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TEMPORARY REMOVABLE SOLVENT
BASED PROTECTIVE COATING

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to copending U.S.
Provisional Application No. 60/914,123, entitled “A Water
Based Back Coat For Temporary Graphics Fabrication,” filed
Apr. 26,2007, and U.S. Provisional Application No. 60/914,
133, entitled “A Solvent Based Top Coating For Temporary
Graphics Fabrication,” filed Apr. 26, 2007, both of which are
herein incorporated by reference in their entirety.

TECHNICAL FIELD

[0002] The present invention is generally related to a tem-
porary removable solvent based protective coating and to
removers for removing such coatings.

[0003] This invention also provides a remover composition
that is biodegradable, and a method for easily removing the
temporary coating using the remover, without damage to the
underlying substrate. After removal and clean up, a new tem-
porary coating can be repeatedly re-applied to the same sur-
face.

BACKGROUND OF THE INVENTION

[0004] Painted and unpainted surfaces on automobiles,
trucks, buses, vans, off-road equipment, construction equip-
ment and other moving vehicles such as marine, military and
aeronautical crafts are subject to damage from acid rain,
flying road debris, insects, bird droppings, tree rosin, tar,
asphalt, UV light, dirt, pollution and many other environmen-
tal and mechanical influences.

[0005] A number of polymer systems exist that can be used
to formulate a temporary coating, such as nitrocellulose,
acrylics, vinyl chloride, alkyds, polyesters, polyvinyl
butyrals, polyvinyl formals, polyvinyl acetates, shellac, eth-
ylene vinyl chlorides, urethanes and ethylene acrylic acids.
Many of the polymer systems mentioned require very strong
solvents to remove the coatings once dried. Consequently,
these strong solvents damage the painted surface to which the
coatings are applied.

[0006] For automobiles, a protective fabric is often used
and applied to the front of the vehicle to provide protection
against insects and flying debris from the road during normal
use. The protective fabric drastically changes the appearance
of the automobile.

[0007] Specialized silicone polishes and protectants are
sold to protect the painted surfaces on automobiles from the
damaging effects of acid rain and other environmental influ-
ences. Paint protectants based on silicones generally last only
for a small number of car washes before they are washed
away. Silicone protectants do not protect painted finishes
against damage from flying road debris, insects, bird drop-
pings, tree rosin, tar, asphalt and many other environmental
and mechanical influences.

[0008] Peelable coatings have been evaluated in the market
place but are not popular as they cannot be easily removed
from painted surfaces after having been left on surfaces
exposed to the environment for some time. Peelable coatings
are also expensive to install.

[0009] Some wax based coatings have been used to protect
painted and unpainted surfaces on automobiles during stor-
age and shipment. The wax based coatings are very limited in
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their applications as they tend to accumulate dust and dirt, and
are aesthetically not appealing. They require removal with
solvents such as aliphatic hydrocarbons which raises con-
cerns with respect to environmental compliance and safety
with respect to flammability issues.

[0010] The first generation of original equipment manufac-
turer (OEM) automotive finishes in 1924 were based on nitro-
cellulose lacquer. Alkyd enamels were the next improvement,
followed by the introduction of acrylic lacquers in 1956. In
the 1960’s acrylic enamels were introduced, followed by
several variants and refinements. Metallic colors were intro-
duced in 1980, using the concept of a basecoat with a clear top
coat. Soon after, mica based pearlescent colors were intro-
duced, followed by the tri-coat concept, which used a pearl-
escent layer sandwiched between a solid basecoat and a clear
top coat.

[0011] Present day OEM automotive finishes are high tem-
perature thermoset coatings usually baked at 150 to 160
degrees Centigrade. The common generic categories of these

paints are thermosetting acrylic; reflow thermoplastic acrylic
and high bake alkyd melamine.

[0012] Present day automotive re-finishes are based on
either lacquer type paints or crosslinking type paints. The
lacquer types are nitrocellulose or acrylic based, and have
mostly been phased out in the developed markets due to
technical and environmental reasons but are still often used in
the developing nations. The crosslinking type paints are based
on a variety of chemistries such as: alkyds; alkyds with
melamine; alkyds with isocyanate; acrylic enamels and most
commonly acrylic urethane. There are many other refine-
ments and modifications to these generic categories.

[0013] A need exists in the market for a specialized clear or
pigmented temporary coating that when applied to painted or
unpainted surfaces will protect the surface from harmful
effects of environmental exposure and light mechanical
abuse. The coating should be durable, yet easily removable
without damaging the underlying substrate. The temporary
coating should not affect the appearance of the painted finish
except for adding some gloss, and should be able to be buffed
and compounded to blend into the existing finish. The tem-
porary protective coating could also be pigmented or colored
to match the existing color and gloss of the painted finish
using conventional colorants used by body shops. In certain
cases automotive coatings contain special metallic or pearl-
ized pigments that are used to obtain special effects. The
specialized coatings should be able to be formulated to allow
the metallic and pearlized pigments to orientate in the coating
to obtain the required appearance effects. Temporary coatings
onthe market today are not easily removable without harming
the underlying substrate, and do not have the necessary dura-
bility and adhesion properties to remain intact for even a short
time.

[0014] A need also exists in the market for a method to
remove the temporary protective finish, once the benefits of it
are completed. Many removers exist in the market place such
as paint strippers that can easily remove a temporary coating.
However, such commercial paint strippers will damage the
painted finishes to which the temporary coating is applied.
The need is for the temporary coating to be easily removable
with a special non-polluting biodegradable remover, without
causing any harm to the underlying substrate. The wax based
coatings require removal with solvents such as aliphatic
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hydrocarbons which raise concerns with respect to environ-
mental compliance and fire hazard.

SUMMARY OF THE INVENTION

[0015] This invention provides a removable coating com-
position which is used for temporarily coating various types
of automobile bodies, machinery and equipment, and when
desired, the coating can be easily removed without harming
the underlying substrate.

[0016] The coating of this invention after application offers
good protection against wear and scratching, and has good
resistance against environmental factors and common deter-
gents encountered during normal use. When desired, the tem-
porary coating can be removed in a short time by treating the
coating with a specially formulated remover composition.

[0017] This invention is for a clear or pigmented coating
that is durable, yet temporary and easily removable. It is
designed to be used for coating surfaces such as a painted
automobile or other moving vehicle body, a marine or aero-
nautical craft body and other equipment or machinery. The
coating protects the painted or unpainted surfaces from mar-
ring, scratching and other light physical damage, ultraviolet
(UV) light and other damage due to environmental factors
such as acid rain, oxidation, bird droppings and bugs. The
temporary coating, once applied to a painted finish, has excel-
lent clarity, durability, UV resistance, resistance to water and
common detergents and oxidation resistance. The temporary
coating can be used as a protective temporary removable
coating for the front of motor vehicles to act as a protectant
against flying debris and road chips during normal use. The
temporary coating can be pigmented or colored to match the
existing color and gloss of the painted finish using the con-
ventional colorants used by body shops.

[0018] The temporary coating can also be used to protect
painted and unpainted surfaces of automobiles or other
machinery and equipment in transit during shipment. The
temporary coating may contain special metallized pigments
that are used to obtain special effects. Coatings can be for-
mulated to allow the metallized pigments to orientate in the
coating to obtain the required appearance. The pigmented
coating can also be used to make temporary removable signs
that can be applied directly onto surfaces by standard methods
such as screen printing, spray or roller.

