;e3e~a\\]<_@_x 6*aT~afp > PADDI NG MADE OF FLEXI BLE MELAM NE FOAM AND
APPLICATICNS THEREOF The present invention concerns the fleld of cushi oni ng
.and 5 uphol stery for seats or beds. Throughout the text, "upholstery"”
denotes any cushion or mattress formng part of a seat or bed, and adapted

sSo as to provide conf r rsQn t O resting on a
covering directly or ?hhpﬁggtﬁQB%f§% g@%#hﬁgEvp§L§&§§&ggﬁj e cover
connected to the uphol stery) angphAepsreny 1oNseMHERECE conpri ses i nner

fl exi bl e cushioning determning its supporting properties, resilience,

flexibility or hardness, durability and confort, nost often 15 covered or

envel oped QXFSBE%§§FQ § QL8 Y '%ﬁwﬁﬂﬂﬁhrt-%F%ﬁ'H! &£ W ni gﬁgﬂﬁ% t he

uphol stery a udes ‘an elenent” W ructure s a board
recei vi g ubaoctushkirgnifag. s20 tlsn drhéeldsel d of the production of cushi oning
for the upholstery of seats or beds, flexible and elastic padding foans are
conventionally used. Anong the materials that are nost used and npst

currently %%Bg%utﬂ%tel @R By g HAde of 1 |l apgp-cedii fol yur et hane
foans that are 25 available in many varletles Certain of these, by virtue

of their nmehamesal fprrmpeugt Pest ldve weato aroweshberarehl adant ereto ot mal

confort crlterla c rrec era t he fl.exibl ol et ne foans that
are 30 particfrart s&PFggri 6&@-&y Al Cafi Pl é@ﬂ

ave a ens y gen 'y bet ween 18

and 70 k@. #Bstanguppokt icdgr<GapRC idiy et 1G0T G_Srﬁ:ll\k%csdlr}engﬁd]r ofxdh@ld 0 8 kPa
(for 40% conpression ratio) and a re5|I|ence situated between 15 and 25 %
Nor mal |y, Fhésé FRreéelgarlamssies CRmEatrd ffidrd ivRjiolstery)

Upholstery essentially comprises inner flexible cushioning
determining its supporting properties, resilience,
flexibility or hardness, durability and comfort, most often
15 covered or enveloped by a flexible protective and/or
decorative cover. Sometimes the upholstery also includes
an element with a rigid structure such as a board receiving

the cushioning.

20 In the field of the production of cushioning for the
upholstery of seats or beds, flexible and elastic padding
foams are conventionally used. Among the materials that
are most used and most currently accepted, mention may be
made of flexible open-cell polyurethane foams that are

25 available in many varieties. Certain of these, by virtue
of their mechanical properties, have up to now been able to

meet normal comfort criteria correctly.

Generally, the flexible pclyurethane foams that are

30 particularly suited to such use have a density generally

between 18 and 70 kg.m™>, a supporting capacity or

compressive strength of 0.9 to 8 kPa (for 40% compression

ratio) and a resilience situated between 15 and 25 %.

Normally, these three parameters (density, supporting



2 ability and resilience) are considered as defining the |level of confort
of a foam However, degrees of supporting ability and resilience are nore
0r less linked to the density. 5 The density of a foam defines the
proportion of solid material and air. Now, in particular, the possibilities
of air circulation within an open-cell fgamdirectly influence confort. The
nore air there is, the less material and the 10 greater circulation and
ventil ationggreifachhit @ 74 o] p . rtin bility is a factor
that is also in’go?t ant f%rggérlggﬁgfﬁ gggeggg%éaggggcéﬁf g??.lmlﬂ% 1{j}il%at er the
force necessargltofconpfess theaf 6aam.t hBowerert hdefoass 155 susphetiggbe
"supporting!, . The s orting.ability is also linked_to the density. The

| ess materia 1¥E§¥egﬁ§, “YreTesss §¥?h%°§ﬁp86ri?ﬁ@ thrkedyto Heever, for a
gi ven densidynsatpossi bl e range of supporting ability exists. 20 A third

i rrporta% concept for confort is elasticity. Elasticity is expressed by
nmeasurenents of resilience and permanent set. Elasticity is also inportant
for the ae t4 BT 0 ioning with tinme. Indeed, the

