2 6 JUN 2001 Production of surface-enhanced moul ded fibre parts ?q?rqwlgij
invention relates to the production of noul dings made from fibré& Wweb Béégd

on natural andfpsgsyptbgti [ s re.at | east ane of the |arge-area
surfaces, generally thg %?s?BFEQégdS? ggege@ﬁuiﬁﬁgngégrﬁypértéoating

process, in particular by a high-quality [|amnation process. 10 Mul di ngs
of this type argeUsederdNtHr akiadrkn.au tive,construction. yul ded
fibre parts are sheetﬁlﬁkelnnk%?nag &ﬁﬁeEgggﬁrQQ%ﬁEgﬂ%bgfiWP% FtPeal ar
made from reprBRe@sédOof Hridrs welp ebirakd consoktdased anid/fort heymoset i & esin,
in partical arfwtds phaRekkC skesSidy O SPOXY sl @§LN. )roduce these, fibre
is mxed with resin powder, ashaped to d?vefa%&gblﬁ%&%ﬂaﬁﬁﬁn?%ﬁgﬁ?%iured
(pr ehar dened) . 97T Ie! Laddif Vdifédtle | Rédqeb as etiesits, e20amtredcubiynga t akes

pl ace directlycadtengfoppatien,of ithe pyeb; i 4 he Byenglorhfiﬁt §f§{§ened
I der %ﬁessu e,

web is cut int ﬂmpgggls and cured in heated press nould un

wi th shaping. The nout di fgs°ar2St hen stanped out (cf. Kunststof f - Handbuch
[ Pl asti cs Handbook], Vol. 10 25 "Duropl aste" [Thernosets], Hanser Verl ag,
2nd editi ( : p. . 463:775) The surface enhancenent can take

pl ace dur?gg tﬁé?%%ﬁ?%g o?gth%hffbrgyaﬁb 8F i nYgSecortd tSnd &l at B st ep.
30 During the dummRtioh processstider nopl astic adhesive (hot-nelt
adhesive) or specific contact adhesives are used for adhesive-bondi ng of
the sheet material which wll subsequently be visible, the |amnating
material, to M IRAI B ABE nRaE Br gmeneth et ekiled , mohldhnby ther BSoserves

as a supportingihaseweibe GﬁﬁtﬁﬁﬂtPé@?§§sm5@%0LH§§na??%¥%@%s %%UQ%H%QE
thernDpIa§E|Cﬁ%% f%gf}On%&ﬁééfy%;égf1Oaig%Stegthmosegn]SgegflOnsz
in, in
particular with phenolic resin or epoxy resin.
To produce these, fibre is mixed with resin powder,
shaped to give a web and if desired ©precured
(prehardened). In the case of sheet-like web materials,
20 the curing takes place directly after formation of the
web in the oven, or the prehardened web is cut into
panels and cured in heated press moulds under pressure,
with shaping. The mouldings are then stamped out (cf.
Kunststoff-Handbuch [Plastics Handbook], Vol. 10
25 “"Duroplaste” [Thermosets]), Hanser Verlag, 2nd edition
(1988), pp. 763-775). The surface enhancement can take
place during the curing of the fibre web or in a second

and separate step.

30 During the lamination process, thermoplastic adhesive
(hot-melt adhesive) or specific contact adhesives are
used for adhesive-bonding of the sheet material which
will subsequently be visible, the laminating material,
to the moulding made from web material, which by then

35 serves as a supporting base.

The coating process involves applying pigmented

thermoplastic compositions in the form of pastes or
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2 JUN 2001 - 2 In an inproved process, a pulverulent thernoplastPd JUN 2003
m xture of low nmelt viscosity is spread onto the surface of the |am nating
material, melted by reheati'ng, and then cool ed. Thl‘l’ﬁ gldyesda u?;;grg} ?hi .
coating on the sy fage of .t | am [ material . i sadvan ‘
pr ocesg i s that ﬁ\e%?gco&grr%%efdg%ggkie%gfhea! A nAE T oS et e e mewens hibe
are frequent!y Tofelpowerf ullehamehe adhessvit st rj&@gtgk{pgéaaho @erlé]@?n che
:hot-nelt adhesiye:s the,case@f part ., complica sha
pa(r)ti cul ar, thi séﬁuierea%i% t o%di(e:f e?t% \Agg&gn;édﬁéglgam ng_k?ﬁbaﬁat errflgit%%_rtsbff’rom
the substrate. THERA Separ ad?én phenonenalade pahtisculgdries mar keghiford he

se of moul gi ngsoLxPOgesh tind reguent . LEFPELAt YL &, [ 15, changes or . intense
?ﬁsol ation. Thegf)obj ect of the inventi%n Jlfrg t here %)I_Fe %np?ﬁv?aééé process
i ntended for the surface enhancenent of noulded fibre parts which has

simlar techni calhel eganceanddgd0 ox miar siABLLEI Ly tofhe hot-nelt,
coating process . nentioned, t in which disadvantageous separation
phenonena do not" Gccit . The ifect 1 #E1Behi @Y ed M8y ea 1glocegsemc cordi ngat®

Caims 25 1 to fiquwntt at scoby poukdedifithig pard Sapreduced s13eeQrdi ng:to

more; gf t e, daims.. I't, has been found that noulded fibre“parts can
glngoorbe gi %/gn a ee;sghq?dqtﬁafl y eancﬂqaenscje\be 'surIforhcet}]q‘ tHeS adielsi v 1305 useld i or

the | am nation FIOtEssdteed thapeawsiat pesthcolarf eshishaederer Jrigd & s

i | - dois.n nraclég t room tenperature.

whi ch has not ygﬂmﬁ%ﬁ%ﬁé{iéﬁﬁﬁ%%ﬁg%aﬂ t&7i PAR ?§8@-t.%nﬁﬂq§§fate.
Lam nating material provided wt dhesrve of s ‘ I

These separation phenomena are particularly marked in

the case of mouldings exposed to frequent temperature

15 changes or intense insolation.

