 45 (78) fs
polypropylene 27 (47) mix
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white truck paint 36 (63) cp
piw: pounds force per inch width
N/em: Newtons/cm
mode: fs = foam split

mix = mixed mode

5 cp =clean peel

Examples 2-5
Example 1 was repeated, preserving the 50/24/24/2 KRATON FG1901/AFAR/ATBC/A186 ratio, but

replacing AFAR1 with AFAR2, omitting TINOPAL OB, and varying concentration of total solids as shown

10 in Table 5. The peel force test results were as shown in Table 5.

TABLE 5
Example 2 Example 3 Example 4 Example 5

3 wt.% solids 4 wt.% solids 5 wt.% solids 6 wt.% solids
Substrate : :

piw piw mode piw mode | piw mode

mode
(N/cm) (N/cm) (N/cm) (N/cm)
Nylon 32 (56) cp 32 (56) cp 34 (59) cp 34 (59) cp
polypropylene 32(56) | mix | 36(63) mix 19(33) | mix | 28 (49) | mix
white truck
) 28 (49) cp 32 (56) cp 33(57) cp 31 (54) cp

paint

Examples 6-7 and Comparative Example 1

15  Example 3 was repeated, except replacing AFAR2 with AMDA, AFAR3, AFAR4, or a mixture thereof,

and adjusting the non-volatile ingredient ratio as shown in Table 6. The peel force test results were as

shown 1n Table 6.

TABLE 6
polypropylene phenolic
Example Non-volatiles, weight ratio piw piw
mode mode
(N/cm) (N/cm)
50/7/15/26/2 KRATON
Example 6 35(61) fs 35(61) fs
FG1901/AMDA/AFAR3/ATBC/A186
50/7/15/26/2 KRATON
Example 7 35(61) fs 35(61) fs
FG1901/AMDA/AFAR4/ATBC/A186
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) 50/20/28/2 KRATON
Comparative 1 18 (31) cp 19 (33) cp
FG1901/AMDA/ATBC/A186

Examples 8-16 and Comparative Examples 2-3

Example 4 was repeated, except replacing ATBC with altemative plasticizer, or omitting plasticizer, with

peel force test results as shown in Table 7.

TABLE 7
white truck
Nylon polypropylene .
o paint
Example Plasticizer : : :
piw piw piw
mode mode mode
(N/cm) (N/cm) (N/cm)
B o . | . 38 . 40 . 32
xample 1sopropyl myristate mix S c
p propyl my (66) (70) (56) p
E le 9 dibutyl adi % + f: %
xample 1obutyl adipate cp S cp
(63) (75) (52)
B o 10 N | 32 31 . 38
xample phenoxypropano cp mix cp
(56) (54) (66)
. 32 26 37 .
Example 11 isodecyl benzoate cp cp mix
(56) (45) (64)
dipropylene glycol 42 . 21 39 .
Example 12 ] mix cp mix
dibenzoate (73) (36) (68)
diethylene glycol
E le 13 dib . /d'gy 1 2 32 i > i
xample ibenzoate / dipropylene cp mix mix
| (56) (56) (66)
glycol dibenzoate
2.2 4-trimethylpentyl 41 19 40 .
Example 14 . cp cp mix
dibenzoate (71) (33) (70)
triethylene glycol 32 21 31
Example 15 . cp cp cp
diethylhexanoate (56) (36) 54
diethylhexyl 32 32 29
Example 16 cp cp cp
terephthalate (56) (56) (50)
. 42 . 14 26
Comparative 2 none mix cp cp
(73) (24) (45)
C ive 3 2 1dod 1 ! o %0
omparative -octyldodecano C C C
’ ’ s | Plew | T ey | P
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Examples 17-24 and Comparative Examples 4-9
Example 3 was repeated, all at 4 wt.% solids, but replacing AFAR2 with AFAR3 and varying KRATON
FG1901/AFAR3/ATBC weight ratio, with peel force test results as shown in Table 8.

TABLE 8
Non-volatiles, weight Nylon polypropylene white truck paint
ratio . . .
Example piw piw piw
KRATON mode mode mode
(N/cm) (N/cm) (N/cm)
FG1901/AFAR3/ATBC
36.8 375 395
Example 17 . . .
48/32/20 (64) mix (65) mix (69) mix
333 39 28.7
Example 18 ) ]
40/24/36 (58) mix (68) mix (50) cp
29.4 251 24.9
Example 19
64/24/12 (&3] cp (44) cp (43) cp
25.6 24.7 22.1
Example 20 .
64/10/26 (44) cp (43) mix (38) cp
31.6 36 26.3
Example 21 .
48/24/28 (55) cp (63) mix (46) cp
295 27.6 28.1
Example 22 .
40/32/28 (&3] cp (48) mix (49) cp
29.2 24 23.7
Example 23
48/16/36 (&3] cp 42) cp (€3)) cp
32.8 29.1 24 .4
Example 24 .
5624/20 (&¥)) cp (&3] mix 42) cp
. 25.6 10.8 20.2
Comparative 4
32/40/28 (44) cp (18) cp (35) cp
. 358 16.4 28.7
Comparative 5 .
5517/28 (62) mix (28) cp (50) cp
. 248 13.9 18.4
Comparative 6
40/48/12 (43) cp 24) cp (32) cp
. 28.1 18.5 16.9
Comparative 7
55/40/5 (49) cp (32) cp 29) cp
. 33.1 16.5 16.7
Comparative 8
32/24/44 (58) cp (28) cp 29) cp
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28.2 18.4 253
48/10/42 (49) cp (32) mix 44) cp

