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SEAL Dated® /O YRR 199/
3y '
cfﬂﬁL ESSEX SPEé&ﬁLTY PRODUéTSJ INC.

RICHARD G. WATERMAN,

General Patent

Agent: pPhillips, Ormonde & Fitzpatrick

Noia: No ‘sagalizaticr ar

Ozker witness requirea.

Counsel, The Dow Chemical Company,
authorized to act for an on behalf of
ESSEX SPECIALTY PRODUCTS, INC. by virtue

of a Power of Attorney dated January 3,
1991.



RN

. ‘AU9170249

(12) PATENT ABRIDGM_ENT (11) pocument No. AU-B-70249/91
(19) AUSTRALIAN PATENT OFFICE  (10) Acceptance No. 644840

(54)

(81)°
(21)
(30)
(31)

(43)
(44)
- (71)
(72)

(74)

(56)

(57)

Title
PRIMER COMPOSITION FOR IMFROVING THE BONDING OF A URETHANE ADHESIVE

international Patent Classification(s)

Co9D 167/02 C09D 179/08

Application No. : 70249/91 (22) Application Date : 05.02.91
Priority Data ,

Number (32) Date (33) Country

475669 06.02.90 US UNITED STATES OF AMERICA

Publication Date : 08.08.91

Publication Date of Accepted Application : 23.12.93

Applicant(s)
ESSEX SPECIALTY PRODUCTS, INC.

Inventor(s)
HARRY W.S. HSIEH -

Attorney or Agent

" PHILLIPS ORMONDE & FITZPATRICK , 367 Collins Street, MELBOURNE VIC 3000

Prior Art Documents

US 4643794
US 4511626
Claim
1. A primer which includes a solution of:
(a) a polyester resin of a carboxylic acid and
a glycol;

(b) a polymethylene poly(phenyl isocyanate),
diphenylmethane diisocyanate, or mixture thereof;

in a volatile solvent, wherein the weight ratio of (a):(b)
is in the range of from about 0.25:1.0 to 1.5:1.0.

4, A primer according to any one of Claims 1 to 3

wherein the average number of isocyanate groups per molecule
of polyisocyanate is in the range of from 2.4 to 5.0.
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5. A primer which includes a solution of:

(a) 5 to 10 weight percent of a polyester
resin of a carboxylic acid and a glycol; and

(b) 6 to 17 weight percent of a polymethylene
poly(phenyl isocyanate), diphenylmethane
diisocyanate, or mixture thereof;

in a volatile solvent.

9. A composite including a painted metal substrate
bonded to a glass substrate, by means of a cured layer of a
primer and a urethane adhesive, wherein the primer includes
a solution of:

(a) a polyester resin of a carboxylic acid and
a glycol;

(b) a polymethylene poly(phenyl isocyanate),
diphenylmethane diisocyanate, or mixture thereof;

in a volatile solvent, wherein the weight ratio of (a):(b)
is ‘in the range of from 0.25:1.0 to 1.5:1.0.

10. A composite including a painted metal substrate
bonded to a glass substrate, by means of a cured layer of a
primer and a urethane adhesive, wherein the primer includes
a solution of:

(a) 5 to 10 weight percent of a polyester
resin of a carboxylic acid and a glycol; and

(b) 6 to 17 weight percent of a polymethylene
poly(phenyl isocyanate), diphenylmethane
diisocyanate, or mixture thereof;

in a volatile solvent.
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PRIMER COMPOSITION FOR IMPROVING

) THE BONDING OF A URETHANE ADHESIVE
.’....
Q:..
‘:'%i This invention relates to a primer composition

for priming a substrate surface to increase the adhesion
- of a sealant composition to such a surface. More par-

P Tees 5 ticularly, this invention relates to a primer composi-
tion for priming a substrate surface which has been

- coated with a coating or paint to increase the adhesion

veves® of a sealant_composition to such a surface.

