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SUBSTANCE FI ELD OF THE | NVENTI ON The present invention relates Lo a ne'ses
of fabri‘cating 5 a conposite organic menbranous substance whic fconprl
spray-coating a reticulate or bar-like material with a solvent- reebStance
t wo- conponent type curable resin, a ponpo§1te organic nenbranorsksu
conprising a membranous organic resin-and a reticulate or baL- | ? i oh
material, an %ngégﬁﬂ of 10 corrosion-proofing a concrete substrate

conpri ses usi AT AN ROSRIFH DRABNEC MEMERANCES RRYSIRART The

conposite organi ¢ menbranous substance is made up of 15 not |less than two

' | Iliary materials as a
conponent naterials, nanely ar fﬁﬂDqﬂgﬁﬁ%y r.. auxi
rerﬁforcenent, etc. The conp05|€e orga ﬁﬁﬁ%%ﬁﬂéws subst ance has

her et of ore been in Tﬁ@ep’é?%%lt}nV@éltéomerﬂl@te:@dtor@sdathmrbfm;i'é%ﬁ:i%;r ane

exanpl e, é,gkassm@kbﬂtgre&qhﬂﬁ@edeﬁbgéﬂbﬁs”?H@%?%gﬁfgﬁrﬁaeorﬁ%&ﬁ%ﬁggductiOn

Cechnol ooy 1 oF 2o SeE PRz, oParRt 8t cor drajar thareiese i mekbdss &
reactive injé@HW@ﬁt“ﬁﬁﬁéiﬁyonﬁﬁhpgnéntmhymﬁl¢Uf4ﬁmﬁ'ﬁé%ﬂMQSb”06ﬁﬁ?9§Eé;°2D|d
cont ai ni ng @k@&&ibihamBﬁéﬁo@QﬂﬁﬂHﬂgﬁﬁx;E%&EE@F%E%%Qég%ﬁgahﬁHgaﬁfg%nig
ol ass ol ot h eeoam M GEFHU NG o3 Rasiakeanaber i} equtd vemothotinos
Conposi t F8n FerfREACpuBTedting @ FPhocmetd oSS RMePEBEES Dompld LB &R M
propess,_glaSSiHIFéﬁ%@%ﬁT%Lﬁrééﬁf%$§§R%§§%§ééﬂﬁg %?gﬁFestrength can be
ggfé?nggng LRLeSiLgction of orientation of glass filaments but virtually
no reinforcing effect can be expeftqduF?_?ﬁgn?;refalfﬂepgfgfnf'g?gg;sg?
e direction of il ethpkiapoolrgl pae bbatEn 2 L0 the S UM, process,
orient atton %?t tlﬁésrgilqlﬁ: SMeHRAPORYNE Faterials, namely a resin and other
auxiliary materials as a reinforcement, etc. The composite
organic membranous substance has heretofore been in use broadly
as a reinforced resin membrane. For example, a glass
fiber-reinforced organic membrane and an organic membrane
20 carrying a reinforcing lining are so far available.

The known production technology for a glass fiber-
reinforced organic membrane includes a reactive injection
molding method in which a reactive resin composition containing _
glass filaments compounded therein in advance is cast in a mold

25 (R-RIM process) and a reactive injection molding method in which
a glass cloth or mat is sé't in a mold in advance and a reactive
resin composition is then poured into the mold (S-RIM process}).

In the R-RIM process, glass filaments are oriented in the
direction of flow of the resin being inje¢tion-molded so that

30 a sufficient strength can be obtained in the direction of

' orientation of glass filaments but virtually no reinforcing
effect can be expected in the direction perpendicular to the
direction of orientation of glass filaments. In the S~-RIM
process, there occurs no local variation in the distribution

35 of strength owing to orientation of the reinforcement so that



20 Decenber 2004 2 a uniformdistribution of strength2@Becdebat208fned but
this process requires a large-sized injection nolding machi ne/netal nold.
Bot h of these processes are intended for mass production 5 of the sane
itemusing a nore or less large equipnment/netal nold and are quite
unsuited for multiple-item small-lot protluction. Mreover, there is a
limt to the size of product that can be produced so that |arge-scale
products cannot _be fabricated. For the fabrication of an organic nmenbrane
lined with a® P61%8Fﬁf diebRrttt iR ThestRangtipcesr brgatéedinedi but peindd i ng,
rei nf or ci ng, pandess mrpvamris o1 aeheskii deddowr #fi ceQRET &%y nakhYGE HLeSa Pr t he
|l i ke, the FRR,hini ng technology is known which wutilizes a matrix resin
such as vinyl ester resin, polyester resin, epoxy resin or the like and a
rei nforcement suchBash fifakBeds PuosEgsest are dmsendeid foemtass ptdduet iorar ani d

filament-5cl ofhfinabane itte hikey aThese o&eiéwiakag%qlﬁ.?g%én@ﬁ.e%ai'r&’éﬂi or
nme

mat as a |ini terdial. The_ conventignal |ining conprises
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viscosity apg; gaock fid, MR /8N LLle eneral approach toward
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addi ng an orgahiizesolaveat randresin ysuih o $8hiyeSedPe P rdOU, HoBREstRRMEl Y
1) applicati i bt i) superinposition of a

rei nf or ci_ng %Enﬁ' %Rggiﬁrsg&nﬁg%ﬁei ?{lk? Aot ﬁggf‘gﬂgg?m?ﬂié SUCRtS @LBRSt he
resin cdmposititdh™atd iIS@rlernAE LeBant nglwkk mathe auegiinl dodpeshti-on. In this

process, thecloth/mat or the like. These methods invariably use a cloth
or mat as a lining material. :
The conventional lining method comprises impregnating a
reinforcing liner material with a resin capable of forming a
20 resin membrane lined with the reinforcement. 1In this method,
the_resin for use must be of low viscosity for efficient
impregnation. However, low-viscosity resins naturally have
the drawback of poor film-forming properties. Therefore,
there has been the technical problem to be solved for
25 ;econ_ciling the conflicting requirements, namely low viscosity
and good film-forming properties. The general approach toward
solving the above problem has been to adjust the resin viscosity
by formulating a low molecular weight monomer in the resin
compo;ition or adding an organic solvent and carry out a series
30 of four steps, namely i)} application of a resin composition,
ii) superimposition of a reinforcing liner on the resin, iii)
-impregnation of the liner with the resin composition and iv)
final coating with the resin composition. 1In this process, the
use of volatile components and an organic solvent is
35 ir_ndispensable but these substances are hazardous to health and



use of volatile conponents and an organi c solvent is 3bDecainlspaddabl e but

t hese substances are hazardous to health and 20 Decenber 2004 3
environnment. As an additional disadvantage, this process involves a |arge
nunmber of steps as nentioned above. Myreover, the conventional [|ining

t echnol ogy can hardly be applied to a hi3h-viscosity resin conposition. 5
The problemwith the prior art, which is encountered in its application to

concrete structures, for instance, is the fact that such a

| i ner - r ei nf 0f®¥d FPETFRt merfst ik asidiftdonad dimekedntags, ofh bdhesi@sd 0
concrete in ﬁh@opweseﬂﬁergérﬁﬁ&ﬁhﬂé@stéﬁ@%&?&%h%'oh@d%ﬁﬁnﬁ?veﬂéng of a
concrete surgﬁgec£9§e§%¥ééx¥<1qn10 iggi {tjon With an organic naf P, it
is common practicé to —controt thE WEFRTC LR &R Brrédrdres@rid edbbata 8% or
| ess and, iAighdvEireasiinteeposecanprsitaonundercoat) |ayer between the
concrete surface angetdyHArGAREEHC I NG. ver, . 1.4 .S _not asy,to
control the water c Qtiﬁ of concrg?éé %1%9516'%\5?'8‘8}31(3%11_? pASRURFERRL 1 ol
where vari ous TesPPTtTd ord &P CPRG5SEE. SERAFIEoRRT,, TFcAnatapaer et the
structure isfpfEhthat werdr aorlimderreinifercenadicbbon énsenmEondansat i:on, a
priner, if emerka®plosed : DRt d - f.f.i ci ent adhesi on between the
concrete and,_, the_resin fcgggigﬁlggﬂztg @%ﬁ%@%?{ ?heeplé%%%C%Piﬂ?oelﬁtuarﬁ'se not
only in appl REELOHY dBnbRAIGTRALNG Af MycpeeRabe e liage bsadmrassiong a

cor osi P -immﬁmmmynsaemmm ahrerpallyuead eshAohpldesd Ko
sprayed agai 8§ttt g,@n e.. The fareqoi IS .a serious drawbac
in the surface 25 t ri,:e%t %ﬁ%go%%eﬁgrg'eéﬁcﬁ%ee ?Pe"lrﬁg‘.’utt:c?rs Bkaki®eandit s
quite time-tdRAHIt erantntesReSE 12 PEEPer heursdaiorattd dayéacmetvaldn byie Means

of a heater dawmrgte shivwee ae@nse %Q@laﬁi_@ncé'm%&.oahoweeeg CAL 3% 9?;—, the
Therefore,” this nethod cannot be sélectéed for

?gg\zﬁar WSPE)JI gct Lﬁ%%@%ﬁggﬁ%ﬁ AT VRE FUSE O8nFIRETRES kS AhoruteR&npre in
the repd®r ik ioh theséiade wherenvaviowhi visthietiloow afrewahpbsaay be
Moreover, when a concrete structure is rich in water or under
thg condition of dew condensation, a primer, if ever applied,
does not insure a sufficient adhesion between the concrete and
the resin coating.

