TWO-COMPONENT POLYURETHANE ADHESIVE FOR GLUING
FIBROUS MOLDED PARTS [0002]The invention relates to a
two-component adhesive based on polyurethanes which exhibits elevated
adhesive strength. This adhesive is furthermore intended also to be
capable of gluing substrates with uneven surfaces and of bridging
crevices or interspaces with a strong adhesive bond. [0003]
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which contain up to 98% of oleochemical polyols, 1 to 7.5% of a low
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isocyanate groups may give rise to increased levels of bubble formation.

[0004] WO 2002/066527 describes two-component polyurethane adhesives for
derived timber products which contain up to 88% of oleochemical polyols, 1 to
7.5% of a low molecular weight diol with an OH value of between 400 to 2000,
and 1 to 7.5% of a tri- to penta-functional polyol, further auxiliary substances

and a resin, the adhesive being crossiinkable by means of polyisocyanates.

[00051EP 0794977 describes two-component polyurethane adhesives which
consist of polyols, highly disperse silica, fillers and molecular sieve and

crosslink by means of polyisocyanates. Diols and triols are used as the polyols.

[0006] The above adhesives are described for gluing wood and metal; gluing
plastics substrates which must also exhibit elevated mechanical stability even

when subjected to thermal loads is not described.



the corresponding adhesives likewise to be capable of withstanding
corresponding forces. Examples of such gluing operations are the gluing
of fiber-reinforced components for wings or other aircraft attachments, the
gluing of fiber-reinforced components in the boat building industry or the
luing of fibre-reinforced components for productjon of blades for wjnd
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consisting of a polyol component containing 2 to

[0008] The prior art adhesives have the disadvantage that the glue bonds have
inadequate mechanical stability under various weathering and temperature
conditions. Moreover they are less suitable for gluing large areas, since the
working time before the substrates are joined is not sufficiently long.
Furthermore, the adhesives are not suitable for frictionally bridging

unevennesses in the glued substrates.

[0009] The object of the present invention is accordingly to provide an adhesive
which glues plastics substrates to one another without pretreatment, which has
a long open time and which ensures stable gluing even of uneven surfaces.
The crosslinked adhesive layers should furthermore be insensitive o moisture
and differing ambient temperatures and shouid remain stable in their

mechanical properiies.

[0010] The object of the Invention Is achieved by a iwo-component

polyurethane adhesive consisting of a polvol component containing 2 to



2t 30 wt.% of at least one polyester diol with a molecular weight of above
1000 g/mol, 5 to 35 wt.% of at least one 3- to 14-functional polyol, 5 to 35
wt.% of Rydrophobic polyols, together with 2 to 65 wt.% of further
additives or auxiliary substances, the total being intended to amount to
100%, together with an isocyanate component prepared from
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may be introduced in the form of mats, woven fabrics, honwovens or
rovings. This plastics matrix may, for example, consist of polyesters or
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components subjected to elevated mechanical loads. One particular area

of application for such glued substrates is as blades for wind power
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known. [0013] Such blades are, for example, manufactured in mold

suiaRlfi@s P LrBIETinkBaST eanolariSKarerkR §9asHR! Qriaskdbess £arbon
fibdralfonaldniiferbides (RRioe Bie Balddaasneraly PBtIBS hRfra SMRSER fibers

ready-to-use surface, while the other side maé and is usually intended to
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react by means of suitable curing agents and/or crosslinking agents to form a
thermosetting polymer. Such fiber-reinforced substrates are known fo a person
skilled in the art. They are used, for example, in aircraft construction, in boat
building or in other components subjected to elevated mechanical loads. Cne
particular area of application for such glued subsirates is as blades for wind
power rotors. The manufacturing methods for such molded paris are also

known.

[0013]Such blades are, for example, manufactured in mold cavities and
crosslinked. The mold is here frequently constructed as a half mold. The side
facing the mold is generally obtained as a smooth, ready-to-use surface, while
the other side may and is usually intended to be further processed. As
manufacture of the blades continues, two or more of these substrates are glued
to one another. The side to be glued is generally the side remote from the
mold. The surface should be of a structure such that the substrate parts o be
glued are approximately form fitting. The surface provided for gluing may be

rough and in itself uneven. Sanding or milling to form an exact mirror-image



to one another. The side to be glued is generally the side remote from the
mold. The surface should be of a structure such that the substrate parts to
be glued are approximately form fitting. The surface provided for gluing
may be rough and in itself uneven. Sanding or milling to form an exact
mirror-image 3 shape to the counterpart to be glued is not necessary.
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adhesive is obtained. [001_6]A hydrophobic polyol is one component of
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flowaolecwet Pelycarbanrisiaoietsedisibit thixotropic properties. It consists of a
polyol component and an isocyanate component. These are mixed immediately
before application. The polyol component must contain various polyfunctional
polyols. This is intended to ensure sufficient crosslinking for a mechanical
stable glue bond, even on exposure to thermal loads. It must also be ensured
by selection of the various polyols that sufficient hydrophobicity of the adhesive
is obtained.

10016]A hydrophobic polyol is one component of the polycl component.
Suitable polyols are, for example, liquid polyhydroxy compounds with on
average two to four hydroxyl groups per moiecule. Polycarbonate polyols are,
for example, suitable as hydrophobic polyols. These are esters of carbonic acid
which are obtained by reacting carbonic acid derivatives, for example
phosgene or diphenyl carbonate, with diols. Low molecular weight aliphatic
diols are, for example, suitable here. OH-functional polybutadienes, as are for
example available under the trade name "Poly-bd", may alsoc be used as

hydrophobic polyols for the compositions according to the invention.



for example, suitable as hydrophobic polyols. These are esters of carbonic
acid which are obtained by reacting carbonic acid derivatives, for
example phosgene or diphenyl carbonate, with diols. Low molecular
weight aliphatic diols are, for example, suitable here. OH-functional
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hydroxyl compounds such as alkyl glycols or oligomeric glycols and oligomeric

glycerols.

