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Thernoset fibrous noul di ngs and nethod for producing the sane { foe

I nvention-relates to noul di ngs nade of fibres which are, for instance, used
as conditioning, sound absorbent parts and noul dings with a hi gh egpob®ga
bondi ng strength and splinter resistance for the manufacture of

aut onobi | es. Usual 'y, such noul di ngs are produced fromlayers of fibres
cont ai ni ng phenolic resins as binders (nbn-vvovens) by means of preform ng
and simul taneous curing. These products show the di sadvantage that at sone
time, in particular if exposed to hi gh terrperatures and humdity, they

di ffuse a #hSAREETHIOR Y\ o the §d the curing agent

(hexanet hyl ene rrp I on product.
According to EP-A O 254 807 this probl emis solved in that a powdery
m xture of a non- thernoreactive phenolic resin and one or several
condensation polymers fromthe grourc)lggf5 ghenol Ic resin, amno resin or

epoxy resi Fheingentioagelates so moyldings o af@?@éfémee“&ﬁ‘és caused by
hexrmet hi y e¢enditioningssonndi absorbent patts andmouldingswiiths highsurface bpnding steangthandh e
phenol i ¢ rsplinter resiStance forttheé manufacthfecaftautomatiiles.he | nvent ion to provide

t her moset  Ustaillgpsuchaoultingsars\ptodiacedfidrh Miyerst of fibbe\wohy nolciesins &s sound

absor bent gifigers {rioR-W6¥dns) By inedlis OF prdforasing ind diluRitRo ghgs cont ai ni ng
phenolic resin, but avoid, as far as p055|ble the dlffu5|on of any

dlhsagreeabi-@esé q‘@ ’;%f &%
t he i nvent] 0 ﬁ'
orcer o ngwa%“‘%eﬁg‘% I T,

According to EP-A 0 254 807 this problem is solved in that a powdery mixture of a non-
thermoreactive phenolic resin and one or several condensation polymers from the group of
phenolic resin, amino resin or epoxy resin are used as a binder. Although the disagreeable
smell caused by hexmethlyene tetramine is avoided, there remains some smell caused by the
phenolic resin.

r

Thus, it is an objective of the invention to provide thermoset fibrous mouldings which
continue to show the good mechanic, sound absorbent and fire resistant properties of fibrous
mouldings containing phenolic resin, but avoid, as far as possible, the diffusion of any
disagreeable smell caused by phenolic acid. It is a further objective of the invention to produce
fibrous mouldings with an increased strength in order to achieve a reduction in the weight of
the respective car parts without impairing the quality of the same.
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2 - The problemis solved by the thernoset fibrous noul dings according to
clains Yto 4 as well as by the nethod for preparing themaccording to
claims 5 to 8 It was found that the problemcan be sol ved by msbpsést

t hernoset fibrous noul di ngs consisting of two or nore thernoset |ayers of
fibres, wherein at |least two |layers of>fibres contain different

t hernosetting binders. Thernosetting binders are self-curing resins or
resins to which curing agents or accelerators are added which harden to
forma highly polymeric product if a certain tenperature I s exceeded.

Sui tabl e T&sgrasleaar@s&véat dhelat&mateehsmrue QeYordRgit0 claid ¥ & £a8s well
mel am ne gg q,? mgmg rf?nln? a&&?ﬂhﬂ t Qgipg esin and unsaturated
pol yest er sin and t r~co |nat|ons referred binders are those based

Toul i ngdt #gg r?iu@a@aﬁtg&eﬁ res'”smyp&%yﬁte@rﬁféftﬁ? PRt PgEEt ont ai ni ng
bi nder s diPnsidngRLive qsmoss dirgmp fibrescwhetein at lepsttwodayess affibrese i nsi de
| ayer . Ath@Gﬁp@t&ﬁmm@% of the insi de layer, layers of fibres
are provided as covering |ayer containing binders on the basis of epoxy
resin. |Therinbsettimgshindedrs ate self-catingoresing ogresing to which icutingagentsoorladeelegyatotsius
produced a@3¢ addud whiéH Mdexﬁmfomlhigm;t rﬁdmifoaxrﬁﬁmperad&eWOSI tion
p][ ogugt S ateémaasmwﬂizqe@:m& J pox§ résis]ipolyiteal niet&&{iﬁ&l%ﬁh, | aéer s
0 [ resma&gmﬁgf: ,ﬁTE@cpJ_h 0 gas an
air. It ig nIa é%&r gﬁexdihcte vg%%%eu%twﬁ(g%ssgﬁrg% rous noul di ngs
t hat they show an |ncreased strength whi ch renders it possible to obtain

