; de "NH6~T49) 0 3 JUL 2002 11l *166166* METHOD FOR APPLI CATI ON OF AN
EXP. ﬂWm G SYSTEM The present invention relates to a nethod for
sepa tion of the conponents of an expandabl e gl uing sﬁlﬁt\ﬂm @ o

a subst rati@: the hardener of which slystem is acidic and forns part of the
expandabl e capabi | i t YEBIODHP8 ASULEAHON FhaN EXRASRAPIGCIS M $6TF ates to a
device for carrying out the nmethod. Expandabl e gl uing systens are known in

the art. Such expaidabsengirivbm@nSyitemo camethod fex a@phtd @ppifatoetRe
pi eces to be glued together exhibit |rree%gl arities in the surfaces thereof

to which gl GeTPENS Heahprandeple Sird9 SYStemPMta @ sy alen th 8adenshg’ WhChooden

pi eces togetiREm iSatidic asd fofrRé par &t tAe Efbankifle EALRADINBIVIHRC bysidin Ofhelihveiiam or
10 lam nated tinber The glue will then fill out these irregularities and

t hereby pr odlsaelates i hfeea/Phepramaionbihemethast r engt h as conpared to a gl ui ng

system wi t hout a gamnbadieNignends 4hPsémacre KNBRE NEthORireCEuPfl etptrBabi¥SHQRS | S
to reduce the anount of wood ich has to be renoved by neans of, for

i nst ance, pﬁhsfwrn@;cafbfpbﬁéa"gq'@bﬁgS%WW%ieEC%tOrP@@Jqdﬁeg%tnfsrf @bl irgoRItigs ued
smoot h Howeyfhe shifackd @Vte? XPRRIERBILE 1s0b b RgpRYS§RRBsI B bmipl EXRROHRRLF
feature is acconplished by neans of, for exanple, a gas-form ng conposition
or mixture ¥EpesMPECEY dedethies puchi As.afed Msargentyr thenparidattyre pegpetanm we| vy,
which isdn i, Ot ' j ' an
expandane ST HEF Ao, fré OEe ILLAPNRKE RS ool Bfice TR Flredl bR SRE8 Tom
has been di saVgead 'nproSet 3g7aRA aswoemarad tohe giiing eypterh wathooh@i gag-forming
conposition_w h i N SHJ f.fe t |

i oduct | ofearoNohe e eBieRkbt B Ly o Fedbef A EhBny hddE IR 12

gl ui ng syst énbe hiemevedny mieern ofaferl ingdndeo phningtheidre giwmg trherdeotennudke ahe

adm xture of S u i i r

ai scl osed iﬁ'urtlf%%g@g@%%ﬁ%gﬁﬂggéhpgﬁggﬁqéﬁgyg?vzr}%&%ﬂodv%%i %gg gsﬁ?rﬁgv&h?l for
exanpl e,1 e exhpandaiiel feature riec acaooipbshed tyiemeans ioft ésralexamplehea r gaskfoohing

cl ogging, or_build up i he 2 il cation paratus_of hardened o

bar tral Ty napdevdn Fiulecsor i 08 v Bnknne TBRERL SFmaene T y TR,

Addi t i onal | whichhe intiogldcealf infoothl ghgng oystem Ge the frde @AY, MBRIchoah expanbable
application equi pnent will be esent dye to the presence of the foam ng
oSt 1 on SRIGCTSER ol BrBE U Gt CRVRROS I e SHSSEn e P RUe L | oo

| ong per i odsucd27RRamByhenéih thed@ixihigf df iaGBarhingcompssitionewith MeAeSArsditatgy ¥an bé

woul d be_ hi Plﬁ‘?ﬁgeg rable,to provide a nethod for aggl i cation of an
expandal% 3 t atstb%f"@ﬁ]off\}ﬂg? cHon HeNG CRIPBHER B NAUIEG FataNSst em can be
recircul ated, andHiheiebtpahtigbid GUINEE)EMOhavRXdF HeR hpRER o, subs@atgdm, ther i or
to the pressing gf t he %I ued, substrates toaeéﬁréer, i S m'nim'%ed Al so, it
woul d be hi ZLP{FW 88 YRS 8 HiE SHTRPNEBIS AT Iy SPE RS PR BMBEe8S of
expansi on, igsiosedd@US 961585 ANThd HlpaieddySterisknBW e tHeOarBIWiPMibr &ladipievel y

| ong periods of tinme fromapplication to pres&g}gz and to secure a uniform
formation ofegdficih e Keergpple: ce clonpiidie She depheti P99 R Ryl He BriB8si ng
2 ~0S~M 75 MahEIR¥ESn apdardidbOnerati O parktis inbBh&Y, Irlixiurd 8f BHeMBnfodrBRIggat i on
systens for separate application of expandabl e gluing systens, which can be
adj ust ed to”ﬂ%é‘u@BLﬁYﬁ@”‘sy‘éﬁ@ﬁﬁ‘ql'w Haask iof)fpaamﬂtohé‘”é@%ieldwsa%?s@m!ﬂry'”t‘hﬁes.