20 Of course, the above problems arise not only in applying
tlie conveption‘al lining technology but also in using a corrosion
protection system in which a polyurea resin is directly sprayed
against the concrete surface. )

The foregoing is a serious drawback in fhe surface

25 treatment of concrete in the field. For example, it is quite
time-consuming and costly to dry the concrete surface well by
means of a heater having a blower means, apply an undercoat,
and carry out the above-mentioned four steps. Therefore, this
method cannot be selected for repair projects with

30 comparatively short contact terms, for example in the repair
work on a sewage system for which the flow of water may be
arrgsted only for a few hours a day. Moreover, it is not rare
that insufficient drying results in the blistering, swelling
or exfoliation of the applied membranous substance.

35



arrested only for a. few hours a day. Mreover, it is2hBecembe 200hat

I msufficient drying results in the blistering, swelling or exfoliation of
t he applied nmenbranous substance. 35 20 Decenber 2004 4 SUMVARY OF THE

- I NVENTI ON Acconpl i shed to overcone the above problenms, the present
invention has for its object to provide a,novel nethod of fabricating a
conposi te organi ¢ menbranous substance usi'ng a 5 reticulate or bar-like
material and a solvent-free two- conponent type curable resin and a net hod

of preventing - corrosion of cogpgr S rates wthout causing defects
such as blistering, swelling ‘gﬁﬂ% o&a#}f%%@\ﬁéq%%n the concrete

surface i's noist amfiFeaprlishesrt¢ ederironegthe abavehardbpard 08he Hfe i M.
A first aspecineéntivh p{aeg,s%tr u@gegbhgetr Eéﬁ%Pévi@e a, r@g‘pe% met(gnuféjab“ cating

a conposite opgani ¢ membranous supstance conprisin Fgani ¢
resi gpand a r‘Lé TS DR BRPPPTRES Mk g “WH‘P&H“&‘BﬁpﬁP%@%amtqmgi%a
sol vent - f ree ¥9pleohfenent bat5léikeabheeresi namd & gﬂmw&t&eon;w@ar -l'ike

material in acsi@stent @8 ygbbﬁuwlelsowgﬂﬁ“én&oé lréor 0y X ng,ﬁggéaércoati ng,

and allown the r.esin cure and to thereb m gani c
resin integra W‘?Sr}onséifocqrﬁqe&ﬂ SPksbrabas -“Hﬁ%’@%?éﬂﬁahg defestsesonhl

aspect of theaq:)béseherlng.emwedﬂlngl@@%ﬁ@lﬁa@@ﬁﬁ@&érﬁwh@h%&og?%%tpgggsus
bt accor one e
Fuvetance SPLAMTRLDLSE Pty B ARG R PO SToRd T

fixing a_reticulate or mat eri al”on a
advance, 18 ¢ d<imee or gani ¢ nmenbranous 25 substance can then be forned on
sai d surface A t hiAr Brsdsaspett of thheprpseﬁemWemtmnemHatea foumt resthacelatt es tO a

conprises .fixi
Tetioulate or BAaRd b b ARGk Blchogt "y &W&%P@mwﬁ"ﬁ%c% and
coating a sol v@mbranqyg organic resin and a reticulate or bar-like material
which comprises coating a solvent—free two—component
15 curable resin on a reticulate or bar—like material in a sheet
form by two-component collision-mixing spray coating, and
allowing the resin to cure l :
and to thereby form a membranogs organic resin integral with
said reticulate or bar-like material.
20

{

A second aspect of the present invention relates to a composite
organic membranous substance obtained by said method.
in accordance with one embodiment, by fixing a reticulate or bar-like
. material on a substrate surface in advance, a composite organic membranous
o substance can then be formed on said surface.

A third aspect of the present invention further relates to a method for
corrosion-inhibition of concrete.

which comprises fixing a reticulate or bar—like material
in position on a concrete surface and coating a solvent-free
3¢ two-component curable resin over said reticulate or bar-like
material by two-component colllslon~m1x1ng spray coatlng, and
allowing the resin to cure and
- to thereby form, over said concrete surface, a composite thick
membranous organic resin comprising at least part of said
35 material.



30 two-conmponent curable resin over said reticul ate opg bacehbdeomat eri al by
t wo- conponent collision-mxing spray coating, and allowng the resin to
cure and to thereby form over said concrete surface, a conposite thick
menbr anous organic resin conprising at |least part of said 35 material. 20
Decenber 2004 5 The inventors of the preséht invention found that when a
fast-curing solvent-free two-conponent curable resinis directly sprayed
against a reticulatg material or a bar-like material disposed on a plane,
the interstitial sp’g%%slfﬁffer‘ttr?é?55°ﬁa%?i%¥6%%t datsindtieiny fhiuhHedharp whidrh
said resin and, fant-auding crplweott-ditey the-coapedest deupinided&td gul ate or
bar-1ike matgkj t : rse_side thereof is simultaneously
covered. The éyé‘g%%%}lisrﬁeaﬁ% idf)rel%ﬁgggge%nr%éelv%flo%eed m(?rifetrﬁéib%i% bag-Like
above findi ng™419ER ERBESER PT DN M aHEE IBRAWERGSELgial shawss sehemat i

sectional %l enatexiesl eird RempdetRQyi Egigégaabcwyggbggmq_segﬂp?tr@éc S
according to -4 nvent | . The present 1 nvention is now described in
detail. DETAI %_%?Dltﬂm%#%ﬁyg’erﬁ@a?ﬁ@éﬁ%ﬁ? I5ve Fet et drdee 8F brapdiidkat i ng
a conposite JRYEHIEL PEFHRARBUEDS URteaTRse sdceottiengof oid heimreserbusly

i nvention, a cdfersal.venhe iyree dnto: SAIPONSIHaSWah] ae{}gf%eéi%naﬁpel ibggilsn a
sheet formto,a et |a%%lvat %tior | inear material by two-conponent

col l'i sion-m Xi'ng spray coa Pﬂénghd allowed to cure and to thereby give a

menbr anod® substance as one. The reticulate material menti oned above is not

25 particularly restrictedirkr aFsmRierah ofNF08 Bfmﬁﬂ@étrUCtion but can
be suitably sel ect%.d ac or]gii ng to the | ntenge_d application. Regarding the
raw material, for i AStahcBPOTT FERP™ e < tesdiicnal 6hexnbAgnaesh toeeens of

i ron, al um nfRmPSSditel esganic membranous substances according to the
invention.

is The present invention is now described in detail.

DETAILED DESCRIPTION OF THE .INVENTION
In the method of fabricating a composite organic
membranous substance according to the present invention, a
20 solvent-free two-component curable resin is applied in a sheet
form to a reticulate or linear material by two—componént
collision-mixing spray coating and allowed to cure and to
thereby give a membranous substance as one.
The reticulate material mentioned above is not
25 particularly restricted in raw material, shape or construction
but can be suitably selected according to the intended -
application. Regarding the raw material, for instance, it may
beselectedfromamongneshscreensofiion,aluminum,stainless
steel and other metals; reticulate materials of inorganic
30 fibers such as glass fiber, carbon fiber, etc.; reticulate
materials of.organic fibers such as aramid fiber; reticulate
materials of various other synthetic resins such as polyvinyl
chloride, polyethylene, polyester, etc.; and reticulate
materials of various natural materials such as plant fibers,

35 etc. The shape may be any arbitrary planar one or any arbitrary



steel and other netals; reticulate materials of inorgambDecadbédridogrs such as
gl ass fiber, carbon fiber, etc.; reticulate materials of organic fibers
such as aram d fiber; reticulate naterials of various other synthetic
resins such as ponV|nyI chl oride, polyethyl ene, polyester, etc.; and
reticulate materials of various natural nﬁterlals such as pl ant flbers 35
etc. The shape may be any arbitrary planar one or any arbitrary 20 Decenber

2004 6 curved one., Wth r‘@gc&bd to constructlon a construction such that a
fiber or a witd s §88d 2§92% 9 B | QUISAre A oper &, cons tonrestivncsioh such

that a pl uralthag ef fwenesnora bare asensal lt@ng@dvéna aedfilcth fa@empapd- ponded

at points of |%elr§§ggt@g r C nstruction such that a
sheet material is. HB e not ch elg |€rr11£l€rm'$t |]'yaszl t|ons'Lref'°i’ BarBfFela5hd

stretched i At6249G H“f"t‘)rgrﬁlda f&ﬁ%taPG‘cPPBﬁeéu@m ndiakt sa ofyanhetsectizsin - or
the like $s mbededneécessary,daf Obﬁstaﬂdtﬁomﬁ?ﬁiﬂ Hehi0n S mgggtfg\lsﬂ?

material is an@hggté%‘ﬁﬂpm@ﬂﬂg@eﬁg %gﬁ%tejjdg‘)ned Jleﬂg;nexarrp

plurality of the e materi
arr angi ng oniBtBI angticrHemnr anspestanct somotuctpaitsitcal ayhyheest riediad but

can be judi copushy ﬁedee(ibeldoﬁﬁéﬁrﬁrhrhggtﬂdt B@rﬁl”tﬁr{}ﬂ%dc@%khﬁé{% cg-{l al s

exanple, it e Ilke mat er i risin
nent i oned gﬁé{tba &%Fl%la reré'Léa% F R n1n tangmrfbéé‘rﬁ‘fmﬁ%t’ég‘t%ﬁwetdﬁe
resin with tae ?%@mﬁlﬁ%-te or bar-like material is not part icularly

restricted but i ncrhelgsu¥ali Oy FPHESarER k he, Le.Ls,Lhe node
i|lustrated | n Fleq 9 @i:el n the resi %q{to e z:atpp g't%gn%?ragt e

t hrough t he TR%HES ug ed ?3& RIERFITRY YEpackiape- t by é’ﬁP—“cEPEtiélmhtJ@r ingit and
pr ot r udes sl@ﬁir?étmlsl@ioe ners tirfieteel duse cahdbe Of ucﬂfl@lm;@dsél%t@e'dl ate

mat eri al 5055@5& t er artlaII 5 coppletely
in the r sin 3) i it“t:‘t;u;IEB %%??&Iezlgggg% Efeﬂlkon-l na%rer’%ﬁ Jse’sé V&Y 8§ a

core, LHdks PRt $$tﬁlqumgr%§*§g any of the materials mentioned

above
In the present invention, the mode of integrating the

resin with the reticulate or bar-like material is not
particularly restricted but includes various modes. For

20 example, there is the mode illustrated in Fig. 1(a) wherein the
resin to be applied penetrates through the meshes or
interstitial spaces of the reticulate material and protrudes
some distance on the reverse side of the coated reticulate
material so that the material is embedded either partially or

25 completely in the resin-and, thus, reticulate or bar—1ike
material is served as a éore, the modes shown in Fig. 1(b) and
{c) whereln the resin to be applied penetrates through the
meshes or interstitial spaces of the material and protrudes
locally on the reverse side of the material so that the material

30 is partially surrounded and embedded by the resin, and the mode
illustrated in Fig. 1{(d) wherein the resin is applied from both
sides of the reticulate or bar-like material to thereby embed
a part of or all of the material so that the material is served
as a core.

