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Description

BACKGROUND OF THE INVENTION

[0001] This invention relates to an allophanate-modified, partially trimerized organic diisocyanate having cycloaliphat-
ically bound isocyanate groups (preferably isophorone diisocyanate) which is characterized by a low Tg, and to a process
of preparing this allophanate-modified, partially trimerized organic diisocyanate having cycloaliphatically bound isocy-
anate groups (preferably isophorone diisocyanate) which is characterized by a low Tg.

[0002] The production of isocyanurate polyisocyanates is known and described in, for example, U.S. Patents,
3,252,942, 3,487,080, 4,324,879, 4,412,073, 4,487,928, 4,537,961, 4,604,418, and 4,675,401, and DE-OS 3,240,613.
Some of these prior publications disclose the use of subequivalent quantities of compounds containing hydroxyl groups.
The use of polyhydric alcohols having a molecular weight below 3000 in a quantity of up to 15 more % (based on the
HDI used) in the production of isocyanurate polyisocyanates based on HDI is disclosed by U.S. Patent 4,604,418,
Suitable polyhydric alcohols described therein include unspecified polyester polyols. In these prior-published processes,
the object of the urethane modification is merely to provide a suitable solvent for the catalyst, to achieve suitable co-
catalysis or to establish compatibility with various polyols.

[0003] U.S.Patents 5,124,427,5,208,334, 5,235,018 and 5,444,146 disclose polyisocyanates containing allophanate
and isocyanurate groups, a process for their production, and the use of these materials in two-component coating
compositions. These polyisocyanate mixtures have NCO group contents of 10 to 47% by weight and contain isocyanurate
and allophanate groups in a molar ratio of monoisocyanurate to monoallophanate of 10:1 to 1:5. These are prepared
by catalytically trimerizing a portion of the isocyanate groups of a (cyclo)aliphatic diisocyanate, adding the monoalcohol
to the diisocyanate prior to or during the trimerization reaction, and terminating the trimerization reaction at the desired
degree of the reaction by adding a catalyst poison or by thermally deactivating the catalyst.

[0004] U.S. Patent 5,076,958 also discloses a process for the production of isocyanurate polyisocyanates. More
specifically, this process requires (a) trimerizing a portion of the isocyanate groups in the presence of a catalyst, (b)
terminating the trimerization reaction, and (c) removing unreacted starting diisocyanate, and additionally, prior to step
(c) adding at least one diol containing ester groups and having an average molecular weight of 350 to 950. Suitable
starting diisocyanates are aliphatic or cycloaliphatic diisocyanates. This process also requires that the type of reactants
used and quantitative ratios of the reactants be such that on completion of the reaction at least 10% by weight of unreacted
starting diisocyanate is presentin the reaction mixture (notincluding any inert solvent) and the molar ratio of isocyanurate
groups to urethane groups in the product is 20:1 to 0.2:1. Hexamethylene diisocyanate is used in all of the working
examples of U.S. 5,076,958.

[0005] Isocyanates that contain both allophanate groups and trimer (or isocyanurate) groups are known and described
in, forexample, U.S. Patents 6,028,158 and 6,063,891, and U.S. Published Applications 20050101754 and 20070129526.
These are all, however, specific to aromatic diisocyanates such as toluene diisocyanate and diphenylmethane diisocy-
anate.

[0006] EP 1061 091 A describes isocyanates that contain both allophanate groups and trimer groups and are based
on IPDI and 1,12-octane diole. This document does not describe or suggest to prepare allophanate-modified, partially
trimerized diisocyanates based on IPDI and polyesterdiols, polyestertriols, caproplactone based polyester diols and/or
caprolactone based polyester triols with a molecular weight of 200 to 2000, and to use these diols in the preparation of
coatings which are smooth, have high gloss and DOI and an overall good appearance.

[0007] Aliphatic diisocyanates are typically used for two-component coatings, particularly in the automotive paint
industry. A blend of hexamethylene diisocyanate trimers and isophorone diisocyanate trimers is typically used in two-
component automotive paint systems. Although these blends provide the desired properties, they are difficult to prepare
and to use.

[0008] One of the main difficulties with blends of isocyanates such as HDI trimers and IPDI trimers is that these are
difficult to catalyze due to the difference in reactivity of HDI vs. IPDI. If the HDI trimer is properly catalyzed, then the IPDI
trimer typically remains unreacted. This unreacted IPDI trimer inherently reduces the chemical resistance of the system.
If the IPDI trimer is properly catalyzed, then the HDI trimer reacts too fast which results in poor application. Unfortunately,
there is no way to add appropriate catalysts for both HDI trimers and IPDI trimers in one system due to the differences
in reactivity and Tg of the two crosslinkers.

[0009] Accordingly, there is a need in this area for a crosslinker that has a glass transition temperature (Tg) between
that of the trimer of HDI and that of the trimer of IPDI. Unfortunately, there are currently no commercially available
materials that have an intermediate Tg.

[0010] There are several reasons why it has it has been difficult to form a crosslinker with an intermediate Tg. The
production of a material having an intermediate Tg would require that a blend of monomers be used. The use of two or
more different monomers would make it difficult to control the reaction and obtain the desired blend due to differences
in reactivity of the monomers. Such a process would result in a mixed monomer stream that is difficult and expensive
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to handle in production. In addition, the overall expense of the production process would increase due to the necessary
extra tanks, segregation of stripped monomer, etc. Thus, the need for a crosslinker having an intermediate tg still exists.
[0011] Surprisingly, the novel allophanate-modified, partially trimerized cycloaliphatic diisocyanates described herein
were found to have relatively low glass transition temperatures (Tg). In particular, these allophanate-modified, partially
trimerized organic diisocyanate having cycloaliphatically bound isocyanate groups (preferably isophorone diisocyanates)
have a Tg ranging from -30°C to 40°C. In addition, these trimer/allophanates of cycloaliphatic diisocyanates, and par-
ticularly of IPDI, exhibit long pot life and short dry times, but have comparable chemical and weathering resistance to
standard blended systems (of HDI and IPDI trimers). The surprisingly favorable pot life and dry time obtained are due
to the ability to catalyze without having to adjust for the different reactivities of the blend of HDI and IPDI.

SUMMARY OF THE INVENTION

[0012] This invention relates to an allophanate-modified, partially trimerized organic diisocyanate having cycloaliphat-
ically bound isocyanate groups (preferably isophorone diisocyanate) which is characterized by a low Tg, and to a process
for preparing the allophanate-modified, partially trimerized organic diisocyanate having cycloaliphatically bound isocy-
anate groups (preferably isophorone diisocyanate) which is characterized by a low Tg.

[0013] The allophanate-modified, partially trimerized cycloaliphatic diisocyanate of the present invention is character-
ized by a Tg which ranges from at least -30°C to less than or equal to 40°C measured after the removal of an unreacted
excess monomer from the resultant product. These allophanate-modified, partially trimerized cycloaliphatic diisocyanates
comprise the reaction product of:

(1) an organic diisocyanate having cycloaliphatically bound isocyanate groups, which is 1-isocyanato-3,3,5-trimethyl-
5-isocyanatomethyl cyclohexane;

with

(2) a hydroxyl-functional organic compound having a molecular weight of 200 to 2,000 and a functionality of greater
than 1 to less than or equal to 3 which is selected from a group consisting of polyester diols, polyester triols,
caprolactone based polyester diols and caprolactone based polyester triols.

in the presence of

(3) at least one trimerisation catalyst.