[0019]A further group of oleochemical polyols are ring-opening and
transesterification products of epoxidized fatty acid esters of lower alcohols, i.e.
of epoxidized fatty acid methyl, ethyl, propyl or butyl esters. Preference is here
given to the ring-opening or transesterification products with alcchols of a
functionality of 2 to 4, in particular the reaction products with ethylene glycol,
propylene glycol, oligomeric ethylene glycols, oligomeric propylene glycols,
glycerol, trimethylolpropane or pentaerythritol.

[0020] For the purposes of the invention, it is also possible to use oleochemical
polyols which are obtainable by the transesterification of di- or polyfunctional
alcohols such as for example the addition product of ethylene oxide or
propylene oxide onto glycerol with triglycerides, such as for example palm oii,

peanut oil, rapeseed oil, cottonseed oil, soy oil, sunflower oil and linseed oil.



given to the ring-opening or transesterification products with alcohols of a
functionality of 2 to 4, in particular the reaction products with ethylene
glycol, propylene glycol, oligomeric ethylene glycols, oligomeric propylene
glycols, glycerol, trimethylolpropane or pentaerythritol. [0020] For the
purposes of the invention, it is also possible to use oleochemical polyols
which are obtainable by the transesterification of di- or polyfunctional
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particular above 2.4. Mixtures may also be used, it being possible for
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[0023] The quantity of the hydrophobic polyols should be between 5 and
50 wt.%, in particular up to 35 wt.%. The quantity also depends on the strength
of the hydrophobicity of the polyols. Relative to the mixture of all the polyols,

the intention is to obtain a hydrophobic mixture.

[0024] A further essential component are more highly functionalized polyols
having 3 to 14 OH groups, in particular 4 to 9 OH groups. These polyols
increase the crosslink density of the polymers and provide improved cohesion.

They may comprise mixtures of polyols.

[0025]Examples of such polyols are sugar alcohols which comprise an
appropriate number of OH groups, in particular tetritols, pentitols or hexitols or
those based on disaccharides. The corresponding sugars may also be used,
but it is in particular the hydrogenated sugar alcohols which are used.
Examples are sorbitol, inositol, mannitol, threitol, erythritol, adonitol, arabitol,
ribitol, xylitol, duicitol, ribose, xylose, lyxose, glucose, galactose, mannocse,

aliose, altrose, gulose, idose, talose, fructose, sorbose, psicose, tegatose,



having 3 to 14 OH groups, in particular 4 to 9 OH groups. These polyols
increase the crosslink density of the polymers and provide improved
cohesion. They may comprise mixtures of polyols. [0025] Examples of
such polyols are sugar alcohols which comprise an appropriate number of
roup tlcular tetrr §entltols o hexitols or th%oe based on

de QiR ool S RS Thriioehe cliRResE e ftose,

lacmﬁlcu@hél&éymsatedﬁla@wﬁp@helmmmh@memﬁdsdimmeaﬁwe
itol er th |t I adonrt aral:g\tol rrbrtol

bitol l, th
Cor%{féﬂﬁﬁgf Itﬂlﬂﬁﬁ% ét@loégrg )@l os% Ea?act{ose man 15

alkyglogeoalioseitgutesealdodes tfslede fructose, sorbose, psicose, tegatose,
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sucrose, lactose, trehalose, maltose, cellobiose, melibiose, gentiobiose,
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polypropylene glycols. A further group of suitable polyether polyols are
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ethiylerrangadiecrn gadedetikgledbr example polypropylene glycols A further
group of suitable polyether polyols are polytetramethylene glycols which may
for example be produced by acidic polymerization of tetrahydrofuran. The
molecular weight of these polyether polyols is generally between 200 and
6000 g/mol, preferably in the range from 400 to 3000 g/mol.

[0029] Mixtures of different 3- to 14-functional polyols may also be used, with

polyether polyols and sugar polyols in particular being suitable individually or as
a mixture,

[0030] The more highly functional polyols generally bear OH groups. In another
embodiment, however, it is also possible for at least a proportion of -SH or

-NHR groups also to be present as reactive functional groups.

[0031]Due to the number of reactive OH or NH groups, the more highly
functionalized polyols have a relatively high polarity. They are partially miscible
with water. The quantity of the more highly functionalized and the hydrophobic
polyols should be adjusted such that the mixiure still exhibits hydrophobic



[0029] Mixtures of different 3- to 14-functional polyols may also be used,
with polyether polyols and sugar polyols in particular being suitable
individually or as a mixture. [0030] The more highly functional polyols
generally bear OH groups. In another embodiment, however, it is also
ossible for at least a proportion of -SH or -NHR groups also tq be
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relatively high polarity. They are partially miscible with water. The quantity
at pUAted BRI seuBldi¥ed and the hydrophobic polyols should be
adjusted such that the mixture still exhibits hydrophobic 7 properties. If

such is not the case, processing to gbtain a bubble-free adhesive is
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mixture crosslinks to yield a virtually bubble-free polymer, while a foam is
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should occur. [0033]A further essential component of the two-component
OC8Blyurethane adhesive according to the invention are polyester diols
based on carboxylic acids with diols. Suitable polyester diols are those
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around 1000 to around 15,000 g/mol. Polyester polyols which are obtained by
reacting low molecular weight alcohols with lactones may, for example, be
used. Examples of alcohols are ethylene glycol, diethylene glycol, neopentyl
glycol, hexanediol, butanediol, propylene glycol, glycerol, trimethylolpropane,
1.4-hydroxymethylcyclohexane, 2-methyl-1,3-propanediol, triethylene glycol,
tetraethylene glycol, dipropylene glycol, dibutylene glycol and the polybutylene
glycols, polyethylene glycols, polypropylene glycols with up to 10 repeat units.

