Office de la Proprieté Canadian CA 2496819 C 2010/01/12

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 496 81 9
Un organisme An agency of 12 BREVET CANADIEN
'Industrie Canada ndustry Canada
CANADIAN PATENT
13) G
(86) Date de depot PCT/PCT Filing Date: 2003/08/20 (51) Cl.Int./Int.Cl. C09J 777/00(2006.01),
S e . B32B 7/12(2006.01), CO8J 5/12(2006.01),
(87) Date publication PCT/PCT Publication Date: 2004/03/04 C09J 123/28 (2006.01) CO9J 131/04 (2006.01),
(45) Date de délivrance/lssue Date: 2010/01/12 C09J 175/04 (2006.01)
(85) Entree phase nationale/National Entry: 2005/02/22 (72) Inventeurs/Inventors:
(86) N° demande PCT/PCT Application No.: US 2003/026044 CHAQO, TIEN-CHIEH, US;
o o DESAI, UMESH, US;
(87) N® publication PCT/PCT Publication No.: 2004/018585 KANIA CHARLES US:
(30) Priorité/Priority: 2002/08/23 (US10/226,395) NAKAJIMA, MASAYUKI, US;
RAGUNATHAN, KALIAPPA, US
(73) Proprietaire/Owner:
PPG INDUSTRIES OHIO, INC., US
(74) Agent: BORDEN LADNER GERVAIS LLP

(54) Titre : COMPOSITION ADHESIVE STRATIFIEE AQUEUSE SE FORMANT SOUS VIDE
54) Title: AQUEOUS VACUUM FORMING LAMINATING ADHESIVE COMPOSITION, SUBSTRATES AND METHODS
RELATED THERETO

(57) Abréegée/Abstract:

The present invention provides an agueous adhesive composition including a resinous phase dispersed In an agueous medium,
the resinous phase containing (a) a polychloroprene, (b) optionally, a halogenated polyolefin different from (a), and (c) optionally,
an aminoplast resin. Further provided Is an aqueous adhesive composition of a resinous phase dispersed In an agueous medium
wherein the resinous phase includes (a) a polychloroprene, (b) a halogenated polyolefin different from (a), and (c¢) a polyurethane
polymer having Ionic salt groups. A multi-layer composite and methods for adhering a thermoplastic material to a rigid substrate
using the aqueous adhesive compositions also are provided.

,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




CA 02496819 2005-02-22

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

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date (10) International Publication Number

4 March 2004 (04.03.2004) PCT WO 2004/018585 Al

(51) International Patent Classification’: C09J 111/00 (81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,

(21) International Application Number: CZ., DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
PCT/US2003/026044 GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, L.C,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
(22) International Filing Date: 20 August 2003 (20.08.2003) MX, MZ, NI, NO, NZ., OM, PG, PH, PL, PT, RO, RU, SC,
SD, SE, SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA,
(25) Filing Language: English UG, UZ, VC, VN, YU, ZA, ZM, 7ZW.

(26) Publication Language: English (84) Designated States (regional): ARIPO patent (GH, GM,
o KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
(30) Priority Data: Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
10/226,895 23 August 2002 (23.08.2002) US European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
. ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO,
(71) Applicant: PPG INDUSTRIES OHIO, INC. [US/US]; SE, SI, SK, TR), OAPI patent (BFE, BJ, CF, CG, CI, CM,

3800 West 143rd Street, Cleveland, OH 44111 (US). GA, GN, GO, GW, ML, MR, NE, SN, TD, TG).

(72) Inventors: CHAO, Tien-Chieh; 2011 Buckingham .
Drive, Mars, PA 16046 (US). DESAIL Umesh; 10128 Deer Published:

View Point, Wexford, PA 15090 (US). KANIA, Charles; ~ With international search report |

1024 Woodland Place, Natrona Heights, PA 15065 (US). before the expiration of the time limit for amending the
NAKAJIMA, Masayuki; 2604 Glenchester Drive, Wex- claims and to be republished in the event of receipt of
ford, PA 15090 (US). RAGUNATHAN, Kaliappa; 3156 amendments

Seneca Court, Gibsonia, PA 15044 (US).
For two-letter codes and other abbreviations, refer to the "Guid-
(74) Agents: ALTMAN, Deborah M. et al.; One PPG Place, ance Notes on Codes and Abbreviations"” appearing at the begin-
Pittsburgh, PA 15272 (US). ning of each regular issue of the PCT Gagzette.

(54) Title: AQUEOUS VACUUM FORMING LAMINATING ADHESIVE COMPOSITION, SUBSTRATES AND METHODS
RELATED THERETO

(57) Abstract: The present invention provides an aqueous adhesive composition including a resinous phase dispersed in an aque-
ous medium, the resinous phase containing (a) a polychloroprene, (b) optionally, a halogenated polyolefin different from (a), and
(c) optionally, an aminoplast resin. Further provided is an aqueous adhesive composition of a resinous phase dispersed in an aque-
ous medium wherein the resinous phase includes (a) a polychloroprene, (b) a halogenated polyolefin different from (a), and (¢) a
polyurethane polymer having ionic salt groups. A multi-layer composite and methods for adhering a thermoplastic material to a rigid
substrate using the aqueous adhesive compositions also are provided.

wO 2004/018585 A1 |IIHM} 00O D010 O A O 1 R )



CA 02496819 2005-02-22

WO 2004/018585 PCT/US2003/026044

10

15

.20

25

30

AQUEOUS VACUUM FORMING LAMINATING ADHESIVE COMPOSITION,
SUBSTRATES AND METHODS RELATED THERETO

FIELD OF THE INVENTION
- The present invention relates to an aqueous vacuum-forming

Iamlnatlng adhesive composntlon The adhesive composition is particularly
useful for Iammatlon of thermoplastlc materials to rigid substrates having low

surface energy which typlcally are used in the automotlve industry.

| BACKGROUND OF T THE INVENTION
Vacuum forming is a well known Process, partlcularly in the automotive

ingustry. For example a thermoplastlc material (e.g., polyvunyl and
polyurethane flexible sheetlng) can be laminated onto automobile components
such as consoles, instrument panels, arm rests, door panels and other interior

surfaces using vacuum forming. The thermoplastic material has an outer

- side, which typically provides color and texture to the resulting laminated

substrate,'and an underside which can further include a primer Iéyer for
enhanced adhesion to the substrate. Common substrates typically include a
variety of known materials, such as acrylonitrile-butadiene-styrene terpolymer

(ABS) or ﬁberboard. The process typically includ‘es‘ coating the substrate with

a laminating adhesive, heating the thermoplastic material past its softening

point, and draping the thermoplastic material onto the substrate. A vacuum is
then applied through the substrate to pull the thermoplastic material_onto the

contours of the substrate, thereby forming a conformal layer of the

‘thermoplastic material over at least a portion of the substrate.

