DESCRIPTION

POLYURETHANE RESIN COMPOSITION

TECHNICAL FIELD

[0001] The present invention relates to a 1-liquid type
polyurethane resin composition used as an adhesive.

BACKGROUND ART

[0002] Generally, polyurethane resins have a urethane bond
in a molecule and excellent abrasion resistance, oil

resistance, solvent resistance, etc., and are used in diverse

fields including adhesive, injection molding, ink, paint,

foamed body, etc.

[0003] As a case of using such a polyurethane resin as an
adhesive, a case of attaching a base material such as glass

onto a coated surface of a car body may be included. However,
since the conventional polyurethane resin had degraded
adhesiveness with the coated surface of a car body, a primer
was required to be applied on the coated surface first, a
polyurethane resin was applied thereon, and then, a base
material such as glass was attached. Like this, a primer
coating process was essentially, and in case of using the
conventional polyurethane resin, there were problems in that
a process for attaching a base material such as glass onto
the coated surface of a car body became complicated.

[0004] In addition, the conventional polyurethane resin had
a short pot 1life, degraded workability, and degraded
adhesiveness at a low temperature, and there were defects of
having lots of limitations on usage environments of the

polyurethane resin.



DISCLOSURE OF THE INVENTION
TECHNICAL PROBLEM

[0005] The present invention provides a polyurethane resin

composition which may sufficiently secure a pot life and has

excellent adhesiveness in a broad temperature range.
TECHNICAL SOLUTION

[0006] The present invention provides a polyurethane resin

composition, comprising:

[0007] a first urethane resin;

[0008] a second urethane resin obtained by reacting a
polyether polyol, an aminoalkoxy silane-based compound and an

isocyanate-bonded biuret body; and a plasticizer.
ADVANTAGEOQUS EFFECTS

[0009] The polyurethane resin composition of the present

invention has excellent adhesiveness in a broad temperature
range (for example, 5 to 35°C), and secures a sufficient pot
life and has excellent workability. Particularly, when the
polyurethane resin composition of the present invention is
used as an adhesive for attaching a base material such as
glass onto the coated surface of a car body, excellent
adhesive effects may be obtained without applying a primer on
the coated surface of the car body.

BEST MODE FOR CARRYING OUT THE INVENTION

[0010] In the present disclosure, NCO% may represent the
content of an unreacted isocyanate group by wt®% based on the
total weight of a resin.

[0011] The present invention relates to a 1-liquid type
polyurethane resin composition which 1is characterized in
including a specific urethan resin and showing excellent
adhesiveness, and particular explanation thereon 1is as

follows.



[0012] The polyurethane resin composition of the present
invention includes a first urethane resin, a second urethane
resin obtained by reacting a polyether polyol, an aminoalkoxy
silane-based compound and an isocyanate-bonded biuret body,
and a plasticizer.

[0013]

[0014] First urethane resin

[0015] The first urethane resin plays an importance role on
dispersibility, thixo properties, adhesiveness, and
mechanical properties.

[0016] The first urethane resin may be a urethane prepolymer
obtained Dby reacting a polyol compound and an isocyanate
compound.

[0017] The polyol compound may include, for example, one or
more selected from the group consisting of a polyethylene
glycol, a polypropylene glycol, a polytetramethylene glycol,
and a polypropylene triol. In this case, the polyol compound
may have a weight average molecular weight (Mw) of 500 to
10,000 g/mol, 1,000 to 8,000 g/mol, 1,500 to 6,000 g/mol, or
2,000 to 5,000 g/mol.

[0018] The isocyanate compound may include, for example,
2,4-toluene diisocyanate (2,4-TDI), 2,6-toluene diisocyanate
(2,6-TDI), 4,4’ -diphenylmethylene diisocyanate (4,4’ -MDI),
2,4’ -diphenylmethylene diisocyanate (2,4’-MDI), 1,4-phenylene
diisocyanate, 1,5-naphthalene diisocyanate, ethylene
diisocyanate, propylene diisocyanate, tetramethylene
diisocyanate, hexamethylene diisocyanate, or isophorone
diisocyanate.

[0019] For the reaction of the polyol compound and the

isocyanate compound, a plasticizer (first plasticizer) may be



used. Particular examples of the plasticizer may include
dioctyl phthalate, dibutyl phthalate, dioctyl adipate,
diisodecyl phthalate, diisononyl ©phthalate, or mixtures
thereof.

[0020] The first urethane resin may have a weight average
molecular weight (Mw) of 2,500 to 15,000 g/mol, 5,000 to
15,000 g/mol, or 7,000 to 12,000 g/mol, in consideration of
the wviscosity, flexibility, etc. of the polyurethane resin
composition.