[0014] These novel allophanate-modified, partially trimerized cycloaliphatic diisocyanates based on 1-isocyanato-
3,3,5-trimethyl-5-isocyanatomethyl cyclohexane are preferably free of unreacted excess cycloaliphatic diisocyanate. It
is preferred that the unreacted excess of diisocyanate is removed by stripping such that the resultant product has a free
monomer content of less than 0.5% by weight, based on the total weight of the final product.

[0015] The process of preparing the allophanate-modified, partially trimerized cycloaliphatic diisocyanate which is
characterized by a Tg measured after the removal of an unreacted excess monomer from the resultant product. which
ranges from at least about -30°C to less than or equal to about 40°C, comprises:

(A) providing an organic diisocyanate having cycloaliphatically bound isocyanate groups, based on IPDI

(B) trimerizing a portion of the isocyanate groups of the cycloaliphatic diisocyanate which is 1-isocyanato-3,3,5-
trimethyl-5-isocyanatomethyl cylohexane in the presence of a trimerisation catalyst,

(C) terminating the trimerization reaction at the desired degree of conversion, and

(D) removing unreacted excess diisocyanate 1-isocyanato-3,3,5-trimethyl-5-isocyanatomethyl cyclohexane) from
the product (preferably by stripping and preferably such that the product has a free IPDI monomer content of less
than 0.5% by weight, based on the total weight of the final product);

wherein prior to step (D), the process additionally comprises adding a hydroxyl-functional organic component which
has a molecular weight of 200 to 2,000 and a functionality of greater than 1 to less than or equal to 3 which is
selected from a group consisting of polyester diols, polyester triols, caprolactone based polyester diols and capro-
lactone based polyester triols, and allowing the reaction to continue until the desired quantity of allophanate and
isocyanurate groups are formed.

[0016] The present invention is also directed to a coating composition comprising the low Tg., allophanate-modified,
partially trimerized organic diisocyanate having cycloaliphatically bound isocyanate groups, and to a process for the

preparation of these coating compositions.

DETAILED DESCRIPTION OF THE INVENTION

[0017] The novel allophanate-modified, partially trimerized organic diisocyanate having cycloaliphatically bound iso-
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cyanate groups of the present invention are characterized by a low Tg. The allophanate-modified, partially trimerized
organic diisocyanate having cycloaliphatically bound isocyanate groups typically has a Tg of at least about -30°C or
higher, preferably of at least -20°C or higher, and more preferably of at least -10°C or higher. Also, the allophanate-
modified, partially trimerized organic diisocyanate having cycloaliphatically bound isocyanate groups typically has a Tg
of less than or equal to 40°C, preferably of less than or equal to 30°C, and more preferably of less than or equal to about
25°C. In addition, the partially trimerized organic diisocyanate having cycloaliphatically bound isocyanate groups may
have a Tg ranging between any combination of these upper and lower values, inclusive, e.g. from at least -30°C to less
than or equal to 40 °C, preferably from at least -20°C to less than or equal to 30°C, and more preferably from at least
-10°C to less than or equal to 25°C. The products of the invention may be used with or without monomer.

[0018] As used herein, the term molecular weight refers to the number average molecular weight and the term func-
tionality refers to nominal functionality. The nominal functionality of a polyol, for example, refers to the average number
of active hydrogen groups on the initiator or initiator blend used in producing the polyol, and the number average molecular
weight is based on the measured hydroxyl number of a given polyol, and the nominal functionality of the polyol. Hydroxyl
number is determined by end-group analysis and is also defined be the equation:

OH = (56.1 x 1000 /eq. wt.) = (56.1 x 1000) x (f/mol. wt.)

wherein:

OH: represents the hydroxyl number of the polyol,

eq. wt.: weight per molar equivalents of contained OH groups,

f: represents the nominal functionality of the polyol, i.e. the average number of active hydrogen groups
on the initiator or initiator blend used in producing the polyol,

and mol. wt.:  represents the nominal number average molecular weight based on the measured hydroxyl number

and the nominal functionality of the polyol.

[0019] As used herein, the term "cycloaliphatically bound isocyanate groups" means cycloaliphatically bound isocy-
anate groups. This term does not include compounds having aliphatically bound isocyanate groups.

[0020] Examples of suitable diisocyanates to be used as starting materials for preparing the polyisocyanates according
to the present invention are organic diisocyanates represented by the formula:

R(NCO)2

wherein R represents an organic group obtained by removing the isocyanate groups from an organic diisocyanate having
cycloaliphatically bound isocyanate groups and a molecular weight of 112 to 1,000, preferably 140 to 400. Preferred
diisocyanates for the process according to the invention are those represented by the above formula wherein R represents
a divalent cycloaliphatic hydrocarbon group having from 5 to 15 carbon atoms. Examples of the organic diisocyanates
which are particularly suitable for the process include cyclohexane-1,3- and -1,4-diisocyanate, 1-isocyanato-2-isocy-
anatomethyl cyclopentane, 1-isocyanato-3-isocyanatomethyl-3,5,5-trimethylcyclohexane (isophorone diisocyanate or
IPDI), bis-(4-isocyanatocyclohexyl)-methane, bis-(4-isocyanato-3-methyl-cyclohexyl)methane, 1-isocyanato-1-methyl-
4(3)-isocyanatomethyl cyclohexane, and 2,4- and/or 2,6-hexahydro-toluylene diisocyanate. Mixtures of diisocyanates
may also be used. Preferred diisocyanates are isophorone diisocyanate and bis-(4-isocyanatocyclohexyl)methane. Iso-
phorone diisocyanate (IPDI) is especially preferred.

[0021] Although it is possible to use mixtures of organic diisocyanates herein, the suitable mixtures for the present
invention are preferably limited to organic diisocyanates which have cycloaliphatically bound isocyanate groups. Any
mixtures of the cycloaliphatically bound isocyanates herein with other diisocyanates (i.e. aliphatic and/or aromatic di-
isocyanates) must satisfy the requirements of Tgyas set forth above.

[0022] In a preferred embodiment, the organic diisocyanate component herein is free of diisocyanates which have
aliphatically bound isocyanate groups and/or of diisocyanates which have aromatically bound isocyanate groups. It is
most preferred that the organic isocyanate component of the present invention is free of 1,6-hexamethylene diisocyanate.
[0023] In accordance with the present invention it is preferred to treat the starting diisocyanates by bubbling an inert
gas such as nitrogen through the starting diisocyanate in order to reduce the content of carbon dioxide. This process is
discussed in German Offenlegungsschrift 3,806,276 (U.S. Application, Ser. No. 07/311,920, the disclosure of which is
hereby incorporated by reference).

