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present. application clains 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

r ef er ence.
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The present invention relates!'to a pol yurethane resin. In
the present invention relates to a non-solvent 5 type
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and t oughness si nc%f%%ﬁﬁﬁtmf kn has a urethane
ular chain (see, T0

urea link in a. nolec r exanpl e, Patent
and 2), However, in the 30above-nentioned pol yurethane
prepolymer is 2 alkaline due to a secondary am no group
h8O0Phlt he prepol ynmer, and thereby a hydrolysis of an

roup proceeds. Aﬁ.a result, gelation occurs,or
THEr o226 Hid P bbf eht Slich C48 Jf6or Stor agBlifabiarention
priority based on Japanese Patent Application No. 2010-
60779 filed on March 17, 2010, the entire content of which

is incorporated herein by reference.

The present invention relates fo a polyurethane resin. In
particular, the present invention relates to a non-solvent
type polyurethane resin which may be preferably used for a
curable composition having physical properties of 1low
modulus and high elongation and which 1is excellent in
adhesion, physical ©properties, handling property and

storage stability and a production process thereof.

BACKGROUND ART

[0002]

In the past, it has been known that a polyurethane resin
produced from a wurethane prepolymer in which a silane
compound having 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 1 and 2). However, in the

above-mentioned polyurethane resin, the prepolymer is



[ 0003] As a process for elimnating an am no group which is al kaline,

a process in which a silane conmpound. having an 10 am no group is
added to an a-r.) -unsaturated carbonyl conpound to form an

al koxysi i ane conpound, and subsequently, the al koxysilane conpound is
added to a urethane prepoiymr is proposéd ;see, for exanple, Patent.
Docunent 3). However, when a pol yurethane resin having | ow nodul us

and high 15 elongation is produced by the above -nentioned process,

t he vi scocl _i of _t o] yur et esin_j e and t l.ing .
property de?g%¥%%gfe2ﬁ“$n{%d&1%5§§%4%éyp?%gﬁét§%%% rggg§§$i2%§%%ﬁgefﬂ
and expensi vee 20{0004hcPat entd Rocdwant d:hyfréi 031 048825 nPatBdxysilyl
Docunment 2: JP-A-03-157424 Patent Docunent 3: JP-A-2000-169544
25SUMVARY OBrTHE PNVENEIKGN [ 0005] #psobf ectebftihe preseat or viscosity
.inye.nticmis to provide a non- solvent type pol yurethane resin ,

whi ch may be préférabl ?zngse%l o Cur &BIC c8ﬁpo%¥?¥or?%%‘§ﬁ%% stabilty
physical prgpecties 30after curing of |ow nodulus and high el ongation
and which. is excellent in adhesion, physical properties, handlin
property and storage stability. and a process for producing. the

pol yut et hane resin without difficulty and at |low cost. [0()061 The
present invéAP8Ps have found that the object is acconplished by a

pol yur et hane resin obtai ned. by react.ing.a urethane.prepol yner : :
Dbt 2 ned by iFeatt |HE G H xtis Gr TGRS arl S BonDD S A ndhbAn is
average 1.3;6Q521.0f 1 herdOcter ahnaly hydr oxyl; 1fl01d0es5uddd @ ving an
pol yi socyanate, and a conpound having a crosslinkable silyl group, an

i m nol@r oupaandoan gamiupo groupadded a ol eeul ex-B-unsatThetprbsemrbonyl
invention is intended to provide the follow ng | oenbodi nents. A

pol yur et hanE°resFR%bPailREH BY Pe&OrYIFg.LarEL N atharfe prepot Saesntly,

obt ai ned bytﬁgagﬁkggysilane compound is added to a urethane prepolymer

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
viscosity 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

25 SUMMARY OF THE INVENTION
[0005]
An object of the present invention is to provide a non-
solvent type polyurethane resin which may be preferably
used for a curable composition having physical properties

30 after curing of low modulus and high elongation and which



(a) a. mxture of a nbnool and a polyol, having on average 1.3 to 2.1
of term nal hydroxyl groups, and 20(b) a polyisocyanate, and (2) a.
conpound havi ng a cnosslinkable silyl group, an imno group and an
am no group in a nolecule, of the following fornula I:

(R10), -Si R3..,-R2-NabR3-NR2(f.orrmul a 1) 25wherein P. represents a

met hyl group or an ethyl. group, R represents a nethyl group or an
ethyl. group, R2 represents a hydrocarbon group having 2-10 carbon

atons, R repre ydr ocar .group i 2- on_ at

unber - aver age ol ol A et gRE LNy of o B00 Fs. S0080. 131> Thaect g

pol yur et hangrogsidyaeeer ditkg g [skhiorthe, pohyok psodess for producing

pol yoxypropyl ene diol. 5 [4] The pol yurethane resin according to

[ 11" the regbei palpfirehbanextrasen( altobua noddolcuany anpolayollandade.

pol yi socyanate (b) is carried out. in. a range of NCO On equi val ent

ratio of 1.6 to 254 [5] The pol yurethane resin according to any one

of [11sto [ﬂbeogwe reaction of said prepolyner and the conpound of

the formula | 1s carried out in.range of NaVNH2 equival ent ratio of

0.6 to 1.2 tbhe[ 1prAspheduchiventprecessvel &opeldyurethaneheesidhject 1is

characterized in that (lg a urethane prepol yner obtai ned by reacting

(a) a nixtuprecemPalsheroby an@oéygéleygian,e K&Vilig OO sdvEcadgy 20023t ieg @

2.1 of ternhggkhgxgr%§?gpéy§%ﬁg§’o%@gined by reacting a mixture of a
monool and a polyol, having on average 1.3 to 2.1 of the

10 terminal hydroxyl groups, and a polyisocyanate, and a

compound having a crosslinkable silyl group, an imino group

and an amino group in a molecule.

The present invention is intended to provide the following
15 embodiments.
[1] A polyurethane resin obtained by reacting
(1) a urethane prepolymer obtained by reacting
(a) a mixture of a monool 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 crosslinkable silyl group, an imino
group and an amino group in a molecule, of the following
formula I:
(R'0) n—SiR3-n—R*-NH-R’-NH, (formula I)
25 wherein R represents a methyl group or an ethyl group,
R! represents a methyl group or an ethyl group,
R? represents a hydrocarbon group having 2-10 carbon atoms,

R® represents a hydrocarbon group having 2-10 carbon atoms.

30 [2] The polyurethane resin according to [1l], the polyol has



(b) a polyisocyanate, and (2) a compound having a. crosslinkable
silyi group, an am no group and an am no group in a nolecule, of the

followng formula |: 25(P.10)fl-SIR3..."-P.2-MH+RP-M2(formula |)
wherein R represents a nmethyl group or an ethyl group, "1 R
represents a methyl group or an ethyl grdup, R2 represents a
hydr ocar bon group having 2-10 carbon. atons, R? represents a

hydr ocar bon group hayi ng 2-10 carbon. atons, 30are reacted, " 5 "

EFFECTS OF EHEB&B'XEN%era Fggo%]l ﬂ%a@%%g gihane 1 esi ’?so%f %0000

invention may be pre Used as “an "adfesi ve S|nce th

pol yuret hane resin is excellent i n adhesi on, physi cal

properties, handling property and storage stability.in addition,the

pol yur et hané3i esihe n’ﬁyllﬂerptéﬁeEabﬂ@SMeécégréﬁnadmi velwiah ngl, the
sol vent since the E %ureghane reS| has Io%(10 vi scosity, Further,
accordi ng t 8°tH&8 prodack’ HOprEcesy 8Petﬁe nvention, a step of
inactivating an am no group i s not required. Accord|ngly, t he
above-nmenti oned pol yuret hane resin may be i nexpensively and easily
produced- ENVBODITMENES GRiAddEh 4 INVENEEON [20008]diHhe enbodi prents ofeddiei on
invention are explained bel ow

of the mixture (a) of a moncol and a polyol and the
polyisocyanate (b) 1s carried out in a range of NCO/OH

equivalent ratio of 1.6 to 2.5.