[0021] In addition, the first urethane resin may have the
content of an unreacted isocyanate group (NCO%) of 0.5 to 3.0,
1.0 to 2.5, or 1.2 to 2.2 based on the total weight of the
resin.

[0022] The first urethane resin may be included in an amount
of 35 to 70 parts by weight, 40 to 65 parts by weight, or 50
to 65 parts by weight in the composition based on 3 to 14
parts by weight of a second urethane resin. If the amount of
the first urethane resin deviates from the aforementioned
range, the flexibility, adhesiveness, heat resistance, etc.
of the polyurethane resin composition may be deteriorated.
[0023]

[0024] Second urethane resin

[0025] The second urethane resin plays an important role on
adhesiveness with a base material.

[0026] The second urethane resin is obtained by reacting a
polyether polyol, an aminoalkoxy silane-based compound and an
isocyanate-bonded Dbiuret body. In this case, the second
urethane resin may be a different urethane resin from the
first urethane resin.

[0027] The polyether polyol absorbs moisture in the air due



to the hygroscopic properties of the material itself to
accelerate the hydrolysis of the amincalkoxy silane-based
compound, and reacts with the biuret body to form a urethane
bond. Such a polyether polyol may include one or more
selected from the group consisting of a polyethylene glycol,
a polypropylene glycol, a polybutylene glycol and a
polytetramethylene glycol. 1In addition, the polyether polyol
may have a weight average molecular weight (Mw) of 200 to
2,000 g/mol, 200 to 1,000 g/mol, or 200 to 600 g/mol.
[0028] The aminocalkoxy silane-based compound improves the
adhesiveness, reactivity at a low temperature, etc. of the
second urethane resin. Particularly, the aminocalkoxy silane-
based compound may be a compound represented by Chemical
Formula 1 or Chemical Formula 2 below.
[0029] [Chemical Formula 1]
f}%_n

[0030] R1W§WR2——SE(OR4)“
[0031] (In Chemical Formula 1,
[0032] R! is a Cs to Cio aryl group, which is substituted
with an alkyl group of Ci; to Cipo or unsubstituted,
[0033] R? is an alkylene group of Cz to Cio,
[0034] R3 and R* are the same or different, and are each
independently an alkyl group of Ci to Cio, and
[0035] n is an integer of 1 to 3.)
[0036] [Chemical Formula 2]

ﬂ{?sﬂa H OH ﬁss-n
[0037] (OR®)aSi - RS- N - CHz- CH -0 - RS - Si(OR™®),
[0038] In Chemical Formula 2,

[0039] R®> and R® are the same or different, and are each



independently an alkylene group of C» to Cs,

[0040] R’ to R!1® are the same or different, and are each

independently an alkyl group of Ci to Cio, and

[0041] a and b are integers of 1 to 3, respectively.

[0042] In this <case, the alkyl group may include, for

example, a methyl group, an ethyl group, a propyl group, a

butyl group, a pentyl group, a hexyl group, a cyclopentyl

group, a cyclohexyl group, etc, particularly, a methyl group,

an ethyl group or a propyl group. In addition, the alkyl

group may be a linear or branch type.

[0043] The aryl group may be, for example, a phenyl group, a
tolyl group, a xylyl group, a naphthyl group, biphenylene,

etc., particularly, a phenyl group.

[0044] The alkylene refers to a branched, linear or cyclic

radical, derived from an alkyl group by removing one hydrogen

atom from a carbon atom thereof. That is, the alkylene may
be a divalent radical.

[0045] The compound represented by Chemical Formula 2 may be

a compound obtained by reacting an amino silane compound and
an epoxy silane compound in a molar ratio of 1 : 0.1 to 1 : 2.

In this <case, particular examples of the amino silane

compound may include N-2- (aminoethyl) -3-
aminopropylmethyldimethoxysilane, N-2- (aminoethyl) -3-
aminopropyltrimethoxysilane, 3-aminopropyltrimethoxysilane,
3-aminopropyltriethoxysilane, or N-phenyl-3-
aminopropyltrimethoxysilane. In addition, particular

examples of the epoxy silane may include 3-glycidoxypropyl
methyldimethoxysilane, 3-glycidoxypropyl trimethoxysilane, 3-
glycidoxypropyl methyldiethoxysilane, or 3-glycidoxypropyl

triethoxysilane.



[0046] Particularly, the amincalkoxy silane-based compound
represented by Chemical Formula 1 may be N-phenyl-gamma-
aminopropyltrimethoxy silane as an aromatic ring-bonded
aminocalkoxy silane-based compound.

