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0 4 FEB 2005 SPECI FI CATI ON METHOD OF FABRI CATI NG A MEMBRANOUS SUBSTANCE AND

METHOD- OF FABRI CATI NG A MULTI LAYER MEMBRANOUS SUBSTANCE TEQ#E#&?QWELELD
The present invention relates to a nethod of- fabricating s

- substance and a nethods of ,fabricating a nultilayer menbranous substance

to be used ih flooring materials .in buildings and so forth. BACKGROUND COF

-THE ART Room floors within buildings, in particular floors to -be used in
fl oori ng warehouses, are generally prepared by formng a nultilayer resin

filmon concrete. For exanple, a resin filmis first formed on concrete .
for the pur pose of protecting concrete, anobng others, by appl ying an
epoxy- based"resin or a nethyl nethacryl ate-based resin, for" instance,

and then further formng, on thatgdddiBrcarr¢het hane resin filmfor the
' purpose of attaining a good appearance and/or non-slip and/or"other

: pr operties by applying an aggregate-containing urethane curabl e resin,

wher eby a HElI'HDDaQErFMRNAEK@@&MMRAMWSVSUBSQPM?EaAN PRI ¥
probl ens- FﬁﬂRt&ATIﬁGqﬁq&n%ﬁ; %5&8 ep of application and
t hi s causes environnental utlon n agg %ﬂgﬁﬂﬁ$ﬁ% progress of curing

is slow, hence a |ong, termof construction is required. Furthernore, the

.multilayer filmobtained is veryehangdcandrkggling in flexibility, so that

a further probl nnot ke p pace with the
expansi on and cgﬁkgg;tlon o?ggcﬁﬁé?%tﬁe%ﬁgéﬂa OdFB?ther durability
probl ems f. Wl‘faﬁ'e‘%r?cﬂ@ﬁ@rﬂﬁwécﬁubﬁt&nemahtaaueetﬁdmt o\zﬁhen a heavy
articl e i sfgbmicest iarg ﬁDW@QtQ&a&BB ﬁéﬁ@faﬁ&ﬁéa§ﬁbsﬁ (g;l 8C£ may
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BACKGROUND OF THE ART
Room floors within buildings, in perticular floors to
-‘be used in flooring warehouses, are'generally prepared by
forming a multilayer resin film on concrete. For example,
a resin film is first formed on concrete for .the purpose of
protectlng concrete, among others, by applying an epoxy-—
based resin or a methyl - methacrylate~based resin, for-
1nstance, and then further formlng, on that film, a
urethane resin film for the- ‘purpose of attaining e good
'appearance and/or non-slip and/or other properties by .
) applylng an aggregate contalnlng urethane curable. re51n,
‘whereby a multilayer film is obtained. However, such a
" method has problems. Namely, it uses an organic solvent in
the_step'of application and this causes environmental
pollution. In addition{ the progress of curing is slow,
hence a long term of construction is required. Furthermore,
the multilayer film obtained is very hard and lacking in
flexibility, so that a further problemn arises, namely the
film cannotlkeep pace with the expansion and contraction of
concrete but may crack. Further durablllty problems from
the concrete protection viewpoint are that when a heavy
article is placed or moved on the floor surface, the film
.surface may readily be damaged and crack, and that when an
edged tool or a like sharp-edged article falls. thereon, the
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2 .filmmy crack-and the resulting danage may extend to the substrate
concrete. Japanese Kokai Publication 2000-225376 di scl oses (laj FER 686 of
form ng a conposite organi c menbranous substance which uses a reticulate
- or bar-like material- and a solvent- free two-conponent curable resin.
According to this publication, the solvent-free two-conponent curable
“resin of the ultrafast curing type IS @pplled to the reticulate -or
-bar-like material in the manner' of twd-conponent collision-mxing spray
and thus causing curing to unite the ‘resin with the reticulate or bar-1ike
material .- The conposite organi ¢ nmenbranous substances obtained by this
met hod have flexibility. However, such solvent-free two- conmponent-- ul traf ast
amount of heat on .the occasion of

cur abl e res es a_c deram

‘curing, ﬁ:ln?%pﬁé 45k o % Srrﬁﬁ}lfﬁ-ﬂ% damags MRV, ewbpaf sertke as part
of -t he subsﬁ%@aﬁﬁawcb@re&ef-orrred and t he- menbr anous substance obt ai ned
Toain mist e usnormepd ROREL PPt odv Yol MR Pe897E TeckHRE dbt of the

resi n nmust b U(Ssjﬁ flt& ge anount s

present in ° fdé SOmRPHbke mrgamq Egmbngnausesth sirause

subst ance ‘mmmhadrétlﬁﬁbﬁtéaét Neh - IaMd lﬂa%)é%&aﬂ“»‘&ﬁ& aé‘oéﬁlve:#)ﬂ ance
e

:?(gelrlefagz | Wﬁggé%m%a&r% st ance g%gﬁg rabl 5 t% even n t hey

i nventi-on- rlﬂ:ééilﬁnma?h%ds@*Verf%ﬂ?ﬁ%tﬁwm’@m@enbnanmnsalsm)sﬁm whi ch
conprises ©f) thesteprafadi xbwindy e}y QrCipg1 iEAt €51 gﬂ, e QUG Gyt rate
surface angd (gL,a l§k8pmg{ef(”i? t he menbr %%Oﬁs subst-ance on said
substrate by_applyin T s TAREeEo EATCPWISAANEA curabl e resin
(A in sucﬁO%hﬁépnrwus@u@naaf rftet dihwg rauelingl cisimnieddad te the
' resin with the reticulate or bar-like material.. The
composite organic membranous substances obtained by this
method have flexibility.
However, SUCh solvent-free two-component ultrafast
-curable resmn generates a considerable - amount of heat on
the occasion of curlng, so that the retlculate or bar—llke'
_material, which serves as part of the substrate, may be
deformed and the membranous substance obtained may be '
unsatisfactory in smoothness. For. conceallng such
" deformation, the resin must be used in large amounts
Accordlngly, it is an object of the present invention
to provide a method of fabriceting a membranous substance
- and a method of fabricating a multilayer membranous | -
substance excellent in smoothness, impact re31stance and
durability even- when they are relatlvely thin.

SUMMARY OF THE INVENTION
" The present invention provides a method of

fabricating a ‘membranous substance

which comprises (1) a step of f1x1ng a re1nforc1ng
material onto a substrate surface and (2) a step of formlng
the membranous substance on said substrate by applying a
solvent-free two-component polyufea curable resin (A) in
such manner that said reinforcing material is embedded in
_the resin throughout from said substrate surface side; The ;
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the resin throughout from said substrate surface side. The 04 FEB 2005
sol vent-free. two- conponent pol yurea curable -resin (A) conprises a

~ pol yam ne conponent and. a pol.yi socyanate conponent,. salm4p5EBaﬁmﬁe

conponent conprising not |ess than 50% by-weight of an aromatic pol yam ne-
(a--1) ,having a "polyal kyl ene chain, or a polyoxyalkylene chain with an
am ne equivalent of 400 to 800 and not nore than 15% by weight of - a

pol yoxyal kyl enepol yani ne’ (a- - 2) havinig at least two - aliphatic anino

" groups in a nolecule with an am ne equivalent of-80 to 300. The aronmatic
~ polyam ne .(a-1) may, for exanple, be a prinary aromatic polyanine, and the

pol yoxyal kyl enepol yam ne (a-2) may, for exanple, be a primry

pol yoxya The application in the step (2) nay be carri ed out
for exa%r‘%]%g qﬁ’?ﬁ’nﬁé’r‘n 6‘%‘%‘& B2dyuEsat Fwerb heresuist®at e may, for

exanpl e,. be concr et@mpﬂwe]sr esentl yanyast tGRpeh &t Y ides a nmembranous
subst anc W_{@%a@é U&ﬁtp@ﬁ%ﬁ% menti oned nethod of -fabricating. .The

present | nventl urt er -provi-desa method of fabricating a multilayer
menbr anous suFétEnPRLIKRAFERS cEABPPRRAL (mpr istiew obtf dess nghan NBMHr anous
subst and®y Gﬂil@'hﬁth@fﬁﬁﬁbaﬁﬁﬁﬂﬁlaubﬁlfﬁﬁﬁlém{ﬁ-llqnQl%vipl by applying a
sol vent 181t t ultrafast c resin f in the nanner- of
PIBIRYIEATRANER! OBl LT3 2550 %fbﬁ,ge B Bt

t wo- conponént _col ['1'sion-mi ya’éufl‘ql#fge Such

" sol vent S¥E¥ Rt 8hpdfento u?‘g? ated ot urcaty dhanesbe bP)watyht fcqr exanpl e,

be a' solapoilybxgelkybetOPPDy@Rine PRIV 8LRARG G¥r #RLE: - & in,
sol vent zhipgaEWR- 885_@8 (g OUrLFEQOJ ur et gla%iﬁ%g%urea cur abl'e resi n or a

sol vent - -free_t wo- régl kRt ai ni ng a pol yani ne
equivalent of 8 to 300

The aromatic polyamine (a-1) may, for example, be a
y prlmary aromatic polvyamine, and the .
polyoxyalkylenepolyamane {a~2) may, for example, be a primary
_polyoxyalkylenediamine. . T
The application in the step {2) may be carried out, for
Aexample, in the manner of spread coating. The substrate may,
. for example, be concrete. B -
' The present 1nvent10n also prov1des a membranous
substance obtained by the above-mentioned method of
fabricating.