10
[5] The polyurethane resin according to any one of [1] to
(4], the reaction of said prepolymer and the compound of
the formula I is carried out in a range of NCO/NH,
equivalent ratio of 0.6 to 1.2
15
[6] A production ©process of a polyurethane resin,
characterized in that
(1) a urethane prepolymer obtained by reacting
(a) a mixture of a monool and a polyol, having on average
20 1.3 to 2.1 of terminal hydroxyl groups, and
(b) a polyisocyanate, and
(2) a compound having a crosslinkable silyl group, an imino
group and an amino group in a molecule, of the following
formula I:
25 (R'O) n-SiR3-n—~R*-NH-R>-NH, (formula I)

wherein R represents a methyl group or an ethyl group,

R! represents a methyl group or an ethyl group,

R? represents a hydrocarbon group having 2-10 carbon atoms,
R?® represents a hydrocarbon group having 2-10 carbon atoms,

30 are reacted.



The present invention is a. polyurethane resin obtained by 20reacting
(1) a urethane prepolynmer obtained by reacting’ (a) a mxture of a
nmonool and a polyel, having on average 1.3 to 2.1 of terndnal

hydr oxyl groups, and (a polyisocyanate, and 25( 2 ) a conpound havi ng
a crosslinicable silyl group, an inmino grodp and an anino group in a
nol ecul e, of the follow ng fornula I

(R10)fl eSiEs.,-R2-NH R3-NH2(fornula. 1) wherein R represents a
met hyl group or an ethyl group, 30R 1 represents a. nmethyl group or
an ethyl group, _. represents g hydrocarbon group having 2-10

carbon atons, P? represents agphydrocanponugr ouprhavong 2-10 car bon
atons, 1000q] The pol yurethane resin of the invention has on average
to 2.1 of tH&OOEm nal hydroxyl groups of the mixture (a) of a nonool
and a pol yol . Accor H4nol urethane resin is excel

th I t i
physi cal pr gﬁg_r tﬁcésyua’??d%‘salrh%i F$f¥%s ,O_flcﬁhr? tHEY ThvETE | BRYt E?% aéﬂg‘?gﬁﬁably
nut t er -of t‘é[;@dnalashy%%m %h%@s%v% |, Qroupsg nas, JRaswed according ;¢

to JIS K 1557-1:2007. In the invention, the abovb-nentioned m xture

(a) of a. nmereellland a pol ypdhesyobe ohitaydieck by pirxppgtpeef,er abhyd20ng
to 80 wt % nore preferably 35 wt.%to 65 w.% of a nonool and
preferably 2POoPer8y wand, gor&apeef e?abPylBEY wt . % t! 6524 1d%iefMa. the

pol yol , base% on %hgﬁghole aqyunt ofeghe n%xtug§ ;a ﬁﬁgrog1%pe esive
vi ewpoi nt of 6H§§i§ &rovite f t'éd atd BETABIFPLY. 07° EXAnpT €353t

the above-ngntinongd mROQLhRCl Udgc8 +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.

15 EMBODIMENTS OF THE INVENTION
[0008]

The embodiments of the invention are explained below.

The present invention is a polyurethane resin obtained by
20 reacting
(1) a urethane prepolymer obtained by reacting
(a) a mixture of a monool and a polyol, having on average
1.3 to 2.1 of terminal hydroxyl groups, and
(b) a polyisocyanate, and
25 (2) a compound having a crosslinkable silyl group, an imino
group and an amino group in a molecule, of the following
formula I:
(R'0) n~SiR3-n~R*-NH-R’-NH, (formula I)
wherein R represents a methyl group or an ethyl group,

30 R} represents a methyl group or an ethyl group,



pol yoxyal kyl enenonool , apol yest ernonool ,a 25 pol yet her/ ester nonool,

a hi gher saturated nonool and a nonool having an ethylehically

unsat urat ed doubl e bond. One kind or a mxture of two or nore Kkinds

t hereof nay be used. Exanpl esabove-nenti oned nonool include a high

mol ecul ar pol yoxyal kyl ene- based nmonool céntai nano one hydroxyl group
in a nolecule in which an al kvi ene oxi de such as et hyl ene oxi de

propyl ene oxi de, butyl ene oxide and tetrahydrofuran is r

| g- openar addpt | riz ' C n abni Rg C

Pyl ogon as ancTRTETEY B . ERLEY o o h o BBav Ben, nba sar pel: ar the
mecnool i ncl wderappedifit £dof hadknewnLpel yester npohygl 2knowbkeboa atoms.
term nal hydroxyl poiyaster nonool conpound to

al kyl ated, a | actonp-based iedsubjecting a cyclic |a:atone
ring-openin% %ggition copol yneri zation reaction or an esterification
reaction w tf %Dnohydroxy 15 conmpound as an .initiator, and an

ester nOOITh%b&J%'ln eftrh%g()ea R yhyde i ¢, al ool apd aasatur ated-fatty 3
acid, (math) acrylic. acid, cinnamc acid or a carboxylic acid haying
an et hvl eni ¢al 12y, uns@t uhat edraloubl e lyondxsuchyasumd eb € abkedmil:itnotei ¢ca)
acid and linolenic acid which is a higher unsaturated fatty

acrdhavi ng P60 & WeReoctarben at BABYOCEzanptethied ibdve: - 3Aén RO 1Y Lonemgne

pol yetne. ester. np inclu a.polyoxyal kyl.pe fatty .arid ester bol
obt ai ned by *&ddt i*6n eb‘&leaﬁr@ﬁtz Mg pi%is Clxé_lo)pgl%ﬁr)e‘cﬁee oxide T A FartyS
acid ester nonool

10 In the invention, the average number of terminal

hydrolyzable silyl groups was measured according to JIS K

1557-1:2007.

In the invention, the above-mentioned mixture (a) of a
15 monool and a polyol 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 wt.%, more preferably 35 wt.% to 65
wt.% of a polyol, based on the whole amount of the mixture

(a), from the viewpoint of physical properties and

20 stability.
[0010]
Examples of the above-mentioned monool include a
polyoxyalkylene monool, a polyester monool, a
25 polyether/ester monool, a higher saturated monool and a

monool having an ethylenically unsaturated double bond.
One kind or a mixture of two or more kinds thereof may be

used.