RAT A 10

Urethane sealants and adhesives are known to
LI provide high tensile strengths and tear strengths when
* used to bond materials. Such sealants and adhesives are
especially suitable for use in automobile manufacture
e .00, 15 for the bonding of a windshield to an auto body, wherein
ehe e the firm bonding imparts additional structural integrity
to the automobile body. However, some urethane sealants
do not bond glass to painted metal sufficiently without
the use of a primer to prime the metal substrate.
Primers for use in improving the bonding of glass to
painﬁed surfaces are known and are described. for exam-
ple, in U.S. Patent 4.525,511 which describes a primer
comprising a film-forming resin and a strong acid. U.S.
25 Patent 4,643,794 describes a primer for bonding to both

38!517"? ~-1Q~
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glass and metal surfaces which comprises 10 to 20 parts
polyester resin, 4 te 5 parts.polyisocyanate cross-link-
ing agent, 3 to 9 parts carbon black, and 66 to 83 parts
volatile solvent. However. although such a primer is
adapted for use on Dboth glass and painted surfaces, it
is often preferable to use different primers Tor priming
the metal substrate and the glass which have optimum
adhesion characteristics for their particular use in
order to meet stringent federal motor vehicle safety
standards wnen such a primer is used to bond windshields
in automobiles. Further, it is not especially cumber-
some to use multiple primer products during a glass
installation process since separate applications of
primer to glass and primer to paint are still necessary
when a paint primer is used. - Therefore, paint primers
with improved adhesion characteristics for adhesion to
painted surfaces are desirable.

S’

' o In one a§pect, this invention is a primer which

25

30

Joomprisesd a solution of:

\
b

(a) a poly%sger resin of a carboxylic
acid»and a glycol; and

(b) a polymethylene poly(phenyl iso-
cyanate), diphenylmethane diisocyanate, or
mixture thereof;

in a volatile solvent, wherein the weight ra?io‘qf
(a):(b) is in the range of from 0.25:1.0 to 2+8<==5.

. In a second aspect, this invention is a orimer
Mmelude

which4eeﬁp?tﬁes a solution of:
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(a) 5 to 10 weight percent of a polyester
resin of a carboxylic acid and a glycol; and
‘ (b)Y 6 to 17 weight percent of a polymethylene
poly(phenyl isocyanate), diphenylmethane
diisocyanate, or mixture thereof;

in a volatile solvent.

In a third aspect, this invention is a composite
including a painted metal substrate bonded to a glass
substrate, by means of a cured layer of a primer and a
urethane adhesive, wherein the primer includes a solution of:

(a)  a polyester resin of a carboxylic acid and
a glycol;

(b) a polymethylene poly(phenyl isocyanate),
diphenylmethane diisocyanate, or mixture thereof;

in a volatile solvent, wherein the weight ratio of (a):(b)
is in the range of from 0.25:1.0 to 1.5:1.0.

~ In a fourth aspect, this invention is a composite
including a painted metal substrate bohded toc a glass
substrate, by means of a-éured layer of a primer and a
urethane adhesive, wherein the primer includes a solution of:

(a) 5 to 10 weight percent of a polyester
resin of a carboxylic acid and a glycol; and
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(b) 6 to 17 weight percent of a
polymethylene poiv(phenyl"isocyanaté),
diphenylmethane‘diisocyanéte, or mixture
thereof; .

in a volatile solvernrc.

It has been discovered that the primer of the
invention advantageously provides improved adhesion
characteristics of metal-to-glass bonding when used to
prime paint-coated metal substrates before the applica-
tion of a urethane adhesive, particularly when used with
a "fast cure" adhesive comprised of an isocyanate-func-
tLional prepolymer and dimorpholinediethyl ether. How-
ever, the primer of the invention may also be used to
prime other types of surfaces for use with other types
of adhesives. TheseTand other advantages of this inven-
tion are apparent fr&m the following description.

The primer of the invention is a liquid mix-
ture, which preferably has a density of about 8 1lb/gal
before application. After application, the mixture
forms a tenacious coating upon solvent evaporation, and
completely cures upon exposure to atmospheric moisture.