Al so, it wé}:ﬁnwaﬁoméanwerﬁ%an b&BleRett YUk 1BhAPreSERANGARL GoihHb MBmp¥Sh&N t hat
requires sm anounts of gas generating 5 substances providing I nproved
adhesi ve j oiAfosstarBgndigter absuchtapaicatan, pad ppeiattontdyang ilong nenads Phiyse Wil 8 t he
nmonent  of a%g@qﬁ baBuef @ gluing systemonto a substrate to the nonent of
pressing the substrates to be glued together. Thus, according to the
present ihvent i onAceprgreghhadwewd be dishlyadesiraiypla mayiiemm method for application of

an expandable gluing system wherein the components of said system can be
recirculated. and wherein the formauon of expanding agent, 1.e gas, prior to the pressing
of the glued substrates together, 1s minimised Also, it would be highily desirable to be

able to uniformiy regulate the process of expansion, 1.e., gas formation, for example, in

tJ
(B3]

order to allow relatively long penoas of time from application to pressing, and to secure a

uniform formation of gas in tne applied components. especially during the pressing

T
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1 o the conmponents of an expandabl e gl uing system conprising a resin
conponent and an aci di ¢ hardener conponent and a device suitable for
carrying out the nethod are provided, by which enhanced adhesive fpgadhyL 2002
strength properties are obtained and at the same tinme the above- mantloned
probl ens are overcone. The nethod according to the present invention is

defined in the apREpdss 12,810l 0B ndy GOIBELSES Gl 4hDE 8 BLERSSollns o

substrat e toget her y usin gluin conprising a resin
conponent arubparaltfaa;mtmnetronocﬁrqxpamwble grlhag eysmemmvmm cm\nlm agjostpo hetite gising

acidic, and the resij of,.pore enerati

Subst ances. cgEl & PSRl RG s g e RO RBach el e e Br dThY Bardle v

conponent, wirer ebyexbbedat%@m:@ﬁdyttbm trat dequeres canglio amolists asfe gae pehatadhy

appl i ed onto he s rate e aci di ¢ hardener conponent used in the

met hod of >t h#! ﬁU‘é‘?’?tF?'BYi B%er‘é AdESHR oS 51 gani ¢ or i norganic such as

hydrochl oric acid Byodssaﬂﬂb@Qde 1c|s&aéatm ﬁéqhneatﬁaﬂﬁmmﬂrcﬂmf@'lﬂn@ﬁ\bdteof aMlication
especially suitable group ds are the organic acids Suitable exar‘r}j)l es
of the |atte? 2PUNPS %‘E’BI°UE’rPeS‘éR?FrP@ﬁP8’eaFB?’Ber§ PEEEFBB A FHOSURIERLC % Ale
latter of 2 fguhéch being preferred. Exanples of suitable organi C
carboxylic aC|ds are, formc acid, citrjc acid, and maleflc aci d, of which

formc acid) and rAN&fPCORingoxthe RrRsePbinValOTha MeNiadelae SeRAaE 3aPlicAtRAL!t he

addi tionab faChmBBndtts Bf &Y bHaRdate @@mgcyygeh @bmbfing £ BSmBAEhERMd an
generating the gas, the other conponent of the gas-producing reaction

syst em bei ngadidie hgedengeremapnany anshatdavise. SUSaWEI f@hﬁ@é‘h@r%{tlth@ gefhed Afte i s
3 0 provided m.agdﬂugtm@n Bt fc&@%dﬁézﬁﬂerbnewe%}ﬁ%&fmés%%w.m SCLOM

Dependi ng on Phe re ctivity of the conponents’ in the gluing system t
desired assesAshgtime tgsabogpawntipnagicmeieres arioaspcomEout substrate damagi ng by

the acid used in te hRRBENGOR BTIRSHES P nkARON s Qbrldie Al bl fckne

sur r oundi ng at m)sphere SucC I n the worKki ng envi r onnent ater
applied $6r add@sn&yomn@aelswmngd@f preses ol/substagie tagethgs 3 WBINgan expandable gluing

respectivel ys)bsﬁ%? E@-&Erfsgfgog %@inn&npﬂoﬂght%ﬁlayhm& @gnaér{eﬂﬂ%epém e REORE

conponent s
component 1s acidic, and the resin component comprises one or more gas generating

substances capable of forming a gas when contacted with the hardener component,
whereby the resin and the hardener components are separately applied onto the
20 substrate
The acidic hardener component used in the method of the invention comprises
an acid, organic or inorganic such as hydrochloric acid, or an acidic salt such as
ammonium chlonde. An especially suitable group of acids are the organic acids Suitable
examples of the Iatter are paratoluene sulfonic acid and carboxylic acids, the latter of
25 which being preferred. Examples of suitable organic carboxylic acids are, formic acid,
citric acid, and maleic acid, of which formic acid, and maleic acid are preferred
The hardener used also has the addittonal function of providing a component of
the reaction system generating the gas, the other component of the gas-producing
reaction system being the gas generating substance. Said gas generating substance Is
30 provided in admixture with the resin component of the gluing system
Depending on the reactivity of the components in the giuing system, the desired
assembly times, special considerations about substrate damaging by the acid used in the
hardener and emission of vapour of the acid into the surrounding atmosphere, such as,
in the working environment, the later applied strands may overlap, do not overlap, or do
35 not contact, respectively, the corresponding previously apphed strands of the other

components



As used here, the term"strand" al so conprehends the neaning of t he term
"ribbon", also conventionally used in the art, and any ot her #ﬁsj"g‘n
devi ce accor di ng to the invention is defined m t he appended cl

be used for carrying out the nethod, wherein the conponents of the
expandabl e gluing 5 system are appl ied in the formof strands into a
substrate The presenAs ufRbeRdré Othe tefih €§tAInta aRb f@mdrdhBrdAtheamtages odihadlfrig

an expandabl e i Ng_system haV| duced nunber of essenti al
constituents A @B 'é%/F?)'“’e%{l?é‘B'rly a'qtgetaﬁ rldrﬂ%r?ﬁ\ebﬁ‘,e 'BHe need of a step