30 [0011]



Anong them a polyczyal kyl ene nonool, in Particul ar, polyoxypropyl ene
nmonool is prefe fromthe viewpoint -' versatility and safety The
above-nenti oned nonool is commercially avail able, for exanple, as

PM.- S1006 from Asahi d ass Co,, Ltd, [0012] Exanple of the

above- nonti oned pol vol include pol yet her ‘pol yol s obtai ned by addition
pol yneri zi ng propyl ene oxi de or al kyl ene oxi des conposed of propyl ene
oxi de and et hyl ene oxide to a pelyhydric al cohol such as ethyl ene

gl ycol, 10 praopyl-ene gl.yc glycerin rinethyl Qi opa :
penteerythr? 8&%l§§rbggolgéﬁd %u%ygs@?ne%ﬁ§F nemép§§%l,l%§%%9 engé high
glycol and eloigeglycol Spét‘?éﬁ??&lkpyébféeﬁgsghyc%onJ@(W enatdli¥eely one
pol ytetramet hvl ene ether glycols; polycaprol actone pol yol o; polyester
pol yol s suchytsopolly ey hylhene nadapabeéecpdky bt adinend pob yelsy lkinghepxide
fatty acid esters having a hydroxyl group such as castor oil; polyner
pol yol s obtéPﬁ@daﬁy%&qﬁiﬁqﬁ;Q¥%ﬂq“upﬁﬁﬂ%iﬁﬂetQ¥ﬁﬂﬁ3/ qﬁ%liﬁﬁyg¥§g%rand
pol yest-er pal i_nd .mxture.of t . or i 1 e

may beJused?eﬁ%%%gﬁgg%&%#yogéaﬁﬁgbéﬁgegéﬁ p. %égéﬁPaggggﬁ%%lggg fien
propyl ene oxindeadkydf dqsepylene coxitda namnd; ebhyl enec DX devyidqfef errsedan
as the above-nentioned poiyol fromthe viewoint of workability,
25curing propéitytasd physical properties, In particular, a

pol yoxyal kyl ene pol ybi as an adduct of

propyl eneoxi de, i . e., pol yoxypropyl ene pol yol,in

particul ar, pol.yoxyorbpyl gne ogiodhd-sicRlilgldedd 0fe 30PF aghbheah Us&ASie a
t he above-nenti oned polyol. These polyols may be produced by the
conventli onakoyiknewn prodess, cIpeei fkncainl ypo exanptes pafl ide pnoceésiscsh a
include a process described in JP 3075032 B. The above-nentioned

pol yoxyal kylt€f@&ipaily olnYids ccomerdicall y lavaid dpl e2t§dr exanpretoag-based
PM.- 4011F, I:)o ) 3e|1:: frgmo'oaiahibtg'assd % : slﬁ d’ec C:]L[n001él] cI Q:ltihce lactone
i nvention, tReYalove- ment T dned mondol p Bf &ra Iy as a nu%er-averag%n
nol ecul ar weicghloubM) ©f 580 ofi MmI&ePre Pheterably 1080c0ynBPEeation
fromthe view point of cost and. viscosity of the nonool. The

above- nent i ored.t imohoot 45 preefeeridhloathas: arernbers - avéhage mohebubapxy
wei ght (M1) of 25000 or |ess, nore preferably 10000 or |ess fromthe

vi ew poi nt 6PTACSEGs Sy 36F IHE el 4 iy pol Yt et hafenPesi P taheed from

above-nent i gned, pol ¥ol, pref erably, has a nunber-average s carry  aciq,

(meth)acrylic acid, cinnamic acid or a carboxylic acid
having an ethylenically unsaturated double bond such as
oleic acid, 1linoleic acid and 1linolenic acid which is a
20 higher unsaturated fatty acid having 10 or more carbon

atoms.

Example of the above-mentioned polyether/ester monool
include a polyoxyalkylene fatty acid ester monool obtained
25 by addition polymerizing said (mono)alkylene oxide to a

fatty acid ester monool.

Among them, a polyoxyalkylene monool, in particular,
polyoxypropylene monool is preferred from the viewpoint of

30 versatility and safety.



20 nol ecul ar wei ght (M) of 500 or nore, nore preferably 1000 ore

nore fromthe view point of physical properties of the resulting

pol yur et hane resin. The above-nenti oned. nonool preferably has a
nunber - - - average. nol ecul ar wei ght (M) of 30000 or |ess, nore
preferably 20000 or |ess, fromthe view Z5point of viscosity of the
resulting. polyurethane resin_ In the invention, a nunber-average

nmol ecul ar wei ght (M) and an average-wei ght nol ecul ar weight (My) are
pol ystyrene-converted val ues neasured by gel perneation

chromat ography (GPO, [O 015] In the invention, the polyisocyanate

(b) is reactred windvd-henmicdnk® fidhoofll tihe abeversealipnedaiuneale andor
pol yol , Exanpl es of the above-nenti oned pol yi socvanate include an
aromati ¢ polkyicgedyganatse Picty 149 & dlnpnede adili so@panétce,, Ltd.

4, 4" -di phenylnet hane diisocyanate, xylyiene diisocyanate and telidine
di i socyanate, an alicyclic polyisocyanate such 10 as

di cycl gheyl mehane dii sooyanate, isophorbone diisocyanate,

i sopropylidene bi's(4-cycl ohexylisocyanate), hydrogenated xyiyiene

di i socyanat @xaeydleohexyl titt | sGoyanateetanthddsopharoie dht$odyganab eyeaner
al i phatic pol%isocyanate.such as hezenet hyl ere ddi socyanate, lain

ddi socyanat @°1¥5 13 Xtaymr 20y, A4t itigrhyPO hekaret hyfegcprylene oxide
di i socyanate, Among them .an._ aliphati | vyl socyanat e d an

alicyclic p%FyFs vgﬁgtgﬁiqgﬁn%ﬁéé%%%ffﬁg ﬁqu?ﬁQSMﬁﬁﬁ1e(ﬁnd Sthyleye
yel lowi ng ofxtibe resuldi pgipelyuriet hanechgsi lsuch as ethylene glycol,
20Theabove- nent i onedpol yi socyanat ei scomrerci ally. available, for
exanpll®, aspbDesyddue | ' BMycand Desgbboerkn(l -] DiyifieonyBayer, poogéhe,
251 n the invention, the m xture &9) of a nonool and a polycl is
preferably PEREPEFYNWITH HHe pSP¥Pdcoyanate (BYCFASan NegroHne 9lycol,

equi val ent i 1. 2,5, r I 0 i
advant ageoug)%%)#)g/r%%t fe g\?’lytec%ploi n d g‘il(éndﬁslﬁ;cﬁlasgr%lp%} o|]%e's %L%l ls%}é i?lchf/oL
of the pol yuegthamne resjmyddiat t hgo30abevemaentiened nmiodnye (ig)yands;
t he polyisocyanate a...)) are reacted in the NCO OH equivalent ratio
of the aboveodwetibonédatange. Phéveéact i aro hessber us el lyelcar risedhout as
under condi ti on of norpal tenperature to 90 00 (for exampl e,

From 80 to 86 17 ar chey o EoRBH  POILA THEGEUGERy , DPRYE AR praeBice GREEY
a. suitable_react] a (e. r 1 c. tin-has t taiq.
such as di bStcgﬁiti%%?iu?%’t%?ﬁga.gb?gr?urt@%ygas d&g%t glr&fg)t %%c%aaés?&is oLl
bi smut h oct phatgera peIVbaEY cbdierdaspgd klecat@al kgt asuen @B monomer to
1. 4-diaza[ 2. 2, 2] hl eycl ooctane). The, above-nentioned urethane

prepol ymer pPP)Lvieshgrprepovgher convalierdean Pebeyapat e gréupkandt ve a

term nal (hereinafter, which is referred to as an NOQ-term nated
prepolynerlmlfﬁgre of two or more klné% thereofimay(£e used.