(0034] Further  suitable polyester polyols may be produced by
polycondensation. Difunctional and/or small quantities of trifunctional aicohols
may accordingly be condensed with a deficit of dicarboxylic acids and/or
tricarboxylic acids or the reactive derivatives thereof to form polyester polyols.
Aromatic or aliphatic carboxylic acids may be used. Suitable dicarboxylic acids
are for example adipic acid or succinic acid and the higher homologs thereof
with up to 16 C atoms, as are furthermore unsaturated dicarboxylic acids such
as maleic acid or fumaric acid, aromatic dicarboxylic acids, in particular phthalic
acid, isophthalic acid or terephthalic acid. Citric acid or trimellitic acid are, for

example, suitable as fricarboxylic acids. The stated acids may be used



1,4-hydroxymethylcyclohexane, 2-methyl- 1,3-propanediol, triethylene
glycol, tetraethylene glycol, dipropylene glycol, dibutylene glycol and the
polybutylene glycols, polyethylene glycols, polypropylene glycols with up
to 10 repeat units. [0034] Further suitable polyester polyols may be
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oo e P ASB6 E D VO AT R BER A ) BAAPE RN Bralty of
approx. 1.8 to 2.2, in general they should be in diol form. The polyester
i re advantageous because they promote misgibility of the
OO o0 B P BB R AP gl BBt Sheideast one
polgestam golec30 Svitdo 5 aftleastbmydpohresits pa@lisd 40dBWMBBf wt. % of
i 0,
poig ijnrg |Qﬁa %gﬁ(lggls\w?tﬂdi’xsté%% Grngs, and 2 to 65 wt.% of additives or
auxiliary substances. A preferred embodiment should contain 5 to 20 wt.% of
polyester polyols, 10 to 30 wt.% of hydrophobic polyols, 10 to 30 wt.% of
polyfunctional polyols together with additives. The total of the percentages of
the polyol component should here amount to 100%.

[0037] The various polyol components have an influence on the necessary
properties of the crosslinked adhesive. If the quantity of polyols with 3 to 14 OH
groups is too low, sufficient cohesion of the adhesive is not obtained. The
quantity of these polyols may have an influence on the crosslink density of the
adhesive; it furthermore has an influence on the glass transition temperature. If
the quantity of the hydrophobic polyols is not sufficient, mechanical defects,
such as gas bubbles, may be caused on giuing. There may also be a negative

impact on the open time necessary for processing.

[0038] Polyfunctional isocyanates are suitable as the polyisocyanates in the

isocyanate component. Suitable isocyanates preferably contain on average 2 to



polyfunctional polyols with 3 to 14 OH groups, and 2 to 65 wt.% of
additives or auxiliary substances. A preferred embodiment should contain
5 to 20 wt.% of polyester polyols, 10 to 30 wt.% of hydrophobic polyols,
10 to 30 wt.% of polyfunctional polyols together with additives. The total
of the percentages of the polyol component should here amount to 100%.

5. pprerReUR RS PASDIFOHRRnEHILR S SSQCYANGRR @R the Rabbiygne

diisppeiirs of thegerassliplatagihesiMant BeseuoamtefRAMPIYHdRated
MDiAf{gE'gﬁiﬁIUps is too low, sufficient cohesion of the adhesive is not

he XYMRHE SHSRSE@PBIGINREY HaveatfinRdeHaTGihygylylene

diisereastiatedemsiyof tha adipsivey ivehsmemass anisvhienctan die and
tetr%lé s transition temperatyre. If the quantjty of the hydrophobic polﬁols is

Rty ImEchant 4 seryasatsuhad RN BYbBiseRRAbe chageleny-

len@n gligogydriee mn@ﬁér[h}%gé@%@@?ﬁ?@yﬁﬁﬁ@@l,t_ O!h@eiﬂf}ﬁ@ﬁé'“%f't tgliylene
.. necessary rocessi . _Polyfunctiona ISOCyanales are suitanle
ORI e e (e OB SR e rhAg-cliSocyanato-

dodNe@wC ,at¢,$mse§9@bllam;ﬁ@rmmoﬁ,', iﬁt@m@e&l ¢ é@rﬁ ﬁl,&@ﬁ?@@}ﬁm@zﬂﬁ,ﬁ—tri-
roups. Sujtable isocyanates are 1,5-naphthylene diisocyanate, 2,4-
el oyl G RGN RO R ol SB cyclohesane
(IP?M&M@Méﬂ%wwtﬁiﬁf??@lﬁgd%y‘?hamﬁl ?ﬁd@g&eﬁﬁigtﬁﬁw@y}db@c@z hexzéne
ijsocyanate (T ), 4,4'-diphenyldimethylmethane diisocyanate, di- an
1 SRR R I e G aAS, 4 PR B ARG Ay methane
diisbSrahetyy- tyoR Hisaeyanatalikbdepbansdensislisoey anstryheaigomehetalic
aci‘tﬂ%zlene diisoc%)%E aé’;E (TDI), 1-methyl-2,4-diisocyanatocyclohexane,

'f—“éﬁ%%@&ﬂ agﬁne, 1,6-diisocyanato-2,2,4-trimethylhexane,
1,6-diisocyanato-2,4,4-tri- methylhexane,

oo o B e e B e
with. 8-glisediprdte gdhatimpoiaty, aeidrdistiyapatéucts of MDI or TDI with
Iowg%ig%ﬁxﬂ@gﬁﬁg?gtﬂg?poﬁc%ﬁ %tg ’ %ng%er%%?ee éﬁﬁg}%ﬁ e C&{ R(rc]:aﬁ,e’dieth-ylene
glycol, propylene glycol, dipropylene glycol or triethylene glycol. These
oligomers are obtained in the event of an excess of monomeric polyisocyanate
in the presence of diols. The molecular weight of the diols is here generally
below 1500 g/mol. Monomers may optionally be eliminated from the reaction
product by distillation. Isocyanurates and biurets of isocyanates, for example of
HDI or IPDI, are also suitable, as are carbodiimide-liquefied diphenyimethane
diisocyanate or crude MDI.