The object of the invention is therefore to provide a
process intended for the surface enhancement of moulded
fibre parts which has similar technical elegance and
20 similar simplicity to the hot-melt coating process
mentioned, but in which disadvantageous separation

phenomena do not occur.

The object is achieved by a process according to Claims
25 1 to 10, arnd also by moulded fibre parts produced

according to one or more of these claims.

It has been found that moulded fibre parts can also be
given a high-quality enhanced surface if the adhesive
30 used for the lamination process is a thermoset resin or
resin-hardener mixture which has not yet been fully
cured and is nontacky at room temperature. Laminating
material provided with adhesive of this type is applied
to the prefabricated fibre web or to mouldings made
35 from fibre webk, and the resultant laminated article is
heated to a temperature above the initiation
temperature for the curing reaction of the resin or of

the resin-hardener mixture.



to the pfefabricated fibre web or to noul dings nade 35 fron1f|bre2wﬁgUNa@gn
the resultant lamnated article is heated to a tenperature aboveft ?h
initiation tenperature for the curing reactijon of the resin or o eins
resin-hardener mpxtuyre. %6 JUN, 2001 - 3 cEpnlqg_;hlsz t he thernnsgt _res.the
cure in the formof a° F”PRVthf%‘bbﬁ6§ﬁﬁ}t4ﬁ?#4%ﬂ@uM@blEutmgcfo mgﬁmgﬁve
curing reaction &ndmgiwessh oendshe: @nthee surface., %EE?&%%E'&%}?% €3
bondi ng of the Iggtgq ioPGSngaterlal so .t hat no‘§¢pqyat|on p enoc_ ,

result, even on exposure ?b‘%&?réﬂﬁjt@ﬁﬁ§§atu@éfﬂlfﬁé@eﬁ@@Sme surf 3
i nsol ati on. Thisirgesarpﬁbibng,ashasevéhekmmdiwgscqg;tytgg _1Qa%hggg9%q S

[ al | [ han that f thernmopl astics and the curing tenp?ra ure
Used 15 51 0nt 1 Leant [y ancue TRE: mifLi TG o1 moof EFREoTEnar rops et o= )
bi nders used hitﬁ%rt@%PQﬁdI?heﬁ@fomatuhmmsra&mw%geﬁ&&@esd@ff@f@gcgﬁeno&hen
pressure is reducgdoif:18nt he press tool are significantly higher than e
thernopl astics are used. Thernpset resins are generally brittle. It is
therefore also surprising that the lam nation materials coated 20

[ i [ ] - [ [ | e even when
to therhnyentkon swAdryitNeryoses; fesi nsyremin, stabl e Ve e
?gfféglﬂg or, shqped, and ds nétlbreéﬂn aﬁ%rt. Ano%hereadvaﬁf?&kQ%ﬁ 3fhe°1d
novel proce%g i sTtRATOTRES 25 Foul GeASKEBRAY partigheay belsur f acehenhange

i ; i i i ch. have not
by appl ying the tmmwmmﬁbistESSnsaga r@gbn-g@&q%@ereg égéghggncusei e,
ygt Pglry gured either; to prefabricated .nguldlgfs_na e fipnlmeb\néteifgl
or to the Ianinatlié hatertal. TATES net Wod of™ btegsi ngoanso abfowschhe
30 thernoset resilsri@eks$orcshihdee sentant enertic £ 00, CEASS N Ao e o
interface with tf@%é&%¥§wf§§§gsa§rising when the pressure is reduced in
15 the press tool are significantly higher than when

thermoplastics are used.

Thermoset resins are generally brittle. It is therefore
also surprising that *the lamination materials coazed
20 according to the invention with thermoset resins remain

stable even when rolled up or shaped, and do not break
apart.

Another advantage of the rnovel process 1s that the

N
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moulded fibre parts may be surface-enhanced by applying
the thermoset resins or resin-hardener mixtures which
have not vyet fully cured either to prefabricated
mouldings made from web material or to the laminating
material. This method of processing also allows the
30 thermoset resins wused for surface enhancement to
crosslink at the interface with the resins used as
binders for the textile fibres. This applies
particularly if the resins used for binding the fibres
and for enhancing the surfaces of the mouldings are

35 identical or react with one another.

Another advantage arising from these crosslinking
reactions at the interface is an increase in the

stability of the mouldings.



binders for the textile fibres. This applies particularly if the esi Ay 2601
used for binding the fibres and for enhancing the surfaces of the

moul dings are 35 identical or react with @ane another. Another advantage
arising fromthese crosslinking reactions at the interface is an increase
in the stabili of .the mouldings. 2 6 JUN 2001 - 4 According to the

i nventi on, the#%%%?%@l@%eFﬁD§éﬁfrb%Y%Pb#QﬂreSbecefveby,tﬁ&&mnﬁhﬁddﬂ@§1n

mxture and a lauj natiagpamt evépl, areapplied fo the sy face%s) to,be 5
enhanced of pr ?glricé?gé nnuldi% s and the r%su?%ant u%%%%r | anThat ed®

articles) are P LY ehpepai af e3reabbpe iehe toelthieng wdiate @nd wbove t he

initiation 5Sterpetatcse bar pher v i Ag-ELagLLOR; AL st N, & heroset  1esins.
Once the thernnpset reiins,have cured, the 10 resul'tant surface-enhance
o]

parts are furthet: ptoddsTddated £ nahk?sknevws perated Asottrmperatures

sinplification afotde overahklpinguchbbent p@g@esgwa%gﬂtgﬁgrw¥gfggg%1€% he

t her noset resi I n hardener m xture and a lamnating materia
surface(s) to ggﬁgﬁﬁgﬁgégaofoﬁre¥% ricaréy oFeaﬁFéﬂardﬁheBgﬁlb#Q?V@Q%@tThe

parts produced 598t s wRiyce (| @ natlegrresdecl esdsiare heated, cwnse) pressure

ith i t e t he ltin oint 20 and above the
?E?ti21?on§PZH£§%ﬁ%ﬁéﬁgpP?%gggEr?Hgg8¥§gcﬁ%ﬁ1%ﬁaf%e P§§%ﬁ§ USEF T he

