
SPECIFICATION POLYURETHANE. RESIN FIELD OF THE INVENTION [0001] The
present. application claims the Paris Convention. priority based on
Japanese Patent Application No. 2010- '060779 filed on March 17,
2010, the entire content of which is incorporated herein by
reference. The present invention relates to a polyurethane resin. In
particular, the present invention relates to a non-solvent  5 type
polyurethane resin which may be preferably used for a curable
composition having physical properties of low modulus and high
elongation and which is excellent in adhesion, physical properties,
handling property and storage stability and a production process
thereof, 2.0 BACKGROUND ART [0002] In the past, it has been known
that a polyurethane resin. produced from a urethane prepolymer in
which a silane  25 compound haying an amino group in a molecule is
added to the terminal is excellent in physical properties such as
elongation and toughness since the polyurethane resin has a urethane
link and a urea link in a. molecular chain (see, for example, Patent
Documents land 2), However, in the 30above-mentioned polyurethane
resin, the prepolymer is  2 alkaline due to a secondary amino group
which remains in the prepolymer, and thereby a hydrolysis of an
alkoxysilyl group proceeds. As a result, gelation occurs or
viscosity. increases and a problem such as poor storage stabilty
arises. 



[0003] As a process for eliminating an amino group which is alkaline,
a process in which a silane compound. having an 10 amino group is
added to an a-r.) -unsaturated carbonyl compound to form an
alkoxysiiane compound, and subsequently, the alkoxysilane compound is
added to a urethane prepoiymmr is proposed ;see, for example, Patent.
Document 3). However, when a polyurethane resin having low modulus
and high 15 elongation is produced by the above -mentioned process,
the viscocl.itv of the polyurethane resin increases and the handling
property deteriorates. In addition, the production process is complex
and expensive. 20[0004] Patent Document 1: JP-A-03-047825 Patent
Document 2: JP-A-03-157424 Patent Document 3: JP-A-2000-169544
25SUMMARY OF THE INVENTION [0005] An object of the present
.inye.nticm is to provide a non- solvent type polyurethane resin
which may be preferably used for a curable composition having
physical properties 30after curing of low modulus and high elongation
and which.  is excellent in adhesion, physical properties, handlin
property and storage stability. and a process for producing. the
polyutethane resin without difficulty and at low cost. [0()061 The
present inventors have found that the object is accomplished by a
polyurethane resin obtained by reacting a urethane prepolymer
obtained by reacting a mixture of a monbol and a polybi, having on
average 1.3 to 2.1 of the 10 terminal hydroxyl flr0110c;r and a
polyisocyanate, and a compound having a crosslinkable sily1 group, an
imino group and an amino group in. a molecule.        The prbsent
invention is intended to provide the following loembodiments. A
polyurethane resin obtained by reacting.  (1) a urethane prepolymer
obtained by reacting. 



(a) a. mixture of a mbnool and a polyol, having on average 1.3 to 2.1
of terminal hydroxyl groups, and 20(b) a polyisocyanate, and  (2) a.
compound having a cmosslinkable silyl group, an imino group and an
amino group in a molecule, of the following formula I:
(R10),-SiR3..,-R2-NabR3-NR2(f.ormula I) 25wherein P. represents a
methyl group or an ethyl. group, Ri represents a methyl group or an
ethyl. group, R2 represents a hydrocarbon group having 2-10 carbon
atoms, R- represents a hydrocarbon group having 2-10 carbon atoms,  a
number-average molecular weight. (Mn) of. 500 to 30000. [3] The
polyurethane resin according to [11 orthe polyol is a.
polyoxypropylene diol. 5  [4] The polyurethane resin according to
[11" the reaction of the mixture (a) of a monool and a polyol and the
polyisocyanate (b) is carried out. in. a range of NCO/On equivalent
ratio of 1.6 to 254  [5] The polyurethane resin according to any one
of [11 to [4], the reaction of said prepolymer and the compound of
the formula I is carried out in.range of NaVNH2 equivalent ratio of
0.6 to 1.2 15 [16jA production process of a polyurethane resin,
characterized in that (1) a urethane prepolymer obtained by reacting
(a) a mixture of a. monool and a polypi., having on average 201.3 to
2.1 of terminal hydroxyl groups, and 