35 The mesh size of said reticulate material and the



(c) wherein the resin to be applied penetrates through bBemipgdoes or
interstitial spaces of the nmaterial and protrudes |l|ocally on the reverse
side of the material so that the material 30 is partially surrounded and
enbedded by the resin, and the node illustrated in Fig. 1 (d) wherein the
resin is applied fromboth sides of the feticulate or bar-like material to
thereby enbed a part of or all of the material so that the material is
served as a.core. 35 The nesh size of said reticulate naterial and the 20
Decenber 20040Feratétieltsracepaelssaid wnt lidke makerimlearal nate not
particul arlypaestcuthetlyifesatiyv-teey s ,Hh&?dalfé)%uwédof’éxe%%xe o tcr}te

i nventi on. G%@eﬁﬁél§hvé%@¥%%er, It 1s.good practice to pay at en_ﬁg% (0]
spray coating conditions and cREPEETEHY sIMEVSTof 1t e GOShPrReEiexdmpl e

t he appl i cat P8 34&usiany tofspesy moatdng sehditidhe an@sbhsi 26t OF i SIIRGES SO
that, whemn tbe tesirRsin, SOFa¥xHRal n : i cul r,.barzlike
material takgp,the formof a sheet&?g%ma%lﬁg%é%%ictﬁﬁé&tssgr?%ltt gt fe&sing
integrated with % HeclfakeShre 1R SPREESHEP efhiall.. whent hbeckssinfisa 10
reticul ate n8PERYatoatfet onnthancetitiatresh Isizelilke paeberabl ¥akdpt-Lgr eat er
than 10 mMm fermidf W thedh e Ahe neral form uni nt err.upt ed
cont i nuous nﬁ?nbra@;ﬁji There is ngggér%?céu arg.gﬁﬁ%vxt;air?m‘:f’i %Stlﬁge?ﬁaet‘?fggﬁ%gi ze of
said reticul 2t% THetBHiAHC. 6F PR& ilhker 8pteripl spdeedhef crse béral i ke

mat eri al10 1FetHowelare mbeenlsk, dfort hesherdte f @hel Mé 89aticons \ﬁrtetfetrgglg

menbr anous ' ' ' S are prefer of a Size
Such that at oaie s CapRcto MRS B SPRERhell Pafestresphliesy b
interstitialTYPRASs Urintersret sleFoRE dHupRS esibeargf. Thereulateo materi al

or interstitpattisphcas lofetheihat- tbken@0namtesi Al A e,k 4 ‘Ee%ig[ﬁ%@? the
still nore gy said refrculate or

red ange N 3.t.o.5.mm Preferably, ] [
bar-1i ke mat eaﬁ{eglaﬁsOECapaﬁlné%egftﬁ%ilﬁfla??l?%egs i%s the Rt Urddceamatariahgement
so t hat 15t hdlawesias - cher s aphltihedneed o Hedegirat ion THahef 10s Renbbensus

organic resin, said meshes or spaces are preferably of a size

such that at least part of the resinmay protrude into the meshes
or interstitial spaces. The more preferred mesh size of
reticulate material or interstitial spaces of the bar-like

20 material are 1 to 5 mm and the still more preferred range is
3 to 5 mm. .

Preferably, said reticulate or bar-like material is
capable of maintaining its structuré and arrangement so that
the resin can be applied in a sheet form. Therefore, where

25 necessary, thematerial may be attached to a support or provided
with such a support for mainfaining its structure or
arrangement.

The solvent-free two-component curable resin mentioned
above is not particularly restricted .if only it may form a

30 membranous organic resin on spray—coating. Generally, such a
composition may comprise a main component and a curing agent
component which are to be admixed in spray coating to initiate
a curing reaction, and a preferred composition comprises an
isocyanate component (A} and a polyamine and/or polyol

35 component (B). The membranous organic resin which can be



25 necessary, the material may be attached to a suppopp Deeelp&vigded W th
such a support for maintaining its structure or arrangenent. The

sol vent-free two-conponent curable resin nentioned above is not
particularly restricted-if only it may forma 30 nmenbranous organic resin
on spray-coating. Generally, such a conpo8ition nmay conprise a main
conponent and a curing agent conponent whi'ch are to be adm xed in spray
coating to initiate a curing reaction, and a preferred conposition

conpri ses an °hted@pshly exsiorpenealyémjnars sapdl yanpoeend/B)r cpab¥9ke35
conponent (Bla pblguFBHDEABONS GHEARkRLESHLAs LG, CAN DG 20, Pegenber, 2004 s
obt ai ned by O%gqn%dpgl yam ne as sai d conponent conpri ses a ﬁBI?‘ﬁrea
resin. The nEmbranous-or §aHIE & ESH WhRENSRAA PEPIRN dd Bympsipgs aa

pol yol as saiP@lygwpbhene (eB)irconPnitses oshepdhynd eihanetlie otpoRBnthespt her

hand, whep the GORPARERLE ) . . {d f ol yam ne d. a polyol,
the resul ting menbranous %rB %n%:iféenglir{? )(%}rgp% %g%§39b0¥yﬁr5?ﬁ§ﬂ%?rb%l yur ea
resin nenbraf& “TRECFSoRYEHALe TOMb P IIALSag RehYsREHaRGOYEl yurtaides

organi ¢ pol yiresépamamesane socyanat e prepol yners, and m xtures 10 thereof.
The organi c polyi speyanRates,as ' ve are not _particul arl
restricted but may be kn_oS/;\’/r%npole |sc§ﬂcc§’/1;églcatt ng assulgﬁnt%%n%qg f’chcalua/es

pol yi socyanaPE9anaf iBHatiSeHerstes e airaanagsdpsepelymer &, afideniartonsds ¢
pol yi socyanatkesrasfnenti oned above are not particularly restricted but

I ncl ude carbodii mge- | fi.ed I.guid di phenyl met hane diisocyanate or its
partial prepol ym.erﬂ?e g %—atnél%y_ 8%@18?%%%%:%%@6? mengioped) ahevelidredpdnat e,
and a m xt uPBTEhevkly Heptrhatedbutontedie kedyn pellgisedyhnatss TRuch 20
di phenyl net hagesrbrtiticdpb spLysnpdmadder ai RphL et | AGH referred to
as MD), pol ypet hyl ene- pol gphenyl pol yi soc_ganatcé?ﬂ;la}ﬁ Otc&glkrgtggr%%%isf)m de-

or buret-nodification products.
15. : The aromatic polyisocyanates as mentioned above are not

particularly restricted but include carbodiimide-modified

liquiddiphenylmethanediisocyanatecn:itspartialprepolymer;
2,4-tolylene diisocyanate, 2,6-tolylene diisocyanate, and a
mixture thereof (hereinafter collectively referred to as TDI);

20 diphénylmethane—4,4'udiisocyanate (hereinafter collectively
referred to as MDI), polymethylene-polyphenyl polyisocyanate;
and their carbodiimide- or buret-modification products.

The aliphatic polyisocyanates as mentioned above are not
particularly restricted but include dicyclohexylmethane-

25 4,4'-diisocyanate, isopborone diisocyanate, hexamethylene
diisocyanate, hydrogenated xylylene diisocyanate,
isocyanurated-modification products or carbodiimide-
modification products of said diisocyanates, among others.