t he sane h throu hi nper fibrous nmoul di ngs according to the
i nvent i orﬁ'ﬁé‘? g H’Qﬁfsﬁée F%%J‘”EH Bﬁ@ﬁ@“ﬂ&&?ﬁt’wé‘onvent i onal fibrous

moul di ngs_contai ning only phenolic resin as a binder.
The preferred embodiment of fibrous mouldings thus consists of one or more internal layers of

fibres containing binders on the basis of phenolic resin. These are referred to as the inside
layer. At the upper and lower side of the inside layer, layers of fibres are provided as covering
layer containing binders on the basis of epoxy resin.

In this respect it is surprising that the fibrous mouldings thus produced do not diffuse any
smell of phenolic resin or amine decomposition products of hexametylene tetramine although
the individual thermoset layers of fibres and thus the entire fibrous mouldings are permeable to
gas and air. It is a further unexpected advantage of the said fibrous mouldings that they show
an increased strength which renders it possible to obtain the same strength through the thinner
fibrous mouldings according to the invention which can be obtained through the heavier
conventional fibrous mouldings containing only phenolic resin as a binder.

In particular, the strength is improved and the smell diffusion decreased if the fibrous
mouldings with thermosetting binders are produced according to the carding method.

Binders on the basis of phenolic resin can be all condensates of phenolic compounds and
aldehydes, in particular of phenol, cresol or xylenol and formaldehyde, as well as resols and -
common novolak resin curing agents, in particular mixtures of novolak hexamethylene
tetramine. The applied phenolic resins are, as a rule, powdery.
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In particular, the strength is inproved and the smell diffusion decreased
if the fibrous mouldings with thermpsetting binders are produced according
to the carding nethod. Binders on the basis of phenolic resin t309806&-Ta |
condensat es of phenolic conpounds and 3l dehydes, in particul ar of phenol,
cresol or xylenol and formal dehyde, as well as resols and commpn novol ak
resin cuBindgrsagethe basis of epaxy isinl ase, asiarulss powdsiy mixtutesiof b

t et r am neomphisingegt/idst two ppoxy@roups pes molecalecand e guring sgenp Cnting\agents are

3 Bi nder preﬁiraﬁljﬂ!atémsuﬁng)igemanu tﬁosemmdmlommcm lpeocegsivgitimy imbetweenes of

€POXY COMHB&g! Eﬁnﬂﬂesﬁfbrélﬁ:ﬁtcui ¢ gtid uphydaides, ibidagole dedvatives)
curing ?érabﬁl& vdlks i kAl cB le kﬁbwﬁ%hi‘EPiEQ'ﬁsmd those
whi ch aI ow sufficlient process ng t I n bet en m xing and curing.

Exanpl es such curi nts are a anhydr i vati ves,
preferab‘lgg%ﬁ pgﬂggm&ﬁg%@% Bl %863&”‘5@@‘5%%&% P-B 0
518 908. fbrays mogREes camby

c fibres such as e. | ass f] or ani c
fi brous Beeferably, organie ﬁ'mmdnasm Qﬁtﬂﬂu‘f’%@s‘?zﬁﬂpg'ﬁgg aye, g’é?% 8’,‘"%“
or gani ¢ &ndogoryicfibres axe usaslol , cotton, viscose staple fibre, jute, flax,
henmp, polylergt partaxithearseq brous itaterial isrgained fvm wxuﬁrvgestqdhrqugbfa willewinged
fibrous jal is gained fromtextile waste through a willow ng process.
These fibres are mxed with the respective binders according to known

