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. NENVBRANOUS SUBSTANCE AND METHOD . OF - FABRI CATI NG. A MULTI LAYER ME
SUBSTANCE TECHNI CAL FI ELD The present i nvention relates to a nmet hod of
fabricating a nmenbranous substance and a.methods of fabricating a

mul til ayer nmenbranous substance to be useg¢ it flooring materials In
bui | di ngs and so forth. BACKGROUND OF THE ART Room fl oors within buildings,-
in particular floors to -be used in.flooring warehouses, are generally
prepared by forming a nultilayer resin filmon concrete. For exanple, a
resin filmis first forned on concrete for-the purpose of protecting
concrete,. anong others, by applyln ased'resin or a

met hyl - nethacrylate based resin, fo?Pﬁe'ﬁﬂ@éﬁégp and then further form ng,
on-that film.a wurethane resin filmfor the"purpose of attaining a good

appear atnce angi o o sﬁm&x@m&fw R OV RAGRES tsmmcmmin%fnlaqnéﬁ ?Fl
aggregate-co ilayer filmis
oo ar ped Fod SN R BT heRk SeiSiions SERHARE Lo’ an of gant ¢
solvent in +the step-of application and this causes environnental

pollution. In addition, ‘the progre§§cﬁﬁIé§E ]Hﬁ slow, hence a long. term
of construction is _req U|red Fur t her nor e, nmul tilayer filmobtained is
very hard and IackTﬁﬁ Pﬁes?PExi¥N?9?%Pnsﬁ?%ﬁ%ﬁ? §°fﬁrpﬁgh°ﬁrﬁﬁlen1arises,
namely the fidupicatioly kemsnbiasous ldubdicaresepangi anmettodsnbEacti on of

concret e but SR oLl PR OUE Apbi O BIRALEATY Ol e GODE B e

protection V|emp0|n eavy artic noved on
the fl oor surflgesi nﬂh@aFPFhﬁlssh$f%&%ﬂ¢kﬁgﬁ(ﬁﬁﬂIS? E@rﬁaﬁaged and crack, and
t hat when an )

BACKGROUND OF THE ART
Room floors within buildings, in particular floors to

‘be used in flooring warehouses, are'generally prépared by
forming a multilayer resin film on concrete. For example,
a resip film is first formed on concreté for .the purpose of

' protecting concrete, among others, by applying an epoxy-
based resin or a methyl'methaér§late-baséd resin, for’
‘instance, and then further formihg( on that film, a
urethane fesin film for the purpose of attaining a good
appearance and/or non-slip and/or other properties by .

. %pplying an aggregate-containing'urethane qurable.fesin,
whereby a multilayer film is obtained. However, such a

'Amethod_has problems. Namely, it uses an organic solvent in
the step of application and this causes environmental
poliution. In addition, the progress of curing is slow,
hence a long term of constfuction is required. Furthermore,
the multilayer film obtained is very hard and lacking in
flexibility, so that-a further problem arises, namely the
film cannot keep pace with the expansion and contraction of
concrete but may créck.. Further durability 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



edged tool or a like sharp-edged article falls. thereon, the 2 filmmy
crack-and the resulting danage nmay extend-to the .substrate concrete.
Japanese" Kokai -Publication 2000-225376 discloses a nethod of forming a
cenposi te organi ¢ nenbranous substance which uses a reticulate or bar-1like
mat eri al - and-a solvent- free t wo- conponegt curable resin. According. to
this publication, the solvent-free two conponent curable resin’ of-the
ultrafast curing type is.applied to the reticulate. orbar-like material in
the manner of two-conponent collision-nXxing spray and thus causing curing
to unite. the resin-with the reticulate or bar-like material. - The

conposite org nenbran ances btal this  methqd ve
flexibility.: 25#1\55 Ctgﬁi’[e fegyl \’ngcaﬂtﬂ%% ey %% tﬁ‘ég% abl e -
resin generatsﬁbatrmn6|cbncﬂﬂmeannunt of heat ‘'on the-occasion of cuTing,

so that the reticmﬂ%? orﬁ%dﬁ&m%hkﬁubﬂ§%%£iéﬁ 23555§k§§ﬂygﬁg?ﬁoggét of t he.

substrate, may be ranous substance obtal ned maybe
unsat i sf act orgetied o FARiNg a-GoIPEshEeaPFaRR LG APIRIAMOUS SUDFLARRR 1 esin
nust be used wmd:nrm@rmmuﬁcul/ét@%dl BEk¥1liké mStariLlbjaeet a0follkenpresent

I nventi on ovide a nethod of f g n tance'- and
a. met hod of fg ?Cgﬁ co%??ﬁj({ 3?9 %B%aﬁougkg%%% gg gé_gggéllent in
snoot hness, |mﬁkkzcﬁtiﬁnﬁeﬂhﬁr&giyenaufabﬁltvy-@mmppnﬂn§1QﬂmgbléréeﬁéhativeIy
thin. SUNNARYoﬂ%HéEnMEEBtOEuI&a pE?ﬁé”lS'é&!ﬁﬁé&rtd)rth@ dR¢idulBtBod of

oinforcing  TEOBTS 2L AP LR e 1 Pabbe FRPREE S {ICoHPEEBRLf f or ning
t he nenbranousoblisiqnnmixmngmﬂpiayubadrahesb9aw§xnguqq;xmg $ol vohitef the
t wo- CO”ponentré’é)iﬁ/Wﬁ,q; ARt ic8Ihe (Y bir-1ike material. The
composite organic membranous substances obtained by this
method have flexibility.
Howevér, such solvent-free two—-component ultrafast
. .curable ‘resin genérates a considerable-amount of heat on
the'gccasioﬂ of”curing, so that the reticulate or bér—like"
. material, which serves és_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.
‘Accordingly,- it is an object of the present invention
to provide a method of fabricéting a membranous substance -
and 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 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 surﬁace side. The -



such. manner that said reinforcing material is enbedded in the resin
throughout fromsaid substrate surface side. The 8 . solvent-free.

t'wo- component polyurea*curable resin .(A) preferably conprises a pol yani ne
conponent and-a' pol yi socyanat e’ conponent sai d pol yam ne conponent
conprising not less than 50% by-weight-of§ an aromatic polyan ne
(a-i),having a polyal kyl ene chain. or a pol yoxyal kyl.ene cthain with an:
amne - equival ent of 400 to 800 and not nore than 15% by wei ght of a

pol yoxyal kyl enepol yanmi ne (a-2) having at |east two aliphatic ami no groups
in a nol ecul e mﬁth an am ne. equivalent of80 to -300. The. aromatic

pol yam ne (a-1 f ong pol n and the
pol yoxyal kyl eTEpC r#ﬁ@ ? ?o?xgonslgﬁ é% g c'}ﬁ)aﬁblr%afés"n ?A) )
polyoxyalkylennﬁﬁexahiy cﬁhprapQS|capotwﬁminerﬁpmnqq3n¢2ﬁm@sacarrled out, for

exanpl e, |r1tﬂgﬁj@ggg@hdgkesegﬁﬁgngggt|ng The substrate is, for exanple;
concrete. The present |nvent|pn al s FrOVIdeS a nenbranOUfessubstance

obt ai nabl e** by t he SASEVBORE ﬁ?%%ﬁmﬁp et somPrdsingaprfgless thap Mresent

i nvention furﬂj}&fe:mmbcteanaamﬂcqﬁoljaﬁm@wa-ﬂg axamiht;l hayer menbr anous
subst ance S t a

onto the n”errﬁfga!l ous su %t gfﬁgénn%%ﬁ%ﬁdﬁ:%é\:ﬂeﬂ%en% ?lngggﬁso ven{r@ree

t wo- conponenteHivadeatt ofuddh| ko §@diand ot H““-t%%ﬁn 23cbyt veighent
col lision-=mg Q@lmaykymaheﬁawahiwechm Hading: atuckasel ¥eot -free
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ponurethaneﬁﬁEﬂW@d@n§ ofir88leer329n or a solvent-free two- :

The. aromatic polyamine (a—1) is, for example, a
primary aromatic polyamine, and the |
polﬁoxyalkylenepolyamine {a=~2) is, for example, a primary'

polyoxyalkylenediamine. - '

The application in the step (2) is carrled out, for
example, in the manner of spread coating. The substrate is,
for egémple, poﬁcrete. . : .