coating and above @ tHEGHT tFae¥areeenperature of the resins used as
binders in the web. During this there is sinultaneous curing of the

binders in the weh and the resins in the 25 coating and, if the binders in
tLe web and th§Qéiﬁ?% Sﬁmpﬁéféﬁéﬁﬂﬁ@-ar%fidéﬁﬁﬁcapvﬁraéén reapdua 1dn one

anot her, these rheramsetssaless!dfin Wabpl9ngganatdisloatc the;int erface.
15 hardener mixture and a laminating material to the
surface(s) to be enhanced of prefabricated or

prehardened fibre webs. The parts produced in this way

(laminated articles) are heated, under pressure and

with shaping, to temperatures above the melting point

20 and above the initiation temperature of the curing

reaction of the resins used in the coating and above

the initiation temperature of the resins used as

binders in the web. During this there is simultaneous

curing of the binders in the web and the resins in the

N
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coating and, if the binders in the web and the resins
of the coating are identical or can react with one
another, these thermosets crosslink with one another at
the interface.

Once the coating and the binders in the web have cured,

30 the resultant parts are further processed in a manner
known per se. '

Possible versions of the process for surface

enhancement with the use of a laminating material are

35 given below:

¢ the thermoset resin or resin-hardener mixture is
applied to fibre web which has not yet been heat-

treated or prehardened, and is heated to a



Cﬁce the coating and the binders in the web have cured, 30 the resufit i 200
parts are further processed in a manner known per se. Possible versions of
the process for surface enhancenent with the use of a |am nating material
are 35 given bel gyqpethentberamset resi nyER LG '“a!‘.%ﬁ?e Sl mbxé“,re _
applied to fibre mebpmhich has not yet been heat- tfea ed or pF ﬁéﬁdéﬁ@d,
and is heated to a&"26*3bUNCR088MPesatuERpeCat e abbviend heeaet tomgopokhe but
bel ow t he initiafégnnte@pgﬁ@@wghﬂgntﬁ@erggghngsrqggwég1{gdt gsgggg%%
During this the resin js ne]teg,andwdlsperses to give a thin layer. The
| ani nating materiaP i%-% afpl i d"t o*BHPS- | e, lamimert idig edeitgrdm laf ter
i nterimcoolsi ng amgpl ebeat tag, tand tmgyé§$U|&QﬂherprQ9HEEth?,tB?n heaLed,
if desired with sha ing to a .tenperature above the initiation tenperature
for the curing ofngﬁﬁ PesFROLANE, BRCe FRBSFheFfopset fesihe10rnasleansd,
is cooled and furpheduptoaessednimeatemnnngTékﬂQM?apﬁﬁi@@.Shg@fnépngnggt
resin or resin-.- ener mixture is . applied to |am nating ma erial an
heated to a 15 teﬁ%@ At ur e abd VFhéjH%IthblﬁB}ﬂP BEPEEFGH Ehet o the
initiation tenperaturegforf theecurdsig,reastj ornafe thge ﬁﬁﬁ%fmﬂéaﬂw Bgsghls,
the resin iy nelted and disperses .19 give a thin. layer. The |amninating
material thus pro%fdggbbétﬁ a eé?%%fgé gﬁ%ﬁl%&; &F hePrSFFEEFﬁy oF 26
after interimcodl#ngeantdnPeneacrnge-to fibre web which has not yet been
heat-treated or prehardened, and the resultant product (lam nated article)
is then heated, |f desired with shaping, to a tenperature above the
initiation tenperatre-FofMPRBE cUF PRGN 0f O25 FheiReRRAdeand, BhsBULAe iS
thernoset resin hasptieed, to laminating material and heated to a
15 temperature above the melting point but below the

initiation temperature for the curing reaction of the

resirn. During this, the resin is melted and disperses

to give a thin layer. The laminating material thus

provided with adhesive is applied, either directly cr

20 after interim cocling and reheating, to fibre web

which has not yst been heat-treated or prehardened,

and the resultant product (laminated article) is then

heated, 1i1f desired with shaping, to a temperature

above the initiation temperature for the curing of

[\
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the resin, and, once the thermoset resin has cured,
is cooled and further processed in a manner known perxr

se.

e The thermoset resin or resin-hardener mixture is

30 applied to a fully cured and preshaped moulded fibre
part and heated to a temperature above the melting

point but below the initiation temperature for the
curing reaction of the resin. During this, the resin

is melted and disperses to give a thin layer. The

w
(7]

laminating material is applied to this layer, either
directly or after interim cooling and reheating, and
the resultant product is then heated to a temperature
above the initiation temperature for the curing of

the resin, and, once the thermoset resin has cured,



h
IS cooled and further processed in a manner known per se. The t nq
resin or resin-hardener mxture is 30 applied to a fully cured a &

preshaped nmoul ded fibre 35 part and heated @ 6- a tenperature above the

t buisb h Nigt -at.l.Qn rature for the curing
ngélpgn g?lPhe rézlﬁb@%5§lﬁaatﬁhr%% e P¥§g¥% %&J%ﬁﬂ%eﬂF%ﬁﬁde%ﬁ%?s@@rto

| ayer,

ive a thin layer3®The |am nating material is applied to this

gither directly or after interimcooling and reheating, and the resultant
product is then ated to a tenperature above the initiation tenperature
for the curing bf N¢hetReETASChndredhe dhe I©%¥nnh@rdeeern maxtuuéedl526
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The t her noset resfﬁpor r esi n- har dener nﬁxture is 5 applie d:‘n o n%%at?ng

material and heat gd"¥o a" ?Eﬂpéﬁ&?ﬁ?etéﬁov@e%hé“ﬁelﬁ¢h@upénni baﬂObelomEthe
initiation tenperatireatobont hempykhBgreeaeti @meofoiig g 'E%%ékﬁ{yréﬁg+% o

