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COMPLETE SPECIFICATION

Acrylic Coating

We, E. I. Du Pont DE NEMOURS AND
COoMPANY, a corporation organised and exist-
ing under the laws of the State of Delaware,
of Wilmington, State of Delaware, United
States of America, do hereby declare this in-
vention, for which we pray that a patent may
be granted to us, and the method by which
it is to be performed, to be particularly des-
cribed in and by the following statement: —

This invention relates to a polymeric coat-
ing composition for metallic substrates which
is particularly useful in the repair of painted
metal substrates and more particularly, this
invention concerns a pigmented polymeric
coating composition useful primarily in auto-
motive refinishing of thermosectting enamel
paints and in particular refinishing of acrylic
enamel paints.

Prior to this invention, it was extremely
difficult and costly to repair thermosetting
enamel coatings on metallic substrates which
are used on a variety of automobiles manu-
factured today. Previously, repair of these
enamel coatings required roughening of the
enamel coat followed by a primer and/or a
sealer coat before a repair coat of either an
enamel or a lacquer was applied. Moreover,
in order to obtain an unnoticeable repair, the
entire panel usually had to be refinished. An-
other method for repairing thermosetting
enamels comprised using a nitrocellulose based
lacquer which adhered tenaciously to a rough-
encd enamel substrate without using a primer
or a sealer coat, but the nitrocellulose repair
coating deteriorated quite rapidly upon
weathering- which made the refinished area
noticeable after only a few months exposure.
The novel coating composition of this inven-
tion provides excellent adhesion to thermo-

[Price 45. 6d.]
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Compositions

setting enamel substrates without first priming
or sealing the surface of the enamel and also
has excellent resistance to cracking and good
outdoor durability.

According to the present invention we pro- .
vide a coating composition which contains, as
the film-forming component thereof, a poly-
mer mixture which consists essentially of

(a) from 40 to 90%, by weight, based on

the weight of the polymer mixture, of Inter-

polymer A which consists essentially of (1)

from 75 to 90%, by weight, based on the

weight of the interpolymer, of units derived

from methyl methacrylate, (2) up to 20%

by weight of units derived from at least one

ester of an o,8-ethylenically unsaturated
carboxylic acid and a saturated aliphatic
monohydric alcohol containing from 2 to

12 carbon atoms, and (3) from 3 to 25%

by weight of units containing monovalent

amino-ester radicals attached to carbon
. atoms of the interpolymer backbone, the
amino-ester radicals having the formula

45

50

55

60

L LLl
—C—0—C—C—N—R! *
ke ke
(FORMULA 1A) and/or
I LIt
—C—0—C—C—N—R?
ke ke
(FORMULA 1B)
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m.xed before they were added. Portion 1 was
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B and dl méthm:ciziylumammaufraox;:m aadSprﬂxprfc&&D@hdhylent ture of about 132 to

133[ er r |a@ aFrrerad rkiphates meaghydsg sike-sol Vherparboxylic polymer is then reacted with 65 45
1,130, 0 I containing from 2 to 12 carbon atoms, an aziridine compound, -7vhxch is often-yeferred
to as an alkylene imine, of the followilg struc-

t of units derived
ﬁ?hﬁﬂa% to 359,

tural formula:

For myl a e icitniie, 2k

Par t s byby weight of units derived from a compound

- Wi ght  of the formula FORMULA 3 in wh
1 15 On¢
R Interp
| ?5 ! r': MMA
of the
Hc—?—cuz-—o—é——ﬂf’ H——fll'/ \? —? acid a
20 Poly
A R R the cai
h'e a7 ] . ing the
| wherein R!, R%, R* 70 as ethy
(==C— and R* are as de- butyl
| fined in Formula 1. 25 then a
R3 butyl
Depending on the structure of the aziridine pcroxid
(FORMULA 2) compound, either of the N—C bonds in the amount
ring may be broken in the estenﬁcat_lon re- 75 of the
wherein R*—CO— is a fatty acid acyl radi- action, giving rise to a polymer having one 30 tureis
25  cal containing from 4 to 22 carbon atoms or both types of the aminoester groups of is comp
derived from a saturated or unsaturated Formula 1A and Formula 1B attached to car- mer sol
fatty acid, R® is hydrogen, an alkyl group bon atoms of the polymer backbone. The ¢
containing from 1 to 4 carbon atoms or a Ethylenimine (Formula 4) and 1,2-propyl- 80 an alkyl
group of the formula enimine (Formula 5) as shown hereinafter are 35 action,
particularly preferred aziridines useful in this carboxyl
30 —CH,—0—CO—R?, invention because of their relatively low cost atmosph
and plentiful supply and because they tend of alkyl
R’ is hydrogen or an alkyl group containing to provide the final product with excellent ad- 85 polymer
from 1 to 4 carbon atoms, and R® is the hesive properties. 40 molar a
residue of a saturated or unsaturated fatty necessary
acid containing from 4 to 22 carbon atoms FORMULA 4 groups ¢
35 minus the carboxyl group and the e-carbon H The mix
atom. i 35 0 9
The film-forming polymeric component is /N 45 (e.g., abc
made up of a mixture of 40 to 907, by weight H—(——( tures to
of Interpolymer A and correspondingly 60 to [ - | peratures
40 10°%, of Interpolymer B. Preferably, the mix- H H cooled to
ture contains 50 to 609, by weight Interpoly- - perature .
mer A and 50 to 40%, by weight Interpoly- FORMULA 5 50 termined
mer B. One particularly preferred composi- system ai
tion contains 559, by weight Interpolymer A ',’ imine. Tt
45 and 459 by weight Interpolymer B. N Y at room t
H— -—-—\E —(—H ferred bec
INTERPOLYMER A | |
H H H