(b) a polyisocyanate, and  (2) a compound having a. crosslinkable
silyi group, an amino group and an amino group in a molecule, of the
following formula I: 25(P.10)fl-SiR3..."-P.2-MH-RP-MH2(formula I)
wherein R represents a methyl group or an ethyl group, "1 R
represents a methyl group or an ethyl group,     R2 represents a
hydrocarbon group having 2-10 carbon. atoms, R? represents a
hydrocarbon group haying 2-10 carbon. atoms, 30are reacted,  " 5 "
EFFECTS OF THE INVENTION [0007] The polyurethane resin of the
invention may be preferably used as an adhesive since the
polyurethane resin is excellent in adhesion, physical
properties,handling property and storage stability.in addition,the
polyurethane resin may be preferably used as an adhesive with no
solvent since the polyurethane resin has low 10 viscosity, Further,
according to the production process of the invention, a step of
inactivating an amino group is not required. Accordingly, the
above-mentioned polyurethane resin may be inexpensively and easily
produced- EMBODIMENTS OF THE INVENTION [0008] The embodiments of the
invention are explained below. 



The present invention is a. polyurethane resin obtained by 20reacting
(1) a urethane prepolymer obtained by reacting' (a) a mixture of a
monool and a polyel, having on average 1.3 to 2.1 of termdnal
hydroxyl groups, and (a polyisocyanate, and 25( 2 ) a compound having
a crosslinicable silyl group, an imino group and an amino group in a
molecule, of the following formula I:
(R10)fleSiEs.,-R2-NH-R3-NH2(formula. I)        wherein R represents a
methyl group or an ethyl group, 30R.1 represents a. methyl group or
an ethyl group,  _._     represents g hydrocarbon group having 2-10
carbon atoms, P? represents a hydrocarbon group having 2-10 carbon
atoms, 1000q] The polyurethane resin of the invention has on average
to 2.1 of the terminal hydroxyl groups of the mixture (a) of a monool
and a polyol.AccorH4nolv the polyurethane resin is excellent in
physical properties and stabilities, 10In the invention,the average
nutter of terminal hydrolyzable silyi groups was measured according
to JIS K 1557-1:2007. In the invention, the abovb-mentioned mixture
(a) of a. monool and a polypi may be obtained by mixing preferably 20
to 80 wt %, more preferably 35 wt.% to 65 wt.% of a monool and
preferably 20 to 80 w': 1, more preferably 35 wt.% to 65 wt,% of a.
polyol, based on the whole amount of the mixture ;a), from the
viewpoint of physical erovice.ftee and 0stability. [0010] Examples of
the above-mentioned monoolinclude a 



polyoxyalkylenemonool,apolyestermonool,a  25 polyether/ester monool,
a higher saturated monool and a monool having an ethylehically
unsaturated double bond. One kind or a mixture of two or more kinds
thereof may be used.  Examplesabove-mentioned monool include a high
molecular polyoxyalkylene-based monool containano one hydroxyl group
in a molecule in which an alkviene oxide such as ethylene oxide
propylene oxide, butylene oxide and tetrahydrofuran is r
Ig-openaraddition polymerizect with ancompound containing one active
hydrogen as an initiator. Example of the above-mentioned polyester
mcnool include a modifiedof a known polyester polyol in which a
terminal hydroxyl poiyaster monool compound to
alkylated, a lactonp-based iedsubjecting a cyclic la:atone
ring-opening addition copolymerization  reaction or an esterification
reaction with a monohydroxy 15  compound as an .initiator, and an
ester monool obtained from a polyhydric alcohol and a saturated fatty
acid, (math) acrylic. acid, cinnamic acid or a carboxylic acid haying
an ethvlenically unsaturated double bond such as oleic acid, linoleic
acid and linolenic acid which is a higher unsaturated fatty
acrdhaving 10 Of more carbon atoms. Ezamplethe above -3nen t: :LoneCi
polyetne. ester mo include a polyoxyalkylpe fatty arid ester monbol
obtained by addition polymerizing said i_o)alkylene oxide to a fatty
acid ester monool 