open- cel | z%}?(ﬁcagﬁrfse 0 %%I%?‘Z%rﬁa%eefﬁ%ﬁs%% OB Pty W th tine to
retain the eformat iandwhich iNoweglh asd vt Ungesgoeshe ask s d Endency of not
returning to, its.initial shafWrough col | afse and/ or loss of height and
supporti ng a]b?l(fjt’il(?uii)%hq%e”f LR 47 aPRER THRL binfray o lar g tolee sist igfudrate gue
whi ch gradusdiforeducese theid £ asti  Pr t4 id.jhard points are
created_in the region of holl ows. %T}%éér(%gl\/\ﬁ'r% %egflssﬁ%eéoﬁlggi faorga(r)n e nore
t he ageiAg $&RaL9% Gerentaied.and @mhehnlsition huse afpedris As@an essenti al
paranmeter to be taken into account in the choice of a padding naterial. Up
to now, it has been customary to consider that the production of cushioning
requires timhaisemfefoans wddba depsigy mich & greater, than 2Q kg.Jp 3.

Bel ow this value, foans are considered to be unsuitable for this

appl i cat i oA EdVFert 0 farkd IHI WS Kaaspristgerdt @emicrie r diei wemants of
certain st r 0 j i.Qur .as regards.fire, toxicity, heat
eni ssi on, ?El%g fg%ﬁcges?%g{éy yna#mr%(;% Pzg’t%\ggt?ceé% fg’evi g%g{q %ﬁ’gl H?trleegggs Leed  nake
it necekBarly tseigseospeciVfauppratamical.s, The papbicetlian peliYket hang1keans
with a denﬁiiti< V. rtyi ng between 40 and 70 kg. m3. Since each field of

appl i cati on hasY PE G dmrentdie (LRSS reterdadasbers the thel d of

motor vehi degsseat $hand u@sReciald ¥ri8atks . i Nulwedkhcr #tt fogpuplic or
private transport. _
density, a possible range of supporting ability exists.

20 A third important concept for comfort is elasticity.
Elasticity is expressed by measurements of resilience and
permanent set. Elasticity is also important for the
aesthetics and firmness of cushioning with time. Indeed,
the open-cell structure of polyurethane foams has a

25 tendency with time to retain the deformation which it
regularly undergoes, and a tendency of not returning to its
initial shape through collapse and/or loss of height and
supporting apbility. Open-cell materials thus undergo a

process of fatigue which gradually reduces their elastic

30 properties until hard points are created in the region'of
hollows. The lower the density of a foam the more the

ageing rate is accentuated.




Now, for various reasons, a reduction in the weight of cushioning is often
sought, for exanple to facilitate transport and any conveyance of articles
.such as seats or 20 beds, which are often already vol um nous. Industri al
fields are known in which the search for lightness is a continuing
objective. Such is in particular the cas2 in the field of personal
transport (nmotor vehicle, railway and naval construction and especially
aer onaut i cabe:anidk paces 25 414,00 s sdrft 441 o i Blhe AMY, NEAUCHIQN T 0
wei ght results in a considerable energy saving. Even nore, the weight
criterion fgrta acdiwite i thpahcofeominpaddimg gyetsavialgs, Wf ten
deci sive i e sense that it governs .the. feasibil.i.t f the vehicle. In
particul ar rhcl;vﬂ, éLZCreglnaasutk?%sn Sgcnodmsrﬁjacteo (TG Yerdy tEH—’eocﬁ-bﬁliqu of a
‘machi ne to dfl yyushioridd weflitden,tiee naal JrecRSSid Wit S idie desidith
cushionkﬁg wth a lower density,than those existing up to now, below 20
kg. m8, WAi G Ehfhdidfer briebet ve abeheteptapl 6alevel toamgomodrt and

mechani cal Rerdiysmnce d hat Jjs.at-4 te D ggﬁﬁgr .t hat of
conventi onal éﬁéhioning. CIherL?1exi%fe and e aéggggﬁg'dfﬁﬁ foans are known
f or cushi oMoxgovapar tarfd dmicpers- celdy palpaurtetritgne: Heo arsyu ifremeexaml e