Interpolymer A can be formed by first pre-
paring a carboxylic polymer by conventional




I nterpol ymer B sol ution (50% solids)
Ti t ani um d| OXI de pi gnent
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Fot-uene- ' ' ’
v Acetic acid ester of ethylene gI ycol nonoet hyl
26
1000 The ingredients were

The acrylic lacquer was formed by m xing 5
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sand-gri ndi ng mi3do04aind the follow ng ingredi¥nts:
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_’;1'46 8 weight EA, and 5 to 8% by wel (2) up to 35%, by weight of an ester
72.0. containing monovalent amino ¢ Xﬁﬂﬁals of an B-cthylenically unsaturated car-
113.0 attached to the polymer backbone which are boxylic acid and a C; to C,, saturated
Tot al 10 formed by reaction qiomgsh l?c acid groups ahphanc n}onohﬂne d(]ﬂ)hoé) pr?fﬁébl cr 36%' c
with, eit enltine ar et ine a ac methac ac
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In thickness was sprayed onto each of thA),terrperature for 4 'hours
conpl etion of FORMULA 610 fol | ow nq?g)at@ ofl0Ychyeteight of Berplamel s per

set): . each cycl o ther%neés wer e exam
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the test, many of the abdve panels shomédnﬂorefeslfﬁ form, Interpolymechon- acquer ;
-st eel panel s coated wi'th™a pi gnent ed (Mﬁ I%F{ﬂ §§)me

Thie }‘7% 5539%
slight in- in which R® is either H or mcmyi rocel lu
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red composition of

'-lemmme

Polymerlzatwn of the monomers to form
the carboxylic polymer is carried out by mix-
ing the monomers with suitable solvents, such

n$§iee§ AR
métfyl)- aﬁnutoherrhma&ed B infolys afcualy loill

ubssquently reacted with
e LA AT

100”. In relating the structural Formula 2
to the above reaction product, R* is the hydro-
carbon group of tall oil fatty acid, R* is the
hydrocarbon group of a tall oil fatty acid less

. coat ed
¢ enanel ;

44 err]

85

70 as ethyl acetate, isopropyl alcohol, toluene or the —CH,— group, which is adjacent to the
butyl alcohol. A polymerization catalyst is carboxyl group of the acid, R® is
25 then added to the mixture, such as tertiary :
butyl peroxide, cumene hyperoxide, benzoyl O
peroxide and azobisisobutyronitrile. The il
amount of catalyst used is 0.1 to 2%, by weight —CH,—0—C—R"®
75 of the monomers present. The reaction mix-
30 ture is then refluxed until the polymerization and R7 is H.
is completed which can be checked by a poly- In general, the compounds of Formula 2
mer solids determination. can be prepared by the reaction of a suitable 90
The carboxylic polymer is then reacted with amino hydroxy compound, organic carboxylic
80 an alkylene imine. In a typical imination re- acid and aldehyde according to the process
35 action, the alkylene imine is mixed with the disclosed in U.S. Patent No. 2,559,440. Al-
carboxylic polymer in a reaction vessel under though the products of this process are des-
atmospheric pressure. Preferably, the amount cribed in the patent as being acyclic, it is dis- 95
of alkylene imine added to the carboxylic closed in U.S. Patent No. 3,248,397 that these
85 j polymer is about 25, in excess of the total products are in fact cyclic oxazolines.
~ 40 molar amount of alkylene imine which is In both Interpolymers A and B, up to 159
: necessary to esterify all the pendant carboxyl by weight of units of styrene can be substi-
' groups of the polymer to aminoester groups. tuted for part or all of the (2) constituent 100
The mixture is stirred and reacted at about without adversely affecting the properties of
35 to 90°C. until the reaction is completed the coating composition. .
45 (e.g., about 1/2 hour at the higher tempera- A coating composition is formulated from
tures to about 12 hours at the lower tem- Interpolymers A and B by properly blending
peratures). Finally, the reaction product is these constituents to obtain desired film pro- 105
cooled to room temperature. The upper tem- perties. This polymer blend is then pigmented
perature limit of the imination reaction is de- and can be subsequently diluted with solvents
50 termined largely by the solvents used in the to form a lacquer composition.
system and vaporization temperature of the The coating composition of this invention is
imine. The entire reaction can be carried out preferably pigmented to pigment volume con- 110

at room temperature, but heating is much pre-
ferred because of the shorter reaction time.