Comparative 9

Example 25
Example 4 was repeated, except replacing the 40/40/20 MCH/MAC/HMDS solvent blend with the solvent

blend indicated in Table 9.

5
TABLE 9
Solvent Blend Weight ) )
. Nylon polypropylene | white truck paint
Ratio
Example : : :
MCH | MAC | HMDS | piw q piw mode piw mode
mode
(N/cm) (N/cm) (N/cm)
. o 25 30 40 30 32 28 30
xample c c c
P o | T lay | T ey | 7

Examples 26-27
Example 1 was repeated, except replacing the 40/40/20 MCH/MAC/HMDS solvent blend with the solvent

10 blend indicated in Table 10.

TABLE 10
Solvent Blend Weight Ratio polycarbonate TPO polypropylene
Example MCH | MAC | heptane | tBAC | piw piw piw
mode mode mode
(N/cm) (N/cm) (N/cm)
41 41 42 fs
Example 26 0 40 60 0 fs fs
(71) (71) (73)
41 42 18 cp
Example 27 0 40 40 20 fs fs
(71) (73) 31

Examples 28-30 and Comparative Example 10-11
15  Example 3 was repeated, except replacing AFAR2 as shown in Table 11.

TABLE 11
AFAR Nylon polypropylene | white truck paint
Example AFAR | Calculated piw piw piw
mode mode mode
Tg (N/cm) (N/cm) (N/cm)
Example 28 AFARS5 55°C 38 (66) fs 30(52) | mix | 31(54) cp
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Example 29 AFARG6 47°C 36 (63) fs 40 (70) | mix | 30(52) cp
Example 30 AFAR7 12°C 31 (54) cp 29 (50) | mix | 24 (42) cp
Comparative 10 | AFARS -16°C 23 (40) cp 20 (35) | mix | 17(29) cp
Comparative 11 AFAR9 -21°C 23 (40) cp 7(12) cp 15 (26) cp
Examples 31-32 and Comparative Example 12
Example 3 was repeated, except varying ATBC as shown in Table 12.
TABLE 12
Non-volatiles, weight ratio Nylon polypropylene Whlte.thk
Example KRATON paint
FG1901/AFAR2/ATBC/A186 pivi mode piw | mode piw | mode
(N/cm) (N/cm) (N/cm)
Example 31 50/24/24/2 37 (64) cp 38 (66) fs 2747 | op
Example 32 58/28/12/2 40(70) | mix |[25@3) | ¢cp | 29(50) | ¢p
Comparative 12 66/32/0/2 3908) | mix | 16(28) | mix | 22(38) | o¢p
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Claims:

1. A primer composition comprising a primer component comprising:

10

15

20

25

a rubber;
an amine-functional (meth)acrylic resin; and

a plasticizer.

The primer composition of claim 1, wherein the amine-functional (meth)acrylic resin is a
polymerization reaction product of an amine-functional (meth)acryloyl compound and a non-
amine-vinyl monomer;

wherein the amine-functional (meth)acryloyl compound is of Formula (I) :

re" ‘ 0 oy

@
wherein R1 is hydrogen, alkyl, or aralkyl; R2 is alkyl or aralkyl; or R1 and R2 together with the
nitrogen atom with which they are joined may form a 35, 6, or 7 member ring; R3 is alkylene or
aralkylene; X is nitrogen or oxygen; R4 does not exist if X is oxygen and is hydrogen, alkyl, aryl,
alkaryl, or aralkyl if X is nitrogen; and R5 is hydrogen or methyl;

wherein the amine-functional (meth)acryloyl compound is of Formula (IT):
R

e
Lats]

uy
wherein R1 is hydrogen, alkyl, or aralkyl; each R3 is independently alkylene or aralkylene; X is

nitrogen; and R3S is hydrogen or methyl; or combinations thereof.

The primer composition of claim 1 or 2, wherein the amine-functional (meth)acrylic resin has a

calculated Tg greater than or equal to 12°C.
The primer composition of claim 2, wherein the non-amine-vinyl monomer is selected from the

group consisting of a (meth)acrylic acid, a (meth)acrylic acid ester, a (meth)acrylamide, a vinyl

ester, a styrene, a (meth)acrylonitrile, and mixtures thereof.
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5. The primer composition of claims 2 or 4, wherein the non-amine-vinyl monomer is a

(meth)acrylic acid ester of a C1 to C18 alcohol.