Among them, a polyczyalkylene monool, in Particular, polyoxypropylene
monool is prefe from the viewpoint -' versatility and safety  The
above-mentioned monool is commercially available, for example, as
PML-S1006 from Asahi Glass Co,, Ltd, [0012] Example of the
above-montioned polvol include polyether polyols obtained by addition
polymerizing propylene oxide or alkylene oxides composed of propylene
oxide and ethylene oxide to a pelyhydric alcohol such as ethylene
glycol, 10 propylene glycol, glycerin, trimethyloi propane,
penteerythritol, sorbitol and sucrose; ethylene glycol, propylene
glycol and oligoglycols thereof; butylene glycol, hexylone glycol,
polytetramethvlene ether glycols; polycaprolactone polyolo; polyester
polyols such 15 polyethylene addpate; polybutadiene polyols; higher
fatty acid esters having a hydroxyl group such as castor oil; polymer
polyols obtained by grafting a vinyl monomer to polyether polyols or
polyester polvols. One kind or a mixture of two or more kinds thereof
may be used, [0013]     olyoxyalkylene polyp./ as an adduct of
propylene oxide or of propylene oxide and ethylene oxide is preferred
as the above-mentioned poiyol from the viewpoint of workability,
25curing property and physical properties, In particular, a
polyoxyalkylene polybi as an adduct of
propyleneoxide,i.e.,polyoxypropylene polyol,in
particular,polyoxyprbpylene did,is preferred for 30practical use as
the above-mentioned polyol.  These polyols may be produced by the
conventionally known process, Specifically, examples of the process
include a process described in JP 3075032 B. The above-mentioned
polyoxyalkylene polyol is commercially available, for example, as
PML-4011F, PML-4013F from Asahi Glass Co., Ltd, 10[0014] In the
invention, the above-mentioned monool preferably has a number-average
molecular weight (Mn) of 500 or more, more preferably 1000 or more
from the view point of cost and. viscosity of the monool. The
above-mentioned. mohool 15 preferably has a number--average molecular
weight (Mn) of 25000 or less, more preferably 10000 or less from the
view point of viscosity of the resulting polyurethane resin. The
above-mentioned polyol preferably has a number-average 



20 molecular weight (Mn) of 500 or more, more preferably 1000 ore
more from the view point of physical properties of the resulting
polyurethane resin. The above-mentioned. monool preferably has a
number---average. molecular weight (Mn) of 30000 or less, more
preferably 20000 or less, from the view 25point of viscosity of the
resulting. polyurethane resin_ In the invention, a number-average
molecular weight (Mn) and an average-weight molecular weight (Mw) are
polystyrene-converted values measured by gel permeation
chromatography (GPO),  [O 015] In the invention, the polyisocyanate
(b) is reacted with the mdcture (a) of the above-mentioned monool and
polyol, Examples of the above-mentioned polyisocvanate include an
aromatic polyisocyanate such as tolyiene diisocyanete,
4,4'-dipheny1methane diisocyanate, xylyiene diisocyanate and telidine
diisocyanate, an alicyclic polyisocyanate such 10 as
dicycloheylmethane diisooyanate, isophorbone diisocyanate,
isopropylidene bis(4-cyclohexylisocyanate), hydrogenated xyiyiene
diisocyanate, cyclohexyl diisocyanate and isophorone diisocyanate, an
aliphatic polyisocyanate such as hezemethylere ddisocyanate, lain
ddisocyanate, 15 2,2,4- and 2,4,4-trimethyl hexamethylene
diisocyanate, Among them, an. aliphatic polylsocyanate and an
alicyclic polyisobvanate are preferred from the viewpoint of
yellowing of the resulting polyurethane resin,
20Theabove-mentionedpolyisocyanateiscommercially. available, for
example, as Desmodur I 'PM) and Desmobur H CI-]DI) from Bayer, [0016]
25In the invention, the mixture (a) of a monool and a polycl is
preferably reacted with the polviscoyanate (b) in an NCO/OH
equivalent ratio of 1.6 to 2,5, more preferably 1.8 to 2,2. It is
advantageous from the viewpoint of physical properties and stability
of the polyurethane resin that the 30above-mentioned mixture (ia) and
the polyisocyanate a...)) are  reacted in the NCO/OH equivalent ratio
of the above-mentioned range. The reaction may be usually carried out
under a condition  5 of normal temperature to 90 00 (for example,
from 60 to 90 C1 for 1 to IS hours, if necessary, in the presence of
a. suitable reaction. catalyst (e.g., an organic tin-based catalyst
such as dibutyltin dilaurate, a. bismuth-based catalyst such as
bismuth octylate, a tertiary amine-based 10catalyst such as
1.4-diaza[2.2,2]hleyclooctane). The, above-mentioned urethane
prepolymer (1) is a prepoiymer containing an isoeyanate group at the
terminal (hereinafter, which is referred to as an N00-terminated
prepolymer1. The 



