
6                                 1,130,043     reaction mixture was
maintained at about  slowly added with constant agitation, then
80[err]C. and the mixture was held at this tem-  Portion 7 was added and
the reaction mixture  10    perature for about one hour. Portion 4 was  was
held at about 77[err]C. until the acid number    slowly added with constant
stirring and Por-  of the mixture reached about 1 or below. The 5  tion 5
was then added while the temperature  resulting reaction mixture which had
about     of the reaction mixture was held at about  a 40%  solids content
was cooled to room     70[err]C. until a Gardner Holt viscosity of
temperature and filtered to remove coagulum   15     Z[err]-Z[err] was
reached. Next, Portion 6 was  formed during the reaction.
Preparation of Interpolymer B
MMA/EA/AN/"Chemacoil" TA-100
Parts by
Weight           Portion 1           Methyl amyl acetate
102.30           Xylol
152.00           Portion 2           Methyl methacrylate monomer
224.80           "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.           102.20            Acetic
acid ester of ethylene glycol monoethyl ether             74.10
Dicumyl peroxide                                         4.10
Acrylonitrile                                            20.50 



Ethyl acrylate monomer                                  61.30
Di-tertiary-butyl peroxide                               6.20
Portion 3          Toluene
74.10                                                  Total
821.60        The multi-component portions were pre-  held at its reflux
temperature until a conver-    mixed before they were added. Portion 1 was
sion of about 53.5%  polymer solids was 20  charged into a conventional
polymerization  reached and a constant viscosity was obtained    vessel
equipped with stirrer, thermometer and  between Z[err]-Z[err] Gardner Holt
viscosity. The  35    means to introduce the reagents, and means  mixture
was then cooled to room temperature    of heating and cooling the reaction
mixture  and Portion 3 was added. The resulting mix-    and was heated with
agitation to its reflux  ture which has a solids content of about 40% 25
temperature  which  was about 132[err]C. to  was filtered to remove
coagulum  that has    135[err]C. Portion 2 was premixed only a short
formed during the reaction.                40    time before it was added
since it was not    An acrylic lacquer was then formulated by    stable and
was added at an even and continu-  forming a pigment dispersion, mixing
this dis-    ous rate over a 5-hour period with constant  persion with the
blend of Polymers A and 30  agitation while maintaining a reflux tempera-
B and diluting this mixture to a spray viscosity    ture of about 132 to
133[err]C. The mixture was  with solvents.                            45
1,130,043                                       7      10
Formula Y Pigment Dispersion
Parts by
Weight  



15                   Interpolymer B solution (50% 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 (50% solids)
146.8                         Acetone
72.0                         Hexane
113.0
Total                1000.0                      A coat of the acrylic
lacquer about 2 mils  hours, (2) - 10[err]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-                  nitrocellulose 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[err]
angle facing south. 



coated with an alkyd-melamine enamel; the  The panels were examined after 6
months  40     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     The initial appearance of each of these sets    Both the high
humidity-cold crack test and     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
setting enamel substrates even under severe                  each cycle,
the panels were subjected to (1)  testing conditions.              30  100%
relative humidity and 100[err]F. for 24                      8
1,130,043                               EXAMPLE 2                 having
the same pigment and pigment volume   5                 A nitrocellulose
lacquer coating was com-  concentration as the acrylic lacquer of Ex-
pared to the acrylic lacquer of Example 1 for  ample 1 was formulated by
mixing the follow-                 outdoor durability. A  nitrocellulose
lacquer  ing ingredients:
Percent
Solids                      Nitrocellulose (1/8 to 3/8 sec. Saybolt
viscosity solution of a                       ketone solvent)
52                      Coconut oil modified glycerol phthalate resin (50%
solids solution                       in which the solvent is a mixture of
xylene and toluene)           22                      Di-butyl phthalate
15                      Air blown castor oil
11                                                                  Total
100  