The present.inVention also provides a membrandus
-substance ohtainable"by the above-mentioned method of
fabricating. '

The present invention further-provides'a method of
fabriéating a multilayer membranous substance .

_ which comprlses (3} a step of formang a membranous
substance onto the membrancus substance mentioned 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~c6mponent ultrafast curable
resin (B) is, for example, a solvent-free two-component
polyurethane"curable-resin,-é solvent-free two—componsnt
polyurethane/polyurea curable'resin or a solvenf—frée two-
component polyurea curable resin containing a polyamine
component and/or a polyol component, together with a
polyisocyanate component. The two-component collision-
mixing spray coating in the step (3) is carried out while



conpenent pol yurea curabl e-resin containing a polyam ne ‘conponent and/or a
pol.yol conponent, together with a_ polyisocyanate conponent. The -
t'wo- conponent col lision- mxing spray coating in the step (3) is carried
oyt while 4 each of the two conponent$ of the solvent-free two - conponent
ultrafast curable resin (B)-is warned to tenperature not | ower than 40C. .
The sol'vent-free two-conponent .ultrafast Curable- resin (B) has a.

tack-free curing tine not |onger than 3 mnutes. The present -
i nvention.-further provides a nultllayer menbr anous- subst ance obt ai nabl e -
by the above-nentioned inet-had.: of fabrlcatlng DESCRIPTICN OF THE

- PREFERRED EMBODI VE n.the flrst step in the t hq of fabricating a .
menbr anous sdﬁ?ﬂhﬁgg%gﬁt&ﬂﬁ SERPEReRES pPESERE ?éﬁkﬁﬁ % WPEi nf or ci ng
materi al -i s feompbrientt A trafiskéc evpbblesnbsin al(l). - 1sTIwermledvtosabst rate is -
not parti cul ?%éﬁfﬁi‘{fe%‘ég I% erl Eﬁkﬂ%? éhose used in structural parts of

.bU|Id|ngs an ete or is preferred, however. The
'above substrate s@mﬁaéélﬁﬁyth§V§eatEPT¢ﬁﬁPqnﬂnﬁ ultxagpstecupabler-fiimis

not particul ardsid e@r Haleed. l&ﬁbk‘-ﬁ@éédéﬁrlﬁ#%ﬁné)bioﬁﬁ nakgerby¥happdyi ng any
of those_prlﬁﬁis known. - in the art The above-nentioned reinforcing

material is ﬁﬁﬂtlcularly restricted but. includes, for exanple,
reticul ate naterlaﬂbeapuebantlLk!emhiqn|£nn;heﬁﬂmmpWid&BIg nulbikayer

reinforcing Rddachs BUbEeafiBdCoBta fniFl @by HHS abdvelh@Ati Ghedi NUM or
stai nl ess steel %g %r ani c fibrous naterlal such as glass fibers and
car bon. fi ber 2€tHP ”Fﬁg TiFAELBES nateri.al such as aram de fibers, various

synthetic resins such as polyvinyl chloride,..polyethylene or polyester,

various natural materighSSHFIGE 0fC 99E2 PREFERRED EMBODIMENTS

T ' In the first step in thé method of fabricating a
membranous substance according to the pfesent invention, a
;eiﬁforcing material is fixed to the surface of a substrate.
‘The above sﬁbstrate 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'o; stainless-steel, an inorganic fibrous
material such as glass fibers and carbon fibers, an organic
fibrous material such as aramide fibers, various synthetic
resins such as polyvinyl 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



fibers, or the like. The nethod of fixing the above reinforcing nmateri al

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 5 " subsequent steps. Thus,- for exanpl e, the substrate may be
provi ded with supporting nenbers in order to fix.the. rernforcrng mat eri al
thereon. In view of the thickness of coa?rng of the solvent-free

t wo- conmponent pol yurea..curable resin (A in the next step,, the above
substrate and. the above reinforcing material are preferably cohered with
each other. if they are not cohered, it will becone necessary to apply

t he solvent-free two-conponent onurea curable resin thrcklg in the

next' step f or SERRRARATTy StESPS - r TSy H9Fy aFPBea) thRef ﬁ rate 03
unecononi cal .pfewidet witthe shppgbtlﬁgommﬂsersmstcrmier s:uar ffdzethe the -

surface of thlr_,ea{)efc‘q_]c %m)%%gg?%% %eﬁﬁég %@9:5 ? él@;tcrfate

side is prefer he above I'ST1Th eéxcess
of 20 mm it ¢@at;zlrzg) ofethes spyventappes. tm—mmqnﬁ P@éwmacGﬁp@hbﬁt

pol y]yr ea cur@é&fn r 't'ln( Ahet atzﬁlslytéﬁ, tfige. %véts%sft‘i%t%”ﬁﬁédtﬂg t he .
rernrorcing err a rei n, S. unecono ca eco (0]
the et hod " of b nG DAL Shohes, Tl Gotergd: BLbRcSack

i nvention, trna:hesnl véﬁttlﬁegeata\mammm pdtywidd becormé enewsar(m) i's
applied in syeh earﬁﬂ eneN2b1 408 L 100 Okl KbrBidintApo1 9k @b NEdrhin L e above

step (1) is enb in the_resin hout” from strate surface
side to ther SfFrR §h&8?ﬁ585?-’f‘e }%‘f:rb%?’h’%(?é:%’n fﬂreey&sét#a thehe et hod
for the abovareamﬁorrmmgoméeébtdﬂltlgersmwtthjrmmsr umlea:bhpmrlealrr cted but

preferably is a spgfg at i %ﬁﬂf $RLEAILRPr IS Hd ovel
or spatula,. for ?ﬁsg%%ge 1?% coat | d?'gl mt% ness_r S not %raccu arly
surface of the relnforcing materlal whlch

is opposite to
the substrate side is preferably not more than 20 mm. If
the above height is in excess of 20 mm, it is.also
necessary to apply.the solvent-free two-component polyurea
‘curable resin (B) thickly in the next step for embeddlng
the reinforcing materiél-therein; this is uneconomical.