20
[0013]
A polyoxyalkylene polyol as an adduct of propylene oxide or
of propylene oxide and ethylene oxide is preferred as the
above-mentioned polyol from the viewpoint of workability,
25 curing property and physical properties.

In particular, a polyoxyalkylene polyol as an adduct of
propylene oxide, i.e., polyoxypropylene polyol, in
particular, polyoxypropylene diol, is preferred for

30 practical use as the above-mentioned polyol.



| gterrdnal NCO content of the prepolymer is preferably 0.2 to

nore preferably 0.4 to 1,5 w,% from+- 1- a viewpoint of storage
stability of the prepolyner and flexibility of a cured product, 20The
above-nmenti oned NCO termn nated prepol ynmer usually has a
number - aver age nol ecul ar wei ght of 500 t o 30000, preferably 1000 to
20000 fromthe viewpeint of handling of the pol yurethane resin.
25F00171 The pol yurethane resin of the invention nay be produced by
reecting the above-nentioned urethane prepolvrmer (1) with the
conpound (2) of the following formula I:

(R10), - Si R3 TreR¥% N IR2 NH2GE or pul & rd3hesei BhR representcs a1 1t Rybwn
group or an ethyl group, preferably a. nethyl R represents a. nethyl
group or anperipgssgrouppeptéferably axmpthys griouphe procer® include a

represents a hydrocarbon .group havi -10 carbon atons, 5preferably
an al kyl enepd:roy S RS ent Pa%ﬁ@%r%’on group havi ng 2-10

carbon satons, preferably an al kyl ene group. Exanpl es of the
above-nenti oned conmpound of the forrmula. I11

10i ncl udeanmmmeetdrydemnapr opyddrepbyl dikpet koxysel aveyol is commercially
am noet hyl am nopr opyl met hyl tri net hoxysi | ane, .
am nbet hyl afiviedprEopA nethy | ek athbxysfFafland011F, PML-4013F from Asahi

am noet hyl am.nopr | methyl triethczysil ane, Anong t hem
am noet hyl a%%&%r %pﬁglll’g‘é‘tth | di met hoxysi | aneand

am ncet hyl am nopr opyl net hyl tri met hozysil ane are preferred fromthe
vi ewpoi nt of physical properties.
10 [0014]
In the invention, the above-mentioned monocl 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 monool
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

25 point 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

30 chromatography (GPC).



mh - above-nentioned conpound of the formula. comercially avail abl e,
for exanple, as KEN-602 and KEN-603 20from Shi n- Et su Chem cal Co.,
Ltd, [0018] The pol yurethane resin of the invention may be preferably
obt ai nedbyr eact i ngt heabove -nenti onedurethane 25 prepolynmer (1) with
t he above-nentioned compound (2) of the torrula | in an NCO q1112
equivalent ratio of 0.6 to 1.2, nore preferably 1.0 to 1,2. 3--
above--nenti oned conpound of the fornmula | in tbb NCO N -12

equi val ent ratio of the above-nentioned range, 10019] 1f. necessary,
t he pol yurethane resin of the invention. may be m xed with a usual
addi tive component such as a filler, a plasticizer, a tac.kifier, a

t hi xotropi ¢ agent, an anti-agi ng agent, an absorbent, an anti-sag
agent, a | evel ity agenentaocuolt ravd obetyabsoybesteanant  oxirg¢amttech with

backifier 10 ,and.a curi catal yst to produce a curable co sition

whi ch may D& 8 G Sarl AARERiVE, A OSBAIHG HALer IMHIo o BT R OHErL -
material (a urethane-based coating waterproofing_ material, a

ur et hane- based exterior painting material, a urethane-based coating

fl oor mat er Eakmpa eyr et haneebased cthelractarieed wos ey toatyagatrat eéridlyda. an
ur et hane- based el astonmer nolding material) and the |ike, 10020]

Exanpl es of 2EREABEV e DFENtliSORe@ Y ersUdc] de & YrokfitE 2070 Ehferupnate,
car bonat e, al ci.um car.bonate treat.ed with a fatt id, a,..

magnesi um car Bondte SAhATS B hCa CSETRE ol 85 LEH andt bAPFYBRETS
such as a. ghassheadneshdriasitGalaen, a@ugﬂlaisz?@ﬂé% BsSdvhgAte such
bal | oon, a plastic balloon and a powder-coated plastic %al | oon, talc,
titanildm oxiede, 25 doentadnittesy loregdrsre bent ahitsycfaratie, oxi dejsezphorone
oxi de, a hydrogenated castor oil, asbestos, a fiberglass and the

i ke, Anong dtlﬁéﬁncyé.na&teound.soé%\q%ﬂrﬁ‘%ed?eoor@t%(4TQYQ¥%}?%¥YJ€HS‘P‘FY€‘H@’C€) '

Cur Sl o comoYE B e ARTE SOt S oo hal by S ReBapanace
amount of thedcurabbeoeoAROSIti &yd2d] an aliphatic polyisocyanate
such as hexamethylene diisocyanate, lysin diisocyanate,

15 2,2,4- and 2,4,4-trimethyl hexamethylene diisocyanate.
Among them, an aliphatic polyisocyanate and an alicyclic

polyisocyanate are preferred from the viewpoint of

yellowing of the resulting polyurethane resin.

20 The above-mentioned polyisocyanate is commercially
available, for example, as Desmodur I (IPDI) and Desmodur H

(HDI) from Bayer.

[0016]

25 In the invention, the mixture (a) of a monool and a polyol
is preferably reacted with the polyisocyanate (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

30 above-mentioned mixture (a) and the polyisocyanate (b) are



Exanpl es of the above-nentioned plasticizer include a phthal ate such

as dioctyl phthal ate, dibutvl phthalate and butyl benzyl phthal ate; an
al i phatic carbozyl ate ester such as dl octyl adipate, isodecyl

succl nate, dibutyl sebacate and butyl oleate; glycol esters such as

a. pentaerythritol ester; a phosphate suth as dioctyl phosphate/
trioctyl 10 phosphate and tricresyl phosphate; an epoxy plasticizers
such as epoxi di zed bean oil and epoxy benzyl stearate; and a

chl ori nat ed s rc%fefd N, Ampng t{dﬁ@‘/oﬂ' 'éﬁ{}Q{}'XieHPF halatg iS¢ pr@ﬂ&”%f?we-
| f the pol yurethane resin of e prese Invention I's used to produce

a curabl e cempEsidicen,ratke .15 curabl e conposition. may preferably
contain a plasticizer in an anobunt of 0 to 70 wt, % based on the whol e
anount of the curable conposition. [0022] 20Exanpl es of the
above-nentigned tackifier include an . o
ani noal koxysitCane ichagN- 12 Y EPEmUTSa Hyl )2 (yrd out under a condition
tr!nEthpxyskhy'ﬁgﬁ&&yskéﬁFQXE%ﬂ%@'qglngéndCZ (for example, from 60 to
am ncet hyl ) -y-am nopr opyl tri nmet hoxysi | ane; an

