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(54) COATING COMPOSITION

(71) We, E. I Du Pom‘ DE NEMOUR:S
AND COMPANY, a corporation organised and
existing under the laws of the State of Dela-
ware, United States of America, of Wilming-
ton, State of Delaware, United States of
America, do hereby declare the invention, for
which we pray that a patent may be granted
t0 us, and the method by which it is to be
performed, to be particularly described in and
by the following statement:— -

This invention relates to polymenc coat-
ing_compositions which can be applied to a
vanety of substrates, and in particular, to
coating pigmented composmons that are use~
ful in refinishing lacquer coatings.

- A great need exists for a coating composi-
tion that can be wused to.repair damaged
]acquer coatings, in particular, acrylic lacquer
coatings which are widely used in the auto in-
dustry. A coating composition :of this type
would find wide use in the repair of damaged
autos and trucks and in the production of
autos-and trucks where portions of the vehicle
often require touch-up painting after assem-
bly. Methacrylate coating compositions are
well known in the art as shown by United
States Patent Nos. 2,934,509 and 2,934 510.
Coating compositions formed drom cellulose
acetate butyrate and .a methacrylate polymer
have been successfully used on metal sub-
strates as shown in U. S.. Patent No.
2,849,409. Polymers containing bxazoline dry-

[Price 25p] N

ing oils have been used as coatings and are
disclosed in U. S. Patent Nos. 3,208,981 and

,248 397. The coating compositions of these.

prior art patents are excellent for many uses
but do not have the properties preferred.for
a repair composition.

The coating compositions of this invention
have the pecessary balance of properties
which allows pigmentation with a wide variety

of pigments and which have excellent ad- .

herence to a lacquer coating, particularly an
acrylic lacquer coating, without sanding or
buffing the coating before application. Also,
these coating compositions are resistant to
weathering, resistant to solvents, such as gaso-
line, and resistant to water spotting which
makes them will suited for use as an exterior
finish or refinish for automobiles and trucks.

According to the present invention, there-
fore, we provide a coating composition com-~
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prising from 5 to 45% by weight of a ﬁlm-

forming material which consxsts of

(a) from 40 to0 60% by weight, b-ased on .

the weight of the film-forming material, of
an acrylic oxazoline containing polymer
which consists of units of
(1) from 30 to 70% by weight based
on the weight of the polymer of methyl
methacrylate,
(2) less than 35% by welght of an ester
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of an o,f - olefinically unsaturated mony - '
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carboxylic acid and a G to G, saturated
aliphatic monohydric alcohol,
(3) less than 10% by welght acrylom-
-and
(4) 15 to 35% by weight of an oxazoline.
: compound ‘having the formula:

Formula 1
LI
Hc'—-—f——cuz——oec'_—'-ns

V.
E“L‘

8
in which R, ——CO-—- is a ﬁatty acid acyl.

radical conmaining drom. 4 to 22 carbon
atoms derived from a saturated or uasatur-’

ated fatty acid, R, is H, a Q to C4 alkyl
group or

1
- —CH—~O0—C—R;,

R, is H, or a G to C, alkyl group and
R, is the residue of a saturated or um~
saturated fatty acid containing from 4 to
22 carbon atoms minus the carboxyl group
and the e-carbon atom,

(b) from 40 to 60% by weight, based on
the weight of the film-forming material, of
cellulose acetate butyrate that has a vis-
cosity of 0.5—20 seconds at 25°C. measured
according to ASTM D-1343-56 and a butyryl

content of from 30 to 55% by weight; and -

(c) from O to 109% by weiglit, based on the
weight of the film-forming material, of an
organic plasticizer- which is either a poly-
meric plasticizer, a monomeric plasticizer or
2 mixture of a polymeric plasucxzer and a
monomenc plasnt:lzcr,

wherein the film- forming material is in
solution in a volatile organic liquid which in-
cludes at Jeast ‘one solvent for the film-form-
ing material.

From 40—609% by weight, and preferably
40—49% by weight, based on the weight of
the film-forming material, of an acrylic oxa-
zoline containing polymcr is used to-form the
coating compositions of this inveation.

