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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 applying an
epoxy- based"resin or a nethyl nethacryl ate-based resin, for" instance,

and then further forming, on thatgddiBrcarrdiet hane resin filmfor the
" purpose of attaining a good appearance and/or non-slip and/or"other -

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

wher eby a HElI'HDDaQErFMRNAEK@@&MMRAMWSVSUBSQPM?EaAN PRI ¥
robl ens- NapR ep of application and
: rEATEG R SRR M BRRNERE, bk PRGLCD O aPP

t hi s causes environnental progress of curing
is slow, hence a |ong, tern1of 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?%tﬁepﬁgéﬂa OdFB?ther durability
probl ems f. Wl‘faﬁ'e‘%r?cﬂ@ﬁ@rpmuecﬁubﬁt&nemahtaaueetﬁdmt o\zﬁhen a heavy

art|dC: e |b SEqibmicet: jorg rmmqtqmagfas ﬁ%ﬁltgfﬁéﬁé b st 5}‘ 't' 805 my
r eadi a en. an 00 e
shar p- gdged artlgfn%&%F%aistﬁﬂagpﬁid%%%soﬁngﬁﬂ3f -2 f|In1nay cr ack- and

the resulting danage may extend to the
BACKGROUND OF THE ART

Room floors within buildings, in particular 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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substrate concrete. Japanese Kokai Publication 2000-225376 di scl oses a
met hod of form ng a conposite organi ¢ menbranous substance {whiEFR J§85 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 applied to the reticulate
“or -bar-like material in the manner' . of ,two-conponent collision-m xing
spray and thus causing curing to unite ?he resin with the reticulate or
bar-1ike material.- The conposite organic nmenbranous substances obtai ned
by this nethod have flexibility. However, such solvent-free two-conponent
ul trafast curable resin generates a considerabl e-anount of heat. on the

occasi on of zcyri o that the reticul.ate or bar-1ike material, which
'serves-as 'p%r' -ol#]ag{ tf‘grascdcbgﬂdaf:g? Frﬁ?uggm‘éle Y "ayd exbendefdr Bhwus
subst ance cHikfatawpseregrsati sfactory i n snoot hness. For conceal i ng such
deformation, the j@ahRsBURLKRE MESH k4 i LAccordingly, -it s
an object of .the p?%se—rslt . nvention (ff.éo]tl[??{)\g/zleo _enggﬁé?ﬁo(al%?f?%ﬁﬁi ating a.
menbr anous “ﬁ]%é’tdal‘? e TOIming. AetABRR Bite pFgaiiid MmembranbYs | sylos tamrbr anous

substance astdell ewiesi B TEDOCHDEES, of MRACLL T18S MR8 1a80d - Jusehidddy even
when they ghed ehatl in RY QF THE | NVENTI ON The present

i nvention-pr \ii' es _g\é%txﬁggto?m? abt i catihg gcﬁ%’ﬁ%’lr\g‘-’ndi%_té’&ﬁstance whi ch
conpri ses %ﬁ’ 3C8itdpnef the xsolven i ngeo taiongonpanent atucatt be aresifhst r at e’

surface anef{ Zheausteprastf Oy tydee INLERLARAHS £§URSL ANGE QN 54l d
substrate appLyi vent -free two-conponent pol-yurea curabl e resin
(A in suc%)fn%r%%@#g%a'?a%%?%afeﬁ%ft&ecﬂ‘?‘é‘l’r‘?&t8 i BROTORRARRIHed in the resin
“throughout SPLéAPEQRTNEGIRY renmays atihddusi deusThe OdrHEB 20GMmitel wast - f ree.

t wo- conponessifokytkeehd Ul Qi1tRSio? HAY—19REAPHLSES; 4 POkyanm ne conmponent

and. a . . ) .
composite organic membranous substances obtained by this

method have flexibility.
However, suqh solvent-free two-component ultrafast
'-curéble-resin generates a considerable amount of heat on
the'pccasioq of ‘curing, so that the reticulate or bar-like -
'“material{ which serves és.part of ‘the substrate, may bé
deformed and the ‘membrancus substance obtained may be '
unsatisfactory in smoothness. For concealing such
' deformation, the resin must be used in large amounts.
Accordingly, it is an object of the present invention
to provide a method of fabricéting a membranous substance
. gnd a method of fabricating a multilayer membranous | -
substance exce;lent'in smoothness, impact resistance and
durability even when they are relatively thin. -

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

fabricating a membranous substance .

which comprises (1) a step of fixing a reinforcing
material onto a substrate surface and (2) a step oflfdrming
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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pol yi socyanate conponent, said pol yam ne conmponent conprising not |ess than
50% by-weight of an aromatic polyamne (a--1) ,having a polyalkylene

~chain, or a polyoxyal kyl ene chain with an am ne equi.val etth GEBARIESt o 800

and not nore than 15% by wei ght of. a polyoxyal kyl enepol yam ne (a--2)
having at least two - aliphatic amno groups in a nolecule with an am ne
equi val ent of-80 to 300. The aromati g pol yam ne (a-1) may, for exanple, be

o a primary aromati c pol yam ne, and tHe _ - pol yoxyal kyl enepdl yam.ne (a-2)

may, for exanple, be a primary polyoxyal kyi enedi am ne. The application in

- the.step ((2) may be carried out, for exanple, in the manner of spread

‘coating. The substrate may, for exanple, be concrete. .The present
inventi og S0 PF OV %a«s_a nenbranous subst ance obtained by the -

above- nent1 onied Heth COTPORENCC RPL YL ea THer #h s args iimu@idt i on further
-provi desa met hod cfempirdlseiscat pod yamimkt bbayskei®hi@nRous subst ance whi ch

conpr i sqsoiﬁs@cﬁrpa@eogohgg%ﬂg a menbranous substance onto the nenbranous
subst ance nmentiqgng ove appl ying a sol vent-free two-conponent

ul trafast curdb pPié’f‘ﬁl’(‘B) CPRPPRED reerRRT igfingwootokpesethan 50%
col | i si dw medight ofpmayacemhitng ﬁ@iy&m@de bya.clqr |hggrm§ugh sol vent-free

t wo- CoMRRNgALI i 1tehaf ﬂﬁEmCHf:aQ' eol)ré(_te%%e 53 cbalpeyexarrpl e, be a

sol vent-free two- component LRh ansypizent - f r ee

. t wo- comFSHETELeps QGr 29fake/ g%@y%méalccmmee thesi h56rbg selyenisr free 't wo-

conponert ppdlypuyadkeUeéadh et yaRshd p@rg)alﬂyvqglgaagougg{ngw conponent and/ or

a pol yol,1G63RReREN t her wth a pol i so¢yanate corrponent The
t wo- congongnt ggl %méﬁtl%ggrougﬁ ng” sH ¥Pnaf‘hé‘n%@%p (3) may be

carri ed UL VRAPPE Of 48FEH® VB 4 each of the two conponents of the
oIvent--fl’EEThwﬁhromatlc polyamine (a-1) may, for example, be a

y prlmary aromatic polyamine, and the )
polyoxyalkylenepolyamane {a~2) may, for example, be a primary
_pPolyoxyalkylenediamine. . -
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- 7
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-
composent 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



"a tack-free curing time not longer than 3 minutes. minute
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conmponent ultrafast curable resin (B)-is warmed to a tenperature not | ower

than 40C. The sol vent-free two-conponent ultrafast curablgq %ﬁgi&wgan have
sent

i nvention-further provides a nultilayer nenbranous substance obtai ned by
t he above-mentioned method-=of fabricating: DESCRI PTI ON OF THE PREFERRED
EVMBODI.MENTS In the first step in the nmethod of fabricating a menbranous
substance according to the present irkention, a reinforcing material is
fixed to the surface of -a substrate. -The above substrate is not
particularly restricted but jncludes those used in structural parts of "
buil dings and "the like. Concrete or nortar is preferred, however. The
“above substrate 'surface may -have a prinmer-film The above primer filmis
not partPé&haplfyth@st‘r@dt@@cmﬁnhmcdﬁjm sotlhaﬁemﬁbéaltk&bl—e by applying any
of t hosechpBREE el trakiinsurdild hesaht (n) - The,ahoye-gent i oned

ric

relnforC£ rial is not partlcular y res u% % ncl udes, for.