[0047] Particularly, the amincalkoxy silane-based compound

represented by Chemical Formula 2 may be a compound obtained

by reacting 3-aminopropyltriethoxysilane and 3-
glycidoxypropyl trimethoxysilane in a molar ratio of 1 : 0.5
to 1 : 1.5, for example, in a molar ratio of 1 : 0.7 to 1
1.2.

[0048]

[0049] The isocyanate-bonded biuret body improves the
adhesiveness, crosslinking properties, etc. of the second
urethane resin.

[0050] The isocyanate bonded to the biuret body may include,
for example, one or more selected from the group consisting
of hexamethylene diisocyanate, cyclopentylene-1, 3-
diisocyanate, cyclohexylene-1,2-diisocyanate,
hexahydroxylylene diisocyanate, dicyclohexyl-4,4-diisocyanate,
l-methyl-2,4-diisocyanatocyclohexane, l-methyl-2, 6-
diisocyanatocyclohexane, bis(4-isocyanatocyclohexyl)methane,
1,4-diisocyanatocyclohexane and 1,3-diisocyanatocyclohexane.
[0051] The biuret body may be a biuret body in which three
or more 1isocyanate groups are bonded. Particularly, the
biuret body may be 1,3,5-tris(6-isocyanatohexyl)biuret or a
trimer of hexamethylene diisocyanate.

[0052] The isocyanate-bonded Dbiuret body may have the
unreacted isocyanate group content (NCO%) of 15 to 30, or 18
to 28 based on the total weight of the biuret body.

[0053]



[0054] The second urethane resin may be obtained by reacting
the polyether polyol, the aminocalkoxy silane-based compound
and the isocyanate-bonded biuret body in a molar ratio of 1:
1 to 4: 3 to 8.

[0055] The second urethane resin may have a weight average
molecular weight (Mw) of 500 to 2,000 g/mol in consideration
of the wviscosity, adhesiveness, etc. of the polyurethane
resin composition. In addition, the second urethane resin
may have the unreacted isocyanate group content (NCO%) of 5
to 25, or 8 to 17 based on the total weight of the resin.
[0056] The second urethane resin may be included in an
amount of 3 to 14 parts by weight, or 5 to 10 parts by weight

in the composition based on 35 to 70 parts by weight of the

first urethane resin. If the amount of the second urethane
resin deviates from the aforementioned range, the
adhesiveness (particularly, adhesiveness at a low
temperature), etc. of the polyurethane resin may be
deteriorated.

[0057] The composition may include the first urethane resin
and the second urethane resin in a weight ratio of 10 : 1 to
10 : 3, or a weight ratio of 10 : 1 to 10 : 2. If the mixing
weight ratio of the first wurethane resin and the second
urethane resin deviates from the aforementioned range, the
adhesiveness of the polyurethane resin may be deteriorated,
or curing may be delayed, and crack may be generated in a
coated film.

[0058]

[0059] Plasticizer

[0060] The plasticizer (second plasticizer) included in the

polyurethane resin composition of the present invention plays



the role of providing the polyurethane resin composition with
flexibility, elasticity, etc.

[0061] The plasticizer may include, for example, one or more
selected from the group consisting of a phthalate-based
plasticizer and a phosphate-based plasticizer.

[0062] The phthalate-based plasticizer may include, for
example, one or more selected from the group consisting of
dibutyl phthalate, di-2-ethylhexyl phthalate, diisononyl
phthalate, diisodecyl phthalate and butylbenzyl phthalate.
[0063] The phosphate-based plasticizer may include, for
example, one or more selected from the group consisting of 2-
ethylhexyldiphenyl phosphate, tri-cresyl phosphate and
cresyldiphenyl phosphate.

[0064] In this <case, 1n order to improve the thermal
stability together with flexibility and plasticity of the
polyurethane resin composition, a mixture of diisononyl
phthalate and 2-ethylhexyldiphenyl phosphate may be used as
the plasticizer.

[0065] The plasticizer may be included in an amount of 5 to
30 parts by weight, 5 to 20 parts by weight, or 5 to 15 parts
by weight in the composition based on 35 to 70 parts by
weight of the first urethane resin. If the amount of the
plasticizer deviates from the aforementioned range, the
flexibility, plasticity, etc. of the polyurethane resin
composition may be deteriorated.

[0066]

[0067] The polyurethane resin composition of the present
invention may further include a pigment and a catalyst.

[0068] Catalyst

[0069] The catalyst included 1in the polyurethane resin
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composition of the present invention plays the role of
controlling the curing reaction rate of the polyurethane
resin composition to secure a sufficient pot life during a
painting process.