In the second step of the method of'faBricating a
membranous substance according to the invention, the
soclvent-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 appllcation/embeddlng is not
partlcularly restricted but preferably is a spread coating
comprising manual spreading u51ng_a-trowe1 or spatula,. for
instance. The coating film thickness is not particularly
ﬁestricted but is required to be such that the above
réinforcing 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
to 20 mm. If the above coating film thickness is less than



restricted but is required to be such that the above reinforcing material
I s enbedded. If -the above reinforcing material is not- fully enbedded, the
resul ting nmenmbranous substance will be unsatisfactory in snoothness. -The
coating filmthickness mentioned :above can be sel ected - according to the

i ntended use. GCenerally, however, it is 2,.to 20 nm |f the above coating
filmthickness 'is less than:6 2 mm it &i_ll be difficult to sufficiently
enbed the above reinforcing material. If it exceeds 20 nm the above

sol vent -free two-conponent “pol yurea curable resin (A) wll uneconomncally
be required in increased amounts. Thereafter, the above, solvent-free

t wo- conponent _ ' pol yurea curabl.e resin (A) cures,to a tack-free state in a -
certain periof ¥ gkbevihle %QW&FH&%&Q@H@?%@&Q%M% Fﬁ?&vﬁi me
until a tack-tfteteferaimy alatidrdalsol Yenit faameddso200muyneéhe pbbyer ea curabl e

resin (A to =10 t ' [ 0 S ance
I n | acf:oz dancggﬁvﬁgﬁégﬁ né\}gorﬁrg{%o 8?‘? Bﬁoﬁgggﬁfé‘% L%%/l[’%e@s%{srqi%cﬁei& yﬁ? 1
preferably i sueconomieaxliy be yegpdredoint hecreasstpomaundis.sufficient tine

for application andreaft@dyCtheNabové i S81 RintcFIae teio-eBmpbhehie above
curing ti rre-.u?ﬁn%slgléra tack-f.ree st.atz ss shortéar tt}_gﬁn Q_%mnu e .t he
organi ¢ nenbri Qditabde F5cirndl WWiFepeto th&aTiE& 0 ATats dRodt hness
and, if*. it isetrtmiterpatiad To lgdwesthehdesined glemuragtousc siubstamgepossi bl y
be prolonged. The qgy ikG-ihigMeiMAtdhti P I ACkci9ReS s¥hReSo e gherred to
herein neans the curlqr;tg tinme reﬂw red until no fingerprint re_ggl ns ugon
pressing a fiFRyEYeRtiF 95 dWosSPRPIPRRT oL HilES] (e He&dnd rEﬁoB
substance i s waderind. tie nethodsolisfabtbcatingice mefba-anious) shbskaese Lher eof
i s not  partiLuldihdLWiIhC ke PHbehfioh s A EtiCu13rdy ™ The above
sol vent-free two-conponent polyurea_curing type‘resin_(A) Conprises a
pol yani ne co cteq byt preferably is 30 mlnutgs to ; hours. from the
: ‘viewpoint of sufficient time for application and of
‘reduction in time of construction. If the above curing
time. until a tack-free state is shorter than 30 minutes,
the organic_membféndus substance obtained will be
unsatisfactory in smoothness and, if it is longer than 3
hours, the time of construction 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-obtained 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 curing
type resin (A) comprises a polyamine component and a
polyisocyanate component. 'The above polyanine component
preferably comprises an aromatic polyamine (a-1) having a
polyalkylene chdin or a polyox?alkylene 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 retarding the
curing rate while the above polyoxyalkylenepolyamine (a-2)
is a component accelerating the curing rate.



pol yi socyanate conponent. The above pol yam ne conponent preferably
conprises an aronmatic polyam ne (a-1) having a polyal kylene chain or a
pol'yoxyal kyl ene chain with an ami ne. equi.val ent of 400 to 800 and a

pol yoxyal kyl enepol yam ne (a- 2) having at ‘| east two aliphatic am no groups
in a nolecule wth an am ne equival ent off 80 to 300, for instance. The
above aromatic polyanine (a-1) is a conponent retarding the curing rate _
whi | e. t he above ‘pol yoxyal kyl enepol yami ne (a-2) is a conponent accel erating
the curing rate. 7 |f.the above aromatic pol yanme(a-i) has-an ami ne

equi val ent | ess -than 400, the curing rate,of the resin. conposition wll be

too rapid,.so thatolafﬁ#{] 'ﬁo%t a&:b tif:ofz?fg&hiﬁ@t nggl)vmdds et aP‘gngecured

If -it exceeds- e curing essively ow, . maki ng
it. inpossi beeulmimtlms tux@nceppmgthpnﬁurmgaﬁ@% %%Lﬁhﬁmr@ﬁin of. 500 to

700 is pref eré@dpoﬁ&&bm&a_lamt)bcrapwamsaetﬁatJa s@fﬂm:tedtalthtn%m arly

bi (- am nobef9batRB T LA AfianBot PeCapdiFay” dT Hib Essads) 800,

pol yet hyl'ene ghchllrmgs(rateamuidbbazoatee)axcpasyvelyasﬂ.aQW»yInmiangl jtol bis( 4
am nobenzoa&.ﬁ% m:yé asor %t'})blleﬂﬁeglcﬁfﬂhgbtﬁﬁ@ Ay aﬁﬁﬁeze&a alent

bolypropylene - am ngbenzqat e) pol ypropylene gl'yco

col, hi
bi s( 2- an1nobé920%9%)t° iﬁﬂ 9@b§§@?ﬁ§F€ae oxypropylene) gl ycol
bi s(4- ami nobenzoat édhe apolve. besyetby| pokyanimpy| Gndl jetitempgl ycol bis(4 =

am nobenzoat ﬁé?ene : ycykés%?gcghgcﬂhtbiﬁéfu&é’% DORSNZ4

pol yt et r anet | am nobenzoa pr épyl ene et her

gl ycerol -trisRol¥gfhoiane gdverl bisl§prnine ﬁ%z%ﬁéﬁ%'[ﬁﬂﬂﬁﬁﬁﬁy LBRPt ol
tetrakis(4 ar@lg&hﬂ'nlﬁ&(@)—,amlmbyéﬁxy&tbyl epeby sty barien aflgrpdnbde) 3-
D o RS A B b O B Y1 B Lol
am1nobenzoate¥, poly etramethylene glycol bis(2-
aminobenzoate), polypropylene glycol bis (4-aminobenzoate),
. polypropylene glycol bis(2-aminobenzoate),

C- poly(oxyethylene—oxypropylene) glycol bis(4-aminobenzoate),
poly(oxyethylene—propylene ether)glycol blS(4—
amlnobenzoate), polyoxybutylene glycol bis(4-aminobenzoate),
polytetramethylene glycol bis(3,5-diaminobenzoate),
polypropylene ether glycerol tris (4-aminobenzoate),

: polypropylene ether pentaerythritol tetrakis(4-
aminobenzoate),.ﬁolyoxyethylenebis(4—aminobenzamide),
polyoxypropylenebis (4—-aminobenzamide), polyoxybutylene
glycol bis(4-aminobenzoate);_polYoxypropylénebis(3,5~

. diaminobenzamide) and the like. Two or more of these may
be used in combination. The above aromatic polyamine (a-1)
preferably has at least two primarf 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 (a-1) to be
contained in the polyamine component of the abdéve solvent-
free two-component polyurea curable resin (A) from the
reactivity viewpoint are polytetramethylene glycol bis (4~
aminobenzoate), polypropylene glycol bis{(4-aminobenzoate),




di.am nobenzam de) and the like. Two or nore of -these may be used in

combi nati on. The above aramatic pol yam ne (a- i) preferably has at |east -
two primary am no groups bound to an aromatic-ring in a nolecule fromthe.
viewpoi nt of reactivity and of physical ‘characteristics of nenbranous

. subst ances obtained. Preferred as the ar%natic pol yam ne (a-1) to be
cont ai ned in the pol yam ne conponent of the above sol vent - free .

two- conponent pol yurea curable-resin (A) fromthe reactivity viewoint are
pol ytetranet hyl ene glycol bis(.4- am nobenzoate), polypropylene glycol

bi s(4- am nobenzoate), 8 poly(oxyethylene propylene ether) glycol bis(4-

am nobenzoat eé n?l %o@%uté& %8 g i ofg;nobe_nzoat e) -
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-for_exa derived from oxyal e pol yol s by
Irgguj ?ﬁ; thce) excesrgllvely to cause a het ro neous reactlon within

the membranous substance, so that the physical
characteristics of the membranous substance obtained will
- be markedly detériorated. If it exceeds 300, marked .
increase in.viscoSity and gelling will result due to the
increase in molecular weight and it will become difficult
to secure a Sufficient time for application. An amine
-equlvalent of 100 to 200 is preferred.