[0019] A specialized temporary clear coating was devel-
oped that when applied to painted surfaces will protect the
surface from harmful environmental exposure and light
mechanical abuse. The temporary clear coating does not
affect the appearance of the painted finish except for adding
some gloss. The temporary protective coating can be buffed
and compounded to blend into the existing finish. The tem-
porary protective coating can also be pigmented or colored to
match the existing color and gloss of the painted finish using
conventional colorants used by body shops.

[0020] This invention also provided a special remover com-
position that is able to remove the coating, even after extended
use, without causing any harm to the underlying substrate.
The remover composition is based on VOC exempt solvents,
is biodegradable and does not contain any flammable com-
ponents nor does it contain any hazardous air pollutants
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(HAPS). After removal and clean up, a new temporary coat-
ing can be repeatedly re-applied to the same surface.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0021] A polymeric coating is provided that can be used as
a temporary removable coating on automobile or other
vehicle bodies, as well as on a wide variety of other surfaces.
In addition, a remover is provided that easily removes the
temporary coating from the various surfaces without damage
to the underlying substrate.

[0022] The polymeric coating is made from a combination
of polymers, namely, a cellulose acetate butyrate ester and
acrylic polymer. Cellulose acetate butyrate ester (CAB) is
preferably one that is soluble in low molecular weight alco-
hols, such as methyl alcohol, ethyl alcohol, isopropyl and
N-propyl alcohol and some other common organic solvents.
Preferably the CAB has a high hydroxyl content, such as 3 to
6% by weight which aids in its alcohol solubility. The pre-
ferred CAB is CAB 553-0.4 produced by Eastman Chemical
Company. CAB-553-0.4 has a high hydroxyl content of
approximately 4.8% by weight. It is important that the CAB
have a high hydroxyl content so that it is soluble in the lower
molecular weight alcohols. CAB 531.1 can also be used but it
is not as good as the CAB 553-0.4 because of its lower
solubility in alcohol. It has approximately 1.7% by weight of
hydroxyl content.

[0023] In order to improve the toughness, durability, adhe-
sion and other specific properties various acrylic polymers
were tested for modifying the coating properties. Acrylics
with molecular weights between 20,000 and 200,000 MW
and internally modified by grafting with a mixture of meth-
acrylates, styrene, acrylates, acrylic acid, itaconic acid and
methacrylic acid can be used. In addition certain functional
monomers such as trimethylol propane triacrylate and tertiary
butyl amino ethyl acrylate and ethyl methacrylate are gener-
ally used to improve adhesion and compatibility. Different
manufacturers produce various acrylic copolymers that are
generically very similar, but have differences in specific prop-
erties due to their different internal molecular modifications
and grafting. Such details are usually not revealed in the sales
and technical literature. Detailed experimental testing was
done for this invention, to identify and select the desirable
polymers on the basis of specific results achieved.

[0024] The CAB was mixed with one or more acrylic poly-
mers of the above description. One of the preferred acrylic
polymers is a methyl methacrylate and n-butyl methacrylate
copolymer. NeoCryl B-734 is a preferred acrylic polymer.
This acrylic polymer is manufactured by DSM NeoResins,
Inc. This acrylic polymer is soluble in some of the lower
molecular weight alcohols. This particular polymer has an
advantage in that it is resistant to gasoline, oil and grease
which may be important in some applications. NeoCryl
B-734 has an average molecular weight (MW) of 105,000, a
glass transition temperature (Tg) of 45 degrees C. and an acid
value of zero. Using this product in blends with cellulose
acetate butyrate improved the overall properties including the
adhesion to thermoset topcoats.

[0025] The other acrylate can also be a copolymer of
methyl methacrylate and n-butyl methacrylate. An example
of'such a copolymer is NeoCryl B-723 which has a molecular
weight of about 200,000, a Tg of 48 degrees C. and an acid
value of 5.5. The NeoCryl B-734 is preferred because of its
higher solubility and other characteristics such as solution
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viscosity, film forming and compatibility with the other ingre-
dients of the formulation. The NeoCryl B-734 has an excel-
lent compatibility with CAB and also has superior inter-coat
adhesion and cohesion properties when applied to other pre-
coated surfaces.

[0026] Another acrylic polymer that was used is a copoly-
mer of n-butyl methacrylate and methyl methacrylate sold
under the name BR-106 by Dianal America, Inc. It has a
molecular weight of approximately 60,000, a Tg of 58
degrees C. and an acid value of 3.0. This was selected to
improve adhesion to metals and also enable improved pig-
ment dispersion and compatibility with metallic pigments
due to its acid value. A mixture of BR-106 and B-734 is
preferred, as it provides the right balance of chemical resis-
tance, compatibility, removability, film quality, flexibility,
adhesion and hardness.

[0027] It is important that the molecular weight of the
acrylic copolymer not be too high as it must be soluble in the
alcohol solvents used for the coating of this invention. The
n-butyl methacrylate has a lower molecular weight than the
methyl methacrylate so that the average molecular weight of
the copolmer of the two must be within a range that is soluble
in the alcohol solvents. Another factor is the Tg of the copoly-
mer which should preferably be in the 48 to 80 degrees C.
range to have the right degree of hardness for a temporary
removable coating. The acid value of the copolymer is impor-
tant as it adds to the intercoat adhesion to paints, especially
metallic paints. The acid value should preferably be in the
range of from 0 to 5.

[0028] It is preferred to add sucrose acetate isobutyrate to
the mixture of polymers. The preferred sucrose acetate isobu-
tyrate is SAIB 100 manufactured by Eastman Chemical, Inc.
It serves as a moditying extender for the polymer films. The
SAIB 100 has amolecular weight of from 832 to 856. Itis also
soluble in the lower molecular weight alcohols. The SAIB
100 has a plasticizing effect and improves compatibility, lev-
eling and clarity of the film.

[0029] The polymeric top coat of this invention was pre-
pared by mixing the polymers together and dissolving them in
a mixture of glycol ethers and alcohol based solvents. Pref-
erably from 40 to 80% by dry weight of a cellulose acetate
butyrate ester (CAB) is mixed with 15 to 60% of an acrylic
polymer and 2 to 10% ofa plasticizer. Preferably 50 to 70% of
CAB is used and 20 to 50% of an acrylic polymer and 2 to
10% of sucrose acetate isobutyrate as a plasticizer or extender
is used.

[0030] The best results were obtained by using approxi-
mately 68% by dry film weight of cellulose acetate butyrate
ester (CAB 553-0.4) and a mixture of two acrylic polymers.
One of these is B-734 which is a zero acid value, 105,000
MW, and is a methyl methacrylate and n-butyl methacrylate
copolymer and the other is BR-106 which is also a copolymer
of methyl methacrylate and n-butyl methacrylate, but has an
acid value of 3.0 and a MW of 60,000. B-734 can be used in
anamount of approximately 15% by dry film weight while the
BR-106 is used in an amount of 10% by dry film weight. The
sucrose acetate isobutyrate (SAIB 100) is used in an amount
of approximately 5% by dry film weight.