lgterrdnal NCO content of the prepolymer is preferably 0.2 to
more preferably 0.4 to 1,5 wt,%, from +- 1- a viewpoint of storage
stability of the prepolymer and flexibility of a cured product, 20The
above-mentioned NCO-terminated prepolymer usually has a
number-average molecular weight of 500 to 30000, preferably 1000 to
20000 from the viewpeint of handling of the polyurethane resin.
25F00171 The polyurethane resin of the invention may be produced by
reecting the above-mentioned urethane prepolvmer (I) with the
compound (2) of the following formula I:
(R10),-SiR3_,-PY-NR-R3-NH2(formula 1) 30wherein R represents a methyl
group or an ethyl group,  preferably a. methyl R represents a. methyl
group or an ethyl group, preferably a methyl group,       R2
represents a hydrocarbon group having 2-10 carbon atoms, 5preferably
an alkylene croup, R.3 represents a hydrocarbon group having 2-10
carbon atoms, preferably an alkylene group.     Examples of the
above-mentioned compound of the formula. III
10includeaminoethyleminopropylmethyldimetboxysilane,
aminoethylaminopropylmethyltrimethoxysilane,
aminbethylaminopropylmethyldiethoxysilaneand
aminoethylaminopropylmethyltriethczysilane,Among them,
aminoethylaminopropylmethyldimethoxysilaneand
amincethylaminopropylmethyltrimethozysilane are preferred from the
viewpoint of physical properties. 



mh - above-mentioned compound of the formula. commercially available,
for example, as KEN-602 and KEN-603 20from Shin-Etsu Chemical Co.,
Ltd, [0018] The polyurethane resin of the invention may be preferably
obtainedbyreactingtheabove -mentionedurethane  25 prepolymer (1) with
the above-mentioned compound (2) of the formula I in an NCO,q1112
equivalent ratio of 0.6 to 1.2, more preferably 1.0 to 1,2.  3--
above--mentioned compound of the formula I in tbb NCO/NI-12
equivalent ratio of the above-mentioned range, 10019] 1f. necessary,
the polyurethane resin of the invention. may be mixed with a usual
additive component such as a filler, a plasticizer, a tac.kifier, a
thixotropic agent, an anti-aging agent, an absorbent, an anti-sag
agent, a leveling agent, a ultraviolet absorber, an antioxidant, a
backifier 10 and a curing catalyst to produce a curable composition
which may be used for an adhesive, a sealing material, an elastomer
material (a urethane-based coating waterproofing_ material, a
urethane-based exterior painting material, a urethane-based coating
floor material, a urethane-based 15electric wire coating material, a.
urethane-based elastomer molding material) and the like, 10020]
Examples of the above-mentioned filler include a ground 20 calcium
carbonate, a calcium carbonate treated with a fatty acid, a.
magnesium carbonate, diatom earth, a calcined clay, clay and balloons
such as a. glass bead, shdrasu Caloon, a glass balloon, a silica
balloon, a plastic balloon and a powder-coated plastic balloon, talc,
titanium oxide, 25 bentonite, organic bentonite, ferric oxide, zinc
oxide, a hydrogenated castor oil, asbestos, a fiberglass and the
like, Among them, a. ground. calcium carbonate -----referred If the
polyurethane resin of the present invention is used to produce a
curable composition, the curable composition  wt.% based on the whole
amount of the curable composition, [0021] 