The acrylic oxazoline containing polymer
used in the coatmg compositions is prepared
by conventional - solution polymenzauon
methods. The monomers are mixed with suit-

able solvents, such as ethyl acetate, .isopropyl
alcohol, toluene, and butyl alcohol. A poly-
merization catalyst is then added to the mix-
ture, such as tertiary butyl peroxide, cumene

hydroperoxxde, ‘benzoyl peroxxde and azobis-

isobutyronitrile. ‘The amount of catalyst used . 50/
is from 0.1 to 2% by weight of the monomers ..
present. The reaction mixture is thettrefluxed. \

until- the polymerization: is. completed: which =
can be checked by a polymer solids: dretermln- .

ation..

From 30 to 70% by weight, based on the .

weight-of the polymer, of methyl meﬂaacrylate
is used to prepare the acrylic oxazoline

mer. Preferably, 53 to 57% by weight f
methyl methacrylate. is used to form a high
quality polymer. Less than mbout 35% by
weight, based- on the weight of the polymer,
of an ester of an «,8 - olefinically unsaturated

- carboxylic acid and a- G; to C, saturated

monchydric alcohol is used to prepare the

-acrylic oxazeline polymer. Preferred are esters

of acrylic and methacrylic acid, such as ethyl

.acrylate, - propyl- acrylate, butyl acrylate, 2-

etliylhexyl -acrylate,; lauryl acrylate, ethyl
methacrylate, piopyl methacrylate, butyl
methacrylate, octyl methacrylate, and lauryl
methacrylate. Lowes. alkyl acrylate and meth-

" -acrylate esters-in which the alkyl group has

2——6 carben ‘atoms are particularly preferred
for formmg a polymer with excellent physical
properties. Ethyl acrylate is one particularly
preferred: ester used in an amount of from
13 to 17% by weight based on the welght
of the polymer.

Up to 15% by weight of styrene can: be sub-
stituted for part or all of the «,B-olefinic-
ally-unsaturated monocarboxylic acid ester of
the polymer “without adversely affecting the
properties of the coating compositions,

Less than 109% by weight, based on the
welght of the polymer, of acrylonitrile is used
to form the acrylic oxazoline polymer and
preferably, 3—79% by weight of acrylonitrile
is used to form a high quality polymer.

From 15 to 359%' by weight, based on the
weight of the polymer, and preferably from
23 to 27% by weight of an oxazoline com-
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pound, previously defined by-the structural -

Formula 1 (above) is used to prepare the
acrylic oxazoline polymer.  Preferably, the
oxazoline compound is.a reaction product of
1 mole of tris - (hydroxymethyl) - amino-
methane and 3 moles of tall oil fatty acid
which is subsequently reacted with formalde-
hyde. This oxazoline drying oil is described
in U. §. Patent No. 3,248,397, which is
hereby incorporated by reference; the com-
pound is currently sold under- the trademark

of “Chemacoil TA 100”.  In relating the
structural Formula 1 to the above reaction
product, R; is the hydrocarbon residue of tall
oil fatty - ac;d R, is the hydrocarbon residue
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of tall oil fatty acid less the alpha =

~CH,~— group. R, is

II '
. —CH;—0—C—R,,
and R, is H.
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- weight of

From: 40 to 609%: by sweight, and preferably
from: 48 to 559 weight, based on the
film-forming material of the
yosition,. of- ceflulose acetate buty-
rate: is used to form the coating compositions
of this invention, The cellulose acetate buty-
rate has a viscosity of from 0.5 to 20.0
secands and preferably, a viscosity of from
1 to. 4 seconds measured gt 25°C. and deter-
mined according to the method of ASTM
D-1343-56. The butyryl content of the cellu-
lose acetate butyrate is from 30 to 55%
by weight. -To form a particularly high
quality coating . composition, the cellulose
acetate butyrate has a butyryl content of from
35 to 45% by weight.

An organic plasticizer

in smounts up to

“109%: by weight, based on the weight of film-

forming material, is used in the coating com-
positions. Preferably, from 3 to 6% by weight
of organic plasticizer is used which provides
a coating composition with excellent dur-
ability. Polymeric: plasticizers which are par-
ticularly useful: are epexidized soya bean oil,
oil free and. oil modified alkyds and poly-
esters, such as, polyorthophthalate esters, poly-
alkylene adipate esters or polyarylene adipate
esters.