[0031] This dry mixture of polymers described above is
dissolved in a mixture of polar solvents. A combination of
ethyl alcohol, isopropyl alcohol, diacetone alcohol, propy-
lene glycol monomethyl ether acetate, tetrahydrofurfuryl
alcohol and ethyl 3 ethoxypropionate is used. It has been
found that approximately 20 to 30% of the solvent and poly-
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mers can be ethyl alcohol with approximately 10 to 12%
isopropyl alcohol and 10 to 20% of diacetone alcohol and 10
t0 20% of propylene glycol monomethyl ether acetate and 2 to
5% of tetrahydrofurfuryl alcohol and 2 to 5% of ethyl 3
ethoxypropionate, based upon the weight of the batch. The
preferred solvent mixture is approximately 26% ethyl alco-
hol, 11% isopropyl alcohol, 15% diacetone alcohol and 15%
propylene glycol monomethyl ether acetate and 4% tetrahy-
drofurfuryl alcohol and 4% of ethyl 3 ethoxypropionate,
based upon the weight of the batch as shown in Table I1I infra.
[0032] A flow improver was added to the formulation in
small amounts to help flow and leveling and to reduce or
eliminate film defects such as craters, crawling and fisheyes.
These help provide auniform film during applications such as
spraying. The flow improver was BYK 307, which is a poly-
ether modified polydimethylsiloxane supplied by BYK-Che-
mie GmbH. It may be added from 0.1% to 1% by total weight
of formulation and preferably at 0.5%. Flow agents such as
fluorocarbons, low molecular weight acrylics and surfactants
can also be used.

[0033] The two types of light stabilizers used in this inven-
tion are: Ultraviolet Light Absorbers (UVA) and Hindered-
Amine Light Stabilizers (HALS). UVA filter harmful UV
light and prevent mainly discoloration and delamination of
coatings. HALS trap free radicals once they are formed and
are mainly effective to retain surface properties such as gloss
and prevent cracking and chalking of paints. HALS and UVA
show a synergistic effect when used in combination, and give
coatings superior protection against gloss reduction, crack-
ing, blistering, delamination and color change.

[0034] TINUVIN 292 is a HALS type manufactured by
Ciba Specialty chemicals, Inc. and is an almost pure mixture
of the two active ingredients Bis(1,2,2,6,6-pentamethyl-4-
piperidyl) sebacate, and Methyl (1,2,2,6,6-pentamethyl-4-pi-
peridyl) sebacate. It may be added at 0.1% to 1% and prefer-
ably at 0.3% by weight of the dry film. TINUVIN 1130 is a
UVA manufactured by Ciba Specialty Chemicals, Inc., based
on benzotriazole. It may be added at 0.1% to 2% and prefer-
ably at 0.3% of the weight of the dry film. In this invention,
HALS and UVA were used together as they show a synergis-
tic effect when used in combination.

[0035] Polymeric films made from the solutions demon-
strated the flexibility, toughness and clarity required and the
intercoat adhesion properties between the coated substrates
and the polymeric temporary coating film was excellent. The
finished formula was tested on top of painted automobile
finishes with excellent adhesion and durability. The finished
formula exhibited excellent compatibility with the popular
colorants used in automotive body shops. The reducer M3
shown in Table-1, infra, was added to thin the material to allow
the product to be sprayed.

General Testing:

[0036] The product was tested by spraying on to many
different types of vehicle surfaces such as automobiles,
marine and aeronautical craft and military vehicles. After
drying, the temporary coating exhibited excellent weather-
ing, water and detergent resistance and UV resistance. Tradi-
tional washing and polishing methods did not remove the
temporary coating and did not harm the coating. The tempo-
rary coating also showed good resistance to abrasion,
scratches and other minor physical abuse encountered in nor-
mal daily activity of the vehicles. The coating can be pig-
mented with traditional body shop colorants and sprayed on
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to the above mentioned vehicles, to match the desired appear-
ance. It can be buffed and blended so as to not change the
appearance of the vehicle.

Field Testing Done:

[0037] Commercially available DuPont-Spies Hecker (SH)
1K system 293/295 series was used in the tests. Their Red and
Metallic and Pearl and Reducers #3363 (medium) and #3365
(slow) were checked out and found to be fully compatible
with our formulation #M16A.

[0038] The Spies Hecker one pack Acrylic clear coat #3020
was used as a reference for viscosity, clarity and other film
properties. A Din 4 cup was used for viscosity (visc) mea-
surement.

[0039] According to their guidelines, ideal spraying viscos-
ity was considered to be 18 to 20 sec for their system.

[0040] Spray gun: SATA 1.3 RP3000 (make and model)
[0041] Air pressure: 33-35 psi.

[0042] Air flow: as usual; 83 degrees F., in down draft
booth.

[0043] Flash off (drying time) between coats was approxi-

mately 3 to 5 minutes.
[0044] Dilution: 2 parts #M16A+1 part (SH) Reducer
#3365—visc.=57 sec.

[0045] 1 parts #MI6A+1 part (SH)

#3365—visc.=25 sec.

[0046] Red Coat of #M116A: (3 coats were done)
[0047] Dilutions
(a) 12 0z. #M16 A+4 0z. Red+8 0z. Reducer #3365—visc.=30
sec.
(b) 12 oz. #M16A+4 oz. Red+12 oz. Reducer #3365—visc.
=25 sec.
(¢) 12 oz. #M16A+4 oz. Red+16 oz. Reducer #3365—visc.
=22 sec.

Reducer

[0048] (c) was sprayed as the red for testing.

[0049] Clear Coat of #M16A: (2 coats were done)

[0050] This was done using the same conditions as noted
above.

[0051] The test coats were sprayed onto a yellow OEM-
painted Chevrolet S-10 hood.

Observations:

[0052] Sprayed coat showed good coverage as well as good

metallic control.

[0053] Coats put on were heavier than usual; slight texture
noticed, but not of concern.

[0054] Overall ‘feel’ and impression as compared to a regu-
lar car paint—very good.

[0055] After fully drying, the clear coat seemed to have an
acceptable level of gloss.

Removing The Temporary Coating From The Substrate

[0056] After being in service for some time, the temporary
coating was easily removed by brushing onto it the specially
formulated remover, and let stand for 5 to 10 minutes. The
remover easily dissolved the temporary coating from the
automobile without damage to the original paint finish. A
number of different remover formulas were tried. The
remover of this invention does not affect OEM car finishes
and polyurethane acrylic type cross-linked refinish car top
coats. In the industry, the cross-linked type refinishes are also
referred to as two pack systems. The removers must have a
polar nature and have solubility close to the nature of alco-

Oct. 30, 2008

hols. Non-polar solvents such as xylene and toluene could not
be thickened and also attacked the painted surface of the
automobile. Low molecular weight ketones and esters also
had a noticeable adverse effect on the original automobile
finish. The remover formulation #R-4 shown in Table VIII,
infra, had the best balance of polarity, solubility, evaporation
rate and thickening ability.

[0057] Thetemporary coating was easily removed from the
substrate by using the remover developed by this invention.
Many removers for polymeric coatings and films are readily
available on the market today, and are commonly referred to
as “paint strippers”. Commercial paint strippers easily
removed many of the polymeric temporary coatings tested,
but with considerable damage to the painted surface on which
the coating was applied to. In addition, fast evaporating
ketones, esters and alcohols posed less damage to the painted
surfaces based upon their low flash points but were not effec-
tive removers due to short contact times. The remover com-
position of this invention will dissolve and remove the poly-
mers and any additives that are included in the temporary
coating, without harming the underlying substrate.