Use of organic solvent-based adhesives in vacuum forming is common

in the industry. However, emission of organic solvents to the atmosphere can

be a concern, and reduction of the volatile organic content of adhesive

compositions is very desirable to comply with government regulations. Such
adhesives also can present work hazards typically associated with organic
solvents. Many of the known adhesive compositions are provided in the form

of a two-pack system. Exemplary of such two-pack solvent-based
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comp’os.itions are those known in the art in which one pack is based on an
aqueous aromatic polyLIrethane emulsion or dispersion, and another pack is
based on a water-dispersible crosslinking agent such as an unblocked
isocyanate. The two packs must be stored separately and mixed only just
5 prior to-application Once admixed, such compositions are stable for on'ly
- several hours, and wuthln several hours recognizable performance decreases
are observed
In view of the foregomg discussion, single package water-based
| vacuum-formmg Iamlnatlng adhesive composutlons can prowde obvious
10 -advantages over the two-package solvent—based oompos:tlons Such
' aqueous adhesive compositions are known. For example, known are ‘sta‘ble
agueous adhesive oompositions that 'include.a' vinyl acetate polymer, an ionic
"watef-dispe'rsed polyuretha'ne,. and an aziridine. Also known in the art are
water-based vacuum-forming laminating adhesive compositions that include
15 anionic water-dlspersed polyurethane formed by chain extending an
‘isocyanate functional prepolymer wnth a polyamine and a ketlmlne a
carbodiimide and/or an aziridine and, optionally a vinyl acetate polymer. Such
water-based adhesive composmons provide excellent adhesion of
- thermoplastic materials to oonventlonal rigid substrates such as ABS and |
20 fiberboard. | |
More r.ecently, there has been an attempt to replace the
aforementioned ABS and fiberboard rigid substrates with substrates
,comprisihg materials which are more readily recyclable such asrigid
thermoplastic polyolefinic matenals which are lower In surface energy than
25 ABS, for example polypropylene However, conventlonal water-based
laminating vacuum-formable adhesive compositions such as those described
above often do not provide sufficient adhesion of tho thermoplastic material to
such polyolefin substrates.
Thus, it would be desirable to provide an aoueous-based, vacuum-

30  formable laminating adhesive composition which provides excellent adhesion
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of thermoplastic materials to rigid polyolefin substrateS,,while maintaining heat

and humidity resistance properties.

SUMMARY OF THE INVENTION

In one embodiment, the present invention is directed to an aqueous

adhesive composition comprising a resinous phase dispersed in an aqueous
medium, the resinous cémprising (a) a polychloroprene; (b) optionally, a
halogenated polyolefin different from (a); and (c) optionally, an éminoplast
resin. | | ’

Thé present invent_ibn also is directed to an aqueous adhesive
composition comprising a resinous phase dispersed in an aqueous medium,
the resinous phase comprising (a) é polychloroprene; (b) a halogenated
polyolefin different from (a); and (c) a polyurethahe polymer comprising ionic
salt groups. ‘ ' '

In a further embodiment, the present invention is directed to a multi- =

layer composite comprising (1) a rigid, polyolefin substrate; (2) an adhesive

layer over at least a portion of the substrate; and (3) a thermoplastlc cover

Iayer over at least a por’uon of the adhesnve layer. The adhesive Iayer IS
formed from the aqueous adhesive composition descrlbed lmmedlately above.
The polyurethane polymer (c) is present in the aqueous adheswe composnthn
in an amount sufficient to provide adhesion of the cover. layer (3) to the
substrate (1) such that the multi-layer composite passes adhesion testing as
determined in accordance with Chrysler Method MS-CB132. ‘
The present invention is further directed to a method for adhering a
thermoplastic material to a rigid polyolefin substrate. The method comprises -
the steps of (1) applying the adueous' composition described above to at least

‘a portion of the substrate; (2) drying the composition to form a dried adhesive

layer on the substrate; (3) heatihg the thermoplastic material separate from

the substrate; (4) contaCting the thermoplastic material to the dried adhesive

layer; and (5) applyinga vacuum to the substrate of step (4) for atime and at

a temperature sufficient to adhere the thermoplastic material to the substrate.

-3-
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In addition, the present invention provides a method for adhering a -
thermootastic material to a rigid polyolefin substrate comprising the steps of
(1) providing a thermoplastic material having a top surface and a bottom
surface; (2) applying the previously described aqueous composition to the
bottom surface of the thermoplastic material; (3) drying the composition to
form an adhesive layer on the bottom surface of the thermoplastic material;
(4) heating the thermoplastic material of step (3) separate from the substrate

(5) contacting the adhesive layer on the bottom surface of the thermoplastlc

material to the rigid polyolefin substrate, and (6) applylng a vacuum to the

" substrate of step (5) for atime and at a temperature sufficient to adhere the

thermoplastic material to the substrate.

DETAILED DESCRIPTION OF THE INVENTION
Other than in the operating examples, or where otherwise mdrcated all

numbers expressing quantltles of ingredients, reaction conditions and so forth

‘used in the specification and claims are to be understood as being modified in

all instances by the term “about ", Accordlngly, unless indicated to the
contrary, the numerlcal parameters set forth in the following specut‘ cation and
attached claims are approximations that may vary de.pendrn_g upon the
desired properties sought by the present invention. At the very least, and not
as an attempt to limit the application of the doctrine of equivalents to the
scope of the claims, each numerical parameter should at least be construed in
light of the number of reported signiﬁcant digits and by applying ordinary
rounding techniques. | | o

Notwithstanding that the nurnerical ranges and parameters setting forth

the broad scope of the invention are approximations, the numerical values set

forth in the specific examples are reported as precisely as possible. Any
numerical values, however, inherently contain certain errors necessarily
resulting from the standard deviation found in their respective testing

measurements.
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Also, it should be understood that any numerical range recited herein is
intended to include all sub-ranges subsumed therein. For example, a range

of 1" to 10” is intended to include all sub-ranges between and including the

recited minimum value of 1 and the recited maximum value of 10, that is,
having a minimum value equal to or greater than 1 and a maximum value of
equal to or Iess than 10. -

As prevuously mentioned, in one embodlment the present invention is
directed to an aqueous adhesive composmon comprising a resinous phase

dispersed |n an aqueous medium, the resinous phase comprising (a) a -

| polychlorOprene (b) optionally, a halogenated polyolefin which is dlfferent

from and present in the composmon in addttlon to the polychloroprene (a);
and () optuonally, an amlnoplast resin. It would be recognized by those

skilled in the art, that the aqueous adhesuve composition can vary and be

modified to meet less stringent or more stringent adhesive requirements,

'depehding upon the end use application. For example, in some non-

automotive applications, an aqueous adhesive composition comprising as

major components only the polychloroprene (a) and the halogenated

i.polyole‘r‘ in which is different from (a) may be suitable. Likewise, for some ‘

appllcatlons, an aqueous adhesive composutlon comprising as major
components only the polychloroprene (a) and the aminoplast resin (c) maybe
suitable. Further, there may be some applications where an adhesive

- composition comprising as a major component only the polychloroprene (a)

may provide sufficient adhesive properties. Typically, the polychloroprene (a)
is used as a component in the adhesive composition of the present invention
in conjunction with one.or both of (b) the halogenated polyolefin which is
different from (a), and (c) the aminoplast resin.