Monomeric plasticizers can also be used
such: as benzylbutyl phthalate, dibutyl phthal-
até, triphenyl phosphate, 2 - ethylhexylbenzyl
phthalate, dicyclohexyl phthalate, diallyl
phthalate, dibenzyl phthalate, butylcyclohexyl
phthalate, mixed benzoic acid and fatty oil
acid esters of pentaerythritol, diethylenegly-
col: dibenzoate, tetrabutylthiodisuccinate, butyl
phthalate, butyl glycolate, acetyltributyl citrate,
dibenzyl sebacate, tricresyl phosphate, N-
ethyl toluene sulfonamide, the di - 2 - ethyl-
hexyl ester of  hexamethylene diphthalate,
di(methylcyclohexyl) phthalate. One preferred
group of plasticizers is the phthalate: estérs
with butylcyclohexyl phthalate being particu-
larly preferred since it forms a coating with
excellent balance of properties. C

Blends of polymeric plasticizers and mono-
meric plasticizers can be. used. Preferably,
a weight ratio of 1:1 of monomeric to poly-
meric plasticizer can be used. :

The coating compositions of this invention
have a solids content of film-forming in-
gredients of from 5 to 459% by weight, and
preferably, from 20 to 409% by weight. Ex-
amples of the volatile solvents and- diluents
which are used in formulating the coating
compositions. are: toluene; xylene, butyl ace-

tate, acetone, methylisobutyl ketone, methyl-
etliyl: ketone, butyl alcohol, and other ali-
phatic;, cycloaliphatic and aromatic hydrocar-
bons, esters, ethers, ketones, and alcohols,
such as are conventionally used in coating
compasitions.

Preferably, pigments are used in the coat-
ing compositions in an amount of from: G:1—
20.0% . pigment volume concentration; more
preferably, a pigment volume concentration of
from 0.3—6.09 is used. Examples of the
great variety of pigments which may be used
in the coating compositions are. metal: oxides,
preferably titanium dioxide, or zinc oxide,
metal hydroxides, metal flakes, chromates,
such as lead -chromate, sulfides, suifates, car-
bonates, carbon black, silica, talc, china clay,
organic dyes, and lead and iron blues; organic
reds, and maroons. :

The coating compositions can be applied to
a variety of substrates, for example, wood,
glass and metal, by any of the usual applica-
tion: methods, such as spraying, dipping, flow-
coating and brushing. These ceatings can be
air dried or can be baked, for example, for
10 to 50 minutes at 125—175°C. The result-
ing coatings or films can be rubbed or
polished in accordance with conventional tech-
niqgues, if desired, to improve smoothness or
gloss or both, .

The coating compositions are particularly
useful in repairing lacquer coatings and in
particular acrylic lacquer coatings. The com-
positions have excellent adhesion and dur-
ability when dry and can be pigmented to
blend the refinished area with: the adjacent
areas of the coating which makes the re-
finished area unnoticeable. Also, the coating
compositions can be used to coat articles
which are mass produced, as in the auto-
mobile industry. :

The dried coatings of the compositions of
this invention are characterized by increased
freedom from water spotting and have ex-
cellent craze resistance in combination with
outstanding durability and gloss retention.
Coatings of this invention also have good
gasoline resistance and improved adhesion as
compared with conventional methyl meth-
acrylate polymer lacquers.

In order that the invention may be mere
fully understood, the following Example is
given by way of illustration only.

The parts and percentages are by weight
unless otherwise specified.
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A coatmg composition was formed by ﬁrst
preparing a polymer solution using the follow-
ing components: © -

'Parts 'By

. Weight
10230 .
152 .00
'224.80 -

Poruon 1
Methyl amyl acctate
Xylol - :
Portion 2
Methyl methacrylate monomer
: “Chemacoﬂ” TA-100 (reaction-
product of one mol of tris - -
(hydroxymethyl) - amino-.
methane 'with 3 mols of tall

" oil fatty acid which is. subse-.
quently reacted with one mole = -

- of formaldehyde using “the - -
process of U. S. Patent .
3,248,397) 102.20

Cellosolve (trade mark) acetate 74.10

-Dicumyl peroxide 4,10 -

" Acrylonitrile - 20.50

Ethyl acrylate monomer - - 61.30

Di - tertiary - butyl perozide

Portion 3
Toluene 74 10 .