Ihe polyester resin of a carboxylic acid and a
glycol component of the primer (hereafter "polyester
resin") is a polymer of a carboxylic acid and a glycol.

- The polyester resin preferably has a molecular»weight of

from 15,000 to 25,000 and has a glass transition
temperature which is preferably in the range of from
55°C to 70°C. This polyester resin is preferably a
polymer of at least one aromatic dicarboxylic acid or
alkyl ester thereof. and at least one glycol compound.
The preparation of these polyester resins is described,

38,517-F , -4-
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diphenylmethane diisocyanate, or mixture thereof (here-

15

20

25

for example, in U.S. Patent 3,459,584, column 2. line 40

to column 4, line 3; and U.S. Patents 4,020,049 and
4,418,183. Preferred aromatic dicarboxylic acids

~include 1,3- benzenedlcarboxyllc acid and

T.4-benzenedicarboxylic acid. Preferred glycols include
1,2¥ethanediol. Especially preferred is Vitel™ PE-200,
a polyester resin with a molecular weight of about
20,000 sold by the Goodyear Tire and Rubber Co.

The polymethylene'poly(phenyl isoecyanate),

~after "polyisocyanate") is a polyisocyanate which pref-

erably has an NCO equivalent weight of at least about
130, more preferably at least about 133, and most pref-
erably at least about 140:; and is preferably no greater
than about 500, more preferably no greater than about
300, and most preferably no greater than about 150. The
average number of isocyanate groups per molecule of
polyisocyanate is preferably at least about 2.4, more

preferably at least about 2.7, and most preferably at

least about 3.0; and is preferably no greater than about
5.0, more preferably no greater than about 4.0, and most
preferably no greater than about 3.5. Preferably, the

~polyisocyanate compriSes a mixture of polymethylene
'bply(phenyl isocyanate) and diphenylmethane diisocya-

nate. More preferably, the polymethylene poly(phenyl
isocyanate) is present in an amount of at least about

10 percent of the polyisocyanate mixture, on a weight

basis. Examples qf Suitable polyisocyanates include

PAPT™ 20, PAPI™ 27, and PAPI” 580, sold by The Dow
Chemical Comoany, Lupranate"‘MZOO. sold by BASF Corpor-
ation Chemicals Division, and PBA-2257 and PBA-2262,

sold by ICI.

38’517—F ‘5“
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In addition. derivatives of 4,4'-diphenylmeth-
ane diisocyanate which are liquid «t room temperature
such as, fob_example. polyiéoé&anates which have carbo-
diimide groups in their backbone or mixtures thereof may

~also be used. The preparation of these materials is

disclosed in U.S. Patent 3,152,162. An example of a
commercial material of this type is Isonate™ 143L

‘Isocyanate, a product of Thé qu Chemical Company.

The polyéster resin and the ﬁblyisocyanate are
combined in a manner such that the weight ratio of
(a):(b) is preferably at least about 0.25:1.0, more
‘preferably at least about 0.33:1.0, and most preferably
at least about 0.5:1.0; and is preferably no greater
than about 2.0:1.0, more preferably no greater than

: abbut ].5:1.0, and most preferably no greater than about

1.0:1.0.

_ -In the primer of the secoﬂd aspect of the
~invention, the polyester resin preferably comprises at
least about 5 weight bercent,_more preferably at least

- about 7 weight percent, and most preferably at least

25

30

about 8 weight percent; and is preferably no greater
than about 18 weight percent, more preferably no greater
than about 13 weight percent, and most preferably no
greater than about 10 weight percent of the total
primer. The polyisocyanate preferably comprises at
least about 6 weight percent, more preferably at least
about_8 weight percent, and most opreferably at least
'about“10 weight percent; and is preferably no greater
than about 17 weight percent, more preferably no greater
than about 15 weight percent, and most preferably no

greater than about 13 weight percent of the total
primer.