[0070] The catalyst may include, for example, one or more
selected from the group consisting of dimethyltin dioleate,
dibutyltin dimaleate, dibutyltin dilaurate, dibutyltin
diacetate, dibutyltin octanoate, dibutyltin mercaptide,
dioctyltin dilaurate, dioctyltin mercaptide, dioctyltin
dimaleate, 4,4' - (oxydi-2,1l-ethanediyl)bismorpholine and
dimethyl-4-morphline ethaneamine.

[0071] Particularly, the catalyst may include dioctyltin
dilaurate and 4,4’-(oxydi-2,l-ethanediyl)bismorpholine. In
addition, the catalyst may further include one or more
additional catalysts selected from the group consisting of
dibutyltin mercaptide and dimethyl-4-morpholine ethaneamine.
For example, the catalyst may include dioctyltin dilaurate,
4,47 - (oxydi-2,1l-ethanediyl)bismorpholine and dibutyltin
mercaptide, or may include dioctyltin dilaurate, 4,4'-(oxydi-
2,1l-ethanediyl)bismorpholine and dimethyl-4-morpholine
ethaneamine.

[0072] 1In case where the polyurethane resin composition uses
the above-described three types of catalysts, the curing
reaction rate of the polyurethane resin composition may be
suitably controlled, and a sufficient pot life may be secured
during a painting process.

[0073] Particularly, the catalyst may include dioctyltin
dilaurate, 4,4’-(oxydi-2,l-ethanediyl)bismorpholine and the
additional catalyst in a weight ratio of 0.01 to 0.3: 0.001

to 0.3: 0.001 to 0.1, or a weight ratio of 0.01 to 0.1: 0.01
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to 0.1: 0.005 to 0.05. If the mixing ratio of catalyst
deviates from the aforementioned range, the control of the
curing reaction rate of the polyurethane resin composition
may become difficult.

[0074] The catalyst may be included in the composition in an
amount of 0.001 to 0.5 parts by weight, 0.01 to 0.3 parts by
weight, 0.08 to 0.2 parts by weight, or 0.10 to 0.17 parts by
weight based on 35 to 70 parts by weight. If the amount of
the catalyst deviates from the aforementioned range, the
curing reactivity of the polyurethane resin composition may
be deteriorated, or the pot 1life may be reduced, and
workability may be deteriorated.

[0075]

[0076] Pigment

[0077] The pigment plays the role of improving the strength
of a polyurethane resin composition and providing color.
[0078] The pigment may include, for example, carbon Dblack,
calcium carbonate, titanium dioxide (TiO2), iron oxide yellow,
iron oxide red, etc.

[0079] The pigment may be included in an amount of 20 to 40
parts by weight, or 20 to 30 parts by weight 1in the
composition based on 35 to 70 parts by weight of the first
urethane resin. If the amount of the pigment deviates from
the aforementioned range, the strength of the polyurethane
resin composition may be degraded, or the control of the
viscosity of the polyurethane resin composition may become
difficult.

[0080]

[0081] In addition, the polyurethane resin composition of

the present invention may further include a thickener
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commonly  used for controlling the wviscosity of the
composition.

[0082] As described above, since the polyurethane resin
composition of the present invention includes the second
urethane resin obtained by reacting specific compounds,

adhesiveness 1is excellent together with flexibility, heat
resistance, strength, etc. Due to the excellent adhesiveness,
if the ©polyurethane resin composition of the present
invention 1s wused as an adhesive for attaching a base
material such as glass to the coated surface of a car body,

the base material may be directly attached without applying a
primer on the coated surface.

[0083]

MODE FOR CARRYING OUT THE INVENTION

[0084] Hereinafter, the present invention will be explained
particularly referring to embodiments. However, the
embodiments are only for illustrating the present invention,
and the present invention is not limited thereto.

[0085] Example 1. Preparation of polyurethane resin
composition

[0086] 1) Preparation of first urethane resin

[0087] Polypropylene glycol, diisononyl phthalate, and
polypropylene triol were injected into a glass flask equipped
with a stirrer, a condenser and a thermometer, and the
pressure was reduced to vacuum for 2 hours, while slowly
raising the temperature to 140°C. Then, the temperature was
reduced to 60°C or 1less, methylene diphenyl diisocyanate
(MDI) was injected, and the heating was secured. Then, the
reaction was performed while the temperature was maintained

to 80 to 90°C until NCO% reached 1.72. After finishing the
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reaction, the temperature was reduced to 40°C, and a first
urethane resin having a viscosity of 8,400 cps, and a weight
average molecular weight (Mw) of 9,000 g/mol was prepared.