epoxyal koxysid gmesuchasvityi 48i ebhoxysifanecessary, in the presence of
25vi nyi tri met hoxysi | ane, y- gl ycl doxypr opyi tri net hoxysi | ane, .
egCidoxypr@by$@¥W%@h%z?@ﬁpéﬁé¥ﬂlpi§ﬁLWSt (e.g., an organic tin-based

epoxycycl ohaxyl ).et hyl tri met hoxy ,si |l ane, Anong. t he an am nosil ane
conpound isCﬁ%@%@?&éd?PF%?h85p0F§%?g¥§5ﬁ3 gliaurrggfn %fq?h%m%ggsgﬁfed
I nvention | %alt%qq,zstto Produge %i%!rl{u%l?ﬂ %@W} ept 't%'?ﬁtitahﬁ/ cahablepased
conposition may preferably contain a tackifier in an anount of 0 to

10 wt 1% based ten yviste swhol e sanpuntdiefza t’he .Aliralbt ye- loonposid i on,

[002.5; Exanples of the curing catalyst include tin octoate, tin

napht henate, tin stearate, dibutyitin dioctoate, dibutyltin

i aur atb, “dhgctyln, N SALet & Sl Y1, BALET PENORYSL | bEBDE1 ymes

di butyitin eyl nma tin

1,1, 3, 3-tet ahutylihd=di liawylamaeardany -a 10k st annoZane(hereinafter,
di butyl tin oxybi sethoxysilicate, dibutyitin oxide, a reaction product

of dibutyltiwnioXi des arslf @rphd hadi esaeind NEStérerma negact i orepy byuet) of The
di butyltin oxide and_a nmielo acid diester, and dibutylti
diaceﬁ?larié@&ﬁ&@é} EXGhploed G- Gtherl%r %ﬁ?iksc%ﬁﬁgﬁﬁﬂgly 0.2 to

i nclude 15 garboxyl ke sghts (Fg%fg§ﬂgﬂ €, 00t ykhe ackd Jale) Okron the

bi smut h, bari'um cal éium ind titanium zirconium calcium zinc,

iron, cobal tyiangdiead, dJfor example, aciyilacy d.obi stk h, poehyl yRekrd and
calciumand the |Iike. They nay be used alone or in conbination of two
or nore kinddexddpility of a cured product.

20 The above-mentioned NCO-terminated prepolymer usually has a
number-average molecular weight of 500 to 30000, preferably
1000 to 20000 from the viewpoint of handling of the

polyurethane resin.

25 [0017]
The polyurethane resin of the invention may be produced by
reacting the above-mentioned urethane prepolymer (1) with
the compound (2) of the following formula I:
(R'0) n—SiR3-n—R®*-NH-R>-NH, (formula I)

30 wherein R represents a methyl group or an ethyl group,



NC2411 The curabl e conposition of the pol yurethane resin of the
invention is conposed of the above-nentioned conponents, and May be
produced by m xi ng the conponents, for exanple, 2.5using a high-speed
stirring mxer, a pearl ml and the |ike; The curabl e conposition may
be used as one-pack type in which the polyurethane resin and said
conponents are collectively m xed, two-pack type conposed of a base
30mat erial containing the polyurethane resin and a. curing agent

cont ai ni ng e &ggg C%t%k¥%51 %&Ok_nee-pack type further conprising
a toner conposed 6f d. o ori‘ng “agent’: and a plasticizer as a
conponent othekcpharehhe abowea-HEntd.ongd conpanenhsl Wiep,thereferably
curabl e conposition of the invention is used as a two-pack type, the
above- nent i gnewthase gvateri al and curing. agent can be preferably

wei ghed and _pixed in at. | east one ight ratio sel ect fromthe
o ot C1088. BePEe B8Rt R0 R YR PeRE aH, I Ctan e go B I ardd Ry FhomS

preferably %Q%f%r%%l§2a%n%1§§ﬁ§9m5Qﬁx#ﬁ§1 EXAMPLES retn-,u, 1

Eereinafter, the present invention w be described in nore detai
Exanpl es and&’t hepecesparat bveyexanphresn Howeyemnastihe pr-e@sentaiipvenstons,

is not [imted thereto, [00261 20[ Production. of Pol yurethane resin]
Exanpl e 1 preferably an alkylene group.

Examples of the above-mentioned compound of the formula T
10 include aminoethylaminopropylmethyldimethoxysilane,

aminoethylaminopropylmethyltrimethoxysilane,

aminoethylaminopropylmethyldiethoxysilane and
aminoethylaminopropylmethyltriethoxysilane. Among them,
aminoethylaminopropylmethyldimethoxysilane and
15 aminoethylaminopropylmethyltrimethoxysilane are preferred

from the viewpoint of physical properties.

The above-mentioned compound o©of the formula I is
commercially available, for example, as KBM-602 and KBM-603

20 from Shin-Etsu Chemical Co., Ltd.

[0018]

The polyurethane resin of the invention may be preferably

obtained by reacting the above-mentioned urethane
25 prepolymer (1) with the above-mentioned compound (2) of the

formula I in an NCO/NH; equivalent ratio of 0.6 to 1.2,

more preferably 1.0 to 1.2.

It is advantageous from the viewpoint of stability that the

30 above-mentioned urethane prepolymer (1) is reacted with the



458g of pol yoxypropyl ene nonool having a nunber-average nol ecul ar

wei ght of 5000 (PMLcS-1005 from Asahi d ass Co,, Ltd), 462 g of

pol yoxypropyl ene dial having a fon.Ler - average nol ecul ar wei ght. of
1000 (PM.-4013 from Asahi dass Co., Ltd.) and 53 g of isophorone

dii socydnate (Desnmodur T from Sumitono Chemni cal Bayer Corporation)
were m xed. The m xture was reacted at 90 C for 24 hours to obtain a
pol yur et hane prepodyner, 21 g of

am noet hyl am.nopr opyl.met hyl di_ et hoxysi |.ane (KEN-602 fr.om. Shi n- Et

o Lt d) B R s R AR g o Gl THERRd St LPr e et g /e
for 30 m nutes,iguksequentily.of.thd HMove-mentioned range.

am nopr opyl net hvi di net hoxysi | anp 5(KDVH902 from Shin-Etsu Co., Ltd.)

and 0.3 g of methanol were charged to the prepol yner, After stirring
at 30 00 for 30 m nutes, a polyurethane resin was obtained. 10026]
10Exanpl e 2 @E8Y of pol yoxypropyl ene nonooi havi ng a nunber - aver age