In a particular embodiment, the present invention is directed to an
aqueous adhesive composition comprising a resinous phase dispersed in an
aqueous medium, the resinous phase comprising (a) a polychloroprene; (b) a
halogenated 'poly_ol_efin which is different from and present in the composition
in addition to the polychloroprene (a); and (c) an aminoplast resin.

-5 -
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Although any of the known chlorinated rubbers such as
polychloroprene, for example neoprene, are suitable for use as component
(a), a polychloroprene is most often employed in the aqueous adhesive
composition of the present invention. A particularly suitable polychloroprene
is Dispercoll* C VP LS 2324, a 57 percent by weight aqueous solution of
neoprene, commercially available from Bayer Corporation.

The polychloroprene (a) can be present in the resinous phase of the
aqueous adhesive composition of the present invention in an amount of at
least 30 weight percent, sometimes at least 50 weight percent, often at least
55 weight percent, and typically at least 60 weight percent based on total
weight of resin solids present in the composition. Also, the polychloroprene
can be present in the aqueous adhesive composition of the present invention
in an amount of less than 98 weight percent, sometimes less than 90 weight
percent, often less than 80 weight percent, and typically less than 70 weight
percent based on total weight of resin solids present in the composition. The
amount of polychloroprene (a) present in the aqueous adhesive composition
of the present invention can range between any combination of these values,
inclusive of the recited values.

In addition to the previously discussed polychloroprene (a), the
resinous phase of the agueous adhesive composition of the present invention
further comprises (b) a halogenated polyolefin which is different from the
polychloroprene (a). The halogenated polyolefin (b) can include any of the
halogenated polyolefin materials commonly known in the art. Typically, the
halogenated polyolefin (b) comprises a chlorinated polyolefin, such as a
chlorinated polyolefin selected from at least one of chlorinated polypropylene,
chlorinated polyethylene, chlorinated ethylene-vinyl acetate copolymer, for
example, ethylene-vinyl acetate-vinyl chloride copolymer, mixtures thereof
and copolymers thereof. The chlorinated polyolefin can have a chlorine
content of ranging from 10 to 40 weight percent, often from 10 to 30 weight
percent, and typically from 15 to 25 weight percent based on the weight of
polyolefin; i.e., the unchlorinated polyolefin.

*Trade-mark
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The halogenated polyolefin (b) typically is in the form of an adueous'
emulsion which can facilitate its incorporation into the aqueous adhesive
composition of the present invention. A particularly suitable halogenated
polyolefin is CP 310W, an aqueous emulsion of chlorinated polyolefin,
availab‘le from Eastman Chemical Company.

The halogenated polyolefin (b), which is different from the |
polychloroprene (a), can be p‘resent in the resinous phase of the aqueous '

‘adhesive composition of the present invention in an amount of at least 1 |
'we'ight percent, often at least 4 weight percent, and typically at least 8 weight

percent based on total weight of resin solids present in the composition. Also,
the halogenated polyolefin (b) can be present in the aqueous adhesive
composition of the present invention in an amount of less than 25 weight
percent, often less than 20 weight percent, and typically less than 16 weight
percent based on total weight of resin solids present in the composition The

amount of halogenated polyoleﬂn (b) present in the aqueous adhesive

“composition of the present invention can range between any combination of

these values, inclusive of the recited values.

In addition to (a) the polychloroprene and the (b) halogenated
polyolefin which is different from (a), the aqueous adhesive corhposiiidn of the
present invention further comprises-(c) an aminoplast fesin. Aminoplast .
resins, which can include phenOplasts, can be obtained from the
condensation reaction of formaldehyde with an amine or amide. Nonlimiting
examples of amines or amides include melamine, urea, or benzoguanamine.

Condensates with other amines or amides can be used; for example,

‘aldehyde condensates of glycoluril, which give a high melting crystalline

product useful in powder coatings. While the aldehyde used is most often
formaldehyde other aldehydes such as acetaldehyde, crotonaldehyde and
benzaldehyde can be used.

The aminoplast resin contains imino and methylol groups and in certain
instances at least a portion of the methylol groups are etherified with an
alcohol to modify the cure response. Ahy monohydric alcohol can be

_7.-
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employed for this purpose including methanol, ethanol', n-butyl alcohol, .
isobutanol, and hexanol. |
Nonlimiting examples of aminbplasts include melamine-, urea-, or
benzoguanamine-formaldehyde condensates, that in certain instances
5 monomeric and at least partiall'y.etherified with one or more alcohols
containing from one to four carbon atoms. Nonlimiting examples of suitable
aminoplast resins are commercially available, for example, from Cytec

Industries, Inc. under the trademark CYMEL® and from Solutia, Inc. under the "

trademark RESIMENE®. ,

10 The aminoplast resin (c) can be present in the r_esinous phase of the
aqueous adhesive composition of the present invention in an amount of at
least 1 weight percent, often at least 4 weight pefcént, and typically at least 8

“weight percent based on total weight of reéin solids present in the
composition. Also, the aminoplast resin (c¢) can be présent in the aqueous
15 adhesive composition of the present invention in an amount of less than 25
weight percent', often less than 20 weight percent, and typicélly less thah 15
weight percent based on totél weight of resin solids présent in the' .
'compoé,ition.- The amount of ami'noplast resin (c) present in the aq.ueo'us
adhesive composition of the preseﬁt invehtion can range between any

20 .combination of these values, inclusive of the recited values. |

In one embodiment, the present invention ié directed to an aqueous
adhesive composition comprising a resinous phase dispersed in an aqueoué
medium, the resinous phase comprising (a) a polychloroprene'such as any of
the polychloroprene materials discussed in detail above; (b) a halogenated

25 polyolefin which is different from and present in addition to the
‘polychloroprene (a) such as any of the halogenated polyolefins discussed in
detail above; and (c) a polyurethane polymer comprising ionic salt groups.
The polyurethane polymer typically is dispersed in water prior to incorpbration
into the aqueous adhesive composition. The ionic salt groups present in the
30 polyurethane polymer can facilitate dispersion of the polyurethane bolymer

into the aqueous medium. The polyurethane polymer can comprise either

-8.-




CA 02496819 2005-02-22
WO 2004/0185835 PCT/US2003/026044

cationic or anionic salt groups, but typically the polyurethane polymer (c)
comprisee anionic salt groups. The polyurethane resin (¢) can be prepared by
methods well known in the art, for example, by reaction of a polyisocyanate
with a polyfunctional hydroxy compound (i;e., a polyol).

