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POLYESTER BASED COATING COMPOSITION FOR ANTI-STRAIN PCM
OUTSIDE PANEL ' '

BACKGROUND OF THE INVENTION
Field of the Invention

This invention rela.tés fo a polyester based coating cc;mposition for
anti-strain PCM outside panel and more particularly, to the polyester based
coating composition for anti-strain PCM outside panel having an excellent
combination of physical properties such as surface éompactness,
anti-contamination effect, acid resistance and self-clearﬁng, effect, wherein the
polyester based coating composition comprises:

- a) hydroxy unsaturated polyester resin and a melamine curing agent as
active ingredients, b) sulfonic acid deactivated with a secondary amine or
epoxy resin, c) sulfonic acid deactivated with a tertiary amine, d) an isocyanate
compound deactivated with malonate, €) a tin based curing catalyst, f)
polyalkyl silicate, and g) an alkoxy compound; further, the polyester based
coating composition for anti-strain PCM outside panel can demonstrate other
excellent properties such as appearance and workability even without addition
of any defoaming additive and leveling additive by adjusting the compatibility
of both hydroxy unsaturated polyester resin and polyalkyl silicate.

Background of the Invention

Recently, environment-related multifunctional technologies have been
spotlighted and in parallel with this trend, there is an increasihg demand for
electronic products using a pre-coated metal (PCM) technology in the related
field, together with the growing interest 'in special in- and out-door’
contamination. In particular,. there is a skyrocketed demand for
anti-contaminating paints to preserve the brilliant view of city in the PCM paint
field of building materials. | _

In view of the structural form, the currently used outside panel for

building is intended for use in a high-story building and a low-story building.
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As far as the high-story buildings are concerned, paint containing fluorine resin
with high weatherability has been mainly employed to sustain the prolonged _
durability of buildings, while maintaining the appearance of building through
sustained washing. On the other hand, the low-story buildings have
maintained little cleanliness due to initially established standard of low
durability, and their outside panel during architecture has i)een made using a
color steel plate coated by a film of paint containing polyester melamine resiﬁ
with low durability. Among other things, the first priority should be placed
on the maintenance of the initial bﬁilding appearance, while sustaining the
durability and anti-contamination effect of the fiim of paint. There is an
urgent need for the high self-cleaning film of paint tb be simultaneously
washed by rainwater, even though an architectural steel plate is irripregnated
with some contaminants. |

To achieve the afor_ementioned object, the inventor filed a patent

‘invention relating to a self-cleaning PCM steel plate (Korea Unexamined Patent

No. 2000-47283). During the actual application, however, the self-cleaning
PCM steel plate has recognized some disadvantageé in that (1) in spite of some
self-cleaning effect, the plate could not be utilized for more than two years, (2)
an excessive amount of melamine cross-linking resin for the improvement of
cross-link density in the film of paint has resulted in significant changes in
physical properties during the coating process, and when the coated plate
collided with other iron steel, black scratch traces such as metal mark were
present at the surface of the film of paiﬁt, thus being a cause of client's
complaint.

To effectively prevent from the contamination of rainwater in the film of
paint, the US. Pat. No. 6.013,721 has disclosed a coating composition
comprising a partial hydrolyzed condensate, wherein tetramethoxy silane is
hydrolyzed under the reaction of less than 100% hydl:olysis and condensed;-
hence, the partial hydrolyzed condensate contaiﬁs less than 1/10 of the molar
ratio of silanol group and methdxysilyl group ([SiOH]/[SiOMe])), 0 to 30 wt.%

of dimer to octamer and tetramethoxy silan having the molecular weight of
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1,500 to 5,000.

In general, in the case of a paint containing a silicate compound with
silanol group, an easier infiltration of water-soluble oxidants into a hydrophilic
metal substrate has resulted in lowering the chemical resistance with poor
storage stability via rapid reaction between a hydroxy. group and a silanol

group (SiOH) within resin, and magic contamination.

SUMMARY OF THE INVENTION -'

To free from the aforementioned shortcomings, therefore, an object of
this invention is to provide a polyester baséd coating composition for anti-strain
PCM outside panel having an éxcellent combination of physical properties such
as surface compactness, anti-contamination, acid resistance and self cleaning
capacity, wherein the polyester based coating composition comprises:

a) hydroxy unsaturated polyester resin and a melamine curing agent as
active ingredients, b) sulfonic acid deactivated with a secondary ‘amine or
epoxy resin, ¢) sulfonic acid deactivated with a tertiary amine, d) an isocyanate
compound deactivated with malonate, €) a tin based curiﬁg catalyst, f)
polyalkyl silicate, and g) an alkoxy compound. _

Further, the polyester based coating composition for anti-strain PCM
outside panel can demonstrate other excellent properties of a film of paint such
as appearance and workability even without the addition of any defoaming
additive and leveling additive by adjusting the molecular weight ranges of both
hydroxy unsaturated polyester resin and polyalkyl silicate.