10   The resulting composition had a solids con-  buffed. About a 2 mil
coat of the acrylic lac-               tent of about 45%. A pigment
dispersion was  quer of Example 1 was sprayed on 5 panels
then formed according to Formula Y Pigment  of each set and air dried. A 2
mil coat of               Dispersion of Example 1 with the exception  the
above prepared nitrocellulose lacquer was  30               that the above
nitrocellulose solution was sub-  sprayed on the remaining 5 panels of each
set           15  stituted for the Interpolymer B solution. This  and air
dried. Both the nitrocellulose lacquer               pigment dispersion was
then mixed with the  coated panels and the acrylic lacquer coated
above nitrocellulose composition according to  panels had a good appearance
and both lac-               the procedure of Example 1 to form a pig-
quers had excellent adhesion to the acrylic  35               mented
nitrocellulose lacquer.          paint substrate.           20   Four sets
(10 panels per set) of suitable    All of the panels were then exposed out
primed steel panels were prepared and each  of doors in Florida at a
45[err] angle facing south.               set was coated with a different
commercially  After 2 months, each panel was checked for
available thermosetting acrylic paint. The fol-  appearance and adhesion of
the topcoat to  40           lowing thermosetting acrylic paints were used:
the acrylic paint. The results of the test (aver-           25  Du Pont,
Cook, Jones-Dabney and Dizler.  age of 5 panels) are as follows:
Each of the acrylic paint surfaces was first
Adhesion/Appearance                        Acrylic
Thermosetting             Example 1          Nitrocellulose
Paint                   Acrylic Lacquer         Lacquer
Du Pont                  10/Excellent         5/Chalked
Cook                     10/Excellent          0/*
Jones-Dabney             10/Excellent          5/Chalked
Dizler                   10/Excellent          7/Chalked
Adhesion rating - 10 = Excellent 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: 



1,130,043                                   9
Parts by
Weight                               Polymethyl methacrylate in solution in
70:30                                toluene/acetone (40% solids)
101                               Cellulose acetate butyrate in solution in
70:30 toluene/acetone (25% solids)                  120
Butyl cyclohexyl phthalate                           11
Coconut oil modified glycerol phthalate (70% solids)   18
Total          250                      The resulting polymer solution had
a solids    After 72 hours, each of the panels was                  content
of about 45%.                     checked for adhesion of the topcoat. The
ad-                    A pigment dispersion was formulated which  hesion
test involved cutting diamond shapes  25               5  was the same as
Formula Y Pigment Disper-  on the paint in which the cut penetrated the
sion of Example  1 except an equivalent  paint film to the metal, then a
piece of tape amount of the aforementioned poly-methyl  was placed over the
cut area and smoothed                  methacrylate solution was
substituted for the  down. The tape was then removed. If none
Interpolymer B solution of Example 1. An  of the topcoat was removed, the
adhesion of  30              10  acrylic lacquer was then formulated
according  the lacquer was considered excellent. Each of
to Example 1 except the above prepared pig-  the panels coated with the
acrylic lacquer    ment dispersion and polymer solution were  composition
of Example 1 had excellent ad-                  used.
hesion to the acrylic paint while the conven-              15   Ten steel
panels were primed and coated  tional acrylic lacquer readily peeled off
the  35 with a thermosetting acrylic enamel paint and  acrylic enamel. 



the coating was buffed. A 2 mil thick coat of the acrylic lacquer
composition of Example 1            EXAMPLE 4                  was applied
to 5 of the panels and allowed  The following acrylic lacquers were pre-
to air dry. Similarly, a 2 mil thick coating  pared according to Example 1
using the For-              20 of the above conventional acrylic lacquer
was  mula Y Pigment Dispersion with the excep-  40                  applied
to the remaining 5 panels and air  tion that the polymer proportions as
indicated                  dried.                                    were
used to form the lacquer:                    50        55
10                                 1,130,043
Parts by 