[0040] Aliphatic and cycloaliphatic polyisocyanates may be used; their reactivity
may be increased by elevated temperatures or catalysts. Aromatic
polyisocyanates are, however, preferably preferred, as are oligomerized NCO-
terminal adducts prepared from the above-stated aromatic isocyanates and low

molecular weight diols. The polyisocyanates should preferably be flowabie at
room temperature.
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acid bis-isocyanatoethyl ester. [0039] It is also possible to use low
molecular prepolymers, namely oligomers with a plurality of isocyanate
groups, i.e. reaction products of MDI or TDI with low molecular weight
diols, such as for example ethylene glycol, diethylene glycol, propylene

lycol, dipropylene glycol or triethylene glycol. These oligomers are _
(0088l RedWPEPERES! RO NHERUAEE WAE FOsRsERahe frvention

mapreRRIESRIYidenTAR neelasaier weighid thgsligls éﬁé‘%?ewg")édmixed
elow 1500 g/mol. Monomers may optionally be eliminated from the

wheldy a5nPaFHalE WHHidhRaRAY 9 oePHIRAAEY aldBiF R B iakeDalfRrgaean

subdsraxampifieh 51elqnERIyaeRigoPYkRIey 88 ifes in order to modify the
carbodiimide-liquefied diphenylmethane dijisocyanate or crude MDI.

Propeylisp Afphaiedifstcibisieie phisstyandee SRR Ussasifeirvetting
beHaw@elviiaBRy beiBCoepasaetian Clavses 1SMRAIGIIIeR RIGEIAY P adhesion,

Aromatic polyisocyanates are, however 6preferably preferred, as are

and, BlsRie BUH T CBV s RIaIRRRRRISH I far-INtRSIIaH @ RBlicRlispExamples

of ajornally isegpanaiesandriowniteplecidaewionigiols TRRuaerating agents,
. polyisocyanates should preferably be flowable at room temperature. 1

thixei5aRNeh e FFBEBmMpTHEAS DIy LADERIEaHResiESIccSlefiFRitRe resins,

pgammi@mmam@md@ig@@lmsgontain auxiliary materials, which are
preferably admixed wholly or partially with the polyol component. These
are taken to mean substances which are generally added in small

[00q@pOtitesy dnsoraento aweslifhéheugsaperties ekihspasingsive ingidgsitgbhatic
direction, fqr e%ample viscosity, wetting behavior, stability, rate of

ISOCYARANES H HHRME ML, F6PadS%fe Bieadheskanvanticagh feaygesetallic

coripblie€hrrsterisHchnieinterdashapniegtiosubiamplesy baapdiRyY iron
substances are fillers, leveling agents, deaeratinlg agents, thixotroping

COBBRHO% A PSS, MFBHEIAL, Uy COTRSHRT Rt KETTRISS B lort P -
dicureting agemsounds of iron, such as iron(lll) acetylacetonate, and in

particular the organctin compounds of di- or tetravalent tin, in particular Sn(ll)
carboxylates or dialkyl-Sn{lV) dicarboxylates or the corresponding
dialkoxylates, such as for example dibutyltin dilaurate, dibutyltin diacetate,
dioctyltin diacetate, dibutyltin maleate, tin(ll) octoate. In particular, tertiary
amines or amidines may be used as catalysts, optionally in combination with
the above-stated tin compounds. Amines which may here be considered are
both acyclic and in particular cyclic compounds. Examples are
tetramethylbutanediamine, bis(dimethylaminoethanol) ether, 1,4-diazabicycio-
octane (DABCO), 1,8-diazabicyclo-(5.4.0)-undecene, 2,2'-dimorpholinodiethyl
ether, dimethylpiperazine or mixtures of the above-stated amines. Another
preferred embodiment of the two-component polyurethane adhesive according

to the invention proceeds without catalysts.

[0043] The adhesive according fo the invention may furthermore optionally
contain additional stabilizers. "Stabilizers" should be understood for the
purposes of the present invention to mean antioxidants, UV stabilizers or

hydrolysis stabilizers. Examples of these are the conventional commercial
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[0042] Catalysts may also be used, for example when using aliphatic
isocyanates. Catalysts which are used are the conventional
organometallic compounds known in polyurethane chemistry, such as for
example iron compounds or also in particular tin compounds. Examples
of these are 1,3- dicarbonyl comglounds of iron, such as iron(l

. . I )
stefeally Ut PASHRS sadien iarthssarsioscHpstidecdbanasiriazoles
andRiraualiaak T inpariguan SndersaRemiatieg o diaki-Sy Yhe

dicarboxylates or the corresponding dialkoxylates, such as for example
dibutyltin dilaurate, dibutyltin diacetate, dioctyltin diacetate, dibutyltin

[oomalR_ENENMHAPCIoAkRINGRIISHBNARYIBY BraNST OTABYAINGSIBYBBrise

used as_catalysts, optionally in combination with the above-stated tin

natpifph SBRiRg O RYIRBE i Ry e ple s ssaesedaire shetiracirgia aiad oil

resiRgagtieulasgivelie cuppaURdmE 4ARIRa A8 takamehY AN iRNNEene,
bis(%i@gkgiaminoethanol) ether, 1,4-diazabicycio- octane (DABCO),

furgng BRe6 3185 (e cBIRIaDD Sy RRINATBIO ERSIAG| 1BtRaFicular also
aldgimet)ykeireiazneREYtUresias thabrgralaiedamipasafnatiel melting

preferred embodiment of the two-component polyurethane adhesive
POIGE A5IGIALE BARNIRRGRIGH PR RNGRHBINGS: £y drapered) aarapatibility of

theadoRspenaatordpgdo aainyvantiempryfierienaee opdpralboRemay oH
additional stab;Iizers. "Stabilizers" should be_understood for the purposes