exanpl e, ?F%E L% P Hat kel $haty 493aF-1i ke materials. Specifically, these
relnforC|ng melter | st lovamty- fheenirde—ebmpon@hal u Bt ¥ 88 dui®hied) um num or
stai nl esga.sige nQr JJl.brous terlal uch as glass fibers and
carbon fipers, é%%q%?gaglggg% BrGuS it er JﬁF EﬁEhf%%g%ﬁéﬁﬁﬁe3fWH@ﬂ§ﬁ -vari ous
synthet|% npkeSns ‘such as pol yvi nyl chlorlde - pol yet hyl ene or polyester

“various nat ur @hempirevsiealt:s 1ﬁuehta§n\lﬁ@ﬂ§1?&l qarcfdl%rssa Qllillttligag The

et nod fesbthofh Ui aiave 5511 AL PRSIl Lo, i, <DOTE Substrat e

surface s not particularly restric

‘whi ch t Hethaq iqh febniketébe-can be. maintained in the next and o 4 FEB

2005 subsequent. steps. Thus, for exanple,_the substrate may be
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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provi ded with supporting nenbers in order to fix- the reinforcing materi al
thereon. In view of the thickness of coating of the solvent-free '

t wo- conponent pol yurea curable resin (A in the next step, tih & EBaBifiGe

- substrate and. the -above reinforcing naterial ‘are preferably cohered with
each other. If they are not cohered, it will become necessary to apply
the sol vent-free two-conponent polyure curable  resin (A) -thickly in the
next step for enbedding the - reinforcithg material therein;- this is
uneconom cal . Further, the height fromthe substrate surface to the
surface of the reinforC|ng material -which is opposite to the substrate
side is-preferably not nore than 20 nm |f the above height is in excess

of 20.mm it _.is alsg cessary to apply.the solvent-free two-conponent.
pol yurea GHCASIReREsEheps) ¢ Uékwforne#ﬁ@pﬂq@xttbee@ubmrammm@ t he

re|nforC|ngHNED@edaWatheseppbrﬁingsmsmb@&gcq&ogha@& thneihepgecond .- step of

t he ”Ethde%hnE%QEPﬁg € {n% I, anous iubstance according to the

i nvention, 't Fee ¢oiponent ﬁﬁ?VU?EaIBhﬁgﬁi i ®E(A) is |
appli ed |nc§ﬁ€ﬁnﬁaﬁﬁe?h@rﬁﬁ1Y¢ﬂ§1ﬁaa¢f¢W©rngmpanentapolgm&éﬁr&utaﬁ1é:he above

step (1) |$935Jﬁedﬁﬁdlmntﬁé‘%é}ﬁ:5|s'tept NEAUObBL e LORLEDE, SUls! TaLe surface
S e netno

S|de to thegpeby 2, £onpos| ubst ance _on t

for-'the abave app |ca dﬁﬁéﬁﬁgﬁﬁﬂ P§en8F9fﬁ§?P1¥u¢%#¢§e¢é@ﬂﬂlGﬁ@@ but

preferably°t§e§ sﬂﬁéé@ewbarengotccm@&red;mptmwﬂkﬂ soerdnBecdshpg a trowel

or spatul ato &pp1viHsd h ati.ng kness i's _not _particularly
© &Fply %ﬂﬁ%@nE %r@@ Eha ﬁgﬁﬁgﬁeﬁ£%é?£§h rﬁﬁﬁ%?l 7

fg mat eri al

restricted requlr e suc
is enbeddeﬁgg%? ﬁw %gﬂﬁ&gyiéPnFBPcPﬁﬁt #heRr far ?@b@ﬂﬁlﬂgﬂﬂhﬁ enbedded, the
. resul ting hehpferoiny maﬁaxuaRCEhmréinbetNm§ai$Sdﬁé&dﬁdmﬂdalsnnothness - The

coating filmt hlgqjgt@ég I’T'EHEI R8 %@b@yc?%ctg{‘b %3: ?r&nt ed]ur?%égrg to the

~ intended use, GEneGi , howeve %oating
il m t hi ckROSEACR 9% &he; amngoxc b %b@ryahmhwh viisl loppesditef Foul t to

suf fi ci entthe entist rielte alideeis preferably not more than 20 mm. If
the abowve height is 1n exXcess of 20 mm, it is .also
necessary to apply.the solvent-free two—component polyurea
curable resin (A) thickly in the next step for embeddlng
the reinforcing material thereln, this is uneconom1ca1

- In_the second step of the method of’ fabrlcatlng 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 appllcatlon/embeddlng is not
partlcularly restricted but preferably is a spread coating
comprising manual spreading using a trowel or spatula,. for
instance. The coating film tthkﬂESS is not particularly
restrlcted but is required to be such that the above
relnforCLng material is embedded. If the above relnforcing
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



reinforcing material. If it exceeds 20 mm the above solvent-free

t wo- conponent pol yurea curable resin (A) will uneconomcally be required
in increased anounts. Thereafter, the above . solvent-free {tpoE ent
pol yurea curable resin (A) cures to a tack-free state in a certai nﬂq;eriod
to give the desired nenbranous :substance. The curing.time until a tack-free
state of the solvent-free two-conponent polyurea curable resin (A) to be

" used in the method of fabricati ng a nenBranous substance in accordance

with the invention is not particularly restricted but preferably is 30

mnutes to 3 hours fromthe viewoint of-sufficient tine for application

and of reduction in tine of construction. If the above curing tinme until
is shorter than 30 m nutes, the organic nmenbranous

a tack- frgzg staé&
subst ance chtmdd Wil Be Qififkgulsfbetonfticienidot knbes &hd, abbvet | s

| onger tharrsinfmrcsing heteri®l of TONY ldieldadR TBYmROSELE! Y08, Pr ol onged.

The curing 44y _tackfre state so referred to efei n means the
curing time rre%lﬁepe el?ng:?: ROF THGRY 79 - e mtab lepsrshredBl ngidl fi nger

onto the réd¥iaroRepricadlyThe rmmﬂaimemmmmlnam&uﬁubstance i s coher ed.
to- the subst rat ehéuééﬁﬁé‘r Tt 'didva 5131%%5-;‘?}2&@6%‘98“ I%%ﬁ’?r}g‘%ﬁt particul arly

ove free

restricted: % . a@g rﬁle 2 .t0°-2
t wo- corrpong po yurgg FirS iy dss /) ackapkrfreeaspatyain e
conponent &ﬁ&télnpﬁﬁym@cyarmt\ea ddnp ateavitredT hemBban6u Ok MBSt Hg=L onponent

preferably corrprTﬁgsc@ﬂIﬁgr QL qmp:qllygnkggk(_%reg qff\‘/%/nq%ﬁt }gerol Zggk%lloeggo

chain-or f!' yg | ene chain wi th an am ne
and a pol y8x§§ ﬂ§ B ot openty podsvirag é’elri!ﬂ@h%trew alA)phat ibke ami no

groups in usadléoutke mitHodawrfarabeieqtiivgl enhemMbr8bd® 00 tSle ﬂStance
The aboveaarop@ih&e R UATPHLE 4 E@, ehkibd 8 ﬁggponeni rea;ra]aéjl ng the curing"
am'n

rate whil e _the abov yoxyal Kyl'enepol y conponent
accel.er at i h§® g’ﬁ’e ‘é%‘(f kﬁ'bt PHederpblyriEp 3008inutes tO 3 hours from the

‘viewpoint of sufficient time for application and of
‘reduction in tlme 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
pPreferably 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.