The present invention further - prov1des a method of

fabrlcatlng'a multilayer membranous substance

‘ which comprlses (3) a step of formlng -a membranous
substance onto the membranous substance mentloned above by
applying a solvent-free two—component ultrafast curable
resin (B} in the manner of two-component collision-mixing
Spray coating followed by curing-

Such solvent-free two-component ultrafast curable
resin (B) may, for example, be a solvent—free two-— component"
"polyurethane curable .resin, a solvent free two—component
polyurethane/polyurea curable resin or a solvent-free two-
compouent polyurea curable resin containing a polyamine
component and{or a polyol component, together with a
Polyisocyanate component. The two-component collision-
wixing spray coating in the step {(3) may be carried out while
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conmponent and/or a polyol conponent, together with a pol yi socyanat e

conponent. The two-conponent collision- mxing spray .coati e _step
V\Eq' (EEB ?@ﬁts of

t he sol vent--free two- conponént ultrafast curableresin (B)-is warimed to a
tenperature not |ower than 40C. The sol vent-free two- conponent ul traf ast
curabl.e. resin can have a tack-free curing tinme not |onger than 3 m nutes.
m nutes.. The present invention-furthe¥ provides a nultilayer menbranous
subst ance obt ai ned by the above-nenti oned nethod-=0of fabricating:
DESCRI PTI ON- OF THE PREFERRED EMBODI MENTS In the first step in the nethod of
fabricating a ~menbranous 'substance according to the present invention, a
reinforcing materjial is fixed-to the surface of 'a substrate. -The above
subst r at 82F8 g6t thar twe utemponerdst kfctthe bollvehteFudestidose used in
structur &bmpaﬁ&ﬁtoulbﬂéféjélf‘gﬁnadjﬁe tRg ik %E} 9?”&!1%&&” nprtar is

ur

preferreg er. The . -above substrate ace nay a primer film

The above® B?Fﬁ%?r?l??ﬁl%?Wﬁﬁ ﬁﬂﬁq QQUFarIy restrlcted but |ncludes -"those
obt ai habl e by Hpplsdivpramfrel thoseoppbhieis WEttarddiOWi-ay1a the art. - The
above- nepg i phe or.c rial.is not icularly restricted but.

i ncl udes, . for g%g%bﬁ% . £9%$gﬁ%at5uﬁ%ﬁ%w RS ngﬁdi?ﬁﬁeq|qa§nn§t@%$Qﬂ%$
SpeC|f|c%}?? esthese reinforcing materials nay be made of a netal such as

“iron, al um nuMher petcaicnlesaveheebn fﬁktﬂEESﬁﬁadidésbhoﬁﬁltﬁ§59ékal such as

gl ass T inhabsadich CALBOBELDAIS,: 20 Bg%e gl CpQUe MRLerT asuch as

aram de fibers, various synthetic si ns Suc

“chl ori ddRetdd)e ﬁ]ﬁaém}cg;tlng.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

In the first step in the method of fabrlcatlng a
membranous substance according to the present invention, a
pe1nforc1ng_mate:1a1-1s fixed to the surface of a substrate.
The above substrate is not particularly restricted but
includes those used in structural parts—of buildings and
the like. Concrete or mortar is preferred, however The
‘above substrate surface may have a primer film. The above
primer film is not particularly restricted but includes
those obtainable by applying any of those prlmers well
known ‘in the art:

The above—mentioned reinforcing material is not
particularly restricted but. includes, for example,
reticulate materials and bar-like materials. Specifically, -
these reinforcing materials may be made of a metal such as
iron, aluminum or stainless-steel, an inorganic fibrous
material such as glass fibers and carbon fibers, an organic
fibrous material such as aramide flbers, variocus synthetic
re51ns such as polyv1nyl chloride, polyethylene or
polyester, various natural materials such as vegetable
fibers, or the like.

The method of fixing the above reinforcing material
to the above substrate surface is not particularly
restricted but is preferably the method by which the
structure thereof can be maintained in the next and
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pol'yester, various natural materials such as vegetable fibers, or the
|l i ke. The nmethod of fixing the above reinforcing materi al @o t he above
substrate surface is not particularly restricted but is pr ﬁeF&BIﬂHﬁhe
- method by which the  structure thereof can be. naintained in the next and. o
4 FEB 2005 subsequent steps. Thus, for exanple, the substrate may be
provi ded with supporting nenbers in orggr to fix- the reinforcing material
thereon. In view of the thickness of cbating of the solvent-free :
t wo- conponent pol yurea curable resin (A in the next step, the. above
substrate and. the above reinforcing material are preferably cohered wth
each other. If they are not cohered, it will become necessary to apply °
the salvent-free t: -%gggonent pol yurea curable resin (A -thickly in the
[

next step fOPEIED fie -Thusinfercergmpdeer the sukstiate ndy be S
uneconom c@rovigdethwitht seppet ity fciBdrize iaubstieat osyifacg.to the _
surface of lafQrci rial which is,opposite to  the substrate
side is pré%gﬁggﬁ$mﬁgtﬁ%%%%ﬂg%gﬁm§§°WW1 ?? Vife %%09%??ﬁ§kﬂhQQS§ of excess
of 20 nm Paténg| 8§ Bhe cickirgntEryepityot-bompohentt pbl peréateGaimQnent

polyurea  wasahl eaj esh nkdndily Sat | RnkhSnOGH! S3LERLLRL SIPSAdi g the

e ot hod PP abe EAEH TR Haretiadnate BEBLORRELY seclorhhariidn Hesh

vent | on, obhe: s ey e nob- camondy (1 poisan excouibbeongary () 10

2{0 gpl ((31) I_i ;Z;E%%%gg:j nédtlﬁ;gnﬁtegr%g ?ﬁ?aﬁéﬂ%ﬂ‘ﬁg‘#‘?o‘?ﬂ%{%ﬂﬁ € surface
side to therghy FornitEdendssithe verbiaker &or embeddistay 4be The net hod

. for the abbetnbpptimnmadeirdaieddiongins Hals Dardn&addalisanest ri cted but

. preferably is ampead, Cepti ﬂgigﬁenﬂéﬁiﬂ% r@H)usa(:lra A es%glfg eugénghg trovel

L or Spatu'?éﬁrgége,of the reinforcing material which is opposite to
the substrate side is preferably not more than 20 mm. If
the abowve height is in_excess of 20 mm, it is.also
necessgry to apply.the solvent-free two—compoﬁent polyurea
curable resin (A) thickly in the next step for embedding
the reinforcing material therein; this is uneconomical.

- In the second step of the method of'faﬁricating a
membranous substance according to the invention, the
solvent-free two—component polyurea curable resin (A) is
applied in such manner that the reinforcing material
obtained in the above step (1) is embedded in the resin
throughout from the substrate surface side to thereby form
a composite substance on the substrate.

- The method for the above application)embedding is not
particularly restricted but preferably is a spread coating
comprising manual spreading'using_a-trowel or spatula,. for
instance. The coating film thickness is not particularly
restricted but is required to be such that the above
reinforcing material is embedded. If the above'reinforcing
material is not fﬁlly embedded, the resuiting membranous

' substance will be unsatisfactory in smoothness. -The
coating film thickness mentioned above can be selected
according to the intended use. Generally, however, it is 2

o 20 mm. If the above coating film thickness 'is less than



I nstance. The coating film thickness is not particularly restricted but
is required to be such that the above reinforcing material is enbedded. If
the above reinforcing material is not fully enbedded, thefrg ﬂgizﬂ@a
menbr anous . substance will. be unsatisfactory in srmothness hé” COati ng
fil mthickness nentioned above :can be selected according to the intended
use. Cenerally, however, it is 2 to 20 mm If the above coating film ‘

" thickness As |l ess than 0 4 FEB 2005 2 msn it will be difficult to

sufficiently enbed the above reinforcing material. If it exceeds 20 nm

t he above solvent-free two-conponent polyurea curable resin (A wll
uneconom cally be required in increased anounts. Thereafter, the above .
pol yurea curable resin (A) cures to a tack-free

sol vent - freze t Wo- CO nent
state in a“ d&tt aﬁtnqggr1 88 fhL§igalt ko geaf il anditty anbesl thbshboge. The

curing ti mrainfdrcingektbres] st ate 1Gj° dftReasObyent,; fE 5 -conponent
t he net hod fabricating a

] y {0 b '
erbr ano Clgdabseﬁlglgtglﬁgn%ééccgl?%%ﬁ%% vﬁ’?ml‘fﬁé& |W€Ht1ieo’n’eﬁ§ﬂnéﬂ} petilcularly

menbr anous
restricted W%O@ﬂ@ﬁéﬁwybeerWth iR advedr ambuamst he  vi ewpoi nt of
ne of construction.

f
sufficient tine frﬁéréﬁﬁtéﬁ,atﬁlﬁan D ksol"v%ﬁ"éqﬂﬁgel:@olé%%ﬁg?%? ot an 30

If the abo;ﬁ &Jeggc | unti] a tack-.free sta
m nut es he“or gan Erﬁgﬁ%r’é‘ﬁ%’dé Gt FUHfSe topRatrel—free sbate in a
unsat i-sf acCeFFain pavbodnes syl thd ddsired negbrahbas §u151§&‘éx§ce t he time of
construction rrayTH@s&,p_{ eTY e e tine il .. a.

o a@%heqq & tazﬂ f?ﬁe T 1?‘?1 qlﬂbe r equi red unti |

tack-free stg o.referred to rein means

no fingerpfP oL e hEfRist %&?thgoéWPﬁgeﬁquetMI@s(m dpplbieed. The

t hus- obt ai ﬁéadnenbtlamaastlm;tbsifamabms:ateh@r Qdmeﬁﬂ@raﬁch% ssisddAle Syrface.
s, for

T or o TyhBakagass Lhaeaind Sr08he Bl LLCHLET LY LESLLGL0 bl |

exanple, 2_to e gb ove solvent-Tree %% %:?Hﬁﬁﬁ*ﬁ polyurea Curlng

) - re strlcted but preferably is 30 minutes to 3 hours from the
‘viewpoint of sufficient time for application and of
‘reduction in timé of construction. If the above curing
time. until a tack~free state is shorter than 30 minutes,
the organic membranous substance obtained will be
unsatisfactory in smoothness and, A it is longer than 3
hours, the time of constructlon may possibly be prolonged;
The curing time until. a tack-free state so referred to
herein means the curing time required until no fingerprint
remains upon pressing a finger onto the resin applied.

The thus—obtazned_membranous substance is cohered. to
the substrate surface. The film thickness thereof is not
particularly restricted but is, for example, 2 to 20 mm.