GrOYPHhd hRRARIGHIAT h YA B BN BAEh S5t NGvas B ABRN R 198y dpakisiith

thestiabitizanatésxamplestfansel asrbederyRNiRAl fAARMe ¢y Ldmount to
sterically hindered phenols and/or thioethers and/or substituted

befw&% iQQél]gg §90r amines of the "HALS" (Hindered Amine Light
Stabilizer) type. [0044] Resins may furthermore optionally be present.

e ma%ﬂcom rise natural resins or synthetic resins. Examples of

. 9 L
(008wl g EXnRRSLIBSIR LA TS deithe JIHe PEGRS BRI BRIGR¥RIscontain still
furthgdrgearberkrievperenerunanneinessani  riinled, divpesel RFtekample

urea, mel min?, polyamide resins, in particular also . . ,

plasticizers, thixofroping agents, coloring pastes or pigments. Suitable fillers
are inorganic compounds which are not reactive fowards isocyanates.
Examples of suitable fillers and pigments are natural, ground chalk, precipitated
chalk, barytes, talcum, mica, carbon black, fitanium dioxide, iron oxides,
aluminum oxide, zinc oxide, zinc sulfate or silicon dioxide. Water-absorbing
powders, for example zeolite, may also be present as a filler. The fillers should

be present in finely divided form, for example of 1 to 200 um, in particular up to

fillers and pigments should amount to from 0 to 60 wt.%, in particular from 5 to
40 wt.%. The quantity of fillers has an influence on the hardness of the
crosslinked adhesive. Viscosity may also be influenced by the quantity and
selection of the filler.

[0046] The additives are selected such that do not enter into any reactions or
secondary reactions with isocyanates, at least not over the duration of the
crosslinking reaction. In particular, no additives, for example carboxylic acids,

which promote the formation of bubbles in the adhesive should be added. The
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aldehyde, ketone or phenolic resins. The resins generally have a low
melting point and are advantageous among other things for improved
compatibility of the components. One particular embodiment uses resins
containing OH groups, in particular a plurality of OH groups. These may
then also react with the jsocyanates. In a preferred embodiment, the

2dNERAYRIH TR DAJENINE 'BURDEER S SAUM S TO6 57 IR 2ihh SOSRIREO

orgaRROEIRG feste BN eNTHOR M MOKS YvRitRe rHatR Sk fuithes, dTalpse® 120°C.
known auxiliary substances and additives, such as for example

PlaglialeRis st otk atrop P aGIaHE AbRAPERREEE or pigments. Suitable

fillers are inorganic compounds which are not reactive towards
xamples of suitable fillers and pigments are natural,

iIsocyanates.
10047338 EAER OB 1o RORYAN R R SHPS LS TR, e ARG ERIRPonent
to tHEOUYEtoPs Brissarifese SHIyBINYGanadalyinCsiden ginefulfastmince,

., Sl dioxide. Water-absorbi ders, for example zeolite, may also
it DRIDG, ERRYRS T fteheriGe ferLOIGRHISES BrSBRYAN AR ARG RarAgare

to fRbRX@sPEaichto O siiraadicaine URGOAOH Rz i St Ut Hig¥unt to
may alsg be nanoscale pigments. The quantity of the fillers and pigments
betg"r?t%ﬂ(ba%#guﬂf‘aofl%ﬁlv(E’[%%’é‘%‘.%, i? paiticfir' from 5 to 40 wt.%. The
quantity of fillers has an influence on the hardness of the crosslinked
ive. Viscosity may also be influenced hy the quantity and selection .
0O R BB LB e B S BRE ARG BN [l B o '
prodoydgabiionstly pesendiaky taachonibrisosanates ahieashoottiaweliquid
the duration of the crosslinking reaction. In particular, no additives, for
PO oI HE ST WA SRR TGt o BELEoSHHY be
dissclvesivaisikonid\beladded. Fd¥stdd aghhsivgraccOrding tdithe invarRiiRns are
should furthermqre prefe contain no_organic solvents which are for
the B R A PR T A DB R oOoREEt PR DB Bk UgY: for
exampégtithdag nahbig pseseater may be reduced by using molecular sieves.
Some of the inert auxiliary substances may also be mixed into the isocyanate
component. The two components are stored separately until use. For use,
these two components are mixed together in a manner known per se and the

mixture is applied to the substrates to be glued.

[0049] The adhesive according to the invention should assume a liquid to pasty
form at application temperature, i.e. between 10 and 40°C. it should be
applicable as a film or bead and, on application, should not run on the
substrate. The adhesive mixture according to the invention is in particular
thixotropic.

[0050] Since large areas often have to be glued and in order to aliow accurate
alignment of the substrate parts to be glued, a long open time is necessary.
According to the invention, an open time of more than 30 min, in particular of
above 80 min, is achieved. Open time is taken to mean the period of time
which, once the two-component adhesive has been completely mixed, remains

for proper processing before the consistency of the adhesive has changed due
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[0047] The ratio of the isocyanate groups present in the isocyanate
component to the OH groups present in the polyol is generally in the
range of equivalence, it being convenient to provide a slight excess of
isocyanate groups with regard to moisture present on the surface. The
NCO/OH ratio should amount to between 0.90:1 and 1.5:1, in particular

to 1. 9nget 8l thpaaastion insuehibsxirpolpatcanaicatianediow out on the

sulREEAISli A d QGRSHIETBIIBHSYP S eShB S TIESEVaRFAEVSHNOTRE Bﬂg’rﬁ)g;e in the
component. To this end, the liquid poslécl)ls may be mixed, then any Solid

AdRERYBHROMRAS HARIT@NG(R b duedniba. infrades eirestiakingiseeatigns,
butheaititiar)ecubtbng MAfeIak a0 DR GARXGHhAAG RRIsRS The

moisture content should here be kept low, for example the quantity of
water may be reduced by using molecular sieves. Some of the inert