800, the curing rate will becone excessively slow, naking
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|f the above aromatic polyanine - (a-1) has an anine equivalent |less than
400, the curing rate of the resin conposition wll be too rapid, sothat a

sufficient time for application will no - t be secured. b Ft ds-
|!E E§MSI.ME'

to control the curing tinme. An am ne equivalent. of 500 to 700 S
preferred. The above aromatic polyam neq(a-1) is-not particularly
restricted but includes, for exanple, polyethylene gl ycol

bi s(4- an1nobenzoate) polyethylene gl ycol bis (2-am nobenzoate) |,

pol yet hyl ene gl ycol -bis (3- am nobenzoate), polytetranethyl ene-glycol
bi s(4- .am nobenzoate), polytetranethylene glycol bis(2- am nobenzoate)

polypropylene gl ¥eolkphi oat poly yl ene glyco
bi s(2-am nobcéﬁ;&;eg).zz p%ﬂ%éioxyet y?én‘g @%}‘&%epypaeﬁﬁ L‘ﬁﬁy{a\l@ﬂt‘:lmlne
bi s(4- ani nob legs) $hapx ¢80 hyteacoyr py | mEte etthebpgkbyeoh b s(4-

' ~am nobenzmagelitiohyeiybubyl €88 BhyLd) nzoat e)
polytetranqkﬁh ngg%iSR'w?% (36 Jyan1ﬁ%%§%§gggg%%gi éang E&E@ene et her
gl ycerol tris( 4 m nobenzoa T‘ % Seshe Efhek perreds A% t ol
am nobenzodth®) %F?Sx?@tﬂyﬁebk@eccﬁm a&nou:d:ﬁweam é&bw, makln it
pol yoxypr ofiyipesshib$é 4t &ntSREASEZ but yl ene. Ql bis .
(4- ami nobepzoa}) ., PP {)%ox%pro %@ﬁur@ )tquéamﬂn% %%Véﬁﬂnf:he -
| i ke. Two or nore ot ‘%/ ed in conbination. The above aromatic
pol yani ne (a- 1) ' Theradfasrea s nontzas capoligamtintWapt j "B Yol N0 groups bound to
an aronatlpattmgulgkfyrgg§¥4hét({Qﬂgtqﬁc& %Ef %EOf% reactivity and of

ah®es® ?ﬁé‘r

hysi cal erjstics of ranous fted: Preferred as
phy CPLgELs frﬁ
the aronat e $Eopl thblsdé a@éﬁ?bﬁnédatﬂ)ﬂmmm@ﬁ@ conponent of
t he above SbYQ@htbls freaminubarompeRe Nt PPOYYLEHBe c%lr $5i73(A) from the
reactlVltyam1ﬁﬂﬁgﬁﬂﬁaﬁgfa §E§EE%EEEH§#ene i%%%% A- an1nobenzoate) ’
pol yprOpyl:Emf e‘ycol bi.s - m nobenzoat ey co . .
oate}, 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~
»amlnobenzoate), polyoxybutylene glycol bis (4- amlnobenzoate),
polytetramethylene glycol bis(3, 5-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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8  pol y(oxyet hyl ene- - propyl ene ether) glycol bis (4- am nobenzoate) and

pol yoxybut yl ene gl ycol bis(4- am nobenzoate). Cbnnerciallﬁ a&gblg@be-as

- such -pol yam ne are, for 'exanple, Elasma 1000 (am ne equi ] ut 620),
El asma 1000P (am ne eqU|vaIent about 550) and Pol ea SL-100A (am ne

. equi val ent about 590; all three.being products:of |hara Chenical |ndustry

Co., Ltd.). If, on the other hand, the inine equi val ent of the

‘pol yoxyal kyl ene pol yam ne (a--2) contaihed in the pol yam ne -:conponent of

“the above solvent-free two-conponent polyurea curable resin (A) is |less

than .80i the curing rate is excessively high to cause a heterogeneous

reaction within the nmenbranous substance, so.that the physical

characterlstups of %g%_nenbranous substance obtained will . be markedly

det eri or at #PLY{PX¥ethydengsraopyions idennalysed basydscosity. and gelling

will resulEmdmehbuzbhee)laﬁﬁepéfy¢iybnﬂymaﬂeagryebghblgmd_|t will becone

difficult uf f C|ent Ay I cation.. An_am ne
eqU|vaIentah?n%%%H%§a288 |§£pré?br %g§ ?ﬁ%lgggt & DI SHAR AAXYEBABBOl yani ne
(a--2) is REE- part pEamaiey Elaamd 009 Heminei ehudes]lefibramsowsnmas) ,t hose
_derived frm\aaﬁlaymwat’kyéﬁme %&d@}a?lel?ﬁ(: Leaaki BYo) h&déﬁé}f&eﬁ% %%OXV'

groups 't her Wit nder erature an réssure
condi ti.ons (g'%ﬁna equ gn%f %thﬁtlgggﬁﬁ??ohe%’é‘f aﬂ”;’&quc%@ff
polyoxyalk}héﬁép@h?@hﬂﬂéslmduSDrMﬂﬂp Gomtdhm, - as |npur|t|es

pol yoxyal kyl ene Pf" y&k Str{e.em!h@waauare %leé% gl At e ﬁbo"e

one aV|ng priHEry am no

polyoxyalk ne - 1,S pre era
gr oup(’s) ﬁ g %% %’9/]1 -HRs2) eGSR 6%“?%3@ viheh rd@apdpeyanat o
gr oup. Froﬂomm@namemmﬁlthe(ﬂbdmhesbawdnEssreé t&ﬁ%cdﬁyﬂﬁéﬂﬁD@%l&ﬁbéhance

. obt ai ned, @@f¥95d3£$§h§”@BOEXQEEEQSthQﬂVQGQ e fni H?ﬂmw L Tary amino

gr oups nentloned above in a nolecule are nore p AS products
connerC|al?§ceiﬁiﬁ?%ﬁﬂ¥}%E;§9ﬂ9§usetﬁeP@tﬁﬁ?g%R?QHﬁnﬁQﬂﬂﬁionfUntbxanple

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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0 ~ FEB 2005. 9 Jeffamine D-230 (am ne equival ent about 120) and Jef f ani ne

D-400 (am ne."equi val ent about 200; both-being products of Huntsman . .. .
Speci alty Chem cals),. The pol yam ne conponent to be coﬂt@iﬂﬁygﬂmfthe above
. solvent-free two-conmponent polyurea curable, resin (Al conprises,. '

for' exanple, not less-than 50% by wei ght of the above-nentioned aromatic
pol yam ne (a-1) and not nore than 15% by wei ght of the above-nentioned
pol yoxyal kyl enepol yani ne (a-21 Wien thefcontent of .the above aromatic .
pol yam ne (a-1) is less than 50% by weight, - a decreased |evel of toughness
will result. A preferred content is not |ess than 70% by wei ght. Wen the -
content of 'the above pol yoxyal kyl enepol'yam ne (a-2) is in excess of- 15%
by wei ght, %hf_currngyrate becones high, rendering it inpossible to secure
a suffici enfet{HRIAG L2238 (RBEPR oAU IVieL @l \aoqurt VI0) NanE0R PSR ndTRY