The above solvent~free two-component polyurea curiﬁg
type resin (A) comprises a polyamine component and a
polyisocyanate component. The above polyamine component
Preferably comprises an aromatic polyamine (a-1) having a
polyalkylene chain or a polyoxyalkylene chain with an amine
equivalent of 400 to 800 and a polyoxyalkylenepolyamine (a~
2) having at least two aliphatic amino groups in a molecule

‘with an amine equivalent of 80 to 300, for instance.. The
above aromatic polyamine (a-1} is a component retardlng the
curing rate while the above polyoxyalkylenepolyamlne {a-2})
is a component accelerating the curing rate.
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type resin (A) conprises a polyani ne conponent and a polyisocyanate
conponent. The above pol yam ne conponent preferably conprises an aromatic

pol yam ne (a-1) having a polyal kyl ene -chai n or a pol yoxya @gdﬁﬂggmﬁﬁ
e (a-

“with an am ne " equival ent of 400 to 800 and. a pol yoxyal kyl

2) having at least two aliphatic anmino groups i.n a nolecule with an am ne
equi val ent of 80 to 300, for instance. %he above aromatic polyam ne (a-1)
is' a conponent retarding the curing rate while:the above

pol yoxyal kyl enepol yami ne (a-2) - is a conponent accel erating the curing
rate. D 4 FEB 2005 7 If the above aromatic polyamne - (a-1) has an am ne
equi val ent. I'ess than 400, the curing rate of the resin COnposition w il be

too rapid,- so thate gnau e apllc no - t be
Bi)bg% Q}:?%‘J—é&g%ré Fig \/\3;al b@éénﬁne%@,%l vely

secured. | f -| t elx eds-
sl ow, maki rgI#va desppthant 408onthe| cuting urdtrg of Hhe AsgRi ne

equi val ent ccmfpcaﬁmlbn a1 Bept&fJefé $fa, e @pqve %'iﬁ?ﬁr%i m?o%%/am ne (a-1)
|ncludes for exampl e thylene

i s-not par AP but
gl ycol bis ﬁdrc{é 3 éﬁ{z:gé eg"ﬂg gt%%?f&lreg# vcbf Bt sexceedd r&@@enzoat e) ,
pol yet hyl e egl%épg Eﬁ‘s'e(Bllhrﬁ)WM@)slvmlwabwanﬁaﬁyﬁ&n& gl ycol

- an1nobenzoate)

bi s(4- . amimpbesibaéete B6KH r t col , bi s

ponpropyI%Qe gbyf8|7§63 %4 anl nobenzoat
bi s(2- am nobenzoa ‘ene- oxypropyl ene) gl ycol
bi s(4-am nobenzoﬂl%)abowlqrc(mei pylleaaipeopytenei ethgr ) gl ycol bi s(4-

~am noben nlnoben oate), ,
poIytetrangaaggfuliﬁiygﬁ%fH%?g%%ﬁgggygﬁfnggééio 'ypiopylene et’her
gl ycerol tt 1s (ﬁo%ﬁeb?néﬂeteth@ohmﬁmewehrl t ol
am nobenzoﬁlﬁ?obd?waf@tnimobmhbet@zl,aﬁbﬂ?b&ﬂfﬁ@i\@'%}lycel ‘bis(3- :

aminobenzcate), polytetramethylene glycol bis (4-
amlnobenzoate), polytetramethylene glycol bis (2~

amlnobenzoate), polypropylene glycol bls(4—am1nobenzoate),

. polypropylene glycol bis (2-aminobenzoate),

e poly(oxyethylenewoxypropylene) glycol b15(4*am1nobenzoate},
poly(oxyethylene—propylene ether}glycol bls(4~
iamlnobenzoate), polyoxybutylene glycol bis (4- amlnobenzoate),
polytetramethylene glycol bis(3, S5-diaminobenzoate),
polypropylene ether glycerol tris(4- aminobenzoate),

- polypropylene ether pentaerythritol tetrakls(4~
‘amlnobenzoate),.polyoxyethylenebls(4-am1nobenzam1de),
polyoxypropylenebis(4—aminobenzamide), polyoxybutylene

~ glycol bis{4-aminobenzoate]), polyoxypropylenebis (3, 5-
diaminobenzamide) and the like. Two or more of these may
be used in combination. The above aromatic polyamine (a-1)
rreferably has at least two prlmary amino groups bound to
an aromatic ring in a molecule from the viewpoint of
reactivity and of physical characteristics of membranous
.Substances obtained.

- Preferred as the aromatic.polyamine (a41) to be
contained in the polyamine component of the abdve solvent-
free two-component polyurea curable resin (A) from the
reactivity Viewpoint are polytetramethylene glycol bis (4-
aminobenzoate), polypropylene glycol bis{4-aminobenzoate),
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pol yoxypr opyl enebi s(4-am nobenzami de), pol yoxybutylene glycol bis

(4- am nobenzoat e), polyoxypropylenebis(3,5-.dianinobenza de) gvg]g -

~like.- Two or nore ot these may be used in conbination. & ab 0 romatic
polyamine (a-1)' preferably has at |east two prinmary anlno groups bound to

.an aromatic-ring in a nolecule fromthe viewpoint of reactivity and of
physi cal characteristics of nenbranous subst ances obtai ned. Preferred as
‘the aromatic polyanine (a-1) to be cofained in the polyan1ne conponent of
"the above solvent- 'free two-conponent pol yurea curable resin (A) fromthe

reactivity viewpoint are polytetranethylene glycol bis(A- an1nobenzoate)

pol ypropyl ene gl ycol bis (4-am nobenzoate) 0 4 FEB 2005 8

pol y(oxyet hyl.ene- - | ene ether) glycol bis (4 an1nobenzoafe) and
pol yoxybutﬁ/ e °@Y§6WSP§(BNE¥#%é}ﬁ@aﬁt)e)glygeﬁqrbﬂé.(ér| y avail abl e as

EFCh poh%gmwazoheazohme) &?an?éf¥? SSOE%QD 1@@Fung§ﬁqgggilent about 620),
asnma val ent abqu ol ea am ne
> %gb§28388? thr ee be &éyp?gaﬁggg B35 | G RHIAARP | ndust ry

equi val'ent out

Co., Ltd. )arpf, Ten ?ﬁémﬁi-ﬂeth%tmﬁ lt(Wé? a(rameeeqquwabentoeimme 620),
.polyoxyalkEUQBﬁaprﬁaF108miﬁb éﬁuiﬁﬁﬂéﬂtnﬁﬂohﬂ 588) PRLY AL § cqgmgnent of
t he- above ﬁ xgnt 68 % poI ﬁ curable resin I'S" | ess
than 80i tHE curing rTat Q?E reg PaiRe EF?QRQﬁﬁogéheous
reacti-on wWLBREA CbhElﬂﬁﬁdﬁndunB;js&bsbamtd )so that the physical

character i stics pf, toe (RIMIEOURAHDLATCERL ANl Midd: e farked! y

det eri or at ed ceeds .. I ncrease’I'n ViscosSity &nd gel ling
will resuIPobX%x¥%i¥ Sne RHRIdne, (AokécGraFaiRednin die imolwamingecone
di fficul t-comporent eof the falziventisolliveRt 0f e@pplio-cdnipiherA paTiyieea

-equi val ent c@fald 00 £852300)S R 985" eflan 80, the ‘curing rate is
excessively high to cause a heterogeneous reaction within
the membrancus substance, so that the physical
characteristics of the membranous substance obtained will

© be markedly detériorated. If it excéeds 300; marked .
increase in viscosity and gelling will result due to the
1ncrease in molecular weight and it will become dlfflcult
to secure a suff1c1ent time for application. An amine
aegulvalent of 100 tQ 200 is preferred,. _ E

‘The above polyoxyalkylenepolyamine (a-2) is not
particqlarly restricted but includes,  for exaﬁple, those
derived from polyoxyalkylene polyols by reacting theA -
terminal hydroxyl groups thereof with ammonla under high-

‘temperature and high-pressure conditions using a
hydrogenat10n~dehydrogenatlon catalyst. 8Such
pblyoxyalkylenepolyamines {(a-2) may contain, - as impurities,
polyoxyalkylene polyols remaining unreacted with ammonia.

The above polyoxyalkylenepolyamine (a-2) is
preferably one having a primary amino Qroup(s) in a
molecule ;n view of the reaction rate with the isocyanato
group. From the viewpoint 6f the hardness of the
membranous substance obtained, po1yoxyalkylenépolyamines
having at least two primary amino groups mentioned above in
a molecule are more preferred. As products commercially
available as such, there may be mentioned, for example,
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The above pol yoxyal kyl enepol yanmine (a--2) is not particularly restricted:
but iricludes, for exanple, those derived from pol yoxyal kyl ene polyols. by -
reacting the termnal hydroxyl- groups thereof with amﬁo#li[é{?gn‘zg@ff hi gh-
. tenperature and high-pressure conditions using a

hydr ogenat i on- dehydrogenat lon catal yst. Such pol yoxyal kyl enepol yam nes
(a-2) may contain, - as inpurities, polyoxyal kylene polyols renalnlng
unreacted with amoni a. The above polyoﬁyalkylenepolyan1ne (a-2) -
preferably one having a primary amno group(s) in a nolecule in _VI ew of
the reaction rate with the isocyanato group. Fromthe viewpoint of the
har dness of‘the menbr anous substance obtai ned, pol yoxyal kyl enepol yam nes
t WO primary am no groups ment i oned above in - a-nol ecul e are

~ having at
'?%ﬁ%awepr%c?@@t s(a@éﬁﬁeequawyenfamdmblmoasaﬁucbeff&ﬁ@{@ may be

nore prefer

ment i oned, Dmﬂtbxmmlrm eefuszEBnQOQéeu@ 68§ éug ‘é@ Lee & ui val ent
about 120) 41=f E} 88 ‘é}.an%‘;f "equi va ent B o - bei ng
products of lnt % A e B3N s),. The pol yam ne conponent to- be

cont ai-ned in"t heT&l@opelysmiw@meﬂgmﬁeﬁmﬂcmeﬂﬁﬁhlﬂ@&YiH %ec%ﬁ% e, resin
(Al conprisAsrentF-EFreeX 8Bl 8om !qEQ >Q% by, vei ght of t

above- nent Ic%?a%g aroma%l C. oloaﬁnﬁ%lnze?of) g N ﬁﬁ ‘? (B504 by wei ght
of the above-rentrored® o %@ﬁpnéﬂéabﬁrmﬂﬁﬁn:khEtQ@ntent of

the above @b@wng@np@byad1ambm&tib pdijaﬁiﬁeth§“15odﬁ@ﬁuﬁ?h%ﬂ%’thg decr eased
| evel of tqgghggsge%jl{: SESUld a'tﬁn e% red content is not 1ess than 70%
by wei ght. Vhen th nt ent & Pyoxyalkylenepolyanlne (a-2) is
i excess 8 YPEYz §§Y§%ﬁl%ﬁﬂ Yéth#élecdﬁrﬂg!; raFileerdIhmE@nhbgb ofetigering it
i mpossi bl eabgvseemnammﬁdmmme tiarR)f 95 1888 LicaH 1598 LG 20RYE
pol yam ne gogREREREe MY kANt A RQl ﬁgess will result. A preferred
content is not less than 70% by weight. When the content
of the above polyoxyalkylenepolyamlne (a~2} is in excess of
15% by weight, the curing rate becomes high, rendering it
impossible to secure a sufficient time for _application..
The above polyamlneAcomponent may contain other .
polyamines than the above~ment10ned aromatic polyamine (a-
1) and the above-mentioned polyoxyalkylenepolyamlne {a~-2).
Such other polyamines are not partlcularly restricted but
" include, for example, dlethyltoluenedlamlne, toluenediamine,
_ xylylenedlamlne and like aromatlc polyamines and allphatlc '
polyamines. '
On -the other-hand, the polyisocyanate component to be
contained in the above solvent—free two—component polyurea
curable resin_ (A) is not particularly restricted but may be
any of those polyisocyanate compounds known in the art.
Thus, for example, there may be mentioned aromatic
. polyisocyanatg compounds, aliphatic polyisocyanate
Compounds, &dlicyclic polyisoCyanate compounds and so on.
The above aromatic polyisocyanate compounds are not
particularly restricted but 1nclude, foe example, liquid
dlphenylmethanedllsocyanate or dlphenylmethanedllsocyanate
partial prepolymers obtainable by carbodiimide
modification; 2, 4- -tolylene dlisocyanate (2,4-TDI),

diphenylmethane-4, 4‘—d1180cyanate (MDI}, dlphenylmethane*
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pol yam nes than the. above-nentioned aromatic polyam ne (a- 1) and the
above- nenti oned pol yoxyal kyl enepol yam ne' (a--2). Such ot her polyan1nes are
not particularly restricted but include, for exanple, di BdnyEB 235 '

t ol uenedi-am ne, - t ol uenedi am ne, xylylenediam ne and |ike aromatic

pol yam nes .and al i phatic’ polyan1nes On-the ot her-hand, the polyi socyanate
-conponent to be contained in the above solvent-free two-conponent -pol yurea
curable resin. (A) is not partlcularlylpestrlcted but- may be .any of those
pol yi socyanat e conpounds known in the art. Thus, for exanple, there may be.
ment i oned aromatic pol yi socyanat e conpounds, allphatic pol yi socyanate
conpounds; alicyclic pol yi socyanat e conpounds and soon. The above aromatic
polylsocyan ounds are not “particularly restricted but include, foe
“exanpl e, %u‘? o T ERPRREr nikbBl ere dikaeyamate (XDI), -crude S