Detailed Description of Preferred Embodiments

This invention is characterized by a polyester based coatin;or composition
for anti-strain PCM outside panel comprising a hydroxy unsaturated polyester
resin, a melamine curing agent, a curing accelerator, a supplemental curing
agent, a supplemental curing accelerator, a storage stabilizer and a curing
catalyst, wherein said polyester based coating-composiﬁon further comprises:

a) 40 to 80 wt.% of the hydroxy unsaturated polyester resin;
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b) 5 to 50 wt.% of the melanin curing agent;

c) 0.5 to 3 wt.% of sulfonic acid deactivated with a secondary amine or
epoxy resin;

d) 0.001 to 3 wt.% of sulfonic acid deactivated with a tertiary amine;

e) 1to10 wt.% of an isocyanate compound deactivated with malonate;

f) 01 to 2 wt.% of a tin based curing catalyst, f) 0.5 to 10 wt.% of
polyalkyl silicate expressed b.y the following formula; and

g) 1to5 wt.% of an alkoxy compound,

RO 51— SI—ORG (1)
OR5

wherein Ry, Rz, Rs, Ry, Rs and Re are independently lower alkyl groups of Ci.3;

and n is an integer of 5 to 80.

This invention is explained in more detail as set forth hereunder.

This invention relates to a polyester based coating cbmpositioﬁ for
anti-strain PCM outside panel which can be effécﬁvely used in reinforcing the
durability of a film of paint significantly with better resistance effect against
outer contaminants, wherein it comprises a hydroxy unsaturated polyester
resin and a melamine curing agent as active ingredients, sulfonic acid
deactivated with a secondary amine or epoxy resin as a curing accelerator,
sulfonic acid- deactivated with a tertiary amine as a supplemental curing
accelerator, an isocyanate compound deactivated with malonate as a
supplemental curing agent, a tin based curing catalyst, polyalkyl silicate as a
surface modifier expressed by the formula 1, and an alkoxy compound as a
storage stabilizer. |

‘This invention is explained in more detail based on each chemical -
composition contained in the coating composition.’

The hydroxy unsaturated polyester resin according to this invention
refers to polyester based resin with hydroxy group; unsaturated polyester,

oil-modified polyester and their modified resins such as urethane-modified
4
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unsaturated polyester or urethane-modified/oil-modified polyester. It is
preferred that the hydroxy unsaturated polyester resin according to this
invention is selected from the material with a number average molecular
weight of 1,500 to 8,000, a glass transition temperature of -15 to 60C and OH
valtie of 15 to 180, more preferably with a number average molecular weight of
2,000 to 7,000, a glass transition terﬁperature of -5 to 45C and OH value of 20
to 150.

The oil-modified polyester of this invention can be prepared via a
reaction between a polybasic acid and a polyol. The examples of polybasic
acid —include aliphatic acid, phthalic anhydride, isophthalic acid, terephthalic
acid, succinic acid, adipié acid, maleic anhydride, tetrahydrophthalic anhydride,
hexahydrophthalic anhydride and their derivatives. Since an excess use of
compounds with double bond such as isophthalic acid may result in
deteriorating the weatherability of a film of paint, it is preferred to select
linear-structure acids without benzéne ring from aliphatic acids. Further, the
examples of polyol include ethylene glycol, .pro.pyrene glycol, diethylene
golycol, butane diol, neopentyl glycol, 3-methylene diol, 1,4-hexane diol and
1,6-hexane diol. . o

The urethane:iodified polyester resin can be prepared via a reaction

between oil-modified polyester resin and polyisocyanate. compound. The

‘examples of the polyisocyanate compound include hexamethylene diisocyanate,

isophorone diisocyanate, xylene diisocyanate, toluene diisocyanate,
4,4’-diphehylmethane diisocyanate, 4,4-methylene bis(cyclohexyl isocyanate),
2.4,6-triisocyanate toluene and their derivatives.

According to this invention, it is preferred that 40 to 80 wt.% of the
hydroxy unsaturated polyester resin is contained to the total coating
composition. If the content is less than 40 wt.%, the flexibility and impact
resistancé of a film of paint may be severely affected. In contrast, in case of
exceeding 80 wt.%, various properties such as anti-contamination, solvent
resistance and hardness may be drastically reduced.

According to this invention, melamine resin is employed as a curing
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agent. The exainple of melamine resin includes methoxy melamine resin with
the molecular weight of 300 to 1000 or a mixed form of methoxy/butoxy

melamine resin. The methoxy melamine resin can be prepared via a

polymerization between methanol and formaldehyde. The examples of

currently commercialized melamine resin according to this invention include
CYMEL-303, CYMEL-325, CYMEL-327, CYMEL-350 and CYMEL-370 (CYTEC
Co.); RESIMINE-7550, RESIMINE-717, RESIMINE-730, RESIMINE-747 and
RESIMINE-797 (SOLUTIA Co.); and, BE-3717, BE-370 and BE-3747 (BIP Co.).
Further, the examples of methoxy/butoxy melamine resin in a mixed form
include RESIMINE-755, RESIMINE-757 and RESIMINE-751 (SOLUTIA Co.);
and, CYMEL-1168, CYMEL-1170 and CYMEL-232 (CYTEC Co.).