contain Oth@*400pﬁ&mﬁﬂéiéq&ibhﬂénthﬁbo@@Q?@bfﬁﬂHﬂﬂﬂﬂangrBg?_ﬁg%£8%y3”1ne (a-

éélsggihggfg?g%%ggPEﬁ#@ﬁggFQ?#ggéigéfgtfggpgt¥an}Rglude, for exanp?é?e;i
et Ihy| r-n_t(r)]| ueﬁ;mepq?mmmmmmnt iyl ’“eeg?ﬁ“;amﬁ,‘g‘ﬁdﬁh?ﬂ{eé ka;slo%i%gggt ;ﬁat o
Egn%gnenfsE%Ag%.ttg%?giEgapgﬁﬁgﬂgggﬁ§v§ng%¥%bﬁ?*?ﬁég-Fﬁ%b%owﬁgne%t poryurea
curabl e resins (A 5rstRbt SR IuINRY L asss thiaat 883%bby weigHte ofaryeof t hose
poly!SOCyaﬁQPQGCQ#pbﬂndedkmmwmnﬁﬂtlﬁviymﬁineThﬁsl)fQﬁdgﬁﬁgﬁ#ﬁm tagLe my be
menti oned aBeMBLi feifRL Yo 5 IGANA S CoIREYNds , al | phati ¢ polyisocyanate
conpounds, alicycl ol yl socyanat e conp%ﬁﬁ&g and soon. The above aromatic
pol yi s Ocoyaﬁgtlg%gﬁ%%&ﬁ%ge%ﬁlé{%@e dareil.cul @y tlestoontead batthacl ude, foe
gxagm ei |aﬁgvd.-;mmemlp?tmia@ii(&ﬁqyamat ek th‘arthO_% by, we%ght,
carbod! | o S o P} EES e o ofatemns
. content is not less than 70% by weight. When the content
of the above polyoxyalkylenepolyamine (a~2} is in excess of
15% by weight, thercurinq rate becomeé high, rendering it
impossible to secure a sufficient time for application. -
The_abovg polyamine component may contain other .
polyamines than the_abové~mentioned aromatic polyamine (a-
1) and the aboveQmentioned'polyoxyalkylehepolyamine'(a~2).
Such othgr polyamines are not particularly'restricted but
" include, for example, diethyltoluenediamine, toluenediamine,
_ xylylepediamine and like arométic polyamines aﬁdAaliphatic '
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
cqmpounds, dlicyclic polyisoCyanatevcompounds and so on.
The above aromatic polyisocyanate compounds are not
particularly restricted but include, foe-example, liquid
diphenylmethanediisocyanate or dipﬁénylmethanediisocyanate
partial prepolymers obtainable by carbodiimide
modification; 2,4-tolylene diisocyanate (2,4-TDI),
diphenylmethane~4,4?—diisocyanate (MDI), diphenylmethane-
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di phenyl net hane-4, 4' -di i socyanate (MDl), diphenyl methane 0 4 FEB 2005 10 2,
4' -diisocyanate, xylylene diisocyanate (XDl), -crude tolylene

di i socyanat e,. pol net hyl enepol yphenyl i socyanate and. . carb%éifﬁﬁdamﬁ B

modi fi cati on of- these; biuret nodifications thereof; and prepol yner

nodi fications thereof. The -above -aliphatic polyisocyanate conpounds: and.
-alicyclic polyisocyanate conpounds are not partlcularly restricted, but--
i ncl udes, for- exanpl e, dlcyclohexylnetﬁgne 4,4' -- diisocyanate,

i sophor onedi i socyanat e, hexamet hyl ene diisoeyanate. and isocyanurate

modi fi cations, carbodiimnmide nodifications and prepol ymer nodifications of
t hese, Preferred as the polyisocyanate conponent to be contained in‘the -
solvent-fre % onent polyurea curable resin (A) for use in the

et hod -of f tllcﬂﬂ* Yanakenpr ghelene bisksnnsmoetet HEDFI esenudenvention from

o hey! et apt i sy ol PEBAIOMUIRIIRERY socyanate g

pr epol yers or ,0 %fmcat ?‘gﬁéﬁ gjf% dop;t%aﬁel kgluﬁﬁﬁn’&??léfb%?%%%%yanate '
conpounds. |BFGB@%ENQNsmqﬂmﬁﬂcﬂﬁmenasthechofsomyﬁnamaveconponent
t here may t&iﬂpﬂaﬂr@npdlyigéc éﬁﬁ&ﬂfhﬂﬂpddddgngh aﬁgg;’%ﬁ Loduct of N ppon

Pol yur et ha S MI1l1ona uct pon Pol yur et hane
| ndust ry) }%&ﬁ%% é’r %'é’ I\}EP”C%‘?‘HH{M“& nﬂthS’n’tPSH/W%Yh%ﬁ-‘%tlrmrr y) .
Wiere nece }ncﬁﬁéegolﬁQﬁﬂeiampidﬁmdicgu&phegglmetu&n&u&gu@urabIe resin
(A may furdilebcgankak ), i b nts, an -

) y fagochenkec! lédb rldf) oa %ygggtg Q%ékaé’ r]gl%ﬁalllzers

-addltlve(s%ﬁjeuch as, surfactants,
et ar dant s, T ISPEYRPRFS #0 TRAsyanuater MO %Gh@?%#?ﬂﬁy QﬁﬂhQﬁmumumes

various r emq*fﬂeﬁcf:ﬁglamrmsi pripeliyale rmabdi £ et Lo AN the sedNt | OXI dants,
weat-her stab|I|Z@f§féyy@&ly§ Eh%ePOIg?§§%¥5ﬁg¥é'353?4ﬂg%§b§ ﬁded to
n

~a-mxture of g ?oye nment i ogned ne Cco
above- ment F8RER BB l%%%?en@oﬁﬁ@ﬁeﬁVOtEOWRgPQRtanﬁim@ren advance to
respectlvecurable 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.

f1ame

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



il haanl - s

conmponents. The m xing rati o between the above polyamne 0 4 FEB 2005 11
conponent and the above pol yi socyanate conponent in such ,solvent-free

t wo- conponent -pol yurea curable resin (A) is preferably 007 tRER 2005 s as
expressed in ternms of the -equivalent ratio of the i.socyanato groups in-the
above polyisocyanate conmponent to the anino-groups,in t-he above pol yam ne
conponent. |f the abave equival ent rati .out si de the above range, the
menbr anous substance obt ai ned. may han unsat1sfactory characterlstlcs or
may possibly. renmin sticky. Arange from0.95 to 1.25 is nore
preferred.,- and .4 range from1. 0% to.. 1. 10 is still nore preferred. In
addi tion, by adjusting the content of the above aromatic polyamne (a-1.)
possi bl e to ‘adjust the curing tine

" in the aboy I c o] |
“until a tac E?J%é%?‘?t gfe‘g gﬂg %‘é&%nﬁ’)‘?]e‘/lsf%ﬁaﬁ@ COMPOBENBOimi sitles to 3
hours can B®lvgpgaifnes. tWEroampcbnaemtpd]Jyﬁﬁ:ew evRablk, réana@Qv :

sol vent - frgﬁef@ﬁ@bggmoae@é pogyég %%Idelr e? n éA% referabl y .
prepared b mX|3 % e_above_pol yan rie conpongn fiethapove
. pol yi sacya %lévé %13 nERtio tof e rigasangticogroupsapn tlmatamnreJS| ng a-

t wo- conpon®@eil yisecygnape atdtptsnerst Hd HpRr aﬁghgaﬁ%?ﬂg ixlf'etﬂnébl%%o or by,

manual bl epdh €c of b | catl n ayer rano
subst ance gc nggll%%t%%g |nvetr[1 ?‘%‘ae %‘Hﬁf?r]leé’é_s ragdor pe th| rd Step,
(3) a 'steB or e Vo rpnte rté@bmambusnolss:bsmmdmm&ahﬁeﬁerfbr anous
subst ance maptmmmzesmgmt@@o&a%atéﬁﬂ@éw;t&p%g} fahrigating a

menbr anous ¢ % tanc y ap |ng a solvent-free two SonentY U trafast
curable (B |%B?h§eﬁ r?)?lerg ?a%{ ‘L ta di-@45sitgnmarei pyeferzad coat i ng

f-ol | owed b§Pe curfage Hromdt. Ichdtof 1aibp| isatt Ol inbdd @ rEERReedol #iV0-
conponent addifiomnby XditstRh3Y thRALLNEAS 6’@@11 ongd ab QY EnaEf OWD“ ses
sprayi ng tmmone(nti of thﬁ soJvent-free t .
} the ove 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



conponent ultrafast curable (B) so as to cause collision and m xing of two

conponents with each other. In this step, the.curing reaction. fnoceﬁfsmLo
a certain extent while 04 FEB2005 12 particles sprayed are $th 1FED 2L
scattered state. For the above application in the manner of.two- conponent

col lision:= mixing spray coating, a high-pressure-two-conponent.
collision--mxing spray systemis preferably used. The above--nentloned