centration of 1 to 509, more preferably 1 to
20%,. The term “plgment volume concentra-

s e g
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S ATter. 12 mmoths. ol .weaiher: al DAl LTl r sl 99 110 28
each of the panels showed good color re- 20 enanel vere’

machi ne buffed with'a conven- tention, excellent gloss, very little

chal ki ng tional buffing conpound before the acrylic and
‘wat er spotting, and no | oss of adhesion to | acquer was
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C ¢ gyist umx € e to apply the coating 0
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relative Ej \f’ Hiasidhite net;larc tnonhsttal 2§ Qg n_weathering. The composition befof® cx- )
1, 130, 043 red, monastral blue, indo blue, chrome yellow, posmEé(AJVak.rEil et light acts as a conven- havi.ng

the sard i mﬂtﬂandcqnpngWe,vgmemrmld @nal lacquer but after GXPOS‘#F)M mscré:el bl ose
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M Xi ng t héromOkh |piittented film-forming polymer &FUt 5O Orly d)blli@lﬂi‘ ﬁddtryﬁmslﬁng 6f| chirﬁmsﬂ | ul ose

: | acquer20 |tlng ifvenypred peatens; ;methylethyl ketone, and in particular acrylic enamels, but also as 70
: ‘Per cent amy! alcoliol, the acetic acid ester of ethylene a suitable composition for repairing all types
. ) glycol, monethyl ether, ethyl acetate f coated( 1 substrates, such as etals
Sol i ds natured), cthyl alcohol (denatdMedt rgg&i—l Lﬂ hﬂcghé ch%irg nﬁ%@eﬂul Yol t
Vi sScosi t y psol, wthyese dithid@ide, butyl lactate, di- quers and alky@in@Reins Opainesn tBurther-
25 acetone alcohol diisobutylCkstops gyclohgxpn- nomidrss j thej py%t@,noqf t t“ﬁ’&‘?t‘al‘(%q’ e8in (50%
sol i ds SOP a acetate, ethylene glycol monobutyl Eeﬂlwe& c ngtegoﬁo gzﬁt on, gnt& % xture of

e et A shanr i i et e % AN 4 m

. xyl ene anéet;og
15

lohexanol, methyl acetate, furfural,
ha, toluene, cyclohe ée, ben- The examples illustrate ¥ idekivd. Aht hal at e

zene, subsntuted benzeneﬁdubsnbxkedwﬂudnastcﬂmnﬂaesl shown are on a weight basis unless

11 30 hexane, aromatic hydrocarbons, high boiling otherwise indicated. 80 Tot al
100 " petroleum naphtha, xylene, high solvency
petroleum hydrocarbon, diethyl ether, methyl- ExamrLE 1
amyl acetate, and butanol. Useful lacquer A coating composition was prepared by for-
compositions contain 90 to 509, by weight mulating two Interpolymers A and B having
35 organic solvent and 10 to 50 by weight of the following compositions:
the film-forming polymer mixture.

A particularly preferred solvent consists of Interpolymer A 85
38°%/, by weight of a mixture of hexane and A polymer was formed of methyl meth-
acetone, 52% by weight of a mixture of iso- acnlate/cthyl acrylate/methacrylic acid in a

40 propyl alcohol, xylene, toluene and butyl alco-  weight ratio of 80/13/7, this polymer was
hol and 10%. by weight of a mixture of subsequently treated with 4.64 parts by
methylamyl acetate and the acetic acid ester weight, per 100 parts by weight of the poly- 90
of ethylene glycol monoethyl ether. mer, of 1,2-propylenimine to form pendant

The coating composition of this invention aminoester groups on the polymer backbone.