According to this invention, it is preferred to employ methoxy
melamine resin or a mixed form of methoxy/butoxy melamine resin.
However, in the event of using butoxy melamine resin independently or a
simply mixed form of both methoxy melamine resin. and butoxy melamine resin,
their rapid deterioration of compatibility with polyester resin may result in
transferring melamine to the upper part of paint, thus reducing the
anti-contamination effect of the film of paint and lowering its gloss. | '

According to this invention, it is preferred that 5 to 50 wt.% of the
melamine resin is contained to the total coating composition. If the content is
less than 5 wt.%, anti-contamination and solvent resistance may be drastically
reduced. In contrast, in case of exceeding 80 wt.%, the flexibility and impact
resistance of a film of paint may be severely affected. Since the molecular
weight of methoxy melamine resin or a mixed form of methoxy/butoxy
melamine resin is lower than that of butoxy melamine resin, melamine may be
easily melted at the surface of a film of paint and with the dissociation of
tertiary amine therefrom, the self-condensation of melamine or their curing
with resin layer is smodthly made available at the surface of a film of paint, thus
obtaining the generally compacted film of paint.

According to this invention, the use of a curing accelerator may improve
the compactness of a film of paint by facilitating the curing of both polyester

!
[
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resin and melamine resin. Hence, sulfonic acid deactivated with a secondary
amine or epoxy resin may be employed as a curing accelerator. The examples
of sulfonic acid include p-toluene sulfonic acid, dodecylbezene disulfonic acid,
dinonylnaphthalene disulfonic acid and dinonylnaphthalene sulfonic acid; |
among them, it is preferred to employ p-toluene sulfonic acid or
dinonylnaphthalene sulfonic acid. Hence, it is preferred that sulfonic acid is
deactivated with a heat-dissociated material. The example of the deactivating
material include a secondary amine or an epoxy resin. Prirnary or tertiary
amine may be employed instead of secondary amine but it is preferred to
employ secondary amine, since prunary amine may generates a yellow
discoloration to a film of paint, while an excess of tertlary amine may shrink the
surface of a film of paint. The examples of the secondary amine include
diethylamine, diisopropylamine, diisopropanolamine, di-n-propylamine,
di-ni-butylamine, diisobutylamine, di-secondary-butylamine, diarylamine,
diamylamine, N-ethyl-l,2-dimethylpropylamine, N-methylhexylamine,
di-ni-octylamine, piperidine, 2-pipecoline, 3-piecoline, 4-piecoline and
morpholine.  The appropriate amount of the activating material can
significantly enhance the anti-contamination of a film of paint.

According to this invention,- it is preferred that 0.5 to 2 wt.% of the
curing accelerator is contained to the total coating composition. If the content
is less than 0.5 wt.%, the appropriate anti-contamination effect cannot be
maintained due to the insufficient curing of a film of paint. In contrast, in case
of exceeding 2 wt.%, the radical curing may generate the popping at a film of
paint or shrink the film of paint. | |

Meantime, to prevent some inorganic contaminant with a very high
hardness contained in the film of paint, the compactness of the film of paint is
necessary. However, the extremely compacted film of paint may affect the
flexibility, thus resultrng in deteriorating the processibility which is most
required in a pre-coated metal (PCM) process. To c.omply with this matter, the
film of paint should be wholly flexible, while its surface only is compacted in

the form of multi-layer structure.
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According to this invention, a supplemental curing accelerator is
employed so as to ensure more compacted film of paint with less use of a
curing agent, thus improving the magic anti-contamination and preventing the
metal mark generated from the collision among metals. If the surface of the
film of paint is provided with excellent combination of property such as surface
compactness by a supplemental curing accelerator and hydrophilic property by
a surface modifie;r, then paint can be prepared in such a manner to
simultaneously prevent organic/inorganic contaminants at a flexible film of
paint.

Sulfonic acid deactivated with tertiary amine s employed as a
supplemental curing accelerator. Such acid serves to help the radical curing at
the surface due to its high volatility, thus compacting the surface of the film of
paint. Sulfonic acid is similar to the curing accelerator mentioned in the
foregoing, and the examples of tertiary amine screening sulfonic acid include
trimethylamine and triethylamine.

According to this invéntion, it is preferred that 0.01 to 3 wt.% of the
supplemental curing accelerator is contained to the total coating composition.
If the content is less than 0.01 wt.%, the curing promotion effect and metal mark
resistance at the surface of the film of paint may be inhibited. In contrast, in
case of exceeding 2 wt.%, the curing promotion effect may not be generated due
to the shrinkage at the surface of the film of paint.

According to this invention, an isocyanate compound deactivated with
malonate is employed as a supplemental curing agent so as to prevent any
c'uring at room temperature. Such supplemental curing agent, via urethane
reaction with'a resin, serves to prevent the formation of the film of paint with a
very high chemical proofing and the infiltration of water into a material. The
examples of isocyanate compound include isophorone diisocyanate (IPDI),
toluene diisocyanate (TDI), -hexamethylene diisocyanate (HMDI) and
hexamethylene diisocyanate trimer. It is preferred that the isocyanate
compound suitable for thermosetting is selected from the compounds with no

double bond, showing no yellow discoloration. The examples of these
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compounds include Desmodure BL 3575/BL1203 (Bayer Co. of Germany); and,
R6711, R6730, R6720 and R6710 (KCC Co.). The concurrent use of acid curing
agent with isocyanate compound of this invention may generate the severe
yellow discoloration to the film of paint. Therefore, it is preferred that
isocyanate compound deactivated with malonates Suc_h as ethyl malonate.