‘The above polyoxyalkylenepolyamine (a—2) is not
particularly restricted but includes, - for example, those
derived from polyoxyalkylene polyols by reacting the
termminal hydroxyl groups thereof with ammonia under high-
temperature and high-pressure conditions using a
“hydrogenation-dehydrogenation catalyst. Such

polyoxyalkylenepolyamines (a-2) may contain, as impurities,
polyoxyalkylene polyols remaining unreacted with ammonia.
The above polyoxyalkylenepolyamine (a-2) is
preferably one having a primary amino group(s) in a
molecule ;n view of the reaction rate with the isocyanato
group. From the viewpoint ef the hardness of the
membranous substance obtained, polyoxyalkylenepolyamines
having at least two primary amino groups mentioned above in
a molecule are more preferfed. As products commercially
available as such, there may be mentioned, for example,



ter m nal hydroxyl groups thereof wth anmoni a under hi gh- tenperature and '
hlgh pressure conditions using a hydrogenation-dehydrogenation catalyst:.
Such pol yoxyal kyl enepol yani nes {(a- 2) may contain, as |npur|t|es

pol yoxyal kyl ene pol yol s-renui ning unreacted with ammonia. The above "
'polyoxyalkylenepolyan1ne (a-2) is prefergbly one having a primry am no
group(s) in a nmolecule in viewof the reaction rate with the isocyanato"
group. Fromthe viewpoint of the hardness of the menbranous substance
obt ai ned, pol yoxyal kyl enepol yam nes having at |east two primary am no.
groups mentioned above in . a nolecule are nore preferred. As'products
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of the above polyoxyalkylenepolyamlne (a—2) is in excess of
15% by weight, the curind rate becomeé high, rendering it
impossible to secufe a sufficient time for application. -

The above polyamine component may contain other.
polyamines than the above-mentioned aromatic polyamine (a-
1) and the above-mentioned polyoxyalkylenepolyamlne (a—2) .

_ Such other polyamines are not particularly restricted but
" include, for example, diethyltoluenediamine, toluenediamine,
xylylenediamine and like aromatic polyamines aﬁd_aliphatic .
-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

. polyisocyanate compounds, aliphatic polyisocyanate
compounds, alicyclic polyisocyanate compounds and so ‘on.
The above aromatic polyisocyanate compounds are not
particularly restricted but'include( foe.example, liquid
diphenylmethanediisocyanate or diphenylmethanediisocyanate
partial prepolymers obtainable by carbodiimide
modification; 2,4-tolylene diisocyanate (2,4-TDI),
diphenylmethane-4,4f-diisocyanate (MDI), diphenylmethane-




xyl yl enedi am ne and |ike aromatic pol yam nes and. aliphatic polyam nes..
On-the other-hand, the polyisocyanate conponent to:be -contained in the - -
above solvent - free t wo- conponent polyureda " curable resi-n. (A) is *not
particularly . restricted but nmay be any of those polyi socyanate conpaunds
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conpounds are not particularly restricted but include, foe exanple, lLiquid-
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sol vent-free {mo-cQ ent urea abI 244" % far : ’
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pol yi sotyanat Iﬁﬁﬁﬁﬁ%ﬁ& € solvent—iree ponent polyure
- curable resin (A} for use in the method of fabricating a
membranous substance of the present invention from the
viewpoint of curability and of adhesiveness are .
dipheylmethane-4, 4*-diisocyanate, diphenylmethane-2,4’-
diisocyanate, "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—S (product of Nippon Polyurethane Industry) and
_Coronate MX (product of Nippon . Polyurethane Industry) .
) Where necessary, the solvent-free two-component
polyurea curable resin (A) may further contain, in addition
to the abowve components, an additive(s)-soch 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 to.respective
components. ’

The mixing ratio between the above polyamine



As.commerci al products avail abl e as' such i socyanate conponent, there may

be nentioned, forexanple, MIllionate MTT (product of N ppon Pol yurethane
I'ndustry), MIllionate MIL-S (product of. Ni ppon Polyurethane 1ndustry) and.
- "Coronate MX (product of N ppon. Polyurethane I'ndustry). Were necessary,
the sol'vent-free two-conponent polyureajgurable resin (A) may further
contain, in addition to the above conponents, an additive(s) -such as
surfactants, foanming agents, foam stabilizers, flame retardants,- . . -
pl asticizers, dyes, fillers, fungicides, bactericides, various reinforcing-
agents,.internal nold rel ease agents, . antioxidants, weather stabilizers

and the |ike. addist iyes b, -m e e : :
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" possible to adjust the curing time until a tack-free state.
For example, a curing time of 30 minutes to 3 hours can be

attained.- ' S o

. From the pot life viewpoint, the above solvent-free
tw04component'polyurea curable reéin (a) is preferably -
prepared by mixing the above polyamine component and the
above polyisocyanate component-together.just prier to
application using a two-component mixing apparatus, a
.Disper agitator or the like, or by.manual blending.

The method of fabricating a multilayer membranous
substance according to the invention further comprises, 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 mémbranous -
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 application in the manner of two-
component coliision-mixing spréy coating as mentioned above
comprises spraying two components of the solwvent-free two-
-éomponent ultrafast curable (B) so as to cause collision
and mixing of two components with each other. In this step,
the curing reaction proceeds to a certain extent while



t wo- eonponent pol yurea curable resin (A) i's preferablty " “prepared. by
m Xi ng the above pol yam ne conponent and the- above pol yi socyanate

conponent -together just prior to- application using a two-conponent m xing
apparatus, a Disper agitator or the like, orby..manual blendi.ng. -The.

met hod of fabricating a-nmultilayer menbranous: substance according to the
invention further conprises, as. the third step, (3) a step of forming an

or gani ¢ nenbranous substance onto the nmenbranous substance obtai nabl e by
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and  GX-7- 40@%semrmlmnggsm@mm dta@mn@r meghgnicalapelf~
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 equippéd with an air cleaning
function,  there may be mentioned the Propeller gun (product
of Giass—Craft} U.S.A.) and the like. From the
‘applicability viewpoint, the above two components are
preferably warmed to a temperature at which Ehgir 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 particulafly restricted but can
appropriately be selected accordiﬁg-to the intended usse,
generally within the raﬁge 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- _

mentioned application in the manner of two-component
colllslon—m1x1ng spray coatlng. :

The curing time until a tack-free state of such
solvent-free two-component ultrafast curable (B) can be
adjusted according to the above polyol component species
and the amount thereof as well as the species of
plaSticizers and the like other component(s) and the -



the |like and, as such guns equipped with an air cleaning function',-there
may be nentloned the Propeller gun (product of dass-Craft, U S A) and
the like. Fromthe ~.applicability viewpoint, the above two conponents are
peeferably warmed to a tenperature at which their viscositfy can be
satisfactorily maintained-at a |evel enaQ%ing' sprayi ng/ at om zi ng-of the
same, for exanple to a- tenperature not wer than.40C. The coating film .
thickness'is not particularly restricted but can appropriately be sel ected
‘according-to the intended use, generally within the range of 2 to 20 mm -
Since it cures very rapidly,  the above solvent-free two-conponent

ultrafast curable resin (B) is preferably pre ared by m-Xxing up on the
occasi on. of ¥WRINHRle-thenaod.| oFRe) HRg iiSat fo% PX2RR envﬂ?%éeﬁbly
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seconds. Th¥SiShAHYc ke HB%t hus- obt ai ned nul tilayer menbranous
substance is not p&hei solwehy-frss rivei-ebnponentr ulétrafagticuddble 40 nm The
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t wo- Conponentlﬁghﬁﬁr%@p%ur@QtQc&ﬂﬁ@héﬁt"ﬁﬂﬂydﬂéﬁﬁane/polyurea curable
type or two-component polyurea curable type containing a
polyamine component and/or a polyol component, together
with a‘polyisocyanate component.