5 o e eyl o el oy e an

di phenyl met hane- 4, %%l#gg%fa%%flo?Pﬂﬁﬂg%%ﬁebh%ﬁéFﬁﬁtﬂ%ﬂéfﬂcﬂt$$iﬁ2005 10 2,
4"~ -di i socydHHee, £y il Eﬁ@P@lmmfe-qax@b)lﬁ thender .t ajhd elb®ve

dii socyavnataa,lmﬁﬂiei bbhgﬂgwyﬁwﬂdwgaggﬁaggl faLbodiini de

nodi ficati ) | fications ef 6ot Cand pr epol yner
nodificatlggé fﬁﬁgg%Pat?h%Pﬂﬁﬁﬂﬂéj 245 ﬁﬁ&tPéerFyiéﬁkya?@ﬁ%?kﬁﬂﬁﬁbunds and
alicyclic B }Wé@ylaﬁatéomﬂmmds aheyndbhpaylm@uh&ﬁé-yu@vsi ricted, but
_includes, - fau; se¥gambee, di TRLeghfate ! nexdhdRFVARA! €

xaneth Iene

-|sophoronegﬁh%8c anaé ‘ﬁ Pl SGcyanat I%%cyanurate '
nodi fi cati GAS; ?88 £ G}SQﬁﬁﬁqqré§FlHﬁélﬁhﬁa%#QHﬁﬂ)@ﬁﬂbQﬁyﬁmmdeatlons of
these, Premedifdcatiohe ol YirspolyharemedNpOaefiond &€ tHed,ained in the -

sol vent -free t'WopSOFRORRNG sPRLYY resin (A) .for yse in the
_nethod Of fab%gggéd b %LX 58§Y1§Hé§§ﬂ§%e compéoeht % g

r}k the solvent-free two-component polyurea
curable resin (A} for use in the method of fabricating a
.membranous substance of the present 1nventlon from the
viewpoint of curability and of adhe51veness are
dlpheylmethane 4, 4’—dllsocyanate, dlphenylmethane—z 4’
lelsocyanate, ‘prepolyers or modifications of these and like
aromatic polyisocyanate compounds.

As commercial products available as ‘such isocyanate
component, there may be mentioned, for example, Millionate
MLT (product of Nippon Polyurethane Industry}, Millionate

- MTL-5 (product of Nippon Polyurethane Industry) and
_Coronate MX (product of Nippon Polyurethane Industry) .

Where necessary, the solvent-free two~component
polyurea curable resin (&) may further contain, in addition
to the above components, an additive(s)-sﬁch es surfactants,
foaming agents, foam stabilizers, flame retardants, '
plasticizers, dyes, fillers, fungicides, bactericides,
various reinforcing agents, internel mold release agents,
ant10x1dants, weather stabilizers and the like. These
additives may be added to a mixture of the above-mentioned
polyamine component and the above-mentioned polyisocyanate
component or may be added in advance tovrespective
components. ‘

The mixing ratio between the above polyamine
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menbr anous substance of the present invention fromthe viewpoint of
curability and of adhesiveness are dipheyl net hane-4, 4" - d||so anat e,

di phenyl nethane-2,4' - -diisocyanate, prepolyers or . nDd|f|8 2005¢ these
and |like aromatic polyisocyanate conpounds. -As conmercial - products
avai |l abl e as such isocyanate conponent, there may be nentioned,
for-exanple, MIlionate MTT (product of Ni ppon Pol yur et hane Industry),
MIllionate MIL-S (product ‘of N ppon P&iyurethane | ndustry) and - Cbronate
MX (product of Ni ppon- Pal yur et hane I ndustry). - Wiere necessary, the

sol vent -free two--conponent polyurea curable resin (A may further
contain, in addition to the above.-conponents, an additive(s) -such as

~ surfactant n o f oam st api l'i zers, flame-retardants
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an e |ilgrerthapey addiLives m xture, o e

above-nmenti oned lg ﬁyan1ne cgn%gﬁiﬁgﬁen% %% l§b§$EmﬁeﬂF Bhed pol yi socyanat e

_conponent -STAE§ BB atidbie | of dehmnkwavanagopetoipe 1nohmmwuhﬂvh The m xi ng

ratio betm@@hyuhecgnmatepmbm@ﬁnént(£04tﬁgBagQg§ 2oGRLPAD %P%he above
onen po

pol yi socyapah 0 uc | vent-free fwo- conp urea
curabl e regl %ﬁ% %r el#ée}?%bl 1e %g %b?ve eqgiialent, gadde if terns of the

equi val enft Eﬁ%ﬁi% B‘?e t%&o‘f%mt cthgr mapbraneunesmcepwh)ﬂa&%&ianat e

conponent kaythavanimeagiarfadry dha-abeye: sPLY afd AN It the
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above equi yal thQ, s, outsid ove range, e
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and 4 rangsdditionl,. 131 a@ustlnglghescéﬁtent Pf Gl %.b%rvle aromatlc
polyamine (a-1) in the above polyamlne component, it is
possible to adjust the curing time until a tack-free state.
For example, a curlng time of 30 mlnutes to 3 hours can be
attained. '

- From the pot 1life Vlewp01nt the above solvent free
two-~ component polyurea curable resin (a) is preferably
Prepared.by mixing the above polyamlne component and the
above polyisocyanate component together just prior to
application using a two—component mixing apparatus, a
Dlsper agitator or the like, or by manual blending.

The method of fabricating a multilayer membranous
-substance according to the invention further coﬁprises, as
the third step, (3) a step of forming an organic membranous
substance onto the membranous substance obtainable by the
above-mentioned method of fabricating a meéembranous
substance by applying a solvent-free two-component

. ultrafast curable (B) in the manner of two—-component
collision-mixing spray .coating followed by curing.

The method of appllcatlon in the manner of two-
component colllslon*m1x1ng spray coating as mentloned above
comprlses spraying two components of the solvent-free two-

- component ultrafast curable (B} so as to cause COlllSlon
and m1x1ng of two components with each other. In this step,
- the curing reaction proceeds to a certain extent while



addition, by adjusting the content of the above aromatic polyamne (a-1.)
in the above pol yam ne conponent, it is possible to.adj.ust.the curli tinme
until a tack-free state. For exanple, a curing time of 30 rﬁh‘mﬁ %3
hours can be attained.” .Fromthe pot life viewoint, the above-
solvent-free two~conponent polyurea curable resin (A) s preferably -
prepared by m xing the above pol yam ne conponent and-the above ' '
"pol yi socyanate conponent -together just!2prior to application using a

t wo- conponent m xi ng apparatus, a .Disper agitator or the |like, or by,
manual . bl endi ng. The nethod of fabricatirng a nulttilayer menbranous )

' substance according to the invention further conprises, as the third Step,
(3) a 'step of form ng an organi c nenbranous substance onto the nmenbranous
subst ance 'RBTEIHES sbppvetearabsiviel Ingint morm:datlmtrl&dds@&téabrl?c&afth'&g a -
menbr anous abaiifes LpRde chY i8RPLY | one Ut raf ast
curabl e (B)ml thg@%anner ofi}%{\/\%}gecgnrfﬁpglr?\gﬁ%tf (%WI%I }ﬁgogg 1% f ]éipcoatl ng
fol I owed by =il RET2ThEOREIRGU DM IEpPressuss itworﬁemnamet of two-

conponent ¢oilliisiion-mixing spray syeaenng sapregarhplgdygbgve conprises
sprayi ng two con@g@egggvgjm O%%I Vﬁ%hfé%%tﬁﬁ'ﬁa gog_{)%é\ﬁnt ul trafast -

curabl e (B) ig to cause col'lrsiron ents with
each ot her°° 1PRPR-Bi%ENT SRVEY iskgmr dacnpbnpprbieetisriy a certain extent

whil e 04 FEB20O5ctadpant i tlerudy,ayed éﬁcﬁmﬁiél | sh 8 f&ﬁ:{ aed ghate. For
co

the above,apgl N h one I st on-"m xing
spray coat ?ﬁ B 26 g%péé(}%[}su%%?é8ﬁpéﬁﬂt %IH’?%‘?‘%EFS A GRgmspr ay
systemis Pr b@%d@é@delTﬁ@*éﬂgvéwenEMPmnedt Hugjh-rp"mm:r@
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collision-mixing spray guns havihg .a mechanical self-
cleaning function, there may be mentioned the GX—7'guﬁ and
GX~7-400 gun (both being products of Gusmer, U.S.A.} and
‘the like and, as such guns equippeéd with an air cleaniné
functioh,-there may be mentioned the Propeller gqun (product
of Glass~-Craft, U.S.A.} and the like. From the
‘applicability viewpoint, the above two conponents are
preferably warmed to a temperature at which their viscosity
can be satisfactorily maintained at a level enabling
spraying/atomizing of the same, for example to a
temperature not lower than .40°C. The coating film
thickness is not partlcularly restrxcted but can
approprlately be selected according to the intended use,
generally wlthln the range of 2 to 20 mm.

Since it cures very rapidly, the above solvent-free
two—component ultrafast curable resin (B) is preferably
prepared by mixing up on the occasion of the above-
mentloned appllcatlon in the manner of two-component
-colllslon—m1x1ng spray coatlng.