[0084XTTTREY|SHY BPBAARTBIN ASOORKRELAIN IR SARRINGET BRRANEBhobic

[ Tge two components are stored separately until use. For'use, these two
alcQ

Ripofielite HERRE P BRI GTRRHRISKIfolA® ders@antdigruate open
timenistres ishasmplied mwamv@%g@,mglﬁ@ad?% BiSANESY Bhserved

ccorﬂ]ng to the invention should assume a liquid to pasty form at

to IgiMh LB RARNSLRENE S, PiHREER U6 sRiPAiCencip RSO Rspplimidhe
waks adiliear Beatkapyen enpiHian shauld BRIGUALOB TRRsSHRFIAG % in

‘he adhesi ixt ding to the invention is in particular
pa%ﬁﬁgf%%“{gﬁrga %ﬁogbcgfééfgm&%ﬁéh%@&%%gIued and in order to

allow accurate alignment of the substrate parts to be glqed, a long open
[Dog%fﬁis necessary. According to the invention, an open time of more than

hSHSEIRR RGNS casprareniil, ik akir R teghdhainthrsiaraasents
a greanthesieoedehiaetRiclt gnee Stedwscontrenent adhesive-"es60 to
QT SRR 61 (L Binics i 43 SRENGUF e VEPth Indonseesrens in order
to sbegitioihéorayalrad gens thedianaliorjoridene hstihical stability of the
crosslinked adhesives is obtained thanks to the selection according to the
invention of hydrophobic polyols and the polyfunctional polyol. The adhesives
suitable according to the invention vyield a hydrophobic network after
crosslinking. It is found in this connection that an inadequate quantity of the
hydrophobic alcohols results in an inconstant T, on exposure to moisture.
According to the invention, after immersion of a test specimen in water (1000 h,
distilled water, 25°C), the glass transition temperature should deviate by at
most 20% from the initial value,

[0053]In a further embodiment, it is possible for the adhesive to comprise at
least two glass fransition temperatures. The second glass transition
temperature should here be below the first glass transition temperature. This
second Ty may for example be in a temperature range from -50°C to +70°C, in
particular from -10°C to +40°C.

The structural stability -ef the glue bond may, for example, be measured by

means of the modulus of elasticity. At a measurement temperature of from
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substrate and good adhesion may no longer be achieved. The change in

the adhesive composition may here be due to the intended crosslinking

reactions, but secondary reactions may also have a negative impact on

pot life. [0051 JThe long open time may be influenced by the quantity of

the hydraphagbic alcohals. If the quantity of hydrophobic polyols is too low,
1Oafs e Rt oo SRl o cBamiED e ARBSHEPSrdSamRs e @M EN
IS@mphybbles are observed to form. The catalyst may also influence the

rate of reaction and open time. The water content of the polyol

component should amount to less than 2 wt.%, in particular less than 1

[owh%wqma&m%éh@?elwg%r[@oéaﬂlgé/i\%@'%%ﬁa%h?o the jnvention

components it is achieved that the adhesive presents a glass transition
M3 ApBASHGHEATEF o1 SSCTRs 28009 iNpArRemRcsteTstaridle (Fieasuksirates
areb IS Gréddtdd 3y h s Riavpiae TASNREESSID M2 YRRI OrRRIRIMEE be

required mechanical stability. Elevated mechanical stability of the
fre,d

SHAREITHDRRSV S [BatRmeiPathiliietiihdrarle bienPiederiipg toraress.
Préoisstanmblasionhgoicerlvalsard the RoriiaetionahBolRlEdR which is

adhesives suitable according to the invention yield a hydrophobic network

thegrermayedifkioge 1 RN ATRCERS Benre cAlsO tRanyAMHARaLuAke adhesive
acaramiyief #he ilvehapRoRIGAISRAPIS ARS W IR @MdBSORSIABLBHODF a layer,

exposure to moisture. According to the invention, after immersion of a

beqgs PSRRI MR WAICKPESE0RY iStBd Wa e 25t futhglaadbsiiatailrhen
appasesitesaddopadatanp s sast P rikem the iniia ialvenOORy stil

In a further embodiment, it is possible for the adhesive to comprise at

flowaRleRRNGRIVE iRrliStihiterhsaraimy ovae e sHRSAL Hafaamnt hanks to

theteslenatatitgy@hanidiirieshe helgustisiding alsssriansitigndoamRISE of the
his second 'ﬁﬂrga%for exaén(fle be in a temperature range from -50C to
r

suriagss 1R el smevgledPuhpihTadhgsieuaS HiRIispbriRigaUeOMe

intdentkmaye asmxample, be measured by means of the modulus of
elasticity. At a measurement temperature of from

[0055] The glue bond is then cured. This may proceed at ambient temperature;
crosslinking may optionally also be accelerated by elevated temperatures of up
to 90°C. After crosslinking, the adhesive according to the invention exhibits
elevated mechanical strength. A glue bond exhibits a shear strength of above
15 MPa measured to DIN EN 1465.

[0056]In order to improve a glue bond, it may be advantageous, once the
adhesive has crosslinked, to subject the glued substrates to a heat treatment
process. The adhesive bond should here be adjusted to an elevated
temperature of between 40 and 100°C for a period of between 30 min and 24
hours. Without being tied to a particular theory, it is assumed that this gives
rises to internal ordering of the crosslink sites and crystalline domains, so
resulting in stable service characteristics. Use of the two-component
polyurethane adhesives according to the invention here permits a reduction in

crosslinking time or in the temperature required. The loads to which the
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14 -10C to +70C, this should be greater than 1000 MPa (similar to DIN EN
ISO 527). [0054]The two-component polyurethane adhesive according to
the invention may in particular be used for gluing fiber composite
materials. The substrates are here produced as a molded part. The
surface to be glued should here he .free of contaminants; it may be used

corpRasile AR AIRLEIBATHE CAUEN GG SBALN RERENGRIPSRER are also

redsiddacas Hy enperiestve wanmniedimsemthichysikbersarrareddietaravoided.
further processing, is also conventional. The adhesive according to the

invention is applied onto this surface in the form of a layer, bead or spots.