met hods s‘es'a@é ﬁ'méa willFinY irépadtiv Biidless ebording’te knbiwa esisthodsrang ard laidusar
carded f ﬂeéc% @%ﬂd?c? aegxygral layers of fibres
(fleece pa rrprl SI ng eas eren t hernosetting binders are
over |l ai d@ d0| nglieso efereéﬁh#@ﬁo?@r S(ﬁ\éer @jﬁ“ @{ 4%%3%?&] |
cont ai ni AGCYAD ‘F%%‘*%h rne e inside
| ayer, \AHI%E?FDF E ne or several cove | ayers, on its

upper anth dmeso,snntferab A8 O F‘ﬁ@l'?é dayess of Sibres cantaining pheppli  reSin as 4 binder are
used together to form the inside layer, which layer is provxded with one or several covering

layers on its upper and lower side containing epoxy resin as a binder.

...(D

The individual layers of fibres or the layers (half-stuff) are cut in a known manner and can be
precured or be cured at a later time during preforming, or the layers are immediately cured at
temperature exceeding the curing temperatures of the thermosetting binders for regular
products.

In the easiest case fibrous webs, each of which contain different binders, are combined with
each other to form half-stuff and are pressed and cured, and preformed if required, at a
temperature exceeding the curing temperature of thermoset binders.
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The-individual |ayers of fibres or the layers (half-stuff) are cut in a
known nmanner and can be precured or be cured at a later tinme during
preformng, or the layers are imediately cured at tenperature esmssgesiT0
the curing tenperatures of the thernoseliting binders for regular products.
In the easiest case fibrous webs, each of which contain different binders,
are conbjAsad examplepabit ra¢i leaving &aﬁmdig{tfofssw #/nfidmanfactined $on twothalfir ed,
?g(rjrp gr 2{ W g/ﬁ:dgachtanﬁ coffaRfNd H;b&u@meﬁdm &&16 cfitifig &¢nt as a

; XRS5 diath hae g
4 As an géz%ﬁg dde rack havi nzelgh%%%?%o “?’g"ﬁ“%f lgz}(rlrli erri P
manuf act ure romtwo hal f- stuffs weighi ng 500 g/n[err] each and
cont ai ni xtyre of &N POX e cur t as_a.bi nd .and_.an
i nt er rred[igz eﬁ% ‘P M&? ggﬁ{"ﬁl‘ﬁ?‘ﬁgﬁ&?/ dﬁvenuon
hexaret hiSB%€ Teln the KE’" ci ng
t he t her hindess amsbeagd@ﬁdanﬂbvln@qe&;dupmlonstudmlm@ﬁsqmgnm
met hod, thhsis weight i eeachésd, adherainthe appen, intlerimediatecanddower Inyer ican: cons ig d:ff,erwm c h
bi nder s bindedshasdesiveth: AAlsonidl thib exdmple ehel iftetmetiate Enybtsrméfeuﬂlylmhtamﬂxenoms S
bands undsinstald 8indess| wherelthe Gpperiadh fovidr liyRACIIERe ovlijlePrefeiably doRRAT epo
i nt er mediaf adBehdeRVWer |ayer can contain different binders, as desi red
Also in th| s exanple the internediate |ayers preferably contain phenolic

resins a , A
preferab é’ tﬁ:bWﬁ %%B gfgl%\e @@&?8}% 8&%‘?9&3
pr ef er ab & % $ﬁ9° g@'ﬁe‘n
process FHRR if sandg %?eﬁ"‘? {
pr oduc ed™idt @cbéb% theyingige section coRtping meémdeéﬁfor thedipsidelayex; ofthemeyniding 9nd
bi nders thedworqutside spstionsnontais the ibindener bindets fordhe-uppenprr losves layer omide t he
i nsi de seoutsidef themeildingt he bi nders for the inside |ayer of the noul ding
and the Thewebipathithusprotioadds agered accordiag o thderossslayer méthod stich thabhthe mpwer
and | oveweb pue cotipriséilapisé 6f fitePéontdifingaifferdnt Binddde Web path thus produced
I's layered according to the cross-layer nethod such that the new web path
conpri seqpl gng wibPattd i BEARSd £72'sRbR pBlodlbf fiufil EfbwiRls Bl Yiskders to melt and fix on
the fibre but not to cure. The web path is then cooled and packed. Finally, the haif-stuff thus
produced is pressed and cured, and preformed if required, according to a known method ,
wherein the half-stuff can be laid up in several layers and be pressed and cured.