According to this invention, it is preferred that 1 to 10 wt.% of the
supplemental curing agent is contained to the total coating composition,
preferably in the range of 3 to 7 wt%. If the content is less than 1 wt.%, the acid
resistance effect of the film of paint may be deteriorated. In contrast, in case of
exceeding 10 wt.%, the material cost of paint may be further increased.

According to this invention, a tin based catalyst is employed as a curing
catalyst and the example of its commercialized product include DBTDL Stan BL
(Japanese catalyst product). Hence, it is preferred that 0.1 to 2 wt.% of the
curing catalyst is contained to the total coating composition, preferably in the
range of 0.5 to 1 wt%. If the content is less than 0.1 wt.%, the acid resistance
effect of the film of paint may be deteriorated due to reduced catalytic function.
In contrast, in case of exceeding 10 wt.%, the yellow discoloration may occur |
with more increased material cost of paint.

According to this invention, alkyl silicate expressed by the formula 1 is
employed as a surface modifier of the film of paint. The. compound serves to
provide hydrophilic groups to the surface of .the film of paint with its
self-cleaning effect of discharging some contaminants floated on water.
Several prior arts have disclosed their anti-strain PCM coating compositions in
which silicate compound containing the éertain ratios of both silanol group
(S5iOH) and methoxysilyl group (SiOMe) as a surface modifier, but prior to the
coating process, the reaction of silanol group with hydrophilic chemicals or
water in the atmosphere may lead to the poor storage stability.

In contrast, since alkyl silicate of this invention (expressed by the
formula 1) employed as a surface modifier of the film of paint contains no
silanol group, the polyester based coating composition according to this

invention has excellent chemical proofing and storage stability as well as the
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self-cleaning effect, since it is converted to hydrophilic material with hydroxy
group lowering a water contact angle owing to water in the atmospheré and
rainwater after the coating process. More specifically, a maximum amount of
silicate is floated on the surface of the film of paint, thus blocking the infiltration
pathway of water. Hence, it is preferred to select the silicate compound with
the molecular weight of 4,000 to 10,000. If the molecular weight is less than
40,000, its high mixing reaction with resin may lower the surface floating effect
of methoxylsilyl group and workabiiity as well. * In_contrast, in case of
exceeding 10,000, the degree of cure and other properties may be lowered due.
to the difficulty of cross-link reaction in the film of paint.” In addition to that,
the polyester based coating composition of this invention is industrially
advantageous in that it can demonstrate other excellent properties of the film of
paint such as appearance and workability even without the addition of any
defoaming additive and leveling additive by adjusting the compatibility of both
hydroxy unsaturated polyester resin and polyalkyl silicate. Since the surface
tension of these additives has lower than that of silicate and non-reactive, they
serve to prevent the surface floating of silicate. |

By adjusting the molecular weight ratio of said hydroxy unsaturated
polyester resin and polyalkyl silicate expressed by the formula 1 to 1:0.8 to 3.0,
the polyester based coating composition of this invention can demonstrate other
excellent properties of a film of paint such as appearance and workability even
without the addition of any defoaming additive and leveling additive.
However, in the case of deviating the above range, a variety of compatibility
related problems such as low Worke;bility/ chemical proofing, paint coagulation
and poor gloss. )

According to this invention, it is preferred to select polyalkyl silicate
(expressed by the formula 1) with the polymerization degree of 5 to 80, wherein
alkyl groups are substituted into the main and branched chains of polyalkyl
silicate. If the polymerization degree is less than 5, the surface modifying
effect may be significantly reduced. In contrast, in case of exceeding 80, the

storage stability and workability of the film of paint may be deterjorated. The
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examples of alkyl group introduced into the main and branched chains include
methyl or ethyl group. The examples of currently commercialized polyalkyl
silicate include methyl silicate 51 (Colcoate Co.), ethyl silicate 40 (HULS Co.),
methyl silicate 56, methyl silicate 56(S), methyl silicate 57 (Mitsubishi Chem.).

According to this invention, it is preferred that 0.5 to 10 wt.% of the surface

‘modifier is contained to the total coating composition. If the content is less than

0.5 wt.%, the self-cleaning effect of the film of paint may be significantly
reduced. In contrast, in case of exceeding 10 wt.%, the étorage stability of the
film of paint may be deteriorated with more increased material cost of paint.

The reaction rate among methoxy silyl grou;;s is relatively stable in the
absence of water but their radical reaction occurs in the presence of v;/ater or
hydroxy group (-OH) of resin. Therefore, it should be designed to deactivate
hydroxy group of resin in the film of paint or minimize the contents of water.
According to this invention, it is necessary to screen hydroxy group (-OH)
contained in hydroxy group of main resin and other components and to this
end, alkoxy compound is contained to the total coating composition as a storage
stabilizer. ~According to this invention, it is preferred to select alkoxy
compound with the mass average molecular weight of 100 to 1,000. If the
mass average molecular weight is less than 100, the storage stability may be
reduced. In contrast, in case of exceeding 1,000, its excessive amount may lead
to inhibiting the curing of the film of paint. The examples of alkoxy
compound according to this invention include KBM 13 (Shinetsu Co. of Japan),
trimethyl orthoformate (HULS Co. of U.S.A.), triethyl orthoformate, trimethyl
orthoacetate and ADDITIVE TI (Bayer Co. of Germany).