45 adhcres quite well to cither buffed or
weathered cnamel surfaces, but preferably the  Interpolymer B
surface is buffed before the coating is applied. A polymer was formed of methyl meth-
If the coating composition is to be applied acrylate/ethyl acrylate/acrylonitrile/“Chema- 95
over a new or an unweathered enamel, buffing coil TA-100" (described hereinafter) in a
50 is essential for good adhesion. The coating weight ratio of 55/15/5/25.
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10 The resulting conposition had a solids con- buffed. About a 2 ml|
coat of the acryl iC Iac- tent of about 45% A pi gnent
'm'tvﬁwnmwht-w‘-’ T S kel - © W Y \J puu\,ro ﬁ.
then formed accordl ng to For rrul a Y P| grrent of each set and air dried. A 2
ml® coat of - . Di spersion of Exanple 1 with the exception the
above prepared nitrocellul ose | acquer was 30 t hat the above
‘nitrocel l ul ose solution was sub- sipl 3{6(1 on the remaining 5 pane&s of each
set 15 stituted. for the R nnlyrmr B.solution. . This “and air

—dFi eél Both the nitrocellul ose | acquer pi gnent di spersion was

ic then mixed with the coated @ﬂaﬁﬁlt mse vyl i ¢ | acquer coat ed
"~ above .nitrocel |l ul ose corrposﬂ\‘ﬁS% i phanel s had a good appear ance |
3oand both | ac- hepoc dure f Exanmple 1 to forma pig- g
ofiser s had excel l ent adhesion to the acrylic 35 Parts By nent ed f
J nitrocel | ul ose | acquer pai nt substrate. Weighp g Four sets |
.. (10 panel s peL, S Of suitaple AT of the panelrs were then exposed out
y- primed steel p&n}g__s were prepared and each of doors in Florida at a
49 err] angle frgietg south. set was coatedimsioh a different
commercially After 2 nonths, each panel was checked for
"% avai | abl e t her 8% fgPraR giqhgl paint. The fol- appearaht¥-%and adhesion of !
- the topcoat to glPacerate | o ng thernosetting acrylicgpg nts were used:
the t6e acrylic paint. The results of the test (aver- 25 Du Pont,
the Cook, Jones- DﬁM@yZand Dizler. age of 5 panels) are as foI | ows:

H

Vo og i

il

"8 Fach of the atTylix surfaces was first

f'lfl Adhesi on/ Appearj\glrtlh(ﬁmgg Eate mionomer Acrylic 2445.0

-as TWer roset ti ng Azobisisobutyronitrilexanpl e 1 Ni t rocel | ul ose.0

PSS pai nt Acrylic Lacquer Lacquer

1;;: Du Pont Ethyl acrylate m°“1‘B Excel | ent 5/ Chal ked %70
- Cook . Methacrylic acid 10/ Excel | ent 0/ * 214.0

can JBnes- Dabney 10/ Excel | ent 5/ Chal ked
Y Dizler Portion 3 10/ Excel | ent 7/ Chal ked

All AdheS| on ratl n | | ent adhesi on

iless 0 = No adhesi Qz&bw&&um@&fﬁ@ *No | acquer renai ned on the panels.
E§?ANPLE 3 Ethyl acetate 50 The above test illustrates tB®&Osuperiority of

45 adhesi on and ;

A convention acr%/ll ic lacquer was com
| acquer conposition of

for- appear ance of TR crylic lac- pared to the novel

ving EX- Azobisigebafyroniiposi tion of this invention in compari- anple 1
for adhesion to a buffed but un- son to conventi onal
ngg r ocel | ul ose 1&‘6&‘?&%‘?5 primed substrate of a ther m)sett?‘h& acrylic i:
weth- Whi ch are fregueatd y used to repair acryl ic paint.
in a 55 ai nts. A conventi onal
“;s acrylic | acqueFthylgsctor mu- 724.0
,oly_ I gded by conbi ning the follow ng ingredients:
dant . N—
Yone. Propylenimine 142.0
" Anhydrous isopropyl alcohol 183.0 :
eth- .
ema- 95 Portion 7
m a [ .
Anhydrous isopropyl alcohol 77.0 f
Total 7983.0 _ !

Each of the monomers was of the ordinary
commercially available inhibited grade which
contains a small amount of inhibitor, such as

ture and was heated to its reflux temperature
of about 80 to 83°C, Portion 2 was premixed
just before it was added since it was not stable

5 the methyl ether of hydroquinone. and was added continuously over a 2 hour 15 ;
The multi-component proportions were period to the reaction vessel while maintain- ;
premixed before they were added. Portion 1 ing the temperature of the ingredients at about
was charged into a conventional polymeriza- 80°C. After Portion 2 was added, the reaction !
tion vessel equipped with a stirrer, thermom-  mixture was held at this temperature for about ‘

{0 eter and means to introduce reagents, and 2 hours. Portion 3 was then added with con- 20 i

means of heating and cooling the reaction mix-

stant agitation while the temperature of the
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“Chemacoil” TA—100 (reaction product of one mol of tris-
(hydroxymethyl)-aminomethane with 3 mols of tall oil fatty
acid which is subsequently reacted with one mol of

formaldehyde using the process of U.S.P. 2,559,440,

Acetic acid ester of ethylene glycol monoethyl ether

Dicumyl peroxide

Acrylonitrile

Ethyl acrylate monomer

Di-tertiary-butyl peroxide
Portion 3

Toluene

102.20
74.10
4.10
20.50
61.30
6.20

74.10

Total 821.60

The multi-component portions were pre-
mixed before they were added. Portion 1 was
charged into a conventional polymerization

vessel equipped with stirrer, thermometer and -

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 continu-
ous rate over a S5-hour period with constant
agitation while maintaining a reflux tempera-
ture of about 132 to 133°C. The mixture was

held at its reflux temperature until a conver-
sion of about 53.5%, polymer solids was
reached and a constant viscosity was obtained
between Z.,—Z, Gardner Holt viscosity. The
mixture was then cooled to room temperature
and Portion 3 was added. The resulting mix-
ture which has a solids content of about 407/,
was filtered to remove coagulum that has
formed during the reaction.