The isocyanate prepolymers as mentioned above include
3¢ partial prepolymers obtainable by reacting some of the
isocyanate groups in an organic polyisocyanate, such as these
mentionedabove,withaapolyolhavingaanumberaveragemolecular
weight of 200 to 8000. )
The isocyanate prepolymer as mentioned above can be
35 obtained by heating any of said organic polyisocyanates in the



The aliphatic polyisocyanates as nenti oned above are P@Decgabdrizpghar|y
restricted but include dicyclohexyl nethane 25 4, 4'-diisocyanate, isophorone
di i socyanat e, hexanet hyl ene diisocyanate, hydrogenated xylyl ene

di i socyanate, isocyanurated-nodification products or carbodiim de-

nodi fication products of said diisocyanate&s, anong others. The isocyanate
prepol yners as nentioned above include 30 partial prepolymers obtainable
by reacting sone of the isocyanate groups in an organic polyisocyanate,
such as theseprﬁ@ﬁ@¢©nédiabbyelumdﬂrmutm&g@{ghawﬂﬂgo@Omymﬁg@0§%ﬁw%¥%l
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restricted but ?é; es such % 5" a8 e The I Hcditt hPhéne -

gl ycol, dletkﬁﬁ 5PPY9FP§tH}V6ﬁér 5??@%¢hYkhqﬂ(g%MGﬂﬁ3 gl¢eol

trinet hyI ene @qulol,,:% bithanedidilol , 11, $-pdittanedial 1 - n%?}r; (g '
glycer 6--

1, 2-hexyl gllyClQi-’dec]amL,glgi‘ica?egl 8 clolle;ié:xi’ S anss s 0:0(31 ‘progafis,

hexanetrlol 1, 1-tri et hyl ol ét'ha i
and polyetkmﬂhﬁﬁﬁ3ﬁ5F§° vaﬂkébFétrhﬁ%ﬁhzkmﬂethﬂnqxﬂlydeﬂrzat|on of a

pol yhydr 10 altodneithy@og entaeeyt hy i 404 , HRE es
et hyl ene OXI Sn Brgggkgggg |ge buf 4eném%¥%§éw g%lggqgro?é?g%bgnd/or

etc

the |ike. he presen 13 &e diélﬁoﬁééehal 18- gwei ght

of , preferabPFntQGGYFBrBngra%ﬁihﬁnﬁeCpr@ﬁamaMxppxiﬂ@s t@ §OOch hese

poI yols can b&ideeth @Rt ee08Li @&, BS t ahl e pol yam ne
i c t%léHbd%%ﬁ% {%%4 ??k?ggd?%d

whi ch can be cused as s onent
but, in the prac K& O?nﬂ:ﬁ@ ISP%%%‘M 1“2’8“Fh9§nt913(}|6? Pf?lyq’%hps@fmh@d:!elan use
a nlxturé50fwﬁlght of, preferably, 200 to 8000 and, more preferably, 500
to 5000. These polyols can be used each alone or as a suitable
mixture. .
The polyamine which can be used as said component (B) is
not particularly rgstricted but, in the practice of the present
20 invention, it is p;eferablé to use a mixture of a
polyogyalkylene—polyamine (a) and an active aromatic diamine
(b) having no electron-withdrawing group on the aromatic
nucleus and having an alkyl substituent group of not more than
5 carbon atoms in the position adjacent to the amino groups,
25 exclusive of toluenediamine, for instance.
The polyoxyalkylene-polyamine (a) méy for example be a
cgmpound having a number average molecular weight of 200. to
10000 and containing at least two aliphatically bound.amino
groups per molecule. Such a compound can be obtained, for
30 example by reacting the terminal hydroxyl groups of a
polyoxyalkylene polyol having at least two hydroxyl groups with
ammonia in the presence of a hydrogenation-dehydrogenation
catalyst at high temperature and high pressure.
The polyoxyalkylene-polyamine {a) as mentioned above
35 includes polyoxypropylenediamines such as Jeffamine D-2000



pol yoxyal kyl ene- pol yam ne (a) and an active aromati c gi asc&aber(dnpshavi ng no
el ectron-wi t hdrawi ng group on the aromatic nucl eus -and havi ng- -an al kyl
substituent group of not nore than 5 carbon atonms in the position adjacent
to the ami no groups, 25 exclusive of toluenediam ne, for instance. The

pol yoxyal kyl ene- pol yam ne (a) may for example be a conmpound having a
nunber average nol ecul ar wei ght of 200. to 10000 and containing at |east
two aliphatically bound am no groups per nolecule.” Such a conpound can be
obt ai ned, for(BOtemampSpebyaiéayt Chgmibalseramned dydnexEntIiQURD0ES ;@
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0- 2000 20sDeggmber, 2804 3.0 (Huntsman Speciality Chem cals; am ne

equi val ent ca 1000}4; . Pol%okypropyl enet.ri anm nes such as Tecslim TR-5050
(Huntsman  Speci al 'P§1ERetiRal ol kyd eaqupedyemines $1830);hatehtantast
T-403 (Hunt swemeSpe thal pmGheaint absyr APsenamy ¥2l Sitq 581360)a1P Jfa&? SO
on. Mdifiedpgelypxyalkylengpokyamp nes such that at |east’ sone bt he
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been convert 8Y ¥ychrebnidifion seagtoopswity M chaeltuaddieti bpdreastian Wi th
an unsat u0 at edmhygdh@cef bighe SRNP Ak :t he general formula: CH2=C (R)
-Y (wherein R repr(‘eﬁg%t(ﬁ hydrogen or nethyl; Y represents an

el ect ron-wi t hdr awi ¢ gro&p% can al so be used with advantage. The

el ectron-w t Kehauehy Ryreapressns sndtydragencokankyh{d; restépedfichdautaf ncl udes

an ester respUg€rrénketREAAHAY o). SXR”&dgoe%edg‘%éda sggstc'tt uted or
unsgbst ituted am resll due, a ,Sulfonic acid residue ant %' HFHR9E -est er
resi due, among ot § £lectron-withdrawing group Y is not particularly

15 restricted but includes an ester residue, a ketone residue, a
cyano residue, a substituted or unsubstituted amide residue,
a sulfonic acid residue and a sulfonic ester residue, among
others.

The unsaturated hydrocarbon group as mentioned above is

20 notparticularlyrestrictedbutincludesestersofacrylicacid,
-such as n~butyl acrylate, isobutyl acrylate, t-butyl acrylate,
-2-ethylhexyl acrylate, methyl acrylate, lauryl acrylate,
stearyl acrylate, propyl acrylate, etc.; esters of methacrylic
acid, such as n-butyl methacrylate, isobutyl methacrylate,

25 t-butyl methacrylate, 2-ethylhexyl methacrylate, methyl

' methacrylate, lauryl methacrylate, stearyl methacrylate,
pPropyl methacrylate, etc.; acrylonitrile; acrylamide; N,N'-
dimethylacrylamide; ethyl vinyl sulfone; methyl
vinylsulfonate, ethyl vinylsulfonate, and so on.

30 The above-mentioned active aromatic diamine (b) having
no electron-withdrawing group on the aromatic nucleus and
having an alkyl substituent group of not more than 5 carbon atoms
in the position adjacent to the amino group, exclusive of
toluenediamine, includes such specific compounds as 1,3~

35 dimethyl~2,4—diaminobenzene,1,3—diethyl—2,4—diaminobenzene,



The unsaturated hydrocarbon group as mentioned above 2GDe@éminmt2004
particularly restricted but includes -esters of acrylic acid, such as
n-butyl acrylate, isobutyl acrylatr, t-butyl acrylate, 2-ethy|hexy|I
acrylate, nethyl acrylate, lauryl acrylate, stearyl acrylate, propy
acrylate, etc. ; esters of nethacrylic atld, such as n-butyl nethacryl ate,
| sobutyl nethacrylate, 25 t-butyl nethacrylate, 2-ethyl hexyl nethacryl ate,
met hyl methacrylate, lauryl nethacrylate, stearyl nethacrylate, propyl
met hacr yl at e, L et tdimeidisli-gnisrcileaingbepkanedel , M-8l ety e2 hyd acryl ami de;
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Referring to the polyamine for said component (B}, the
blending ratioc of the polyoxyalkylene polyamine (a) to the
active aromatic diamine (b) having no electron-withdrawing

20 group on the aromatic nucleus and having an alkyl substituent
group of not more than 5 carbon atoms in the position adjacent
to the amino group, exclusive of toluenediamine, is 15 to 100
weight parts of (b) relative to 100 weight parts of (a). If
the formulating amount of {b) is less than 15 weight parts, the

25 membranous organic resin will be very soft and semi-adhesive
so that the performance quality of the product membranous
substance will be poor depending on uses. On the other hand,
if the upper limit of 100 weight parts is exceeded, the
nembranous organic resin will be very hard and brittle so that

30 the product membranous substance may not be useful depending
on uses. The more preferred range is 20 to 40 weight parts.

On the other hand, the polyol for said component (B) is
not particularly restricted. For the purpose of controlling
the physical properties of the membranous organic resin, a

35 léw-molecularnweight polyocl (a number average molecular



Referring to the polyam ne for said conponent (B), theoDetensermposati o of
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havi ng no el ectron-w thdrawi ng 20 group on the aromati c nucl eus and havi ng
an al kyl substituent group of not nore than 5 carbon atons in the position
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olyether polyol, bis(hydroxyethyl) terephthalate, glycerol
trlmethylolpropane, pentaerythritol, and a mixture thereof,
with a polycarboxylic aéid, particularly a dicarboxylic acid
20 or an ester derivative thereof, such as succinic acid., glutaric
acid, adipic acid, dimethyl esters of the acids mentioned just
above, sebacic acid, phthalic anhydride, tetrachlorophthalic
anhydride, dimethyl. terephthalate and the like. It is also
possible to use polyesters which can be obtained by polymerizing
25 c¢yclic ester lactones, such as caprolactone, in the presence

of a polyol. _
The solvent-free two-component curable resin comprising
said isocyanate component (A) and said polyamine and/or polyol
. component (B) according to the present invention may further
30 contain a third component. For example, where necessary, the
cohventionalplaéticizer,flamerefardant,filler,stabilizer,
coloringagentandotherauxiliaryagentSCanbeem@loyed This
third component can be dlrectly'added to said component (A) or

component (B).