conprising the add| tTerI‘tieOIf:e ac@ading orthe Imger&wat!semﬁhéﬂ (6} thémp@nuiecmglas:yssarﬁraanor
into any of it nent s pplication of the gluing system can
conveni ent |y bé gfﬁfﬁﬁ?r Hﬁgl\}&lé’b‘?/@let og ‘@6 AP Y 'f‘%“q%’gmlsrﬂlé'?ﬁ ?’&’? %?ﬂ"i/g'é’i‘?ﬁl I
anmount s of Ehesyg&sn genabidd in theSfohis bstaadaih® naddesle whi ch gives rise to

i nproved adhesi ves d strength properties_of the ued products The

t echni que accor di ng(JLﬂ“tﬁ3 ‘frﬁ%e”b%egrétfﬂ” Fm/@ﬁt PHsite %%Vg@@igﬁ? Pl U e ARIEXARTRPIEhe
anmo resin sysgieng.systbe haangeredue®humbércdi eadedngebrstdldnys aatbdlbsally Rcasmings

of such 15 systgg% are, urea-fornal dehyde, nel am ne- ur ea- f or mal dehyde

mel ani ne- f or malCdBRYWEM RS APRE OLi7 slP SRBABING BiF AP Hieh R srsiorneg saﬁam Into

furfuryl al cohwk gl éyseeh, vainteryas ité BeRMentENEHod BSadpi@ididR ion eSS ARG/, Can
be any carbonate or %k/dro en carbonate that wi|ll generate CO- upon contact

with an acird StATt Ve et hpelaingled Mpepvernageamnyg, toé'@d'ﬂmﬂt'Q”@”W?ﬂ}aB@@}?ums

carbonate, cal 6ﬂtHéT'g§§% Mhesu&@mCem&%@a@m&rﬁm VEIRRE WnGRERAMIMEsves and
anmoni um hydrogen car bonat e, nesi um carbonate or a m xture thereof

Preferably cal f%’\ﬁ’h‘?fﬁ?%?ess%m WHPBEt e i s used The gas producing
substance can nornalips t@@nrﬁqnuﬁlawé@v@m@te hige E)Pe?,br'ﬂ lmp&n%nésdeela%ﬂu%%% the
ranging fromO 1-10 % by wei ght, swtabgy romoO01-5 % preferably from
015-2 % and rm%rf"”ﬁrréf'érsétﬁwsf%rﬁmwff which gre30enerally| apidel RMARS plusush
active formsof s\aainth §er§rE§If&?fﬁaldéhy@etrnéarﬁwf?\'emrézhﬂm%eﬂydgthgfaﬁ‘\tn% fB%l%?de
with any inpurities excluded O her gas generating substances, which
generate a gasMBAUIMFgUaa-PeRRChisTMRIdeNYgeI Fesinen anRefudm aaleohwl trhodfieda vaeties ed
m t he hardeneryeofppl d al so be used mthe present invention Exanples of such
gases are, for instance, ammonia, nitric dioxide etc . 3 0 although not
preferred from an enVergash REYLENg §t’t§t*ﬁmelcﬁfﬂ be poy caskenayt er Mideoggasapenaie fatng
substance can @.h%@nér‘a(e E*aFBh @ont3& WiHes JcQQ%Ln'fh%Te é’iéaane% ﬁqg%ﬁﬂétbﬁ’d}a%o&d%' er
such as kaolin, m xtur'es thereof However, er used

conpri ses, 28r ’@@ﬁ&el”t ERrBeNakm eCARIUMDEASLYALE. g@ﬁ&ﬁatqar@netebsatnan@re@ma@are@@éﬁ

her ei n, theto;;n’;;,ln AR SN &n Ve L8 f ce | d
be kept W t hin thg mﬁgrd{?g HS%OQ#ét e%ﬂsglo@eéa Oﬁb@ orséjmm§%m§&@5‘heﬁerfrirgﬁk'I

of the inventi@cupREIPNEPIEETPTRRIE!S SRSt Thewap ﬁgndvﬁeg gukstange £p8 nemadly e
appl i ed separ %abared rﬁmpé ;eelﬁtaoma)oﬂémﬁm %umga@@tfﬁm 6a ob? BLEAGR! éLﬁtgﬂg
for exanpl e, éqrreans of curtarn, spray or str ype application, ny
conbi nati on t hieeredd ! SA%plnerenabtynfrcprn Q‘rﬁe2f°érandofnostep@matey dtamarids-bP *hes
respective-gonpeORRLS ol f t e
gl uing systemt %e gu g'?)ruggt %gﬂéﬁ%oﬁ%&@%%b?.&@:%ﬁ% {ehgrfor(?’rt (ﬁag%l“?r%g?ﬁgatmt he
substrat es ar e3ds vighey W@gettehe&xclan@ﬂ pressed into an aggregate, such as, for
exanpl e) a wooden b ks t

the expandabl e gl ui ﬁ‘g‘ﬂéy te r%gage £ a{i?@‘:}égcgh?’gggﬁ ?‘ﬁ ggy%bﬁgﬁﬂéggﬁﬁfag
following the eppldrcihe comadivitbanccsyuse@m the htarhien&;umcr astebe uSkthodhd present
gas-formng r eﬁ@éﬁt@ﬂ %Q%&C%ﬁ SHBQ%age%nEl%th r n t%ﬂ%: té’wm r(?lgpﬂnr?cnh%x ?tc
contact of the conponents wth each other's esira Iy not be

est abl i shedOunalthougiiodt moefersss fngm afrhmsronmhetamrhiodnbfortehmplnvent| on errpl oys
separate applicatio r C