38,517-F -6-
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The volatile solvent component of the primer

“...of the invention may be any solvent, which is preferably
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anhydrous in order te prevent the isocyanate from react-
ing with any water present, which will dissolve the
poLyesterfresin,ét a temperature in the‘range of from
about 20°C to 25°C. Examples of such solvents include

xylene, meuhylene chlorlde, benzene, monochlorobenzene,

trichloroethylene, ethylene chloride, toluene, acetone,

aﬁd methyl ethyl ketone, and mixtures thereof, and is

: oreferably acetone or methyl ethyl ketone, or a mixture
. ‘hereof More preferably, the solvent is a mixture of
'laqetone and methyl ethyl ketone. The solvent is prefer-

ably used +in an-amount of at least about 50 percent,
more preferably at least about 55 percent, and most
praferably at, ‘least about 60 percent; and is preferably
no: greater than about 90 percent, more preferably no
'vreater than“about 85 percent, and- .most preferably no

creater than about 80 percent, ba ed on the weight of
the total priner.

’\\‘

Catalysts which oromote the reaction of the
polylsocyanate w1th atmosnherlc moisture and with active
hydrogen groups present on the sSubstrate which is primed
:may also be included in. the primer of the invention ang

jinclude. for example, a stannous or stannic compound,
‘such as-a stannous salt of a carboxylic acid (e.g.,

j~stannous octoate, stannous oleate, stannous acetate, and
30,

stannous laurate). a trialkyltin oxide. a dialkyltin
dicarboxylate\(e;g., dibutyltin dilaurate, dibutyltin
diacetate, diethyltin diacetate, and dihexyltin diace-
tate), a dialkyltin dihalide, or a dialkyltin oxide,
such As di-2-ethylhexyltin oxide or dioctyltin dioxide,
a terfzary amine, or a tin mercaptide. Tertiary amine

y381517-F . ' -7‘-
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catalysts include trialkylamines (e.g., trimethylamine,
triethylamine), heterocyclic amines, such as N-alkylmor-
opholines (e.g., N-methylmorphdline. N-ethylmorpholine,
dimethyldiaminodiethvl ether, etc.), 1,4-dimethylpiper-
azine, triethylenediamine. etc.. and aliphatic poly~-
amines, such as N,N,N',N'-tetramethyl-1,3-butanediamine.
Preférably, the catalyst is a'mixture of an organic salt
of a tertiaryviamine and a tin compound in an organic
solvent. Sucﬁ‘a catalyst is sold by Air Products and
Chemicals, Inc. undér the tradename Dabco™ DC-2.

Carbon black may also be added to the primer of
the invention to modify the rheological properties of
the primer, such as viscosity, sag resistance, and flow
rate. When carbcn black is employed, it is preferably
used in an amount of at least about 0.5 percent, more
preferably at least about 1.0 percent, and most prefer-
ably at least about 2.0 percent; and is preferably no
greater than about 5.0 percent, more preferably no
greater than about 4.0 percent, and most preferably no

greater than about 3.0 percent, based on the weight of
the total primer formulation. ;

Other fillers and additives which may also be
used to modify the rheological properties of the primer
include. for example, surface-treated fumed silicas,
titanium dioxide, calcium carbonate, talc., defoaming
agents, mica, aluminum oxide, clays, and glass phenolic,
or aluminum oxide bubbles. Such fillers and additives
are preferably anhydrous, or dried before use in order
to prevent the reaction of any moisture present with the
isocyanate. When talc is added it is preferably used in
an amount of at least about 3 percent, and iivre prefer-
ably at leastabout 5 percent; and is preferably no

38,517-F -8~
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greater than ahout 9“Dercent,“and more prefefabix no