35 In the practice of the present invention, said



15 reacting a pol yhydric al cohol such as ethylene gl yeobecérhosydoene gl ycol
di et hyl ene glycol, 1,4-butanediol, a polyether polyol, bis (hydroxyethyl)
terepht hal ate, glycerol, trinmethylolpropane, pentaerythritol, and a
m xture thereof, wth a polycarboxylic acid, particularly a dicarboxylic
acid 20 or an ester derivative thereof, such as succinic acid, glutaric
acid, adipic acid, dinethyl esters of the acids nentioned just above,
sebaci c acid, phthalic anhydride, tetrachlorophthalic anhydride, dinethyl.
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agent and ot herTdlXI T I 2 GERRRIELEHE BAPE&9Red aboive is Ivondtronpedant can
be directly adtiedfedleeing cospondnte {tioly tSRTRABEBINHEentdd JH IJY

practice of thgoPLES AV, ' 1.d. 2Q Decenber 2004 13 solvent-free
t wo- conponent cﬁrabl%%s?nﬁ%é% ar;iﬂclgldt %&’ror‘?xa%ria Pt ti@néttar - 1 i ke

material by tﬁgﬁPﬁB@%Bn%Bnéﬁﬁ-Sé%@IRQﬁMﬂmiﬁﬁxangf@pE&My@datmeOmENﬂ”ﬂBQUe-
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reticulate 5 gﬁggrér@iy aa[ﬂetped%ardulfine material. taken the formof a Sheet.
The menbranous or ganic, resin nentioned A66VELPE BIRRTERRIFSY tor feme
fol I owi ng et FoEEejdeitienghenparibelesmpomeritis 1ofinsaisbet om0 BRPNGA kg
curabl e resi nsaid aforfpoaplte ol Qai@ofé/@f@.ifaté;%@ngnii&é)ma r]edriS?ll dn :
pol yam ne anqﬁggtpgk¥gl %fgggnent &F , .10 by collision-mxing’s aﬁ cSatlng
t echni que in Such a manne RYL B MY CUre &hefhe Eip iAgcyenets cambasent
progresséd t olAomnd eaishpoltviamd nehenpdoti pbegoRr orgidddnti NBIURREASHEN,
appl yi ng retained in 1iqpid form at the application temperature. The
two-component collision-mixing spray coating is preferably
carried out using a high-pressure two-component collision-—
mixing spray system.

20 The high-pressure two-component collision-mixing
sprayer mentioned above is not particularly restricted but
includes, among others, such proportional-delivery devices as
Gusmer {(U.S.) H-2000, Gusmer (U.8.) H-3500, Gusmer (U.S5.)
FF-1600, and Toho Machinery Industry'é 2-component high-

25 pressure delivery mixipg machine Model HF-100. Furthermore,
as the high-pressure two-component mixing spray gun having a
mechanical self-cleaning function, Gusmer (U.S.) “GX¥7 gun”,
Gusmer (U.S.) “GX-7-400 gun”, etc. can be mentioned.
Furthermore, as the spray gqun equipped with an air cleaning

30 mechanism,Glass~Craft(U.S.)“PropellerGun”canbenentionedf

"Regarding the mixing ratio of said isocyanate component
(A} and said polyamine and/or polyol component (B), the
equivalent ratio of the amino and hydroxyl groups in said
component (B) to the isocyanate group-in said COmponent'(A) is

35 preferably 1/0.7 to 1/1.5, preferred is 1/0.9 to 1/1. Outside



said conponents to said reticulate or- bar-1like mterz@bet@n@er@b@et form
and allowing to cure them The isocyanate conponent 15 (A) and said t
pol yanm ne and/or polyol conponent (B) nust be retained in liquid format .
the application tenperature. The two-conponent collision-mxing spray
coating is preferably carried out using ashigh-pressure two-conponent
coll'ision- mxing spray system 20 The high-pressure two-conponent 4
collision-mxing sprayer nentioned above is not particularly restricte
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of substrate selected from amorng concrete, mortar and rock, for
instance and, then, the curable resin is applied over the
material to fabricate said thick composite organic membranous
substance, the tack-free time is preferably not more than 20
20 seconds, more preferably not more than 10 seconds, from
engineering points of view. This tack-free time can be
controlled by adjusting the species and amount of the compound
for said component (B) and the amount of said third component
such as the plasticizer. For ‘example, the tack-free time can
25 be reduced by selecting a polyamine for said component (B).

In the present invention, the resin mixed in the mixing
spray gun is ejected at an angle of 45° to 90° against the surface
of said reticulate or bar-like material. If the resin collides
with the material at an angle of less than 45°, the resulting

30 mémbranous substance may not be homogeneous. The more
preferred angle of collision is 75° to 90°..

In the present invention, in using. said high-pressure
two-component collision-mixing spray system, the collision-
mixing pressure is preferably set at 6 to 15 MPa.

35 Furthermore, the distance between the bar-like or



ly the reticulate or bar-like material in a shegtDbtesriber 200gre are
ESSZEP éepending'on t he end-use of the nenbranous substance, in which the
tack-free time is preferably still nmore shorter. For exanple, when a
reticulate or bar-like material 15 is fixed in position to cover the
surface of at |least one kind of substratie sel ected fromanong concrete,
nortar and rock, for instance and, then, the curable resin is applied over
the material to fabricate said thick conposite organic nenbranous

substance, thettiguhateeemttémal angrieiemndlingebrdPyant i‘@br%(fe?:gbigc&%p\sli o

nore preferal| ny A0 onds, from engineering point
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d e present
Cvent on ¢ Rany BEr AhdBe Ayl Y AR RRpEnTO0nEn The of Kiandedt an ang! o
of 45 to 90°PRyAPASION HhaiRdfacy thie &dind pét retianbats darbdi-Ke ket erial .

I f the resi nmabé}:i&iESuséM t hakhea PeiLrindl catagie 306, oh BQ#ﬁ cf"SO the
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reticul ate nEtEFTHkaRaterdali apddhe raypiguare dnsearetall gs sdtovest thbout
several 10 ckhrickred:.ofl nhicheepuseny comMessins, oﬁg}hﬁutd”"rrﬁelﬁﬁ')‘i%ﬁogg the

conposite Oétﬂ?é\iéhélée%ﬁ;a? r§iIP %pr% |5 ghg élhcul arly restricted but

be judiciously se accor $6%h §5Gafifofheher eof
ng?Ee Ki Jnd ots Jrrlat“} y P& 59’3{38?‘ PYRE t*h%tt’éﬁrﬂlaiullﬁ@d orAwifrarlaket he curabl e

resin ca$ benapptiadd i Df shehastcmsy oFatHe! £66 M TdIeRPRLI 8Hai fugNY
desired thickpgss. s mm, the durability of the membranous substance may not
be sufficient. If it -exceeds 10 mm, the resin consumption will
be too great to be costwise acceptable. Therefore, the
thickness of the resin merhbrang is preferably controlled within
20 the above range.
In the practice of the present invention, said reticulate
or barnli.ke material may be preformed to the objective shape
of the membranous substance, for example a flat sheet form, a
curved sheet form or a three-dimensional form, and the curable
25 resinmay be then directly spray-coated on such formed material
' to give a composite organic membranous substance having the
desired shape. Uses for the membranous substance are not
particularly restricted but the machine cover and duct can be
mentioned as typical examples. Thus, large-sized membranous
30 substances of complicated shapes can be fabricated easily at
low cost even when the lot size is small.
The reticulate material or bar-like material mentioned
above may be fixed in position to cover thé surface of a substrate
in advance. The fixing method is not particularly restricted

35 but, depending on the intended application, may for example be



between 0.5 nmand 10 nmor even nore, for instance, zmDéfenbek@004ticul ate
or bar-like material. As the reticulate or wire-like material and the resin
are- integrated as above, the thickness of the resulting conposite organic
menbr anous substance nmay generally be greater than the thickness of the
resin nenbrane forned over the reticulatel®r wire-like 15 material. If the
t hi ckness of the resin nenbrane is smaller than 0. 5 mm the durability of
t he menbr anou ubstance may not be sufficient. If it exceeds 10 mm the
resin consurrp’t%? Rt | £1dRd kb o el o &ipationt wike tadice ptrakzhgem&her efor e,

t he thi cknesscofipbsietd e&gmﬁ&%@ﬁ@ﬂ@@%@%@%ﬁhk& M)l %@u‘%&h& rre0 the
above range. e of the present invention, said reticu HE or
bar-1i ke nat e%@b%&eatpé %BH{ orted- P e a(ftﬁ ct e hgferatsr serkace is
menbr anous suBlF Mlcﬂéﬁréxm@@ﬁe@busm fhorexamp < beveltk sheet for m

or a three disEns deatt Haeemnd: %Bﬁeeeéabﬁz%ﬁéméﬁgm JoBetRe fhen, directly
spray- coat ed @ucq foJJ;.med mat eri al La g ve osite organic

menbr anous subst ancé RavihgttHE cescred shdhe m@?ﬁ‘@é‘aﬂ@lﬂstﬁé’ﬁmﬁgas
subst ance ar é’%?arpa‘F‘Fl@mﬁaﬁbytresteddilftdlnd‘.)lﬂdéEhEOB‘EGBh.ﬁﬂ i®0vVes tagd, duct

can be rrentlvegm_%&obfgh@al mceeﬁlen revd|i985] %ﬁql%%"%rf’?ﬁ\%”%gg? ven

subst ances of v l.icate $ﬁes can fabricat e egsl
when the | ot %1 Z€5€%n8 F“C EeFeF?E‘&|%%eCmI@rﬁea|oromﬁaal1 bréldinesi al .