[0058] In this invention, a remover was developed using a
biodegradable alcohol such as tetrahydrofurfuryl alcohol and
a biodegradable ester solvent such as dibasic ester. The tet-
rahydrofurfuryl alcohol is not an aggressive solvent and con-
sequently does not harm most substrates. This is also true of
the dibasic ester. A small amount of three other solvents can
also be included. They are diacetone alcohol, ethyl 3 ethox-
ypropionate and 2,2.4 trimethyl-1,3-pentanediol monoisobu-
tyrate (Table VIII, infra,). A combination of solvents is nec-
essary in order to have a reasonably fast speed of removal of
the coating, without causing harm to the substrate, as the
different polymers in the coating have different solubilities in
the various solvents. A small amount of white mineral oil
(paraffin) can be included to help the dispersion of the dis-
solved polymers and to prevent the re-agglomeration and film
forming tendency due to evaporation of the solvents, espe-
cially in warm weather conditions. The remover composition
is biodegradable and based on VOC exempt solvents. It does
not contain any flammable components nor does it contain
any hazardous air pollutants (HAPS). After removal and clean
up, a new temporary coating can be repeatedly re-applied on
to the same surface.

[0059] The remover has a formulation of:
[0060] from 50 to 80% of tetrahydrofurfuryl alcohol;
[0061] from 5 to 20% of dibasic ester;
[0062] from 1 to 12% of diacetone alcohol;
[0063] from 1 to 12% of the ethyl 3 ethoxypropionate;
[0064] from 1 to 12% of the 2,2,4 trimethyl-1,3 pen-
tanoldiol monoisobutyrate from 1 to 10% of white min-
eral oil.
[0065] A surfactant such as ethoxylate of nonylphenol may

be incorporated in the formulation and used to help clean the
surface of the substrate when rinsed with water. A satisfactory
surfactant is Surfonic® N-95. A surfactant may be added in an
amount of from 0.25 to 1% by weight of the remover. Hydrox-
ypropyl methylcellulose may be used as a thickener for the
solvents. Methocel® 311 has been found to be a satisfactory
thickening agent that can increase the viscosity of the solvent
composition. A thickening agent may be added in an amount
of from 0.25 to 1.5% by weight of the remover. The preferred
composition of the remover is as follows:



US 2008/0268140 Al

Tetrahydrofurfury!l alcohol

Dibasic ester

Diacetone Alcohol

EEP Solvent (ethyl 3-ethoxypropionate)

Texanol ester

(2,2,4-trimethyl-1,3-pentanediol monoisobutyrate)
White mineral oil

Surfonic N-95

Methocell 311

66.00% by weight
10.00% by weight
6.00% by weight
6.00% by weight
6.00% by weight

5.00% by weight
0.50% by weight
0.50% by weight

[0066] Theremovercanthenbe applied by spraying, brush-
ing or by roller. Dwell time for the remover to activate is
between one to ten minutes. The remover along with the
dissolved coating can then be wiped away with a clean cloth,
without damage to the substrate. A high surface area synthetic
non-woven absorbent pad may also be used to absorb the
remover and the dissolved polymeric film so that the dispos-
able soluble waste formed can be disposed of in a landfill with
no environmental damage to the area where the coating is
removed. The dissolved coating may also be rinsed away by
spraying with water.
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[0067] If the substrate is a cross-linked type painted or
coated surface, the remover will not cause any damage to it.
The present day OEM car finishes are of this category. Also,
the majority of the present day urethane acrylic (2 pack)
refinish top coats fall in this category.

[0068] The performance of all these components of the
proposed system are interdependent on the behavior of the
ingredients, and their balanced behavior is critical to the end
results of this invention. The properties of the removable
coating should have enough resistance to withstand the wear
and tear of the intended use, and when desired, it should be
easily removable by being dissolved in the special remover,
without damaging the substrate.

[0069] As a representative of the several coatings and sol-
vents used for these coatings and removers with the charac-
teristics described above, the following Tables and Examples
are included.

EXAMPLES
Tables
[0070]

TABLE 1

Formula # Solvent Calculation

Product: Reducers MO, M1, M2, M3 (Medium to Slow Evaporation Rate)

Final
Formulation wt %

Name of version version version version
Ser. # Ingredient. MO M1 M2 M3
1 Alcohol - denatured; technical grade 45.00 35.00 35.00 35.00
2 Isopropyl Alcohol 15.00 15.00 15.00 15.00
3 Diacetone Alcohol 27.00 15.00 20.00 20.00
4 EB Solvent (Ethylene glycol n-butyl ether) 0.00 10.00 5.00 0.00
5 PM acetate (propylene glycol monomethyl ether acetate 0.00 10.00 20.00 20.00
6 tetrahydrofurfuryl alcohol 5.50 0.00 5.00 5.00
7  EEP Solvent (ethyl 3-ethoxypropionate) 6.00 15.00 0.00 5.00
8 texanol ester (2,2,4-trimethyl-1,3-pentanediol monoisobutryrate) 1.50 0.00 0.00 0.00
Total >>>>>>> 100.00 100.00 100.00 100.00

Calculated evaporation rate (relative to n-butyl acetate = 1) ---------—-- > 1.0527 0.9190 0.9490 0.9495

>>> The mixture of solvents forms a clear solution. Density is 0.849 g/ml in both cases.

TABLE II

Formula #M16
Product: Top Coating

Final Formulation

Ser. Name of Wt.(grams)  Wt.(%) Wt.(%) Wt.(%)
# Ingredient. oK ingredient dry solids in dry film
1 CAB 553-0.4 = Cellulose Acetate Butyrate - Eastman 11.9600 11.96% 11.96% 59.41%
2 acrylic B734 = DSM-NeoResins. 3.9900 3.99% 3.99% 19.82%
3 acrylic BR106 = Dianal America Inc. 2.6600 2.66% 2.66% 13.21%
4 SAIB 100 = Sucrose Acetate Isobutyrate - Eastman 1.3300 1.33% 1.33% 6.61%
5 tinuvin 292 = UV light stabilizer - Ciba 0.0700 0.07% 0.07% 0.35%
6 tinuvin 1130 = UV absorber - Ciba 0.0700 0.07% 0.07% 0.35%
7 BYK 307 = surface additive - BYK-Chemie GmbH 0.0500 0.05% 0.05% 0.25%

Reducer M2 = 79.87% wit.
1 Alcohol - denatured; technical grade 27.9545 27.95%
2 Isopropyl Alcohol 11.9805 11.98%
3 Diacetone Alcohol 15.9740 15.97%
4 EB Solvent (Ethylene glycol n-butyl ether) 3.9935 3.99%
5  PM acetate (propylene glycol monomethyl! ether acetate) 15.9740 15.97%
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TABLE II-continued
Formula #M16
Product: Top Coating
Final Formulation
Ser. Name of Wt.(grams)  Wt.(%) Wt.(%) Wt.(%)

# Ingredient. oK ingredient dry solids in dry film
6 tetrahydrofurfuryl alcohol 3.9935 3.99%
7  EEP Solvent (ethyl 3-ethoxypropionate) 0.0000 0.00%

Total Input >>>>>>> = 100.00 100.00% 20.13% 100.00%

>>> This makes a clear film. Viscosity at this concentration = 128 ¢p at 25 degrees C. Also, gives good levelling and
initial gloss, but shows very slight blushing effects. Coated a film to test on car. Shows very mild attack by Cleaner-
409 ® and also by Windex ® solution.