neoprene, silicane, .and poyethylene foans wth a 10 vari able density, but
one that i <$45EYS Sﬁ?@lﬁia&%tcéjﬁct%%% 90§, mesavilady acudsidemidsy Sideal so

known wi t h ta:xdensivt,y nefa tapaliexiimat, elfan@S a <®i3n, it ER:Q 121 049 is
al so known whi ch describes 15 reinforcing sheets nade of nelam™ne foam

i ncor pot 4t ddHrR [dGsRilofitAgSsas B T2ke04d insdicsatey, trhase shestiS iof
mel am ne f a hi.g i r (reference.is al so.made to
indentatiogéﬁgggéggé)?ho%at%gg%ﬁégi¥%#§%6%Q%%E?hg§3%§rglﬁﬁeﬁeggpglﬁ%

fl exi bl e amdrgliast betpaddi 49 20.df damkghul> ri gihshestsn dine1EP &F 121 049,

t hese sheets of nelam pe fqQam are used, not as a flexible padding material,

but as i ns8PPs1G8siGRedCo 6dPHy SFEHLEEESNLY t hE1Falti EhRaragroparti es of

the paddi ngnkoameused i Rothe GUshi-QR LEPLES 1y 0,121 049,
t hese sheets 2510f rigidonelanine f%a%ggggbggda%E%S?gggéFn?gggfné%body for

t he purboséiefriampr virngubhécsapport vetef ternbberpaddi ng foans as the need
arises. Melam ne foanms, in particular products designated by the 30 trade
nane BASOTECT, filed in the name of BASF, Gernmany, and foans obtai ned

accor di ng New} hgoragut-aetdr rBgsphe¢essrdaseribadihntS 46661948, are
open-cell duroner materials with a very | ow density, belonging to the group
of cushioning is often sought, for example to facilitate
transport and any conveyance of articles such as seats or
20 beds, which are often already voluminous. Industrial
fields are known in which the search for lightness is a
continuing objective. Such is in particular the case in
the field of personal transport {(motor vehicle, railway and
naval construction and especially aeronautical and space
25 construction). In this field, any reduction in weight
results in a considerable energy saving. Even more, the
weight criterion for a vehicle is, apart from simple energy
savings, often decisive in the sense that it governs the
feasibility of the vehicle. 1In particular, in aeronautics
30 and space travel it governs the ability of a machine to

fly.




5 am nopl asts. They are characterized by a conbination of nultiple
properties: good acoustic and thermal insulation properties, fire behaviour
provi di ng good safety, high thermal stability, good chem cal resistance to
solvents and 5 aggressive agents and excell ent dinensional stability even
in the case of permanent vibrations. Thege different types of performance
explain the attention given to flexible nelam ne foans, in particular in
the field of,buildi cons t] al so_jn high-technol agy fields such
as 10 autonfo?i%l/%%ig]%g&??m% g‘%%fa}el(?g%sa%ﬁ%a%x%%%ssﬁ%c ?%W%t%‘?sgg%?ﬁmg

excl usi vel ywith appléeat i dassfoy acausthesabsorption andd heswalcdnsl ation.
These nel an%(p&éf oans ageﬁgl SO cgar acterized by a high 15 conpressive
strength an TV gr edt iBakABs S§OYSVREGRF B BEr 2AndCaBPBab ba, landl onf
account of ddikSot eawnshidiabl ecd pTpd e RN actUre of fuspianing. The
object of the present invention is to provide 20 cushioni'ng ich, while
havi ng nechaialakakel physhaal oproperanteior(gardistularing .confort) conparabl e
to those of previous cushioning nmaterials, is distinguished fromthese by
having a nmuch | ower weight. 25 To this end, the nmain object of the

i nvention iGtHeaxr prlosstidel < usld ofl a9 W tdh EchpniGals and ahysircal, oroperti es
suitable for providing confort at |east equal to that of traditional
open-cel | pdl Hethe FrFah CUSHE otitafy Sl @ Havwineg hamcagpresi,alflor | ower
density. 3Q. t t ject af invent.ion is _tao proyide very
li ght cushi orﬁmr%@mﬁﬁﬂ%qea'i %l%ms&;er’o%éﬁ !bé%s}yc?&%rylteinﬁe,f%@&sh é?ﬁr &gar ds
its aesthetveriappearmnce tas Wweltl as: thak iitss ameelanigah prepektd esannanel y
cushi oni ng ¢apabl esof preserving. the hardness and elasticity initially set
by the mandfacthufer: ov@?t%xl% P I8 thoiR i appretiabiensides