[0024] Suitable compounds to be used as component(2) in accordance with the presentinvention include, forexample,
any organic compound which contains hydroxyl functionality and has a molecular weight of 200 to 2,000 and a hydroxyl
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functionality of greater than 1 and less than or equal to 3.

[0025] The suitable hydroxyl functional organic compounds to be used herein typically have a number average mo-
lecular weight of at least 200, preferably at least 300 and more preferably at least 400. These hydroxyl functional organic
compounds also typically have a molecular weight of less than or equal to 2000, preferably less than or equal to 1500
and more preferably less than or equal to 1000. The hydroxyl functional organic compounds may have a molecular
weight ranging between any combination of these upper and lower values, inclusive, e.g. from 200 to 2000, preferably
from 300 to 1500 and more preferably from 400 to 1000.

[0026] These organic compounds also typically have a hydroxyl functionality of greater than 1 and less than or equal
to 3. The hydroxyl functionality of these organic compounds is typically greater than 1, preferably greater than 1.5 and
more preferably greater than 1.8. These organic compounds also typically have a hydroxyl functionality of less than or
equal to 3, preferably less than 2.9 and more preferably less than 2.8. The organic compounds may have a hydroxyl
functionality ranging between any combination of these upper and lower values, inclusive unless otherwise noted, e.g.
from greater than 1 to less than or equal to 3, preferably from greater than 1.5 to less than 2.9 and more preferably from
greater than 1.8 to less than 2.8.

[0027] Inaccordance with the presentinvention, suitable hydroxyl-functional. organic compounds include, forexample,
polyether polyols, polyester polyols, polycarbonate polyols, polyacetals, polyesterethers, polyester carbonates, poly-
thioethers, polymer polyols, polyamides, polyesteramides, polysiloxanes, polybutadienes and polyacetones. Obviously,
these hydroxyl-functional organic compounds must satisfy the above requirements for molecular weight and functionality.
[0028] In a preferred embodiment of the present invention, the hydroxyl-functional organic compound additionally
contains one or more ester groups. Such hydroxyl-functional organic compounds which are suitable for use herein
include, for example, the known polyester diols which can be synthesized from diols and dicarboxylic acids, and capro-
lactone polyesters.

[0029] As is known in the art, suitable diols for the preparation of polyester diols include dimethylol cyclohexane,
ethanediol, propane-1,2- and -1,3-diol, butane-1,2-, -1,3- and -1,4-diol and neopentyl glycol, and suitable dicarboxylic
acids include aromatic dicarboxylic acids such as phthalic acid, isophthalic acid and terephthalic acid; cycloaliphatic
dicarboxylic acids such as hexahydrophthalic acid, tetrahydrophthalic acid, endomethylene tetrahydrophthalic acid and
anhydrides thereof; and preferably aliphatic dicarboxylic acids such as succinic acid, glutaric acid, adipic acid, suberic
acid, azelaic acid and sebacic acid or anhydrides thereof. Mixtures of the starting materials mentioned by way of example
for the production of the polyesters may also be used.

[0030] Itis also possible to use mixtures of different polyesters of the type mentioned in the process according to the
invention.

[0031] Itis particularly preferred to use polyester diols of g-caprolactone having a molecular weight and functionality
in the range mentioned which above. Higher functionality polyesters are less preferred as the increase in functionality
will start crosslinking and also increase the viscosity. Such caprolactone polyesters can be prepared in known manner
from a diol of the type mentioned by way of example above as starter molecule and g-caprolactone. In the present case,
diethylene glycol and 1-4-butanediol are preferably used as this diol.

[0032] In general, the diisocyanate and the hydroxyl-functional organic compound are present in amounts such that
the equivalent basis of isocyanate groups to hydroxyl groups ranges from 30:1 to about 3:1. The equivalent basis of
isocyanate groups to hydroxyl groups is typically less than or equal to 30:1, preferably less than or equal to 25:1 and
most preferably less than or equal to 20:1, inclusive. In addition, the equivalent basis of isocyanate groups to hydroxyl
groups may be greater than or up to 3:1, and preferably greater than or equal to 5:1, inclusive. The equivalent basis of
isocyanate groups to hydroxyl groups may range between any combination of these upper and lower values, inclusive,
e.g. from 30:1 to 3:1, preferably from 25:1 to 5:1 and from 20:1 to 5:1.

[0033] Suitable catalysts to be used in the present invention include the catalysts known in polyurethane chemistry to
be useful for forming isocyanurate groups (i.e. trimer groups). Such catalyst may commonly be referred to as trimerization
catalysts. Examples of suitable catalysts include,, for example, the various catalysts identified in U.S. Patents 3,252,942,
3,487,080, 4,324,879, 4,412,073, 4,487,928, 4,537,961, 4,604,418, 4,675,401, 5,076,958, 5,124,427, 5,208,334,
5,235.018, 5,444,146. Quaternary ammonium hydroxides are preferably used as catalysts in the process according to
the invention. Generally, it is possible to use any quaternary ammonium hydroxides known as trimerization catalysts for
isocyanate groups. Suitable quaternary ammonium hydroxides include the quaternary ammonium hydroxides as de-
scribed in, U.S. Patents 3,487,080 and 4,324,879, in EP-A-10,589. Other suitable quaternary ammonium hydroxides
include compounds as described at column 5, lines 12-26 of U.S. Patent 5,076,958. Preferred catalysts include com-
pounds which are described at column 5, lines 29-42 of U.S. Patent 5076,858,

[0034] Particularly preferred catalysts are N,N,N-trimethyl-N-benzyl ammonium hydroxide and N,N,N-trimethyl-N-(2-
hydroxypropyl)-ammonium hydroxide.

[0035] Obviously, a mixture of catalysts may be used in the present invention.

[0036] Itis also possible to include an allophanate catalystin the process of the present invention. Allophanate catalyst
are known and described in, for example, U.S. Patents 5,319,053, 5,319,054. These include catalysts such as, for
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example, zinc acetylacetonate, zinc octoate, zirconium octoate, stannous octoate, etc.

[0037] The catalysts may be used in solvent-free form although they are preferably used in the form of dilute solutions.
Suitable solvents are described in the cited publications.

[0038] The preparation of the allophanate-modified, partially trimerized diisocyanate (preferably IPDI) of the present
invention can be done by several different methods or processes. The processes of the invention may obviously be
carried out either batchwise or continuously. The order in which the allophanatization and the trimerization take place
is immaterial, provided that both process steps are carried out before removal of the excess starting diisocyanate. Thus,
the allophanatization reaction between the diisocyanate and the hydroxyl-functional organic component can occur prior
to the trimerization reaction. It is also within the scope of the invention for the trimerization reaction to occur first, prior
to the allophanatization reaction. This requires that the hydroxyl-functional organic compound be added either after the
trimerization reaction is completed or after the trimerization reaction is started but prior to the desired end point of the
trimerization reaction. Obviously, the hydroxyl-functional organic compound can be added in portions at any time through-
outthe process. In addition, the allophanatization and the trimerization reactions can occur simultaneously in the process
of the invention. Depending on the exact process used, it may be necessary to add additional diisocyanate at some
point during the process. It is, however, important that both the trimerization and the allophanatization reactions be
completed prior to removal of the excess starting diisocyanate. More detailed information concerning these processes
is set forth below.