[0088] 2) Preparation of second urethane resin

[0089] Polypropylene glycol was injected into a glass flask
equipped with a stirrer, a condenser and a thermometer, and
the pressure was reduced to vacuum for 2 hours, while raising
the temperature to 140°C. Then, the temperature was reduced
to 60°C or less, 1,3,5-tris(6-isocyanatohexyl)biuret was
injected, and the heating was secured. Then, the reaction
was performed while the temperature was maintained to 100°C
until NCO% reached 14.0 to 15.0. After that, the temperature
was reduced to 40°C, N-phenyl-gamma-aminopropyltrimethoxy
silane was 1injected, and the reaction was performed while
maintaining the temperature to 45°C until NCO% reached 11.3.
After finishing the reaction, the temperature was reduced to
40°C, and a second urethane resin having a viscosity of 9,800
Cps was prepared.

[0090] 3) Preparation of polyurethane resin composition

[0091] Into a mixer apparatus of a SUS material, which is
connected with a wvacuum pump and a heatable Jjacket, and in
which high viscosity rotation stirring and wall scrubbing are
possible, the first urethane resin prepared above, and a
plasticizer were injected, and stirring was performed while
raising the temperature to 60°C. Then, a pigment was
injected, stirring was performed for 20 minutes, and the
pressure was reduced for 10 minutes with vacuum of less than
20 torr to remove moisture. Then, a catalyst and the second
urethane resin prepared above were injected, and stirring was

performed for 30 minutes to prepare a polyurethane resin
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composition having a viscosity of 14,000 Ps, and the NCO% of
1.52.

[0092] During preparing the resins and the composition, the
composition of the components were controlled as in Table 1
below.

[0093]

[0094] Examples 2 to 8.

[0095] Polyurethane resin compositions were prepared by the
same method as in Example 1 except for applying the
compositions in Tables 1 and 2 Dbelow. In this case, the
viscosity was controlled using a thickener in Example 4.

[0096] [Table 1]

Component Examp | Examp | Examp | Examp | Examp | Examp | Examp | Examp
le 1 le 2 le 3 le 4 le 5 le 6 le 7 le 8
Firs Polypropylene glycol 13 13 13 13 13 13 13 13
t (Mw: 2,000 g/mol,
uret viscosity: 150-175 cps)
hane Diisononyl phthalate 12.2 12.2 12.2 12.2 12.2 12.2 12.2 12.2
resi Polypropylene triol (Mw: 25 25 25 25 25 25 25 25
n 4,800 g/mol, viscosity:
850 cps)
Methylene diphenyl 7 7 7 7 7 7 7 7

diisocyanate (Mw: 250
g/mol, NCO%: 33.6)

Seco Polypropylene glycol 1 1 1 1 1 1 1 1
nd (Mw: 400 g/mol,
uret viscosity: 100 cps or
hane less)
resi N-phenyl-gamma- 1 1 1 1 1 - - -
n aminopropyltrimethoxy
silane
Reaction product of 3- - - - - - 1 1 1

aminopropyltriethoxy
silane and 3-
glycidoxypropyltrimethox
y silane (reaction ratio
= molar ratio of 1:1)
1,3,5-tris (6- 6 5 5 5 6 6 5 5
isocyanatohexyl)biuret
(Mw: 478 g/mol,
viscosity: 2,000 cps,

NCO%: 23.5)
Plas Diisononyl phthalate 10.68 | 11.68 | 11.67 8.38 10.68 | 10.68 | 11.68 | 11.68
tici 2-ethylhexyldiphenyl 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7
zer phosphate
Pigm Carbon black 23.29 | 23.29 | 23.29 | 11.79 | 23.29 | 23.29 | 23.29 | 23.29
ent Calcium carbonate - - - 13 - - - -
Thic Polyester polyol - - - 1.4 - - - -
kene 1, 6-hexamethylene - - - 0.2 - - - -
r diisocyanate
Diethyl malonate - - - 0.2 - - - -
Cata Dioctyltin dilaurate 0.02 0.02 0.02 0.02 0.03 0.02 0.02 0.03
lyst 4,4"'- (oxydi-2,1- 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

ethanediyl)
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bismorpholine (amine
equivalent: 8.1-8.5

g/eq)
Dibutyltin mercaptide 0.01 - 0.01 0.01 0.01 - -
dimethyl-4-morpholine - 0.01 0.01 - - - 0.01 -
ethaneamine
Total (parts by weight) 100 100 100 100 100 100 100 100

[0097]

[0098] Comparative Examples 1 to 9

[0099]

same method as

in

Example

components in Table 2 below.