6. The primer composition of any of the preceding claims, wherein the rubber comprises a block

copolymer of a styrene and an alkene.

7. The primer composition of any of the preceding claims, wherein the rubber comprises a styrene-

ethylene/butylene-styrene block copolymer grafted with maleic anhydride.

8. The primer composition of any of the preceding claims, wherein the plasticizer is of Formula I11:

(R-X-)pZ (D)

wherein:
cach R may be hydrogen, C1-C14 alkyl, aryl, alkaryl, or aralkyl;
cach optionally interrupted by oxygen, nitrogen, carbonyl, carboxyl, or carbamide;
cach X may be oxygen, nitrogen, carbonyl, carboxyl, or carbamide;
Z may be a hydrogen, C1-C14 alkyl, aryl, alkaryl, aralkyl, C1-C14 alkylene, arylene,
alkarylene, aralkylene; each optionally interrupted by oxygen, nitrogen, carbonyl,
carboxyl, or carbamide; and

n is an integer of 1to 5.

9.  The primer composition of claim 8, wherein n is an integer of 1 to 4.

10. The primer composition of any of the preceding claims, wherein the plasticizer is selected from at
least one of the following a benzoic acid ester, a myristic acid ester, a citric acid ester, an acetic acid ester,
a succinic acid ester, a gluratic acid ester, an adipic acid ester, a sebacic acid ester, and combinations

thereof.

11. The primer composition of any claims 1 to 9, wherein the plasticizer is selected from at least one of

the following a benzoic acid ester, a myristic acid ester, a citric acid ester, and combinations thereof.

12.  The primer composition of any of the preceding claims, wherein the primer component comprises:
35 wt.% to 70 wt.% of the rubber;
20 wt.% to 35 wt.% of the amine-functional (meth)acrylic resin; and
10 wt.% to 40 wt.% of the plasticizer,

wherein the weight percentages are all based on the total weight of the primer component.
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13.  The primer composition of any of claims 1 to 11 wherein the primer component comprises:
40 wt.% to 60 wt.% of the rubber;
20 wt.% to 35 wt.% of the amine-functional (meth)acrylic resin; and
15 wt.% to 35 wt.% of the plasticizer,

wherein the weight percentages are all based on the total weight of the primer component.

14. The primer composition of any of the preceding claims further comprising a liquid carrier.

15. The primer composition of claim 14 wherein the liquid carrier is one or more solvent.

16. The primer composition of claim 15, wherein the primer composition comprises:
1 wt.% to 25 wt.% of the primer component; and
75 wt.% to 99 wt.% of the solvent,

wherein the weight percentages are all based on the total weight of the primer composition.

17. The primer of claim 15, wherein the primer composition comprises:
2 wt.% to 7 wt.% of the primer component; and
93 wt.% to 98 wt.% of the solvent,

wherein the weight percentages are all based on the total weight of the primer composition.

-23-



INTERNATIONAL SEARCH REPORT

International application No

ADD.

PCT/US2016/065090
A. CLASSIFICATION OF SUBJECT MATTER
INV. C09J153/02 C09J133/08 C09J133/10 C09J133/14 Co9D109/06
Co9D133/08 Co9D133/10 Co9D133/14 Co9D5/00

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

C09J CO9D

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data, CHEM ABS Data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

28 March 1990 (1990-03-28)

15 November 1989 (1989-11-15)
page 6; claims 1-6

page 6 - page 7; claims 1-13

page 8 - page 10; claims 1-19

page 4, Tine 83 - line 93; example 24

A EP 0 360 152 A2 (HENKEL KGAA [DE]) 1-17

A EP 0 341 578 A2 (HENKEL KGAA [DE]) 1-17

A GB 1 053 791 A (IMPERIAL CHEMISTRY 1-17
LIMITED) 4 January 1967 (1967-01-04)

D Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

1 March 2017

Date of mailing of the international search report

10/03/2017

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Jung, Andreas

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2016/065090
Patent document Publication Patent family Publication
cited in search report date member(s) date
EP 0360152 A2 28-03-1990 DE 3832262 Al 29-03-1990
DK 463489 A 23-03-1990
EP 0360152 A2 28-03-1990
FI 894475 A 23-03-1990
NO 893755 A 23-03-1990
PT 91760 A 30-03-1990
EP 0341578 A2 15-11-1989  BR 8902192 A 02-01-1990
DE 3816103 Al 23-11-1989
EP 0341578 A2 15-11-1989
JP HO218500 A 22-01-1990
TR 24626 A 24-12-1991
US 4946471 A 07-08-1990
GB 1053791 A 04-01-1967  NONE

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - claims
	Page 23 - claims
	Page 24 - claims
	Page 25 - wo-search-report
	Page 26 - wo-search-report