5 The polyisocyanates for preparing the polyurethane resin of the
present invention oan be aliphatic or aromatic isocyanates. Representative
examples are the aliphatic Isocyanates such asi trimethylene, tetramethylene,

‘ pentamethylene, hexametnylene, 1,2—propylene, 1,2-butylene, 2,3-butylene,
and 1,3-butylene diisocyanates; the cycloalkylene compounds such as
10 1,3-cyclopentane, 1,4-cyclohexane, 1,2—cyclohexane diisooyanates and
isophorone diisocyanates; the aromatic compounds such as m- phenylene,
p-phenylene, 4 4'-d|phenyl 1,5-naphthalene and 1 4 naphthalene
diisocyanates; the aliphatic-aromatic compounds such as 4 4'-d|phenylene
methane, 2,4- or 2,6-tolylene, or mixtures thereof, 4,4'-toIU|d|ne, and
15 1,4-xylylene diisocyanates; the nuclear-substituted aromatic compounds such
aa dianisidine diisooyanate, 4,4'-diphenylether diisocyanate and
chlorodiphenylene diiso'oyanate; the trilsocyanates such as triphenyl
-methane-4,4’ 4“-triisocyanate 1,3,5-triisocyanate benzeneand
. 2,4 6-trusocyanate toluene and the tetraisocyanates such as 3
20 4,4'-dimethyldiphenyl methane-2,2',5,5'-tetraisocyanate; the polymenzed
polylsocyanates such as tolylene diisocyanate dimers and trimers, and the
ike. ' ’
The polyol useful in preparing a polyurethane resin for the present
composition is typlcally a hydroxyl terminated polyether or polyester. The
25 'polyethers are typlcally poly(oxyalkylene) derivatives of polyhydric alcohols
such as glycerol, tnmethylolpropane 1,2,6-hexanetriol, sorbltol manmtol
pentaerythritol or sucrose. Suitable polyesters are typically prepared from
reaction of a carboxylic acid and a polyol, for example, reaction between
adipic acid or phthalic acid and ethylene glycol, propylene glycol, 1,3-butylene
30 glycol, 1,4-butylene glycol, diethylene glycol, 1,2,6-hexanetriol,
tr'imethylol'propane, or trimethylolethane.

-9 -
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The polyurethane prepared by reacting a polyisocyanate with a
polyfunctional hydroxy compound also contains ionic groups to make the
polyurethane water dispersible. In the case of an anionic resin, the ionic
groups can be acid salt groups which can be selected from the class

5 consisting of -OS03, -OP0O;37, COO’, SO,0°, POO  and PO5;~. The
polyurethane can be prepared with reactants containing the acid salt group, '
or, as Is more hormally,the case, can be prepared with free acid groups which
can be subsequently neutralized. Typical_ly, the polyurethane is prepared
havih'g isocyanate groups fo-r. réactfon with materials which contain at least

10 .one acﬁve hydrogen atom reactive with 'isocyanate groups or at least one
Isocyanate group, and at 'Ieast one group capable‘of salt formation. Most -

‘often, the acid group is in the active hydrogen material because isocyanates

containing acid groups typ'ically are'not sfable. |

Specific examples of compounds which contain active hydrogens and

15 acid groups capable of salt formation are hydroxy and mercapio carboxylic
acid. Examples'include'di.methylol propionic acid, glycollic acid, thioglycollic
oxalauric acid, Iéctié acid, malic acid, dihydroxy'ma.lic acid, tartaric acid,

“dihydroxy tartaric acid, and 2,6-dihydroxybenzbic acid. Other_ exampleé of
compounds which contain.active hydrogens and acid.groupé are |

20 aminocarboxylic acids, aminohydroxy carboxylic acids, éUIfonic acids, hydroxy
sulfonic acids and aminosulfonic acids. Examples include acid, anilido acetic
acid, glycine, alpha-alanihe, 6-a'mino caproic acid, réaction product of
ethanolamine and acrylic acid, hydroxy ethyl propionic acid, 2-hydroxyethane
sulfonic acid and sulphanilic acid. As mentioned above, amino-acids must be

25 used in the presence of a base such as KOH or a tertiary amine. Other

“examples 'incllude bis-hydrokymethylphOsphinic acid, trimethyldl propane
monophosphate and monosulfate, N-hydroxyethyl-aminoethylphosphonic
acid. Suitable sélt forming agents for acid group-containing compounds
include inorganic and organic bases such as sodium hydroxide, pdtassium

30 hydroxide, ammonia and tertiary amines.

-10 -
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Suitable anionic salt group-containing polyurethane polymers are
described in U.S. Patent No. 5,430,094.

A particularly suitable anionic salt group-containing polyurethane
polymer is the sulfonate salt group-containing polyurethane available as
LUPHEN* D207E from BASF Corporation.

Besides acid salt groups which are anionic and are preferred, the
polyurethane alternatively can comprise cationic salt groups such as those
which can be selected from quaternary ammonium groups, phosphonium
groups, sulfonium groups, and mixed groups thereof. The polyurethane can
be prepared with reactants containing the cationic salt groups, or as is more
normally the case, polyurethanes containing suitable precursors can be
converted to the cationic salt by adding an acid to the prepolymer. Suitable
materials for introducing cationic groups into the polyurethane are materials
which contain at least one active hydrogen atom reacted with isocyanate
groups, or at least one isocyanate group and at least one group capable of
cationic salt formation.

Other suitable cationic salt group-containing polyurethane polymers
include those polyurethane polymers prepared by chain extending an
isocyanate functional urethane prepolymer with polyamine and ketimine.
Such polyurethane polymers are described in detail in U.S. Patent No.
5,652,299, column 3, line 1 to column 5, line 29.

The polyurethane polymer comprising ionic salt groups (c) can be
present in the resinous phase of the aqueous adhesive composition of the
present invention in an amount of at least 0.1 weight percent, often at least 1
weight percent, and typically at least 5 weight percent based on total weight of
resin solids present in the composition. Also, the polyurethane polymer (c)
can be present in the aqueous adhesive composition of the present invention
in an amount of less than 30 weight percent, often less than 25 weight
percent, and typically less than 20 weight percent based on total weight of

resin solids present in the composition. The amount of polyurethane polymer

*Trade-mark
-11-
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(c) present in the aqueous adhesive composition of the present invention can
range between any combination of these values, inclusive of the recited
values. ' _ ' .
Also, in conjunction with (a) the polychloroprene, (b) the halbgenated
5 polyolefin different from (a), and (c) the ionic group-containing polyUrethane
polymer, the aqueous adhesive composition can further comprise an .
aminbplast resin such as.any of the previously discussed aminoplast resins. ‘
Additionally, any of the afore-described aqueous adhesive
“compositions can furthér include adjuvant materials, for example, an aziridine
10 compound, a carbodiimide or mixtures of these materials. As used herein, the
term “aziridine” refers to any alkyleneimine and includes any compound
comprising more than one of fhe following structural units (1):

| (I)

15 | B B |

where each R independently represents H, cyclic or acyclic alkyl, alkaryl,

aralkyl, or a divalent linking group such as alkylene, oxyalkylene, alkylehe

aryl, alkenylene, oxyalkenylene, and alkenylene aryl, provided that at least

one R is a divalent linking group. As used herein, “alkylene” refers to an

20 acyclic or cyclic, saturated hydrocarbon group having a carbon chain length of
from C4 to Czs typically from Cz to Cq2. Nonlimiting éxémples of suitable