[00100] [Table 2]

1 except

for

applying

Polyurethane resin compositions were prepared by the

the

Component

Compa
rativ

Examp
le 1

Compa
rativ

Examp
le 2

Compa
rativ

Examp
le 3

Compa
rativ

Examp
le 4

Compa
rativ

Examp
le 5

Compa
rativ

Examp
le 6

Compa
rativ

Examp
le 7

Compa
rativ

Examp
le 8

Compa
rativ

Examp
le 9

Firs Polypropylene
t glycol (Mw:
uret 2,000 g/mol,
hane viscosity: 150-
resi 175 cps)

13

13

13

13

13

13

13

13

13

n Diisononyl
phthalate

12.2

12.2

12.2

12.2

12.2

12.2

12.2

12.2

12.2

Polypropylene
triol
(Mw: 4,800
g/mol,
viscosity: 850
cps)

25

25

25

25

25

25

25

25

25

Methylene
diphenyl
diisocyanate
(Mw: 250 g/mol,
NCO%: 33.6)

Seco Polypropylene
nd glycol (Mw: 400
uret g/mol,
hane viscosity: 100
resi cps or less)

n N-phenyl-gamma-
aminopropyltrime
thoxy silane

1,3,5-tris(6-
isocyanatohexyl)
biuret (Mw: 478
g/mol,
viscosity: 2,000
cps, NCO%: 23.5)

Vinyl trimethoxy
silane

3-mercaptopropyl
trimethoxysilane

Hexamethylene
diisocyanate

Plas Diisononyl
tici phthalate

12.38

12.38

zer 2=
ethylhexyldiphen
yl phosphate

Pigm Carbon black

23.29

23.29

23.29

23.29

11.79

23.29

23.42

23.29

22.89
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ent

Calcium - - - - 13 - -
carbonate

Thic Polyester polyol - - - - 1.4

kene 1,6- - - - - 0.2 - - - -
r hexamethylene
diisocyanate

Diethyl malonate - - - - 0.2 - -

Cata Dioctyltin 0.02 0.02 0.02 0.02 0.02 0.02 - 0.02 0.02
lyst dilaurate
4,4'- (oxydi-2,1- 0.1 0.1 0.1 0.1 0.1 0.1 - - 0.5
ethanediyl)bismo
rpholine
Dibutyltin 0.01 - 0.01 0.01 0.01 0.01 - 0.001
mercaptide
dimethyl-4- - 0.01 - - - - - -
morpholine
ethaneamine

Total (parts by weight) 100 100 100 100 100 100 100 100 100

[00101]

[00102] Experimental Example.

[00103] Physical properties on the polyurethane resin
compositions ©prepared 1in the Examples and Comparative
Examples were evaluated as follows, and the results are shown
in Tables 3 and 4.

[00104] 1. Viscosity: a viscosity at 40°C was measured using
Brookfield viscometer (model name: DV2T, for high-viscosity
measurement) .

[00105] 2. Specific gravity: a specific gravity at 20°C was
measured using an underwater deposition method.

[00106] 3. Solid content: 1 g of a sample was uniformly
spread on an aluminum can with a diameter of 5 cm, and a
weight was measured and then, treated in a pan oven of 150°C
for 15 minutes, and a ratio of a weight after the treatment
was recorded based on a weight before the treatment in the
oven.

[00107] 4. Hardness: a sample composed of a polyurethane
resin composition, with a thickness of 5 mm was cured under
conditions of 20°C and a relative humidity of 65% for three
days, and the hardness was measured with a Shore A hardness

meter.
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[00108] 5. TFT: a sample (thickness: 10 mm) composed of a
polyurethane resin composition was applied on a coated
surface under conditions of 20°C at a relative humidity of
65%, and the duration of time not showing smearing with a
nonadhesive tape was measured in minutes.

[00109] 6. Adhesiveness at low temperature: a composition was
attached to a base material to a size of length x width x
thickness = 10 mm x 100 mm x 5 mm under conditions of 5°C at
a relative humidity of 50% for 7 days.

[00110] After that, one end of the sample was hold and the
adhesiveness with a coated surface was confirmed by
separating while cutting using a knife, and the area of the
sample attached onto the coated surface was shown by % (the
results were assessed by 0% if nothing was attached onto the
coated surface, and 100% if the entire was attached onto the
coated surface).

[00111] 7. Knirf cut: a sample composed of a polyurethane
resin composition (length x width x thickness = 10 mm x 100
mm x 5 mm) was attached onto the coated surface and cured
under conditions of 20°C at a relative humidity of 65% for 7
days to form a sample. After that, one end of the sample was
hold and the adhesiveness with a coated surface was confirmed
by separating while cutting using a knife, and the area of
the sample attached onto the coated surface was shown by %
(the results were assessed by 0% if nothing was attached onto
the coated surface, and 100% if the entire was attached onto
the coated surface).