TABLE III

Formula #M16A
Product: Top Coating

Final Formulation

Ser. Name of Wt.(grams)  Wt.(%) Wt.(%) Wt.(%)
# Ingredient. oK ingredient dry solids in dry film
1 CAB 553-0.4 = Cellulose Acetate Butyrate — 16.4100 16.41%  16.41% 67.92%

Eastman
2 acrylic B734 = DSM-NeoResins. 3.7900 3.79% 3.79% 15.69%
3 acrylic BR106 = Dianal America Inc. 2.5300 2.53% 2.53% 10.47%
4 SAIB 100 = Sucrose Acetate Isobutyrate - 1.2000 1.20% 1.20% 4.97%
Eastman
5 tinuvin 292 = UV light stabilizer - Ciba 0.0750 0.08% 0.08% 0.31%
6 tinuvin 1130 = UV absorber - Ciba 0.0750 0.08% 0.08% 0.31%
7 BYK 307 = surface additive - BYK-Chemie GmbH 0.0800 0.08% 0.08% 0.33%

Reducer M3 = 75.84% wt.

1  Alcohol - denatured; technical rade 26.5440 26.54%
2 Isopropyl Alcohol 11.3760 11.38%
3 Diacetone Alcohol 15.1680 15.17%
4 EB Solvent (Ethylene glycol n-butyl ether) 0.0000 0.00%
5  PM acetate (propylene glycol monomethy! ether acetate) 15.1680 15.17%
6 tetrahydrofuryl alcohol 3.7920 3.79%
7  EEP Solvent (ethyl 3-ethoxypropionate) 3.7920 3.79%
)
Total Input >>>>>>> = 100.00 100.00% 24.16% 100.00%

>>> This makes a clear film. Viscosity at this concentration = 275 cps at 25 degrees C. Also, gives good levelling and
gloss. Was tested on car. Shows no attack by Cleaner-409 ® or Windex ® solution or car washes. Has good hardness &

adhesion.
TABLE 1V
Formula #DX-2-a-2
Product: Top Coating
Final Formulation
Ser. Name of Wt.(grams)  Wt.(%) Wt.(%) Wt.(%)
# Ingredient. me K ingredient dry solids in dry film
1 CABS531.1 8.00 8.51% 8.51% 40.00%
2 acrylic B723 = DSM-NeoResins. 12.00 12.77%  12.77% 60.00%
4 Alcohol, denatured, 95% 54.00 57.45%
5 Dibasic Ester 0.00 0.00%
6 Diacetone Alcohol 20.00 21.28%
Total Input >>>>>>> = 94.00 100.00% 21.28% 100.00%

>>> This makes a clear film, but has some insoluble particles, apparently from the CAB. Viscos-
ity was about 4500 cps at 25 degrees C.
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TABLEV

Formula #DX-2-c-2
Product: Top Coating

Final Formulation

Ser. Name of Wt.(grams)  Wt.(%) Wt.(%) Wt.(%)
# Ingredient. me K ingredient dry solids in dry film
1 CABS311 8.00 8.51% 8.51% 40.00%
2 acrylic B734 = DSM-NeoResins. 12.00 12.77%  12.77% 60.00%
4 Alcohol, denatured, 95% 54.00 57.45%

5 Dibasic Ester 0.00 0.00%
6 Diacetone Alcohol 20.00 21.28%
Total Input >>>>>>> = 94.00 100.00% 21.28% 100.00%

>>> This makes a clear film, but has some insoluble particles, apparently from the CAB.

TABLE VI

Formula #DX-2-a-1
Product: Top Coating

Final Formulation

Ser. Name of Wt.(grams)  Wt.(%) Wt.(%) Wt.(%)
# Ingredient. K ingredient dry solids in dry film
1 CAB 553-0.4 = Cellulose Acetate Butyrate - Eastman 18.10 13.86% 13.86% 63.84%
2 acrylic B723 = DSM-NeoResins. 10.25 7.85% 7.85% 36.16%
3 Alcohol, denatured, 95% 67.19 51.45%

4 Isopropyl Alcohol 14.00 10.72%
5 Diacetone Alcohol 21.06 16.13%
Total Input >>>>>>> = 130.60 100.00% 21.71% 100.00%

>>> This makes a clear film, but is very viscous (+5500 cps) at these concentrations. Also, develops a slight haze
upon standing for 2 weeks.

TABLE VII

Formula #DX-2-a-1-a.
Product: Top Coating

Final Formulation

Ser. Name of Wt.(grams)  Wt.(%) Wt.(%) Wt.(%)
# Ingredient. K ingredient dry solids in dry film
1 CAB 553-0.4 = Cellulose Acetate Butyrate - Eastman 18.85 14.08% 14.08% 59.65%
2 acrylic B723 = DSM-NeoResins. 10.25 7.66% 7.66% 32.44%
3 SAIB 100 = Sucrose Acetate Isobutyrate - Eastman 2.50 1.87% 1.87% 7.91%
4 Alcohol, denatured, 95% 67.19 50.20%

5 Isopropyl Alcohol 14.00 10.46%
6 Diacetone Alcohol 21.06 15.73%
Total Input >>>>>>> = 133.85 100.00% 23.61% 100.00%

>>> This makes a clear film. Viscosity was 450 cps at 25 degrees C. Also, develops a 5% increase in viscosity upon
standing for 2 weeks.

TABLE VIII

Formula #R-4
Product: Coating Remover

Final Formulation

Ser. Name of Wt.(grams)  Wt.(%)
# Ingredient. oK ingredient CAS #
1 tetrahydrofurfuryl alcohol 66.00 66.00% 97-99-4

2 Dibasic Ester 10.00 10.00% 8042-47-5
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TABLE VIII-continued
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Formula #R-4
Product: Coating Remover

Final Formulation

Ser. Name of Wt.(grams)  Wt.(%)
# Ingredient. oK ingredient CAS #
3 Diacetone Alcohol 6.00 6.00%
4 EEP Solvent (ethyl 3-ethoxypropionate) 6.00 6.00%
5 texanol ester (2,2,4-trimethyl-1,3-pentanediol monoisobutyrate) 6.00 6.00%
6  White mineral oil 5.00 5.00%
7  Surfonic n-95 0.50 0.50%
8 methocell 311 0.50 0.50%
Total Input >>>>>>> = 100.00 100.00%

>>> This makes a less hazy viscous liquid. Viscosity was 400 cps at 25 degrees C. Density is 1.05 to 1.10 at 25

degrees C.

[0071] A General Note on Mixing Procedure and Method

[0072] All blending vessels were made of stainless steel
and were grounded using a flexible clamp wired to a copper
grounding strap to prevent any sparking due to static charge
build up. The stirring system had a disperser type blade and a
variable speed explosion proof motor fitted to it. All electrical
fittings in the mixing area were suitable for Class I, Division
1 flammable materials handling environment. The vessels
were enclosed and covered to prevent any major losses of
volatile materials.

Example 1
[0073] Preparing a mixture of the solvents in accordance
with Table I:
[0074] Four formulations are shown as an example. The

two formulations M2 and M3 for the solvent mixtures were
used in preparing the coatings, and have slightly different
proportions of the components, as these were required to
achieve the optimum solubilities for the different resins used
to prepare the various coatings. Formulation M3 is environ-
mentally friendly as it contains no HAPS, the ingredients are
exempt solvents and are all biodegradable.

[0075] These blends produce mixtures that may also be
used as diluent reducers for thinning down the final coating to
make it suitable for spraying applications. The theoretical
evaporation rate for Reducer MO is lowest and Reducer M3 is
fastest. These are all with reference to an arbitrary standard
evaporation rate for n-butyl acetate equal to one. It is neces-
sary in colder conditions to have a slightly faster evaporation
rate, whereas in warmer conditions a slower evaporating mix-
ture is preferred. The term “retarder” is used for a blend of
thinning solvents that has a slower evaporation rate compared
to the blend that has a medium rate of evaporation. Hence, MO
may be considered a retarder, and M3 may be considered a
reducer for this coating system.