nment i oned0 abmr@nm Bect s xed dondpdsist and dihezO¥erubbersy! f a8@ Phefent
Substrate in h of, particul.arl etrlcted 35
ARG 1g'fhfﬁﬁé9g%ﬁﬁhQ%%l S8 Eh$ é}ﬁﬂﬁ?@xBé ;ﬁ t R enber

but, depending on the I ntended I cat’1on,
2004 16 bol t - erf‘P%&PFbﬂgorW%?H“#W&tmtﬁveﬂtaomm geannfamgememt, a

conmposi te or gmav&n@nhrcamabalspbshgrtﬁesnh@éd&lawﬁe%if edrigui he - sslRstyate
Fest 1ot ag bty 1 Sy B PHEA o i alEFarda e chbtta i
sel ect ed Frorﬂoé‘ﬁﬁmgaﬁén‘d?%‘ﬁ% digpaal diatiliddles, Thmohgnothens. expect ed of
the menbranous substepstca eapplied technology is a method for
corrosionuinhibition of concrete which comprises fixing said
.xeticulate or bar-like material in position on a concrete
surface in the first place, spréy—coating the solvent-free
20 two—component_turablé resin on said reticulate or bar-like
material by the two-component collision-mixing spray coating
technique, and allowing the resin to cure them and to thereby
provide, over said concrete surface, a composite organic
membranous substance comprising said reticulate or bar-like
25 material partially embgdded therein. In a repair project on
thé sewage system, for instance, the present invention can be
applied to the anticorrosive treatment of the inner wall of the
drainpipe or conduit. This can be carried out by fixing a
cylindric&lorhemicylindricalreticulatenmterialontheinner
30 wall of the drainpipe or an assembly of bars-like material
affixed in parallel to a frame preformed in the shape
complementary to the inner wall of the drainpipe and applylng
said resin. By this technique, the composite organic
membranous substance of the-invention can be securely attached

35 to the concrete surface even when water exists on the concrete



not particularly restricted but includes corrosion inkd Beterober 2004

wat er - proofing, reinforcenent, prevention of slide-down , etc. of various
structures such as'concrete or nortar buildings, 10 concrete ducts or
conduits and other structures. The present invention is further applicable
to the corrosion inhibition, water-proofthg, water-|eak prevention,

rei nforcenent, prevention of collapsing or slide-down of various surfaces
in civil engineering work, such as the surfaces of cliffs, tunnels, 15
ponds, and waS¥ELFposidin fthei Fesnds, thabidieomvarks can b ypowalmanpld ed
technol ogy i squi fetdiagkifed peGalloSiroRiANi bition of concrete which
conprises fixing sqhg h%etg%glgte 0éhbar-like,naterial in position on a
concrete surface if the ForePpPicEhe sHPESRTHRR e IFomesIsiést orgarioo

t wo- conponent™¥ BRI s subAtanceal g friededctibat esulirstirat el skeh dmicentakbehy t he

t wo- conposentarsd|dHes 19ReMXt 88iSPTY £0ahitRgraheGhit ave, anpd aklow ng the
over said concrete surface, a

resin to cure m and to . thereby, provide,

conposi te or g%%?%r—%g%rmaaﬁoelfslagu%wgﬂﬁ% SEGMEEAST PG heas e Fiekattuparéace -
bar-1i ke 25 rndiusfgirepaevenl iy téwbpddsentdarematel) thé efBidrsel 0861+ 9N

t he sewage SYhieeMo LOFelifist fHEC ¢ at i jon.,can he appljed to
the anticorrosive trea? nt of fhéﬁﬁh%ggéﬁgFF %%E%%éf}k FhfﬁﬁﬁBeaBB hdui t .
This can be CAVIEF0GLTHFCPI KFRPA PESYIHAD aid G crercépbi ndri cal

reticul ate matoemicaliconptrhefingerwafemptoctindedraiRRbReify #6rR ly

of - bars-1.i ke i | ' llel to a frame prefornmed in the
shape conpl ggﬁ?&r@h%ﬁ%ﬁﬁ%ﬁ%}? a%ﬁso%eﬁ%esﬁ?;{m'p CEhdNdp St iR sai d
resin. By thiPS FeRHHMfIed exredbrioky eaddmyasher trpebirahofis istebet dna e of

the inventi obedag befbesaded pyathachedratR WAtkheor QRIALE SHEf AGE. eMen when
wat er exists %ngggrg né:ﬂ(gt 260 I%ec%nber 2004 17 surface, wth the result
that the worK can bé Cong dd ST 48 t F WIS IO Ser F3ACET the methad t he

met hod of®t hefi FveAnventiehd ommisiand dirgantechnehygnetsrs Ukshanaek s
fixed to a stfbst hat&r&scho AsukNHAL® h and environment .

-'Thé present invention, constituted as above, provides a

technology by which even large-sized membranous substances of

20 complicated shape can be fébricated easily at low cost.
Moreover, by this technology, high~quaiity covering,
corrosion-proofing, water-proofing, reinforcing and other
field works can be carried out expediently and in short periods
of time without being influenced by the surface water or

25 nmoisture of concrete structures and other factors.
Furthermore, the method of the present invention is
comparatively safe to health and environment.

30 ' ) EXAMPLES
' The following examples illustrate the present invention
in further detail without defining the scope of the invention.

Example 1

35 As the solvent-free two-component curable résin, a



5 and the like material as an integral unit via the retDetdrabe 2004bar-1ike
material rigidly secured to the substrate surface. Therefore, even in the
presence of water, the adverse results due to a reduction in the adhesion
between the resin and the concrete- surface can be prevented and a
covering, 10 corrosion-proofing, water-pneofing or reinforcing work not
entailing defects such as blisters, swelling, peeling, etc. can be
consummuat ed expediently and in a short period of time w thout being
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30 EXAMPLES GU#mrelf 'od GKWV @glnemmbes i I']l‘m:sm&’eéselath@eﬁpéﬁﬁﬂﬁré M@@S‘w‘%ﬁc' n
further det afdr WoltRodbrmsi{d i NE .4 Bsé;r%)%hgfdéﬂevzelot@/é n:rl;e f@ﬁgp'féon

In
DA A P T T T I TN U< O
Pai nt) conpnm&ﬂngcaaenQﬂﬂMﬁﬁﬁhemﬂnﬂEDBémﬁgﬁgﬁ}ﬁggF%edngﬂﬁggggéegg?gggPt
(Qorror) "vacha S840 a BB on 8 13001 RRRRRSRN, BieR Shieie b Pebmponent
(B) was held at a distance of about 30 cm from the reticulate material
15 andtheIeslnmdellverydlrectlonbelngkeptatr1ghtanglesw1th
the surface of the reticulate material, one side of the
reticulate material was spray-coated.
The thickness of the resulting polyurea resin membrane
was 2 to 3 mm on the coated side of the retlculate material.
20 Thé applied resin had become dry tack-free by 5 seconds after
coating.
' The coated surface presented with a fine unevenness
pattern corresponding to the meshes of the reticulate material
but the coat was continuous and wholesome without evidence of
25 pits, creases, discontinuities or cracks. Although the resin
' membrane was thus formed over the coated side of the reticulate
material, there was little penetration of the resin on the
reverse side of the reticulate material. The resin membrane
could not be pulled off the reticulate material, with the two
30 members forming an integral unit. Detailed observation
revealed that the mesh material had been mainly covered with
a resin membrane about the raised points of intersection
Fhéreof.

35 Examples 2 and 3



approximately 1:1 by volune and the NCO i ndex, i.e. t2@Deedrniger 20D4am no
groups in conponent (B) to isocyanate groups, in conponent (A), was about
1.05. As the mixing spray gun, Qusner's GX-7 gun was used. - The naterial
tenperature was 555 C 10 for both conponents A and B and the delivery
pressure condition was 7 to 12 MPa . As itde reticulate material, a
stainless steel nesh screen having a nesh size of 1 mmwas used. The
reticulate material was laid on a | evel ground and, with the spray gun
being held at a diEstaptetioit aheuinedl sind beMhd hethehi subala JBLAT 'hQE s
the

and the resins ' ' i being kept at rjight angles with
surface of thrbehc‘iér:%J e?&ca:ﬁ g?ﬂélﬁ%l:deg?“ﬂ',r%%%e%?ﬁ‘éea]ﬁ' #ﬂ%prlo AEEE R ExareLe al
was spray- coat &S PhéerHiernesBeatedhkor 68l idaine poimposéder esganfrenbr ane
was 2 to 3 mueabriheusoauBetshdesof Bhe r@licknkateorRLRLI Bl A0 The

applied resi o] dry tack-free by 5 seconds after” coating. The
coat ed surgf agng%%gglg%t%ﬁgu%ft mgdf‘i’%%ezuﬁgv%ﬁﬁbg’éd SoEPteFR- con tBgpePRied to

t he meshes ofS ofetheuratécwhate imdtebinl t h€heoatvaBse COMMd MOUSHand

whol esone Wi tkeitudutdenRteahi2ePhiSe MIHRSES: L1l inl;%hk'bt' S, 0r, GF acks.
Al t hough thear %%i.n ngtgbéfn? was thus?forrre'd ovtergéﬁ%%%oa edgaglledhea%anq he
,th

K e“ vk §iMR P Rt cas86m of the resin on the

reticulate nmaterra
reverse side of thénrieetitutases ndtler icalatstheikes preserbéangi ticul g ot be

pul I ed ofiof URevERhESH! B E 4B ¥d@lespl he,t Q enbers, formng an
i nt egr al Unit.{?E)etaile obse,rvatc%l%]r?sﬁ\g?ggf‘édg‘t’h%% A L
been mainly BEPRFERSWASHCORE1HYT ABABIHE sopeul thmarty ev denpopfitms tof,

i nt er sect i oncreheeepidisgbnEXamptees draodadk20 Bacaran 2004-dPnEXcRAL, t hat
t he mesh siz f o rial was _changed.to 3 nm and 5
respecti vel y?htgh%éggég%ggh?{#%g?&%l {éﬁelre\/\‘/’éesrsgt ﬁ%&%?&r Sfeat B fpst
fabricate coRpbSi ?® Hhedia e rietbraiogs esbesidardces. tiachedin dknedsreofa t he

pol yureais composite organic membranous substance containing a mesh
material as a core.