[0039] Another possible process of the present invention, although less preferred, is the separate formation of the
allophanate component and of the trimer component, followed by blending these two separate components together to
yield the desired product.

[0040] To complete (orterminate) the trimerization and allophanatization reaction, the catalyst is generally deactivated
by heat and/or by the addition of a suitable catalyst poison to the reaction mixture. Suitable catalyst poisons, particularly
when the preferred ammonium hydroxide catalysts are used, include inorganic acids such as hydrochloric acid, phos-
phorous acid or phosphoric acid; sulfonic acid or derivatives thereof such as methanesulfonic acid, p-toluene-sulfonic
acid or p-toluenesulfonic acid methyl or ethyl ester; and perfluorinated sulfonic acids such as nonafluorobutane sulfonic
acid. Particularly suitable deactivators, i.e. catalyst poisons, include acidic esters of phosphorous acid or phosphoric
acid such as dibutylphosphite, dibutylphosphate or di-(2-ethylhexyl)-phosphate, which are preferably used in the form
of a dilute solution in diisocyanate. The deactivators are generally added to the reaction mixture in a quantity at least
equivalent to the catalyst. However, since the catalysts can partially decompose during the trimerization reaction, it is
often sufficient to add a sub-equivalent quantity of the deactivator. When thermally labile catalysts such as quaternary
ammonium hydroxides containing hydroxyalkyl substituents at the nitrogen are used, it is often unnecessary to add a
catalyst poison because the reaction may be terminated by briefly heating the reaction mixture to temperatures above
100°C. (thermal decomposition, i.e., deactivation of the catalyst).

[0041] The quantitative ratios between the individual reactants should be selected to ensure that the starting diisocy-
anate is used in such an excess such that, on completion of the reaction, the reaction mixture still contains at least 10%
by weight, preferably 35 to 70% by weight of unreacted starting diisocyanate, based on the mixture as a whole, not
including any inert solvent used.

[0042] The process according to the invention is generally carried out at a temperature of about 0°C to 150°C. The
allophanatization step, which may optionally be carried out separately at the beginning or at the end of the process,
preferably takes place at about 0°C to 150°C., more preferably 50°C to 120°C. The trimerization steps which optionally
takes place separately before or after the allophanatization step, preferably takes place at a temperature of about 0°C
to 150°C., more preferably about 50°C to 120° C. If the two reaction steps are carried out at the same time, the reaction
temperatures are generally about 0°C to 150°C., preferably about 50°C to 120°C. The trimerization reaction is terminated
thermally and/or by the addition of a catalyst poison, preferably after a degree of trimerization of about 10 to 50%, more
preferably about 20 to 40% has been reached. The "degree of trimerization” is understood to be the percentage of
isocyanate groups of the starting diisocyanate which reacts to form trimers; the allophanatization step is disregarded in
this calculation. However, it is essential that the reaction mixture still contains atleast 10% by weight of unreacted starting
diisocyanate on completion of allophanatization and trimerization.

[0043] Oncompletion of the allophanatization and trimerization reactions, the excess starting diisocyanate is separated
off, optionally together with other volatile constituents present in the reaction mixture (such as solvent) by a suitable
measure to a residual content of starting diisocyanate of at most 0.5% by weight. This can be done by thin-layer distillation
or extraction, for example using n-hexane as extractant. It is preferred that the excess monomer is removed by stripping,
and preferably results in a product that has a free (IPDI) monomer content of less than 0.5% by wt.

[0044] The end products of the process according to the invention containing allophanate and isocyanurate groups
are substantially colorless polyisocyanates that are dissolved in solvent for use. The products of the process according
to the invention, which are based on IPDI, generally have an NCO content of about 6 to 20% by weight and a HAZEN
color value (DIN 53 409) of less than 100.

[0045] The products of the process according to the invention are soluble in standard solvents (such as esters, ketones
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and hydrocarbons, and may be diluted therewith without clouding) and are distinguished by high stability in storage.
They are substantially free from secondary products. They are also eminently suitable for use as hardeners for two-
component polyurethane lacquers, in which the usual polyether polyols, polyester polyols and/or polyacrylate polyols
are present as polyhydroxyl compounds suitable as reactants for the polyisocyanates. Particularly preferred reactants
for the products of the process according to the invention are polyacrylates containing hydroxyl groups, i.e., polymers
or copolymers of alkyl(meth)acrylates, optionally with styrene or other copolymerizable olefinically unsaturated mono-
mers.

[0046] One problem with IPDI trimer is that it has a very different reactivity compared to HDI trimers. This presents a
unique problem for a formulator because they try to catalyze a mixture which contains polymers with different reaction
rates. If the IPDI trimer is properly catalyzed the pot life suffers, or if the IPDI trimer is under catalyzed then chemical
resistance will suffer. A coating formulation based solely on IPDI trimer is not possible since it suffers from very poor
chemical resistance and weathering. As previously discussed, a blend of HDI and IPDI containing polyisocyanates, if
catalyzed to optimize dry time, is dominated by the cure response of the HDI base polyisocyanate and typically exhibits
a pot life that is too short and may cause processing problems. Conversely, if this blend is "under catalyzed", the cure
response of the IPDI polyisocyanate dominates which results in poor chemical and weathering resistance.

[0047] Dry time also affects appearance. Thus, when dry time is too fast, the coating composition typically looks "tight
or pinched", and reduces the gloss, DOI and other appearance properties. The reasonable dry times of the presently
claimed allophanate-modified, partially trimerized cycloaliphatic diisocyanates give coatings which are smooth, have
high gloss and DOI and an overall good appearance.

[0048] The present invention also relates to coating compositions that comprise the allophanate-modified, partially
trimerized cycloaliphatic diisocyanates as described above, and to a process for the preparation of these coating com-
positions.

[0049] More specifically, the coating compositions are two-component coating compositions that comprise the reaction
product of (A) the allophanate-modified, partially trimerized cycloaliphatic diisocyanates having a low Tg as described
herein, with (B) at least one compound that contains (preferably at least two) isocyanate-reactive groups. These coating
compositions may additionally comprise (C) one or more solvents, (D) one or more additives and/or auxiliary agents
including, for example, but not limited to UV absorbers, catalysts, pigments, etc. Additional details concerning these
coating compositions can be found in, for example. U.S. Patent 5,444,146, specifically at column 7, line 31 through
column 8, line 36, the disclosure of which is hereby incorporated by reference.

EXAMPLES

[0050] The following materials were used in the examples described below.