Examples of the above-mentioned plasticizer include a phthalate such
as dioctylphthalate, dibutvl phthalate and butyl benzyl phthalate; an
aliphatic carbozylate ester such as dloctyl adipate, isodecyl
succlnate, dibutyl sebacate and butyl oleate; glycol esters such as
a. pentaerythritol ester; a phosphate such as dioctyl phosphate/
trioctyl 10 phosphate and tricresyl phosphate; an epoxy plasticizers
such as epoxidized bean oil and epoxy benzyl stearate; and a
chlorinated paraffin. Among them, dlisononyi phthalate is preferred.
If the polyurethane resin of the present invention is used to produce
a curable composition, the 15 curable composition. may preferably
contain a plasticizer in an amount of 0 to 70 wt,% based on the whole
amount of the curable composition. [0022] 20Examples of the
above-mentioned tackifier include an
aminoalkoxysilanesuchasN---(E-aminoethyl)-W-(y-
trimethoxysilyiprcipys)-ethylenediamineand
amincethyl)-y-aminopropyltrimethoxysilane;an
epoxyalkoxysilanesuchasvinyitriethoxysilane,
25vinyitrimethoxysilane,y-glycldoxypropyitrimethoxysilane,
glycidoxypropyltriethozysilane,11-(3,4-
epoxycyclohaxyl)ethyltrimethoxy silane.Among them, an aminosilane
compound is preferred.If the polyurethane        resin of the present
invention is used to produce a curable 30compc:eition, the curable
composition may preferably contain  a tackifier in an amount of 0 to
10 wt,% based on the whole amount of. the curable composition,
[002.5; Examples of the curing catalyst include tin octoate, tin
naphthenate, tin stearate, dibutyitin dioctoate, dibutyltin
dilauratb, dioctyltin diversatate, dibutyltin bistriethozysilicate,
dibutyitin dioleylmalate, dibutyltin diacetate,
1,1,3,3-tetrabuty1-1,3-dilauryloxycarbonyi- 10 distanno2ane,
dibutyltin oxybisethoxysilicate, dibutyitin oxide, a reaction product
of dibutyltin oxide and a phthalic acid ester, a reaction product of
dibutyltin oxide and a maielo acid diester, and dibutyltin
diacetylarietonate; Examples of other organometallic compounds
include 15 carboxylic salts (for example, octylic acid salt) of
bismuth, barium, calcium, indium, titanium, zirconium, calcium, zinc,
iron, cobalt and lead, for example, octyl acid. bismuth, octyl acid
calcium and the like. They may be used alone or in combination of two
or more kinds; 20 



NO2411 The curable composition of the polyurethane resin of the
invention is composed of the above-mentioned components, and May be
produced by mixing the components, for example, 2.5using a high-speed
stirring mixer, a pearl mil and the like; The curable composition may
be used as one-pack type in which the polyurethane resin and said
components are collectively mixed, two-pack type composed of a base
30material containing the polyurethane resin and a. curing  agent
containing a. curing catalyst, or three-pack type further comprising
a toner composed of a. coloring agent: and a plasticizer as a
component other than the above-mentioned components, When. the
curable composition of the invention is used as a two-pack type, the
above-mentioned base material and curing. agent can be preferably
weighed and mixed in at. least one weight ratio selected from the
range of 1000,5 tc 20, 10more preferably. 100:1 to 15, particularly
preferably 100:5 to 10 and cured for use, EXAMPLES retn-,u,1
Eereinafter, the present invention will be described in more detail
Examples and the comparative examples. However, the present invention
is not limited thereto, [00261 20[Production. of Polyurethane resin]
Example 1 



458g of polyoxypropylene monool having a number-average molecular
weight of 5000 (PM1cS-1005 from Asahi Glass Co,, Ltd), 462 g of
polyoxypropylene dial having a fon.Ler - average molecular weight. of
1000 (PML-4013 from Asahi Glass Co., Ltd.) and 53 g of isophorone
diisocydnate (Desmodur T from. Sumitomo Chemical Bayer Corporation)
were mixed. The mixture was reacted at 90 C for 24 hours to obtain a
polyurethane prepodymer,  21 g of
aminoethylaminopropylmethyldimethoxysilane (KEN-602 from Shin-Etu
Co., Ltd.) was charged to 515 q of the prepolymer and stirred at 30 C
for 30 minutes. Subsequently, 7.3 g of
aminopropylmethvidimethoxysilanp 5(KDMH902 from Shin-Etsu Co., Ltd.)
and 0.3 g of methanol were charged to the prepolymer,After stirring
at 30 00 for 30 minutes, a polyurethane resin was obtained. 10026]
10Example 2 4.58g of polyoxypropylene monooi having a number-average
molecular weight of 5000 (PML-8-1005 from Asahi Glass Co., Ltd), 462
g of polyozypropylene (idol having a nurberaverage molecular weight
of 13000 (PM-U-4013 from Asahi Glass Co., .Ltd) and 53 g of
isophorone dilsocyanate (Desmodur I from Sumitomo Chemical Bayer
Corporation) were mixed. The mixture was reacted at 90 C. for 24
hours to obtain a polyurethane prepolymer. 21 g of
aminoethylsTdnapropylmethyltrimethoxysilane (KEN---60.3 from
Shin-Etsu Co., Ltd.) was charged to 515 g of the brepolymer and
stirred at 30 6C for 30 minutes. Subsequently, 7.3 g of
aminopropylmethvidimethozysilane (KI8M-902 from Shin-Etsu Co,, Ltd,)
and of methanol 25were charged to the prepolymer.After stirring at 'n
or for 30 minutes, a polyurethane resin was obtained. [0028]
Comparative Example 1 30500g of pglyoxypropylene monool having 8
number-average  ... molecular weight. of 10000 (PML-4011 from Asahi
Glass Co., Ltd) and isophorone diisocyanate (Desmodur I from Sumitomp
Chemical. Bayer Corporation) were reacted in an NCO/OH equivalent
ratio of 2.0 at 90 'C for 42 hours to obtain a polyurethane
prepolymer. 51,3 g of aminoethylaminopropylmethyldimethoxysilane (KM-
602 from Shin-Etsu. Chemicals Co., Ltd.) was charged to 444 g of the
prepolymer.After adding 91.5 g of 2- 