[0076] M2: A 100]1b. batch ofthe retarder M2 was prepared.
Thirty-five 1bs. of denatured ethyl alcohol (35%) was added,
followed by 15 Ibs. of isopropyl alcohol (15%) and 20 Ibs. of
diacetone alcohol (20%). Five 1bs. of EB Solvent (Ethylene
glycol n-butyl ether) (5%) was added, followed by 20 Ibs. of
PM acetate (propylene glycol monomethyl ether acetate)
(20%) and 5 Ibs. of tetrahydrofurfuryl alcohol (5%). The
mixture was gently stirred for 15 minutes to complete this
procedure.

[0077] M3: A 1001b. batch of the retarder M3 was prepared.
Thirty-five 1bs. of denatured ethyl alcohol (35%) was added,
followed by 15 Ibs. of isopropyl alcohol (15%) and 20 Ibs. of
diacetone alcohol (20%). Twenty 1bs. of PM acetate (propy-
lene glycol monomethyl ether acetate) (20%) were added,
then 5 Ibs. of tetrahydrofurfuryl alcohol (5%). and 5 1bs. of
EEP Solvent (ethyl 3-ethoxypropionate) (5%). The mixture
was gently stirred for 15 minutes to complete this procedure.

Example 2
[0078] Preparing the Top Coating #M16 in accordance with
Table II:
[0079] 100 Ib. of the coating was prepared. Seventy-nine

and 87/100 Ib. of solvents mixture M2 (79.87%) was added to
the mixing vessel. While mixing slowly, 11 and 96/100 1b.
(11.96%) of CAB 553-0.4 Cellulose Acetate Butyrate powder
from Eastman Chemical was gradually added into the liquid.
The liquid was mixed for 30 minutes to ensure no big lumps
of the agglomerated polymer remain in the liquid. Three and
99/100 1b. (3.99%) of acrylic B734 from DSM-NeoResins
were gradually added to the liquid while mixing. Two and
66/100 1b. (2.66%) of acrylic BR106 from Dianal America
were gradually added to the liquid while mixing. One and
33/100 Ib. (1.33%) of SAIB 100 Sucrose Acetate Isobutyrate
from Eastman Chemicals were gradually added to the liquid
while mixing. Zero and 7/100 1b. (0.07%) of Tinuvin 292 UV
light stabilizer; zero and 7/100 1b. (0.07%) of Tinuvin 1130
UV absorber were slowly added and mixing continued to
ensure good dispersion. Zero and 5/100 1b. (0.05%) of BYK
307 surface additive from BYK-Chemie GmbH was gradu-
ally added to the liquid while mixing. Mixing was continued
for about 45 minutes to ensure no undissolved particles
remained in the solution. Minor adjustments may be made at
this stage by adding up to 2% of the required components to
bring the batch within the specifications.

[0080] Quality Control: Samples were drawn to check the
viscosity using a Brookfield viscometer. A sample was dried
for four hours in an oven at 110 degrees C. to check for the
percent solid content. A film was cast ona glass sheet to check
for the film clarity and color. During the development stage,
hardness, abrasion, elongation and tensile properties of the
film were also tested. This formulation makes a clear film.
Viscosity at this concentration was 128 cp at 25 degrees C.
Also, this gives a good levelling and initial gloss, but shows
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very slight blushing effects. A film was spray coated to test on
a car panel. The film showed a very mild attack by “Cleaner-
409®” and also by “Windex®” solution.

Example 3
[0081] Preparing the Top Coating #M16A in accordance
with Table III:
[0082] 100 Ib. of the coating was prepared. Seventy-five

and 84/100 Ib. of solvents mixture M3 (75.84%) was added to
the mixing vessel. While mixing slowly, sixteen and 41/100
Ib. (16.41%) of CAB 553-0.4 Cellulose Acetate Butyrate
powder from Eastman Chemical was gradually added into the
liquid. The liquid was mixed for 30 minutes to ensure no big
lumps of the agglomerated polymer remain in the liquid.
Three and 79/100 1b. (3.79%) of acrylic B734 from DSM-
NeoResins were gradually added to the liquid while mixing.
Two and 53/100 1b. (2.53%) of acrylic BR106 from Dianal
America were gradually added to the liquid while mixing.
One and 20/100 1b. (1.20%) of SAIB 100 Sucrose Acectate
Isobutyrate from Eastman Chemicals were gradually added
to the liquid while mixing. Zero and 7.5/100 Ib. (0.075%) of
Tinuvin 292 UV light stabilizer; zero and 7.5/100 Ib.
(0.075%) of Tinuvin 1130 UV absorber were slowly added
and mixing continued to ensure good dispersion. Zero and
8/100 1b. (0.08%) of BYK 307 surface additive from BYK-
Chemie GmbH was gradually added to the liquid while mix-
ing. Mixing was continued for about 45 minutes to ensure no
undissolved particles remained in the solution. Minor adjust-
ments may be made at this stage by adding up to 2% of the
required components to bring the batch within the specifica-
tions.

[0083] Quality Control: The same procedures were used for
quality control as shown in Example 2.

[0084] This formulation makes a clear film. Viscosity at this
concentration was 275 cps at 25 degrees C. Also, this gives a
good levelling and initial gloss. A film was spray coated to test
ona car panel. The film showed no attack by “Cleaner-409®”
or by “Windex®” solution. The film had good hardness &
adhesion.

Example 4

[0085] Preparing the Top Coating #DX-2-a-2 in accor-
dance with Table IV:

[0086] 100 1b. of the coating was prepared. Fifty-seven and
45/100 1b. (57.45%) of ethyl alcohol and 21 and 28/100 Ib.
(21.28%) of diacetone alcohol was added to the mixing ves-
sel. While mixing slowly, 80 and 51/100 Ib. (8.51%) of CAB
531.1 Cellulose Acetate Butyrate powder from Eastman
Chemical was gradually added into the liquid. The liquid was
mixed for 30 minutes to ensure no big lumps of the agglom-
erated polymer remain in the liquid. Twelve and 77/100 Ib.
(12.77%) of acrylic B723 from DSM-NeoResins were gradu-
ally added to the liquid while mixing.

[0087] Mixing was continued for about 45 minutes to
ensure no undissolved particles remained in the solution.
Minor adjustments may be made at this stage by adding up to
2% of the required components to bring the batch within the
specifications.
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[0088] Quality Control: The same procedures were used for
quality control as shown in Example 2.

Example 5

[0089] Preparing the Top Coating #DX-2-c-2 in accor-
dance with Table V:

[0090] 100 1b. of the coating was prepared. Fifty-seven and
45/100 1b. (57.45%) of ethyl alcohol and 21 and 28/100 Ib.
(21.28%) of diacetone alcohol was added to the mixing ves-
sel. While mixing slowly, 8 and 51/100 1b. (8.51%) of CAB
531.1 Cellulose Acetate Butyrate powder from Eastman
Chemical was gradually added into the liquid. The liquid was
mixed for 30 minutes to ensure no big lumps of the agglom-
erated polymer remain in the liquid. Twelve and 77/100 Ib.
(12.77%) of acrylic B734 from DSM-NeoResins were gradu-
ally added to the liquid while mixing.