IPDI: 1-isocyanato-3,3,5-trimethyl-5-isocyanatomethyl cyclohexane

Iso A: 1,3,5-tris-isocyanatohexyl)-2,4,6-trioxohexahydro-1,3,5-triazine having a functionality of about 3.5, an
NCO group content of about 21.8% and a viscosity of about 2500 mPas at 25°C

Iso B: a partially trimerized isophorone diisocyanate having about 70% solids, a functionality of about 3.3, an
NCO group content of about 11.9% and a viscosity of about 2800 mPas at 25°C

Iso C: an allophanate-modified, partially trimerized diisocyanate prepared as described in Example 5in Table 1

Iso D: an allophanate-modified, partially trimerized diisocyanate prepared as described in Example 6 of Table 1

Diol 1: an ester-functional diol having a molecular weight of 400 which comprises the reaction product of 1,4-
butanediol and ¢-caprolactone, and which is commercially available from Solvay as CAPA 203

Diol 2: an ester-functional diol having a molecular weight of 520 which comprises the reaction product of
diethyleneglycol and g-caprolactone, and which is commercially available as CP-3200

Diol 3: an ester-functional diol having a molecular weight of 1220 which comprises the reaction product of 1,4-
bututanediol, and which is commercially available as CP-3230.

Triol 1: an ester-functional triol having a molecular weight of 540 which comprises the reaction product of
trimethylolpropane and g-caprolactone , and which is commercially available from Solvay as CAPA 305

Polvol A: a polyacrylate resin having a hydroxyl number of 55, and which is dissolved at 55% weight solids in
xylene

Polyol B: a hydroxyl-functional polyacrylate resin supplied in n-butyl acetate and xylene (1:1) at 50% weight solids

Polvol C: a saturated polyester polyol resin supplied in butyl acetate at 70% weight solids

Catalyst A: N,N,N-trimethyl-N-(2-hydroxypropyl)-ammonium hydroxide, which is commercially available as Triton
B from Aldrich or Acros

Catalyst B: dibutyl tin dilaurate diluted to 1 % weight solids in propylene glycol monomethyl ether acetate

Stopper: dibutyl phosphate

Solvent A: n-butyl acetate
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Solvent B: methyl isobutyl ketone

Solvent C: methyl n-amyl ketone

Solvent D: propylene glycol monomethyl ether acetate

Solvent E: xylene

Additive A: polyether-modified methyl polysiloxane which is commercially available as Baysilone OL-17, diluted to
10% in n-butyl acetate

Additive B: polyether modified polydimethylsiloxane which is commercially available as BYK-331, diluted to 10%
in n-butyl acetate

Additive C: a solution of a polyacrylate copolymer which is commercially available as BYK-358

Additive D: cellulose acetate butyrate resin which is commercially available as CAB 551-0.01, diluted to 33% in

propylene glycol monomethyl ether acetate
Tinuvin 1130:  a UV absorber of the hydroxyphenylbenzotriazole class diluted to 50% in xylene
Tinuvin 292: a hindered amine light stabilizer diluted to 50% in xylene

[0051] The following procedure was used to prepare Example 3 using relative quantities of individual components as
set forth in TABLE 1.

TABLE 1:
Component Wt. (9) Eq. Wt. Equivalents
IPDI 716.21 111.1 6.45
Diol 2 83.79 259.96 0.32
Catalyst A: 5% mix in butanol 2.30 | 3345.00 0.0007
Stopper 0.14 210.21 0.0007
Total Wt 800.00

Preferred Low Tg IPDI AMT Formulation:

Procedure for preparing a low Tg AMT (allophanate-modified trimer) of an diisocyanate having cycloaliphatically bound
isocyanate groups:

[0052] Into an appropriately sized round bottom reaction flask, were charged the respective amounts of IPDI and Diol
2 . The contents of the flask were stirred and heated to 80°C while bubbling nitrogen under the surface of the liquid.
Once the mixture reached 80°C, this continued for 1 to 2 hours. After this time, a sample was taken to determine if the
urethane step of the reaction is complete. A NCO group content of about 32.15% NCO means that the urethane reaction
is completed. Once the urethane reaction is completed, the process continues with the trimerization by slowly charging
to the reaction mixture a 5% solution of Catalyst A (i.e. Triton B) in n-butanol. As the allophanate and the trimer started
to form, the reaction exothermed. The reaction mixture was maintained at a temperature of 80°C to 100°C until the
%NCO reached 26.5%. When the %NCO reached 26.5%, dibutyl phosphate was charged to the mixture to stop the
reaction. The excess IPDI monomer was the removed by thin film evaporation at 180°C and <500 m Torr pressure.
[0053] The allophanate-modified, partially trimerized diisocyanates of Examples 1-2 and 4-8 in Table 2 were prepared
by an analogous procedure to that described above. Additional details for each of these Examples can be found in Table
2. IPDI was used as the cycloaliphatic diisocyanate in each of Examples 1-8.

[0054] Coatingsformulations were prepared in Examples 11-22. Two known isocyanates (Iso A and Iso B as previously
described) were used in Examples 11, 12, 15, 16,19 and 20. These are comparative examples. Examples 13, 14, 17,
18, 21 and 22 were prepared from allophanate-modified, partially trimerized diisocyanates which were representative
of the invention. These AMT diisocyanates were those isocyanates produced in Examples 5 and 6 as set forth in Table 2.

Table 2:
Example Polyol NCO:0OH % NCO of Product Tg("C) 120°C Viscosity (cps)
1 Diol 1 20:1 13.12 21 5430
2 Triol 1 | 20:1 14.05 38 1600
3 Diol2 | 20:1 12.48 22 6790
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(continued)

Example Polyol NCO:0OH % NCO of Product Tg("C) 120°C Viscosity (cps)
4 Diol 3 | 20:1 9.19 -14 1750

5 Diol 1 20:1 12.97 ND 6890

6 Diol2 | 20:1 ND ND ND

7 Diol2 | 20:1 12.49 21 ND

8 Diol2 | 20:1 12.65 21 4540

9(IscA) | —- - 21.8 -60 -

10(lsoB) | - - 11.9 60 -

ND not determined

Table 3A: Coatings Formulations of Examples 11-18

Example 11*3 12*3 13 14 15*3 16*3 17 18
Polyol A 43.42 | 43.02 37.38 36.85

Polyol B 5473 | 54.22 | 48.62 | 48.08
Add. A 0.34 0.34 0.34 0.34
Add. B 0.17 0.17 0.17 0.17

Add. C 0.32 0.32 0.32 0.32

Add. D 0.21 0.21 0.21 0.21
Catalyst B 0.34 0.34 0.34 0.34 0.34 0.34 0.34 0.34
Tinuvin 1130 | 1.35 1.35 1.35 1.35 1.36 1.36 1.36 1.36
Tinuvin 292 0.68 0.68 0.68 0.68 0.68 0.68 0.68 0.68
Solvent A 15.04 14.84 14.79 14.85 13.62 13.5 13.8 13.88
Solvent B 15.04 14.84 14.79 14.85

Solvent C 15.04 14.84 14.79 14.85

Solvent D 8.6 8.52 8.72 8.77
Solvent E 13.62 13.5 13.8 13.88
Iso A 8.61 7.08 6.51 5.41

Iso B 2.53 1.93

Iso C 15.37 12.14

Iso D 15.75 12.47
*3(comparative)

Table 3B: Coatings Formulations of Examples 19-22:

Example 19*3 20*3 21 22
Polyol C 47.93 47 .14 39.13 38.41
Additive B 0.26 0.26 0.26 0.26
Additive C 0.49 0.49 0.49 0.49
Catalyst B 0.51 0.51 0.51 0.51
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(continued)

