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COVPCSI TI ON, ADHESI VE SYSTEM AND METHOD OF GLUI NG

The present invention relates to a hardener

conposition, an adhesive system and a nmethod of gl uing
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US 6,436,865 discloses a liquid catalyst for crosslinking with amino resins.

30 WO 2005/010119 discloses an adhesive composition comprising an amino resin
and an acid with a pKa lower than 6.

Itis an object of the present invention to provide a hardener composition which
in combination with an amino resin, in particular melamine-formaldehyde- or melamine-
urea formaldehyde resins, provides an adhesive system which when used in wood gluing

35 methods, preferably when producing laminated beams, gives a strong adhesive bond,
e.g., measured as fiber tear and delamination, and no or low acid damage on wood

surfaces, and possibility of long assembly time. The hardener composition should
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The present invention further comprises a method of gluing wooden materials

20 comprising applying an adhesive system onto at least one of two pieces of a wooden
material, contacting the two pieces thereby forming an assembly with the adhesive
system situated between the pieces forming a glue line, pressing the assembly, so that
the pieces are joined, wherein the adhesive system comprises a resin component which
is an amino resin and a hardener component which is an aliphatic alpha hydroxy - mono-,

25 or di-, carboxylic acid, and polyvinyl alcohol. The pressing is optionally made at elevated
temperature within the glue line.

In one embodiment, the adhesive system is an adhesive composition comprising
an amino resin, an aliphatic alpha hydroxy - mono-, or di-, carboxylic acid, and polyvinyl
alcohol.

30 In one embodiment, the adhesive system comprises the resin component
comprising the amino resin and the hardener composition as separate parts, intended for
combined use, e.g. by mixing them before application onto a surface to be glued, or by
applying them separately onto a surface to be glued, or by applying them separately onto
to different surfaces to be glued together.

35 The aliphatic chain in the acid is preferably a C4-C, aliphatic chain.
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The total content of polyvinyl alcohol in the hardener composition is suitably from
about 0.5 to about 25 weight %, preferably from about 1 to about 20 weight %, more
preferably from about 2 to about 15 weight %, most preferably from about 3 to about 10
weight %.

The total content of polyvinyl alcohol in the adhesive composition is suitably from
about 0.1 to about 15 weight %, preferably from about 0.5 to about 10 weight %, most
preferably from about 1 to about 5 weight %.

In one embodiment, the hardener composition and the adhesive composition

preferably further comprises a polymer of one or more ethylenically unsaturated
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35 The method preferably comprises gluing wooden lamellae forming a laminated
beam. Laminated beams passing the test EN 391 B can be produced by the method

according to the invention.
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hyé?%@yaﬁ‘rﬁmF%W”ﬂWsﬁ@l% weight % polymer. The palyvinyl alcohol had a

25 degree of hydrolysis of 98.5% and a molecular weight of 75.000 g/mol. The hardener

compositions made using para-toluenesulfonic acid (PTSA) and maleic acid were much
less storage stable than the ones using the other acids and were not evaluated further.
Each hardener composition was combined with a melamine-urea-formaldehyde
resin having 63 weight % dry content. The melamine-urea-formaldehyde resin and the
30 hardener compositions were separately applied, in a mixing ratio of 1:1, on 90 cm x 15.5
cm pieces of spruce and in an amount of 250 g/m? Thereafter laminates were formed
from the pieces, the assembly time was 15 minutes, and the laminates were pressed at a
temperature of 20°C, a pressure of 0.7-0.8 MPa for 2 hours. After 36 hours of after curing
time the laminates were tested for delamination according to the EN 391 B standard test,

35 which is a quite severe test.
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The results are summarised in Table 1. Table 1. * Sto
age stable for at least 1 nonth at 25C. No correl ation

to pKa coul d be seen. Bondi ng results equal
to the results of formc aci dgas har deni ng agent can
be achieved. 15 20 9 d ains 1. Hardener

conposition for use in an am no resin based adhesive
system conprising polyvinyl_ al cohol and from about 1
to about 50 wei ght-% an aci F'ye B¥onging to 5 the group
of glycolic acid and mal i ¢ aci d. 2. Adhesive

P S o o S o oy AR e

cﬁin@ﬂé‘(ﬁtb palydlnﬁlfblaﬂiodalbd?frﬁmgab@gt 1 ¢ absut Goaudigni% ahyeld belonging to
? 3. Hardener
t'?:%WBUBiO 9'8?9"&@6’&?1]4@3'{003%‘1 aim1, or an adhesive

syst em 1(\dhesioe diysigni Gordpdsing @, red a‘lm;fdﬂfehh%lch is an amino resin

T O NN, TR TR T A

oagry@@ﬁia@gj ard @bid 48id, Wwherein the anmount of the
pol y nor e, ethIeJcaIIy unsturat