Example 4
Except that the mesh size of the mesh material was changed
20 to 10 mi, the procedure of Example 1 was otherwise repeated to
fabricate a composite orgahic membranous substance. The
thickness of the polyurea resin layer formed was 4 to 6 mm on
the coated side of the material.
The coated side presented with a fine unevenness pattern
.25 corresponding to the meshes but the membrane formed was
continuous and wholesome without eﬁidence of pits, creases,
discontinuities or cracks. However, the resin enshrouded only
the coated side of the reticulate material and did not cover
the reverse side although the resin had emerged locally onto
30 the reverse side from the mesh. This is presumably because
since the meshes were coarse, the fronts of the resin emerging
out on the reverse side cured without conglomerating into a unit.
The reticulate material and the resin membrane were integrated
and could not be separated from each other. Detailed
35 observation revealed that the mesh screen had been mainly



5 nmenbranes thus formed was 2 to 3 mMm and 3 to 4 nmm2®Detdiebaz@ad0ed side
of the reticulate material. The reverse side of the reticulate materi al
was also formed with a resin nmenbrane having a thickness of 2 to 3 nmin
both cases. In both cases, the coated side presented with a fine 10
unevenness pattern corresponding to the meshes but the resin nenbrane was
conti nuous and whol esone w t hout evidence of pits, creases,

di scontinuities or cracks. The resin covered not only the nmesh materi al
but al so t he gosieeresie wditdie at hesénf merbtindnsioutPaife afaildegy patgELal £bei ng

enbedded in thg HesiR b 9h¥ge8£15 conposite organi c nenbranous substance
cont ai ni ng almesh I\C/gtleri g}jga(seég core.. Exanple 4 Except that the nesh size

of the mesh naterial was changed 20 to 10 nm the procedure of Exanple 1
was ot herw s&xaepdat 6d to fabricate a conposite organi c nenbranous

substanceg The thj urea resi.n layer formed was 4 to 6 mm
on the coated si dggggg}?ﬁteﬂ%aitgrgi Ig%l_y‘ﬁ%ezecggt%&? @F%Erﬂ)?gs"éﬁ‘ﬁ E42RPEA B fi ne
unevenness pat 8 grdobhe obaekpbFrR it athdéheeskednbwist hdjoetid ane Fmr med

was conti nusesoadd, wind gaetedtirkhe st Eaienae,of &%ﬁe%rwicgeeééﬁéaﬁed to
the resin enshrouded only the coated
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side of the Fg?’fgé g%egn’%?mr?% AtF 4R 8E 5¢BPUSt ABPPEFRFSe side
al t hough the resi nThadaahkadyeddeqerddantont 918D 4 [fdncevhree-gimendiqami he
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of the resin_energing out gn .the reverse side cure out” cong

into a unit. Co”ﬁ%g'r’%'? ctht t@‘?i'ﬁsaﬂ}ea|w1§muﬁh§w@§nﬁe nefbPbbe wiesses,
integrated dhdcentinuiitehersepacksed ﬂfﬂa)ﬁegaghc@&éhﬁid l@ggt:%m%he 2004
observation ggygahed t IS, , een,_maj n cemer -

20 covered w t%j,éa resdiwngﬁlrg %éne a %%?gfe'ﬁ% S?’Lé%eséa %%Ei?‘ht“éc}/s&f Parhih &8¢t i on
t her eof . Exaﬁffﬂ:bclglate material was integrally embedded in the resin

15 membrane.

Example 6
Except that the polyamine for component (B} was partially
replaced with a polyol to adjust the tack;free time of the system
20 to 120 seconds, a solvent-free two-component curable
polyurethane/polyurea resin was prepared using the same
isocyanate component (A) in otherwise the same manner as in
Example 1. Then, using a reticulate material having amesh size
of 3 mm, a composite organic membranous substance was fabricated
25 in the same manner as in Example 1.
. The coated side presented with a fine unevenness pattern
corresponding to the meshes but the membrane formed was
continuous and wholesome without evidence of pits, creases,
discontinuities or cracks. However, the resin covered only the
30 coatéd side-of the reticulate material and did not cover the
reverse side although the resin had emerged locally onto the
reverse side. This is probablybecause the applied resin failed
to be deposited in a sufficient amount to cover the reverse
surface. The reticulate material and the resin membrane were

35 integrally joined and could not be separated from each other.



5 Except that the mesh size of the material was changadbDéemiermooand t he
tack-free time of the resin was adjusted to 20 seconds, the procedure of
Exanple 1 was otherw se repeated to fabricate a conposite organic

menbr anous substance. The coated side presented with a fine

t hree-di nensi onal 10 surface correspondizaig to the neshes but the resin
menbrane was conti nuous and whol esone w t hout evidence of pits, creases,
di scontinuities or cracks. The resin covered up not only the coated side

but al so t he betwdnse Sbéérﬁ@ti&@tréﬁﬁ@éldlﬁrﬂha&f tthféemesﬁt eyl @hehé‘@tlﬁé«%ét h‘g’as
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pol yami ne foggggg%oﬁéﬁ?r?‘ﬁ) J\?‘\%& PAFCTHEI ’i"?’gb’?%‘b‘? aﬂ:téﬁ‘t'wtﬂ@ é{aééley“opo—‘t@tiadj ust
the tack-fre®ft iptespecheonychergoR0 to 120 seconds, a solvent--free :
t wo- conponent cur abl e pol yur et hane/ pol yurea resin was prepared using the
sane |so§yaggtagl gn?onent (A) in otherwi se the sane manner as in Exanple
., Then, usi ng eticulate material having a nmesh size of 3 nm a

conposi te organi c Feptptahbat Hubpohvaelvafofralummatesd (25 t«ja& pAer SAIE,

manner as inr@@%&@w&th@?of?@i%@&! tpfﬁé%%‘c‘i‘cdf‘é‘ey}r  LEEhe st °°

pattern cor%esmﬁ % shes but the nenbraneé
conti nuous and | BSOS that v@\‘i‘ltdéfl’iéé ST’OpF?ﬁPO%@éﬁs‘é%rable
di scont i nui t Pedyarethamk s;esimvenass prtabaréesumﬁgvem@dsé}ﬁlé yiddwe 3 eeoat ed

ot R N s (L LTy TR 5

al t hough the resin ener ont o

pr obabl y bec'éﬁ*‘s‘égtah’éa'é%‘b’r&}% ayéBg R f“aﬁheﬁizq @ft?emNepﬂ)spmedsmeaamaﬁnﬁlcm ent
anmount to covenbtieoue\sebseanssr fasefalircdiald GW ahe SBLhEMhAhnandd he resin
menbrane werg, n%g? éz%ggr ally joined and, coul d .not be separated from &ach

ot her 20 Dece 4 21 Detail ed observation reveal ed that the nesh
screen had been maIShF9ated rice Riredent ¢@siithne finenenabenihe s @argiesand

points 1sf icdersgdndihgt Ber €8k. meshes but the membrane formed was
continuous and wholesome without evidence of pits, creases,
discontinuities or cracks. However, the resin covered only the
coated side of the reticulate material and did not cover the
reverse side although the resin had emerged locally onto the
20 reverse side. This is probablybecause since the tack-free time
of this composition was rather long, the applied resin failed
to be deposited in a sufficient amount to cover the reverse
surface. The reticulate material and the resin membréneﬁwere
integrally joined and could not be separated from each other.
25 Detailed observation reyealed that the mesh screen had been
‘ cotered with a resin membrane about the raised points of
interseqtion thereof.

Comparative Example 1
30 Except that the mesh size of fhe material was set to 15
mm, a composite ofganix:membranous substance was fabricated in
otherwise the same manner as 'in Example 1.
. ‘The coated side failed to present with a continuous resin
membrane, and the resin was not applied in a sheet form to the
35 reticulate material, so that the desired composite organic



5 Exanpl e 7 Except that the pol yam ne for conponent (B) Decamipar20oal |y
replaced with a polyol to adjust the tack-free tine of the system to 180
seconds, a solvent-free two-conponent curable polyurethane resin was
prepared using the sanme isocyanate 10 conponent (A) in otherw se the sane
manner as in Exanple 1. Then, using a m&Rerial having a nesh size of 3 mm
a conposite organic nenbranous substance was fabricated in the sanme manner
as in- Exanple 1. The coated side presented with a fine unevenness pattern
15 corr esponéﬁeﬁ@rﬁﬁomesmmebgbuﬁdmmbbrmﬁdydredIwa_Sas eonkindeyg and

whol esone Wi theut bevhdeacsr ehePbksSessi s ardd tipyities or cracks.
However, the.resin cavered o X the %og%gzlasﬁg%leﬁggﬂt%lgy%e Olrcﬂi?‘gt &SHblteri al

n
and did not COVRY FHRE1SFsyEPS e ide 4Pt MJugRPLREdr b8 ian Shadt chmmyse theal |y
onto the 20 revérséatedeatdhislis probably because since the tack-free tine
of this cenposition was rather long, the applied resin failed to be
deposited in_a sufficient anount to cover the reverse surface- The

reticul ate naPBPRAFCARY FFARIZi% nenbrane-were integrally joined and
coul d not be separ & ethd ravhweanh fatehetwo2tolpbabhedpobseryatinn Feveal ed

that the mespssgregenk ;keen vered W th_a resin nenbrane_about the
rai sed points of inter e(l%t ?(’)ntl%)ear Sopt etgn%li‘?aﬁlir{/cgaé?gb%ﬁltewisﬁ@&?ébt
that the meshos§%ee 6f tRRE-fEERriire ds 38eminetas. fMinisaconppestien argani ¢

nerbr anols substedon aaatbabal ¢akadg Hne@hnEid S 318 50K TBRRG A5 N

Example 1. T ide failed to present wwth a continuous resin
menbr ane, ah%gt%gaéf}g%?pzlev&s' not applied in a sheet formto the 35

reticul ate materi afhe spatadsideefaeted ¢d ponposi Wéthrgadne ir0obe eeisiey 2004.
22 menbranouseibataneadcent & BesPROYIARM. o a5 SN P8rad o LAl
r

because of thee exuc_l;ssnﬁg%y l.ar ge rresn size for the resin to be app “ed,
the resin was ‘h]o‘f Bt et adr sABeEhREr Wit odefred composite organic
15 membranous substance could not be provided. That is probably
because_the tack-free time of the resin was too long for the
mesh size so that the resin was not applied in a sheet form to
the reticulate material.