An acrylic lacquer was then formulated by
forming a pigment dispersion, mixing this dis-
persion with the blend of Polymers A and
B and diluting this mixture to a spray viscosity
with solvents. :
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“”conp03|t|on of Exanple 1

the coating was buffed. A 2 m|l

thick coat of the acrylic |acquer
EXANPLE 4

was applied

T PreT

*teﬂa+%~dﬁy “SPﬁ1+aT+VT”a“2"WT1“ThICk coating ~pared according to Exanple 1

I ndi cat ed dri ed. 1,130,043 7 wer €
—-used t-o—formthe—tacquer: 50~ 55
10 ighnehit> BisPedst
Formula Y Pigme! ispersion
10 Parts by én 9
Parts by
Weight
15 Interpolymer B solution (509, solids) 188
Titanium dioxide pigment 580
Acetone 77
Toluene 129
Acetic acid ester of ethylene glycol monoethyl ether 26
Total 1000
The ingredients were premixed and charged The acrylic lacquer was formed by mixing 5
; into a conventional sand-grinding mill and the following ingredients:
ground to about a 0.3 mil fineness.
Parts by
Weight
Formula Y Pigment dispersion 344.7
Polymer A solution (40%, solids) 323.5
Polymer B solution (509, solids) 146.8
Acetone 72.0
Hexane 113.0
Total 1000.0
A coat of the acrylic lacquer about 2 mils hours, (2) —10°F. for 24 hours and (3) room
in_thickness was sprayed onto each of the temperature for 4 hours. At the completion of
10 following sets of panels (15 panels per set): each cycle, the panels were examined with a
autobody steel panels which had been suit- magnifying glass for cracks. At the end of
ably primed; steel panels coated with acrylic the test, many of the above panels showed no 35
lacquer; steel panels coated with a pigmented cracking, while several had some slight in-
nitroceliulose lacquer; steel panels coated with  significant cracks.
15 a thermosetting acrylic enamel; steel panels Ten panels of each of the sets were ex-
coated with an alkyd enamel; steel panels posed in Florida at a 45° angle facing south.
coated with an alkyd-melamine enamel; the The panels were examined after 6 months 40
35 surface of the thermosetting acrylic enamel, and 12 months. After 12 months of weather-
the alkyd enamel and the alkyd-melamine ing, each of the panels showed good color re-
20 enamel were machine buffed with a conven- tention, excellent gloss, very little chalking
tional buffing compound before the acrylic and water spotting, and no loss of adhesion to
_ lacquer was applied. the substrate. 45
40 The initial appearance of each of these sets Both the high humidity-cold crack test and
j of panels and adhesion of the lacquer to the the outdoor exposure test indicate that the
25 various substrates was excellent. novel acrylic lacquer composition of this in-
Five panels of each of the above sets were vention is an excellent primary coating for
subjected to a high-humidity-low temperature metals and adheres well to all types of thermo- 50
45 crack test which consisted of 24 cycles. In semng enamel substrates even under severe
. %0 each cycle, the panels were subjected to (1) testing conditions.

- usi’ng the For= - '
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to the remaining 5 panels and air

20 of the above conventi onal

mula Y Pignent Dispersion with the excep-
tion that the polymer proportions as.
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100%, relative humidity and 100°F. for 24
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Acrylic Lacquer Pol ymer Proportions Wi ght

1 Interpol yrrer A (Ex 1) 80

TTHRTEFpolyer B (EX. 1) i ————

1OQ 2 , I nterpolymer A (Ex. 1)

70 - to : I nterpolymer B (Ex. 1)

30 :

100 8 3 ”30,043 I nter poI ymer

80 HAatef Gﬁ |11:r

20 100 Ekl:ti;&;' 2coatmg was com Emgﬁ nosyge:gzn@t ugl ng t
procedur 1 fE le 1 for 1 1 fh “er pol yner
A exceptouta‘at: araump h&‘é‘k’&i&am&fl"“ eC g e T t ratio of 93/7
was used to form the polyrrq;rc'\:/yl@l ch was
subsequently reacted with 4.64 parts by wei ght propyl enlgghgse