Example

The used phenolic resin binder is a phenolic novolak having a softening point of 98°C mixed
with 6 weight-% hexamethylene tetramine.

The used epoxy resin binder is a mixture of an epoxy resin on the basis of bisphenol A (epoxy
equivalent: 183; softening point: 75°C) and 5 weight-% of a latent curing agent consisting of a
pulverised "solid solution" of 30% 2-methyl imidazole in 70° of high-melting phenolic
novolak.
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The-said web path is heated for a short period of tine allow ng the binders
to nelt ‘and fix on the fibre but not to cure. The web path is then cool ed
and.-packed. Finally, the half-stuff thusg\%oduced i s pressed anesmggaack> and
preformed if required, according to a kn nmet hod, wherein the hal f-stuff
can be laid up in several |ayers and be pressed and cured. Exanpl e The
used pheActordingdeitie dairdidg metikida flibausokétris contiiuakslh produgedifromfd mixturg opoi Nt
of 98| ermmmmammmmﬂ&thWwammMﬂmﬂwﬁm epoxy

(007 R b e B IO L
Xy [ 0
| at ent cg)ritl \r%l)g’g%eﬁ? congslsisﬁtl ng o eg&hﬂ ver| se 5 gﬂl SO ut ion" of 30%

2rrethy| md Z0 I n el of oI|c

5 Accord %‘i‘“"éﬁ?&g AR &ﬁy‘gﬁ?%k?s y@ﬁﬁ’?{i’ﬂégﬂg%‘ﬁ%“duced
froma nP® G? OmprisiRg;ap YeE Wit der and,agdpperand aJewen o h

i s sandel#YeH amthgoptsidesith epoxy sesin 3sia bindeg 1tud| naI direction over three
sections of simlar width. The two outside sections are sanded with epoxy
resin bi Thesad web pathds ledsjuibklythrongha foicedrajriosemhéated s150°Cisnchethat the The web
pat h t hubingérs etefteatdifix ductie fbupaithogt bethglqurddie cross-layer nethod to forma
new web aé atﬁ%&h%bélﬂd,%ckdﬂ%h@%én d‘hﬁdhxﬁé@f&'&% a 280-190°C and’i 70k and

an upper %Emﬁ;m#a yer on the outsi de Wi th epoxy resin as a binder.
The sai d d quickly through a forced-ai r oven heated to

iﬁ?[eg”]T E‘filr;"ﬂé*?h{’ﬁ%% %ﬁ@@er Bofudis f"fﬁ%%ﬁ “’%:;:‘jcvs"gtﬁ?‘f%??eéggs
at 180- 1expose higher temperatures (40-70°C and umldlxty( S jative humidity of air). Its

strength is increased by 27% compared to a fibrous moulding exclusively containing phenolic
resin as a binder and having the same basis weight.
A separation of individual layers, e.g. cracks, is not found.
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The- t hernoset fibrous noul di ng thus produced is sel f-extinguishing an shows
a low flue gas rati o when exposed to external flames. The fibrous noul di ng
remai ns inodorous al so when exposed to higher tenperatures (40- 78p8068T)
and humidity (90 relative humidity of air). Its strength is increased by
27% conpared to a fibrous noul di ng excl usively containing phenolic resin as
a binder and having the sane basis weiglit. A separation of |nd|V|duaI

| ayers, e.g. cracks, is not found. TmsSheetHasBeenR

6 Patent cl ai ns 1. Thernoset fibrous noul dings, 'man t hat
they congihghe Qhindgwo or nore thernoset |ayers of fibres, ast
two | aye Ibres contain different thernosetting b| n ers 2 Ther noset