10ethvihexylaerylate to the prepolymer and stirring at $0 C for 10
days, a polyurethane resin was obtained. [0029] Comparative Example 2
15210g of polyoxypropylene monool having a number-average molecular
weight. of 10000 (PML-4011 from Asahi Glass Co., Ltd) and isophorpne
diisocvanate (Desmodur I from Sumitomo Chemical Bayer Corporation)
were reacted in an NCO/OH equivalent ratio of 2.0 at 90 C for 42
hours to obtain a 20polyurethane pr_q)olymer having a viscosity of
20000 mPa s at 20 C. C. 8 g of
amineethylaminopropylmethyldimethoxysilane (ME M-602 from Shin-Etsu
Chemicals Co., Ltd.) was charged. to 104 e of 25 the prepolymer.
Rfter stirring at 30 c'C. for 30 minutes, a polyurethane resin which
has a high viscosity and cannot be stirred was obtained. [0030]
30[Preparation pf twp-pack type curable composition]  9-- Examples 3
andandiparEit:1ve Examp 1 Ease material The materials of weights
shown in Table 1 are charged  into e mixing agitator equipped with a
heating unit and a decompression unit and stirred for 30 minutes.
Subsequently, mixing and stirring are conducted at 60 'C      30
minutes and then conducted under reduced pressure for 20 minutes,
After that, a base material was obtained. Curing agent A curing:
catalyst and a ca..,tonate are mixed in 



weights shpwn. in Table I at room temperature. After that a curing
agent was obtained by mixing and stirring for 10 minutes. The base
material and the curing agenas described above were mixed at 100:10
(weighto) to obtain a curable compos 20[0031] Table I  raw material
polyurethane  resin.  balloo  non-surface-treated calcium carbonate
Examore I Examp Comparative :*  700 0, Example Camparative
Isuthpeatreated calciu carbonate J*3)  :350 350 



plasticizer(*4)  A n.  740 light stabilizer    1 antioxidant(*6)
ultraviolet absorber    catalyst*8)  catalyst     



catalyst(i'10)  r   total  unit Q(NO 3094 30945 [00
(*I)fromMatsumt...c.Yushianaverageparticie  diameter60 nm, To 140 C.
a ground calcium carbonate. "Whiten 813" from Shiraishi Calcium Ltd.,
an average particr diameter. et         (*3) "Calfine 500" from Memo
Calcium Co.,Ltd, a primary 10particle diameter of 0.05, a BET
specific surface area of         (*4) 0117P, "DINP" from New Japan
Chemical Co., Ltd. (*5) hindered mmine light stabilizer (1-IALS),
tinuvin123" "A0-809" frbm Abbka Co., rom Johokn Chemical Co. ,Ltd, 8
divalent tin-based catalyst"0-28" tetravalent tin-based catalyst
"C-501" amine-based catalyst "Amine BE" from Nichiyu Co.,  