Example 19*3 20*3 21 22
Tinuvin 1130 | 2.05 2.05 2.05 2.05
Tinuvin 292 1.02 1.02 1.02 1.02
Solvent A 10.04 9.6 8.78 8.82
Solvent B 10.04 9.6 8.78 8.82
Solvent C 10.04 9.6 8.78 8.82
Iso A 17.63 14.55

Iso B 52

Iso C 30.19

Iso D 30.79
*3(comparative)
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Table 5: Gardner Circular Dry times (in hours) for Coating Formulations of Examples 11-22;

Example 11*3 12*3 13 14 15*3 16*3 17 18 19*3 | 203 21 22
STT 0.25 0.25 0.25 | 0.25 0.25 0.25 | 0.25 0.25 0.25 0.25 0.25 0.25
SD 1 0.75 0.5 05 0.25 0.25 0.25 0.25 1.75 1.75 2 2.25
HD 2.5 1.5 0.75 1 05 0.5 05 0.75 2.5 2.25 3 35
MF 6 6 6 6 6 6 6 6 6 6 6 6
Temp (°C) | 22 22 22 22 22 22 22 22 22 22 22 22
RH 50 50 50 50 50 50 50 50 50 50 50 50
*3(comparative)

STT: settotouch

SD: surface dry

HD: hard dry

MF: mar free

RH: relative humidity

Table 6: MEK Double Rubs - Method B for Coating Formulations (rating 1-10, with 10 being no effect) for Examples 11-22:

Example 11%3 |12 |13 14 15*3 | 16*3 |17 18 19*3 12073 |21 22
# of double rubs (1 day) | 100 | 50 50 75 100 100 |25 15 46 68 15 12
Rating (1 day) 2 2 2
# of double rubs (5day) | 100 | 100 | 100 [ 100 | 100 100 |75 100 | 100 100 | 100 | 100
Rating (5 day) 8 8 6 3 7 8 4 9 9 3 3
# of double rubs (7 day) | 100 | 100 | 100 [ 100 | 100 100 | 100 |[100 | 100 100 | 100 | 100
Rating (7 day) 10 9 7 4 7 6 2 2 10 9 6 6
#ofdoublerubs (14 day) | 100 100 | 100 |[100 | 100 100 | 100 |[100 | 100 100 | 100 | 100
Rating (14 day) 9 8 5 7 6 4 3 9 6 8
*3(comparative)

Table 7: Pendulum Hardness (in seconds) for Coating Formulations for Examples 11-22:
Example 1173 | 12*3 [ 13 14 15*3 [ 16*3 | 17 18 19%3 | 20%3 | 21 22
Hardness Value (5 hr) 209 | 200 (200 | 199 | 190 183 | 181 | 184 | 202 | 206 | 200 | 198
Hardness Value (1 day) | 161 165 | 149 | 159 | 151 150 | 140 | 147 | 144 | 159 | 129 | 130
Hardness Value (7 day) | 213 | 209 | 214 | 204 | 187 186 | 186 | 188 | 206 | 208 | 201 | 204
HardnessValue (14day) | 214 [ 209 | 216 | 210 | 189 187 | 192 | 193 | 209 | 210 | 209 | 207

*3(comparative)

Table 8: Water Spot Testing for Coating Formulations (rating 1-10, with 10 being no effect) for Examples 11-22:

Example 113 123 13 14 15*3 163 17 18 19*3 2073 21 22
Rating (30 Min.) | 5 3 5 5 4 4 5 4 3 3 4 5
Rating (1 Hr.) 5 5 5 7 5 5 6 4 3 3 4 5

12
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(continued)

Example 11*3 12*3 13 14 15*3 16*3 17 18 19*3 20*3 21 22
Rating (2 Hr.) 5 6 6 7 5 5 7 7 3 3 5 5
Rating (3 Hr.) 5 6 6 9 5 5 7 7 4 4 5 5
Rating (4 Hr.) 5 6 7 9 6 5 7 7 4 4 5 6
Rating (5 Hr.) 6 7 7 9 7 8 9 7 5 6 6 6
Rating (6 Hr.) 5 7 8 9 7 8 9 7 5 7 6 7
Rating (7 Hr.) 5 7 8 9 7 8 9 7 5 7 7 6
*3(comparative)

Table 9: Zahn Cup Viscosity Measurement for Coating Formulations (seconds of effluent time) for Examples 11-22:

Example 11*3 12*3 13 14 15*3 16*3 17 18 19*3 20*3 21 22
Viscosity (1 min.) 14 14 15 14 21 21 20 20 18 18 19 20
Viscosity (30 Min.) | 15 15 15 15 22 22 20 20 19 19 20 20
Viscosity (1 Hr.) 15 15 15 15 22 22 20 21 20 20 20 21
Viscosity (2 Hr.) 16 15 15 15 23 23 20 21 22 22 22 21
Viscosity (3 Hr.) 16 16 15 15 24 24 21 21 25 25 22 23
Viscosity (4 Hr.) 16 16 15 15 25 24 21 21 31 31 23 24
Viscosity (5 Hr.) 16 16 15 15 27 25 21 21 29 37 24 26
Viscosity (6 Hr.) 16 16 15 15 28 27 21 21 54 46 26 28
Viscosity (7 Hr.) 17 16 15 15 29 27 21 22 26 28
*3(comparative)
Claims

1. An allophanate-modified, partially trimerized cycloaliphatic diisocyanate which is characterized by a T of -30°C to
40 °C measured after the removal of an unreacted excess monomer from the resultant product, and which comprises
the reaction product of:

(1) organic diisocyanate having cycloaliphatically bound isocyanate groups,

with

(2) an hydroxyl-functional organic compound having a molecular weight of 200 to 2,000 and a functionality of
greater than 1 to less than or equal to 3.

in the presence of

(3) at least one trimerization catalyst,

characterized in that

said organic diisocyanate is 1-isocyanato-3,3,5-trimethyl-5-isocyanatomethyl cycloltexane,

and

said hydroxyl-functional organic compound is selected from the group consisting of polyester diols, polyester
triols, caprolactone based polyester diols and caprolactone based polyester triols.

2. The allophanate-modified, partially trimerized cycloaliphatic diisocyanate of Claim 1, wherein the Tg. ranges from
-20°C and to 30°C.

3. A process for preparing an allophanate-modified, partially trimerized cycloaliphatic diisocyanate which is charac-

13
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terized by a Tg of -30°C to 40 °C measured after the removal of an unreacted excess monomer from the resultant
product and which comprises:

(A) providing an organic diisocyanate having cycloaliphatically bound isocyanate groups,

(B) trimerizing a portion of the isocyanate groups of an organic diisocyanate having cycloaliphatically bound
isocyanate groups in the presence of a trimerization catalyst,

(C) terminating the trimerization reaction at the desired degree of trimerization, and

(D) removing unreacted excess diisocyanate from the resultant product such that the product has the free
monomer content of the diisocyanate is less than 0.5% by weight;

wherein prior to step (D), the process additionally comprises adding at least one hydroxyl-functional organic
compound having a molecular weight of 200 to 2,000 and a functionality of greater than 1 to less than or equal
to 3, and allowing the reaction to continue until the desired quantity of allophanate groups are formed,
characterized in that

said organic diisocyanate is 1-isocyanato-3,3,5-trimethyl-5-isocyanatomethyl cyclohexane,

and

said hydroxyl-functional organic compound is selected from the group consisting of polyester diols, polyester
triols, caprolactone based polyester diols and caprolactone based polyester triols.