' alkylene groups include for example, (CHz2)s, (CH2)4, (CHé)s, and (CHaz)40. As

used heréin, “oxyalkylene” refers to an alkylene group containing at least one
oxygen atom bonded to, and interposed between, tWo carbon atoms and

25 having an alkylene carbon chain length of from C; to Cys typically from C; to
C12. Nonlimiting exarﬁples of suitable oxyalkylene groups include those
derived from allyl ethers of trimethylolpropane and pentaerythrito, for

~_example, trimethylolpropane monoallyl ether, pentaerythritol monoallyl ether,

- 12 -
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polyethoxylated allyl alcohol, and polypropoxylated allyl alcohol, such as, for
example, -(CH,)3s0OCH.C(CH,0OH)2(CH,CH;)-. As used herein, “alkylene aryl’
refers to an acyclic alkylene group substituted with at least one aryl group, for
example, phenyl, and having an alkylene carbon chain length of C, to Cos.
The aryl group can be further substituted, if desired. Nonlimiting examples of
suitable substituent groups for the aryl group include, but are not limited to,
hydroxyl groups, benzyl groups, carboxylic acid groups, and aliphatic
hydrocarbon groups. As used herein, “alkenylene” refers to an acyclic or
cyclic hydrocarbon groups having one or more double bonds and having an
alkenylene carbon chain length of C, to Css.

Such polyfunctional aziridines can include
trimethylolpropane-tris-(B-(N-aziridinyl)propionate) and
pentaerythritol-tris-(B-(N-aziridinyl)propionate). The aziridine compound of
the present invention can be present in the composition in an amount ranging
from 0.1 to 1.5 weight percent, usually from 0.2 to 1 weight percent, and
typically from 0.4 to 0.8 weight percent based on total weight of resin solids
present in the composition. Two polyfunctional aziridine compounds specified
above are available commercially from Bayer Corporation of Pittsburgh,
Pennsylvania as XAMA*-220 and XAMA-7, respectively.

As used herein, the term “carbodiimide” refers to carbodiimide and
substituted carbodiimides. A carbodiimide can be present in the composition
in an amount ranging from 0.25 to 5 weight percent, usually from 0.5 to 3.0
weight percent, often from 0.75 to 2.0 weight percent, and typically from 1.0 to
1.5 weight percent based on total weight of resin solids present in the
composition. A suitable carbodiimide is UCARLINK* XL 29SE which has a
solids content of 50 percent and is commercially available from Dow Chemical
Co.

Any of the afore-described aqueous adhesive compositions of the
present invention optionally also can include other additives as are well known

in the adhesives art, for example, plasticizers such as a butyl benzene

sulfonamide, and diluents such as propylene glycol. Such compounds and

*Trade-mark
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other similar compounds are useful, for example, as wetting agents and flow
modifiers. Other additives can include, if desired, such materials as
poly\rinylidene chloride, polyvinyl acetate, polyvinyl chloride, copolymers
thereof, and mixtures thereof. '

AS discussed above, the present composition is an aqueous adhesive
composmon The composition can include water i in an amount ranging from
2510 75 we|ght percent often from 40 to 60 weight percent typically from 45
to 53 weight percent based on total weight of the aqueous adhesive
composition. | |

It should be understood that the aforementioned adhesive
compositions are storage stable and suitable for use as a sungle-component
or “one pack” composition, that i IS, a composition in which all the ingredients
are combined substantially prior to application without the occurrence of
gelation and WIthout an unacceptable increase in Viscosity over time upon
storage at a given temperature. For example,' an unacceptable increase in
viscosity is one which requires the addition of an amount of organic solvent
and/or water sufficient to decrease the composition to epray viscosity effects
an unacceptable drop in composition solids.

The aqueous composition of the present invention is formulated to
have an initial viscosity of about 800 to 2000 centipoise (CPS) as meaeured
using a Brookfield viscometer with a number 3 spindle at 20 rpm and ambient

temperature. The aqueous compositions of the present invention.can have a

‘less than 100 percent gain in viscosity, usually less than a 75 percent gain in

viscosity, and typically less than a 50 percent gain in viscosity after 30 days
storage at ambient temperature (viscosity belng measured as described

above). Ambient temperature is considered to be less than 28°C and more

typically at about 25°C. |t should, be noted that stability of the present

composition is determined at ambient temperatures and that, at accelerated
times and temperatures, such viscosity characteristics may differ.

In one embodiment, the present invention is directed to a multi-layer
composite comprieing (1) a thermoplastic substrate, typically a rigid, polyolefin

- 14 -
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'substrate; (2) an adhesive layer over at least a portion of the substrate; and

(3) a thermoplastic cover layer over at least a portion of the adhesive layer.

‘The adhesive layer can be formed from any of the previously discussed

aqueous adhesive compositions, but typically is formed from the previously |
described aqueous adhesive composition comprising a resinous phase
dispersed in an aqueous medium, where the resinous phase eOmprises (a) a
polychloroprene; (b) a halegenated nolyolefin different frem (a); and (c) a
polyurethanepolymer comprising ionic salt groups as described in detail

“above. The polyurethane polymer (c) is present in the agueous adhesive

composition in an amount sufficient to provide adhesion of the cover Iayer (3)

" to the substrate (1) such that the multi-layer composute passes adhesion

testing as determined in accordance with Chrysler Method MS-CB132.
- The MS-CB132 method can be described as follows. First, an initial
peel strength evaluation is conducted using a 1-inch strip of the multilayer

composite to ascertain the initial bond strength of the adhesive. The method

~consists of three separate tests: (1) a heat test: wherein a multilayer

composite specimen is placed into a 175°F oven for 250 hourSﬁ_(Z)- a humidity
test wherein mUItiIayer composite specimen IS placed' into a'condensin‘g ‘
humidity cabinet and is held at 100°F and 100 percent relative humidity for a -
period of 250 hours; and (3) an environmental cycle test wherein 2 multilayer
composite specimen is placed into a 175°F oven for 24 hours, then
transferred to a condensing humidity cabinet as described above in (2) for 24
hours, followed by freezing at a temperature of -29°C for a period of 24 hours.
The enviromental cycle test is repeated for two additional cycles. After each
of the tests described above, bond strength of the multilayer composite is
evaluated using a'peel test of a 1-inch strip of the multilayer composite. An
analogous peel test of the multilayer composite control which had been held
at ambient conditions is also conducted 24 hours after the multilayer
composite has beeh formed. Peel test values typically are reported in pounds '
of force required to remove the thermoplastic cover material from the plastic

substrate to which it is bonded. For purposes of the MS-CB132 test, peel test

- 15 -
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15

values must be at least 8.5 pounds or foam tear must be observed after each
of the above-described tests to obtain a “pass” rating.

As previously discussed, the substrate can be any thermoplastic
substrate known in the art including, but not limited to, ﬂexible film substrates
such as those used in the production of laminates. Such flexible film

substrates include thermoplastic films comprising polyolefins, polyesters and

polyamldes.