"greater than about 7 percent,,based on the welght of the

total primer formulatlcn

Jidditives wh*ch stablllze the f“ee lsocyanate

' groups present in the Drlmer are also preferably

employed Such additives. 1nclude, for example, diethyl
malonate, whlch is preferably employed in an amount of
‘at least about 0.02 percent, more preferably at least
about O 10 percent, and'most preferably at least about
0.50 prcent, and is preferably no greater than about
5.0 percent, more preferably no greater than about 2.5
percent, and most puererably no greater than about 1. 5

percent, based in the welght of the total primev
formulatlon 7

In the pveparatlon and storage of the prlmer,

lt is preferable to m1n1mlze the moisture content of the

primer, so that the friee isocyanate groups will not

react with the water Additives which may be" employed

to reduce the free water content 4f the primer include; "
‘ror example, mplecular s;eves which preferably have a

pore diameter of about BK These molecular sieves are
hpreferably added in an amount of at least about 0.01
‘percent, and more preferably dt least about 0.03 per-

cen\, and is oreferably no greater than about 1.0 per-

: cent, and more preferably no greater than about 0.1 per-

cent, based on the welght of the total prlmer formula-

tion. - @.jﬁ
The primer ¢ the invention may be used to

prime a substrate for use with any one-component or two;ji

-component adhesive by applying at least one coat of the

primer to the substrate prior to the application of an

38,517-F ' -9-
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adhesive. The primer of the invention is especially

“well adapted for use with a urethane adhesive,

pairticularly a moisture-curable urethane adhesive, and
more particularly a 5fast cure' urethane adhesive
comprised of an isocyanate-functional prepolymer and
dimorpholinediethyl ether, of the type which is
described, for example, in U.S. Patents 4,758,648 and
4,780,520, Otker urethane adhesives which may be used
with the primer of the invention include, for example,
sealants of the type described in U.S. Patents
3,707,521, 3,779,794, 4,624,996, 4.625,012, 4,758,648,
and 4,719,267. The primer of the invention may be used
to prime any type of ‘substrate, but is especially well
adapted for use with a painted substrate such as, for
example, a metal substrate painted with a paint system
comprising a base coat of an enamel paint coated with a
clear coat of a polyurethane or acrylic melamine, or a

‘monocoat of acrylic melamine high solids enamel.

The composites of the invention may be prepared
by bonding a painted metal substrate to a glass
substrate, by means of a cured layer of a primer and a

urethane adhesive, wherein the primer comprises a
solution of:

(a) a polyester resin cf a carboxylic
acid and a glycol;
~(b) a polymethylene poly(phenyl iso-
cyanate), diphenylhethane diisocyanate, or
mixture thereof;

in abvolatile solvent, wherein the weight ratio of
(a):(b) is in the range of from 0.25:1.0 to 2.0:1.0;

38,517-F -i0-
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or, wherein the primer comprises a soluti~n of:
(a) 5 to 18 weight percent of a
polyester resin of a carb&xylic acid and a
glycol; and
~(b) 6 to 17 weight percent of a
polymethylene poly(phenyl isocyanate),
diphenylmethane diisocyanate; or mixture
thereof; ' ;

in a volatile solvent.

Preferably, the primer is first applied to a
surface of the metal* substrate and the solvent therein
is allowed to evaporate. - The urethane adhesive is then
applied.on top of the dried primer. A surface of the
glass substrate is then brought into contact with the
urethane adhesive before the urethane adhesive reaches a
tack-free state. The ubethane adhesive is then allowed
to cure. Any of the urethane adhesives and primers
described above may be used to prepare the composites of

. the invention.

The following examples are given to illustrate
the invention and should not be interpreted as limiting

it in any way. Unless stated otherwise, all parts and
percentages are given by weight.

Example 1/

Vitel™ PE-200 polyester resin (34.8 g) and
119.2 g of anﬁydrous methyl ethyl ketone (MEK) are
charged into a ball mill which is rolled on a roller for
about 30 minutes, or until thé polyester resin is com-
pletely dissolved in the MEK. Dried tale (32.7 g),
dried carbon black (8.2 g), and a 3A molecular sieve

| 38,517-F S -11-
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\’oowder (0 2 g) are added to the ball mill and ground for
_about 16 hours. PAPI™ 20 polyisocyanate (59.3 g),

anhydrous acetone (91.6 g), diethyl malonate (2.0 g),
methyl ‘ethyl ketone (101.0 g), and Dabco™ DC-2 urethane

catalyst (1.8 g) are added EO th= pall mill and ground
for 1 hour.‘

Example 2

0\

Using‘the prodedure of'Ekample 1, primers‘are

_prepared u31ng the following amounts of components, and

are used to prlme a palnted ‘metal substrate befcre the |

application of a,urethane.adhe31ve.

i

38,517-F  -i2=
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methyl ethyl ketone, g

Vitel™ PE-200 polyestér resin, g

tale, g

carbon black, g ‘

3A molecular sieves, g .