. The poiyamine component mentioned above preferably
comprlses, for. example, a polyoxyalkylenepolyamine’ (a-3)
and an active aromatic dlamlne (a—4) hav1ng no 'electron-
attracting group on the aromatic nucleus and having an
alkyl substituent contaihing'not-more than 5 carbon atoms

at a position adjacent to the amino group, exclusive of '
toluenedlamlne. ' '

As the above polyoxyalkylenepolyamlne (a-3), those
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 equlvalent
about 1 000); and such polyoxypropylenetriamines as Tecslim
TR—§050 (product of Huntsman Specialty Chemicals, amine
equivalent about 1,930), etc. :

Also usable are modified polyoxyalkylenepolyamines
derived 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



pol yam ne conponent and/or a polyol conponent, together wth a

polyi socyanat e conponent. The pol.yanm ne conponent mentioned above :
preferably vconprises, for. exanple, a polyoxyal kyl enepol yam ne' (a-3) and
an active aroematic.diamne .(a-4). having no ' electron- attracting group
on -the aromatic nucl eus and having an -alkkyl substituent containing not
more than 5 carbon atons at a position j acent to the am no group,

excl usive of .toluenedianm ne. As the above pol yoxyal kyl enepol yani ne (a-3),
those having at least two aliphatic amino groups in a nolecule and having
an ani ne equi val ent.of 800 to-3000 are preferred. As commercial products
avai | abl e as such _ polyoxyal kyl enepol yam ne (algi, there may be nentioned,
for exanpl e, 3L RARERILHHYLER caR SRR FREL r¥grRat@ o8 6oRPPERS duct
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attracti'ng group_represent _above Y i-s naot,. .particularly
restricted b kiARisHésids SFt_§¥aﬁ?ﬁ’é§{u%%t¥’rd thesilddkes Koe ARPYESI dues,
cyano T esi duasentsithirid unsadueated isydisdcdnbioad campdandedisdneg, sul fonic acid

e o At SSELGe Tl i, e Kiptls EerEANS oned
. 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, iscbutyl
‘methacrylate, tert-butyl methacrylate, 2-ethylhexyl
-methacryléte, methyl methacrylate, lauryl methacrylate,
stearyl methacrylate and propyl methacrylate;
acryionitrile; 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
héving 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-diaminobenzene, 1,3-diethyl-2,4-
diaminobenzene, 1,3-dimethyl-2,6~-diaminobenzene, 1,4-
diéthyl—z,S—diaminobengene, 1,4-diisopropyl-2, 5~
diaminobenzene, 1,4-dibutyl-2,S5-diaminobenzene, 1,3,5-
triethyl-2, 4~diaminobenzene, 1,3,5-triethyl-2,6- '
diaminobenzene, 1,3,5-tripropyl—2,6—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



pgrticularly restricted-but includes, for exanple, acrylate esters such as
n-butyl acrylate, isobutyl acrylate, tert- butyl -acrylate, 2-ethylhexyl .

acrylate,--methyl .acrylate, lauryl acrylate, stearyl acrylate and propyl -
acrylate; methacrylate esters such as n-butyl methacrylate, isobutyl
met hacryl--ate, tert-butyt methacrylate, *2-ethyl hexyl -nmethacrylate, nethyl

et hacryl ate, lauryl methacrylate, stearyl.nethacrylate and propyl

met hacrylate; acrylonitrile; acrylam de; N N -dinethylacrylan de; ethyl

vi nyl. sul fone; nethyl'vinylsul fonate; ethyl vinylsulfonate, etc. As the
active aromatic diamne (a-4) having no - el ectron-attracting group on the
aromati c nucleus and having an al kyl *substitueet containing not nore than
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t ol uenedi ami i ne, - bfheovedght nptito |hetsteegofheopbove
’ ' polyoxyalkylenepolyamine (a-3) and the active aromatic
_diamine {a—~4) having ho electron-attracting group on the
iaromatic nucleus and having an alkyl substituent containing
not more than 5 carbon atoms in a positidh adjacent to the
amiﬁo.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 weidht ratio exceeds 20/3, the
membranous substance obtained will become extremely soft
and show semitackiness. If it is less than 1/1, the
membranous substance obtained will be excessively hard and
may possibly become brittle. A range of 5/1 to 5/2 is more
preferred.t ' ' E
The aboye—mehtioned polyol component is not _
particularly restricted but preferably comprises a low-
rolecular-weight one having a number average molecular
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



the-primary .am no groups thereof to a secondary am no group(s) by the

M .chael  addition reaction wi:th tHe above- nentioned unsaturated hydrocarbon

conpound. The weight rati o between the above pol yoxyal kyl enepokyani ne

(a-3).and the active aromatic diamne (a-4) having no el ectron-attracting
group on the aromatic nucleus and havinggan al kyl substituent containing

not nofe than 5 carbon atons -in a position adjacent to the

excl usive of toluenedianm ne in"the polyam ne conponent to be contained in

am no group,

the -above solvent-free two- %onponent ultrafast curable resin (B) i's
preferably 20/3 to 1/1. If t-he above weight ratio exceeds 20/3, the

senit acki nesd EHARY BLUE0) 1 proR iR VL P BBV en 8RN i e
wi |l be exceduihedihylienedgdndol negipeenyisne gdyeed bitrinethyrerergierasl,5/ 1

to 5/2 is norg 3-phifheehsdl, 1Ne-BROMfsdRY, ANedpRaltabdEs
particularly.restricte

pol yol s SUChgﬁgder?ggg ?XLS” x%é%ﬁﬁ!ﬁ%¥é5Mhﬁ£%§FgﬁyCO|’ di et hyl ene’ gl ycol

co r et é glycol ,

triethyl ene yCO! opyl en

byl preferably conprises a lLows . no gg’ﬁzluhré.’évxging}]t
one having-619ﬁ¥ﬂﬁév_évgpégﬁc ?@ikﬂﬁugc21&§%ﬁﬁieﬁPnﬁgéglfH% 3%¥O and a
hi gh- nol ecul. dr,-2si-hleixaaeériddyi hol A -ririwerthplelagbanel andl By1 vt ght  of
1,000.to0 abouyt.. - . the u n ' may be
satisfactoryq%ﬁjﬁgpgﬁgégggégééhggﬁ%a Qrg%%ﬁ??éé??#§e828§€%ﬁ§&¥¥k .
| ow- ol ecul-arlgohght spehyss Regtarrwhyidialebyepdddlion Belvmeitsatdion
.polyol , for igfStandeasthéneadpoeidd|siithels pehylenenekides, piayyinl e,