[00BAYOMibickness, My dghesile? saofimdutthensubssisiensdhe masmindally
igned and optionally pressed and fixed, As this happens, the still .
stoflRETE AHHENASE TSR R S0P Gn SHElAPes: R gavities of
up Thankertin Bigeatexated fger dhibknesadHdsipessileyiacanseite Watrong glue
u nnesses of the surfaces to be glued are leveled out with adhesive .
borkhathE GHEOSL BofEC T8 R SRR (L By Tl o arse
whiretheurtstid isubey peoeerd@t ambietriaiperadterigesonsliskipgmaye or

| o%tici)gpallg also be %:lcceler_a ed by ele\éﬁ?ted emf&eratures of up to 90C.
CleYHErcrEEBRTKIG, the QORELISe RERSUhgABIHE iRYertRiPERNiBRYIronmental
infle@vaiedioacharigkéstteagiusogig bond exhibits a shear strength of
above 15 MPa measured to DIN EN 1465. [0056] In order to improve a

glue bond, it may be advantageous, once the adhesive has crosslinked,

{00883 Ube dblbeviplydtkanhstratidadoratd dat treatntznt. process. The adhesive
bond should here be adjusted to an elevated temperature of between 40
and 100C for a period of between 30 min and 24 hours. Without being
tied to a particular theory, it is assumed that this gives rises to internal
ordering of the crosslink sites and crystalline domains, so resulting in
stable service characteristics. Use of the two-component
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polyurethane adhesives according to the invention here permits a

reduction in crosslinking time or in the temperature required. The loads to

which the 15 composite materials are exposed during the manufacturing

process are also reduced as a consequence. Heat treatment may

likewise be limited or avoided. [0057] Once cured, the adhesives

according to the invention are mechanically stable even at elevated
[00BINPOIRSses. dBIYHE Avavclaifaf RuRes o savitiesbiRdorbMMdbRZscid

may be filled with the adhesive and give rise to a strong glue bond. The

reagied MEHHAYRRe R BRAMEXRPSSIPE {fRictuating loads, as arise when

Hymggq{@@gbigé@gg ésstorakpr. The vibrations, changes in temperature or
eleﬁéted exposure to moisture brought about by various environmental

Polyal B cBLRFHIR WEeBhIHOGi ROBE BT RMBPHRE Bllowing Examples
PoljgpBateNhe lMentiea(2LRVRRBIbRabyesien Rl dminaleclar weight =
%IOOO; prepared from a(dipic acid 1?eacted with butanediol and hexanediol; f
= 2 Hydrophobic polyol: castor oil Polyol B1: molecular weight = 700;
[00BOlyERet fdyiRlichtsDPRl¥gb&dol component (quantity by weight) are mixed
N,N,N'N"-tetra(2-hydraxypropyl)ethylenediamine; f = 4 [0060] The
2t RSulSRBH %ol%%eco YR (dBaRiBAHySHeidh) BreiRaxedeatpolyol

corfindampiathecisbbgaadhesivimpeodurediby Biitkgdhefoylcimens are
ith the isocyanate; within 30 minutes suitable test specimens

component wit
pmgt"éc%?@dl%ﬁyt?ﬁrfdifﬁgn cured. [0061 |Curing: 48 hat 40C. Example 1 2
Starting material Polyol component Castor oil 30 30

[0061] Curing: 48 h at 40°C.

Example 1 2

Starting material

Polyol component

Castor oll 30 30
Polyol B1 25 A

Polyol B2 A 10
Polyester polyol A 13 14
Calcium carbonate 20 20
Aerosil R 202 5 4

DABCO 0.5 0.5
Stabilizers 0.5 0.5
Zeolites 5.0 2.0

Isocyanate component
Crude MDI NCO:OH 1.05 | NCO:OH 1.05
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Polyol B1 25 .1. Polyol B2'.1. 10 Polyester polyol A 13 14 Calcium
carbonate 20 20 Aerosil R 20254 DABCO 0.5 0.5 Stabilizers 0.5 0.5
Zeolites 5.0 2.0 Isocyanate component Crude MDI NCO:OH 1.05
NCO:OH 1.05 17 1 2 Modulus of elasticity 2000 MPa 2200 MPa
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[0062] A layer of the polyol component is mixed with 1% water, then mixed with
the same quantity of MDI and cured at room temperature as a body approx.
1 om thick, 5 cm in diameter. A solid body containing only few bubbles is

obtained.

Example 3 (Comparison)

[0063] A composition according to Example 1 was produced, with the provision
that castor oil (hydrophobic polyol) was replaced by a corresponding quantity of
a polyethylene glycol (molecular weight approx. 1000, 3-functional). The
quantity of zeolite was reduced to 1.

[0064] On curing, it was found that a thick adhesive bead exhibited bubbles and
was consequently not mechanically stable.
A mixture of the polyol components with 1% water and with the same guantity

of isocyanate likewise hardened with vigorous bubble formation.

Example 4 (Comparison)
[0065] A mixture according to Example 2 is produced. Polyol B is replaced by a
polyether diol (molecular weight 800).