hei ght or suppeidtinigaki 198 g 370 this end, the present invention concerns
cushioning characterized in that it conprises at |east one portion of foam
in the formof nelamne foamw th a hardness, neasured in indentation
accordi ng 4 ndar.d,. bel.ow 300 10 N,for 40 o, conpression
ratio, andthglluﬁgg%f %%x:%bﬁtezalng)%gmlﬁeaTlgé?min?HPng‘FISBt JdERETERRE, the

i ndent al3 omedpdsutemgnissckelemade BEagLlaf®nks reahl i BHoPPbrhReacsqrdance
with I SO 2439 B 15 Standard.

cushioning. As EP 0 121 049 indicates, -these sheets of
melamine foam have a high compressive strength (reference
is also made to indentation hardness), of the order of 400
N. These are therefore not flexible and elastic padding
20 foams but rigid sheets. In EP 0 121 049, these sheets of
melamine foam are used, not as a flexible padding material,
but as inserts designed to modify specifically the
particular properties of the padding foam used in the
cushioning. More precisely, in EP 0 121 049, these sheets
25 of rigid melamine foam act as a rigid reinforcing body for
the purpose of improving the support of flexible padding

foams as the need arises.

Melamine foams, in particular products designated by the
30 trade name BASOTECT®, filed in the name of BASF, Germany,

and foams obtained according to the manufacturing process

described in US 4 666 948, are open-cell duromer materials

with a very low density, belonging to the group of




»

Advant ageously, and according to the invention, the said flexible nelamne
foamis a flexible nelam ne foam having a stabilised hardness of |ess than
300 N for 40 % conpression 20 ratio, called stabilised flexible nmelamne
foam A foamw th a stabilised hardness of |ess than 300 N for 40 o
conpression ratio is understood to nmean & foam having, at this |evel of

i ndentation, a hardness with a val ue bel ow 25 300 N and one that is
substanti al Ly Wi i (] Lcul ar around 25% after 80,000
cycl es of a£%§/ﬁ§[?n§%§?%fi g%ge%r%%%dﬁg%P%%%%Fﬁlz%% l?% 3 oy akEa o o o d), and
in particulmeldiplagorodynaiks: f avdbguecpt ocedus €l COlE B8PONDH HG1 10 bt S
subsequent use. 30. Adva{gt ageousl .and according to the invention, the said
flexible (iN PAFTTETF art sTaHPFRREHY U HeP BAT HSL PP ade Passalety 7 mgiiness of
the order ofhdifflat os280:i N §Qr 96 CONDH i i i j r of ,the
order of 180 N. Advant ageougl yé(gcn/% acco?%l?ingp?%f% %ﬂ?éncte(ﬁ?%%in‘,%%?slaena%t 500
5 (typical I39%feihivoragenios &0dtexgoldent direenvel amel oftdibvel cushivaning is

f d of at_l.sast ' f_flexible (i ticular stabilised
ol i ne. f ofin TRt rion v TRt (T st i Pl 3 Gt s it enan
st abi | i sed)ofiredcani srendroeem sgsve(s)cas 2 ddexi b ey and, el asti e, paddi ng foam

and 10 constitute(s) the main part of the cushioning conferring thereon
confort propedee 3rtiy Hasearaicyleastin Hhediielsd dhdwidshirani ng
accordi ng jvent i i - of, .a.fl.exible (in partjcular stabilised)
mel am ne ftcgg)éltﬁiréjd%hlg{%r Cegsheﬂntsallwén iho%hr eqelc&nog'nothefp% iséicﬁ’g %H scovery
that tradi tiveralotneleam me. fugamsanwhiasordautiddueofs tiheivi i @l Compygssi ve
strength aréd %r eat akness %1891 regards tearing, were considered as