I I ' - 8- i. d C oy . 462
gnoﬁcgo ;o¥§%$2%§ %%%9??aéFkﬁagfﬁgggeﬁﬁgﬁﬁfgggﬂbegﬁgFggm%ﬁJ%@§b%? ey

of 13000 (PMdFd0IR i ot Asahku&l asadCeive. kbdpoard 53 @iofas a filler,
i sophorone dilsocyanate (Desmodur | from Sumitono Chenical Bayer
Cor por at i on)a etesixeder The rrextuirfeé ewas & eact edt app90 €gehdr, 24n anti-

hours to obtai.n a pol yuret han repol ymer. 21 g of ,
am noet hyl STUHAI oBgF bt hyPt riRetHoSYS | He THENS2%024°FFoma leveling
Shi n- Etsu Co,ge bt d- ) 1509, of, .t he brepolyer and ;i ¢
stirred atcg%ﬁ%c'for %%§ﬂ§ﬂ€%g§e éﬁﬁgeqﬁehtlg, 7.3 g of ' ackifier
am noproopy! netchhviadi oet hogy sidtane (Kl 8M 902odt o Shi puEbdUeCocombbdi)ion
and of nethanol 25were charged to the prepolyner. After stirring at 'n
or for 30 niwiitEs, May potyurethame rasi adpasivbt apné@al[iggglaterial, an

Conparative anple 1 30500 f pgl yoxypropyl ene, nonqgol havi 8 .
nunber - aver &ge T LeTe IRt ST whR g P " EOH0E CPNLIHOLE 1 Oht ASERP £Ln0
dass Co., Lide.and isgphorone, diisocyanatec(Desmduy4:f5omwniom o
Chem cal . Bayer Corporation) were reacted in an NCO CH equi val ent

rati o of 2. Gratt he-Odsard 42 caunmsy t d lobtrai naaepabyyr ebhaneethane-based

prepol ymer. 51,3 g of am noet hyl am nopropyl net hyl di met hoxysi | ane (KM
602 f rlom Shied-SRISU-C Cherfs caPat o9, MEEET ) awas ScHaTfetP 1D 21 gy 6f aphemer

prepol yner. 'rAr‘Iotl%lrinagdqr%anc%rgilalg ganOJ tzr{e like.

[0020]
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, shirasu baloon, a
glass balloon, a silica balloon, a plastic balloon and a
powder-coated plastic Dballoon, 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 is preferred.
If the polyurethane resin of the present invention is used
to produce a curable composition, the curable composition

30 may preferably contain a filler in an amount of 0 to 70



10et hvi hexyl aeryl ate to the prepolyner and stirring at $0 C for 10
days, a pol yurethane resin was obtai ned. [0029] Conparative Exanple 2
15210g of pol yoxypropyl ene nonool having a nunber-average nol ecul ar
wei ght. of 10000 (PM.-4011 from Asahi d ass Co., Ltd) and isophorpne
di i socvanate (Desnmodur | from Sumitono Chénical Bayer Corporation)
were reacted in an NCO OH equivalent ratio of 2.0 at 90 C for 42
hours to obtain a 20pol yuret hane pr_q)ol yner having a viscosity of
20000 nPa s at .2 ...C...8.9 of oy
am neet hyl ar"rqlﬁﬁ(?pgggﬁdrrgtnhﬁ%& me Of%()exfsffﬁue{lﬁe O(ﬁvéhl\i éﬁlzrqurloemcéﬁ?%g sen-
Chem cals Co., Ltd.) was charged. to 104 e of 25 the prepolyner.
Rfter stirring at 30 ¢'C. for 30 mnutes, a polyurethane resin which
has a high \iiogéééi ty and cannot be stirred was obtained. [0030]

30[ Preparation pf twp-pack type curable conposition] . 9-- Exanples 3
andandi par EiEF:aiW%&eEsxaﬁ’%all%ﬁ%e a}lfﬁ’[véar"lnéﬂnt'ﬁﬁgp%gt é?]iaag%l%]fz%i gﬁ)%fude a
shown isn Tabhenliare chiafgeds into.&, 1 'H@}J}Q_l L tagof equi pped, M4 asng
heating unit and a deconpr esgi on unti%/i rEan st%%'ed ?olr1 0 Ir%irlllnutaes. an
Subsequent | yputmilxicag zanid Sttivaliatg: ;arsn conidircdteicd: ata bt ate ed8fer such
m nutes and then conducted under reduced pressure for 20 m nutes,

After that, 28 basechateddlPafes obtarffedl CUrGHg agent dAbEGrilngsebacate

catal yst an%n% %%tyfog égtggegq§é%qlégters such as a pentaerythritol

ester; a phosphate such as dioctyl phosphate, trioctyl
10 phosphate and tricresyl phosphate; an epoxy plasticizers
such as epoxidized bean o0il and epoxy benzyl stearate; and
a chlorinated paraffin. Among them, diisononyl phthalate
is preferred. If the polyurethane resin of the present
invention is wused 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]

20 Examples of the above-mentioned tackifier include an
aminocalkoxysilane such as N- (f~aminoethyl)-N'-(y-
trimethoxysilylpropyl)-ethylenediamine and N-(p-
aminoethyl) -y-aminopropyltrimethoxysilane; an
epoxyalkoxysilane such as vinyltriethoxysilane,

2% vinyltrimethoxysilane, y—-glycidoxypropyltrimethoxysilane,
Y- glycidoxypropyltriethoxysilane, 3~ (3, 4-
epoxycyclohexyl)ethyltrimethoxy silane. Among them, an
aminosilane compound is preferred. If the polyurethane
resin of the present invention is used to produce a curable

30 composition, the curable composition may preferably contain



wei ghts shpwn. in Table | at roomtenperature. After that a curing
agent was obtained by mxing and stirring for 10 m nutes. The base

mat eri al

and the curing agenas descri bed above were m xed at 100: 10

(weighto) to obtain a curable conpos 20[0031] Table | raw materia
pol yurethane resin. balloo non-surfacé?tteated cal ci um carbonate

Exanore |

Exanp Conparative :* 700 0, Exanple Canparative

| sut hpeatreated cal ciu carbonate J*3) :350 350

10

15

20

25

30

a tackifier in an amount of 0 to 10 wt.% based on the whole

amount of the curable composition.

[0023]

Examples of the curing catalyst include tin octoate, tin
naphthenate, tin stearate, dibutyltin dioctoate, dibutyltin
dilaurate, dioctyltin diversatate, dibutyltin
bistriethoxysilicate, dibutyltin dioleylmalate, dibutyltin
diacetate, 1,1,3,3-tetrabutyl-1,3-dilauryloxycarbonyl-

distannoxane, dibutyltin oxybisethoxysilicate, dibutyltin
oxide, a reaction product of dibutyltin oxide and a

phthalic acid ester, a reaction product of dibutyltin oxide

and a maleic acid diester, and dibutyltin diacetylacetonate.
Examples of other organometallic compounds include
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.

[0024]

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,

using 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

material containing the polyurethane resin and a curing



pl asticizer(*4) A n. 740 light stabilizer 1 anti oxi dant (*6)
ul travi ol et absorber catal yst*8) catal yst

10

15

20

2>

36
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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 100 : 0.5 to 20,
more preferably 100:1 to 15, particularly preferably 100:5

to 10 and cured for use.

EXAMPLES
[0025]
Hereinafter, the present invention will be described in
more detail by Examples and the comparative examples.

However, the present invention is not limited thereto.