4. The process of Claim 3, wherein the Tg. ranges from -20°C and to 30°C.

5. The process of Claim 3, in which the trimerization and the allophanatization reactions occur simultaneously.

6. The process of Claim 3, in which the trimerization reaction occurs first, followed by the allophanatization reaction.
7. The process of Claim 3, in which the allophanatization reaction occurs first, followed by the trimerization reaction.
8. A coating composition comprising:

(A) the allophanate-modified, partially trimerized cycloaliphatic diisocyanate of Claim 1, and
(B) at least one compound that contains isocyanate-reactive groups-

9. A coating composition comprising:

(A) the allophanate-modified, partially trimerized cycloaliphatic diisocyanate of Claim 3, and
(B) at least one compound that contains isocyanate-reactive groups.

Patentanspriiche

1. Allophanatmodifiziertes, partiell trimerisiertes cycloaliphatisches Diisocyanat, das durch eine nach der Entfernung
eines nicht umgesetzten Uiberschiissigen Monomers aus dem resultierenden Produkt gemessene Tg von -30°C bis
40°C gekennzeichnet ist und das Reaktionsprodukt von:

(1) organischem Diisocyanat mit cycloaliphatisch gebundenen Isocyanatgruppen mit

(2) einer hydroxylfunktionellen organischen Verbindung mit einem Molekulargewicht von 200 bis 2000 und einer
Funktionalitdat von mehr als 1 bis kleiner gleich 3

in Gegenwart von

(3) mindestens einem Trimerisierungskatalysator umfasst,

dadurch gekennzeichnet, dass

es sich bei dem organischen Diisocyanat um 1-Isocyanato-3,3,5-trimethyl-5-isocyanatomethyl-cyclohexan han-
delt

und

die hydroxylfunktionelle organische Verbindung aus der Gruppe bestehend aus Polyesterdiolen, Polyestertri-
olen, auf Caprolacton basierenden Polyesterdiolen und auf Caprolacton basierenden Polyestertriolen ausge-
wahlt ist.

2. Allophanatmodifiziertes, partiell trimerisiertes cycloaliphatisches Diisocyanat nach Anspruch 1, wobei die Tg im
Bereich von -20°C bis 30°C liegt.
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3. Verfahren zur Herstellung eines allophanatmodifizierten, partiell trimerisierten cycloaliphatischen Diisocyanats, das
durch eine nachder Entfernung eines nicht umgesetzten Uberschiissigen Monomers aus dem resultierenden Produkt
gemessene Tg von -30°C bis 40°C gekennzeichnet ist, bei dem man:

(A) ein organisches Diisocyanat mit cycloaliphatisch gebundenen Isocyanatgruppen bereitstellt,

(B) einen Teil der Isocyanatgruppen eines organischen Diisocyanats mit cycloaliphatisch gebundenen Isocya-
natgruppen in Gegenwart eines Trimerisierungskatalysators trimerisiert,

(C) die Trimerisierungsreaktion bei dem gewilnschten Trimerisierungsgrad beendet und

(D) nicht umgesetztes Uberschiissiges Diisocyanat aus dem resultierenden Produkt entfernt, so dass das Pro-
dukt einen Gehalt an freiem Diisocyanat-Monomer von weniger als 0,5 Gew.-% aufweist;

wobei man bei dem Verfahren vor Schritt (D) zusatzlich mindestens eine hydroxylfunktionelle organische Ver-
bindung mit einem Molekulargewicht von 200 bis 2000 und einer Funktionalitat von mehr als 1 bis kleiner gleich
3 zugibt und die Umsetzung weiterlaufen lasst, bis sich die gewiinschte Menge von Allophanatgruppen gebildet
hat,

dadurch gekennzeichnet, dass

es sich bei dem organischen Diisocyanat um 1-Isocyanato-3,3,5-trimethyl-5-isocyanatomethyl-cyclohexan han-
delt

und

die hydroxylfunktionelle organische Verbindung aus der Gruppe bestehend aus Polyesterdiolen, Polyestertri-
olen, auf Caprolacton basierenden Polyesterdiolen und auf Caprolacton basierenden Polyestertriolen ausge-
wahlt wird.

4. Verfahren nach Anspruch 3, wobei die Tg im Bereich von -20°C bis 30°C liegt.

5. Verfahren nach Anspruch 3, wobei die Trimerisierungsreaktion und die Allophanatisierungsreaktion gleichzeitig
stattfinden.

6. Verfahren nach Anspruch 3, wobei die Trimerisierungsreaktion zuerst stattfindet und dann die Allophanatisierungs-
reaktion stattfindet.

7. Verfahren nach Anspruch 3, wobei die Allophanatisierungsreaktion zuerst stattfindet und dann die Trimerisierungs-
reaktion stattfindet.

8. Beschichtungszusammensetzung, umfassend:

(A) das allophanatmodifizierte, partiell trimerisierte cycloaliphatische Diisocyanat nach Anspruch 1 und
(B) mindestens eine Verbindung, die isocyanatreaktive Gruppen enthalt.

9. Beschichtungszusammensetzung, umfassend:

(A) das allophanatmodifizierte, partiell trimerisierte cycloaliphatische Diisocyanat nach Anspruch 3 und
(B) mindestens eine Verbindung, die isocyanatreaktive Gruppen enthalt.

Revendications

1. Diisocyanate cycloaliphatique modifié par allophanate et partiellement trimérisé, qui est caractérisé par une Tg de
-30 °C a 40°C, mesurée apres le retrait d’'un monomeére excédentaire n’ayant pas réagi du produit obtenu, et qui
comprend le produit réactionnel de :

(1) un diisocyanate organique comportant des groupes isocyanate liés par des liaisons cycloaliphatiques, avec
(2) un composé organique a fonctionnalité hydroxyle ayant une masse moléculaire de 200 a 2 000 et une
fonctionnalité qui est de plus de 1 a 3 ou moins, en présence de

(3) au moins un catalyseur de trimérisation, caractérisé en ce que

ledit diisocyanate organique est le 1-isocyanato-3,3,5-triméthyl-5-isocyanatométhylcyclohexane,

et

ledit composé organique a fonctionnalité hydroxyle est sélectionné dans le groupe constitué de polyesters diols,
de polyesters triols, de polyesters diols a base de caprolactone et de polyesters triols & base de caprolactone.
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Diisocyanate cycloaliphatique modifié par allophanate et partiellement trimérisé selon larevendication 1, dans lequel
la Ty estde-20°C 430 °C.