unsui t abl e F6r e Srehufactilt C@ftgﬁﬁ?nif(% RO UEdUIcd FreRarar ove ansied t o
produce a makemaal 2@t Jgechani cal confort and nmechanical stability
properties that are extrenely advantageous for this particular application,
on condition that they are previously subjected to a softening and/or

stabilisati r r.e, | articular by dynam c pre-fatigue. This
pre-fati gugﬂgggpﬁgggﬁt}?}g gg)r?grisstageofﬁ §l?bjc«§€'¥riaﬁ§e§lﬁ&fiepiyala Wieh a

rel ati Vil ychingleisadent atri-amgftar dResSctrg SUeERSHURNEABPEESSEEASUNti | 2
softer material is obtained having inproved elasticity. Such”a pre-fatigue
process appFREd3PE ZPkBFaR ne 2 SafNmakesUNt pésshbbeate gomeratbla flexi bl e

30 rel am nectoape RAssichly stahicl icﬁ%ﬂio\%kg a hardness in indentation bel ow
300 N for 40 % conpression ratio as previodsly quoted. 8 Moreover,

anal yses of indentation properties, conpressive strength, residual
def ormati o el € LLigncE, nd_an analﬁsis of confort and fatigue behaviour,
etc., which Gp°toShow haleenBYEFeBEenFEFFoPRedSoRomBFakiAR foams, have

made i 20 cushioning which, while having mechanical and physical
properties (particularly comfort) comparable to those of
previous cushioning materials, is distinguished from these

by having a much lower weight.

25 To this end, the main object of the invention is to provide
cushioning with mechanical and physical properties suitable
for providing comfort at least equal to that of traditional
open-cell polyurethane fcam cushioning while having an
appreciably lower density. |

30
In particular, the object of the invention is to provide
very light cushioning which retains its properties over

time, both as regards its aesthetic appearance as well as



5 possible to confirmthat flexible (in particular stabilised) nelam ne
foans according to the invention are perfectly suitable for the production
. of cushioning. In particular, confort neasurenents have made it possible to
denonstrate that flexible (in particular stabilised) 10 nel am ne foam
according to the invention advantageously has an indentation factor,
according to |1 SO 2439 B Standard, nuch greater than 2.7 (in particul ar of

t he order of - In this, particular case, . the inventors have been
able to estg ?iﬁgcgég%églegg?egFgﬁﬁfaﬂ?ﬂ%i¥o§ﬂfh%8?l%§aﬁﬁpéb%%d%fof

BASOTECT, nmrketediby BASHaGensBayandayiage undey 9one: 85 oURdsLWenl y; y o
ression cycles, with a conpression ratio of the order of

conpression-deC£nB

70% has not2ORFFCRBTEF eRVEF | t Y019 neeht ad i wht hawtnesy aepowc380ld) and an
el asticity cogpasable; t hps Y i | flexible paddi ng foam but
al so highly inproved h%@%aﬁ?c%?ﬁ%%g%?@?t§?££§ “greater than that of
certain pol yurethane foans. 25 Such a flexible (in particular stabilised)
mel am ne f £§i§Lgé bl nos&ﬁ$artipularl. for use as a f|exible padding

f oam f or cushi oni hg: %@a. © IO 1 gt HETs CIRDTS Fuse@tinonpar abl e

to those praviestdyi g opencieal |1 S o yw et hane §.0am ﬁ&%ﬁfﬂ&g of
am-™ne oam

according to the invention including such a flexible el as a
f1exibl e padtihg et | rmadamealgeoust yf qamow ides agrheatdare hyr abiddidneand