m xi ng of the corrpoETeHr(l;"t%a%f‘%ﬁErali &? g]%&&awrcégg% E%O BP%QE{ ere %]ehd gg%

the gas-form ngyeoiresisillec sustr Bngapni or rmnurps ewemQHoWeeérembhyhe ;ﬁuer used
regul ated, con n nt act of t strands sho e
secured, in orE 'n&%?soerccﬁ?‘ée“@%s é’g‘gqoﬁa e° 8?””7“”@ suggtaf‘%eé; SEE Ly %udmg
pressing. Ther &k amohet of ds-plor Adtng fqrreaxtlsmcmrsubaandee showie be aegfwihingthe interval
regul ated, .whi Lg alsg |onger periods of time are allowed to | apse between
applicatiori'andt pressing, such as, 2 o up to 180 mnutes, if desired,
preferably 0-90 m nutes This object is achieved by using application of the
conponents in the formof strands.



Dependi ng on the reactivity of the conponents of the gluing systemand the
desired assenbly tine, the strands of the different corrponent»ﬂ j““gr@s t he
har dener and the resin, can be applied in relation to each ot @r ; ri ous
suitabl e ways Thus, for 2 5 | ow reactive/sfow curing gluing systems, and/or
short assenbly Mres, it is suitable that the |ater applied strands of one
conponent overl ap the. .correspondjng strand f t eyiqusly .a ied.
conmponent (s), or thEny t%er éneghﬁ’gjl ?fcejg\gaﬂ?%?(tz'gﬂttﬁfgwgacﬁ"pgﬁ%n\ésr c%“%‘ﬁ'&?%%e%"?re

i n essenti al | ysystemt @xe tappliediseparetelyo Ahgicatiment the giling Sattm va feasdcomplished, for

gl ui ng systens_are used nd n S tl re desired, it.i

sui tabl e that etx%@%‘ea?’ 5rm§%"5| {’fce)éj%%c;%gﬁa ?a%ggl%'ld ! %gerg'ﬁ%boﬁeﬁf agy eCOH%B‘FF%(H

wi th a cert ai nhetesft &pplication ekttt foon df csephmatecstrands po it regpsdtiva rdsmpoheritd &
previ ously gppliﬂed gorrponents) For assenbly tinmes of about 60-120 mn a

di stance of~ adOUt 4-8 nm between the strands of the different conponents of

the gluing system stehagmication of recexpandabledyididgesysiesi to,thé sutstratesduven af,gor

assenbly times _of about 15-60 mn, a distance of about 2-4 is preferred,

and for assenb‘ilxﬁmf)ﬁerrévsoog?" éaﬂb%'?e'uﬁgetsé’bi%a??ﬁ ﬁreotefgﬁ’qtg’gg?ﬁeﬁber&“n.g}%%ssggr'ﬁtﬁd@ or

essential | y canyaghtehetskessnior eampls, swaddenbeam S 0 3 JUL 2~ During the

pressing, the two c W touaome exter{heebet wee. [1e pi eces of
) t

substrate that are E&F r%geq%}%sgéu"ﬁfﬂé%?? REHUCRA &f 888 N the © Qﬂ?ﬂ%ﬂ%fﬂ UWNg-1Y816Mwi |1 |1

be ni xed wigh wastiabf bedurd & the Bing e bredogy gelioWimanhebpieation df BedRY&ESItBEhe and
are thereby br inéo a nore intimate contact with each other. In this

ought :
manner the pr ish’egﬁ?é‘?s'g 0ce; the n@asHPIRg VPRFIOR cEATMEIGRS rHPOP hettack <& 11§, WY so,

the gas for matdopipoftits Be thRadt 0B el ddtpBhdnts WRNEdch RtHeP shdlid GkirBbix hbihet fIys ONe
extent Accordi ngli/,%1 in one enbodi ment of the nethod of the present
I

i nvention, sep& edppti £4qh BrEsEPI-t Husc BIepBRERd &f fhe PKRNUPD EMRYS StePaliates i s

used. A suit abjpglidayh ot to HRithiPRE Ic6RhétARd He ddifcCIMRARE DL e USRHoAdAtS he
present 10 nmethod, is a device conpri si nﬁ a unit of at l|least two hol |l ow

. 0
menbers, atS5| f48F IVRESHEFA thefebetficned MEngasHPGYNL BEPCOTSt PFCHRE rAFRT toof

orifices in eagkssiRMPREedes] dNeduhitd 2atudul emnfed RBRIaMEICRERARAL RBhE @
substrate, below said holl 6w menbers, to form strands, the holl ow menbers

bei ng posi t i orRSEUIHRSy EequRd. i Aiderop seEpEi BnPHRHAleWRIEFEIll @falbR SRNEhHEUNNg
or i f1ces of ongeliglel IHeRBIIR B8-Rrhiy 90Flor B E1PmdR (RGN BQGAER hbiRTA4S

relation to the correspon g orifices of the other nbers) This

devi ce enabl edorgspirrueds frimsf aretrioweshiodarset Retwienzapgliaatipny agy presaNg.stweh 28s a
resin and g, he\fﬁdt%n%ro’mﬂﬂtteﬁ, PaSdRst ;f}r@f%?ablg"@@d ﬁw‘:r@tetsh?hxl: %B;%Et ué‘%%bx‘f‘éﬂi b%l{]éé%ds

of one conponent are overlapping the préeviously applied strands of 't
ot her conponenppkjatiomnbinheemperientsh thedeni efstransts. such appl i cation of the