the resinis nelt |s ers ive a thin |ayer cureée
preshaped 10 nnul%gﬁﬁﬁlbre pa?tgﬁésapﬁ |e&qﬁiqfﬁ%;m%ﬂﬁﬁd %ﬁ@k@#sp@¥$@€tly

or after interi meoolbing amd ureleal apgy . ard fum@yraauh&anhP@;q§ﬁ§§%%§?%gegf
heated to te t nitiation te ure fo

tﬁe resin, andnpgﬁggy%ﬁ% ? g%%néﬁﬁﬂ;e%%naﬁg @Sr ?élﬁsjﬁﬁﬁ?%d heher .
further processe&q?ﬁ%ﬁhﬁnﬁéraﬁm9M1{n#exxm ¢oolhegfah§tﬂBMbaﬁﬂﬁgCN@n@t is

advant ageous for the réberopset oreghp-used far %%%ﬁ%gﬁt i %éﬁf?iﬁ%@fe

conprise a resin ich can be cured using formnal
ha?gener free no QﬁfeoF%ﬁarH%h%%a¥%%% temperature for the curing of

the resin, and, once the thermoset resin has cured,

ZBU

15 is cooled and further processed in a manner known per
se.
In the first two versions it 1is advantageous for the
the;@oset resin used for the coating process to
20 comprise a resin which can be cured using formaldehyde,
in particular a hardener-free novolak or hardener-free
modified novolak, if the binder in the fibre web is a
mixture of a resin curable using formaldehyde and a
substance which releases formaldehyde when heated, for
25 example a novolak-hexamethylenetetramine mixture., The
formaldehyde released when this binder is cured also
suffices for the curing of the thin layer of molten
novolak.
Another advantage of this version of the process 1is
30 that there is a significant reduction in formaldehyde

emissions during the production process.

Preferred methods of carrying out the process are given
below:
35
* In a continuous production process and in the form of
a continuous web, laminating material provided with
an adhesive which is a thermoset resin Oor resin

mixture curable using formaldehyde 1is applied to the



. l - - . - - - - - - f ‘:r i,n
nodi fied novol ak, if the binder in the fibre web is a mxture o T 834007
curabl e using formal dehyde and a substance which rel eases fornal hy‘zg
when heated, for 25 exanpl e a novol ak- hexangt hyl enetetram ne m xture. The

| dehyde rel easedaMen-dddis Bi-n H . suffices for the
I:Siinﬁgdgfy tehe thin layer of npl ?en%;\eov%dﬁ{&gng%%gre éqcﬁpani:%}@rﬁ)?lflﬁl &
version of the prd&esd’ i LURPIhatushese fermasighyfiecanndr eductiamidmmer

1 S ichdy | j S. eferr t hods of
CarTying out he Braoessal o g ven  hel b 35 PTae e oAl ntate B aaUe ion
process and in the a?nor‘r% of & %bﬁ f ndSus V&b, CHaRf natideg nutes$are proviaded

. e . oo Tenr . bl
with an adhesive teimipehraitsize tdlesv@seher @$iift 10k 1@S| flemPl X4 U £ CYLablE,

i | dehyde,. i jed to th 6 JUN 2001 - 7 .prejarlc_:ated or
gfleﬂgrag:lgg fi b?/e%\kjergn%g%ér?%ln%n aO%rig’ien%&ﬂé%‘f eU88fng 1 okl déhyde wed a
har dener rel easi Bgcf ortheitdelyide wihen &elat etve andah?e Egggl f}fgﬁ?ﬁgd%mm ed

i is then c r. .pr u at _a_ 5 _tenperature aboy .
?Fl“icleu?i on tenperg!tég(réglé%giflt eﬁ?%u%?ﬁéngeggtaic 108 Gne-is nBerdagedsinyashe
fibre web and th&f oRatrfienaghesowe,thendathe siorenal Uebydegivek easedin f he

[ ] i [ Thi's
acto on otut-be hidwlersser rdener r,the de5|ye.,r
;iu\rliaggar?uﬁ({/ 10 Ell.llrrlgd vve({)}grrlg?igi glﬁf rfg%nmc &ghgé § 8¢ cf]ﬁep]a‘ésﬁreé& ed ze
and shape are stafpéf G0 SMadst 3@t Stampes okt iqsucus: praoduct i on process
and in the formof a continuous web, lam nating naterial provided with 15

an adhesive whigh is_a fhernoset resin or aresin mxture curable using
0

for mal dehyde is appl ied toHertard GrOMEIEISE DY edbrivatbe fobme ofeb

a continuous web, laminating material provided with
15 an adhesive which is a thermoset resin or a resin
mixture curable wusing formaldehyde is applied to
prehardened or merely prefabricated fibre web
comprising a resin curable using formaldehyde and a
hardener releasing formaldehyde when heated, and the
20 resultant laminated article is then annealed at a
temperature above the melting point of the adhesive
and, providing a fibre web is used which has not vyet
been prehardened, above the melting point of the
resin used as binder, and is then cooled and then
25 stamped out or cut to shape. The laminated article
(semifinished product) which has been stamped out or
cut to shape 1is then cured under pressure, with
shaping, at a temperature above the initiation
temperature for the curing reaction of the binder
30 used in the fibre web and that of the adhesive, and
the formaldehyde released in the curing reaction of

the binder serves as hardener for the adhesive.