?_I ne or
nono ardenes . £opBRItian @ c%[alagt to, relajm htor%anlggheswe system

abladrdmgetb ¢8I 25 ivhicBNfuURB&OEdhhPHeb G Qﬁlym@ﬂ%f @he Wranom®@ dthylenically
or an _adhesive system according to any one of

ugﬁgpﬁéedzmgnor\m@. ein the amino resinis a
mal amneﬂa?déﬁérd@m’ﬂﬁmoﬁrao%omﬂigﬁlm Rexmr awheremetréeidant of the
p8|¥g1e61of ene PrEose gtr}y%ngAﬁw_\n uria ;ﬁgrgnqjﬁérgﬁ% Iorrr]1gabout gtg about 25
%I tion conprising an am no resin, polyvinyl
alcoh d.an acid bel onging, 20 to the group .of
oy Com ¢ RS pRgiongaeariing. 10 By ond el b or 34, or an
agiediRiNsprenr dedtgdihg t6! Aymbke oMuRiiRE R-Bh@hareiiiiie @nido resin is a
nore eth I eni cal sat yr at ed

mer_ of e or I
ReramaideEe e Tr R RS SRStV Ee Fo s about 1
to ab@ut Adhe¥®é BHykteth according to any one of claims 2-3 or 5, which is an

adhesive composition comprising an amino resin, polyvinyl alcohol and an acid belonging
to the group of glycolic acid and malic acid.

7. Adhesive system according to claim 6, wherein the amount of a polymer of
one or more ethylenically unsaturated monomers in the adhesive composition is from
about 1 to about 15 weight %.

8. Adhesive system according to any one of claims 2-3 or 5, which comprises
the amino resin and the hardener component composition as separate components
intended for combined use in methods of gluing wooden materials.

9. Hardener composition according to any one of claims 1 or 3-5, wherein the
content of the acid in the hardener composition is from about 2 to about 20 weight %.

10. Hardener composition according to any one of claims 1, 3-5 or 9, wherein
the total content of polyvinyl alcohol in the hardener composition is from about 2 to about
12 weight %.

11. Hardener composition according to any one of claims 1, 3-5 or 9-10, which
further comprises a divalent or trivalent alcohol.

12. Hardener composition according to claim 11, wherein the content of the
divalent or trivalent alcohol in the hardener composition is from about 1 to about 40

weight %.
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8. Adhesive system according to any one of clains 2-3
or 5, which conprises 25 the amno resin and the
har dener conponent conposition as separate conmponents
i ntended for conbined use in #ethods of gl ui ng wooden
mat eri al s. 9. Hardener conposition according
to any one of clains 1 or 3-5, wherein the content of
the acid Adheshve kustemneccardingoloi enwnones of ramimsb6ut which further
I_PEQQQB d?\gléf\ﬁbgﬁgaloe/ﬁt alcohol. 10. Hardener
osition according to any one of claims 1, 3-5 or
9 wheldei Adiasiverrysteot a¢cocding tnelaiot 1polhereinyhe eordentaif the divalent
Ayl RIS e HRGRG b ABodifrd & HBPLRYE 08 b BoBR U weight %
ener conposit
accor w.sngwetbodwygbm vgfodgh matgrials c@n@ising: 9- 10 whi ch
%5&“&@ gﬁoémfebﬁlgss eﬁjd \éé‘éo‘?&m%% ddithy &- ?Q)tr 8a1)rit§hzﬂlleast one of two
ener conposition according to claim
pigasseif B waedeoomaterial. of the 35 dival ent or trival ent
| t n
EOU%HJn tﬂeitgﬁ)t E@/g&?rllﬁéreﬁy'?m.ﬁd fg.aé;&gﬂggpg\etﬁgﬂ%ﬁagﬁeéﬁe system
sitvated detweeanghe pieces or@inga gluenting- 7, whi ch further
i | cohol .
%%gy ogﬁtgé|a§séghyztsg@aatl?f:eor%éééaérgggm%a im13, wherein the
cont erit. d¥lethpe aﬂcoedlrlmtto cs#almr15/ar:@nprlsena:§hmratmapmi@atlon onto a
a6 FP R héntf t t
i gﬁts fa g 9 k/édomfj‘;g éqt Jo |n%@8\L/\gbno%eﬁm nr%ts@%?'}g %r%%\er component
vduqahaﬁashaﬂ@ener cawpytlmamr@m@ﬁn@@ﬁpl@mat coP ar 8d2t o
c! al m76-pefhbd o8 dasle §8Q6P
wooden rrat?erlba © &H n acti ng teﬂglawv\% %ﬁgcgﬁﬁs&h@ g%mg wooden
Iar@eliﬁerfgrr@mgad@remt%ﬂ kgafh t he adhesive system situat ed
bet weeiy & & LrSeA cBii8siforPhdtdrdih PERRR A
t he asse hﬁaey SO thgt tCWpls@%eé&g’Fel {g;;annégme 155 orie:ia
fopcuringER@miae 888iti ng to cl ai m 15, conpri si ng separate
app! | 0@} i19gk GPadhdlRRUSRICHHAIRF P to AAPORPBPARRRI2, 68 or 13-14
npri si ng an amno resi'n and another comnmponent Whl c
fP%Q'@!“QMOQ giemagesiatfosi ti on according to any one of
cl ai 01 Gl I i N
acco:rz e tagég%ugfn%lﬁglpab?by the meth ]az:corlaﬁ%;:}g%ﬂ)éone of claims 15
gl ui ng wooden 15 | anel | ae formi ng a | am nat ed beam
18. Use of a hardener conposition according to any one
of clainms 1, 3-5 or 9-12 for curing an am no resin.
19. Use of an adhesive system according to any one of
clainms 2, 6-8 or 13-14 for gluing wooden materi al s.
2020. d ued product obtainable by the nethod accordi ng
to any one of clainms 15- 17.