, The curing time until a tack-free state of such
- solvent-free two—coﬁponent ultrafast curable (B) can be
adjusted according to the above polyol component species
andlthe amount thereof as well as the species of
plaSticizers and the like other component(s) and the -
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as H 2000, - H- 3500 and FF-1600 (all being products of Gusner, - U S A )- and
aModel HF-100. two-conponent high-pressure delivery m xing nachi

(product of Toha Machinery-Industry, Japan) and the. |ike. 0 As FEB 2055

hi gh- pressure two- conmponent - col lision-m xing spray guns having a

mechani cal self- cleaning function, there nay be nentioned the GX-7 gun and
GX--7-400 gun (both being products of Gusner, U S.A) and the |ike and, as -
such guns equi pped wi.th an air cl eaningl3 f_unction-,-there may be rrentioned
t he Propeller gun (product of d ass- Craft, U-.S.A) and the like. From
the ‘'applicability viewpornt, the above two corrponents are preferably
warmed to a tenperature at. Wmch their viscosity vcan be satisfactorily’

mai ntai ned at a | evel enabling spraying/atom zing of the sane, for exanple

to a tenpefB@Wie(Hottheswert .t e 40iGe Hie mleagmpugm i—@f%fm i s not
parti cul ar |l yot esdd: u I e sele according to
N 9 M 1h ﬁi‘ﬂuﬁen ?ﬁ"[épéf)aé] o’%labgyt 8°§0(iﬁﬁ'935| Reanit cures

t he i ntende use enerally wt
very rapidl ove solvent--free two- conponent ul trafast curable

resin (ng %EQEeffhﬁalﬁh-ympﬂ@p@hﬁ.dsé))bﬂﬂt&ié‘&ﬁ%—%ﬁbtyiflea fPLPLuyQl the above
ment i ene n manner conponent col 1TSS 6l xi ng spray
coating. The le%‘?ltr?gg SLIBS{:Q’??? R Rq"ggl‘%{]étréyoffe%éhd%‘élk&@ht free

t-wo- conponé%ﬁ‘Eflﬁ’lrlaP ¥adf dukabt® mB) can be Adjusted accordl ng to the above

pol yol conponent Th@esoﬁﬁen@-fﬂré&Q:w@%ﬁxboh'&ﬁrteﬁgt?%fg‘% enge(]:_,IBGS of

Crount (&) “ERetiott e B el uf TRl RO A
m nut es, nBdthlerer aptgbrastodompbstinae 020 thecppdsent henddduRdisgkness of
_ the t hus- OﬁbalQﬁdmﬁyéilﬁﬁﬁmﬂolvent free, two-component polyurethane

curable type, two-component polyurethane/polyurea curable

type or two-component polyurea curable type containing a

polyamlne component and/or a polyol component, together

with a polyisocyanate component.

The polyam;ne component mentioned above preferably
comprlses, for, example, a polyoxyalkylenepolyamlne (a—3)
and an actlve aromatic dlamlne (a—4) hav1ng no ‘electron-
attracting group on the aromatlc nucleus and having an
alkyl substituent containing not more than S carbon atois

~ at a position adjacent to the amino group, exclu51ve of
toluenedlamlne.

As the above polyoxyalleenepolyamine {a—-3), fhose
having at least two aliphatic amino groups in a molecule
and having an amine equivalent of 800 to- 3000 are preferred.

As commercial products available as such

. polyoxyalkylenepolyamine (a-3), there may be mentioned, for
example, - such polyoxypropylenediamines as Jeffamine D-2000
(product of Huntsman Specialty Chemicals, amine equ1valent
about 1 000); and such polyoxypropylenetriamines as Tecslim
TR~5050 (product of Huntsman Specialty Chemicals, amine
equ1valent about 1,930), etc. '

- Also usable are modified polyoxyalkylenepolyamlnes
derlved from the above polyoxyalkylene polyamines (a-3) by
converting at least some of the primary amino groups

. thereof to a secondary amino group{s) by the Michael
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menbr anous substance is not particularly restricted but .preferably is 4
to 40 nm The solvent-free two-conponent ultrafast curablg Eﬁgi B) to.be
used in the nmethod of fabricating a nultilayer nmenbranou % e of the
‘present invention is, for exanple,-the.-'solvent-free, two-conponent

pol yur et hane -curable type, two-conponent pol yurethane/ pol yurea curable

- type or two-conponent pol yurea curabl.e type containing a polyan ne

- conmponent and/or a pol yol conponent, tdgether wth a polyisocyanate
conmponent. .'The pol yam ne conponent nenti oned above preferably conprises,
for, exanple, a polyoxyal kyl enepol yam ne' : (a-3) . and an active aromatic

di am ne . (a-4) having no-electron- attracting group on the aromatic nucl eus
and having an - al kyl substituent containing not nore than 5 carbon atons

at a p03|tdeladpaceeactinﬁfwatﬁnaﬁ)uﬁdau@raté@|H?&f@c@fboﬂcﬁdﬁﬂaﬂi ar ne.

As the abo | kyl P vji.ng east two
aliphatic g% Eg%ﬁgﬁg Q %rﬁ%%e?l? efo(l% % fdﬁgégﬂ %?n b é’g&FL}aﬁent of 800
to 3000 ar Eepreferte® lnéiwﬁﬁracﬁcm Op?r@dmetbyhvarbwﬂJJImcth such

pol yoxyal kykppesehyardme (d-tDon-td19r@ J18Y: bgraﬁﬁf'o'ﬁ;% hare§xanpl e, - such
polyoxypr08%£gggg*€n1nes as_ Jeffam ne B— 8 oduct o% Hunt sman
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partidularly restricted but includes, for example, acrylaté
. esters such as n-butyl acrylate, isobutyl acrylate, tert-
butyl acrylate, 2-ethylhexyl acrylate, methyl acrylate,
laﬁryl aéryiate, stearyl acrylate and propyl acrylate;
methacrylate esters such as n-butyl methacrylate, isobutyl
‘methacrylate, tert—bﬁtyl methacrylate, 2-ethylhexyl
methacrylate, methyl methacrylate, lauryl methacrylate,
stearyl methacrylate and propyl methacrylate;
acrylonitrile; acrylamide; N, N’ ~dimethylacrylamide; ethyl
vinyl sulfone; methyl vinylsulfonate, ethyl vinylsulfonate,
etc.

As the active aromatic diamine (a- 4)‘having no
electron-attracting group on the aromatic nucleus and
havxng an alkyl substituent containing not more than 5
cargpn atoms at a position adjacent to the amino group,
exclusive of toluenediamine, there may specifically be
mentioned 1,3—diemthyl—2,4—diaminobenzehe,'1;3-diethy1~2,4—
diaminobeqzene, 1,3~dimethyl—2,G—diaminobenzene, i,4-
diethyl-2, 5-diamincbenzene, 1,4-diisopropyl-2, 5-
diaminobenzene, 1,4-dibutyl-2,S-diaminobenzene, 1,3,5-
triethyl—z,4—diaminobenzene, 1,3,5-triethyl-2,6- ‘
diaminobenzene, 1,3,5—tripropyl—2,G—diaminobenzene, 1-
‘methyl—3,5-diethyl~2,4—diaminobenzene, l-methyl-3, 5-
diethyl-2, 6-diaminobenzene and the like. Two or more of
- these may be used in combination. As commercial products



i kil Rl

represented by the general formula CH2=CIR) -Y (in which R represents a
hydrogen atomor a nethyl group and Y represents an electron-attracting
group) . The electron- attracting group represented by tHehabEBelfiis not
particularly restricted but includes, for exanple, -ester . residues, ketone
resi dues, ‘cyano residues, substitut ed or . unsubstituted ani-do residues,
~sulfoni-c acid residues,- sulfonic acid ester residues and the |like. The

. above- nentioned unsaturated hydrocarbdd conpound i-s:not particularly
restricted-but includes, for exanple, acrylate esters such as n-butyl
acrylate, isobutyl acrylate, tert- ..butyl acrylate, 2-ethyl hexyl acrylate,
methyl acrylate, lauryl acrylate, stearyl acrylate and propyl acrylate;-
nmet hacryl ate esters such as n-butyl nethacryl ate; isobutyl net hacryl ate,
tert-butyl 9ftsudyyltiiere na®- bt hyeherotled FERlRAGEY 18bE (pPEEIA of

met hacr yl atm@ybdnidd cr;gelp ar,yl. methacryl ate and propyl
met hacryl at e; aﬁ@ﬁl onitr IB?%EXL&& ?nd Séé] % -di et hyl acryl am de; et hyl

vinyl sul fone; 532 §Ph§?§uﬁ‘?¥m&ﬁ€e aret wpHifiagi pol famaiey dergived As the

active ar onixionc titieanbo@e( actlviayidithtie d8hREhEONTALAY acly{1g, group on the
qﬁ’g Yot nore than

~aromatic nygl an_al kyI -substituent contai ni
5 carbon at (‘)ar%g&g?l attt‘lggh‘%ﬁ fremakifonyrlans angkcl usi ve of
t ol uenedi atidnat per alkud %@e@timmm yobeainenyi medndxe Lidine st hyl -
4- di am nobeazkon, atoms- idi £t élt‘l%n dajdeagt npge
~ 1, 3-di met hyl -2, 6: di an]ang?fnz% agetgﬂkl?(g alrﬁonglfe’ﬁfene ,
1, 4-di'i- sopropy}1 V8.0 ?fbeéﬁf&ﬁefl Y4C@ﬁ115%1¥§4n<2 ats-lma@m sobenzéne, 1,
3, 5- trieth¢l PleﬂrﬂlmmbﬂmmethéragS ts i etdedordih-y ghgmgnobenzene
1,3, 5- trl@f@ﬁyksraa Gexthl MR
net hyl - gngi 2Y4- i ani no enzeﬁggi?& r?ehcﬁlcgl gith the above-
di et hyl.- - 2™ tﬁﬁ’d ﬁéOF?R%ﬂnWRﬂm%re of
The welght ratio bétween the above
POlyoxyalkylenepolyamlne (a-3) and the active aromatlc :
diamine (a-4) having no electron- attracting group on the
aromatlc nucleus and having an alkyl substituent containing
not more than 5 carbon atoms in a position adjacent to the

' amlno group, exclusive of toluenediamine in the polyamine
component to be contained in the above solvent-free two-
component ultrafast curable resin (B} is preferably 20/3 to -

- 1/1. If the above welght ratio exceeds 20/3, the
membranous substance obtained will become extremely soft
and show semitackiness. If it is less than 1/1, the
menbranous substance obtained will be excessively hard and
may p0531bly become brittle. A range of 5/1 to 5/2 is more
preferred.A' ’ A

The abqve—mehtioned polyol component is not
particularly restricted but preferably comprises a lew—
molecu;ar—weight one having a number average mblecular"

| weight of less than 1,000 and a high-molecular~weight one
- having a number average molecular weight of 1,000 to about

10,000 so that the membranous substance obtained may be
satisfactory in hardness and physical properties.