[0091] Mixing was continued for about 45 minutes to
ensure no undissolved particles remained in the solution.
Minor adjustments may be made at this stage by adding up to
2% of the required components to bring the batch within the
specifications.

[0092] Quality Control: The same procedures were used for
quality control as shown in Example 2.

Example 6

[0093] Preparing the Top Coating #DX-2-a-1 in accor-
dance with Table VI:

[0094] 100 1b. of the coating was prepared. Fifty-one and
45/100 1b. (51.45%) of ethyl alcohol, and 16 and 13/100 Ib.
(16.13%) of diacetone alcohol and 10 and 72/100 1b. (10.
72%) of isopropyl alcohol was added to the mixing vessel.
While mixing slowly, 13 and 86/100 Ib. (13.86%) of CAB
553-0.4 Cellulose Acetate Butyrate powder from Eastman
Chemical was gradually added into the liquid. The liquid was
mixed for 30 minutes to ensure no big lumps of the agglom-
erated polymer remain in the liquid. Seven and 85/100 Ib.
(7.85%) of acrylic B723 from DSM-NeoResins were gradu-
ally added to the liquid while mixing.

[0095] Mixing was continued for about 45 minutes to
ensure no undissolved particles remained in the solution.
Minor adjustments may be made at this stage by adding up to
2% of the required components to bring the batch within the
specifications.

[0096] Quality Control: The same procedures were used for
quality control as shown in Example 2.

Example 7

[0097] Preparing the Top Coating #DX-2-a-1-a in accor-
dance with Table VII:

[0098] 1001b. of the coating was prepared. Fifty and 20/100
Ib. (50.20%) of ethyl alcohol, and and 73/100 1b. (15.73%) of
diacetone alcohol and 10 and 46/100 1b. (10.46%) of isopro-
py! alcohol was added to the mixing vessel. While mixing
slowly, 14 and 08/100 1b. (14.08%) of CAB 553-0.4 Cellulose
Acetate Butyrate powder from Eastman Chemical was gradu-
ally added into the liquid. The liquid was mixed for 30 min-
utes to ensure no big lumps of the agglomerated polymer
remain in the liquid. Seven and 66/100 1b. (7.66%) of acrylic
B723 from DSM-NeoResins were gradually added to the
liquid while mixing. One and 87/100 1b. (1.87%) of SAIB 100
Sucrose Acetate Isobutyrate from Eastman Chemicals were
gradually added to the liquid while mixing. Mixing was con-
tinued for about 45 minutes to ensure no undissolved particles
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remained in the solution. Minor adjustments may be made at
this stage by adding up to 2% of the required components to
bring the batch within the specifications.

[0099] Quality Control: The same procedures were used for
quality control as shown in Example 2.

Example 8

[0100] Preparing the Coating Remover #R-4 in accordance
with Table VIII:

[0101] 100 Ib. of the remover was prepared. Sixty-six Ib.
(66.00%) of tetrahydrofurfuryl alcohol, and 10 1b. (10.00%)
of dibasic ester and 6 1b. (6.00%) of Diacetone Alcohol and 6
Ib. (6.00%) of EEP Solvent (ethyl 3-ethoxypropionate) and 6
Ib. (6.00%) of texanol ester (2,2,4-trimethyl-1,3-pentanediol
monoisobutyrate) were added to the mixing vessel. While
mixing slowly, 5 1b. of white mineral oil, zero and 05/100 1b.
(0.50%) of Surfonic n-95 and zero and 05/100 1b. (0.50%) of
methocell 311 were gradually added into the liquid. The
liquid was mixed for 30 minutes to ensure no big lumps of the
agglomerated polymer remain in the liquid. Mixing was con-
tinued for about 45 minutes to ensure no undissolved particles
remained in the solution. Minor adjustments may be made at
this stage by adding up to 2% of the required components to
bring the batch within the specifications.

[0102] Quality Control: Ten mil wet films ofthe top coating
are cast, dried and an adhesive layer is stuck on the back. The
remover is then used to check for efficiently dissolving all
parts of the coating and the adhesive.

[0103] While the invention will be described in conjunction
with illustrated embodiments, it will be understood that it is
not intended to limit the invention to such embodiments. On
the contrary, it is intended to cover all alternatives, modifica-
tions and equivalents as may be included within the spirit and
scope of the invention as defined by the present patent speci-
fication as a whole.

Therefore, having thus described the invention, at least the
following is claimed:

1. A process for making, applying and removing a tempo-
rary removable top coat to a substrate which comprises the
steps of:

A.First mixing the following ingredients to form a top coat
in the following percentages by dry weight of the top
coat:

i. from 40 to 80% of cellulose acetate butyrate ester;

ii. from 15 to 60% of an acrylic polymer; and

iii. from 2 to 10% of sucrose acetate isobutyrate;
with a solvent largely composed of lower molecular weight
alcohols;

B. Applying the top coat formed in (A.) to a substrate and
drying the top coat; and

C. When desired, removing the temporary removable top
coat from the substrate to which it was applied without
damaging the substrate by using a mixture of the follow-
ing ingredients:

i. from 50 to 80% by weight of the ingredients in (C.) of
tetrahydrofurfuryl alcohol;

ii. from 5 to 20% by weight of the ingredients in (C.) of
dibasic ester;

iii. from 1 to 12% by weight of the ingredients in (C.) of
diacetone alcohol;

iv. from 1 to 12% by weight of the ingredients in (C.) of
the ethyl 3 ethoxypropionate;
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v. from 1 to 12% by weight of the ingredients in (C.) of
the 2,24 trimethyl-1,3 pentanoldiol monoisobu-
tyrate; and

vi. from 1 to 10% by weight of the ingredients in (C.) of
white mineral oil;

said remover is applied to the temporary removable top coat
and allowed to dissolve it and then is removed from the
substrate along with the top coat.

2. The process of claim 1 in which the acrylic polymer (A.)
(ii.) is a combination of two copolymers formed from n-butyl
methacrylate and methyl methacrylate.

3. The process of claim 1 in which the cellulose acetate
butyrate ester (A.) (i) is used in an amount of approximately
68% by dry weight of the top coat and the sucrose acetate
isobutyrate (A.) (ii.) is used in an amount of approximately
5% by dry weight of the top coat.

4. The process of claim 1 in which the cellulose acetate
butyrate ester (A.) (i.) is used in an amount of approximately
68% by dry weight of the top coat and the acrylic polymer
(A.) (ii.) is a combination of a higher molecular weight
methyl methacrylate and n-butyl methacrylate copolymer in
an amount of approximately 15% by dry weight of the top
coat and a mixture of lower molecular weight copolymer of
methyl methacrylate and n-butyl methacrylate in an amount
of approximately 10% by dry weight of the top coat and the
sucrose acetate isobutyrate (A.) (iii.) is used in an amount of
approximately 5% by dry weight of the top coat and a flow
improver is used in an amount of approximately 0.5% of dry
weight of the top coat.

5. The process of claim 4 in which the cellulose acetate
butyrate ester (A.) (i.) has a hydroxyl content of approxi-
mately 3 to 6% by weight.

6. The process of claim 1 in which the solvent (A.) is a
combination of ethyl alcohol, isopropyl alcohol, diacetone
alcohol, ethyl 3 ethoxypropionate, propylene glycol monom-
ethyl ether acetate and tetrahydrofurfuryl alcohol.