1, 3- buut anedi ol , 1:4- bhe aakeNe|Rolyestganpadyal ol there map e negitieped
1, 10- decanedi@lriohs?peYgLebex peTidlls fHo®Riblle b¥. Zefcti@nairiol,

1. 1,1t met gl obet bang, A0d; 4, Loy i ehlT2Mh OLRERRAG: v R LI

froma polyh? al

uct
as

" hyed

. polycaprolactone polvol and the like. As such polyeéter
polyols, there may be mentioned reaction products of those

. polyether polyols mentioned hereinabowve or a mixture
thereof with-a polycarboxylic acid, in particular a
dicarbokylic acid, or én ester—forﬁing derivative thereof,

© for example succinic acid, glutaric acid or adipic acid, or
the qiméthyl ester thereof, sebacic acid, phthalic

anhydride, 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 polyisocyanate component to be

contained 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 above solvent-free two—componenﬁ

ultrafast curable resin (B) may further contain,

in

addition to the components mentioned above, an additive(s)
each selected from among surfactants, foaming agents, foam
stabilizers, flame retardants, plasticizers, dyes, fillers,



al cohol . such as pentaerythritol by addition polynerization of at |east

one epoxi de such- as-et hyl ene oxide, propylene - oxide, * butyl ene oxi de or
uran. As the, above polyester polyol, there may be ment i.oned- .
al i phatic dibasic aci-d

t'et r ahydr of

various polyester polyols producible by-reacting an
| phatic glycol, as mell as pggycaprolactone pol yol - and the .
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Wit h-a .pol ycarboxylic acid, in particular a di carboxylic acid, or.an

ester-form
aci-d or adi
anhydri de,

ng derivative thereof - for” exanpl e succinic acid; glutaric

pic acid, .or _the dlneth | ester theredf, sebacic aC|d phthalic

té?F%EWH¥QQ§phPﬁ&FPElﬁﬁﬁ9ﬂf|YEF%Q“§M§ﬁ%ﬂ§?FC1P€rESﬁPﬁﬁdate -

Mention may amedalnadddorelbase ag@ﬁﬁsdeﬂtidxddanhseCWeaghercycI|c ester,
narel y 8 | actng UEL 2 8u00RRg] ELONC sk ggga?egﬂgggm%g%é Qe

pol'yneri zat
conponent t
ul traf ast
speci fical

necessary, -

(B) may fur”ﬁﬁoﬁ@%ttihB ‘ﬂ Qﬁéﬁ@%&&é&%ecﬁm%?@tﬁeﬁﬁéﬁ'&f‘ed above,

oamrg agents; foam
r fung|C|deé,

addi tive(s) .

stabilizers, AL aFéPgrBaﬂF%tl °u§y§§bs pReerel
bacteri ci des.preaslenctusinwenbioncaf@ laggmt:sn corrbeioal repistamtease agents,

ant i oxi-dant’
added to .t

I on e’ of I SOCyahat e

o the ahmmﬁamsaﬂlpnedheotmnminexﬂqmnqpemteén Dﬂ%ﬂ@knt

. Cldciohen®Si Br( B the NSS1PESS d;ﬁ‘éﬂa?de' Yohpdhehet ed but there
y be ne oned those §glgglone erelnigox referrln to the
sol-vent-free two-c U3, rBPstance, ARd, Bl filaxs s m%

may -

1Subs¢hmme sbtaénedfreapémtivadmphweﬁhe methadlasf curable resin

each sel ecte [o anDn rfactants

an

S smoWtRhBSE f\ﬂg&&&fréeﬁ%%a%% lahle- tﬁagefoegdlgfa[/es mey be-

hé &bove-nent yani ne conponent ~an
particularly sulte for use as flooring materlals 1n

- buildings. such as concrete or mortar -and the. like.

The method of fabricating a membranous substance

"_accdrding to the present invention, which comprises the

" step of’ dlspOSlng a relnforc1ng material and the step of

forming a membranous substance u51ng a specific solvent-

" free two-component curable resin, gives. membranous

substances excellent in smoothness and impact resistance.
even when they are relatively thin. A sufficient time for
application can be secured and, in addition, no solvent

. evaporates, so that the term of -construction can be

shortened and the possibility of environmental pollutidn
cah be reduced. '

Furthermore, the multilayer membranous substance
obtained by forming a further membranoﬁs substance on the
membranous substance obtained usiﬁg a specific solvent—-free
two-componeﬁt curable resin different from the one used
" first can have further ihprqved impact resistance and
durability. ' ' '

Such membranous- substances or multilayer membranous
substarices can have excellent smoothness, impact resistance
and durability even when they are thin and, therefore, the
amounts of raw materials required can be reduced very



conmpenent, or to the polyisocyanate.conponent. The nmenbranous substance and
nul tilayer nmenbranous substance obtained respectively by the nethod of
fabricating..a' nenbranous substance and'the method of fabricating a

mul tilayer nenbranous. substance of the present i nvention are_hi-gh-in

corrosion resistance, - snoot hness ‘and. i npact resistance and, therefore,-are
particularly suited for use as flooring terlals I n- buildings: such as
concrete or nortar .and the. |ike. The-nethod of fabricating a nenbranous

substance according to the present invention, which conprises the- step
of di sposing a reinforcing material and the step of formng a nenbranous
substance using a specific solvent free two- conponent curable

resin, . gi ves-eRaasmitdld Youbst ances excel I ent in smoot hness and i npact
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t he . nmembranous suhst ance obt al he usi-ng a ‘specific solvent-free

t wo- conponentT&IRIEMY r E8PALYr f8EFent from the one used first can have
further inproved inpact resistance and - durablllty Such

menbr anous- subst ances or mnul-til ayer g . subst ances can have:
excellent snnothness, |npact re5|stance an durablltty even mhen they are
thin and,' tHE i€ EepaLs POLXE: g ’
very 18 .eCQﬁQﬁEQ@bhx p$h§uﬁ€ﬁhéﬁ&&bﬁbEﬁdgﬂhaﬂmﬂs and nultllayer menbr anous

substances provideg By; {0 | AYENTLON 08 5ilhntelol ghrdsCedfable resin
- (A) was prepared by stirring ‘and m1x1ng 167 welght parts of
Elasma 1000P (aromatic polyamlne, product of Ihara Chemical
X Industry Co., Ltd.), 14 weight parts of Jeffamine D-230
iy ' _ (polyoxyalkylenepolyamine, product of Huntsman Specialty
o B ‘ Chemicals), ‘190 weight parts'of MDI prepolymer
A ) -{polyisocyanate, isocyanate equivalent. about 270) ‘and.3
-t . . weight parts of Ethacure 100 (actlve aromatic diamine, .
ri : ;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
primer (one-component moisture-curable primer, product.of
Nippén paint) to a JIS sidewalk concrete flag (300 x 300 x
70 mm) to a coating weight of 0.15 kg/m®. "A reticulate
material; 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 curable -