® Alternatively, in a batchwise process, cut-to-shape

35 laminating material provided with an adhesive which
is a thermoset resin curable using formaldehyde is
applied to the ©prefabricated or, respectively,
prehardened and cut-to-shape fibre web comprising

resin curable using formaldehyde and a hardener



co‘rrpri sing a resin curable using fornal dehyde and a hardener rel eh§i agh 2001
formal dehyde when heated, and the 20 resultant lamnated article is then
anneal ed at a tenperature above the nelting point of the adhesive and,

roviding a fibre sk asS s eth Wi not.ye n prehardened, .above
Itohe nel t?ng poi nt “of the rH;?esi n ,u@?ﬁ%ése bi n%%r%]e%;gggﬁ sgpﬁe _n@poﬁeesd”a’}?d”tt hen
25 stanped out or JGETEFShapetimié | asi nabed artietie af seni fiemzhedure

roduct) which haseeen straspeth OutaOfon CULf Qe SHARE.i S cphen cured under
Bressur)e, with shapi nﬁ, at a tenperature aebo@sé The ©nitrati one t siierd ur e
C

for the curing redEEOn B theh ierdsp wsed in the fibre web amdi titatt of

the adhesiveS andoft heh&oramhsehyee raeicgasgqmla@d%h‘?d%!”kQQeEEQSt'J‘é{‘ fl,e the
bi nder serves as Q%rrq%ner fé)r t he aghﬁgl ve., dAI ternatively, h| n a bat _CF W se
process, cut-to-shape 35 F&mHAti A EeP G S3r GAURP wi e hhandadkesifer
which is a therno$ét eekiasiowr.abl e using formal dehyde is appli ed to the
prefabricated or, respectively, prehardened and cut-to-shape fibre web
conprising resin curable using formal dehyde and a hardener 26 JUN 2001 - 8
rel easi ng for malf@€hykiec bene hawtesd, iand:tdee r psukbbants | asn nat eghar td=6le i s

then cured B acht@rEper&tur, eTe) the iyudd atien enperature for the
curing reacti on of the bilﬂr%1 é?‘ uJ\séged |Qn t eetdfl b?g \%/Ea:boanh‘?tﬁzgtr@s@ront%@g
adhesi ve, and f BrREEGERFAE T éiheased dm adfe curing reaction of the binder
serves as hardener for the adhesive. The press_urﬁ used in these prg_cesses
is of the same ,10 order of nagnitude as used hitherto in correspondi ng
processes of thé prPorF  &FtS9A pF“&ftgPrded feEhod CEEr teashe®eshapeniagitiatd ng

moul di ngs made foofdfinigse mebe i § riot appbye | d@bnatd N8o  apply laminating
15 material provided with an adhesive which is a resin-
hardener mixture to cured and shaped mouldings made
from fibre web and to heat the resultant laminated
article above the initiation temperature for the curing
reaction of resin-hardener mixture.
20
An advantage of laminating prefabricated, moulded fibre
parts i1s that less heat treatment is needed to cure the
thin layer of thermoset resin than to cure a textile
web. This means that products with relatively low heat

25 resistance can be used as laminating material.

The fibre used for the novel process may be the same as
that used in conventional production of moulded fibre
parts. This is essentially reprocessed fibre material
30 from textile recycling and is composed predominantly of
cotton fibres or polyester fibres, but generally also
comprises other fibres, €.g. wool, jute, flax, sisal,
nylon fibres or acrylic fibres. The fibres may
comprises additives known per se, e.g. lubricants, spin
35 finishes, fungistats or hydrophobicizers. The fibre

material used may also comprise inorganic fibres.

The production of the prehardened fibre webs or of the

moulded fibre parts also takes place in a manrer known



15. material provided with an adhesive which is a resin- hardener npxt Yt Loy
cured and shaped noul dings nmade fromfibre web and to heat the resultant
| am nated article above the initiation tergperature for the curing

reaction of resparhagdenersm xure.11 2% An advant l am n
pr ef abri cat ed, ﬂr>mul ded’ fi brSe parts s thaftaO | ess a]t treat ne r”ggsﬁgéged

to cure the thiwfayer ofl BlRsthsset Rardlpoehhn Volcurd ta textibelawed”

Thi s means that fp}ﬁ@‘e_lyu@gétquth el agpveky | ow heat 25 resistance can be
used as | am natl ng material . Ei’ﬁe fibre used for the novel process may be
the sanme as that used in conventional production of noulded fibre parts.

This is esséntimbhéylsepracesgedatihnalmmtgriahna30 finamtextil e f%%% pg
and i s conposed Eg)redo nant |y Pf cott n fibres or polyester '
general |y al so "Conpr msés “ofhe lfjlhﬁlqé@ 1& Yg PARYSIVETut émlquaxor sveaens,

nyl on fibres oraacmyédchitbees%ﬂ@e ﬂlalglrlel%tw I@;ﬂ%&fséof;reﬁh%%%% ?Crgg\r’\ﬂ;

| u ants. in I pLshes
'FI)'ﬁre fsiebr: grrat eirjéll“? gée kep aaﬁesos% 'ff%%ti}‘lo SéﬁréeﬁFBFé§t TieE prodiet i on
of the prehar dedtked¢dr @twe'r;)hseorcuocflrtghetefﬂrvatalIrdedvfels;br@ﬂoa!r:l}ﬁE at 150 hakes
place in ajganngss khown 26 JUN 2001 - 9 per se, as described, ]"or exanpl e,
i n Kunst st of f Handbuch [ Pl astics Handbook] Vol. 10 "Duroplaste” .
[ Ther nosets], pp. 766-768. 5 The lam nating nmaterials used nay |ikew se be

any sheet mategistabEed. rBsgAsquald,ty ﬂ}%“"ﬂé{éﬂési}?é"t%o?’lrdlwygvensf 5. used
hitherto for m nating nmoul ded fibre parts as they are
sufficiently h(aa]a MINET ?%ntmalﬁﬁ“t%l%e Grdhn&@edpé#n?héléuwhg t empenas et es

for the thernosetsidOorestasinSuktabherr esixtnfor vhhenadhesihyghondi ng, of

the 15 room temperature, or alsc mixtures comprising these

resins and, if desired, hardeners, with modifier resins
known per se. Examples of these curable resins are
epoxy resins, unsaturated polyesters, urea-formaldehyde
resins, melamine-formaldehyde resins, melamine-phenol-
20 formaldehyde resins and phenol-aldehyde resins, and
also combinations of these resins with one another or
with other modifier resins, in particular with from 5
to 50% of flexibilizing resins, e.g polyvinyl butyral,
polyvinyl alcohols or phencoxy resins. Preference 1is

25 given to phenol-formaldehyde resins.