7. The process of claim 1 in which the solvent (A.) is a
combination of ethyl alcohol present in an amount of from
approximately 20 to 30% by wet weight of the solvent and the
top coat ingredients, isopropyl alcohol in an amount of from
approximately 10to 12% by wet weight, diacetone alcohol in
an amount of from approximately 10 to 20% by wet weight,
ethyl 3 ethoxypropionate in an amount of from approximately
2 to 5% by wet weight, propylene glycol monomethyl ether
acetate in an amount of from approximately 10 to 20% by wet
weight and tetrahydrofurfuryl alcohol in an amount of from
approximately 2 to 5% by wet weight.

8. The process of claim 4 in which the solvent is a combi-
nation of ethyl alcohol present in an amount of from approxi-
mately 20to 30% by wet weight of the solvent and the top coat
ingredients, isopropyl alcohol in an amount of from approxi-
mately 10 to 12% by wet weight, diacetone alcohol in an
amount of from approximately 10 to 20% by wet weight,
ethyl 3 ethoxypropionate in an amount of from approximately
2 to 5% by wet weight, propylene glycol monomethyl ether
acetate in an amount of from approximately 10 to 20% by wet
weight and tetrahydrofurfuryl alcohol in an amount of from
approximately 2 to 5% by wet weight.

9. The process of claim 4 in which the solvent is a combi-
nation of ethyl alcohol present in an amount of approximately
26% by wet weight ofthe solvent and the top coat ingredients,
isopropyl alcohol in an amount of approximately 11% by wet
weight, diacetone alcohol in an amount of approximately
15% by wet weight, ethyl 3 ethoxypropionate in an amount of
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approximately 4% by wet weight, propylene glycol monom-
ethyl ether acetate in an amount of approximately 15% by wet
weight and tetrahydrofurfuryl alcohol in an amount of
approximately 4% by wet weight.

10. The process of claim 1 in which the tetrahydrofurfuryl
alcohol (C.) (i.) is present in an amount of approximately 66%
of the ingredients of (C.), the dibasic ester (C.) (ii.) in an
amount of 10% of the ingredients of (C.) the diacetone alco-
hol (C.) (iii.) is present in an amount of 6% by weight of the
ingredients of (C.), the ethyl 3 ethoxypropionate (C.) (iv.) in
an amount of approximately 6% of the ingredients of (C.), the
2,24 trimethyl-1,3 pentanoldiol monoisobutyrate (C.) (v.) is
present in an amount of 6% by weight of the ingredients of
(C.), and the white mineral oil (C.) (vi.) is present in an
amount of 5% by weight of the ingredients of (C.), and a
surfactant in an amount of approximately 0.5% of the ingre-
dients of (C.) and a thickening agent in an amount of approxi-
mately of 0.5% of the ingredients of (C.) are added to the
ingredients of (C.).

11. The process of claim 9 in which the tetrahydrofurfuryl
alcohol (C.) (i.) is present in an amount of approximately 66%
of the ingredients of (C.), the dibasic ester (C.) (ii.) in an
amount of 10% of the ingredients of (C.) the diacetone alco-
hol (C.) (iii.) is present in an amount of 6% by weight of the
ingredients of (C.), the ethyl 3 ethoxypropionate (C.) (iv.) in
an amount of approximately 6% of the ingredients of (C.), the
2,24 trimethyl-1,3 pentanoldiol monoisobutyrate (C.) (v.) is
present in an amount of 6% by weight of the ingredients of
(C.), and the white mineral oil (C.) (vi.) is present in an
amount of 5% by weight of the ingredients of (C.), and a
surfactant in an amount of approximately 0.5% of the ingre-
dients of (C.) and a thickening agent in an amount of approxi-
mately of 0.5% of the ingredients of (C.) are added to the
ingredients of (C.).

12. The process of claim 1 in which a flow improver is
added to the ingredients in (A.) in an amount of from 0.1 to
1% by weight of (A.).

13. The process of claim 12 in which the flow improver is
polydimethylsiloxane.

14. The process of claim 1 in which a light stabilizer is
added to the ingredients in (A.) in an amount of from 0.1% to
2% by weight of (A.).

15. The process of claim 14 in which the light stabilizer is
a mixture of bis(1,2,2,6,6-pentamethyl-4-piperidyl) sebacate
and methyl (1,2,2,6,6-pentamethyl-4-piperidyl) sebacate and
benzotriazole.

16. An easily removable top coat that comprises the fol-
lowing ingredients in the following percentages by weight of
the top coat:

A. 40 to 80% by weight of cellulose acetate butyrate ester;

B. from 15 to 60% of an acrylic polymer; and

C. from 2 to 10% of sucrose acetate isobutyrate.

17. The top coat of claim 16 in which the cellulose acetate
butyrate ester (A.) has a hydroxyl content of approximately
5% by weight and the acrylic polymer (B.) is a combination of
copolymers formed from methyl methacrylate and n-butyl
methacrylate.
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18. The top coat of claim 16 in which the cellulose acetate
butyrate ester (A.) is present in an amount of approximately
66% by weight of the top coat and the acrylic (B.) is a
combination of methyl methacrylate and n-butyl methacry-
late high MW copolymer which is present in an amount of
approximately 15% by weight ofthe top coat and the low MW
copolymer of n-butyl methacrylate and methyl methacrylate,
which is present in an amount of 10% by weight of the top
coat and the sucrose acetate isobutyrate (C.) is present in an
amount of approximately 5% by weight of the top coat.

19. The top coat of claim 16 in which the cellulose acetate
butyrate ester (A.) has a hydroxyl content of approximately 3
to 6% by weight.

20. The top coat of claim 16 in which a flow improver is
added to the ingredients in an amount of from 0.1 to 1% by
weight of the ingredients.

21. The top coat of claim 20 in which the flow improver is
polydimethylsiloxane.

22. The top coat of claim 16 in which a light stabilizer is
added in an amount of from 0.11% to 2% by weight of the
ingredients.

23. The top coat of claim 22 in which the light stabilizer is
a mixture of bis(1,2,2,6,6-pentamethyl-4-piperidyl) sebacate
and methyl (1,2,2,6,6-pentamethyl-4-piperidyl) sebacate and
benzotriazole.

24. A solution which contains:

(A) A mixture based upon the dry film weight of a mixture

of the following:

(1) approximately 66% of cellulose acetate butyrate
ester;

(ii) approximately 15% of an n-butyl methacrylate and
methyl methacrylate high MW copolymer;

(iii) approximately 10% by weight of a methyl meth-
acrylate and n-butyl acrylate low MW copolymer;
(iv) approximately 5% by weight of sucrose acetate

isobutyrate; and

(B) A solvent composed of the following ingredients based

upon the wet weight of the solution including the mix-

ture in:

(1) from 20 to 30% of ethyl alcohol;

(ii) from 10 to 12% of isopropyl alcohol;

(iii) from 10 to 20% of diacetone alcohol;

(iv) from 2 to 5% of ethyl 3 ethoxypropionate;

(v) from 10 to 20% of propylene glycol monomethyl
ether acetate; and

(vi) from 2 to 5% of tetrahydrofurfuryl alcohol.

25. The solution of claim 24 in which the cellulose acetate
butyrate ester (A.) (i.) has a hydroxyl content of approxi-
mately 3 to 6% by weight.

26. The process of claim 1 in which a surfactant is added to
the ingredients in (C.) in an amount of from 0.25 to 1% by
weight and a thickening agent is added to the ingredients in
(C.) in an amount of from 0.25 to 1.5% by weight.
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