“hi gh- pressure two-conponent col |isiont2ni xi ng spray systemis not ,
particularly restricted but includes, for exanple, such proportion units
as H 2000, - H- 3500 and, FF-1600.(all being products of Gusmer, - U S A)- and
- aMbdel HF-100. two-conponent high-pressure delivery mxing rachine’ '
(product of Toho Machinery-Industry, Japan) and the. like. As

hi gh- pr ess & Gfd-ecospsarad- are| $isiboimaiswg tiprad guﬂﬁehaWkﬁgtﬁe

G- 7400 G (oot Bor naoh, U RS e I BB AR o) R o, o

GX--7-400 gun th belng 8 oducts of

such guns &qam &ﬁéﬁpﬁPyhc # 5?$’d?é&ﬁﬁh@reﬁﬁﬁéﬁléHD“CPheweemhy be. menti oned
the Propel lcgil lgsaoppmosing spﬁaﬁmea dfst préfergbiy) uged. the like. From
the 'applicabil =) ye two_conmponents are preferably
warned to a i g%étﬁée a?&%ﬁighg%h VP§88§PF§ gﬁguF?RP%%ﬁv%factorlly

mai nt ai ned“8 F@VeFl§$EﬂH§H%?Y'§§E§?anﬁapgﬁ1Eangloﬁlahbysane for exanpl e
to a tenpeeatuietadtbhoviaickire,436r Ehampoal i Bechij) és not
particul ar e ct a ely be ‘selecte accor ing to

t he |ntendé§ %s%bébgéﬁg%gqq éﬁdﬁﬁﬁ %%BﬁquihaéebggZp¥?ﬁqﬂﬁﬁnﬁf Susmerit cures
very rapi dPyS- -Apk %%@v%lgﬁkﬂeﬂﬁ 19ﬁeEWOtmgmpommmmmhnghﬂﬁﬂéﬁgm%b curabl e’
resin (B) delwefﬁrmkmqom&a@ wraaﬁbegoﬁpr&% tﬁ@crﬁ%fﬁ@ qudlhe above
“ment i oned éﬁfaﬁﬁé”kﬂé1f nqg . t Wo- conponent co S|on ﬁ1x¥hg _spray
coating. The curing tine unti'l thﬁ§579€ﬁ§%ﬁ%ﬁéMGrcgﬂeﬁnent

colllslon—m1x1ng spray guns havihg .a mechanical self-

cleaning function, there may be mentioned the GX-7 gun 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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sol vent-free two-conponent ultrafast curable (B) can be Adjusted according
to the above pol yol conponent species and the anmobunt thereof as well as

t he species of .plasticizers and the |ike other conponent(sﬁl barkd B 00850 4
FEB 2005 . 13 am)unt(s) thereof. The tine is, for exanple, preferably not

| onger than 3 mnutes, nore preferably not Ionger than .20 seconds. The
filmthi ckness of the thus-obtained nmultilayer nenbranous substance is not
particularly restricted but- .preferabl}8is 4 to 40 nm The solvent-free
two- conponent ul trafast curabl e resin (B) to.be used in thé nethod of
fabricating a rrultl | ayer rTenbranous substance of the present i.nvention is,
for exanple, the.-'solvent-free, two-conponent polyurethane curable type,
t wo- conponent pol yur et hane/ pol yurea curabl e type or two-conponent pol yurea
curabl e typ@m‘é‘é}mé’ﬁ)mm@mofpolmmtma:mom éx@ﬂfﬂé appgfgpgb nmponent,

together whéth BorRRlyi 't%%ﬁygnﬁiﬁuEQQP%gfé prePeaﬁ%c}g/am § nger tl?ar.]rtl

ment i oned )a#)(g referably conprises
pol yoxyal k rféeﬁ% m ne' (a-3) and an active aromatic diamne . (a-4)

havi ng no- el ect r Ghe &ilnathi naEOWr Qhd ft@u%f %ﬁs%hﬁe&%ﬁft’fjffggd haVIt ng an
position

al kyl -substgdignt, Han nof_nore th carbon atons
adj acent to the glm%%oga%gtggc%xﬁ J&Y P 1‘i“blial¥é1¥eale§ﬁ¥h§tedﬁhut he above
pol yoxyal kﬁré?rfé’ﬁép}éfniﬁe‘l( 340 mmhose having at |east two aliphatic amno

0roups i n a 1ol evhibesomshhiada (ib-ABkSneAY! ¥ALEDL. of §001 3000 are

preferred r gl pro cts ai |
pol yoxyal kﬁ%ne m fo a% e\éj H"S'fee Oﬁeoﬁeﬁﬁbﬁh@@tm@ra exanpl e, - such
pol yoxypr oB§&héarasi ln@@mqlm‘ fsamsrtanDeZBQ‘Oth(epbﬁésl@ﬁt of iR 5,

Speci alty Ehenegabsle ANKE LAYNA-$ke L g suc
pol yoxypr o Lgﬂf?&fam nes as Tecslim TR—% 825 gjfmﬁﬁ%hsar?&
_ SpeC| alty gﬁem cal &P %?Yg’"component Polyumthanefpolyurea 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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equival ent about 1,930), etc. . Also usable are nodified

pal yaxyal kyl enepol yam nes derived fromthe above pol yoxy I%ﬁﬁfzgﬁ, o
pol yam nes (a-3) by . converting at |east some of the pringﬁy groups
‘thereof to a secondary am no group(s) by the Mchael 0 4 FEB 2005 14-

addi tion reaction-w th an-unsaturated hydrocarbon conpound- -represented by
- the general formula CH2=CIR) -Y (in which R represents a hydrogen atom or
~a methyl group and Y represents an el détron-attracting group). The
electron- attracting group represented by the above Y is not particularly
restricted but includes, for exanple, ester residues, ketone residues,
cyano residues, substituted or .unsubstituted am do residues, sulfonic
acid residues,- sulfonic acid ester residues and the like. The above-

ment i oneddtaridattmoat edad:lymmaaﬁttorarcenmm@atadnﬁydr@@éib&yL&:rnl ung |
restricte r er, ch_as_n-buty
aeryl ate, fég%ﬁ%eﬁkg&3€¥ %ﬁg q%%%gél f%PX ?5?&?@5 ﬁf @%&Vﬂé?pl Racryl at e,
met hyl acrﬁPEFESGHF%u?}HﬁﬁﬁﬁyﬂhﬁﬁxmsmeaﬁymeahfyIar@manﬂupnopyl acryl ate;
met hacr yl atepessenss sats;fblaﬁcﬂ’}:o@wasdtr%%ttﬁﬁﬁr Y845 . '%@x@“ﬂeetgﬁﬁhacry' ate,

tert-butyl |ate, '~ 2-et thacryi ate, nmeth

met hacryi af's, }:?gﬁ{rﬁ/? %c{l}?a&eﬁrfg@nqeét béfr §Hen§?%‘é%r R @%d propyl
nethacrylaPértbﬁmyakﬁﬁtﬂﬂﬂt;lqﬁ@dbeMIdepluuéh;dfwmnéxdmpmé¢I@@tde, et hyl
~viinyl sul f pagi dnes hidationd %‘é‘s:.@lﬁ%%e c?%ﬂéfl é/éﬂi'liéé“ Stutedl §r AS the

active aronati.c dja havi ng Fectronattrac i ng gr85p on the.
aromat i ¢’ nteT &AL edhé&ﬂlﬁ’@ &ﬁsétfiklﬁ'ﬁf §Eb§‘?%%ef’fﬂlcbd?ﬁsa+dﬁﬁﬁg not nore than
5 carbon stbfeniat axigosistiesn radjidoent ahd the Bikd0 gh@uﬂbov@XC|US|Ve of

t ol uenedi aﬂaﬂ!ﬁoﬂé&?ﬁﬁsﬁ%ﬁx%@%' L&g@h%Xrlggn %'&%d 1ot dienthyl-2

4- di am nobenze enzene
1, 3- di net lﬁﬁzbz‘%ﬂ(ﬂr&ﬁﬁ HSEEH%@%@d pug_includes, for example, acrylate