The above low-molecular-weight polyol may be a
polyether polyol or a polyester polyol, for instance. The
above polyether polyol-includes, for example, polyols such
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these may be used in conbination. As comrercial products 0 4 FEB 2Q05 15
of such, -there may be nentioned Ethacure 100 (product of Al benmarle
Corporation) and the like.. ' Also suited for . use are nodifilell PiB 2805 nes
. derived fromthe-above ‘active aromatic diam nes (a-4) having no

el ectron-attracting group on the aromatic nucleus and “~havi ng an al kyl
‘substituent containing not nore than 5_ _carbon atans in a position adjacent
to the am no group, exclusive of toluéﬁedlan1ne by converting at |east
sone of the primary amino groups thereof to a secondary amino group(s) by
the ‘M chael "addittan reaction with the above- nentioned unsaturated

hydr ocar bon conpound The wei ght ratio between.the above

pol yoxyal ky. en yan1nz %a 3).and the acti.ve aromatic - dianmine (a-4)

havi ng no &l ectrun=ift 94¥ePhy RFQRNL e 1H&colar divathyleme! glgcaind havi ng an

agkyl subsﬂﬂﬂggéwleoﬁtgimcomy dmﬁﬁdp@n@nkh@q @qurgg@mgﬁﬁi?bﬂé1éagg%i:t|on

adj acent tq.t r us ol uenedi amn t po'yan1ne
Phe e nraragy Tt 1?‘?%0 é’(isoltl\'/§ nPERFaRediRl -

conponent tQ be_contained Th
ul traf ast SBfe tesPnd %ﬁnﬁ%lod{reflerZaBWlQEESahedldl,l gljcetm above wei ght

rati o excedds, zehaxahQErnﬁgnnrngu%rgﬂggh @gfegggﬁé dﬂ'f?icopﬁ
es e

oxt erely *bhecaptaslamacn (acngsoy Ll e e b iy
becone bri PLFEHOA gl&@geaq)fp@taerﬁrtﬁkitot hpreddm:ﬁfxer;fcﬂqme‘étﬁatlon
-above- ment bonad pehyel oo @R Ak bﬁcﬂoés £$§§i agég@gesgrlc edebut '
preferably ggg@rlggfyﬁ | oW |, Iegu ar - wei ght= one havi g & B¥HER aver age
mol ecul ar ht” oty 1B FHER ¢F Bebr ¥ HIEAR ol ecul ar - wei ght  one
haVIng a nunber3§Véﬂﬁg@bnvbepulgmshwmgﬁﬂlyﬁl.lﬂﬂgletﬁaﬁbﬁétmentloned
various polyester polyols producible by.reacting an
aliphatic dibasic acid with.an allphatlc glycol, as well as
. palycaprolactone polyol and the like. As such polyester
polyels, there may be mentioned reaction products of those
. Polyether polyols mentioned hereinabove or a mixture
. thereof with-a polycarboxyllc acid, in partlcular a
dlcarboxyllc acid, or an ester“formlng derivative thereof,
- for example succinic acid, glutaric acid or adipic acid, or
the dlmethyl ester thereof, sebacic acid, phthalic
anhydrlde, tetrachlorophthalic anhydride or-dimethyl
terephthalate. Mention may also be made of those
- obtainable by subjecting a cyclic ester, namely a lactone
such as caprolactone to ring opening addition
.polymeriZation with a polyol.
On the other hand, the poly1socyanate component to be
contalned in the above solvent-free two- component ultrafast
_ curable resin (B) is not particularly restricted but there
may specifically be mentioned those mentioned hereinabove
referring to the solvent-free two-component polyurea
curable resin (a).
Where nhecessary, the above solvent-free two-component
ultrafast curable resin {B) maf further contain, in
addition to the components mentiéned above, an additive(s)
each selected from among surfactants, foaming agents, foam
stabilizers, flame retardants, plasticizers, dyes, fillers,



10, 000 so that the menbranous substance obt ai ned may be satisfactory in
har dness and physi cal properties. The above | ow nol ecul ar-wei ght pol yol may

be a polyether polyol or a polyester polyol, for |nstanék ove _
“pol.yet her pol yol - includes, for-exanple, polyols such-. 0 4 FEB-2005 19-."
as et hyl ene glycol, propylene gl ycol, di'ethylene-gl-ycol, triethylene

gl ycol,. dipropylene glycol, trinethylene'glycol, 1, 3-butanediol, 1,
4--butanediol, 1, 5- pentanediol, 1, 2-H&8xyl glycol, 3,10-decanediol,

1, 2- cyclohexanedlol gl ycerol, 1, 2, 6--hexanetriol, 1, ‘ :
1, 1- trlnethylolethane and 1,1, 1- trimethylol propane, products derived from

a pol yhydric alcohol -such as pentaerythritol'by addi tion pol yneri zation
“of at least:one .epoxide such as ethyl ene oxide, propylene oxide, butylene
oxi de or ttgHyddesur hacterigsdesie-wmimipalaiesoering! ¥gbnttNere my be

oo, drnss Bobier g 20 ol Wbl Sl o Pral

di basi c aC|% h an aliphatic
- and the |i Re?PASIEGER podyEle e1=1 <"F‘Jol Jbese afdibives iy tentaddedd toeact i on .

- products oﬁhehQQQVEpméytiémﬁdrpdLyﬂmaﬂaﬂadmgaﬁénheggapgpqy My a mxture

t her eof wb@mgogg}lgcatgpo&/lé }élg%lso par] cuI ar a dicar oxyllc acid, of
an ester- forn1ngyger|vat|velFﬁ re G B°§%%E1n|c aci d, glutarlc
acid or_ adipic a ?im?ﬂerHﬂyﬁdﬁwbﬁﬁthésaed mukxziﬁyenxﬂﬁmuvana@ed phthalic
anhydri de, substanbécmmﬁﬁﬂﬂuﬂ|ﬁégyaaﬁyved? B @h@ﬂﬁ ‘ffephthalate

Ing a cyclic ester,

‘Mention ma d of those 0 I na subj ec
¥aﬂ£§8a@fh Broiec & §%FBCF|ﬂBd ER#IJ hagdiadi on

nanely -a | act one as CAl
" pol yneri zaFW%‘%W‘?& ap@i'-sld}lllmrt nembrhaouhasmbsﬁdm:ep(ﬂﬂlts;@cyanat e

1 Tal a8t ARl e S p o s R T PoPR Ve RIS Bl her o

ul traf ast sﬁﬁgfﬂﬂes§' %dhl&BAclsrggEs gﬁéécgnd therefore, are

partlcularly suited for use as floorlng materials in
- buildings such as concrete or mortar -and the. like.

. The method of fabricating a membranous substance

f_accordlng to the present invention, which comprlses ‘the

" step of" dlSpOSlng a re1nforc1ng material and the step of
formlng a membranous substance u51ng a specific solvent-

. Iree two-component curable resin, gives membranous '
substances excellent in smoothness and impact re51stance_
even when they are relatively thin. A sufficient time for
application can be secured and, invaddition, no solvent
gﬁaporates, so that the term of construction can be -
Shortened and the possibility of environmental pollution
cah be reduced.

Furthermore, the multilayer membranous substance

" . obtained by formlng a further membranous substance on the
membranous substance obtained using a specific solvent- ~free
two—component curable resin different from the one used
‘first can have further 1mproved 1mpact re51stance and
durablllty.

Such membranous- substances or multilayer membranous
substarices can have excellent smoothness, impact resistance
and durability even when they are thin and, therefore, the
gmounts of raw materials required can be reduced very
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may specifically be nentioned those nentioned herei nabove referring to the

sol vent-free two-conponent polyurea curable resin. (A) . Were

necessary, -the above sol vent-free two-conponent ul traf a8ty dEBaBIS resin
(B) may further contain, in : addition to the conponents mentioned abeve;-

an additive(s) each selected from anong surfactants, foam ng-agents, foam
stabilizers, flame retardants, plasticizers, dyes, fiIIers, 0 4 FEB 2005 17

.fungicides, bactericides', various rei #8orcing agents, internal nold

rel ease agents, antioxidants, weather stabili-zers and the like. These -

“additives may be- added to the above-nenti oned Pol yam ne conponent and/of

pol yol conponent, or to the Polyi socyanate conponent. The neEnbranous
substance and nul tilayer menbranous. substance obtained respectively by the
met hod of .P&PRPBACEAYYa nenbranous substance and-the nethod of fabricating

tance, snpot hness and | mmpact ~r esl are

corrosion re
partfcularFVBEE??EEFfEﬁoY%QFQﬂ?ﬁIqﬁﬁwlﬁgeﬁﬁﬁéhlarg $¢at¢ﬂufthuye sach as .

concrete oflovring-mmdetiveld uke,buTLhehnqet hagti rofe f@ﬁr lteatd B¢ a-menbranous

subst ance n ention, conprises-the step of
di sposi ng Séﬁﬁf%ﬁ%ﬁ%ﬁéfiéégaa S%% %d Sys?ﬁﬁ ¥p *?ﬁ#ﬁ?ﬂf%§QHéﬁbranous =
subst ance ﬁ%??@F%P%ﬂKﬁﬁquiduﬂt¢ent- free two' - conponent curable resin,

gi ves-. menbranous. substances excellent in snmoothness and inpact resistance
even when they are relatively thin._; %ff|0|ent tine for application can
be secured.and, in addition, no sol Svaporates, so that -the- terra
-of - const?i{ﬂﬂ&%ﬂh.@ﬂml&héﬂﬂggaaﬂﬁmm@@%Sidﬁl‘#dﬂwwbeenww onment al .

| pOl|UIIOrlcdﬁybﬂﬁhﬂ’gﬁﬂﬁﬁﬁiea curable resin {(A)

A solvent-free two-~component polyurea curable regin

(&) was prepared by stirring and mixing 167 welght parts of
Elasma 1000P (aromatic polyamine, product of TIhara Chemical
Industry Co;, Ltd.), 14 weight parts of Jeffamine D-230

(polyoxyalkylenepolyamlne, product of Huntsman Specialty
‘Chemlcals), 190 weight parts’ of MDI prepolymer
(polyisocyanate, isocyanate equlvalent about 270)'and 3
weight parts of Ethacure 100 (actlve aromatic diamine,
product of.Albemarle Corporatlon} in a static mixer. The
.polyurea curable resin obtained was substantially. free of
any solvent. This polyurea curable resin showed a curlng
time of 90 minutes untll a tack-free state. ’

Example 1

) A substrate was prepared by applying Tough Guard R-M
prlmer {one-component moisture-curable primer, product.of
Nlppon paint) to a JIS sidewalk concrete _flag {300 x 300 x
70 mm) to a coating weight of 0.15 kg/m?. A reticulate
materlal namely a mesh made of stainless steel wires with
a diameter of 1 mm and having a mesh size of 10 mm, was
disposed on- the substrate horlzontally cohered therew1th
-and unmovably fixed by using anchors.