According to this invention, it is preferred that 1 to 5 wt.% of the storage
stabilizer is contained to the total coating composition, preferably in the range
of 0.5 to 1 wt%. If the content is less than 1 wt.%, the storage stability effect
may be minimal. In contrast, in case of exceeding 5 w,;rt.%, more compacted
film of paint may not be ensured due to further increased material cost and
curing inhibition. |

, Meantime, the polyester based coating composition of this invention

¥
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may contain a transparent paint with no pigment, or may be employed to form
the film of paint using organic or inorganic pigment. It is preferred to select
the pigment which can provide the PCM paint with appropriate heat resistance
and chemical proofing as a color pigment. Also, the basic particles of pigment
should be fully considered. The examples of pigment include Cyanine Blue,
t'itanium white, ferric oxide red, carbon black and chrome yellow. Further, the .
examples of extender pigment include Minusil, talc, clay and silica compound.

The examples of coating materials according to this invention include
cold rolled steel, zinc hot-dipping steel, electro-zinc steel, alloy-plate steel,
copper sheet and tin-plate steel; among them, the main materials are cold rolled
steel (CR), electro-zinc steel (EGI),-zir}c hot-dipping steel (GI) and alloy-plate
steel (GA).

Further, the examples of pretreatment material include phosphate,
chromate or its similar materials. The examples of under-coating materials
include epoxy-type primer, polyester-type primer, acrylic-type primer or its
modified primers; among them, it is most preferred to select epoxy-type primer.

The examples of the coating method according to this invention include
curtain coating, roll coating, precipitation coating and spray coating. It is
preferred that the film of paint has a thickness of 5 to 25 u m.

Further, the baking time can vary depending upon the baking
conditions. It is most preferred to perform the baking process at 250 to 280C
for 35 to 45 seconds under the PCM coating conditions.

This invention herein is explained in more detail based on the following

examples without limitations thereby.

Examples 1 to 16 and Comparative éxamples 1to6

The polyester based coating composition was blended based upon the
chemical contents represented by the following table 1a and 1b. The coating
process was performed in the following conditions: a) under-coating process
with a thickness of 5 to 7 u m using EJ2751-Y005 (Korea Chemicals), an
epoxy-modified polyester primer, and b) baking at 280C for 22 seconds with
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wind velocity 2 m by controlling the highest temperature of material during the
baking process to be 210 to 216C. Hence, a #14 bar coating was employed.
For the baking dry, an automatic discharge oven (Korea Taesung Engineering)
was employed. A coating material was a galvanize iron of 0.45 mm, prepared
by Korea Posco at Kwangyang Bay.' The content of zinc plated with the

material was 87 mg/m2.  The pretreatment of galvanize iron was made by non

- rinse chromate (NRC; Korea Parkerizing Co.) with a coating amount of 20 to 40

mg/m2.
Further, the chemical composition of the following table 1a and 1b was
based upon the solid contents, except for the coating solvents. The coating

solvents were used to adjust the fluidity and viscosity of the coating material.

Manufacture of mill/base (M/B)

A mixture solution of cyclohexane (Kodac Co.)/Kocosol #100 (Yukong)
mixed in 1 to 1 ratio as solvent was added to each polyester resin to make the
solid content of 70%. Then, TiO; (Ishihara of Japan or DuPdnt) and 3g of
NUOSPERSE 657 as a dispersant (BYK Co.) were .further added to each .
polyestef resin in a 1L tin container, followed by mixing a glass bead of 1 to 2
mm to the resulting solution. The mixture was dispersed for 90 minutes using
a shake-type dispergator (RED DEVIL, Korea Chemical). The particle size of

less than 5 4 m was prepared.

Manufacture of let/down (L/D)

The following materials were added to the M/B, so prepared, to adjust
the ratio of pigment and resin to 1.2/1: resin/curing agent/curing
accelerator/supplemental Curiﬁg accelerator/curing - catalyst/ surface
modifier/storage stabilizer according to the following Tables la and 1b. The
viscosity of the finally prepared coating material was adjusted to be 100

seconds/Ford Cup #4 at 25T.
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Table 1a

" Example (g) Comp.
Composition Product plelg Example (g)
1123 ;4|56 |7 |8]|1T}2]|3
Lexorex 70 | 80 70 85
C906-85
Polyester | Chempol 50 70
resin 11-1645-A%
SN-830% 60 80
SN-8054 75 (75| 60
cymel 3038 | 30 25 | 25 | 40 120
Melamine |cymel 325 20 30
curing agent | cymel 11689 50 | 30 15
cymel 37010 40
. Nacure 2
Curing 19532 3 312 25|25 1
accelerator
Nacure 3|3 1 125](35 3
141926)
Supplmental ' o
curin Nacure 01/01|01{01{01|01,01]|01]01|0.1
& 7)
accelerator | 21072
R671121) 5155|555 ]|51|5 5
Supplemental -
curing agent R673022 5
BL3175%) 5
Curing | DBTDL® (0101 (01[01[01/01[01|01|01]{01]0.1
catalyst
MS-5116) 10 10 | 20 10
Surface :
modifier | MS-561) 10 | 10 | 12 10 | 12 5
ACZ4263118) 10
TEOF*) 213 313
Storage -
stabilizer | [MOA% 212 2
KBM-1333) 313 3
: Polyflow 1
Levelling | 90-50%
additive | pigpajon 1 1
L.198036)
Pigment | g 1251125 125|125 125 (125125125 125|125 | 125
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Table 1b