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



flooring-materials in buildings. Since the termof construction is very
short,.they are applicable ‘also in- recoating, repair, etc." EXAWMPLES '
Production Exanple 1: Preparation of a solvent-free-two- -Conponent
polyurea curable resin (A) A solvent-free fwo-conrponent pol yurea curabl e
resin (A) was prepared hy stirring and nigxi ng' 167 wei ght parts of Elasm
1000P (aramatic pol yam ne, product of |hara Chenmical Industry Co., Ltd.),
14 wei ght parts of Jeffam ne D230 (pol yoxyal kyl enepol yam ne, product of
Hunt sman Specialty Chenicals),'190 wei'ght parts' of M DI prepolynmer -
(poly.isocyanate, isocyanate equivalent. about 270) 'and.3 -- weight parts

of Ethacure l@ﬂr uﬂfﬁ ME A RhkCs ﬁbéﬂ»&‘fy s@fflacwts Qie Rhgar | e

Cor por ati on) - stati-c mxer. ure cur e reS|n obt ai ned. was
substanti al | y°°‘|l'ﬁ'-’é%1hd’€9 aaﬁyug’oFbéﬁFneq?n%o abFEeF ckR® showed -a
curing - tine ©ibSqnentutlss honcs| of stakdinge £tta=tsi plémpkﬁth A substrate
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concrete fl agThsdoine mmrevlofm the ‘d‘l@lﬁml’rﬂfaﬂ@ yias- 81 bouksig/ nQ
reticulate . material, nanely a nesh nmade of stainless steel wires W|th a

di anet er - of mnm and having a nmesh size of 1.0 nm was . di sposed on-the
substrate horm%/ cohered therewith and unnovabl y fixed by using

anchors. Then, theZ2sslenbnanbueesthwkarore saentfopuleduinatber ashe manmsin (A
obt ai ned i-n '%[Qdﬂptﬂ af[pbﬁcépx‘f"aéhé'@P&H@%dl@e&uﬁe@ﬂﬂéﬁ& Rpbnéhe
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subsequent 1€amﬂuresi dw spardding fot emtberidiglg Wwhehraticulate material
therein whlle controlling a-film thickness. to ‘about 2 mm.
Further, onto the. above substance, .a polyamine component: a
mixture of. 70 weight parts of Jeffamine D-2000 (polyether
polyamine,'producf of Huntsman Specialty Chemicals) and 30
weight parts of Ethacure 100, and a polyisocyanate
component. an lsocyanate prepolymer obtained by reacting,
by mixing, ‘57 weight parts of Millionate MTL (MDI, product _
- of Nippon Polyu;ethane Industry) and 55 welght parts of _
"Newpdl PP-3000 (polypropylene oxide, product of Sanyo Kaseil
Co.) were applied, while warming each compbnent.to about
55°C, to a 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 comprising'a solventﬁfree two-
‘component polyurea curable resin (B). The subsequent 14
hours of standing gave a test panel with the thus-formed
-mnltilayer'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




menbranous substance formed on the substrate was obtained. The tine
required for the -whole process was-24 hours. :Exanple 2 A nenbranous-
‘'substance was fornmed in the same manner as in Exanpl e 1- except that the-
sql vent-free two-conponent pol yurea curabl e resin obtained-in Production
Exanpl’'e 1. was applied by spreading for edding the reticulate material
therein while controlling a-filmthicknesS.to about 2 mm Further, ‘onto
t he- above substance,.a pol yam ne conponent: a mxture of.70 weight parts
of Jeffam ne D-2000 (polyether pol yam ne, - product of Huntsman Specialty
Chenical s) and 30 weight parts of Ethacure 100, and a pal yi socyanate
conponent : ani socyanate prepol yner obtained by reacting, by mxing, 57
wei ght parts %S M9 hO3HR-e ML (MDI, product ~of - Ni ppon Pol yur et hane

| ndustry) and 55 wei-ght parts of hbmpol PP-3000 (pol ypropyl ene oxi de,
product of S ég égﬁﬁ Eﬁﬁg ﬁﬁre applled whil e warm ng each conponent. to
about _  55C, of about.3 nm using. an H 3500. spray
system and a GX-7 dukestwpanshpehtinta menbranomsapubsiense foomed bei ng

products of Qsﬁé@éon dd§oﬁthineholﬂ'Mﬁeasaﬂ@w&ssﬁhskﬁaﬁﬁléoﬂp“ sing a
sol vent-free two- bIe resin subse t 14
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menbr anous -sutsstianci®) Ohéatined ingBroductinn thrampiieollewpsonet sappbied
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formed thereon masﬁﬁ btained in 4E%A“2 uLn E except
that no reéti dsite § té’ta?afilﬁﬁg Ys?)?égﬁe fihes Fubshrapg - Sm% The
tinme requir ededqprirelde fofrothepwhoks sp2dice sm waz). llﬂohbars, Conparative -
Exanpl e 2 A test panel w th-a nenbranous substance.forned-
' 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 applied in lieu of the solvent-free two-
component polyurea.curable resin (A) obtained in Production -
' Example 1, followed by 14 days of .standing. The time
:required for the whole process was 15 days.

Compafative Example 4
A test panel with a multilayer membranous substance
formed thereon was obtained in the same manner as in
Comparative Example 3 except that no reticulate material
. was_disposed and fixed on the substrate. The tiﬁe 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 Comparative Examples 1
and 2 as well as the test panels with a multilayer o
membranous substance formed thereon as obtained 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.



thereon was obtained in the same manner as in Exanple 2 except that the
solvent free two-conponent polyurea curable. resin (A obtained in -
"Producti on Exanpl e 1 was not applied but that the solvent-free

t wo- conponent pol yurea curable resin (B)' was directly applied to the .
substrate. The tinme required for the whaol e process was -18 hours.
Conpar ati ve Exanple-3.7 A test panel thl?la.nultilayer menbr anous subst ance
formed thereon was obtained in the sane-manner as in Exanple 2 except that
a sol vent - borne two-conponent epoxy curable resin was.applied in |ieu of
the solvent-free two- conponent pol yurea-curable resi-n (A ' obtai ned

in' Production Exanple..1,followed by 14- days of -standing. The tine
:required for the whole process -was 15 days. Conparative Exanple 4 A test
panel wth a fsiddtauays>renbranous substance formed thereon was

obt ai ned-in the sane nner as .i Conpar_at i, ve Exanpl e xcept t hat no
reticul ate naterlalac%g§eﬁFsBﬁ§% ksl Y@&H?§ﬁ¢'5ﬁ5 §Eﬁ§§ PBEES B¥e tine

requi red forvismWolisenvatdens VB Evalmptionvaiterba wesésas The test
panel s with afggigy' nous substance fornmed thereon as obtained in-Exanple 1
and Conpar ati ve anples 1 and 2 as well as the test panels with a .
nultilayer rfPrbFmooth wibhowhcandwesnness her eon as obtained in Exanple 2

and Conpar at i x8 Exa¥RbCSnevémseds Wwere subjectéd to the follow ng
eval uation t

o1 SSmoot hneSdsFRkiArPelt semRieely epnertns P Enfafn il I??LS|1.
observation. The evaluation criteria were as folloms - 0 Snnoth W t hout
unevenness. <Impact resistance> .
Each -test panel was evaluated for the condition after
subjecting the same to DuPont drep 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. C ,
‘() Indentatlon in the membranous substance or multllayer
- membranous substance
‘A: Cracking in-the membranous substance or multllayer
membranous substance :
X: Cracking. in the .membranous substance or multilayer
mewbranous substance, together with cracking in the
substrate '

<Penetration resistance> .