fibrous noul dings according to claiml, characterised in that they contain
bi nders on the basis of phenolic resin and epoxy resin. 3. Thernopset

fibrous nDuIdlngs accordln o clainms 1 and aracterised in. that they
consi st &f Tharmoget Thequs, &ﬁ% characterised,in that WVSPE%S“)%H‘@ Pﬁg’P&’ethFﬁ?%‘F%

whi ch colayeisrofifibresewhersin ﬁﬂ@sﬁﬁ@lw Ommqﬂéamé#ﬁ“&m?@f’s%lm eSSy er al

upper and lower |ayers of fibres, the outside |ayers, which contain binders
on the basmmmmmmmmmmr,bmﬁmgnymm@hdi ng to
cl ai s 1binae1§,oncthabﬁx‘§&rﬂh3ﬂﬂiciresiihﬁeﬁd&?résm(erS of fibres conprising

t hernosetting binders are produced according to the carding nethod. 5.

Vet hod f gr rpd BANG fiRods 1BOMRRAES adcbRfsf S ittt 4'4082, afrfitétsed id aCihey Bnsikt ¢ O
4 of one or several internal layers of fibres, the inside layers, which contain binders on the basis

of phenolic resin and of one or several upper and lower layers of fibres, the outside layers,

which contain binders on the basis of epoxy resin.

4. Thermoset fibrous mouldings according to claims 1 to 3, characterised in that the layers of
fibres comprising thermosetting binders are produced according to the carding method.

5. Method for producing thermoset fibrous mouldings according to claims 1 to 4,
characterised in that at least two layers of fibres containing different thermosetting binders are
combined and are cured at temperatures exceeding the curing temperatures of the
thermosetting binders.

6. Method according to claim 5, characterised in that the layers of fibres are combined such
that one or several layers of fibres containing binders based on phenolic resin form the inside
layer and that the upper and lower surface of the inside layer are each provided with one
outside layer formed by one or several layers of fibres containing binders on the basis of epoxy
resin.
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characterised in that at |east two |ayers of fibres containing different

t her nosget ti | nders conbi ned and are cured at tenperatures exceeding
the.curing Y he thernosetting binders. 6. MethodSRa8e&Tr ng
to claimb5, in that the layers of fibres are conbi ned such

t hat one or of fibres containing binders based on phenolic
resin formthe inside |ayer and that ®he upper and | ower surface of the

i nside | ayer are each provided with one outside |ayer forned by one or
several layers of fibres containing binders on the basis of epoxy resin.

7. Met ho"l.%&i%fﬁifgr i fﬁ'&iiﬁswﬁdﬂﬁ&cﬂ?ﬁé@ﬂtﬁiﬂtﬁ@ﬁy&ﬁo‘thiesft&lWhleﬁ)tﬁés of
ing bin:
0
e

fibres t | I - : ced accordin
to the c . @%@%ﬁ’@%coréﬁcﬁg&ﬁ%&g%i ns [taté)ﬂgfil' characteri sgd
in that the fj brous b is ,prqduged accordinqg,to,t cardin d,
wher ei n tsthﬂP%{ B%oﬁﬁt?ﬁd%cgéﬁﬁﬁm h%‘tgﬁ&%a ferent
bi nder s @veqrdingte shesearding method, whereinthe Hhre patiy i . q{gm t he
i nsi de sewith differcotbinders owsrribrse sectigneof similarias different widths suchfhattae out si de
secti ons sbétivteontaimdintiersbasedary phemslinresinrand westwoaoutside sestippsindeass basgd on

| ayered apegy fisingteowdbpaticthus prddayet is tayeleddctarding torthe aress-laysi npeshad to

conpri Si F5re B nkWShdbepatiR¥Ghprididg aniBad0layér wittSplienaliciresin ang ar upperdnd allower

| ayer on g of ¢Wﬁﬁmwmﬁmﬁm@dmumammﬁm a
ot 1o o #:?ggﬁgg i 2 o B o e b e and
cur ed, Ifcopgau‘)%‘ fobthe Mc&r@&%ﬁﬂ% "
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