Procédé de préparation d’un diisocyanate cycloaliphatique modifié par allophanate et partiellement trimérisé, qui
est caractérisé par une Tg de -30 °C a 40°C, mesurée apres le retrait d’'un monomeére excédentaire n’ayant pas
réagi du produit obtenu, et qui comprend :

(A) la fourniture d’un diisocyanate organique comportant des groupes isocyanate liés par des liaisons cycloa-
liphatiques,

(B) la trimérisation d’une partie des groupes isocyanate d’un diisocyanate organique comportant des groupes
isocyanate liés par des liaisons cycloaliphatiques en présence d’un catalyseur de trimérisation,

(C) le fait de mettre fin a la réaction de trimérisation au degré désiré de trimérisation, et

(D) rélimination du diisocyanate excédentaire n’ayant pas réagi du produit obtenu, de telle sorte que le produit
ait la teneur en monomeére libre du diisocyanate, soit moins de 0,5 % en poids ;

dans lequel, avant I'étape (D), le procédé comprend en plus I'addition d’au moins un composé organique a
fonctionnalité hydroxyle ayant une masse moléculaire de 200 a 2 000 et une fonctionnalité qui est de plus de
1 a 3 ou moins, et le fait de laisser la réaction se poursuivre jusqu’a ce que la quantité désirée de groupes
allophanate ait été formée,

caractérisé en ce que

ledit diisocyanate organique est le 1-isocyanato-3,3,5-triméthyl-5-isocyanatométhylcyclohexane,

et

ledit composé organique a fonctionnalité hydroxyle est sélectionné dans le groupe constitué de polyesters diols,
de polyesters triols, de polyesters diols a base de caprolactone et de polyesters triols & base de caprolactone.

Procédé selon la revendication 3, dans lequel la Tg estde -20°C a 30 °C.

Procédé selon la revendication 3, dans lequel les réactions de trimérisation et d’allophanatisation ont lieu simulta-
nément.

Procédé selon la revendication 3, dans lequel la réaction de trimérisation a lieu d’abord, suivie de la réaction
d’allophanatisation.

Procédé selon la revendication 3, dans lequel la réaction d’allophanatisation a lieu d’abord, suivie de la réaction de
trimérisation.

Composition de revétement comprenant :

(A) le diisocyanate cycloaliphatique modifié par allophanate et partiellement trimérisé selon la revendication 1, et
(B) au moins un composé qui contient des groupes réactifs vis-a-vis des isocyanates.

Composition de revétement comprenant :

(A) le diisocyanate cycloaliphatique modifié par allophanate et partiellement trimérisé selon la revendication 3, et
(B) au moins un composé qui contient des groupes réactifs vis-a-vis des isocyanates.
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Szabadalmd lgénypontok

QU EARI

SZTNH-10001437

‘(

L Allefanat-madosttolt, réwlegesen trimerizalt sikloalitis ditzocianat, muely 30-40°C T, Gvepensddési
hihméradkiettel jellemzstt 2 num reagdld, feloslogben 1evd monomernsk a kapott termékhil vald

shavolitisa 0tdn mdrve, &s amely az aldbbiak reakeidicemehét tartalniazes:
{1} cikloalitisan kot izociandt-csoportokkad rendelkesd szerves ditsoviandt &

2} 200-2000 molkekudastilyd ¢s Londl 10bb, de 3-nal kevesehb vagy sezal azonos szamd funkeids

oseportial rendelkezd hidvoxil-funkeids szetves vagyiilat,
{3} lepalabb egy trimerizdoids katalizdtor julenléiében,
aezal jellomerve, hogy
aszerves ditzoclandt -izocianato-3 3 S-trimetil-3-izocianatometil ciklolioxdn,
&
& hidroxil fonkoioscsopswtd szerves vegyitlet polidseter divlok, poliderter trivlok, kaprodakion-
alapis polidazter dinlok ¢s kaprolakton-alaph polidsater trivlok kivébst vilnsziot.

208z 1 igénypont szerint allefendtanddositoly, réselepesen trimaerizdls cikloalifds dilzociandt, ahol 8

T, Uvegreadest hmdrasklet 209C &5 30°C kiastii,

3. Bljdrds ogy sllofandt-modositott, sészlegesen trimerizdlt cikloalifis ditzociandt sldallitasara, smely
S30-40°0 T, dtvegeseddsi homersehiette] jollomaett 2 nem reagdld, feleslegben I8vd moncanemek a

kapott tevmekbal vald sltdvoltasa utan mérve, s amely ax alabbi pdacket farialmazza:

(A} gy eikloalifisan RIS tzosiandt csoportokkal rendelkerd szsrves dilzociandl etositisa,

»

(B} eikloalitasnn koot zociandt caoportokkal rendelkerd soerves dilsoriandt osiandt ssoportsi
exy részének trimerizacidla egy timerisdeios katalizdtor jeloniétében,
{€} s trimerizacits reakeid halejerdse o Kivant folol trimerizdeid elérdsekor, &

{12} & nent reagdld, felesloghen lovd difvociandt eltdvolitdsa a Kapott termskbd! Gay, hogy & sk

R

arabad dilzocimat owasaner tartalima kevesebb mim 0.5 1omeg logyen;

ahol g (1) Kpds ol ax eljards tartalmazea tovabba logalabb egy, 200-2000 molekalasilyi és adl
wibb, de 3-ndl kevesebb vagy azzal azonos szdma fnkeios csoportial rendeliezd hidroxil-funkeiay
szevves vegyitlet horsdadisdl, ds a reakeidt folviatdsdt 2 kivant mennyiséglt allofanat ssoportok

kialakuldsaig,

axzal jsllemerve, bogy

F205R5- 14697 A MOUSAZ EP2217630 Bl



a szerves ditzociandt I~-izocianate-3,3, S trimetil-d “zocianatometi} ciklolexdn,

a hidroxil funkeidsconpontd szerves vegyllet polidseter divlok, polissater triolok, kaprotakton.
alapu polidazter divlok és kapralakionealapt polidsster triclok korébal valasaiots.
40A 3. igénypont szerinti eljdras, abol a T, Bvepssedési hiimdrssklet 20°C & 30°C kouditi,
5. A 3. igénypont seerintt sljdrde, shol & timerizdelds & ax allofinképzs reakeid epyiddben j$taeddik
8. A 3. igdnypont seavintl eljdrds, abol o trimerizaciis reabcld jRexddik fe oldszdr 5wzt kivet az
allefanképed renked,
70 A X tgdnypont seevintl elidvds, shol ax allofinképzd reakeid jatseodik lo elSsztr 8 azt koveti a
trimerizdcios reakeid.
8. Bevonat-kompozicid, amely tartalmaz:
{A) az L. igéaypont seerinti allofandt-médositot, réaddegosen trimerizalt oikloalifis ditrociandtor,
(B} legalabh ey, dzocionatial reapdlo csoportokat tartalmazs vegyitleret,
& Bevonat-kompozieio, amely tartelmaz:

{A) s 3. igenypont szerdati allofandt-modositolt, részlegesen trimerizdlt oikloalifis diteociandtot, s

(B lepalabb egy, Beocimdital reapdld csoporiokat tartalimazd vegyiletet,
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