Acrylic Lacquer          Polymer Proportions                         Weight
1               Interpolymer A (Ex. 1)                  80
Interpolymer B (Ex. 1)                 20
100                            2               Interpolymer A (Ex. 1)
70                                             Interpolymer B (Ex. 1)
30
100                            3               Interpolymer C
80                                             Interpolymer B (Ex. 1)
20  100                              Interpolymer C was prepared using the
procedure of Example                              1 to form  Interpolymer
A, except methyl methacrylate/ methacrylic acid in a weight ratio of 93/7
was used to form                              the polymer which was
subsequently reacted with 4.64 parts by weight propylenimine.
4               Interpolymer C                          60
Interpolymer B (Ex. 1)                 40 ____ 100
5               Interpolymer C                          48 Interpolymer B
(Ex. 1)                 52
100
2                   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 coating and the
acrylic  mulated according to Example 1, except the                 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                 obtained for the acrylic lacquer of
Example 1.  above lacquer was applied and air dried. The       30 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-             15
EXAMPLE 5                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) 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
was the same as Formula Y Pigment Disper-    weight of units derived from
at least one              10                                      1,130,043
Parts by            Acrylic Lacquer          Polymer Proportions
Weight                   1                  Interpolymer A (Ex. 1)
80                     5                                      Interpolymer
B (Ex. 1)                       20
100                   2                  Interpolymer A (Ex. 1)
70                                     Interpolymer B (Ex. 1)
30
100                  3                  Interpolymer C
80                                     Interpolymer B (Ex. 1)
20 



100                     Interpolymer C was prepared using the procedure of
Example                    1 to form  Interpolymer A, except methyl
methacrylate/                              10
methacrylic acid in a weight ratio of 93/7 was used to form
the polymer which was subsequently reacted with 4.64 parts
by weight propylenimine.                   4                  Interpolymer
C                                60
Interpolymer B (Ex. 1)                       40
100                   5                  Interpolymer C
48                    15                                     Interpolymer B
(Ex. 1)                       52
100
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 coating 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     obtained for the acrylic lacquer of
Example 1.  above lacquer was applied and air dried. The   30     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- 15                 EXAMPLE 5
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)                    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
1,130,043                            11                      ester of an an
[err]-ethylenically unsaturated  derived from  a saturated or unsaturated
carboxylic acid and a saturated aliphatic    fatty acid, R[err] is
hydrogen, an alkyl group                     monohydric alcohol containing
from  2 to    containing from 1 to 4 carbon atoms or a
12 carbon atoms, and (3) from 3 to 25%     group of the formula
5   by weight of units containing monovalent                    amino-ester
radicals attached to the carbon         -CH[err]-O-CO-R[err],
40                    atoms of the interpolymer backbone, the
amino-ester radicals having the formula    R[err] is hydrogen or an alkyl
group containing
from 1 to 4 carbon atoms, and R[err] is the
[err]                       residue of a saturated or unsaturated fatty
acid containing from 4 to 22 carbon atoms                          minus
the carboxyl group and the [err]-carbon  45
atom.                                  2. A  coating composition according
to                                                       claim 1, in which
the polymer mixture com-                                 (FORMULA 1A)
and/or  prises from 50 to 60%  by weight of Inter-
polymer A and from 50 to 40% by weight of  50
Interpolymer B.                                     3. A  coating
composition according to               claim 1 or 2, in which the
aminoester radicals               attached to Interpolymer A have the
formula
[err]                                       (FORMULA 1B) 