4 +Hat-erpolyrer—G

| nt er pol yrmer }Btrgg%ﬂoscl /8 to 3/8 sec. Saybolt wscosnn@pluuon of 2100

5 etopp3olENh | yrer 4% | nterpol ymer B
(Ex. 1) Coconut oil modﬂieésaycerol phthalate resin (509, solids solution

100 in which the solvent is a mixture of xylene and roluene) 22

2 . coating of about 2 mls of each of the sion of
Exanple 1 exPéﬁPty{Wé@afehe above Inter- abbve acrylic

| acquers 1-5 afagovwnthst¥¢@dl onto pol ynmer D was substituted fior the Interpoly-
30 separate steel panels, each fanel ha-v-i—-ﬁg—-a- mer B of
Exanple 1. A lacquer was then for- 5 buf f ed Tae ylic pai M0 coating and the
acrylic mulated according to Exanple 1, except the | acquergon;

was al 1oowetthd @sulting caipysitiohhed & Rilitd @h-  Bfed. AbpiteBMmE doap ot Atrylidil&per si on and A

i nter- ~ tent of about 45%. A pi @@zwaqqxexewesndqxadhfegxamnledf Wisrﬁefa}@é epanglss  pol yn@r gvas

hen formed according to t of c rle ion
wer e useqixspersxon of Exam le 1 thh %i%ﬁt lﬁ g& are%grg:’ro s¢ %&H attwéajs 0 t he hi gljxmo

Fi ve st eqhar RRNABIvE nitd eﬂul&E kdtRidn he remaining 5 panels of eaclhbém ty-1ow mey
"t enperit stiwted fack hegblyas Bi&ﬂlmon Witish axdtaliredrmhsmitﬁ thagnracallylbsle dace‘narrel pai nt Inte:
and 10 Eiﬂls@dd“r SIEx&Pm!h Tl%rwééh él?em ¢0atr=d penels |4 éhe ﬂcﬂéc tei‘/\/as buf f d8. acry.
A2 mil ¢ composition accor ing to CE f 1- quer of o E

Example 1 to form a 1% xce nt a He ac g E? men’
Exanpl e lmme@ RQUUIRS Ggtkr. Wa'S app! T edy aﬂiﬂ ub@t'rdie SO, used

each of thBouacsﬂi/l(IOdenals: creset)ca:ﬁamntzb S IAHi ¢fi tad pap eaream:e emddanthem on of T
t he Iaccll!i’éﬂmd stecl panels were prepared éf ex léqu%’mFlOé‘G‘t Gd?° Hngle Msin F%‘éz‘ even af t‘ér“lth
e e

vas exco Rt gk A U EE G AT R s e

n of the topcoat to 40 the :
lowing thermosetting acrylic paints were used: the acrylic paint. The results of the test (aver- was
25 Du Pont, Cook, Jones-Dabney and Dizler. age of 5 panecls) are as follows: to a
Each of the acrylic paint surfaces was first 20 of tt
Adhesion/Appearance :‘:“;ﬁ
Acrylic
Thermosetting Example 1 Nitrocellulose
Paint Acrylic Lacquer Lacquer
Du Pont 10/Excellent 5/Chaiked
Cook 10/Excellent 0/*
Jones-Dabney 10/Excellent 5/Chalked
Dizler 10/Excellent '7/Chalked
Adhesion rating — 10 = Excelient adhesion
0 = No adhesion
*No lacquer remained on the panels.
ExaMPLE 3 50
The above test illustrates the superiority of A conventional acrylic lacquer was com-

45 adhesion and appearance of the acrylic lac- pared to the novel lacquer composition of Ex-
quer composition of this invention in compari- ample 1 for adhesion to a buffed but un-
son to conventional nitrocellulose lacquers primed substrate of a thermosetting acrylic

which are frequently used to repair acrylic paint. 55
paints. A conventional acrylic lacquer was formu-
lated by combining the following ingredients:
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I nterpolymer C Prepared in Exanple

e --t’auy‘llbrlaC-
quer of Exanple 1. Also,

dhﬁOrQP S -

15

45
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formng the follow ng interpol yners:

grepared using the VWHAT \\F

procedure of Exanple 1 to 1. A coating conposition which contains,

form™ Interpolynmer B, except as the filmform ng cBmpdnent thereof, a
poly- nmethyl methacrylate/"Chem nmer m xture which Sists essentially off
acoi | " TA-100 (deffynleB§OndiRcrylate iPdbunld @48 t0 90% by weight, based on 50
Exanple 1) in a V\Btdgfaﬁe/d’c&bﬂe@m% sdhkse wei ght of the pohgmer m xture, of
I nter- asearq ofﬁ;PISO was used to form pol yrer
A whi ch consists pol ymer. from75 to |
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2) up to 20%by 55
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The resulting polymer3olution had a solids

1)content of about 45%..