The direct coating of the moulded fibre parts or of the
uncured or, respectively, the prehardened fibre webs,
or of the laminating materials, takes place by
30 processes known per se, using spreading, rolling,
trowelling, casting, dipping or spraying methods, using
appropriate pastes, aqueous dispersions or solutions in

organic solvents.

35 The powder method is the preferred coating process. In
this, the thermoset resins or resin-hardener mixtures
are applied as finely ground powders to the surfaces to
be coated. Particularly suitable materials for this are

resins or resin-hardener mixtures whose melt viscosity
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lam nation materials are in principle any thernoset resin or 26 JUN szi
resin-hardener mxture which is nontacky at 15 roomtenperature, or als

m xtures conprising these resins and, if désiTed, hardeners, wth nodi f| er
resins known péhege.sExsaphest bf h@@i@dCthﬁblsﬁfl.’f@@h@ﬁt%Pe lothofggl éﬁhlog‘z

turated pol formal_de resins ne-forna
Eg:?ngr mel aﬁ‘l n%aé%%tﬁglnole qﬁgﬁ%rrﬁ%l §éh rEEPﬁEréﬁﬂ pﬁé’rﬁ)lpmﬂéhyﬁe rrsﬁltns

and al so conbi Natsicess tof, theseuresi as WSt nei another Oz, W hHp0

modi fier resinspyi- rijgc th fr.o 50% of erX|b|I|2|n resms
e. g pol yviny] bt?tu rqgﬁa S %};\Q/‘lﬁﬁy &1°Catn O%rgﬁﬁéﬁaﬁy FRGisther é‘ﬁgﬁerm@e is

25 given to %‘Jheﬁé’llnftorﬁ‘él de 9detm@sm@setTheeshm£,ct maatd i 10f  the nrmullqked

U d fi
fibre parts or ekgtihe+ €’gpsor regple veI P pr ar ene
webs, IOor of the Iém nat i ng mat‘er §al’ S, iehserp ace b%/ }% cees’é%§an6’\ﬁ|1

per se, using spreadi Hg"r e n@lxtpﬁémfbrmg castiing, tdamlrkg WelSplayi ng

hod usi ng lappnhephrmnat empastes; a{m@ogg Q'dﬁ ersLons or, soI utions .in
(Trazgaﬁlcs: sol vegts " Ql @powder nmet hod 1s t S’eferred coa |ng 6#85‘&?@. In

this, the ther rrﬁ&iftl r8§| NS OOt 3C&i-n- har dener mxtur es are applied as

fi nel y grourfd poéwdetiset mdshe wd‘c&%%s t@ephe gogted., Barticul %Mn?%’fn%bl e

materials for t resins o i n- har dener mxtures
viscosity 26 JUE]g%gigl 10°° V\ﬁ8ﬁ éedﬁetrﬂ | §R e Hex shyf icsicenefy thew t o

al | ow adequat ePHREEEEAQ mfetbhessuldststatLeedThebpﬁz@f erﬁhad %@'ntdedw Qggsg@é
Durin IS s eri
hoa he gt 175%0%6&‘3%*@%‘&%@ A 1 &h?eg?ﬁﬁtfﬁngfapaﬁﬂwas. ng

abovetherretln nt of the thernos
IheRatlrggl ant heatér&hea tO?ﬂ‘Het?bhféTf%nfuﬂhﬁroprphessesh nrora meshar handener

m xture forits opetheetextile web or lamnating material and rapidly cools,
t hus becom ng

Example 1

The thermoset resin used for surface enhancement in the
20 example 1is a phenol novolak which has been modified
with 10% phenoxy resin and has a melting point of 70°C

and a melt viscosity, measured at 175°C, of 420 mPas.

Aerodynamic methods of web formation are used to

N
(@)

produce an as yet uncured textile web with 25% content
of phenol novolak-hexamethylenetetramine as binder
(base web).

A web (40 g/m?) of high visual quality (outer web)
coated with a thin layer (20 g/m?) of the modified
30 phenol novolak is added to one side of this fibre web
and fixed to the base web using heat (75°C) in an oven.
The web laminated in this way 1s then subjected to a
shaping and curing process in a hot tool at frem 180 to

220°C. During this, the formaldehyde released from the

w
%

hexamethylenetetramine present as a hardening agent in
the base web suffices for full concomitant curing of
the thin phenol novolak layer present on the inner side
of the laminated-on outer web. This gives a moulded

textile part with a thermoset adhesive-bonded layer
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solid and nontacky. 10 In the next process step, fibre web and ij hio
material are conmbined with one another by one of the process netﬁ%ﬂs

descri bed above and bonded to one another lusi-ng pressure and heat. TEe
resul t ant nnuldhﬂgcmfkﬁ%&%b&Qoh%@i%ﬁkﬁéﬁéhek]BER%%SS%%éﬁ%#%£agﬁgﬁgn2§mn
15 per se. Exanple._1l The thernoset resin used For surfhce é anc i

the 20 exanplgRF§h8dphéﬁbl TOVEY BkIwhPER hadebearramdid i edswi bh 1%keq
phenoxy resin amédn@s iarnelhi nghpoi Absef + 79C éHEE§&@@'QE¥'%%8%%&%%ﬁ%F@
measured at 175C,_ of 420 nPas. Aerodynanmi c nethods of web forma

used to 25 progﬁeg & €adapét Skcured textile web with 25% content of

phenol novolak- hexamet hyl enetetram ne as binder (base web). A web (40

g/ n2) of high visual qu lity (outer web) coated with a thin layer (20

g/ n2) of the no ﬁ?ﬁ@& %O phenol novol ak is added to one side of this fibre
web and fixed to the base web using heat (75C) Ln an oveg. ThﬁgmﬁPocess -
| am nated in thi L s Lhep subjected to a shaping and curir .