Total 821 60

The muln-component portions were premu:ed
before: they were added. - Portion 1 was
charged inte a conventional polymerization
vessel equipped with stirrer, thermometer,
means to introduce the reagents, and means
of heating and cooling the reaction mixture
and was heated with agitation to its reflux

temperature ‘which was about 132°C, to 135°

C. Portion 2 was premixed only a short
time before it was added since it was not stable
and. was added at an even and - continuous
rate over a S-hour-period with constant agita-

tion while maintaining a reflux temperature .
of about 132 to.133°C. The mixture was held

at its reflux temperature until a conversion
of about 53.5%: polymer solids was reached
and a constant Gardner-Holt = viscosity of
7,—Z, is obtained. The mixture was then
cooled to room temperature and Portion 3
added, The resulting mixture, which had a
solids content of about 50%, was filtered to

~ remove the cosgulum that had formed dur-
ing the reaction. The polymer contained 55%

by weight methylmethacrylate, 15% by weight
ethyl acrylate, 59 by weight acrylonitrile
and 25% by weight of the oxazoline drying
oil constituent.

A coating composition was then formulated

by forming a pigment dispersion, mixing this
dispersion with the above polymer solution

_and a cellulose acetate butyrate solution and

diluting this mixture to a spray viscosity with
solvents.

| Above prepawd polymer solutlon e

620 .

&

Formula Y.. 'ngment Dlspersmn

. -Polymer solutlon ptepared-.-above
- (509 solids) el Co
- Titaniim dmxxde plgment
" Acetone
. Toluene
g 'Cellosolve acetate

Total 1000 :

The
charged into a’ conventional
mill and'ground to about a-0.3 'mil fineness. -

The coating composition - was- formed by
mlxmg the followmg mgredxents :

Parts By
© Weight:

19'.6 -
252

(509% solids)
Formula Y Pigment. d1spers1on
- Cellulose :acetate butyrate “solu-
‘tion (259 solids, in acetoneand
-toluene, - 2 - sec. viscosity .
-measured “at 259 polymer
;soli‘d‘s at 25°C. according to
ASTM D-1343-56 and a .
_ butyryl ' content of 38% - by
- weight) - '

' . 53.7-
_-Butylcyclohexyl phthalate

15

Total 1000'

-The oo'anng composmon was reduced to a
spray viscosity with acetone and toluene and
a “coating .about 2 mils  thick was sprayed
onto each of the following -sets of panels (15
panels per set); autobody steel panels which

mgredlents were - prem1xed and '
- sand-grinding

75
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had ‘been ‘suitably primed; steel panels coated

with -acrylic lacquer and- steel panels coated
with a pigmented nitrocellulose lacquer. -
The initial appearance of each of these
sets’ of panels and adhesion of the lacquer to
the various substrates were excellent. .-
Five panels of each of the above sets were
subjected to a high-humidity-low temperature
crack test which consisted of 24 cycles. In
each cycle, the panels were subjected to- (1)
1009% relative humidity and 100°F, for 24
hours, (2y —10°F. for 24 hours and (3)
room temperature for 4 hours. At the com-
pletion - of each cycle; the panels were ex-
arnined with a magnifying glass-for cracks. At

> 100

105

110

the end of the test, many of the above panels .

showed no cracking, while several had some

‘slight insignificant cracks.

Ten panels of each of the sets were ex-
posed outdoors in Florida at a 45° angle face
ing- south. The panels were examined after
6 months and 12 months. After 12 months of
weathering, each of the panels showed good
color retention, excellent gloss, very little
chalking and water spotting, and no loss of
adhesion to the substrate.
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Both the high humidity-cold crack test and
the cutdoor exposurc test indicate that the
acrylic lacquer composition of this inven-
tion is an excellent primary coating for metals
and adheres well to an acrylic lacquer coating
and a nitrocellulose lacquer coating even
under severe testing conditions.