20
A pigment dispersiomywas formulated which
was the same as For l?ﬂa Y Pigment Disper-
sion of Example 1 except an equivalent
amount of the aforementioned poly-methyl
methacrylate solution3was substituted for the
Interpolymer B solution of Example 1. An
acrylic lacquer was then formulated according
to Example 1 except the above prepared pig-
ment dispersion and polymer solution were
used.

Ten steel panels were primed and coated
with a thermosetting acrylic enamel paint and
the coating was buffed. A 2 mil thick coat of
the acrylic lacquer composition of Example 1
was applied to 5 of the panels and allowed
to air dry. Similarly, a 2 mil thick coating
of the above convcntional acrylic lacquer was
appged to the remaining 5 panels and air
dried.

nmet hacryl ate,

I nt er pol ymer A ( EX.

After 72 hours, each of the panels ¥43t er pol yner

checked for adhesion of the topcoat The ad-

hesmn 158} ﬁqﬂm agE%i l;fycs
pai trma"" GleSiheeli, Ront &g iece 1of tape

was placed over the cut area and smoothed

down] a'tuepa gn @moved. If none
of o 0 adh on of
thetl?;c]cl;tg(g asr eri];}gﬂfre? )gc% ch of

the panels coated with the acr)hc lacquer
composition of Example 1 had excellent ad-
hesion to the acrylic paint while the conven-
tional acrylic lacquer readily peeled off the
acrylic enamel.

ExAMPLE 4
The following acrylic lacquers were pre-
pared according to Example 1 using the For-
mula Y Pigment Dispersion with the excep-
tion that the polymer proportions as indicated
were used to form the lacquer:
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nmetsdhacryl ate/, -

met hacrylic acid in a wei ght

1to form

I nt erpol yner A, except nethyl

10

ratio of '93/7 was used to form

~the pol yner which was subsequently reacted with 4.64 parts

5

gy wei ght prgpyl eni m ne. 1,130,048 | nt er pol ynmer*
: 660 '

Interpolyner B (Ex. 1) 40 Parts by

100 Acrylic Ba . pol ymer C

18 crylic 2 équer Polymer Prodomoﬂ{ }Vel‘gpr nol yner B
(j'EX. 1) 1 52 Interpolymer A (Ex. 1)

100 Interpolymer B (Ex. 1) 20

20 A coating of about 2 mls of each of the sion of Exggple 1
except that the above Inter- above acrylic | acquers 1-5 was sprayed
onto polynmer D was Substituted fEwerpdimer dy @xpdl y- 30 sepérate stee
panel s, each panel having a ner ‘81?°15E‘}Far?p@é Y " A lacquer was ¥hen for-

buffed acrylic paint coating and the acrylic

except the
above prepared pigment di spersi onl&eelymst Br(Ex. 1)
1he | acquer was
resul ts of the high

325

pol ymers were used.
Five steel:

panel s were prinmed and coated

excellent. In each cay

mul at ed accor di ngyot 0 Exanpl e
I acqumtcrpmeakj owed to air dry. Theoinitial
appear ance an@%adhesi on of

“E, t he
5

rjum dity-l ow t enper at uIr@kaCtvesmremsdde&-the pw¢eﬁuraoft11xemwmset ting acrylic |

enanel paint and 10 c}i‘hdeFm At
\ggs buftfed. A2 ml co t df Zrﬁ@ucn \sas
anple 1.

phe | acquer
gxcel I ent.
gxposur e.