55                    wherein R[err] is hydrogen, a benzyl radical, or
an alkyl radical containing from I to 5 car-                    bon atoms,
R[err] and R[err], which may be the                    same or different,
are hydrogen, benzyl or  in which R[err] is hydrogen or a methyl group.
15   aryl radicals or alkyl radicals containing    4. A  coating
composition  according  to                    from 1 to 5 carbon atoms, and
R[err] is hydro-  claim 3, in which Interpolymer A comprises
gen or an alkyl radical containing from  1  from 78 to 82%  by weight of
units derived                    to 5 carbon atoms, and (b) from 60 to 10%
from methyl methacrylate, from  12 to 14%   60           by weight, based
on the weight of the poly-  by weight of units derived from ethyl acrylate,
20   mer mixture, of Interpolymer B which con-  and from 5 to 8% by weight
of units contain-                    sists essentially of (1) from 30 to
70%  by  ing said aminoester groups. weight, based on the weight of the
inter-    5. A coating composition according to any polymer, of units
derived from  methyl  of claims 1 to 4, in which component (2) of  65
methacrylate, (2) up to 35%  by weight of  Interpolymer B is derived from
an ester of 25   units derived from at least one ester of an  acrylic or
methacrylic acid. [err],[err]-ethylenically  unsaturated  carboxylic    6.
A coating composition according to any                   acid and a
saturated aliphatic monohydric  of claims 1 to 5, in which component (4) of
alcohol containing from  2 to 12 carbon  Interpolymer B is derived from a
compound  70 atoms, (3) up to 10%  by weight of units  having the formula
30   derived from acrylonitrile, and (4) from 15 to 35%  by weight of units
derived from a compound of the formula   [err]
[err]       where R[err] is the hydrocarbon group of a tall oil fatty acid
and R[err] is the hydrocarbon group (FORMULA 2)  of a tall oil fatty acid
less the -CH[err]- group  75
adjacent to the carboxyl group of the acid. wherein R[err]-CO- is a fatty
acid acyl radi-    7. A  coating composition according to 35   cal
containing from 4 to 22 carbon atoms  claim 6, in which Interpolymer B
comprises     



12                                    1,130,043      from 53 to 57%, by
weight of units derived     11. A modification of the coating composi-
from methyl methacrylate, from  13 to 17%   tion according to any of claims
1 to 10, in  30     by weight of units derived from ethyl acryl-  which
part or all of component (2) in Inter-     ate, from 3 to 7%  by weight of
units derived  polymer A and/or Interpolymer B is replaced 5  from
acrylonitrile, and from 23 to 27%  by  by up to 15%, based on the weight of
the     weight of units derived from the compound  interpolymer, of units
derived from styrene.     specified in claim 6.                       12. A
coating composition according to  35       8. A coating composition
according to any  claim  1, substantially as herein described in     of
claims 1 to 7, which comprises a pigment  any of the Examples. 10  which is
inert to the film-forming polymers    13. A metal article coated on at
least one     in a pigment volume concentration of from 1  side with a
dried coalesced layer of the com-     to 50%.
position according to any of Claims 1 to 12.  40       9. A coating
composition according to any    14. A metal article coated with a paint
of claims 1 to 8, which contains pigment in  layer and having adhered to
said paint layer 15  a pigment volume concentration of from 1 to  a dried
coalesced layer of the composition ac-     20%, from  10 to 50%  by weight,
based on  cording to any of claims 1 to 12.     the weight of the
composition, of the film-    15. A metal article coated with an acrylic  45
forming polymer mixture, and from  90 to  enamel paint layer and having
adhered to said     50%  by weight, based on the weight of the  paint layer
a dried coalesced layer of the com- 20  composition, of an organic solvent.
position according to any of claims 1 to 12.       10. A coating
composition according to    16. A metal article according to any of
claim 9, in which the solvent comprises 38%   claims 13 to 15, in which the
metal is steel.  50     by weight of a mixture of hexane and acetone,
52% by weight of a mixture of isopropyl alco-     A. A. THORNTON & CO., 25
hol, xylene, toluene and butyl alcohol and         Chartered Patent Agents,
10%  by weight of a mixture of methylamyl          Northumberland House,
acetate and the acetic acid ester of ethylene       303/306 High Holborn,
glycol monoethyl ether.                                London, W.C.1.
Printed for Her Majesty's Stationery Office by the Courier Press,
Leamington Spa, 1968.          Published by the Patent Office, 25
Southampton Buildings, London, W.C.2, from which
copies may be obtained.    