20 Comparative Example 3
An epoxy resin (Toughguard E tdp coat, Nippon Paint) was
coated on a reticulate material having a mesh size of 3mm. The
tack-free time of the resin was 18 hours.
The coated side failed to present with a continuous
25 membrane, and the resin was not applied in a sheet form to the
' reticulate material, so that the objective composite drganic
membranous substance could not be obtained.



reticulate material. 5 Conparative Exanple 2 In the sphpesémbere®os

t wo- conponent pol yurethane resin wused in Exanple 7, the anmount of the tin
catal yst was reduced to give a tack-free tinme of 30 mnutes. This
conposition was 10 coated on a material having a nmesh size of 3 mMmin the
same manner .as in Exanple 1. The coate@3side failed to present with a
continuous resin nenbrane, and the resin was not applied in a sheet form
tothe reticulate naterial, so that the desired conposite organic 15

met hbr anous substance coul d not be proviidatts That is probably because the
tack-free tine of the resin was too long for the nmesh size so that the
resin was not applif}d in a sheet formto the reticulate material. 20
Conpar ati ve Exanpl e 3 &nmgﬁgﬁft’ PESTRAPT FERGHEUaT CTR et gaiigpon Pai nt)
was coated BRTRreEEOIE Hutst anEecoBpr halidg RelRSdh @i 6 r8hn3c 8s i FNgnd

tack-freesti ger@tibNe-££SHP H‘Qﬁ—llﬁcf‘?%t%rigle coated side failed to present
the resid was not applied in a sheet

wi th a continuous &S%anbrane, an :

form to the reti SYRPRLSES, Ce8TERgt 2t Felvppeciise wonpsinomeditgani ¢
menbr anous sobsabhe ereninl dnnat réei aktai et HIQ-Dererere 2004 1232 QAINS 1. A
met hod of fabpigaging,& SRR HL Q193¢ Jegbranous_subst ance conpri sing
a nembranous organ#c r‘gs(?n a‘_ﬂ?‘@: é:%rlgeitj‘lscluna e*IPIpaPIRY KECRABLRF i A whi ch
conpri ses coé”ﬂ@“&?s‘ﬂﬁlerrﬁﬂlﬂeté{ AW Econponent curable resin on a

reticul atee oznbate ltiteramgt olcal ai e sdesls JrfaRiky rtewncf?ﬂ@ggﬂil ith

col I'i si on-m xing %{gé/ulcaq:aet ing, and. al | ogl n i‘he resin to cufe 10 and to

t hereby form a nmenbranous orgamE éfé"lenmi‘—=1 F(’Eg? F wwth said reticulate or
bar--1ike material.

2. The method according to Claim 1
wherein the solvent-free . two-component curable resin
15 comprises an isocyanate component (A) and a polyamine and/or
polyol component (B}.

3. The method according to Claim 1 or 2
wherein the reticulate material has a mesh size of not
20 mwore than 10 mm.

4. The method according to any of Claims 1 to 3
wherein the solvent-free two~component curable resin has
a tack-free time of not more than 3 minutes.

25
5. The method according to any of Claims 1 to 4
wherein the membranous organic resin covers at least part
of the reticulate or bar-like material.
30 6. The method according to any of Claims 1 to 5

which comprises fixing said reticulate or bar-like
‘material in position over a substrate surface to be protected
and, then, forming said composite orgahic membranous resin to
cover said substrate surface.
35



2. The nmethod according to Claim1 wherein the sol ven26 Deesgnben@00éd4nponent
curable resin 15 conprises an isocyanate conponent (A) and a pol yam ne
and/ or pol yol - conponent (B). 3. The nmethod according to Claim7. or 2
wherein the reticulate material has a nesh size of not 20 nore than 10 mm
4. The method according to any of Clainms 34to0 3 wherein the solvent-free
t wo- conponent curable resin has a tack-free tinme of not nore than 3

m nutes. 25 5.:The nethod according to any of Clains 1 to 4 wherein

t he- menbr anous or garw c Tﬁélxﬁeﬂ(&y@r§c@@r& ttd)Qflta;LQJ dhe reticulate or

bar-1ike material. &P hﬁd accor to any of Clains | to 5
whi ch conprises fi XI n sal d-P2c TPt et ors aqei Ke aﬁ:atlglalsél °pA pegber on

over a subst ritleahiad acemt smpagpronecetd, andrt4heind fxsgr.ng sai d conposite
organi ¢ nmenbranous resin to cover said substrate surface. 35 20 Decenber

2004 24 7., The net hgd cordl r]_g)r%o Claim6 wherein the substrate surface is
at | east one nenber ct e it Nk Etéimndrtar and rock. 8. The

net hod accor di ng toW@mlm T lvhera vertthef sal temt—cbhpenkbne- é@ﬁﬂ@f@%eﬁi{ abl e

resin has anback-theR-Fioe-of QO&f 5€ nds - The met hod
according to any of Clains 1 t% V\A‘lrl:é({)}gél] t%%he mose(:coﬁlggnent

collision-mxing type spray coati ng is carried out at a collision-mXxing
pressure of 6 to 13.MZhebynerdans aeicoadibghtpr 8E§USE EIRLROMPARENRE

gg: :c' i: ggom nmgx:‘ Egczw?ﬁ%,ﬁre%m YN WL Eoﬁpglnéhggcg £ 1cg1—rtlnlv}\gltnr<1g %yggcggpéfal
oating is carried out at a collision- -mixing pressure of 6 to
15 MPa by means of a high-pressure two-component collision-—
mixing type sprayer with a mixing spray gun with a mechanical
self-cleaning function.
i5 ]
10. A method for corrosien-inhibition of concrete
which comprises fixing a reticulate or bar-like material
in position on a concrete surface and coating a solvent-free
two-component curable resin over said reticulate or bar-like
20 material by two-component collision-mixing spray coating, and
- allowing the resin to cure and
‘to thereby form, over said concrete surface, a ‘composite. thick
membranous organic resin comprising at least part of said
material.
25
11. A composite organic membranous substance fabricated
by the method according to Claim 1.



10. A method for corrosion-inhibition of concrete wpEhe&OABEi®Bs fixing a
reticulate or bar-like material in position on a concrete surface and
coating a solvent-free two-conponent curable resin over said reticulate or
bar-like 20 material by two-conmponent collision-mxing spray coating, and
allowing the resin to cure and to thereby® orm over said concrete surface,
a conpQfEqiRd R u rganic resin conprising at |east part of
said nmaterial. ?@%@ﬁg%"%ogp?«gog,l EnPRGAHNREr MEUBRANOES tStmserAaty | cat ed
by the nethod according to Caim1. ETREBTOF FABRI CATI NG A COVPCSI TE
ORGANI C MEMBRANQUS SUBSTANCE ABSTRACT The present invention has for its
obj ect to provide menoM&lent BhPOL: 95n habrisat i oslLte organic

menbr anous sypstance h’n% a_reticulate pr%a#gg?gggﬁao T ldgen ngvel

sol vent - free "t WO C%Fr%% &ALy PE T HPERPE. Fe SrAanke menwEEREUS Glubstavent i ng
corr osi onSof 4WOmMer et sesiibelabe esr ibdhdlitkec aasiengallef ogts sdI6RntaSree
blistering, swelddoRgoaltt exfsl i@l Luelivhenqth &8#50 { Lfege, s
noi st and carg:ot}%ogsa%ioefi through i@f)a shorlt Eeri ogm 0 _C{i%nfg_l’r‘%ﬁ%“p%%%ent
invention relates to a method of TEB TS tacrbfpysire digstiscsuch

menbr anous s@ssPhheeexingr Fvehling anshtxEoloist iomganés wheai thealBdndrete
reticul ate orsub@acki ke ndaler hal, caMie B2 PIREI G802 LNY Sald reticul ate
or bar-| Ege gt %ﬂngl with a sol vent-fregl t wo- conponent c%rsg% gé%‘g}%&i n a
| ayer by  two-conponent collision-mxing spray coating, and allow ng the
resin nenbrane to Ehe ergrgntolnvdrerishy rébateanol ateghabl GIE TR ANGAS MY gani C
resin and toaacoRpEPOEl (rUiRNheniREREAE b SRR AN SHARL LG P! © DY said

membranous organic resin and a reticulate or bar—like material,

which comprises coating said reticulate or bar-like material
15 with a solvent-free two-component curable resin in a layer by

two~component collision-mixing spray coating, and allowing the

resin membrane to cure and

to thereby form an integral membranous organic resin and to a

composite organic membranous substance obtainable by said
20 method.

Fig. 1