[0026]

[Production of Polyurethane resin]

Example 1

458g of polyoxypropylene monool having a number-average
molecular weight of 5000 (PML-S-1005 from Asahi Glass Co.,
Ltd), 462 g of polyoxypropylene diol having a number-
average molecular weight of 13000 (PML-4013 from Asahi
Glass Co., Ltd) and 53 g of isophorone diisocyanate
(Desmodur I from Sumitomo Chemical Bayer Corporation) were
mixed. The mixture was reacted at 90 °C for 24 hours to

obtain a polyurethane prepolymer.



cat al yst (i

"10) r total unit Q NO 3094 30945 [00

(*I')fromvat sunt . .. c. Yushi anaverageparticie diameter60 nm To 140 C.
a ground cal cium carbonate. "Witen 813" from Shiraishi Cal ciumLtd.

an average particr diameter. et *3) "Cal fine 500" from Meno
Cal cium Co.,Ltd, a primary 1Oparticle diaheter of 0.05, a BET
specific surface area of (*4) 0117P, "DI NP" from New Japan
Chem cal Co., Ltd. (*5) hindered mmne light stabilizer (1-1ALS),

ti nuvi n123"

di val ent tlnub%' 39 n{r?%%$35§%§§9§%C¥§@g%%%§hgﬁgﬁﬁg%%§lca alyspg]BM 602

"C-501" am grehasedigatakystcod Ami nedBE" faeomddehigu €8.,515 g of the

10

15

20

25

30

prepolymer and stirred at 30 °cC for 30 minutes.
Subsequently, 7.3 g of aminopropylmethyldimethoxysilane
(KBM-902 from Shin-Etsu Co., Ltd.) and 0.3 g of methanol
were charged to the prepolymer. After stirring at 30 °C

for 30 minutes, a polyurethane resin was obtained.

[0026]

Example 2

458g of polyoxypropylene monool having a number-average
molecular weight of 5000 (PML-S5-1005 from Asahi Glass Co.,
Ltd), 462 g of polyoxypropylene diol having a number-
average molecular weight of 13000 (PML-4013 from Asahi
Glass Co., Ltd) and 53 g of isophorone diisocyanate
(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 amincethylaminopropylmethyltrimethoxysilane (KBM-
603 from Shin-Etsu Co., Ltd.) was charged to 515 g of the
prepolymer and stirred at 30 °C for 30 minutes.
Subsequently, 7.3 g of aminopropylmethyldimethoxysilane
(KBM-902 from Shin-Etsu Co., Ltd.) and 0.3 g of methanol
were charged to the prepolymer. After stirring at 30 °C

for 30 minutes, a polyurethane resin was obtained.

[0028]
Comparative Example 1

500g of polyoxypropylene monool having a number-average



As to each pol yurethane resin and each curable conposition prepared
as descri bed above, the follow ng performance test was conducted. The
results are shown in Tables 2 and. [0034] [ Method of performance
testi 1. Viscosity The viscosity of the folyurethane resin prerered.
as described above wax neasured using a totational visconieter
visconeter fromBreotfield4 at 2000. [QU 2. Storage The storage
stability of theaxiei prepared. described above was observed in a

constant te rature and m dit b at 09 or
rour s opor (Tt e S ok LY 0B BB ekt o3 ¥ gt Bl OBkt co.,
was appl i ed 1t:@1)A5062R &l i su ding boas &y £ 5OxE0xbe BRb ddef itnedon N5l dho

4000 and a curabl e conposition prepared. as 25descri bed above was
deposi t - Af CéerdgrilngBesemndi Cponoratxofidayss50€ : xthet 50% tensihe NCO/OH

e P PSS Sie%s TS 90 e Ao o sk
Vé:;zgg%!id?ﬁg&%geﬁ3%§%?%$§ %2% )04) after initial curirs (20CY

51.3 g of aminoethylaminopropylmethyldimethoxysilane (KBM-

602 from Shin-Etsu Chemicals Co., Ltd.) was charged to 444

g of the prepolymer. After adding 91.5 g of 2-

10 ethylhexylacrylate to the prepolymer and stirring at 50 °C

for 10 days, a polyurethane resin was obtained.

[0029]
Comparative Example 2

15 210g of polyoxypropylene monool having a number-average
molecular weight of 10000 (PML-4011 from Asahi Glass Co.,
Ltd) and isophorone diisocyanate (Desmodur I from Sumitomo
Chemical Bayer Corporation) were reacted 1in an NCO/OH

o

equivalent ratio of 2.0 at 90 C for 42 hours to obtain a
20 polyurethane prepolymer having a viscosity of 20000 mPa * s

at 20 ° C.

8 g of aminoethylaminopropylmethyldimethoxysilane (KBM-602
from Shin-Etsu Chemicals Co., Ltd.) was charged to 104 g of
25 the prepolymer. After stirring at 30 °C for 30 minutes, a
polyurethane resin which has a high viscosity and cannot be

stirred was obtained.

[0030]

30 [Preparation pf two-pack type curable composition]



1Conparati ve Exanple 1 item Exanpl e |

10

19

20

- 19 -

Examples 3 and 4, and Comparative Example 3

Base material

The materials of weights shown in Table 1 are charged into
a 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
for 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 calcium carbonate are mixed in the
weights shown in Table 1 at room temperature. After that,
a curing agent was obtained by mixing and stirring for 10

minutes.

The base material and the curing agent prepared as
described above were mixed at 100:10 (weight ratio) to

obtain a curable composition.

[0031]
Table 1



Exanple 2 Conparative Exanple 2 el ongation [% 70,000

50, 000

110

15

- 20 -

raw material Example 3 | Example 4 | Comparative
Example 3

polyurethane Example 1 700
resin Example 2 700
Comparative 700
Example 1

ballocn (*1) 100 100 100

non-surface-treated 1180 1180 1180
calcium carbonate (*2)

surface-treated calcium 350 350 350
carbonate (*3)

plasticizer (*4)

i
(@]
iy
o
IS
o

light stabilizer (*5)

antioxidant (*6)

ultraviolet absorber (*7)

catalyst 1 (*8)

catalyst 2 (*9)

catalyst 3 (*10)

Wi |OHW ||~

Wb O|W| ||
o

Wi OW|J |
=10
el i8]
=10
N2 18]
oo

total

IS
w
'S
(&}
isS
w

unit: [g]

[0032]
(*1) from Matsumoto Yushi Co.,Ltd, an average particle
diameter of 60 uym, Tg 140 °C

(*2) a ground calcium carbonate, "Whiten SB" from Shiraishi
Calcium Ltd., an average particle diameter of 3.7 um

(*3) "Calfine 500" from Maruo Calcium Co.,Ltd, a primary
particle diameter of 0.05, a BET specific surface area of
17 m?/g

(*4) DINP, "DINP" from New Japan Chemical Co., Ltd.

(*5) hindered amine light stabilizer (HALS), "tinuvinl23"
(*6) "AO-60P" from Adeka Co., Ltd.

(*7) "JF 79" from Johoku Chemical Co.,Ltd.

(*8) divalent tin-based catalyst "U-28"

(*9) tetravalent tin-based catalyst "C-501"

(*¥*10) amine-based catalyst, "Amine BB" from Nichiyu Co.

Ltd.
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[0033]
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 3.

[(0034]

[Method of performance test]

1. Viscosity

The +viscosity of the polyurethane resin prepared as
described above was measured using a rotational viscometer

(a digital viscometer from Brookfield) at 20°C.