Comp.
Composition Product Example (g) Example (g)
9 10 (11 | 12 | 13 | 14 | 15 | 16 4 5 6
Lexorex 70 70
C906-851
Polyester CRF00039 80 | 70 60 85
resin © | K A9606) 60 75 | 60 80
R33107 70
Resimine 30 | 20 40 40 40 | 15
74712
Melamine | Resimine 30
curing agent | 751213
Resimine 30 30 25
79714)
Beetle BE63015) 30
Nacure 195325
Curing 3 3 2 3 {15 2
accelerator | Nacure 3 3 1 3 3
' XP-38328)
Supplemental | Taycacure 0.2 0.2 0.2 0.2 0.2
curing AC34012)
accelerator | Nacure 21072 | 1 0.1 0.1 0.1 0.1 0.1
R671121) 5 5 5 5 5 5 5 5 5
Supplemental ”
curing agent B-13702
BL31752) 5
Curing DBTDL30 01|01]01[01{01]|01]01]01]01]|01]|01
catalyst
MS-56(S)19) 10 10 | 20
Surface
modifier MS-5720) 10 | 10 | 12 10| 12 | 10 5
ACZ4263118) 10
KBM-1333) 3 3 3
Storage -
stabilizer TEOF* 3 3 3 3 3
ADDITIVE 2 9 3
TB9
Polyfolw 1 1
Levelling 90-5035)
additive ;
Dispalon 1
L.198036)
Pigment =g 125 (125 (1251125 1125|125 | 125125 | 125 | 125 | 125
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Note:1) Leolex C906-85: Manufacturer (Inolex Co.), Tg (-10C), OH value (90),

number average molecular weight (1500)

2) CHEMPOL 11-1645-A: Manufacturer (CCP Co.), Tg (-5TC), OH value
(60), number average molecular weight (4500)

3) SN-830: Manufacturer (DSM Co.), Tg (32T), OH value (40), number
average molecular weight (4500)

4) SN-805: Manufacturer (DSM Co.), Tg (0C), OH value (85), number
average molecular weight (3000) '

5) CRF00031: Manufacturer (KCC Co.), Tg (38TC), OH' value (55),
number average molecular weight (4000) .

6) SK A960: Manufacturer (SK Chem.), Tg (20 C), OH value (20), number
average molecular weight (8000)

7) R3310: Manufacturer (KCC Co.), Tg (35TC), OH value (60), number
average molecular weight (3500)

8) CYMEL 303: Manufacturer (CYTEC Co.), a melamine resin (full
methoxy melamine type) with the molecular weight of lesé than 1000 and solid
content of 98% |

9) CYMEL 325: Manufacturer (CYTEC Co.), a methoxy melamine resin
(high imino type) with the solid content of 80%

10) CYMEL 1168: Manufacturer (CYTEC Co.), a melamine resin (a
mixed type of methoxy-butoxy group) with the solid content of 80%

11) CYMEL 370: Manufacturer (CYTEC Co.), a melamine resin (a mixed
type of methoxymethyl-methyol group) with the solid content of 88% .

12) RESMINE 747: Manufacturer (SOLUTIA Co.), a melamine resin (full
methoxy melamine type) with the molecular weight of less than 1000 and solid
content of 98%

13) RESMINE 7512: Manufacturer (SOLUTIA Co.), a melamine resin
(full methoxy melamine éype) with the solid content of 98%

14) RESMINE 797: Manufacturer (SOLUTIA Co.), a melamine resin

modified by 20% styrene arylalchol with a very high reactivity; a modified
16
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methoxy melamine resin (SOLUTIA Co.)

15) BEETLE BE630: Manufacturer (BEETLE Co.), a melamine resin (full
methoxy melamine type) with the solid content of 98%

16) MS-51: Manufacturer (Colcoate Co. or Mitsubishi Chemical of Japan),
methylsilicate (expressed by the formula 1) with the polymerization degree of 5
to 10 _ . |

17) MS5-56: Manufacturer (Mitsﬁbishi Chemical of Japan), methylsilicate
(expressed by the formula 1) with the polymerization degree of 10 to 20

18) ACZ42631: Manufacturer (Kumgang' Korea  Chemical),
ethylsilicate/ ethylsilane (SiOH) with the: éolymerization degree of 20 to 30

19) MS-56(S): Manufacturer (Mitsubishi Chemical of Japan),
methylsilicate (expressed by the formula 1) with the polymerization degree of
30 to 40

20) MS-57: Manufacturer (Mitsubishi Chemical of Japan), methylsilicate
(expressed by the formula 1) with the polymerization degree of 20 to 30

21) Manufacturer (Kumgang Korea Chemic;al), isophorone diisocyanate
(IPDI) blocked by ethylmalonate

22) Manufacturer (Kumgang Korea Chemical), hexamethylene
diisocyanate (HMDI) trimer blocked by methylmalonate