PAPI™ 20 polyisocyanate, g

acetone, g

diethyl malonate, g

Dabco™ urethane catalyst, g

Weight ratio of Vitel™ PE-200/PAPI™ 20

(5

220.2
12.7
32.7

8.2
0.2
21.4
91.6

2.1

0.9

3.4:1.0

2B

220.2
59.2
32.7
8.2
0.2
34.9
91.6
2.1
0.9
1.7:1.0

220.2
47.1
32.7
8.2
0.2
47.1
91.6
2.1
0.9
1.0:1.0

2D 2E

220.2 220.2
3.8 21.4
32,7 32.7
8.2 8.2
0,2 0.2
59.3 72.7
91.6 ' 91.6
2.1 2.1
0.9 0.9

0.59:1.0 0.29:1.0
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Lap shear testing is performed as follows: a plate

glass is washed with a mild seap and warm water solu-
tion, rinsed thoroughly, and dried with a clean towel.
The glaSs is ‘then rinsed with acetone and dried with a
clean towel. Painted panels are primed with freshly
shaken prlmev WhICh\lS applied w1th a clean paint dauber
and dried for at leasu 30 minutes. The glass is wiped

~with aQ31lanelpr1mer, which is then wipedvbff again 10

seconds after application. A glass primer is then
applied and allowed to dry for at least 30 minutes. The

*palnted panels are attached to a-lap shear board, and a

bead | of a urethane sealant ‘comprising a prepolymer and
dlmorphollnedlethyl ether, sold as Essex Specialty Prod-
ucts' 573.02 sealant, approximately 1/4 inch wide by
5/16 inch high is run along the width of the glass and
approximatelyglﬁu'inch‘to'1/2 inch from the primed end.
The prgmed panel is” immediately placed on the sealant-
andzthe sample is allowed to cure in an enyironmental
chamber at 25°C andﬁSGTpercent relative humidity for 5
days. The samples-are lap shear tested on an Instron™
machine at a crosshead speed of 1.0 in/min. The
remaining bead width ‘of the samples. is measured at tive
different places and_the resulLs aver?ged. The average
lap shear is calculated by d\v'alng the test load by the
average cross section of the remaining sealant. The
average results for three samples is shown below.

5

c-38,517 : ~1Y4=
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TABLE II
polyester .. Lap Shear, psi / mode of failure (%)
resin/
PAPI™ 20
ratio Paint Sample #1%* Paint Sample #2%*
3.4:1.0 524/20% CF 40% PF 880/97% CF 3% PF
40% PTL
1.7:1.0 768/100% CF 837/60% CF 40% PF
1.0:1.0 608/25% CF 75% PTL 656/100% CF
0.59:1.0 = 875/97% CF 3% PTL  755/97% CF 3% PTL
0.29:1.0 869/100% CF 542/100% PF

7/

* paint Sample #1 is a metal substrate painted with a
paint system comprising a base coat of an enamel
paint coated with a clear coat of a polyurethane or
acrylic melamine, which is manufactured by BASF.
Paint Sample #2 is a metal substrate painted with a
similar paint system manufactured by DuPont.