Then, the solvent-free two-component polyurea cufable'

resin (A) obtained in Production Exaﬁple 1 was applied in
such manner that the-reticulate material is embedded



‘Furthernore, the nultilayer nenbranous substance obtained by formng a
further menbranous substance on the nmenbranous substance obtained using a
specific solvent-free - two-conponent curable resin differgn FERRHe one
used first can have further inproved inpact resistance- and durability.:
Such nenbranous- substances or nultilayer- menbranous substances can have
excel | ent srmoot hness, inpact resistance,,and durability even when they are
thin and,- therefore, the anmobunts of raw materials required can be reduced
very ‘4 FEB 2005 18 economically. - The nenbranous substances and nultil ayer

menbr anous substances provided by the invention are suited for use as

flooring- materials in buildings. Since the termof -- caonstruction is very
repair, etc.- EXAMPLES

short, theyg c Ln, recoating,
Pr oduct i on E§38u§98§t g? 535 &hsgtaﬁesﬁpﬁgﬁFef?%@etWhﬂb®nponent pol yur ea
curabl e resFﬁnFﬁyllﬁpgoav@hhnﬂmeekhmescbop@noﬂt sqhyurggt@grgﬁge resin (A

was preparedubg éﬁﬁligyﬁgu$§ﬂ0@| rts El asma 1000P
(aromatic pgl ﬁ?&e duct of g?ég%%§ﬁ1 %e ?I éi)V%ﬁ? atd.), 14

wei ght partS-0 %‘?"? Slgneen (’5@990&9&&%@#@&#@%% obtaduet . of

Huntsman Sp&eé atime r@anezhlf&): tAQ0wHE1 G rfaddss ,,;gs I\%I h%%&gol ymer
(polyi socyanate, isocyanate equival ent. about 270) viei ght parts

of Ethacure_100 (active aronmatic diam ne, product of Al benarle
Corporatioﬁiiﬁﬂﬂéiéiatlc m xer. The -polyurea curable resin obtained was

substantially . ﬂWeEMbmhnoﬁ§YS§5§ﬁ&HHe dQ@'%bE&!&“Eﬁatégrggoe [SS1 0, shoved a
3 CUI’_I ng ting;aof, %Q:aﬂib'i'ét ?(Seﬁg &gta%:lilef Is%%.vségl%t ?:'ree two-component
bolyurea curable resin obtained in Productlon Example 1 was
applied by spreading for embeddlng the reticulate material
therein whlle controlllng a -film thickness. to about 2 mm.
Further, onto the. above substance, .a polyamlne component: a
mixture of. 70 welght parts of Jeffamine D-2000 {(polyether
polyamlne, product of Huntsman Specialty Chemlcals) and 30
weight parts of Ethacure 100, and a polyisocyanate
component. an 1socyanate prepolymer obtained by reacting,
by m1x1ng, 57 welght parts of Millionate MTI. (MDI, product
- of Nippon Polyurethane Industry} and 55 welght parts of |
"Newpol PP-3000 (polypropylene oxide, product of Sanyo Kasel
Co.) were applied, while warming each component. to about
55°C, to & film thickness of about. 3 mm using an H-3500.
spray system and a GX-7 gun (two- component mixing spray
system, both being products of Gusmer, U.s. A.), to glve a
membranous substance comprlslng a solvent-free two-
‘compoenent polyurea curable resin {B). The subsequent 14
hours of standlng gave a test panel with the thus-formed
multilayer membranous substance. The time required for the
whole process was 24 hours. ‘

Comparative Example 1

A test panel with a membranous substance formed
thereon was obtained in the same manner as in Example 1
except that no reticulate material was disposed nor fixed
on the substrate. The time required for the whole process
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A substrate was prepared by applying Tough Guard R-M priner (one-conponent

noi sture-curable prinmer, product of N ppon paint) to a JIgIEQQSFQQﬁ
concrete flag (-300 x 300 x 70 nmm) to a coating weight of O. ng. - -
Areticulate material, nanely a mesh made of stainless-steel-wires with a
di ameter -of 1 nm and having a nesh size of 10 mm was disposed on the
substrate horizontally cohered therewith and unnovably fixed by using
-anchors. Then, the sol.vent-free two-cofonent polyurea curable resin (A
obtained in Productlon Exanple 1 was applied in such manner- that the
reticutate material is enmbedded O 4 FEB 2005 -19 throughout fromthe

. substrate surface side while controlling a filmthickness-to about 5 mm
After the - subsequent 16 hours of standing, a test panel with a nenbranous
subst ance fWasred® dwurlse substrate was obtained. The tinme required for the
whol e process was--24 hours. Examle 2 A nenbranous substance was forned. in
anner as in Exa pl e 1 except that the solvent-free two-conponent
pol yur ea curais enEXBPRLecd in Production Exanple | was applied by

spr eadi ng for errheddsﬂgné:t@l et | fﬁ&]brf%h%ﬁ'salsubébﬂi@é rEd/HLéc? control ling
onto the.above subst ance,

: Sor;;m he C@g%pg%%g;gagbggﬁaﬂﬁrﬁnnbr b S G MEARSFt €5 of Jef 3@ D- 2000
(polﬁether;:ﬁﬁﬁ$%£tﬁé t?ﬁézg&ﬁeﬁgiﬂﬂﬂ;gﬁumTCSpponahtypéiyumé&ﬂdﬁkaﬁud 30
wei ght par tres asHELiddP, i S e

i.socyanat ey, %%eggﬁ%ﬁgﬁ ]dégyCQiaciﬁﬁg§§¥ﬁ§iﬁ1ilﬁggngg?mé’ edparts of
M1lionate R\ pBPORE Fh@%%YWﬁ%h§¥HV¥ nd 55

wei ght par £§Sép (%Wp%ﬁ dJFI-eSﬂﬂG' epeiljipropyl ehe subsieraty oduat eimSanyo
Kasei  Co. yeyRifedPibi Gthe W1 PRLELRY §aC b§9ﬂ8&ﬂ§”t to about 55C to a

‘ f|In1th|ckness of about. 3 mm using an H

Comparative Example .3 -

A test panel with a multilayer membranous substance
formed thereon was obtained in the same - manner as in
Example 2 except that a solvent-borne two-~ component epoxXy
curable resin was applled in lieu of the solvent—free two—
_ component polyurea curable resin {(A) obtained in Productlon '
__Example 1, followed by 14 days of standing. The tlme
‘required for the whole process was 15 days.

Comparative Example 4

A test panel with a multilayer membranous substance
formed thereon was obtained in the same manner as in
, Comparatlve Example 3 except that no reticulate materlal
. was disposed and fixed on the substrate. The tlme required
for the whole process was 15 days.

Evaluation tests

The test panels with a membranous substance formed
thereon as obtained in Example 1 and Comparatlve Examples 1
and 2 as well as the test panels with a multilayer
membranous substance formed thereon as ohtained in Example
2 and Comparative Examples 3 and 4 were subjected to the
following evaluation'tests. The respective evaluation
results are shown in Table 1.
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spray systemand a GX-7 gun (two-conmponent m xing spray system both being
products of CGusner, U S. Ato give a nenbranous substanceﬂggnﬁéés' g a
sol vent free two- conponent pol yurea curable resin (B). The's eﬁﬁgnt 14
hours of standing gave a test panel with the thus-formed nultilayer

. menbranous substance. The tinme required for the whole process was. 24
"hours. Conparative Examle 1 A test panel with a nenbranous substance
formed thereon was obtained i'n the sage nmanner as in Exanple 1 except
that no reticulate material was disposed nor fixed on the substrate. The
time required for the whole process 0 4 FEB 2005 20 was 20 hours.
Conparative Exanple 2 A test panel with a nenbranous substance forned-

- thereon was obtained in the same manner as in Exanple 2 "except that the
sol vent-free two-conponent polyurea curable resin (A) obtained in
'Production<§ﬁ%gghge%égas.not'applied but that the solvent-free

t wo- conponent polyurea curable resin (B)- was directly applied to the
substrate. The tFaeh tesfuiratl oras kgalbeltedpfor essootimel® BQuUrs.

Conpar at | VeiExaipbpsdrdat £54 . PaRel Whifafi gyl 441 ANS!, TRIRr gnous substance
f or med theregg was. obtained.in the sanme-manner as in eﬁkaﬁﬁle_z except
that a sol€8 OKBr ne t wo- conponent epoxy curable resin was applied in lieu

of the-sol @ntshoeth Withot@ROBEBhnESLYUr ea- curabl e resin (A)-obtai ned

in"ProductQQp'igﬁaﬁpl -fol lowed by 14 days of standing. The tine _
‘required for Eﬁq oP%e§F8%%§§ was 15 days. Conparative Exanple 4 A test
‘panel with*a Mailiyssy&e senplabely eubed drive rdtdomddtehaseenisahs

obtai ned-in the same nmanner as in .
<Impact resistance> . o ; o
' Each-tgst panel was evaluated for the condition after
subjecting the same to DuPont drop testing (test
conditions: load 2 kg, vertical dropping from a height of 2
m, 1/2 inch semispherical impactor). The evaluation
.criteria were ‘as follows. o
f(D:_Indgntation‘in the membranous‘substanée or-multilayer.
- membranous substance ‘ ' i
"A: Cracking in the membranous substance or multilayer
menbranous substance ' ' ‘
X: Cracking in the membranous substance or multilayer
membranous substance, together with cracking in the

substrate

<Penetration fesistance>

. B SUS 42002 stainless steel kitchen knife (total
weight 330 g) was allowed to drop onto each test panel
obtained from a height ¢f 2 m with the edge directed
downward and thereafter the test panel was evaluated. The
evaluation criteria were as follows.
O: Damaging only in the surface layer 6f the membranous
substance or multilayer membranous substance
A: Cracking throughout the membrancus substance or
multilayer membranous substance
X: Cracking throughout the membrancus substance or _
multilayer membranous substance, with further damaging in
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Conpar ati ve Exanple 3 éxcept that no reticulate material was disposed and

fixed on the substrate. The tinme required for the whole g & ¢§§ ﬂ@g
days. ‘Eval uation tests.- The test panels with a nenbranous substa f or med

" thereon as obtained in Exanple 1 and Conparative Exanples 1 and 2 as well.
-as the test panels.with a nultilayer -

nmenbr anous substance fornmed thereon

as obtained in Exanple 2 and Conparative Exanples 3 and 4 were subjected
to the follow ng 'evaluation tests. TH8 respective evaluation results are

-shown in Table 1. 0 4 FEB 2005 21 <Snpot hness> Each test panel was
- eval uated for snoothness by visual -observation. The evaluation criteria

were as follows. 0: Snooth w thout unevenness. A: Marked unevenness X

Failure to conpletely enbed the reticulate material <lnpact resistance>.