In a partic'ular embodiment of the present invention, the substrate IS a
rigid substrate typically a polyolef n rigid substrate. Nonlimiting examples of
suitable rigid substrates include those formed from polyethylene,

'polypropylene, thermoplastic polyolefln ("TPQO"), reaction injected molded

polyurethane ("RIM") and thermoplastic polyurethane ("TPU"), or
combinations of the foregoing materials. In one embodiment of the present
invention, the substrate comprises a rigid polypropylene substrate.

The substrate can be untreated or treated, for example by corona or
plasma treatment techniques. In an embodiment of the present invention, the

 substrate is untreated.

20

25

30

Additionally, in a further embodiment of the present invehtion, the

substrate can be formed from a material having a low surface energy, for =

example, a surface energy of less than or equal to 40 dynes per centimeter as
measured by contact angle using the OWens—Wendt method in conjunction
with a Rame-Hart Contact Angle Goniometer, the use of which'will‘ be familiar
to those skilled in the art. |

The thermoplastic cover layer can be any' such material known to tho‘se
skilled in the art. Such m-aterials can include, without limitation, polyurethane, -
polyolefin, polyvinyl, and polyvinyl chloride materials, and combinatiohs
thereof. '

In one embodiment, the present invention is directed to a method for
adhering a thermoplastic material to a rigid substrate, typically a polyolefin
sUbstrate such as those described above. The method comprises the steps

of (1) applying an aqueous composition to at least a portion of the substrate,

- -16 -
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the composition, as described above, comprising a resinous phase dispersed
In an aqueeus medium, the resinous phase comprising (a) a polychloroprene;
(b) a halogenated polyolefin different from (a); and (c) a polyurethane polymer
comprisihg ionic sait groups; (2) drying the composition to form a dried
adhesive layer on the substrate; (3) heating the thermoplastic material‘
separate from the substrate; (4) contacting the thermoplastic material to the
dried adhesive Iayef; and (5) applying a vacuum to fhe substrate of step (4)
for a time and at a temperature sufficient to adhere said thermoplastic

' material to said substrate.

Alternatively, the present invention provides a methed for adheringa -
thermoplastic material to a rigid polyolefin substrate, such as those described
above, comprisi‘ng the steps of (1) providing a thermoplastic material (such as
any of the thermoplastic cover materials described above) having a top
surface and a bottom surface; (2) applying the previously described aqueous
composition to the bottom surface of the thermoplastic material; (3) drying the
composition to form an adhesive layer on the bottom surface of the
thermopla'stic material; (4) heating the thermoplastic material of step (3)
separate from the substrate; (5) contacting the adhesive layer on the bottom |
surface of thé thermoplastie material to the r‘i'gid pelyolefin substrate; and -
(6) applying a vacuum to the substrate of step (5) for a time and at a
temperature sufficient to adhere the thermOpIestic material to the substrate.

The aforementioned methods of the present invention include applying

the aqueous adhesive composition to the substrate, or alternatively, to the

undersurface of the thermoplastic cover material. Application can be
achieved in any manner known to those skilled in the art, and includes, for
example, spraying or roll coating the adhesive onto the substrate, or

alternatively, spraying or roll coating the adhesive compositien onto the

bottom surface of the thermoplastic cover material. The adhesive typically is
applied at film thicknesses ranging from 1 to 15 mils (25 to 375 micrometers),
and more typically from 5 to 10 mils (125 to 250 -micrometers).

-17 -
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The adhesive composition then typically is dried on the substrate or,
alternatively, on the bottom surface of the thermoplastic cover material.
Drying can be achieved by allowing the cbated substrate or thermoplastic
material to air dry at room temperature or by actively drying the composition
with elevated temperatures. Depending on the temperature, humidity, and
film thickness, drying of the composition on the substrate can take from
several minutes to one hour or more. For example, a film at a thickness of

about 5 mils (125 micrometers) can be dried in a 70°C oven in about 3to 5 -

minutes.
10 .~

-~ After drying the cbmposition 'or during the drying of the comp,oéition,
the thermoplastic cover material is heated separate from the substrate to
soften the material. Typically, the thermoplastic material is heated to a
temperature ranging from 110°C to 180°C. The heated material is then |
contacted to the dried adhesive composition on the surface of the substrate;
or, alternatively, the dried adhesive composition on the bottom surface of the

thermoplastic cover material is contacted to the surface of the substrate.

‘Most typically,‘ the material is contacted by draping the heated flexibie cover

material onto the substrate. -
A vacuum is then applied to the flexible cover material over the
substrate to draw the material into all recessed areas of the substrate thereby

forming a conformal thermoplastic cover layer over at least a portion of the

substrate. Typically, the vacuum is drawn for at least 10 seconds, but the
time can vary depehdent on the substrate size and shape. In the case of
substrates which are not porous, holes can be made in the substrate so that a

vacuum can pull the flexible material onto the substrate. In the case of porous

‘materials, a vacuum can be achieved directly through the substrate without

placing holes in the substrate.

Subsequent'to application of a vacuum, the aqueous adhesive
composition will cure at room temperature in about 8 to 16 hours. Cure can
be accelerated by heating the laminated substrate. As used herein, the term
“cure” (or “curing”) is intended to include both crosslinking of the adhesive

-18 -
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composition components and adhesive film formation as a result of
evaporation of water and, if present, other diluents along with the
development of physical and chemical properties in the resultant film such as
bond strength.

As mentioned above, the aqueous adhesive composition can vary and
be modified to meet less stringent or more stringent adhesive requirements,
depending upon the end use application. For example, for non-automotive
applications or applications where the Chrysler MS-CB132 peel strength test
is not applicable, alternative embodiments of the adhesive compositions may
meet the designated requirements.

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.

EXAMPLES 1 THROUGH 8

The following Examples 1 through 8 describe the preparation of various
aqueous adhesive compositions of the present invention. The ingredients for
each of the Examples 1 through 8 were added sequentially under mild
agitation to a suitably sized mixing vessel and mixed to thoroughly blend.
TYCHEM* 68710-00, an associative thickener of a carboxylated styrene-
butadiene copolymer latex, 34 percent solids by weight, available from
Reichhold Chemicals, Inc., was added to the composition of Example 7 at 0.2
percent by weight based on total weight of the formula to optimize application
viscosity. All values listed in Table 1 below indicate parts by weight in grams.
Comparative Example 9 is a cationic polyurethane- and polyethylene-vinyl
acetate copolymer-based adhesive composition, TRIMBOND* T7944,
available from PPG Industries, Inc. of Pittsburgh, Pennsylvania, which
contains no polychloroprene, no halogenated polyolefin, and no aminoplast

resin.