gimlar to those obt
Suer of Exanple 1. Arso,
repared by first

45
@repared using the

fiorm | nt er polg

et hyl nethag

A A e e i o rmn 8o ¢ ' s e <0 & o =

10

15

20

25

nt rAe

eéﬁfcﬁ

3#71‘1“‘&&“15’ “{hose the coating :
,i é;’cﬂlc Iacquer of |

above Iacqme«ugmen@ﬂ imigel and air drred
each of the acrylic |acquer coatrngs initial appearance and adhesron of
showdd excellentIBgigpQE'g ility even after
The results of the high Hum di 3ﬁ | ong perrgﬁ% of
crack test as described i n Exanpl eod were
I ned for the acr | ac- EXAMPLE 5
t he Iac %ﬂ ﬁ%dF An acrylic Ié}quer was - 1
excel | ent outc ura |t§ even after a l0ng
flormi ng the foll owi ng |nterpolyners perlod of exposur &oo
| nt er potymer—CGPrepared—T1m Exanpte 4 terpotynmer—b Was
VHAT mE CLAIM IS - procedure of 2
anple 1 to A cgatmsxgée@pﬁ edi ofi thh wnm eﬂﬁm@m Aiexrspt that the sbove Inter-
ic t fo poly _
% each "f’ﬁfaﬁ{ prin m&?ﬁ’aﬁ Nai uﬁﬁés ar o a poly
ﬁﬂ%oau ndmhé ddfyfic d%@?drr%tt% Bampill, @ o
lacqu..r was a]lo“cd to air dry. The initial above prepared pigment drspersron and mter- -
appearance and adhesion of the lacquer was polymers were used.
excellent. In each case, the results of the high Five steel panels were primed and coated 35
humidity-low temperature crack test as des- with a thermosetting acrylic enamel paint and
cribed in Example 1 were similar to those the coating was buffed. A 2 mil coat of the 30
obtained for the acrylic lacquer of Example 1. above lacquer was applied and air dried. The
* Also, each of the acrylic lacquer coatings initial appearance and adhesion of the lacquer
showed excellent outdoor durability even after  was excellent. The results of the high humidity 40
long periods of exposure. crack test as described in Example 1 were
similar to those obtained for the acrylic lac-
. EXAMPLE § quer of Example 1. Also, the lacquer showed
An acrylic lacquer was prepared by first excellent outdoor durability even after a long
forming the following interpolymers: period of exposure. 45
Interpolymer C — Prepared in Example 4
Interpolymer D — Was prepared using the WHAT WE CLAIM IS:—
procedure of Example 1 to 1. A coating composition which contains,
form Interpolymer B, except as the film- formmo component thereof, a poly-
methyl methacrylate/*Chem- mer mixture which consists essennally of
acoil” TA-100 (described in (a) from 40 to 907, by weight, based on 50
Example 1) in a weight ratio the weight of the polymer mixture, of Inter-
of 70/30 was used to form polymer A which consists essentially of (1)
the polymer. from 75 to 90% by weight, based on the
weight of the interpolymer, of units derived
A pigment dispersion was formulated which from methyl methacrylate, (2) up to 20% by 55 35

was the same as Formula Y Pigment Disper-

weight of units derived from at least one
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! 20
; A coating of about 2 mils of each of the sion of Example 1 except that the above Inter-
‘ above acrylic lacquers 1—5 was sprayed onto  polymer D was substituted for the Interpoly- 30
separate steel panels, each panel having a mer B of Example 1. A lacquer was then for-
5 buffed acrylic paint coatmg and the acrylic mulated according to Example 1, except the 25
lacquer was allowed to air dry. The initial above prepared pigment dispersion and inter-
appearance and adhesion of the lacquer was polymers were used.
excellent. In each case, the results of the high Five steel panels were primed and coated 35
humidity-low temperature crack test as des- with a thermosetting acrylic enamel paint and
10 cribed in Example 1 were similar to those the coating was buffed. A 2 mil coat of the 30
obtained for the acrylic lacquer of Example 1.  above lacquer was applied and air dried. The
i * Also, each of the acrylic lacquer coatings initial appearance and adhesion of the lacquer
R showed excellent outdoor durability even after  was excellent. The results of the high humidity 40
: long periods of exposure. crack test as described in Example 1 were
; similar to those obtained for the acrylic lac-
15 EXAMPLE § quer of Example 1. Also, the lacquer showed
: An acrylic lacquer was prepared by first excellent outdoor durability even after a long
§ forming the following interpolymers: period of exposure. 45
’ Interpolymer C ~— Prepared in Example 4
Interpolymer D — Was prepared using the WHAT WE CLAIM IS:—
20 procedure of Example 1 to 1. A coating composition which contains,
: form Interpolymer B, except as the film-forming component thereof, a poly-
? methyl methacrylate/“Chem- mer mixture which consists essentially of
] acoil” TA-100 (described in (a) from 40 to 90%, by weight, based on 50
; Example 1) in a weight ratio the weight of the polymer mixture, of Inter-
; 25 of 70/30 was used to form polymer A which consists essentially of (1)
i the polymer. from 75 to 90% by weight, based on the
: weight of the interpolymer, of units derived
A pigment dispersion was formulated which from methyl methacrylate, (2) up to 20%, by 55 35

was the same as Formula Y Pigment Disper-

weight of units derived from at least one
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in which R? is hydrogen or a methyl group.

4. A coating composition according to
claim 3, in which Interpolymer A comprises
from 78 to 82%, by weight of units derived
from methyl methacrylate, from 12 to 149/
by weight of units derived from ethyl acrylate,
and from 5 to 8%, by weight of units contain-
ing said aminoester groups.

5. A coating composition according to any
of claims 1 1o 4, in which component (2) of
Interpolymer B is derived from an ester of
acrylic or methacrylic acid.

6. A coating composition according to any
of claims 1 to 5, in which component (4) of
Interpolymer B is derived from a compound
having the formula
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where R is the hydrocarbon group of a tall
oil fatty acid and R** is the hydrocarbon group
of a tall oil fatty acid less the —CH,— group
adjacent to the carboxyl group of the acid.

7. A coating composition according to
claim 6, in which Interpolymer B comprises
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