Each test’ ﬁ&ﬁeﬁuhﬁ§rébeluated for -the condition after subjecting the sane
t o DuPont drop testlng (test conditions: load 2 kg, vertical dropping from
1/2 i nch. senlspherlcal i npactor). The eval uation

.a hei ght 0% .8 2 _
_Icriteria iaprie follows, . .0: Indentatiop i n"the nmenbranous substance
or multil pyer nenbra s aubmkange ChupdF A @?bf” Eﬁﬁg§ _ 3.
substancejor nultilaygr nenpranous §%£Stan : i n e
. menbr anops—substanrcelor—muil tilayer bt Bced {oE&:hér |with
cracki ng-{ PHOPHeReSSIbEt r@ e KKPeDet rlat | @ resisbance>-_c) O
dmpact - O e Neo O A v
| resistance 1
Penetration|. QO O e O- A v
resistance ' '
Whole 1 24 | 24 120 hrs. |18 hrs. |15 days |15 days
process hrs . hrs. - .
time :

As is ev1dent from Table 1, the membranous substances

) accordlng to .the invention were excellent in smoothness,
1mpact resistance and durablllty but, when no  reinforcing

. material was .used or when the ultrafast curable resin was
applied dlrectly to the reinforcing material, the impact
.resistance or smoothness decreased respectively. When the
organic solvent“contalnlng system was applled ‘the curing
Proceeded with the evaporation of the organic solvent and

~ thus, a time of constructlon was prolonged.
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- A SUS 420J2 stainless steel kitchen knife (total weight 330 g) was al |l owed

to drop onto each test panel obtained froma height of ZJE%“@éﬁiﬁﬂf edge
directed downward and thereafter the test panel was eval

evaluation criteria were as follows. 0: Damaging only in the surface |ayer
of the menbranous substance or nultilayer nenbranous substance L1I1:
Cracki ng throughout the nenbranous sub<tlance or mul til ayer nenbranous
substance . X: Cracking throughout the nenbranous substance or nmultilayer
menbr anous substance, with further damaging in 0 4 FEB 2305 22 the
substrate Table 1 Ex. 1Ex. 2Conpar. Conpar. Conpar. Conpar. Ex. 1Ex. 2Ex.
3Ex. 4 Snoot hness- OOXQO - | npact - OCOO0XLAESS st ance- Penetrati onOOXQ0X

resi stance Whol e242420 hrs. 18 hrs. 15 daysl5 days process-hrs.hrs. tinme As
is evident fromtable 1,. the nmenbranous substances according to the

i nventi on were &xcBlrerkofinosnbabhhessingi apagrbrespysancksapdcdur ability

but, when no rGWHi@ﬁCbaﬁprﬂ§é§r' L $ﬂ§te?569 o1 < YA natbélﬁkbkéiﬁ§t curabl e
resin vas  -gppligd, Uec“%{bé&étg Surface‘and ?E‘?e“ alept D Lopact,
the membranous substance on said substrate by applying a
solvent-free two—component polyurea curable resin (A} in
such manner that said reinforcing material is embedded in
the resin throughout from said substrate surface side
wherein said solvent-free two-component polyurea
curable resin (A) comprises a polyamine component and a
polyisocyanate component,
said polyamine component comprising not less than 50%
by weight of an aromatic polyamine (a-1) having a
pelyalkylene chailn or a polyoxyalkylene chain with an amine
equivalent of 400 to 800 and not more than 15% by weight of
a polyoxyalkylenepolyamine (a-2) having at least two
aliphatic amino groups in a molecule with an amine
equivalent of 80 to 300.

2. The method of fabricating a membranous substance
according teo claim 1,
wherein said aromatic polyamine (a-1) is a primary

aromatic polyamine.

3. The method of fabricating a membranous substance
according to claim 1 or 2,

wherein said polyoxyalkylenepolyamine (a-2) is a
primary polyoxyalkylenepolyamine.

4. The method of fabricating a membranous substance
according to any one of Claims 1 to 3,
wherein saild substrate is concrete.
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.resistance or snoot hness decreased respectively. Wien the organic

sol vent - cont ai ni ng system was applied, the curing proce&%eﬁgg t he-
evaporation of the organic solvent and, thus, a tine of r i on was
prol onged. 0 4 FEB 2005 23 CLAIMS 1. A nethod of fabricating a nmenbranous
substance which conprises (1) a step of fixing a reinforcing nmaterial
onto a substrate surface and (2) a ste34of form ng the nmenbranous substance
on said substrate by applying a solvent-free two-conponent polyurea
curable resin (A in such manner that said reinforcing material is
enbedded in the resin throughout fromsaid substrate surface side wherein
sai d solvent-frese Ammembﬂaﬁae@tsﬁbhyunea olbts dhke bgsthe(ﬂkthodpbfses a

pol yam ne n I socyanate conponent. said pol yanine

Cormonent Somprreriaing: traBletRiR EanRt ByeRerene e ndnt s, By PR oSy ami ne

(a-1) haV|ﬁéaamSpblyaIRylene chaln or a polyoxyalkylene chain with an am ne
equi val ent of 400 to 800 and not nore than 15% by wei ght of a

pol yoxyal kyl ene oI am ne (a-2) having at least_two aliphatic am no groups
in a mol ecul e ﬁeBHPﬁeOfeaﬁpVéFéﬁﬂngfa8@u%61§6®er2me$ﬁéaﬁ€Pﬁod of
fabricatinguasﬂaﬂbéanous substance according to claiml1, wherein said

aromati ¢ pol yam a a_pr, LY +@L0nBtie olyam pe. . 3, The nethod of
fabricating a g%ﬁ%rén%éép Bs?aﬁgga a%E% rﬁg% B i%]T?gPri?Iﬁﬁe(ein sai d
pol yoxyal kghkeagporganpinhe thezmemQIQHOpsuﬁubyt@nt§oayapk9uegep@|QéﬁiMe 4.

The et hodsobyf abpigehing 8oNveREaReUs eybstaRpencAtcaldiagate any one of

Claims 1 to
curable resin (B) in the manner of two-component collision-

mixing spray coating followed by curing.

7. The method oi fabricating a multilayer membranous
substance according to claim 6,

wherein said solvent-free two-component ultrafast
curable resin (B) is a solvent-free two-component
polyurethane curable resin, a solvent-free two component
polyurethane/polyurea curable resin or a solvent-free two-
component polyurea curable resin containing a polyamine
component and/or a polyol component, together with a

polyisocyanate component.

8. The method of fabricating a multilayer membranous
substance according to Claim 7,
wherein the two-component collision-mixing spray
coating in said step (3) is carried out while each of the
. two components of said soclvent-free two-component ultrafast
curable resin (B) is warmed to a temperature not lower than
40°C.

9. The method of fabricating a multilayer membrancus
substance according to any one of Claims 6 to 8,

wherein said solvent-free two-component ultrafast
curable resin (B) has a tack-free curing time not longer

than 3 minutes.



wherein said substrate is concrete. 0 4 FEB 2005 24 5. A nmenbranous

subst ance obtained by the nethod of fabricating a nenbraaous subst ance
according to any one of Clains 1 to 4. 6. A nethod of fa r4

mul ti |l ayer menbranous substance which conprises (3) a step of formng a
menbr anous substance onto the nenbranﬁfs substance according to Claim 5
by applying a solvent-free two-conpone Sultrafast curable resin (B) in

t he manner of two-conponent collision- m xing spray coating foll owed by
curing. 7. The nethod of fabricating a nmultilayer nenbranous substance
according to claim®6, wherein said solvent-free two-conponent ultrafast
curable resin (B) is a solvent-free two-conponent pol yurethane curabl e
resin, a solventpfrge,|,9,§ayBanGaky, DALYYT &LB3DEHRA! YHE 63 CHT BY! epLesin of
a solvent-free two- conponent polyurea curabl'e resin contalinrng”a polyan ne
component Bf&N6E afpbrpsicasipenantnulibdayhsr nambraacugobybssepanat e
conponent . a8cofienfget Bodngf chabbircatbngsasmubt bl ayer menbranous substance
according to Claim?7, wherein the two-conponent collision-mxing spray
coating in said step (3) is carried out while each of the two conponents
of said solvent-free two-conponent ultrafast curable resin (B) is warned
to a tenperature not |lower than 40C 9. The nethod of fabricating a

mul til ayer nmenbranous substance according to any one of Clains 6 to 8,
wherein said solvent-free two-conponent ultrafast curable resin (B) has a
tack-free curing tine not |longer than 3 m nutes.
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0 4 FEB 2005 25 10. A nultilayer nmenbranous subst ance obt ai ned by the
met hod of fabricating a nultilayer nmenbranous substance according to any

one of Clainms 6 to 9.  METHOD OF FABRI CATI NG A MEMBRANOSh 3@3&2@$FE AND
METHOD- - OF FABRI CATI NG A MULTI LAYER MEMBRANOUS SUBSTANCE ABS Th

present invention provides a nethod of fabricat- ing a nenbranous substance
and a nethod of fabricating a multilayer menbranous substance excellent in
 snoot hness, - inpact resistance and dygability even when they are rel a-
tively thin. The present invention provides a nmethod of fabricat- ing a
menbr anous substance whi ch comprises (1) a step of fixing a reinforcing

materi o] surface and (2) a step of formn t he menbr anous
subst ag%zeﬁ@% Qi nggEggﬁm b@EWﬁ%)%UB%%WF}%%tAW? é‘%Eth&/ZP @fponent
pol yur EABBUFABINGK esMHL'@’Ay,AYER MESBRANDIR I SUBStANMEE d rei nforcing materi al '
is enbedded in the resin throughout from said substrate surface side. The
present invention further provi TRAef hod of fabricating a nmultilayer
menbr anous substance which conprises (3) a step of form ng an organic nem
branous subsikmderesent t Hevepibeanpoevidest ansethedt b6nédbribave by -
appl yi beg sa seewlkenanbusesthet snapoandt aukethbdsbf Cabalilcatiesi m (B) in the
marnermef t  lmyeonpeneninoos| sebshanoexergeifivay daakiwagthaklewed by curing.
impact resistance and durablllty even when they are rela-
tively thin.
The present invention provides a method of fabricat-
ing a membranous substance
which comprises (1) a step of fixing a reinforcing
material onto a substrate surface and (2) a step of forming
the membranous substance on said. substrate by ‘applying a
. solvent-free two-component polyurea curable resin (A) in
' such manner that said reinforcing material is embedded in
the resin throughout from said substrate surface side.
The present invention further provides a method of
fabricating a multilayer membranocus substance
which comprises (3) a step of forming an organic mem-
branous substance onto the membranous substance mentioned
above by applying a solvent-free two-component ultrafast
curable resin (B) in the wanner of two-cowmponent collision-
mixing spray coating followed by curing.