*Trade-mark
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TABLE 1
Ingredient Example | Example | Example | Example | Example I Example | Example ‘ Example
1 2 3 4 5 6 7 8
DISPERCOLL | 99.83 97.03 82.19 78.06 74.43 59.63 52.28
| C74" R B |
DISPERCOLL l - 56.36
L S2324° ]
CP 310W° e 17.66 16.77 — | 20.34 | 2527 | 26.77
CYMEL 303" 2.81 5.03 4.32 ‘__ 3.79 | 6.02
LUPHEN 19.19 18.08 16.85 8.92
D207E° | ]
XAMA 220° 022 | 020 | 0.19 0.20
l UCARLINK 1.73 1.63 1.52 1.61
iz I S A B Ml Ml B
AKROSPER* 0.17 0.16 0.15 0.14 0.12 0.12 0.11 0.11
SE E98°

' Aqueous emulsion of Neoprene, 57% solids by weight, available from Bayer
Corp.
8 Aqueous emulsion of Neoprene, 57% solids by weight, available from Bayer
Corp.

° Chlorinated polyolefin aqueous emulsion, 30% solids by weight, available from

Eastman Chemical Co.

* Alkylated melamine resin, 100% solids by weight, available from Cytec
Industries, Inc. o _

° Anionic polyurethane aqueous emulsion, 45% solids by weight, available from
BASF Corp. '

5 Polyfunctional aziridine, 100% solids by weight, available from Bayer Corp.

" Carbodiimide solution, 50% solids by weight, available from Dow Chemical Co.

8 Blue dye, 35% solids by weight, available from Akrochem Inc.

Each of the adhesive compositions of Examples 1 through 8 and

Comparative Example 8 were applied to polypropylene test plaques (4" x 4°)

available from Collins & Aikman using a 6 mils (150 microns) draw bar. The

adhesive films thus applied were dried at ambient temperature for 10 to 15

minutes, followed by dehydration at 70°C for 7 minutes, to yield a dry film

*Trade-mark
-20-



nuy, U, LUUYR

P :oos o, - - P v "
. apian 1 o D e, v ] - a, " L * & - .
a a o L | : - "y - w 2 T L r B LY . " - o - ‘. Yan r . I%% % - .
3t 2:‘ s " 31 . b “ ;._ ._\g ._;' L) 5 . s 8 - : -ﬂ " . :‘... . : w op ¥ 54 ¢ - O | t
& " ‘e 'y a - ¢ . s . ¢ i . = oges H
& . \..°: 3 I : £ T . 3 . 3" 0 . " 1 "y " :
“ r ol » - . ° «g ; "
: g LT el 3 } . B 2
3 e . . 1 t I
' T - l n - i #t ¥ . . whoo: H
<az: IR . . ow ot c ? L w o ¢ F LI N b e
fig" % “: e PR B I S " e Low . H a " \ borg . LR : "
: T Y -
. '

R

~ad vk

Ln

10

15

20

25

thickness of about 3 mils (75 microns). At that tme a foam-backed

thermoplastic cover material corﬁprising a polyvinyl chioride cover layer

backed with polyethylene foam (avéilable from O'Sullivan Company) was

contacted to the adhesive layer formed on the polypropylene substrates and

| the composite was placed in a hot press and heated to 2 bond line

temperature of 54°C to 60°C (130°F to 140°F) al which time a pressure of

1 54 kilograms-force per square centimeter (21.9 pounds per square inch)
was applied for about 11 seconds. The multilayer composite test plaques
thus formed were permitted to cure at ambient temperature for one hour prior
to initial peel strength testing; and 24 hours for subsequent peel strength
testing. The test plagues that gave passing peel strength after 24 hours were
submitted to humidity and heat resistance testing as described above. The
system with the best overall tast results, that is the composition of Example &,
was further evaluated as follows. |
An sutomotive bolster door part made from Exxon’s polypropylene
available from Cascade Engineering was formed. The adhesive composition
of Example 8 was spray applied to the substrate surface. The adhesive film

thus applied was dried at ambient temperature for 10 to 15 minutes, followed
by dehydration at 70°C for 7 minutes, to yield a dry film thickness of about 3
mills (75 microns). The foam-side of the polyvinyl cover material (described
above) was heated to a temperature of 171°C 10 182°C (340°F to 360°F) at

which fime the foarn side of the cover matenal was contactaed to the adhesive

layer on the substrate. A vacuum was then applied at 381-508 mm Hg (15-20

inches Hg) for a period of 40 seconds. The resulting multilayer composite
was conditioned 1o room temperature (about 1 hours) at which time initial peel
strength was determined as described above. After 24 hours at room

ternperature, the mulitiayer composite bolster door part was then supjected {o

humidity and heat resistance testing as described above. Test restilts are

reported in the following Table 2.
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it should be undersiood that when using a thermoplastic cover material
which is not foam-backed, the bond strength of the adhesive layer between
the cover material and the substrate is reported only in pounds of force

required to pull the cover material from the substraie. However, whean

5 evaluating a foam-backed cover material, since the force required to pull the

cover material from the substrate may be more of a function of the cohesive

strength of the foam than the bond strength of the adhesive, any instance

where, in all areas of the ane-inch strip, some thickness of foam is remaining

on the substrate and some thickness of foam is remaining on the cover

10 material after the-peel test is considered to pass the peel strength test. This
condition is referred to as "foam tear.
| TABLE 2
Unless indicated otherwise, all values reported are in kilograms
(pounds) of force required to peel away a one-inch strip of the cover material
15 from the substrate, and/or cause foam tear as described above.
" D N R R T
Pagl Test Examplo Exarmnple Example
Candllon 7 ! g
(Plaguss)
| infal 417 822 0.81
24 hours 7.84 4.85 C.45
| Humidity 5.80 (13.0)FT, 5.03 (11.1)FT, 0.4 /0,73
4,72 (10.4)F T/ 540 (11.5}FT/ {0.85/1.6)
581 (12.8)T. a.58 (10.1)FT,
2.0 (8.8) 4,94 {10, 9)FT
| Posl Tast
Condilon
{(donr pany)
Hupdity — FT &l grass
Hesm | — FT 8l areas

- Corﬁparative Example
By “delam.” is meant full delamination of the cover material from the
substrate. |
By “FT" is meant foam tear; by “PFT" is meant partial foam tear.
9.
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Hurniditf resistance peel test values are indicated as "before humiditly
testing / after humidity testing”.
For purposes of ine present invention, however, the thermoplastic
cover material included a foam backing material. This affected the 1orce
5 needed to null the cover material from the substrate, bacause the foam
tself has poor cohesive strength. Hence, a passing adhesive composition

would require that the foam layer spiit upon application of force, thereby

leaving a layer of foam adhered 10 the substrate. This is descrbed as

‘toEm tear’ in the data table above.
10
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THEREFORE, WE CLAIM:

5 1. An agueous adhesive composition COMprising a resinous
phase dispersed in an agueous medium, 5aid resinous phase compnsing
(2) a polychloropreneg; 1
(b)  ahalogenated polyolefin different from (&); and
T (c)  a polyurethane palymer comprising ionic salt groups.
10
2. The adhesive composition of claim 1, wherein the
halogenated polyolefin (b) comprises a material selected from at ieast one
of chlorinated polypropylene, chlorinated polyethylene, chionnated
athylene-vinyl acetate copolymer, mixtures thereof, and copolymers

thereqf.