WHAT WE CLAIM IS:—

1. A coating composition which comprises
from 5 to 459 by weight of a film-forming
material in solution in a volatile organic liquid
which includes at least ome solvent for the
film-forming material, said film-forming
material consisting of

(a) from 40 to 609 by weight, based
on the weight of the ﬁlm—formmg material,
of an acrylic oxazoline polymer consisting
of

(1) from 30 to 709% by weight, based on
the weight of said polymer, of units de-
rived from methyl methacrylate,

(2) less than 359, by weight of units
derived from an ester of an «,B - olefinic-
ally - unsaturated monccarboxylic acid and
a saturated aliphatic monohydric alcohol
containing from 2 to 12 carbon atoms,

(3) less than 10, by weight of units
derived from acrylonitnle, and

(4 from 15 to 35% by weight of units
derived from a compound having the struc-
tural formula:—

where R,—CO— is a fatty acid acyl radical
containing from 4 to 22 carbon atoms de-
rived from a saturated or unsaturated fatty
acid, R; is H, a G, to C, alkyl group or

II
—CH—~O—C—R,,

R; is H or a C, to C, alkyl group and

R, is the residue of a saturated or unsatur-

ated fatty acid containing from 4 1o 22

carbon atoms minus the carboxyl group and

the « - carbon atom;

(b) from 60 to 40% by welght, based on
the weight of the film-forming material, of
cellulose acetate butyrate having a viscosity
of from 0.5 to 20 seconds at 25°C, measured

according to ASTM D-1343-56 and a butyryl
content of from 30 to 5% by weight, and

(©) from 0 to 10% by weight, based on the
weight of the film-forming material,"of -an
organic plasticizer which is a polymeric
plasticizer, a monomeric plasticizer or a mix-
ture of a polymeric plasticizer and a mono-
meric plasticizer.

2. A coating composition according to
claim 1 which contains pigments in a pigment
volume concentration of from 0.1 to 20%

3. A coatmg composition according t
claim 1 or 2 in which the &0 - oleﬁmcally -
unsaturated monocarboxylic acid is -acrylic
acid or methacrylic acid.

‘4. A coating composition accordmg to
claim 1 or 2 in which said ester is an alkyl
methacrylate or an alkyl acrylate in which
the alkyl group has from 2 to 6 carbon
atoms.

5. A coating composition accordmg to any
of claimis 1 to 4 in which in the structural
formula R; is a tall oil fatty acid residue, R,

is a tall oil fatty acid residue less the alpha

—CH.— group, R, is H and R, is

0

I
—CH—~0—C—R,,

6. A coating composition according to
claim 1 or 2 containing from 30 tto 40%:
by weight, based on the weight of the coat-
ing composition, of a film-forming material
consisting of

() from 40 to 49% by weight, based on
the weight of the film-forming material, of an
acrylic oxazoline polymer consisting of

(1) from 53 to 579% by weight, based
on the weight of the polymer, of units de-
rived from methyl methacrylate,

(2) from 13 to 17% by weight of units
derived from ethyl acrylate,

(3) from 3 to 7% by weight of units
derived from acrylonitrile, and

(4) from 23 to 279% by weight of units

-derived from a compound having the for-

mula;

CHZ—'U—-%—Rg
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‘Both the high huxmdlty—cold crax:k test and
the .cutdoor exposure”test indicate that the
acryhc lacquer” composition. of -this - inven-

_tion js an.exoellent primary coating for metals

and adheres well to an acrylic lacquer coating
and a mnitrozellulose lacquer coating -even
under' severe test.ing conditions.