PF - Paint Primer‘Failure
CF -5Cohesive Failure within the sealant

PTL - Paint Lifting - failure occurs within substrate

Example 3

Using the brocedure of Example 1, primers are
prepared using the following amounts of components, and

are used to prime a painted metal substrate before the
application of a urethane adhesive.

c-38,517 | -15-
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Z TABLE IIX
3 38
methyl ethyl ketone, g ' 220.2 220.2
Vitel™ PE-200 polyester resin, g 34.8 34.8
tale, g 32.7 32.7
carbon black, g 8.2 8.2
3A molecular sieves, g 0.2 0.2
polyisocyanate¥*, g ‘ 59.3 59.3
Acetone, g 91.6 31.6
diethyl malonate, g , 2.1 2.1
Dabco™ urethane catalyst, g | 1.8 -
* Ex. 34 - PAPI™ 27 - NCO functionality - 2.7
Ex. 3B - PAPI™ 20 - NCO functionality - 3.0
Ex. 3C PAPI™ 20
Ex. 3D PAPI™ 20 ,
~ Ex. 3E - PBA 2262 -~ NCO functionality - 2.7
Ex. 3F

Lupranate™ M-200 - NCO functionality - 3.0

3¢
220.2
59.2
32.17
8.2
0.2

3u.9

91.6
2.1

3D 3E 3E
220.2  220.2  220.2
471 34.8  34.8
32.7 32.7 32.7
8.2 g.2 8.2

0.2 0.2 0.2
47.1 59.3 59.3
91.6 91.6 ' 91.6
2.1 2.1 2.1

- 1.8 1.8

9l
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The claims defining the invention are as follows:
1. A primer which includes a solution of:
(a), & polyester resin of a carboxylic.acid and
a glycol; o , _
(b) a polymethylene poly(phenyl isocyanate),

‘diphenylmethane diisocyan:zte, or mixture thereof;

in a volatile solvent, wherein the weight ratio of (a):(b)
is in the range of from about 0.25:1.0 to 1.5:1.0.

2.'_ A primer‘according to Claim 1 wherein the

" weight ratio of (a):(b) is at least about 0.33:1.0.

_ 3. A primer according to either Claim 1 or 2
wherein component (b) includes at least one diphenylmethane

~~diisocyanate.

4. A primer according to any one of Claims 1 to 3
wherein the average number of isocyanate groups per molecule
of polyisocyanate is in the range of from 2.4 to 5.0.

5. A primer which includes a solution of:

(a) 5 to 10 weight percent of a polyester
resin of a carboxylic acidrand a glyéal; and
_ "(b)r 6 to 17'wéight percént of a polymethylene
poly(phenyl'isocyanate), diphenylmethane
diisocyanate; or mixture thereof;

in a volatile solvent.
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6. A primer according to Claim 5 wherein the
weight percent of component (b) is at least about 8 weight

percent.

7. A primer according to either Claim 5 or 6
wherein component (b) includes at least one diphenylmethane

diisocyanate.

8. A primer according to any one of Claims 5 to 7
wherein the ‘average number of isocyanate groups per molecule
of polyisocyanate is in the range of from 2.4 to 5.0.

9. A composite including a painted metal substrate
bonded to a glass substrate, by means of a cured layer of a
primer and a urethane adhesive, wherein the primer includes

a solution of:

(a) a polyester resin of a carboxylic acid and
a glycol;

(b) a polymethylene poly(phenyl isocyanate),
diphenylmethane diisocyanate, or mixture thereof;

in a volatile solvent, wherein the weight ratio of (a):(b)
is in the range of from 0.25:1.0 to 1.5:1.0.

10. A composite including a painted metal substrate
bonded to a glass substrate, by means of a cured layer of a
primer and a urephane adhesive, wherein the primer includes
a solution of:

(a) 5 to 10 weight percent of a polyester
resin of a carboxylic acid and a glycol; and

(b) 6 to 17 weight percent of a polymethylene
‘poly(phenyl isocyanate), diphenylmethane
diisocyanate, or mixture thereof;

N . .
“in a volatile solvent.
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11. A primer qubstantlally as described herein with
reference to any one of the non—comparat1ve examples. g

'12; A comp051te substantﬁally as described here1n
with reference to any one of the nonmcomparatlve examples

 DATED: 27 October 1993
PHILLIPS ORMONDE & FITZPATRICK
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