3. The adhesive composition of claim 1, wherein the
halogenated polyolefin (b) is present in an amount ranging from 1 to 25
percent by weight based on total weight of resin solids present in the

20 composition.

4. The adhesive composition of claim 1, wherein the

polychloroprene (a) is present in an amount 30 to 98 percent by weight

hased on total weight of resin solids present in the composition.

5. The adhesive composition of claim 1, whergein the

polyurethane polymer (c) comprises anionic salt groups.

B. The adhesive composition of claim 1, wherein the

30 polyurethane polymer (c) comprises cationic salt groups.
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7. The gdhesive composition of claim 1, wherein the
polyurethane polymer is (c) is present in an amount ranging from 0.1 to 30

percent by weight based on total weight of resin solids presentin ihe

5 compaosition.

8. The adhesive composition of claim 1 further comprising an

aminoplast resin.

10 9. The adhesive compaosition of claim 1 further comprising an

adjuvant material selected from a ;arbodiimide, an aziridineg, and mixtures

thereof.

10. The adhesive composition of claim 1, wherein the resinous
15 phase compnses;,
(@) 30 to 98 percent by weight of a polychioroprene;
(b) 1 to 25 percent by weight of a halogenated polyolefin
different from (a); and | |
(c) 0.11io 30 percent by weight of a polyurethane
20 polymer comprising jonic salt groups,
wherein weight percentages are based on total weight of resin

solids present in the composition.

11. A mult-layar compaosite comprising:
25 (1)  a rigid, polyolefin substrate;
(2)  an adhesive layer over at least a portion of the
substréte; and
(3) a thermoplastic cover layer over at least a portion of

the adhesive layer,
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wherein the adhesive layer is formed from an aqueous
adhesive composition comprising a resinous phase dispersed in an
aqueous medium, said resinous phase comprising:
()  a polychioroprene;
(b)  a halogenated polyolefin different from (2); and

Ih

(c) a polyurethane polymer comprising ionic salt
groups,
wherein the polyurethane polymer (c) is present in an amount
— sufficient to provide adhesion of the cover layer (3) to the subsirate (1)
10 such that the multi-layer composite passes adhesion testing as

determined in accordance with Chrysler Method MS-CB132.

12 The multi-layer composite of claim 11, wherein the substrate

(1) is an untreated substrate.

13.  The multi-layer composite of claim 11, whersin the substrate

(1) comprises polypropyiene.

+4  The multi-layer composite of claim 11, wherein the substrate

20 (1) has a surface energy of less than or equal to 40 dynes per centimeier.

| 15.  The multi-layer composite of claim 11, wherein the cover
layer (3) comprises a material selecied irom polyurethane, polyolefin,

polyvinyl, and mixtures thereof.

25
16.  The multi-layer composite of claim 11, wherein the

polyurethane polymer (c) comprises anionic salt groups.

17.  The multi-layer compaosite of claim 11, wherein the

30 .polyurethane polymer (€) comprises cationic sait groups.
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18. The multi-layer composite of claim 11, wherein the
polyurethane polymer (c) is present in the adhesive composmon In an

amount ranging from 0,1 to 30 percent by weight based on total weight of

5 resin solids present in the composition.

19.  The multi-layer composite of claim 18, wherein the
nolyurethane polymer (c) is present in the adhesive composition in an
—_— amount ranging from 5 to 20 percent by weight based on total weight of .

10 resin solids present in the composition.

20.  The multi-layer composite of claim 11, wherein the adhesive

composition further comprises an aminoplast resin.

15 24 The multi-layer composite of claim 11, wherein the adhesive
composition further comprises an adjuvant material selected from a

carbodiimide. an aziridine, and mixtures {thereof.

22 A method for adhering a thermoplastic material {o a nigid

20 polyslefin substrate comprising:

(1)  applying an aqueous composition to at least a portion
of the substrate, the composition comprising a resinous phase
dispersed in an agqueous medium, said resinous phase comprising:

(@) a polychiloroprang;
25 (b) a halogenated polyoleifin different from (a); and |
(c)  a polyurethane polymer comprising ionic salt
groups;
(2)  drying said composition to form a dried adhesive

layer on the subsirate,
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(3)  heating said thermoplastic material separate from the

substrate;
(4)  contacting said thermoplastic material {o said dried

adhesive layer; and
5 (5) applying a vacuum fo the substrate of step (4) for a

time and at a temperature sufficient to adhere said thermoplastic

material to said substrate.

53 The method of claim 22, wherein the substirate comprises

10 polypropyiene.

24 The method of claim 22, wherein the thermoplastic material

s heated to a temperature ranging from 110°C to 180°C.

15 nE  The method of claim 22, wherein the thermaplastic material

-rial selected from polyurethane, polyolefin, polyvinyi,

comprises a mat
and mixtures thereof.

»6. The method of claim 22, wherein the polyurethane polymer

20 (c) comprises anionic salt groups.

57  The method of claim 22, wherein the polyurethane polymer

(c) comprises cationic salt groups.

25 28 The method of claim 22, wherein the polyurethane polymer

(c) is present in the agqueous composition in an amount sufficient to
provide adhesion of the thermoplastic material to the substrate, such that

the substrate of step (5) passes adhesion festing as determined n

accordance with Chrysler Method MS-CB132.
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59 The method of claim 22, wherein the polyurethane polymer
(c) is present in the agueous composition in an amount ranging from 0.1
to 30 percent by weight based on total weight of resin solids present in Fhe ’

compaosition.
5 :
30. The method of claim 29, wherein the polyurethane polymer
(c) is present in the agueous composition in an amount ranging from 5 o
20 percent by weight based on total weight of resin solids present in the
composition. L
10

31, The method of claim 22, wherein the aqueous composition

further comprises an aminoplast resin.

32 The method of claim 22, wherein the agueous composition

15 further comprises an adjuvant material selected from a carbodiimide, an

aziridine, and mixures thereof.

23 A method for adhering a thermoplastic material to a rgid
polyolefin substrate comprising:
20 | (1)  providing a thermoplastic material having a {op

surface and a bottom surface;
(2) applying an agueous composition to the bottom
surface of the thermoplastic material, the composition comprising a

resinous phase dispersed in an agueous medium, said resinous

25 phase compnsing:
(a) ‘a polychloroprene,
(b)  a halogenated polyolefin different from (a); and

(c) a polyurethane polymer comprising ionic salt

groups;
29.-
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(3) drying said composition to form an adhesive layer on the
bottom surface of said thermoplastic material;

(4) heating said thermoplastic material of step (3) separate
from the substrate;

(5) contacting said adhesive layer on the bottom surface
of the thermoplastic material to the rigid polyolefin substrate; and

(6) then applying a vacuum to the substrate for a time and
at a temperature sufficient to adhere said thermoplastic material to said

substrate.

34. The method of claim 33, wherein the polyurethane polymer
(c) is present in the aqueous composition in an amount sufficient to
provide adhesion of the thermoplastic material to the substrate such that
the substrate of step (6) passes adhesion testing as determined in
accordance with Chrysler Method MS-CB132.
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