WHAT WE CLAIM IS —_—

1. A coating composition which compnses
from 5 to 45% by weight of a film-forming
material in solution in & volatile organic liquid
which includes at least -one solvent for the
film-forming material,
material consisting of -

(a) from 40 to 60% by Wexght, based
on the weight of the film-forming material,
of an acrylic . oxazolme polymer consisting
of

(1) from 30 to. 70% ‘by weight, based on

the weight of said polymer, of units de-
- rived from methyl methacrylate,

(2) less than 359 by weight of units
derived from an ester of an 8 - olefinic-
ally - unsaturated monocarboxylic acid and
a saturated aliphatic monohydric alcohol
containing from 2 to 12 carbon atoms,

(3) less than 1095 by weight of units
derived from acrylonitrile, and

(4) from 15 to 35% by weight of units
derived from a compound having the struc-
tural formula: —

1 ¥
Moty —0—C—s

v
n

where R,—CO— is a fatty acid acyl radical
containing from 4 to 22 carbon atoms de-
rived from a saturated or unsaturated fatty
acid, R, is H, a G, to C, alkyl group or

0

i
~—~CHy—O0—C—R;,

R, is H or a G to C, alkyl group and

R, is the residue of a saturated or unsatur-

ated fatty acid containing from 4 to 22

carbon atoms minus the carboxyl group and

the o - carbon atom;

(b) from 60 to 40% by weight, based on
the weight of the film-forming material, of
cellulose acetate butyrate having a viscosity
of from 0.5 to 20 seconds at 25°C. measured

“said = film-forming -

accordmg to ASTM D-1343-56 and a butyryl
: content of from 30 to 5% by weight, and

(©) from O to 109% by weight, based on the
weight of the film-forming material, of -an
organic. plasticizer which is a- polymenc
plasticizer, a monomeric plasticizer or a mix-
ture of a. polymeric plasticizer and a mono-
meric plasticizer.
. 2. A coating composxuon accordmg o
claim 1 which contains pigments in a pigment
velume concentration of from 0.1 to 20%.

3. A coating composition according to

claim 1 or 2 in which the .8 - oleﬁmcally -

unsaturated monocarboxylic. acid is acryhc
acid or methacryhc acid..

4. A coating - composition acccrdmg to
claim 1 or 2 in which said ester is an. alkyl
methacrylate or an alkyl acrylate in which
the alkyl group has from:2 to 6 carbon
atoms.

5. A coating com.posmon accordmg to any
of claims 1. to 4 in which in the structural
formula R, is a tall oil fatty acid residue, R,
is 4 tall oil fatty acid residue less the alpha
~—CH;— group, R, is H and R, is

0

]
—CH,—0—C—R,,

6. A coating composition according to
claim 1 or 2 containing from 30 tto 409%:
by weight, based on the weight of the coat-
ing composition, of a film-forming material
consisting of

(a) from 40 to 49% by weight, based on
the weight of the film-forming material, of an
actylic oxazoline polymer consisting of

(1) from 53 to 57% by weight, based
on the weight of the polymer, of units de-
rived from methyl methacrylate,

(2) from 13 to 17% by weight of units
derived from ethyl acrylate,

(3) from 3 to 7% by weight of units
derived from acrylonitrile, and

(4) from 23 to 279% by weight of units
der;:ed from a-compound having the for-
mu

Chy -‘-U-—j——-ﬂs

|
C=(H,

Ry

W
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where R, is a hydrocarbon residue of a tall
oil fatty acid and Ry, is a hydrocarbon resi-
due of a tall oil fatty acid less the alpha

—CH;— group

(b) from 48 to 55% by we:ght, based on
the weight of the ﬁ]m-formmg matenal, of
cellulose acetate butyrate having -a viscosity
of from 1 to 4 seconds at 25°C. measured
according to ASTM D-1343-56 and a butyryl
content of from 35 to 459 by weight, and

(c) from 3 to 6% by weight of a phthalate
ester plasticizer.

7. A coating composition accordmg to any
of claims 1 to 6 in which the plastmzer is
butylcyclohexyl phthalate.

. A modification of the coatmg composa-
txon according to any of claims 1 to 7, in
which up to 15%, by weight, of units derived
from styrene are substituted for part or all

of the units: dmved from the wf:
ally - unsaturated monocarboxyhc

9. 'A coating .composition @
claim 1 substantxally as’ ht’mm_ SOF A
the Example. T

10 An article coated on at least one sm.face 25
with a dried coalesced layer.of a composition
as claimed in any of the preceding claims.

11. An article coated with a paint layer
and having“a dried coalesced layer of a com~
position as claimed in .any of claims 1 to 9
firmly ‘adhered to said paint layer.

12. Anarticle according to clann 10 or
11 formed of steel.
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