23) Manufacturer (Bayer Co. of Germany), hexamethylene diisocyanate
(HMDI) trimer blocked by methylethyl ketone

24) Manufacturer (HULS Co. of U.S.A.), isophorone diisocyanate (IPDI)
blocked by methylethyl ketone

25) Nacure 1953: Dinonylsulfonic acid deactivated with secondary
amine (dissociation temperature: more than 140C)

26) Nacure 14‘i9: Manufacturer (KING Co.),. dinonylsulfonic acid
deactivated with epoxy resin (dissociation temperature: more than 1607C)

27) Nacure 2107: Manufacturer (KING Co.), p-toluenesulfonic acid
deactivated With tertiary amine (dissociation temperature: more than 115T)

28) Nacure XP-383: Manufacturer (KING Co.), dinonylsulfonic acid

deactivated with epoxy resin (dissogiation temperature: more than 120C)

17
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29) Taycacure AC3401: Manufacturer (Tayca Co. of Japan),
dodecylbenzene sulfonic acid deactivated with tertiary amine (dissociation
temperature: more than 140C) _

30) DBTDL: Manufacturer (Songwon Ind. of Korea), tin based catalyst

31) TEOF: Manufacturer (HULS Co. of U.S.A.), triethylorthoformate

32) TMOA: Manufacturer (HULS Co. of U.S.A)), triethylorthoacetate

33) KBM-13: Manufacturer (Shinetsu Co. of Japan.), methyltrimethoxy
silane | )

34) ADDITIVE TI: Manufacturer (Bayer Co. of Germany),
4—tolu-enesu1fony1 isocyanate

35) Polyflow No. 90-50: Manufacturer (Cousha Co. of Japan), acrylic
leveling additive _

36) Dispalon L-1980: Manufacturer (Gusumoto Co. of Japan), acrylic

leveling additive

Experimental example: Physical property test

Each coating composition, so prepared from Examples 1 to 16 and -
Comparative examples 1 to 6, was employed for a bar coating (bar #26) and
through the baking process at 280°C for 30 seconds in an automatic discharge

oven, a film of paint was prepared. The results were shown in the following
tables 2a and 2b.

[Experimental method] _

1. Gloss (60°): The 60° gloss for the film of paint Waé measured using a
gloss machine (BYK Co. or SHEEN Co.)

' 2. Hardness: The scratch for the film of paint was evaluated using Uni

pensil (Mitubishi of Japan).

3. | Magic contamination: After the film of paint coated with a red
magic (Monami Co.) was left for 1 hour, its surface was washed with methanol
to evaluate the remaining trace (A E) for record thereof.

4. Processibility: ~ Two different sheets having the same thickness as

18
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the film of fim was placed at room temperature and through 180° processing,
Scotch tape was used to wind the processed site for evaluation of detachment
and crack.

[Evaluation score: no crack (§) <, — full detachment owing to the
occurrence of crack (1)]

5. Acid resistance: After the film of paint was stained with 5% HCl
solution, its adjacent surface covered was deactivated with vaseline and stood
at 25T for 24 hours to evaluate the acid resistance.

[Evaluation score: no trace (5) <, — full detachment owing to the
occurrence of crack (1)]

6. Base resistance: After the film of paint was stained with 5% sodium
hydroxide solution, its adjacent surface covered was deactivated with vaseline
and stood at 25°C for 24 hours to evaluate the acid resistance.

[Evaluation score: no trace (5) «, — fuﬂ detachment owing to the
occurrence of crack (1)]

7. Carbon contamination: The film of paint was sprayed by a mixing
solution of distilled water and 10% carbon black and stood at 80C for 24 hours.
The specimen was cooled off and washed with a soft brush in flowing water to
record the results of color difference (A E).

8. Q.U.V gloss rate (%) for 500 hours: UV wavelength was controlled by
B type (313 nm) using Q.U.V -se (Q-PANEL Co. of US.A.) and then, the cycle
was radiated at 60C for 8 hours and condensed at 40C for 4 hours to compare
the Q.U.V gloss rate with the initial gloss test of the film of paint.

9. Storage stability: After measuring the initial .viscosity, the film of
paint was stood in oven-at 60T for 7 days to evaluate the changes in the
viscosity of stored paint and in the hardness of the film of paint.

10. Outdoor exposure anti-contamination test: The film of paint was
broken by the angle of 45° and exposed to the outdoor to evaluate the

anti-contamination (A E).

=
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Table 2a

. i Comp.
Item xample (g) _ Example (g)
_ 1123 4 | 5 6 7 8 1 213
Gloss (60°) 94 195 |18 | 97 | 94 | 90 | 92 | 93 | 91 | 86 | 96
Hardness (Mit-Uni |2y |2H | H | H |2H | H |2H |2H | H | H | H
pensil) ' ‘
Magic -
contamination |09108(13|12105|1006|03|03]|05 46
A E (Monami Co.)
Processibility 2T, | 4 | 4 | 5 4 4 4 4 4 4 4 | 4
taping)
5% HCl, 24 hrs 5 5 5 4 4
5% NaOH, 24 hrs | 5 5 5 4
Carbon 03/95(11 {1004 {10|05[03 38|38 |30
contamination R
AE
4.6 44 |35 40 | 45 140 | 45 | 45 | 40 | 45 | 40 | 35
Storagestability | O |©@ | © O | O |0 | O |© | X | X |O
Outdoor exposure oy
anti-contamination | 17 105119 {1016 {12 (15|14 {78 |32 {09
(A E)
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Table 2b

E 1 Comp.