. 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
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di et hyl - 2, 5--di am nobenzene, 1, 4-diisopropyl -2, 5- dianinobenzehe 1,
4-di butyl -2, 5-diam nobenzene, 1, 3, 5- trlethyl 2, 4-di am nobenzene,
1,3,5-triethyl-2,6- dianinobenzene, 1,3, 5-tripropyl--2,0 - EEBr’aﬁﬂﬁobenzene

1- met hyl - 3, 5-di et hyl - 2, 4- di ani nobenzene; | -net hyl --3, 5-

di et hyl --2, 6-di am nobenzene and the |ike Two or more of - these may be used

~in conbination. As conmercial products 0 4-FEB 2Q05 .15 of such, -there may
.be mentioned Ethacure 100 (product of 18l bemarle Corporation) and the like.
"Also suited for use are nodified poI yam nes derived fromthe-above active

aromatic diam.nes (a-4) having no .electron-attracting group on the

aromati ¢ nucleus and having an al kyl .substituent containing not nore than

5 carbon atons.in a position adjacent to the am no group, exclusive of

"t ol uenedi arfhesudiy dmwermaygbatméﬁaﬁdn@mh@fcurbhioﬁflﬁ% Ju&mdy groups

thereof tom e M chael addltlon Teaction
b%%qq%a@brﬁg‘raem oLy 321}1 B

with the above- pentione unsa €4r bon conmpound. The wei ght
ratio between t h&1§BoF8itad) %'5(y“aﬁ*ﬁr@n@pdwaﬁdmeolmr&)nﬁldieﬁrﬁ@eact ive

aromati ¢’ dizam fhe( abdyehavt ige NOralAAl AR2RI hEACTLDS) GLAHR, LNt he
-.aromatic réqglc%%naggtgg[\&%ﬁ -an_al kyl 'es: bstituent cont arning Not nore than
5 carbon atoms-in a H AR 8 pEomakifonYeirns amdel usi ve of

t ol uenedi alli"laﬁénlgnailhélbﬁlyalnbmtumxm@namalhmn@en@ﬁrﬁ@él%dnn st he above -

sol vent - f 1 earbion- atoR9DANE Rodd {1 aaaasaﬁebgg BES R Jrs,pref erably

..20/3 to 1/ cll.lfsl%' 1@bﬁ) g wei ratio excee ranous, .
subst ance obtarned wit | -Hed rePy SORYSrbiny sowesst sanki agss. T
it s IesF bﬁaﬁr&mérYt¢m&n0ngﬂnuﬂ:0¢h63953tE@CS f%%ghdﬂ%@ WhéhoP95/1 to 5/ 2
- ex Y
o LAl Erhae e Ty e b i 8 fors”
The weight 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 lbw—
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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particularly restricted but preferably conprises a | ow nol ecul ar-wei ght
one having.a nunber average nol ecular weight of less than 1, 000 and a
hi gh-1ol ecul ar- wei ght one-. having a nunber average nol ecullak B @865 of
- 1,000 to about 10,000 so that the fenbranous substance obt ai ned may be
-satlsfactory in hardness and physical properties. The above '
I ownol ecul ar - wei ght pol yol - may be a . pol yether palyol or a polyester
polyol, for instance. The -above polyeﬁ er 'pol yol - includes, for exanple,
ponoIs such-. 0 4 FEB 2005 19-. as ethylene gl'ycol, propylene. glyceol,
di-ethyl ene-glycol; . triethylene glycol,. dipropylene gl ycol, trinmethyl ene
glycol, 1, 3-butanediol, 1, 4--butanediol, 1,.5-pentanediol, 1, 2-hexyl

gl ycol, 3,10- edi ol , cyclohexanedlol glycerol- 1, 2,
6- - hexanet Eaf 1€ %’frlefelgflw?rﬁt AR BT @ el diethylenet dlaiyr opane,

product s déﬂﬂ@@@yﬂﬁoﬂlglpobyhyﬁrﬂb le@@h @1 veuah l, by
) o Pty o e sobieie, seitl el e

propyl ene . , ene ‘oxi dve
pol yest er ﬁ’g e ﬁ%n%b}cﬂenth:@ne:dclohexeusdp@lyeﬂﬁjem yol s

produ0|bIelby,ﬁeaekaﬂ@tﬁdblgﬂy gbQLQngnggigféEﬁgngiéglaﬂ} l.i phatic glycol,

yester

as well asg Qne
pol yol s, thg?ggﬁggfég$¥m9%q<dn %8&6 8ﬁrbY%ﬁuE¥%P(ﬁ RQ%ﬁﬁydrp@Iyether
pol yol s meftFehed: ﬁe%lﬁﬁam@aery&hmkbmrby adﬂeiietﬂn wWdiima k¥ ¢anboxylic

acid, in paftaﬁuléésﬁi i GyoRuK! Egeac gester=formng derivative
ot o acT & deeadlpﬁngéEFﬁ, or the

thereof ? %fSUCCInIC aci %utarl
dlnethyl ester ther%% & Q5468 OhcFat ri#ﬁ@%@?QFaQywhydrlde
t et.r achl or opht had, dl@nl@@drredpobyesitmtﬁ;mlyo]l ergRiehahyt Be Mot HL{mY al so

be nmade of vikiDses taigtah cI|c ster nanely a | act one
such as cav ol act.o%ﬁo rl ngog%%%%lgi)]?&%ﬁd@% on. L SATEAPIatPon wi %/h a
pol yol . Nathedibasde gﬁedﬁ%%?@s%RAé%ﬁﬂh?ﬁﬁﬂn@dﬁepﬂ,tesbeell as

,polycaprolactone 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 necessary, - the aboye solvent-free two-component
ultrafast curable resin (B} may further contain, in
addition to the components mentiened above, an additive(s)
each selected from among surfactants, foaming agents, foam
stabilizers, flame retardants, plasticizers, dyes, fillers,
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contained in the above solvent-free two-conmponent ultrafast curable resin
(B) is not particularly restricted but there nmay speciflcall be menti oned
t hose nmentioned herei nabove .referring to the sol vent- frdlht ﬂbonent
‘pol.yurea curable resin. {(A) . Were necessary,-the above sol vent-free-
t wo- conmponent ~ ul trafast curable resin (B) may further contain, in - -
addition to the conponents nentioned above, an additive(s) each selected
from anpong surfactants, foam ng agentslffoan1 stabilizers, flanme S
retardants; plast|C|zers dyes, fillers, 0 4 FEB-2005 17 fung|C|desr
bacter|C|des various reinforcing agents; internal nold rel ease agents,
anti oxi dant s, meather stabilizers and the |like. These additives may be-
“added to the above-ment i oned Pol yani ne. conponent and/ or  pol yol conponent,
or to the Pongisdedpsnabactenpoides, Weiomentraandoscitgshgasesand mul til ayer
menbr anous intdrskangs1Qb r |%§1 netho of Fabricatin a
T R i T R

menbr anous - ugﬁégnce and-the et ¥ ayer
- “menbr anoud-"& ZREe apditle Bkes- ﬁheﬁﬁvéﬁ@ibmweﬁemaygﬁe|add@drt65|on

. reS|stancethesabovhﬁaentiwmbdrﬁumyamfﬁéSadﬁyaaeﬁedan&hgf €%ﬁ) ar e .
particul-ar lmpdhbiE, f(gf ﬁée‘f@iégc; arjn erials in _bul ngs such as
concrete “or nmrtar-an e %*?Fﬁ & GP™PIBFrEati ng a menbranous-
subst ance ~accor Hrareamp qﬁﬂ?“ﬁr@@@ﬁ&anﬁeenndomu1v¢ﬂayenxnﬂmbﬂﬂﬁ%u%he step of

di sposi ng anetﬂmoeO¢wthjﬁﬁdﬂﬁé§pé@ﬁiv%h? §§eghgfmeéﬁgén a menbr anous

subst ance ygj; CIfIC sol vent two' - conpone curable resin, .
gi ves- nenbraﬁgﬁgtﬁgfbstancé?ngyfeﬁpgﬁFaPﬁesﬂﬂﬁtFﬁﬁﬁﬂ@@hﬂﬂ-Pﬁbact resi stance

even when ffeyieaking amuldiylavieimmnepbsahbiisi substdmm for thappl i cation can
be securedpﬁéwbntrhﬁﬁkﬂﬂmd%ﬂargohighVQHtco ¥§§EH£“€?% Seat -the- terra

- of -const Lyetd shor t enéd € possi |ty "6t *envi r onnent al
pOIIutlon oan éﬁ% &m.act re51s ance and, therefore, are
. partlcularly sulted for use as floorlng'materlals in

- buildings such as concrete or mortar;and the. iike.