. A SUS 42032 stainless steel kitchen knife (total
weight 330 g) was allowed to drop onto each_test panel
obtained from a height ¢of 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 membranocus substance

A: Cracking throughout the membranous substance or
multilayer membranous substance

X: Cracking throughout the membrancus substance or )
multilayer membranous substance, with further damaging in



A. Marked unevenness . X: Failure to conpletely enbed the reticul ate
mat erial <l nmpact resistance>. Each-test panel was evaluated for the
-condition after subjecting the same to DuPont drop testing (test
conditions: load 2 kg, vertical dropping froma height._of.2 m 1/2 inch
sem spheri'cal inpactor), The evaluation criteria were'as follows. -

I ndentation in the nmenbranous substance &, mul tilayer nenbranous substance
A:. Cracking in- t he membranous substance or mul tilayer menbranous substance
X: Cracking. in. the.nmenbranous substance or nultllayer menbr anaus -
substance, together with cracking-in the -substrate <Penetration

resi stance> A SUS 420J2 stainless steel-kitchen knife (total weight 330-Q)
was al | oned tthedsupstnateeach test panel obtained froma height of 2 m
with the edge directed downward and thereafter the test panel was

eval uated. The luation criteria were as follows. 0: Damaging only in
t he surface Ié@@ﬁegf the nmenbranous “substance or multilayer nenbranous
substance d{ Cracking't imughofiEst.he hectipanofSonphst 4 ompar . radmpdrayler

menbr anous gubstance . Xj-Cracking thrpughoui {heg_negbra sub nge {or
. Eﬂgﬁli Ex') Hb @£L?§ fiﬁa & trat e

Tabl ¢ iyg Smpethpegsmpar O Cof Conpdr . Gonp¥r. |Ex. O 1 Bx. ©Ex.| 3
Ex. 4 Snoot ljﬂgggt.o__o <P XO0O |-Tepacf 08 Q{0 xO A X
' | resistance 1 -]

Penetration|. O O X O | A X
résistance ' ' : _
Whole { 24 | 24 |20 hrs.|18 hrs. |15 days {15 days
process hrs. hrs. ’ '
time '

As is evident from Teble 1, the membranous substances
. dccording to .the invention were excellent in smoothness,
impact resistance and durability but, when'np'reinforcing
: maﬁe:iel was .used or when the ultrafast curable resin was
‘applied directly 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 construction was prolonged. '



resistance - Penetration Q0 X Q X resistance Wiole 24 24 20 hrs. 18-hrs.
15 days 15 days process-' hrs. hrs. time ' As is evident fronltable 1,. the .
nefhbr anous ‘subst ances according to..thé i-nvention' were excel | ent - .
spoot hness, -inpact resistance and durability but, when no relnforC|ng

mat eri al was.used or when the ultrafast rabl e resin was -applied
directly to the reinforcing material, thé i npact reS|stance or

decr eased respectlvely Wien t he organic'solvent cont Hﬁj&ﬂiL
applied, 'the curing proceeded with the-evaporation o ent
and, thus, a time of construction was prolonged. IIIIIII 111111 HEEN
e If IIII * CL MS CLAIMS 1. A nethod of fabricating a nenbranous
subst ance- which conprises (1) a step GFA$¥§|ng a relnforC|ng mat eri al
onto a substrate surface.and-(2) a step of forming the nenbranous

subst ance on. sai d S“%%ﬁh@&%ﬁ&ﬁbﬂ@ﬂti‘ngsglﬁ(&ﬁﬁdg SRR nent

pol yurea curable resin re|n orcing materi al
i s enbedded in thehighjeompringmhodd) fr 6%epard SiBipgakcreinfexeing de. 2.
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2.. The method of fabricating a membranous substance
according to Claim 1, o '
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. .
polyalkylene chain or a polyoxyalkylene chain with an amine
.equivalent of 400 to 800 and not more than 15% by weight of
a polyokyalkylenepolyamine (a—-2) - having at least two
‘aliphatic amino groups in a molecule with an amine
equivalent of 80 to 300.

3. The method of fabricating a membranous. substance
accordlng to Claim 2, : ;

wherein said aromatic polyamlne (a-1) is a prlmary
.aromatic, polyamine.

4, The method of fabrlcatlng a membranous substance
according to Clalm 2 or 3,

wherein sa1d polyoxyalkylenepolyamlne (a—2) is a
primary polyoxyalkylened;amlne.

5. The method of fabricating a membranous substance
according to any of Claims 1 to 4,



a_pol yoxyal kyl enepol yam ne (a-2)-having at least two aliphatic am no
groups in a nol ecule with an am ne equivalent of 80 to.300:. 3. The nethod
of fabricating a-menbranous. substance according to Caim2, wherein said
aromatic polyanine (a-1) is a primary aromatic.polyanine.. 4. The nethod of .
fabricating a nenbranous substance 'acco:?gi ng to d a',rn,z,m;—&——W%erei”éai d .

pol yoxyal kyl.enepolyam ne (a-2) is.a prifgry pol yoxyal k MThe-
met hod of fabricating a menbranous substance accordin umww& '
to 4, 24 -wherein said substrate is eoncrete. 6. A rre Lsubst &nct :
obt ai nabl e by the nethod of -fabricating a menbranous substance accor.ding -
to any of. Cainms 1- to S.." 7. A nethod of fabricating a nult.ilayer :
menbr anous substaH@@rﬂlﬂhFéﬁdcéﬁb$?§§%ﬁ(#E engrefeof forning a menmbranous’
substance onto the nenbranous substance according to.Caim 6 by applyi ng a

sol vent-fr-ee two-cqnpopent .ultraf ast cur ab the ner
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7, wherei n- sghidis M€} &r.ee two-conmponent ultrafast. - curable resin (B)

is a solvent-free two-conponent . polyur.ethane curable resin, a

sol vent-free two-conpeonent. pol yuret hane/ pol yurea curable resin or a .
sol vent-free two 'Icormcmeau:hoq)dfylﬂabaicatahbearmltu.lxyérammhgaaopsl yaniine
) corrponent s%‘yt%c% poI yol . conponent, toget her with a polyisocyanate

conponent .
) “which comprises (3) a .step of formlng a membranous

. substance onto the membranous substance according ‘to. Claim-
.- 6 by applying a solvent-free two-component ultrafast -
) curable. resin (B) in the manner of two-component collision-
mixing spray coating followed by curing. '

' " 8. The method of fabrlcatlng a multllayer membranous

" substance according to Claim 7, ‘

. whereln -said solvent-free two—component ultrafast :
curable resin (B) is a solvent-freée two—-component
polyurethane curable resin, a solvent-free two—componenﬁ.

: polyurefhane[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.-

9. The method of fabrlcatlng a multllayer membranous
substance according to Claim 8,

wherein the two—component collision-mixing spray
coating 1n said. step (3) is carried out while each of the
two components of said solvent-free two-component ultrafast
curable resin (B) is warmed to a temperature not lower than
40°C. X

10. The method of fabricating a multilayer membranous
substance according to any of Claims 7 to 9, .
wherein said solvent-free two-component ultrafast



.9. -The nethod of fabricating a multilayer menbranous substance according
to Claim 8, wherei-n the two-conponent collision-mxing spray coating in

said.. step (3) is carried out while each of the. two—conporents—of .said .
sdlvent-free t wo- conmponent ultrafast curable resin to a
tenperature not | ower than 40C° 10. The éget hod of f !jmw ,’| ] ayer -
menbr anous substance according. to any of alns 7 tox
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_ ~=Liiils~tirrr . curable-resin (B). has.a' ‘tack-free- curing time not
| onger than 3 minutes. 11. A nultilayer-nenbranous substance obtai nabl e by
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. than 3 minutes. B

11, A multilayer membranous substance obtainable by
6 the method of fabricating a mutllayer membranous ‘substance
- accordlng to any of’ Clalms 7 to 10.