2 hot tool at im 180 TEC So0d NG hi S?rth%‘ﬂf%‘?‘%! Fetypde s reas da
fromthe 35, hek#rBrhyl ehetet ramieeqir esentdlals ahhahd@n&pgb@ﬁ@nhﬁuafi%pgk
base web sufdicgschor gl by conegrLiant guridg, of  Lhe Lain, b? TRLS Gy es
| ayer present on the inner_ side  of th am’mat ed- er X r

a moul ded textPPéfpart Witth a thef nosetnddhesiée- borded | ayetgRb JUNo2001
- 11 which enhaseesekhyisuetacearinQther advantage of this nethod of
carrying out thg process.is a marked reduction in the resultant em ssion.
of fornal dehyde f%gﬁpthéaﬁﬁge @&b. tBis finely ground resin-hardener

mixture is spread onto one side of a cured and shaped

Y

15 moulded textile part and heated above the melting
point. Once the moulded textile part has been coated, a
needled web of high visual quality 1s applied to it. As
a result of rapid cooling, the high-quality web 1is
fixed on the moulded <textile part by means of a

20 remeltable, high-flexibility thin film.

In a second process step, heat and pressure are used to
cure the thin coating above the initiation temperature
for the curing reaction of the resin (90s at 150°C).

25 This method of carrying out the process permits the
laminating material used for surface enhancement to
have a heat resistance lower than that in Example 1.
Ancther advantage of this version of the process is
that the thermoset binder in the web and the thermoset

30 resin used for surface enhancement can have different
chemical structures and different chemical croSslinking

reactions.

Example 3

35
The thermoset resin used for surface enhancement in
Example 3 is a phenol novolok which has been modified

with 10% by weight of phenoxy resin and has a melting



Exanpl e 2" The thernoset resin used for surface enhancenent in Exan? £ E [

a phenol novol ok which has been nodified 10 with -1. 0% by wei ght of ﬁhe’ ngﬂm
resin and has a nelting point of ?0C and-6% by wei ght of

hexamet hyl enet etpaimne.  Aft hi ngeyer ofythis fipnely g)ryound Wreisi - har dener
mxture is spread pnto. one side of a cured and shaped “15 moul et t ext PFe
part and heat ed above Vﬁ% %?F?Eﬁa‘ﬁbpﬁt. Once the noul ded textile part has
been coated, a Aeedied webyot hbgh whssal f guad t v pligd:. to i As_ a
result of rapid coolipg, .the high-qual ity web i% (%i(iuergtponif lelrl (r)rho%%%ee%er
textile part by Teans of & 2O'TeAelF&N O ki §AIE exF bRl it5ed e fickmofn a
second proce$s sty heataanduprlessursndriee ased kBovEURS et he ity coat ) ng

above the initiationyte ur or .the.curing reactjon of the resin ?905
at 150C). 25 This net hogpﬁ%ﬁéér ?’yi %665%%’*%%@% oc&sE Gfer RPEddede textile

| ami nating materR& T udéd #oplsedf ace ehhancerentdt @ephavesa heatspesi sgance
| ower than that #4pExamplg il her. advant.age of this version of the
process is that {pe tﬁ%ﬁ%@&’ QPﬁ e?{ﬁ%tﬁgﬁlﬁe ar‘“{a%t he® t elﬁ??ﬁgefosot}P%Si n
used for surfacé" efEitic&n Pawle BVf fregamt ofhem camedtabteyr asigmd
different chém calexcitossi t wkion feagtions. Exanple 3 35 The thernoset
resin used for Serface enhancenent in Exanple 3 is a phenol novol ok which
has been nodified WwiIF 16% ByCaeF§neteP, pheAGxPnfesitssand chas e vmdd ity 26
JUN 2001 - 12 poinet ofh20C anth 6%y tueigghtaof  pexanmet pylenetatramne, A
thin |ayer of ttgéngé'&eélyr@rgggd s esi n- har dener

h&” curing reaction of the resin (90s
at 150°C).



r‘n"xture is spread onto one side of a needled web of 5 high visual pﬁjaugj;g Y001
and heat ed above the nelting point of the resin. A prefabricated, cure -
noul ded textile part is applied to this-caated web. As a result of rapi

i i i i i ile part by
t he hi ghrqual id)) ; is fixed to the noulded texti
(r:rgglnlsng{‘ a rerrelg{&gbl e, r%%égl\ﬁf?bblo flexibility thin film In a second process

he thin coating at above the
step, heat and pressure are used to cure the .

initiation tenperat wye Qs thﬁjlcurép(gdlg,eﬁgél OQU%a%ggerE%I{}g“ _90?noualtded
150C). 2 6 JUN 2001 Patent claims -~ 13 1. Process"for -prodae ng™ ]
sur f ace- enhanced noulfdéd e fPHF &S p@t sudinasiangl aml mat nad i mgtrm{lﬁﬂll abéora a
thernoset coating compesindser t 0 6QRatint he Jurf.ace(s) t(%r%t;e t%%[agnpﬁt&e
characterized in that the adhesive used conprises a thernmpset fesi ‘

resi n- har dener ni xt uPEWRICEH Si's honPacksnkaneedm chemperatrirzed 100 2that

[ [ [ I3 [ ti nuous
Process according totGeaiddteschar askar iZehdied Nat « pla g LNt L us
producti on procegs and _i.n ! he, form of a conti nuous web, & naﬁe?‘fg

material provi ded with an adRESiVe T tht ¢ s WA iCherhbsapntsckesiat cuvabl e

i i [ i har dened fi bre
sing fornmal dehyde i $eapplrie¢direo the prefabricated or pre
\l/Jveb gorrpri sigg ya resin curable using formal dehyde and a hardener _ _
rel easi ng formal dehyde when heated, and the resultant |amnated article is
then cured undef 20 PFes§€§Fe accardenperae urd@ above t hehiamiatitatdioRy  in

tenperature for the eunikng 1eaction,of ;thes bip%%%ﬁ;clt%%%ddﬁagﬂégﬁgf qu}{cfn\évre]b
and that of the adhe%kgefor%PqJEhg Lg;g?ngggg aeis ?ﬁ:ﬁlnating material
provided with an adhesive which is a thermoset
15 resin curable using formaldehyde is applied to the
prefabricated or prehardened fibre web comprising
2 resin curable using formaldehyde and a hardener
releasing formaldehyde when heated, and the
resultant laminated article is then cured under
20 pressure at a temperature above the initiation
temperature for the curing reaction of the binder
used 1in the fibre web and that of the adhesive,
and the formaldehyde released in the curing
reacticn of the binder serves as hardener for the
25 adhesive.