[0035]

2. Storage stability

The storage stability of the polyurethane resin prepared as
described above was observed in a constant temperature and

humidity chamber at 35°C x 90%RH for 24 hours.

[0036]

3. Physical properties

A primer (name: Primer US-3, from Sunstar Giken Co., Ltd.)
was appliéd to AS5052P aluminium board (50x50x5 mm) defined
in JIS H 4000 and a curable composition prepared as
described above was deposit. After curing (condition: 20°C
x Tdays + 50°C x 7days), the 50% tensile stress [N/mm?],
the maximum tensile stress [N/mm?] and the elongation [%]
at maximum load were measured according to JISAl1439 5.20
"tensile/adhesive strength test" (2004) after initial

curing (20°C x 7days + 50°C x 7days) .
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[0037]
Table 2
item Example 1 | Example 2 | Comparative | Comparative

Example 1 Example 2
elongation [%] 70,000 50,000 200,000 1,000,000
storage stability | no change | no change | no change gelled after
(35°C x 90%RH x 4 hours
24 hours)
[0038]
Table 3
item Example 3 | Example 4 | Comparative

Example 3

viscosity at 20°C [mPa * s] 700 650 650
50% tensile stress [N/mm“] 0.13 0.14 0.30
maximum tensile stress [N/mm“] | 0.51 0.46 0.75
[0039]
In the above-mentioned result, the polyurethane resins
according to the invention produced in Examples 1 and 2
have a viscosity of 50,000 to 70,000 mPa *s. Polyurethane
resins not according to the invention produced in the

comparative examples 1 and 2 have a viscosity of 200,000 or

more. Therefore, the polyurethane resin of the invention

is excellent in handling. The polyurethane resins

according to the invention produced in Examples 1 and 2

have good storage stability. The Polyurethane resin

produced in the comparative example 2 does not have

sufficiently storage stability. The curable compositions

produced using ©polyurethane resin according to the

invention in Examples 3 and 4 have a 50% tensile stress of

0.14 N/m° or less and a maximum tensile stress of 0.51

N/mm? or less. The curable composition produced using




[0039] [0039] In the above-nentioned result, the pol yurethane resins
10according to the invent ich produced in Exanples 1 and 2 have a
viscosity of 50,000 to 70,000 nPa sPol yurethane resins not according

to the invention produced in the conparative exanples |I and 2 have a

vi scosity of 2001000 or nor eTher ef ore, “t hé pol yur et hane resin of the
invention itis excellent in handling . The pol yuret hane resins

according to the invention producedExanples | and 2 have good storage
stability. The Reluretnans. L5l BT odlesth iy the Gparal iye; sXam ecne
2 does not suf i cient y storage st ity e cura
conposi ti onsomparative example 3 has a 50% tensile stress of 0.30 N/m?

and a maximum tensile stress of 0.75 N/mm’. Thus, an
elastomer having a lower modulus may be produced using a

5 polyurethane resin according to the invention.



20pr oduced usi ng pol yurethane resin according to the invention in
Exanples 3 and 4 have a 50%tensile stress of 0,14 N/n2 or |ess and
a maximnumtensile stress of 0,51 NNmm®2 or | essThe curable conposition
produce. using 23 poiyuret.nane resin not according to tn.c:
inventic:n in tile conparative exanpl e"ba3 a 50%tensile stress of

C. 30 NNn2 andO nmexiff,.. mtensile stress ,-)f 075 NNm®. el astoner
havi ng a | owet nodul us may he produced using a pol yuret haneaccordi ng.
to thc. E: invention. - 24 - CLAIMS 1,-A, | yur et hane resin obtained
by reacting (1) a urethane prepol ynen obtained by reacting 5(a)
a mxture of a nonool and a polyol, having on average to 2.1 of

term nal hydroxyl groups, and (b) a polyi socyabare, and (2) a
conpound hawi-ng 2a perlagsisitikals e esiilnyiobgreduysd &y invatd igroup and an

am no group i.n a nolecale, of the following 10forrmula |.:
R Oy G A A R B R IR (P LRS! 1P TR edht s & et hyl

group or an ehhy] IQ{;QHBhe P&frgp['i)n%%%%tls h h%blg@l’ph%i% etV verage
group, P2 represents a hydrocarbon group having 10 carbon atoms, P3
represents a.hydrocarbert greoud naavinygirdxyl0 oeardyon atrairs.

(b) a polyisocyanate, and

(2) a compound having a crosslinkable silyl group, an imino

group and an amino group 1in a molecule, of the following

10 formula I:

(R'0) n~S1iR3-n~R*~NH-R’-NH, (formula I)

wherein R represents a methyl group or an ethyl group,

R! represents a methyl group or an ethyl group,

R? represents a hydrocarbon group having 2-10 carbon atoms,

15 R?® 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.

20 3. The polyurethane resin according to claim 1 or 2, the

polyol is a polyoxypropylene diol.

4. The polyurethane resin according to «c¢laim 1, the
reaction of the mixture (a) of a monool and a polyol and
25 the polyisocyanate (b) is carried out in a range of NCO/OH

equivalent ratio of 1.6 to 2.5.

5. The polyurethane resin according to claim 1 or 4, the
reaction of said prepolymer and the compound of the formula

30 I is carried out in a range of NCO/NH, equivalent ratio of



2. The pol yurethane resin according to claim1l1, the polyol has a
nunber - aver age nol ecul ar wei ght () of 500 to 30000. O3, The poi.
urethane resin according to claim | or 2, the polyol is a

pol yoxypropyl ene diol. 4, The pol yurethane resin according to claim
1, the reaction of the mixture (a) of a. 4monool and a polyol. and
25t he pol yi socyanate (b) is carried out. in a range of NCO CH

equi valent ratio cf 1,6 to 2.5. The pol yuret hane resin
accordi ng tootcé q_;omll. or 4, the reaction of said prepolyner and the
conmpound of or rr'u% a 301 is carried out in a range of NCO NH2
equivalent ratio of 0.6 to 1.2 6e A production process of a

pol yuret hane resin, characterized in that (1) a urethane prapol yner
obt ai ned by @.eacfi ngof@juat ixt upgooksa nomdol aandralypokybbnehaviiagin,
on avarahe 1.3 to 2.1 of term_nal hydroxyl groups, and (e) a

pol yi scoyanéti@randrizeq 1)thatconpound” havi ng a crosslinkabl e silyl

group, @an i mino ] i of the

ol 16w g forruls CRID) S R R KRB o ) uber ei 1 R
represents adetdiyhigtodp of anreidndl giralipa Bblrepresentisia aet Bykrage
group or an ethyl group, 15R2 represents a hydrocarbon group having
2-10 car bon lators, R3 radpriesentrs la Htracsr borPyroupiavne 2- 10

car bon at OnB,, ar.e I:,VOE}L"J‘YC{‘seodcyanate, and

(2) a compound having a crosslinkable silyl group, an imino
10 group and an amino group in a molecule, of the following
formula I:
(R'0) n—SiR3-n-R?*-NH-R>-NH, (formula I)
wherein R represents a methyl group or an ethyl group,
R? represents a methyl group or an ethyl group,
15 R? represents a hydrocarbon group having 2-10 carbon atoms,
R® represents a hydrocarbon group having 2-10 carbon atoms,

are reacted.