[0066] The adhesive cures. It is found, however, that the glass transition

temperature exhibits a value of below 40°C. The mechanical properties of the

adhesive (for example modulus of elasticity) were inadegquate.
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A mixture of the polyol components with 1 % water and with the same
quantity of isocyanate likewise hardened with vigorous bubble formation.
Example 4 (Comparison) [0065] A mixture according to Example 2 is
produced. Polyol B is replaced by a polyether diol (molecular weight 800).
[0066] The adhesive cures. It is found, however, that the glass transition
temperature exhibits a value of below 40C. The mechanical properties of
the adhesive (for example modutiysagfadasticity) were inadequate. 18
CLAIMS 1.) A two-component polyurethane adhesive consisting of a
polyol component containing a) 2 to 30 wt.% of at least one polyester diol

withaa mpdeegiapwieisit pbRRexMARR0 gaRelihS RSINEY obat leasisiyol
one 3- to 14-functional polyol c) 5 to 35 wt.% of hydrophobic polyols, d) 2
to 68 BITLAERLHB/ives or auxiliary substances, the total being

integyled tQ aBORII918050 1se8e e WHIYSESAUABRNAS SQRNERERE weight
prepared fr(%m pol is%gﬁnates in an NCO/OH ratio of 0.9:1 to 1.5:1, the

crosslinke@ 7RG LAhEMRY a T9 of above 50C. 2.) The

tWOtgompwss%wxﬁmm@e@@h@ﬂma@@qrﬂiﬂ&a@i@@n}ésyavherein the
hydr phobécﬁg%ol c) exhibits a functionality of between 2.3 and 4 and is

selétted fr WEBS AT RUIOBIRRAMRUS or oleochemical polyols.

3.) Bhe two-corBpanET BPlieshanrinlagshreASERMAING I pifer-ONRDtotal
claim 1 or claim 2, wh§rein the polyester diol is synthesized from low

molecular R&RfhHFESEd AR aAifh&ic and/or branched diols

together with an isocyanate component prepared from polyisocyanates
in an NCO/OH ratio of 0.9:1 to 1.5:1, the crosslinked adhesive exhibiting
a T, of above 50°C.

The two-component polyurethane adhesive according to claim 1,
wherein the hydrophobic polyol c) exhibits a functionality of between 2.3
and 4 and is selected from polycarbonates, polybutadienes or

oleochemical polyols.

The two-component polyurethane adhesive according fo either one of
claim 1 or claim 2, wherein the polyester diol is synthesized from low
molecular weight linear aliphatic, cycloaliphatic and/or branched diols
and aliphatic dicarboxylic acids, with a molecular weight of up to
15000 g/mol, in particular of 1500 to 8000 g/mol.

The two-component polyurethane adhesive according to any one of
claims 1 to 3, wherein the polyol b) is a polyo! presenting 3- to 9-OH
groups, selected from sugar alcohols, polyether polyols or polyols
containing amino groups.
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5.)
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6.)

7))

8.)

9.)

10.

11

12.

and aliphatic dicarboxylic acids, with a molecular weight of up to 15000
g/mol, in particular of 1500 to 8000 g/mol. 4.) The two-component
polyurethane adhesive according to any one of claims 1 to 3, wherein the
polyol b) is a polyol presenting 3- to 9-OH groups, selected from sugar
alcaghols, polyether polyols or polyols containing amino groups. 19 5.) The

two ldinPERZRPBRIFEIhRRY WeaiRanR ackiraivg Rcarying & @amene of
10 3giWineseinEes RhdPIATEHA Eﬁ%ﬁ%ﬁ@%‘?%@ﬁé’%rﬁbﬁéﬂﬁﬁ &%or more
groups, are present as an additive. 52 The two-component polyurethane
#HE1 to 4, wherein aromatic
polyisocyanates are used. 7.) The two-component polyurethane adhesive
accordin%}zo any one of claims 1 to 5, wherein the adhesive contains no

solvERfs HopaRiiaRieaisBUHistha MR srbesiversaecpdiag to any one of

twoctgrmRON e UPAIMeretRae Aane Py ReRYSIHILS SRy agof claims 1
to 6, wherein the crosslinked adhesive exhibits a Tg of above 60C and

below 130C. 9.) The two-component polyurethane adhesive according to

claimy@, twdesein S srosstinadmdhesivgrdliRitsoydianiphis Riapeasties of

such that, after immersion in water, the glass transition temperaturé Tg

devRid¥EDy! I destn4hotRR iHom 3RBSSINE GariBinD Y RevenisonmpBadiaular

accarsingoie ARy aagiidiairassl to 9, wherein the crosslinked adhesive
exhibits a second T9 which is below the first T9. 11.) The two-component

polyurethane adhesive according to any one of claims 1 to 10, wherein,

afteTgeoselnkingpbecadhesiyereuibiss adﬁwkv@%@é&laﬁégi% OhERRISE of
than 1000 IYIPa gd a temperature of between -10C and 70C.
claims 1 to 6, wherein the crosslinked adhesive exhibits a T4 of above

60°C and below 130°C.

The two-component polyurethane adhesive according to claim 8,
wherein the crosslinked adhesive exhibits hydrophobic properties such
that, after immersion in water, the glass transition temperature T

deviates by iess than 20% from the initial vaiue.

) The two-component according to any one of claims 1 to 9, wherein the
crosslinked adhesive exhibits a second Ty which is below the first T,

) The two-component polyurethane adhesive according to any one of

claims 1 to 10, wherein, after crosslinking, the adhesive exhibits a
modulus of elasticity of greater than 1000 MPa at a temperature of
between -10°C and 70°C.

) Use of a two-component polyurethane adhesive according to claims 1 to

11 for gluing metal, plastics or foam substrates or fiber composite
materials.
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12.) Use of a two-component polyurethane adhesive according to claims |
to 11 for gluing metal, plastics or foam substrates or fiber composite
materials. 20 13.) The use according to claim 12 for gluing molded parts
based on glass fibers, carbon fibers, textile fibers in a polyester or

13 Solyepoxy matrix. 14.) The use according to claim 12 or claim 13 for

luinGFnBREATHE NGO MalmeJenfeughtgomolded parts based on glass
fibers, carbon fibers, textile fibers in a polyester or polyepoxy matrix.

14.) The use according to claim 12 or claim 13 for gluing molded parts with
an uneven surface.
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