3. Process according to Claim 1, <characterized in
that, in a continuous production process and in
the form of a continuous web, laminating material

30 provided with an adhesive which is a thermoset
resin curable using formaldehyde is applied to the
prefabricated or prehardened or merely
prefabricated web comprising a resin curable using
formaldehyde and a hardener releasing formaldehyde

35 when heated, and the resultant laminated article
is then annealed at a temperature above the
melting point of the adhesive and, if desired, of
the binder used in the fibre web, and then cooled

and then stamped out or cut to shape, and the



r [ ‘ bi nder serves as hardener for the 25 adhesive. 3. Procdg$l 200
;gggf' Idio._zgofcgh?:l aiml, characterized in that, in a continuous produCtion
process and in the formof a continuous web¢ Famnating nmaterial 30

provided with an adhesimenwhiegh d:5: - tdherposat hégsb%e%urgp%%%gghgﬁgi or

f ormal dehyde is applied ta theh gr efabricated or prehardene ¢ y
prefabricated web conprisitfy aPFBSi i TubhBlPe awiasy uhoe naldessde gndwath

[ | am nat ed
d rel easi ng foshapdebydea85 ahermratadrandpbhe regul tant amn
gﬂi glngr is then gnnegl ed at_a tenperature above the nelting poi n%. t°the
adhesive and, if desired-<of “UfRe “Hirndet® LSEHL 1% ERaCELBRe ofiel:;handibhen
cool ed and then stanpeddoutn otheutfibeeshafnse, sapd the 26:J lgl}{eng(}h%s}ge

i i ured
i ticle whi has  been. st a out or _cut to shape is then ¢
Lﬁglepazregsglr” IeC wi th grgﬂapi%rrlltg%, gﬁorénetrﬁg f4t ur ESaBBYRCt hé N nitthisat i oaring

re for the cieéagipracti ameofbirtiebi neeves Hsedaiicie f4bre peb
;ﬁgp'?[]:: uo? t he adhes&gﬁegiggq the formal dehyde released in the curing
reaction of the binder serves as hardener for the adhesive. 10 4. Process
according to Caim1l, characterized in that, in a batchw se pI‘_OCﬁS_S,
cut-to-shapeo | am natpngcdBs erd &t oRi-oyd ded, chtlg&ﬁ.ln ﬁlghecs}ljgg??%%czeas ian
thernoset resin is applied to the prefabricated or, respect §73
prehardened and 15 cu&?%’- shape fir ePAEBNESAPr i shrgcphenol i cut-eso-Ashape
hardener, and the reslatamttiagi nakedranti cheoviigecthen  gyr ed at éadhesi'\é?

't enper ature above th%h'@gti;ation tg)rrperature for the curi n?ireactlon

the binder used in the ¥ibre well afd St £Rein is applied to the

prefabricated or, respectively, prehardened and
15 cut-to-shape fibre web comprising phenolic resin
and hardener, and the resultant laminated article
is then cured at a temperature above the
initiation temperature for the curing reaction of
the binder used in the fibre web and that of the
20 adhesive, and formaldehyde released in the curing

reaction of the binder serves as hardener for the

adhesive.

N

Process according to Claim 1, characterized in
25 that cut-to-shape laminating material provided
with an adhesive which is a resin-hardener mixture
is applied to cured and shaped mouldings made from
fibre web and the resultant laminated article 1is
then heated above the initiation temperature for

30 the curing reaction of the resin-hardener mixture,

6. Process according to one of Claims 1 to 5,
characterized in that the resin used as adhesive
is a hexamethylenetetramine~free novolac.

35

7. Process according to one of Claims 1 to 6,

characterized in that the resin used as adhesive

is a modified phenolic resin.



20 adhesive, and fornmal dehyde rel eased in the curing reaction of the

bi nder serves as hardener for the adhesive. 5. Process according 26 (i il
1, characterized in 25 that cut-to-shape lamnating material provided wth
an adhesi ve whi i's esin-hardener mxture. iis applied to cured and
shaped noul di ng?'rrade%(g”oén%“ f i%;ceorwelbqgan G hglf‘ég‘ul ?antc}l‘%ﬁ?(ﬁéﬁéézaﬁt ithe
is then heated abovethtdie ithiet | atisan teaperaisur e dhersi3Q t he CHI i g g @act i on
of the resin-hardener,dd xt _l@di]&e(lj’r@ggr%lggcordi ng to one of Clains 1 to
5, characterized in that the resin used as adhesive is a

hexanet hyl enet etram ne-free novolac. 35 7. Process according to one of
Clainms 1 to 6, «charactesdzed i he,resjin_us as.,adhesive is a

nodi fied phenolic resin. - 15 %%C.é%?%régesstgccggai nggt o%&laéinﬁ 7,l to 8,
characterized in thé&"3HETesiFedsed 49a4dHesd vees snaopheroxiyh-hardener
resin-nodi fied phenolrixtesd N:is5a@p1RRCESS 2CCQ A foodainms 1
to 8, characterized in that the r%gsi n ofﬁsr egi ?ngre en%ér? gﬁﬁgxﬁ ”}agtlng
applied as a powder {6 t%e 9-ani nat i ng material. 10 10. Process according
to daim9, characterized in that the nmelt viscosity of the resin or
resin-- hargener gm xtyre, neasured at 175C, is less than 1000 nPas. 15 11.
Moul ded fibre part produced alcSrdintgd% ot6netofiMnofe gthagagherized 1

that the melt viscosity of the resin or resin-

hardener mixture, measured at 175°C, is less than
1000 mPas.

15

[
[

Moulded fibre part produced according to one or
more of Claims 1 to 10.