Ttem xample (g) Example (g)

9 1101111213 1415116} 4| 5 ! 6

Gloss (60°) 94 |84 |8 [ 8 | 94|90 92|93 | 91| 45 | 40

HardnessMit-Uni oy | g | H | F |28 | B |22 28] F | 1 |uB

pensil) : '

Magic 0407|0512 (05[10]|04|02|081]38]20
contamination
A E (Monami Co.)

Processibility 2T, | 4 | 5 | 5 5 4 4 4 3 5 5 5

taping)

5% HCI, 24 hrs

1
(6}
N

5% NaOH,24hrs | 5 | 5 | 5 5 | 55 | 5 5 5 3 4

Carbon 0310512130410 03]| 01140
contamination
AE

9%
1

4.6

QU.Vglossrate |43 | 95| 95 | 20 | 44 | 45 | 47 | 45 [ 25 | 26 | 28
(%), 500 hrs

Storagestability- | O |©O | © | O | O | O |©|© |0 | X |©

Outdoor exposure
anti-contamination | 0.3 |05 1.5 [ 05 | 05 | 01|15 |14 | 78 | 55 | 9.9

(4 E)

As described above, the polyester based coating composition for
anti-strain PCM outside panel according to this invention can be effectively
used in coating an architectural PCM outside panel wit}{ the excellent
combination of properties such as anti-contamination, acid resistance,
weatherability and self-washing property, wherein it comprises: the
high-weather-resistance polyester based coating composition containing a
hydroxy unsaturated polyester resin using benzene-free acid monomer and a
melamine curing agent as active ingredients, comprises the certain chemical
composition ratio of a) sulfonic acid deactivated with a secondary amine or

epoxy resin, b) sulfonic acid deagtivated with a tertiary amine, c) an isocyanate
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compound deactivated with malonate, d) a tin based curing catalyst, e)
polyalkyl silicate, and f) an alkoxy compound. In particular, the polyester based
coating composition for anti-strain PCM outside panel can demonstrate other
excellent properties such as appearance and workability for a film of paint even
without the addition of any defoaming additive and leveling additive by
maintaining t11é appropriate scope of molecular weight of both hydroxy -
unsaturated polyester resin as a main resin and polyalkyl silicate as a surface

modulator.

22
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CLAIMS
What is claimed is:
1. A polyester based coating composition for anti-strain PCM outside
panel consisting of a hydroxy unsaturated polyester resin, a melamine c-uring.
agent, a curing accelerator, a supplemental curing agent, a supplemental curing
accelerator, a storage stabilizer and a curing catalyst, wherein said polyester
based coating composition futher comprises:
a) 40 to 80 wt.% of the hydroxy unsaturated polyester resin;
b) 5to 50 wt.% of the melamin curing agent;
c) 0.5 to3 wt.% of sulfonic acid deactivated with a secondary amine or
epoxy- resin;
d) 0.001to3 wt.% of sulfonic acid deactivated with a tertiary amine; ‘
e) 1to 10 wt.% of an isocyanate'céﬁ}pound deactivat'ed'witfl malonate,
) 0.1to 2 wt.% of a tin based curing catalyst; :
f) 05 to 10 wt.% of polyalkyl silicate expressed by the following
formula; and

g) 1to5wt.% of an alkoxy compound:

R,0O Sl O Sl OR6 (1)
OR5

wherein Ry, Rz, Rs, Ry, Rs and Re are independently lower alkyl groups of Cis;

and n is an integer of 5 to 80.

2. The polyester based coating composition for anti-strain PCM outside
panel according to claim 1, wherein said hydroxy unsaturated polyester resin is
characterized by having the number average molecular weight (Mn) of 800 to
15,000, the glass transition temperature (Tg) of ~15 to 60C and OH value of 15

to 180.
u -
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3. The polyester based coating composition for anti-strain PCM outside
panel according to claim 1, wherein said melamine curing agent is a methoxy

melamine resin or a mixed form of methoxy/butoxy melamine resin.

4. The polyester based coating composition for anti-strain PCM outside
panel accordiﬁg to claim 1, wherein. said isocyanate compound deactivated
with malonate is selected from the following compounds deactivated with
ethylmalonate: isophorone diisocyanate (IPDI), toluene diisocyanate (TDI),
hexamethylene diisocyanate (HMDI) or hexamethylene diisocyanate trimer.

3. The polyester baséd coating composition for anti-strain PCM outside
panel according to claim 1, wherein said hydroxy unsaturated polyester resin
has the number average molecular weight (Mn) of 800 to 15,000, while the
addition of any leveling additive or defoamin;g additive is unnecessary by

adjusting the molecular weight of polyalkyl silicate to 5,000 to 10,000.

6. The polyester based coating composition for anti-strain PCM outside
panel according to claim 1, wherein the addition of any leveling additive or
defoaming additive is unnecessary by adjusting the molecular weight ratio of

said hydroxy unsaturated polyester resin and polyalkyl silicate.

7. A steel plate coated by the coating composition according to claim 1.

A
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