conponents used in td'é%ﬁﬁ(g,?gsgﬁg?@ 4 t),ty@qihe Eﬁg&)n@ﬂ@o‘??h&ﬁ%@%ﬁ%n@aHJ‘itﬁe of

at |least two hollow ne , east "one nenber for each conponent,
provi ded with ¢eshedBesendly ynefthe syands & dbh difeiebleeorerospptacslichosalpplhprdener

respective COWWE@PesﬂQEQm Be Eb‘&r’é& irPleRt B OMCR Bindr Ja%hswg ﬁggg%yé Orri,Qr 8

strands, the | ow nmenbers belng positioned above the pla
appl i catiod? whereagyve/alow cofing higingrsystemesangifor shent Asdembly vreeshelr's sudabigathal | el
di splaced in the later applied strands of one component overlap the corresponding strands of the
previousty applied component(s), or they are apphed adjacent to each other so that they
are In essentially contact with each other When high reactive/fast curing gluing systems
are used, and/or long assembly times are desired, it 1s suitable that the later applied
30 strands of one component are applied with a certain distance in relation to the
corresponding strands of the previously applied component(s) For assembly times of
about 60-120 min a distance of about 4-8 mm between the strands of the different
components of the gluing system, such as the hardener and the resin, 1s suttable, for
assembly times of about 15-60 min a distance of about 2-4 mm 1s preferred, and for

= assembly times of about up to 15 min overlapping of the strands or essentially contact

between them 1s preferred



2 5 the machine direction in relation to the corresponding orifices of the
ot‘her hol |l ow nenbers) This device enables application of the conponents of
a gluing system such as a resin and a hardener, onto a substrat ey gu\gr 2002
the | ater applied strands of one conponent are applied at a certain

di stance, depending on the gluing systemused and the wanted assenbly tine,
inrelation to theDErevi ousI%/S applied strands of the other 3 0 corr%ponents)

A preferred met hod®BFSEEA ST gl WOAMBANGTHS PHoMoleRogte e hghvaeD the

net hod wher eblecéhér sabstvRe By heeodisy preedd tofaeiet Whetdl teOESrRSIRAGI AN il bands
of the conmponents used, are in essentially continuous contact wth each

Y
ot her througA¥Rd ViHe SREhETR™ & 2 Nighgr deramdhan prprdo 39 Preseng 6ancharenhereby

nmanner, uni f @rdtigROIRIcAS ImdPé irftiifate BSMtact A dash @RIRET InShis Mihmel heSHepdgaL the
time of application while the nore fully interm xing of the two conponents,

. ! . y . )
generating t HeNgjation will opgyr dudng e REPRSIIS UNER Ithe BRs 1o/ RRtoAfuUpRG H1$i RiBSSINGsWikin

exanpl e of apgiihlite BMhEFLiRg BTRASH SBEHt of the nmethod of the invention, a 5
met hod wherein the resin conponent preferably is applied fast, mthe form

of strands, which 8€GoaHEEY.ofit iCoRatMEodiesnt cefalhes ethod elotha dresest emventan. y
conti nuous '@xﬁ‘erratm%bﬁ%t.on YNRE BLRAShehREn ﬁ@rf Slst/GRIPONELY . I n the form of

strands, or by neans of spraying, Is applied, can be used. This enbodi nent
is, for exanple, shisugphle ogwen fortsych agekratiendol Hherdonipeneds tused gothearesat

har dener ,3nd il [k eelic. ddindrlifhol £LhPY 01604 X AR RermbBHINL YoasP bfiE e
pi eces of spruce were provided wth a conventional non-expandabl e gl uing

system and wentpearforegpemdatbensysprsmded withea inurdet iobrerficass peeadtv elembeby
neans of sepatals. Sty A ARl IGALLOD Qlnchhsh! Y8 COTRARER! 5ol oLy £35f. o1 her

Thereafter |anm nate romthe pireces w € non-expan e,
and t he expandaiiees, gb domy ssysdsenhe helbpentinberlds yherranpositwse cuverd the pant et ed

for delmnatio MPLE 1 Substrate 9Q cm 15,5.cm pi eces of spruce ,Resin
component | SEOMGTIET, RLL D 0 bE SRR Phene R L S oRBar PR S Be

cal ci um qar boraabiee dsedtive Igatatgene ratdongsppubisd anicey oChetatiir hafiovg agmber(s)
generating s nce in

st blt he rlesjfn: fllr.% bné’ wei ght 2 5 Har%ener ongonent.
formc acid BRASSE FBICRFPPREPRIBHOT &R FREPYERS1YF S ArBiRt zib?ch? g 499
gl 2 Order ofanapphadrdsater,oshtd @ssubstrithewhdran dissn Rter Alpblyd @fplks @ bhe rombbgent
| am nates were pressed at a pressure of 7-8 bar during th 0 night After
one. day o " aPrEeRRTI e R D AR Wars o A e RaR i nat | o The
results are shown Ancthéesuitableeddaleoir EXNVEbHcationCeIMRARAR pdnpntsxaapl 8 the Was
r epeat ed 2vgith t he onl dei fference that the r?%it Irtleacsztot(;(}c))onent used

present meth 1s a device camprising a unit o hollow members, at least
one member for each component, provided with a number of orifices in each member
designed to apply the respective component onto a substrate below said hollow
members to form strands, the hollow members being positioned above the plane of
application, wherein each of the onfices of one hollow member are parallel displaced in
25 the machine direction n relation to the corresponding orifices of the other hollow
member(s) This device enables application of the components of a gluing system, such
as a resin and a hardener, onto a substrate, wherein the later applied strands of one
component are applied at a certain distance, depending on the gluing system used and
the wanted assembly time, in relation to the previously apphied strands of the other