‘

The method of fabricating a membranous substance

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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Furthernore, the nmultilayer menbranous substance obtained by formng a

further nmenbranous substance on the nenbranous substance obtained using a
speci fic sol vent-free two-conponent curable resin diffeBentFHl 8#5t he one
used first can have further inproved inmpact resistance and durability.

Such nenbranous- substances or nultilayer nmenbranous substanees can have
excel | ent snoot hness, inpact resistance and durability even when they are

.thin'and,- therefore, the anounts of A8w materials required can be reduced-

very 4 FEB 2005 18 econom cally. - The nenbranous substances and nultilayer

“menbranous substances provided by the invention are suited for use-as’

flooring- materials in buildings. Since the termof - construction is very
short, they are applicable also in .recoating, repair, etc.-- EXAVPLES
Pr oductr oneEgEAnLeallypr eparati on of a sol vent-free tvvo corrponent pol yurea

e cphr o by the mESbEN: K6 kL0 IRANRLL OGS B AR R oo ()

was prepared b\E/ strrrrn(g m XI ng
(aromatic Ahnes By ‘E&F& &y |Yhgr dnerakienl are nﬁmtecy fo: usetds), 14

wei.ght par téoofldgafr&atmmll} 253ﬂb(upqld5ng;gal Kryireﬂ;epg{eya;@rﬁleofpr oduct of

Hunt sman S £ i arts pf repolyner .
eeﬁse&&atmx@lsm&e%f)sh&% cSntR e eanie A dal ont parts.

(pol yi socyanat e, .1 socyanat e arvalént.

of Et hacurﬁe‘i%t’(%'t |Waa?rrorrﬁt e di-ami ne, product of Al bemar| e

Cor poration) in a.static mxer. The . -poI yurea curabl e resin obtained was.
substantially . free. of . any solv Thi s- pol yurea curabl e resin showed a
curing tipme of 90 mnutes until a ee state. ExarrplelAsubstrate
was' prepar% ‘ agwEe ] drRtMm prf mersc(lmmrtc—(flrpenenb—

ap

~moi st ur e- mnq&&rﬂerrtr Iplm&mrewéu%b% 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 prlmer, 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



'Ni ppon paint) to a JI'S sidewal k concrete flag (300 x 300 x 70 mm to a
coating weight of 0.15 "' kg/n2.- - Areticulate material, nanmely a nesh
made -of stainless steel wires with a diameter -of 1 nm agd HeER RG0R rresh
size of 10 mm was disposed on the substrate horizont aIIy coher ed -
therewith and unnovably fixed by using anchors. Then, the solvent-free

t wo- conponent pol yurea curable resin ( obt ai ned in Producti on Exanple 1
was applied in such manner- that the reficulate material is enbedded 0 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 substance fornmed on-the substrate was

obt ai ned. egquir for the whol e process was-24 hours. Examle 2
A nmenbr anoushgu%gt aﬁéeﬁy\/\é/as qb SthatReSUafRCRusbde whkle n Exanple 1

except that CPRET@bliRata ffida tthlctknspeneotabmtyﬂrm caraherfgsi N obt ai ned
in Producti QﬁbEé@H&L@ 15\4@&1 | a f or enbeddi ng t he

rTeticul ate. H@m%“ al rei nrsaB& §Eg3§¥n§ § 9 fl??rher]t Mid¥héss to about 2
mm  Further; onto Y es"gb?ﬁf’él%euﬁgfﬁﬁ‘ée?@ t%|mmmmmamedm xture

of "70 wei ghThpakime ofeqisfdaaniroe Bna 00k { & gh et drgy wa@béa? Ngs Product of
Hunt sman Specialty Chem cals) and 30 weight parts of acure 100, and a

pol yi socyanat e conponent: an isocyanate prepol.yner obtained by reacting,
by m xi ngw parts of MIlionate MIL (MDI, product. of Ni ppon

Pol yur et hane | ndmmembrandu55sm@ﬁce0@arat§ f‘% eﬁe‘_ﬁ'ﬂO'tth 3999
~(pol ypropyl r od Kas .)_were a p?l%%f]n%l | e
“war-ni ng eac%lglépm?é%gl 1@ 9 g ?ﬁt %‘5@/% éoﬁvieﬁ\tt'lflr@ﬁn’ég@ efmpdyeent 3 mm
using an mr%pF&Fab}Qtewmdﬁa:meﬁ gun PrbvnceRBRONRAHp & Xi NEh$PT ay
system botdpplidiedgbpr 8gH648iRG £31S WibeddiRg thE %‘éfcﬁlagﬁ‘ e E R
resin.

subst ance ARG S solv nt. free twy- conponent poly
(B). The su Seg&gnPﬂiie con r0111ng a -film thickness.to about 2 mm.

her, 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 give 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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hours of standing gave a test panel with the thus-formed nultilayer
menbr anous substance. The tinme required for the whole progqgjﬂﬁ?gwﬁ4
hours. Conparative Examle 1 A test panel with a menbranou e
formed thereon was obtained in the same manner as in Exanple 1 except
that no reticulate material was di sposed nor fixed on the substrate. The .
tinme required for the whole process 0 4 FEB 2005 20 was 20 hours. .
- Conpar ative Exanple 2 A test panel witH0a 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 Exanple 1 was not applied but-that the solvent-free

t wo- conponent pol yurea curable resin (B)- was directly applied to the
substrate. W 20 dwunsgquired for the whol e process was 18 hours.
Conpar ati ve Exanpl-e 3 A test panel with a nultil ayer nmenbranous substance
formed therg . obtai-ned in the same-manner as in Exanple 2 except
that a sol SBhPohent epoxy curable resin was applied in lieu

of the sol vent - fReEekmDpam@mﬁﬂﬁﬂﬂklﬁ@hﬁ&%ﬁ@u@ugaﬁggaﬂéglfb&#% obt ai ned

i n"Product i@, egﬁwﬁgk eodes{ 040 1?% 14 d%ys of standi ng e tinme

“required for the proces PR MG Hapat 1N Ef3ER @ 4 A test

panel mntheﬁcﬁBFtFPéyeF ?mﬁﬂ#?ﬁﬂﬂnfﬂﬁﬁxﬂmmmmempbnenEdpéiyurﬁﬂ1duxableA

obt ai ned- i wetsha’ TAIeoDBANGSd A% IF o e RLA E YR Eéamdﬁ hd %%%Lﬁéet}tat no
stra

Teticulate t osed and fixed on"the su _
required Pg? ?hegmﬁ% ‘ﬁfé%ﬂ% “&Q?QOHEBEJE@&YQﬁﬁ%eﬂﬂﬁ?bleThe t est
panel s wi t KegifeB} a‘ﬁ@%sﬂlmmmlafn@@pﬂ.alemeﬁot bhee@ﬁbﬁ@rdﬂ& ai rad tim&xanple 1
| and CbﬂparﬁbquﬂrgﬁaﬁﬁlQ§m;whole process was .18 hours. :

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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and 2 as well as the test panels with a nmultilayer - nenbranous substance

formed thereon as obtained in Exanple 2 and Conparative 5§ ngtgsgﬁ and 4
were subjected to the follow ng 'evaluation tests. The r Se % 5

evaluation -results are shown in Table.1. 0 4 FEB 2005 21 <Snpot hness> -

. Each test panel was evaluated for snoothness by visual observation. The
"evaluation criteria were as follows. 0: Snooth without unevenness.. -A:

Mar ked unevenness X: Failure to conpletgly enmbed the reticulate materi al

<l npact resistance>. Each test panel -was evaluated for the condition after
subj ecting the same to DuPont drop testing (test conditions: |oad 2 kg,
vertical dropping froma height of 2 in, 1/2 inch sem spherical inpactor).
- The evaluation :criteria were as follows. . ".-0: Indentation in the

menbr anous substance or nultilayer menbranous substance -A: Cracking
'in-thernennﬁﬁgg%%ngg%%tance-or mul tilayer menbranous substance X
Cracking. in the .-menbranous substance or nultilayer nenbranous substance,
t oget her with.crBaringest rparl wsushstvaiveteBefiet rabddthdeasi $iyance> A SUS

420J2 st ai Rlieasisbesbrihtthen kil g b on VWS 33 was al lowed to
drop onto %a&ﬂ t est panel obtainedvégg%?a9%2§%ﬁﬁgﬁﬁg %E%%WFFh t he edge
directed .d8& RHFdrand thereafter the test ‘panel was eval uated. The

eval uati on(2riSmrdtth withoas tLokkewhesd: Damaging only in the surface |ayer

of the ne ?Q%dﬁmx§¥§éR%Rﬁ <Qr mul til ayer nmenbranous substance L1:
-Cracki ng throughout the menbiranous substance or .
_ - X: Failure to completely embed the reticulate material

<Impact resistance>. ) . )

' 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



-1 npact ,
~-used or when the ultrafast curable resin was -applied directly to the

il Ll aatl -

mul til ayer nenbranous subst ance . X: Cracki ng t hroughout the menbranous

substance or nultilayer nenbranous substance, with furthe mébggggﬂ@g in 04
FEB2305.22 the substrate Table 1 Ex. 1Ex. 2Conpar. Conpar npar .

" Ex. 1Ex. 2Ex: 3Ex. 4 Snpothness-0OXOO - | npact - OOO0X resi st ance-
- Penetrati onOOXQ0X resi stance Wol e242420 hrs. 18 hrs. 15 daysl1l5 days

process-hrs.hrs. tinme As is evident fromtable 1,. the nmenbranous
substances ‘according to the invention2dere excellent in snoothness,
resistance and durability but, when no reinforcing material was

reinforcing material, the fmpact .resistance or snpothness decreased

respectivel When' t he or gani c sol vent - contai ning systemwas applied, the
she

curing- pr e§uBshirehet he- evaporation of the organic solvent and, thus,
a tinme of construction was prolonged. 0 4 FEB 2005 23 CLAIMS 1. A nethod of

fabricatin ranous substance ' which conprises (1) a step of fixing a
Qa%%g : Xl

_ relnforC| rial onto a substrate surface and (2) a step of forning
: .Ex. 1 Ex. 2 {Compar. Compar. | Compar. { Compar.
Ex. 1 { BEx. 2 Ex. 3 Ex. 4
{ Smoothness . O O O X QO O
Impact - o) O o |l o A X
| resistance .
Penetration|. O O X O- A X
resistance
Whole 1 24 | 24 120 hrs. |18 hrs. |15 days |15 days
brocess 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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- the menbranous substance on said substrate by applying a solvent-free

t wo- conponent pol yurea curable resin (A in such manner Hf? ﬁ@iéﬁ
reinforcing material is enbedded in the resin throughout g

substrate surface side wherein said solvent-free two-conponent pol yurea
curable resin (A) conprises a pol yam ne _conponent and a polyisocyanate
conponent, said pol yam ne conponent co ising not |ess than 50% by wei ght
of an aromatic polyam ne (a-1) having a polyal kyl ene chain or a

pol yoxyal kyl ene chain with an am ne equivalent of 400 to 800 and not nore
than 15% by wei ght of a pol yoxyal kyl enepol yam ne (a-2) having at |east two
al i.phatic am no groups in a nol ecul e iaAIM&aN am ne equivalent of 80 to
300. 2. The nethod of fabricating a nenbranous substance according to
claim1, wherein said aromatic polyanmne (a-1) is a primary aromatic

pol yami ne. 3. The fenhbdcdfofabrbracphgng aembrandngusubsbanaeceaccor ding

to claiml or 2wh%@§rébﬁpﬁﬁégsp@hyoéY§t5¥|§BGPQkY Qeréﬁngﬁrb§n§ primary
polyoxyalk | enepo nous

t hod abri
Do bet anae MAETEral LERED AnsUBRETBFeCPaTRECE P89S (2 hnay Bl APeArd OB T ate | <
concrete. 6hd REBOPOOSUR4sBbsAanmeaboansasdsabssanaeeobyyaapptybygt Ae et hod

of abri cabipnpppobr apousoRbaLAppoRcaeLd g, by anyans oh) haim 1 to

4. 6. A nethod o |ca i ng ranous whi ch
conpri ses §BFhamapepr ofhfbr ARhg aeh@ﬁ@réﬁBQsmagabs@énéé @ﬁb@ddﬁ@ Henbr anous

substance gggordsing tﬁréh?hahtSfPMmagahalng§t§9£¥eghrtaeg kwgzconponent

ultrafast —curapie [esin {9 L0 Ehe panner of Lo sonponent colliston-
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 said substrate is concrete.
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m xi ng spray coating followed by curing. 7. The nethod of fabricating a

mul tilayer nmenbranous substance according to claim 6, m@%rgtg ﬁ@ﬁ
sol vent-free two-conponent ultrafast curable resin (B) 0 nt-free

t wo- conponent  pol yuret hane curable resin, a solvent-free two conponent

pol yur et hane/ pol yurea curable resin or a solvent-free two- conponent

pol yurea curable resin containing a po?ﬁanine conponent and/ or a pol yol
conponent, together with a polyisocyanate conponent. 8. The nethod of
fabricating a multilayer menbranous substance according to Claim?7,
wherein the two-conponent collision-mxing spray coating in said step (3)
is carried out ?hiAﬁmeﬁbhaﬁbuﬁPEubEmanCQn@bﬂ&mhsdobysahd sekuedt ofr ee

t wo- conponen af as curabl e resi npgratyce not

| ower than% %6%?55} g et hod 'or > 3 rlca%lngagc ay eraﬁgngrangés

subst ance §é@ém§ihgt©o4any one of Clains 6 to 8, mhereln said solvent-free
t wo- conponent ultrafast curable resin (B) has a tack-free curing tine not
|l onger than 3 mnutes, 0 4 FEB 2005 25 10. A nultil ayer nenbranous

subst ance obt ai Aed®byethad ﬁétﬁ@ﬁréFaFaﬁgl%a@F%ElaaHﬁFtWﬁﬁyéﬁnﬁﬁﬁbranous
subst ance sabeeaflcag to any one of Clainms 6 to 9. METHOD OF FABRI CATI NG A
MEMBRANOUS SUBST. HOD- BRI CATLNG A MULTI LAYER NENBRANOUS
SUBSTANCE ABSTR%@% h gsgn |% entlgn pfﬁb%%gg ggnetﬁoﬁgoﬁ ¥aBri cat - i ng
a nenbranoagbgubscan@etanaha mwerhodnofisf abbbstancagaacondingl ape€lagmbr anous

subst ance §XE9|E?ﬁlyRHgSQDQBBO@ﬁﬁrfEEEaE%oiééﬁﬁéﬁaﬁﬁ and derabi lity even
when they are re ] o
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.



tively thin. The present invention provides a nethod of fabricat- ing a
menbr anous substance which conprises (1) a step of fixing_.a reinforcing
material onto a substrate surface and (2) a step of form Hd& ithBe 2688mbr anous
substance on said. substrate by applying a solvent-free two-conponent

pol yurea curable-resin (A) in such manner that said reinforcing materi al
is enbedded in the resin throughout f om sai d substrate surface side. The
present invention further provides a nmethod of fabricating a nultilayer
menbr anous substance which conprises (3) a step of form ng an organic nmem
branous substance onto the nenbranous substance nentioned above by
applying a solvent-free two-conponent ultrafast curable resin (B) in the

manner of two- cQRPOReRh1¢@hbiSkORenlkXhBgsSRIAY LSRR BELLOLLAYRY by.curing.
method of fabricating a multilayer membranous substance
according to any one of Claims 6 to 9.