[00112] 8. Shear strength: a sample was formed into a cured

specimen in a dogbone shape with a thickness of 5 mm, and the

shear strength was measured using Universal Testing Machine
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(UTM) .

[00113] 9. Pot life: a composition was applied on a coated

surface and stood under specific conditions of temperature
and humidity for 5 minutes to attach onto the coated surface,

and then cured under conditions of 20°C and a relative

humidity of 65%, or 35°C at a relative humidity of 90% for 7

days to form a sample. After that, one end of the sample was
hold and the adhesiveness with a coated surface was confirmed
by separating while cutting using a knife, and the area of
the sample attached onto the coated surface was shown by %

(the results were assessed by 0% if nothing was attached onto

the coated surface, and 100% if the entire was attached onto
the coated surface).
[00114]
[00115] [Table 3]
Examp Examp | Examp Examp Examp | Examp Examp | Examp
le 1 le 2 le 3 le 4 le 5 le 6 le 7 le 8
Viscosity 10000-22000 cps 14,00 | 13,60 | 14,10 | 12,80 | 15,50 | 15,70 | 16,10 | 16,00
(cps) (@60°C) 0 0 0 0 0 0 0 0
Specific 1.22-1.42 1.27 1.27 1.27 1.29 1.22 1.27 1.27 1.23
gravity (@20°C)
Solid 95% or more 99% 99% 99% 99% 99% 99% 99% 99%
content (15 min at 150°C)
(%)
Hardness 45-70 60 58 55 53 55 58 57 57
(Hs) (Shore A)
TEFT (min) 60 min or less 40 48 43 51 45 38 36 48
(20°C, 65%, 3 hr)
Adhesiven 90% or more 100% 90% 90% 90% 90% 100% 90% 90%
ess at (5°C, 50%, 7 day)
low temp
Knirf cut 90% or more 100% 100% 100% 100% 100% 100% 100% 100%
(20°C, 65%, 7 day)
Shear 3.0 or more 4.5 4.1 4.7 3.1 3.9 3.8 3.7 3.7
strength (20°C, 65%, 7 day)
(Mpa)
5 min pot 90% or more (20°C, 100% 100% 100% 100% 95% 100% 100% 95%
life 65%)
90% or more (35°C, 100% 90% 90% 95% 88% 100% 90% 88%
90%)
[00116]
[00117] [Table 4]
Compa | Compa | Compa | Compa | Compa | Compa | Compa | Compa | Compa
rativ | rativ | rativ | rativ | rativ | rativ | rativ | rativ | rativ
e e e e e e e e e
Examp | Examp | Examp | Examp | Examp | Examp | Examp | Examp | Examp
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le 1 le 2 le 3 le 4 le 5 le 6 le 7 le 8 le 9
Viscosit | 10000-22000 | 13900 | 13800 | 14300 | 13900 | 13200 | 14000 | 14500 | 16000 | 15500
y (cps) cps
(860°C)
Specific 1.22-1.42 1.27 | 1.27 | 1.27 | 1.27 | 1.29 | 1.25 | 1.27 | 1.22 | 1.26
gravity (@20°C)
Solid 95% or more 99% 99% 99% 99% 99% 99% 99% 99% 99%
consfnt (15 min at
(% 150°C)
Hardness 45-70 57 55 58 59 51 55 54 50 52
(Hs) (Shore A)
TFT 60 min or a1 38 40 45 49 38 46 48 51
(min) less
(20°C, 65%, 3
hr)
Adhesive | 90% or more 10% 0% 0% 0% 35% 90% 0% 0% 90%
lnesstat (5°C/ 50%’ 7
ow temp day)
Knirf 90% or more 85% 70% 80% 70% 60% 70% 70% 65% 70%
cut
(20°C, 65%, 7
day)
Shear 3.0 or more 3.9 3.8 3.9 3.7 2.9 3.5 2.9 2.7 2.5
strength (20°C, 65%, 7
(Mpa) day)
5 min 90% or more 30% 40% 50% 10% 60% 70% 40% 70% 70%
pot life (20°C, 65%)
90% or more 0% 0% 0% 0% 0% 30% 0% 0% 30%
(35°C, 90%)
[00118]
[00119] Referring to Tables 3 and 4, it could be confirmed
that the polyurethane resin composition according to the
present invention secured sufficient pot 1life and showed

excellent workability,

at a low temperature.

together with excellent adhesiveness



20

CLAIMS

1. A polyurethane resin composition, comprising:

a first urethane resin;

a second urethane resin obtained by reacting a
polyether polyol, an aminoalkoxy silane-based compound and an
isocyanate-bonded biuret body; and

a plasticizer.