30 component(s)
A preferred method of separate apphcation in the form of strands 1s a method
wherein the above device 1s used, whereby the corresponding strands of the components
used, are 1n essentally continuous contact with each other throughout the iength of said

strands



was SL97043 (a nel am ne-urea-fornal dehyde resin containing no gas
generating 3 5 substance) The resulting | am nates were tested w the sane
way as described above, and the results %re given in the Table 03 dblL 20023
JUL 2002 7 TABLE d uing systenwSL 97043 I° form c acid based

har dener Del am nati onG ung system =SL97044"[form c acid based hardener

(expandabl e) ~Del gmynal Lail.-am Aah €54 of th d hard trand d at
B, 3% 9983, 21%, Wwé}%%%o, '5%{%2, SOOF3, A0, SHH 3. B30k 656~ 0° ST EYH

r~%Aver age~8N@ue% iRy, whit gRe4Bore fyly Iglemexag i pig theuliee agrepoRedim t he
table, it Cafn uitd fB'GhY, iS AsMbstdbtnddRudRL ARL BASLONg esul ts for the 5

| am nates fornmed using the gluing systemaccording to the present invention
are substanti al | yAs@pregemgle aianetbepuutable embetivget of the methed|dd thenavention.ar ned

ith the no ' j ' i
o e DTGRRABLR AbYbAR Sy0helh el LA 31 B Bos
i npr ovenent swiodit strangdel opfierally lwen reegleect of fotrh@npseswiatly icantambiun tgyentiearedfn an

S ARG b 5h8ond o5 GAFRPEEAEL B8 Sl 1 g
pi eces of sudpphedaicen begaselieThis eynhodimeyt &n fegyamdebkeitable when it is desired to
minimise the contact of hardener and substrate
10 in the following two examples, roughly-planed pieces of spruce were provided
with a conventional non-expandable gluing system, and with an expandable system of
the nvention, respectively, by means of separate strand application of the two
components after each other Thereafter laminates were formed from the pieces with the
non-expandable, and the expandable giuing system, respectively, and subsequently

15 tested for delamination.

EXAMPLE 1
Substrate 80 cm x 15,5 cm pieces of spruce
Resin component. SLS7044 (a melamine-urea

formaldehyde resin, containing
20 calcium carbonate as the gas
generating substance)
Content of gas

generating substance

in the resin: 1 % by weight
25 Hardener component. formic acid based
Molar ratio of resin/hardener 100 30
Amount applied 400 g/m2
Order of application resin, then hardener

After application, the laminates were pressed at a pressure of 7-8 bar during the
30 night After one day of after-curing the laminates were tested for delamination The
results are shown in the Table below
EXAMPLE 2 (COMPARATIVE)

Example 1 was repeated with the only difference that the resin component used
was SL97043 (a melamine-urea-formaldehyde resin containing no gas generating
25 substance) The resuifing faminates were tested in the same way as described above,

and the results are given in the Table below



| - - —
gl uing systemconprising a resin conponent dand a hardener conponent, ¢ h a
r-actar i z adin that the hardener conponent is acidic, and the resin
conponent conprises one 5 or nore gas generating substances capﬁﬁlmf

form ng a gas when contacted with the hardener conmponent, where WSi n
and the hardener conponents are separately applied onto the substrate. 2. A
met hod according toclaiml, c har actar i zadin that the gas
generating substances) is/are |ncI uded_&B_Ehe resin conponent in an am)unt

of 0.1-10 1 erhrt etH-pt-et—ot tH-e—act R a6

substance(s% %‘Z Arﬁ%{%'ﬁog“ p%%% ﬁ Y to C|2IG "%, c h %ste"b Dce\f?mlﬁatllonl z a d
in that thq gpeds gefoenhat aeig| subst ances) r s/ agegiiongl/fodmd i n the resin
conmponent i

an ampunt of D 1-1,9 by weight, as l.cul ated on the pure.
active for H”BB COEA P Elbst ahces) 4 A net hoélagﬁgﬁsagr{&"ﬂe&e%\ny of clains 1-3,
char adtar i z ad]|n that the gas|{dxpgeiaeleqiti ng substance is a

car bonat e, W@W@;%@&C@MW
acid. 5. A|M8THS¥=According td88%aima4, c|h®8% act ar i zadin tha

t he gas ger rggsSubs <) cium andg e, sodi um carponatre. 6. A |
method accqrding toclaimil, c har act ar i zadinthat the acidi
0 hardener |conpri ses a car boxyl0i°/c acid. 7|A0#¥t hod according to claim6, {c
har act anTbau7|ﬁLr|a rcvdluu yLT'L, actd—s—formec—actd—or
mal efi c acr{d. 8. A nmethod accordihg to cla l, charactari z a
in that thgqt the rgesin used is2®@%am no res()n 25 9 A nethod according to
claim8, c¢c hat—-a-6t——a+rt—2z—adinthat am-Ro—-esi-n—+s—selected-f4om
the group gf nel arﬂ:ne ur ea- forﬁrfl/&lehyde e 1§|4°I ne-f or mal dehyde. and

ur ea- f or nal[denyde gesSins 10 A E3dpod accorndypg, to any of the previous
clains, c aractari zadinthatlthe conponents of the gluing
system theg resin Hnd the hardéfst, are sq=p@1rate|y 3 0 applied, in the form
of strands,—n Upti'UIFdILTI_dET, 7‘,’5"%” the b']UB.B%me

2

Average- 5.9% " 0.9%
* 8197044 = SL97043 + gas generating substanée

From the table, it can be clearly seen that the delamination results for the

S laminates formed using the gluing system according to the present invention are

substantially improved, as compared to those ;for the laminates formed with the non-
expandable gluing system The delamination wa;s determined according to EN-391-B

Thus, these examples clearly demonstrate the improvements obtained with the

method of the present invention, wherein an!'expandable gluing system 1s used, as

10 compared to the usage of a non-expandable gluing system



11 A nethod according to claim1l0 c har act ar i zadin that the

| at er applied strands of one conponent substantially overlap the
correspondi ng previously applied strands of the other conponentf) 3uh 882 hod
according to claiml1ll, char actar i_z adin that the hardener 3 5
conponent is applied in the form of strands on top of the resin strands.