As to each polyurethane resin and each curable composition prepared
as described above, the following performance test was conducted. The
results are shown in Tables 2 and. [0034] [Method of performance
testi 1. Viscosity The viscosity of the polyurethane resin prerered.
as described above wax measured usinq a rotational visconieter
viscometer from Breotfield4 at 2000. [OU 2. Storage The storage
stability of theaxiei prepared. described above was observed in a
constant temperature and humidity chamber at 35QC x 90%RE for 24
hours. operties A primerI me.: Primer USSuns tar Gikert Co. Ltd.)
was applied to A.5052P aluminium board (50x50x5 mm) defined. in ITS H
4000 and a curable composition prepared. as 25described above was
deposit- After curing (condition: 2 x 7days50C :<the 50% tensile
stress the maximum tensile stress [N/mm2] and the elongation [%] at
maximum load were measured according to JI5A1439 5.2
"tensile/adhesive strength test"(2004) after initial curirs (20C Y
Vdays50C x 7da.   [0037] Table 2         



1Comparative Example 1    item Example I 



Example 2  Comparative Example 2            elongation [%] 70,000
50,000 



200.000               storage stability (25'e90%151-i x 24 hours) no
change  



no change   no charxe gelled after 4 hours                



[0039] [0039] In the above-mentioned result, the polyurethane resins
10according to the invent ich produced in Examples 1 and 2 have a
viscosity of 50,000 to 70,000 mPa sPolyurethane resins not according
to the invention produced in the comparative examples I and 2 have a
viscosity of 2001000 or moreTherefore, the polyurethane resin of the
invention itis excellent in handling .The polyurethane resins
according to the invention producedExamples I and 2 have good storage
stability.The Polyurethane resin produced in the comparative example
2 does not have suf f iciently storage stability.The curable
compositions 



20produced using polyurethane resin according to the invention in
Examples 3 and 4 have a 50% tensile stress of 0,14 N /m2 or less and
a maximum tensile stress of 0,51 N/mm2 or lessThe curable composition
produce. using  23 poiyuret.nane resin not according to tn.c:
inventic:n in tile comparative example ba3 a 50% tensile stress of
C.30 N/m2 and0 maxiff,..m tensile stress ,-)f 075 N/mm2. elastomer
having a lowet modulus may he produced using a polyurethaneaccording.
to thc.E: invention.  - 24 - CLAIMS 1, A. polyurethane resin obtained
by reacting      (1) a urethane prepolymen obtained by reacting 5(a)
a mixture of a monool and a polyol, having on average to 2.1 of
terminal hydroxyl groups, and (b) a polyisocyabare, and      (2) a
compound having a crosslinkable silyi group, an imino group and an
amino group in a molecale, of the following 10formula I:
(R'0)n-SiR-2.."-R2-NH-R3-NH2(formula I) wherein P represents a methyl
group or an ethyl group, Pt represents a methyl group or an ethyl
group, P2 represents a hydrocarbon group having 2-10 carbon atoms, P3
represents a hydrocarbon group having 2-.10 carbon atoms. 



2. The polyurethane resin according to claim 1, the polyol has a
number-average molecular weight (Mn) of 500 to 30000. Ofl3, The poi.
urethane resin according to claim. I or 2, the polyol is a
polyoxypropylene diol. 4, The polyurethane resin according to claim
1, the reaction of the mixture (a) of a. monool and a polyol. and
25the polyisocyanate (b) is carried out. in a range of NCO/OH
equivalent ratio cf 1,6 to 2.5.         The polyurethane resin
according to claim I. or 4, the reaction of said prepolymer and the
compound of the formula 301 is carried out in a range of NCO/NH2
equivalent ratio of  0.6 to 1.2 6e A production process of a
polyurethane resin, characterized in that (1) a urethane prapolymer
obtained by reacting (a) a mixture of a monool and a. polyol, having
on avarahe 1.3 to 2.1 of terminal hydroxyl groups, and (e) a
polyiscoyanete, and     ( '2) a compound having a crosslinkable silyl
group, an imino 10group and an amino group in a molecule, of the
following formula (R10),-SiR3"-R2-NH.-R3-NH2(formula T) wherein R
represents a methyl group or an ethyl group, RI represents a methyl
group or an ethyl group, 15R2 represents a hydrocarbon group having
2-10 carbon atoms, R3 represents a hydrocarbon group havne 2-10
carbon atoms, are reacted_ 