2. The polyurethane resin composition according to
claim 1, wherein the polyether polyol comprises one oOr more
selected from the group consisting of a polyethylene glycol,
a polypropylene glycol, a polybutylene glycol and a

polytetramethylene glycol.

3. The polyurethane resin composition according to
claim 1, wherein the aminoalkoxy silane-based compound is a
compound represented by the following Chemical Formula 1 or
Chemical Formula 2:

[Chemical Formula 1]
3
R 3-n

1 H 2 I- 4
R'—N—R?>—Si(OR%),
(In Chemical Formula 1,
R! is a Cs to Cio aryl group substituted or

unsubstituted with an alkyl group of Ci to Cio,

R? is an alkylene group of Cz to Cio,
R3 and R?* are the same or different, and are each

independently an alkyl group of Ci to Cio, and

n is an integer of 1 to 3.)
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[Chemical Formula 2]
673@ H OH F}’B—b

(OR®)4Si - R>- [{l - CHz - (!:H -O-Rf- Si(ORw)b

(In Chemical Formula 2,

R> and R® are the same or different, and are each
independently an alkylene group of C» to Cs,

R7 to R0 are the same or different, and are each
independently an alkyl group of Ci to Cio, and

a and b are integers of 1 to 3, respectively.)

4. The polyurethane resin composition according to
claim 1, wherein the biuret body is 1,3,5-tris(6-
isocyanatohexyl)biuret or a trimer of hexamethylene
diisocyanate.

5. The polyurethane resin composition according to

claim 1, wherein the isocyanate bonded to the biuret body
comprises one or more selected from the group consisting of
hexamethylene diisocyanate, cyclopentylene-1,3-diisocyanate,
cyclohexylene-1,2-diisocyanate, hexahydroxylylene
diisocyanate, dicyclohexyl-4,4-diisocyanate, l-methyl-2,4-
diisocyanatocyclohexane, l-methyl-2,6-diisocyanatocyclohexane,
bis (4-isocyanatocyclohexyl)methane, 1,4-

diisocyanatocyclohexane and 1,3-diisocyanatocyclohexane.

6. The polyurethane resin composition according to
claim 1, wherein the polyether polyol, the aminoalkoxy
silane-based compound and the isocyanate-bonded biuret body

react in a molar ratio of 1: 1 to 4: 3 to 8.
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7. The polyurethane resin composition according to

claim 1, wherein the first urethane resin and the second

urethane resin are comprised in a weight ratio of 10 : 1 to
10 : 3.
8. The polyurethane resin composition according to

claim 1, wherein the plasticizer comprises one or more
selected from the group consisting of a phthalate-based

plasticizer and a phosphate-based plasticizer.

9. The polyurethane resin composition according to
claim 8, wherein the phthalate-based plasticizer comprises
one or more selected from the group consisting of dibutyl
phthalate, di-2-ethylhexyl phthalate, diisononyl phthalate,
diisodecyl phthalate and butylbenzyl phthalate.

10. The polyurethane resin composition according to
claim 8, wherein the phosphate-based plasticizer comprises
one or more selected from the group consisting of 2-
ethylhexyldiphenyl phosphate, tricresyl phosphate and
cresyldiphenyl phosphate.

11. The polyurethane resin composition according to

claim 1, further comprising a pigment and a catalyst.

12. The polyurethane resin composition according to
claim 11, wherein the catalyst comprises one or more selected
from the group consisting of dimethyltin dioleate, dibutyltin
dimaleate, dibutyltin dilaurate, dibutyltin diacetate,

dibutyltin octanoate, dibutyltin mercaptide, dioctyltin
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dilaurate, dioctyltin mercaptide, dioctyltin dimaleate, 4,4’-
(oxydi-2,1-ethanediyl)bismorpholine and dimethyl-4-morphline

ethaneamine.

13. The polyurethane resin composition according to
claim 12, wherein the catalyst comprises dioctyltin dilaurate

and 4,4’ -(oxydi-2,l-ethanediyl)bismorpholine.

14. The polyurethane resin composition according to
claim 13, wherein the catalyst further comprises one or more
additional catalysts selected from the group consisting of

dibutyltin mercaptide and dimethyl-4-morpholine ethaneamine.

15. The polyurethane resin composition according to
claim 14, wherein the dioctyltin dilaurate, 4,4’ -(oxydi-2,1-
ethanediyl)bismorpholine and the additional catalyst are
comprised in a weight ratio of 0.01 to 0.3: 0.001 to 0.3:
0.001 to 0.1.

16. The polyurethane resin composition according to
claim 1, wherein the composition comprises 35 to 70 parts by
weight of the first urethane resin, 3 to 14 parts by weight
of the second urethane resin and 5 to 30 parts by weight of

the plasticizer.