~ 3 JUL 2002 9 13. A nethod according t&-8MPh 10, char actari zad

mthat the later appla ptsddr eglsingTpicRBe of QUBARENtogdMheNOly B3R laAPexpBRdable
correspondi ng previously applied strands of the other conponent 14. A

met hod accor I SXSte ﬁ?rﬁPri%“g g regincompgnent@ang ahardepercompenefat Niafcd ¢ he &t 5

appl i ed strands qgh tHa0 eheCRATBOMS RbmEBndMPls £k, 3Bl thRshUdnBREM HoRfprises one
previ ously applied strands of the other conponent. 15. A nethod according

to any of ¥hePTpPYQissJeRPTRAG substancgs capable pf IQTRINg 2,935 WheR sqniACtedwith the
substrates argdBde cohpdMel. wideinAnBREdI An@ GRO REHIBEert QnidtVemE atraeseeamgmus
claimis, char actar i zadin 10 that the nmain formation of the
expandl ng agePPlestRNte hediwbpiidiepr essi ng of the pieces, to which the gluing
system conponents are ﬁm@mddeéjocofoﬂ{g @l akipo1 t bem together z' g oorndﬁrat e gas
prepare a glued aggregate. 17 A device for carrying out the net
accor di ng to gengiatRg JuUbstANCes) isfaserpiciudedhi the (R$In CoFTPoaeNt| 'R AR BMpPwRt At 1-HR%
menbers, 24 |§ARioRNR dRIRAL B@{hee‘pg.%ﬁa&@eqm&@%ratsubmea@ (ged with a nunber
of or|f| ces i ach menber designed to a t he respective conponent onto
a substrate bel ow Bhé melNogvagrerdngs © Q‘%imf r¢nhs@ randd, e the el Inothahithess
bei ng positi Og%:%g aﬂﬁ?gﬁostté}ﬁ:e@ ) )Ere 9h u?d%B'u'\ %t r'e9|H co%SHéHtrh gRGhoRht M€ 1-19
orifices of oelho ow nenber are ﬁ machi ne direction with the
cor r espondi ng%dyiveiahe ssalculatedoartiae PW@I @QS'W& lfﬁé'ﬁ\bélselé)subsza@e@ A devi ce for
carrying out the 4 i at
| east two hol | ow Eﬁ%ﬁ&&%ﬁ%%%%ﬁb%%@ ?orrg?eggﬁqgg?r%g%ﬁ?hé&gt‘%g%ed
wi t h a nubbergeseratng sukséancens e@etbonaab@rhydmegner@onaje apyhygenbrateseSpPeopdrve
conponent ontg ?\Hﬂ?éﬁ%? bel ow t he hol |l ow nenbers to form strands, the
hol | ow nenberS Del ng positioned above the plane of application, wherein
each of the orificésAoMmethos agverdingl foodaimesibeh are parafliel e di mplhat@mé gas t he
e e CddrFbufb bHelcB Lo Sndi SRR Sy 1 1 ces of The ot her
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appled strands of the other component
12 A method accordingtoclaim 11, characterizedinthat the hardener

25 component I1s applted in the form of strands on top of the resin strands.



10S; mlO%&' () -9-#10%&' () - @! 10%&' ()-6 10%&k' ()-S5! 109%&' ()-: CEnT<YNC! 1! M

"109%& ()-! "109%& ()-@ "10%&k ()- @S109%& ()- 109%&' ()- %/10%& () nB7~

WX9YNC! $ 109%& ()-S"10%& ()-!'C 109 ()-!"10%& ()-!S"109%& ()-!" JQJ). 20 L,
"#zX9YNC!l 6z 10%& ()-S!?0"10%& ()-S'0"109& ()-S!'L-

109%&' ()-S+109&' ()-!*"10%& () - #######

%0 =!! +Y" 109%& Q; @! Y" 10%«a0 (g) 10‘?/& , 109& g)- 10 10

10910%&' ()-%) rr\ﬁjyd_accordm to Ciaim 10, c a r acterizednthat the later

Y" 109 (bp;@ﬁ@(r'aﬂa@g/& Ene ErhImenil@yRot(dvel@ hE" é&%&ﬂm@ééﬂwé@&/ﬁaﬁblm@' ?Y"10%
&) -@. ... E//XY: ! 10%& ()-, 10%& ()-10%& 1002& () - S10% & ()

10 10 10F%IMSf NEAERS-CPMPEBRL () - @ 0% &' () - 10% &' () , S10%2 &' () "109%8& () -
109 & () - IN222 @3GChHaRhoY: dccSrdHE &idim 138" N‘Vz&a(c)tg rLOz/é& (n thal@r/@t&te(r) S
109 & ()| 1@HLO%&: () - f CA4465~66+ 8dEXY: [©S 10%& ()-f*"10%& ()-$

10% &%( ) 288 ligd 1585085 P oner epReneNt. d9 &@w& 3c the oF 8 BRITANGRTOYIOUSHH gppiied

1'10% " & girarBs P neldlfer EBRBOALNZ & () -

"10%& () -310%¢& ()-f2310%& ()- RO95: <—}\ =nb@; &S @L0% & () -

6&s @109&' () - ! MY-"ALUefhod a&FW'DQ/@@YlQi%e REYPUS@IAITSs &N(A 3T 16% & qJ -B=i >>>>7x
vamb@ ! D Qs@bstﬁgétégare@s%@ggrc{?! & () - @s@10%& ()-'!; &s@10%c& ()-!;
&S@L0%*& ()-1; &S@109& () - ?$?N? @ @AY Z;

nb@ | Df 8! 109 &16.)A mm%i SCEOrdigy tOSAMYORPIE KrRvISISDHAIME00 8y 4 § 1 elrfiz/ed 00@ () -

10" @?éozﬁh‘gt r')e @AQ&%WAQ{A% &ne@g geng‘gﬂﬁé cgt}rlnﬁop@égé r(g)ofct:’l'\e %Fe%e@‘rfg‘ 0)- 10"

109 & () whiH 1D6tRinG) systareomprents @rb BPBIEOYEE ofyind HEOYEBEE(er fih D08&GED () - 1 " 10
058 ()-f' %g%% é‘}'e{ 3%98%% ' () - AAAAABBeF~ @ ! Df " 1096& ()-f"1096& () - #3a" 1f" 10
05& ()-1P : '() - BBBBBB" B#BeF, @ " 1096& ()-f"1096& ()-f"1096& ()
-7 10988 () - 1#8A" A" dDWB&IOr) cayDOYEE' (hp- M%B&B)dsoﬁﬁrmﬁe/kj@§ 10068 13a" f " 1096

B-tor, @ I00BL% P flhAer 12eab s AR R (SoIEB 7% i 6 1 0o

—BBBDBEBEBhENERE, p@\?‘ldeﬂ%l&i #fn'umb%&' 6rifickd H0SERR rhdmYEaddsighaGa’ fpplyfthd 095 &

(
(
32"~ TOMBRECNSOTRIARET OFCC BRI, e A oot 1o BB ¥ 174 oo §

) -
) -
g
(f" 1095 &hélow( fneﬂdb%&Be(lr)g postd¥ed abpvertha’ p@pBﬂ%ﬁ&ﬂBB&&h@ml%&ffthéO%& )1

f" 10%& 09 109%% #3a 09 & BBBBBBBe A @ 1096& #3a"f" 10
Vsa ()t oises a0 e ek aer ) ales GI9NEt, oo RO SR 1O aRe
sl 10‘V&$8or€éspoﬁdhnd.&‘?ﬁ&$s?eof(the oiNa# holioW&Tetntier(s).

.1 OCV ;)@L ()- ? %@y { ﬁ%§r§?n%g§?§%@@'§o§§cw 1‘9 %lgf%w YB %P 9(@ c%%lngn)'\é

$- 100/@ #@Br(it) ofl Bt EbeSid- hbSGRidhibef@dat 16kt BhéQW@w#@'fc(r)eaoﬁlﬁﬁ@dﬁ@l. ()-

#10%@ 0 10%@ #@&' ()- 3
| 109%@ #@P}’%“ %ﬁﬁjﬂs %m?‘[ g‘%@fci?)i“ P‘%bé?)@er( Jesigned o grPiRthe) "CSPAYED # @& () -
#10%@ # CBorhponedl QM@ & @bdtiate HaRIHHEHRNOW -rherhideld Ko Kbim @& nd lthe hollow

3( S10%a # @& 9&10% ( 3% 10% & &#10%D # @%
3" 10%@ #@"rb}E s ﬁl‘i’l‘%ﬂ?ﬁﬂ% VEMR'PGAEBLP%& WhELeIn £3aM0idne eilfiqer of /

10%@% @ofe holiow htE:H G bhrallel diéHided @ the mactind QHERIEERIN( detation to the
) #10%3 # @& S) L/ MMV I\L]NKNLI\H LNA4f 10@#@0@#@0@#@ 810%@#@ ()- L
710%@ # @P[3°PORET BEp T plhehlow uRgbE) ()
L210%3 #@& () - LNYNNO OJ PzY8NA4f1 ; " F- #10%{& () f 2rF-&10% & () -
@O & ()-- S@LI0%U & ()-S 109%& ()--!'(f'10% (e' (& ()- [P~ RS5UU}\8NA4f1
O F-#10% & ()-f F-#10% & ()-f ; F-#10% & ()-f 6F-#10% & ()-f~F-#10% & ()-f
F-#10% & ()-f Normal" "Heading 13]c" "Heading 23] c" "Heading 33]c" "Heading
43] c" "Headi ng 53] c" "Heading 63]c" "Heading 73]c" "Heading 83]c" "Heading
93] c"A "Default Paragraph Font9 +B6WAKKRVXZ\ "' bdf 1XAKU45678=: m~

#% | 1G4* BR9O=? @-AAB#B0B=BNVBaBoBBBDHFCHI +KLLN[ PU9: ;

<=>?@\BCDEFCGHI JKLMNOPQRSTUVWWKYZ[\]"_"a6Ti nes New RomanAri al Couri er New'h
- Root Ent r yWbr dDocunent " #$9&' () *+,-./0123456789: ;
* <=>?@\BCDEFGHI JKLMNOPQRSTUVWKYZ[\ ] ~_" abc