wear resistanc i part | r_resi 9 col| |l apse (progressive
| oss of heilgﬂtcﬁan séuﬂ;lp%?talténcg&gacﬁ‘lrﬁ teEyO vsﬁtﬁ‘éte@tr?g Barﬁfa\fgéa)r.oﬁl tbeslHBh%f] be
noted thét NEFdr 984 V3brteserdibes mouldedrh ardiides farmad o 1ansheet
obt ai ned b%fiqfregnating a porous material with a thernoplastic or
thernnsettiﬁ&"esin and a base nmade of a synthetic material. As a synthetic
material, EP O 984 031 quotes all the large famlies of synthetic materials
expanded pl astics, wood or fibre 10 congl onerates, plastic sheets, felts;
nonwovens Haviowg@Utowhsoitleixtg poient ndgindss i onoalea sasheshes ardesi mol ar
mat eri al s. E@s%@%n%%k%iC“|a“ enbodi nent, EP 0 984 031 designates as an
expanded plastic. expanded 'p6ry lhy FEn&CEREBEFordbi é5E ahd %sPni | ar
mat eri als, Spahywiralyl 15 chloride, polystyrene, nelam ne resin foans, urea
resin foans, phenolic resin foans and simlar naterials. Anmong the diverse
and varied applications for these noulded articles, EP O 984 031 nenti ons,
anong ot he ct |.I. _papel edging,strips.and simlar 20
product s, %ﬁgﬁﬁgﬁgg?ggﬁgéagéga% c§%?é§8aﬁ8 gpﬁiﬁgyegFfPereg?eiﬁ?égior
mat eri al s dhdxsbieel melamtieri dbam EP A 984x081led8E3$aA0he FBaRN¥aGa8E, 4t €ach
a cushionigg ga?e o& gelanine foam nor_ a foam having nechani cal or
physi cal properti8sicoiparabFe®tolehdsthan a0P| BxfpredPi A pampreabaen2s
Stab'|U§BdiaﬂEbﬁ”bBQIE@agtaﬁﬁﬂﬁbédh@ygggb9§?3e§%Higgt§ 440 dynamic
pre-fatigue such as previously indicated. Advantageousl'y and according to
the invention, the density of the flexible (in particular stabilised)
Tel amne | BAmLA 30 ReLos 20 ko 1% 200, LS REeISranly, S {yated, bet ween 8
40 % compression ratio is understood to mean a foam having,

at this level of indentation, a hardness with a value below
25 300 N and one that is substantially constant with time (in

particular around 25 %, after 80,000 cycles of a dynamic

fatigue procedure according to ISO 3385 Standard), and in

particular during a dynamic fatigue procedure corresponding
to its subsequent use.
30

Advantageously and according to the invention, the said

flexible {in particular stabilised) melamine foam has a




10 Advant ageously and according to the invention, each portion nmade of
flexible (in particular stabilised) nelamne foamis at |east partly
.protected by a material adapted so as to have a tear strength greater than
that of flexible nelam ne 5 foam Advantageously and according to the

i nvention,

at least one layer constituting the said cushioning is nade of a

flexible (in particular stabilised) nelam ne foam 10 Advantageously,

hi oni ' f he i ti ' t | t t di stinct
Super | MpoSci ARAC SECRhOF 80 PEJEFSo: of SUnTaredy Wotel Guc | EYBRTeToKER red to

as the layeraofodishipsttmehbstabs i5e @Eg=0fcA M@y ari al other 15 than a
fl exi bl e nmel am ne foam Advantageously and according to the invention, the
| ayer (s) nade of flexible (in particular stabilised) nelam ne foam

represent s)a@bald % t ' e the 20 cushi oning accordi ng
to the inventi ont?‘??%/%l?%%e(l %ﬁ%fg(i“e%(gep%lrcgé%ré%fﬁ%% Jt%v%tjﬂf?)n’Aa%/tanlt%agfeatoL%qu, a
| ayer of odi tymictakiay erf athacooiet nyf t€0 the 10werdd amdas umgenst tynabove
20 kg. nB. 23 SA}givgnnta eous%%gﬁncg aﬁcorgjj:ng to the invention, at |east one of
the layers of an it&mot Torfi hd acctt th m'e PIHe Ihventt ek e a
pocket ed st iuctpH e OMeraBtsd sk t f f .t sai.d

or PR G A S e R EIT A R

| ayer.

Apart froma gradation 30 of the hardness

th

char act er i 9% G the dhviekraidn rovi desrttihe: pos sithidiiltisaf) aedenpnenent ary
wei ght red j cushi ani ng. 11 Advantageous|y, an item of

cushi oni ngﬁ%égg% i nvget{% tﬁ%%een 1T i RS PELSH "énd Pay énrade of a
di stinctCmatcerstaltutreefser ret e ias gt eford duay8lon i@t %qlif%grqy]%r a |ayer

of fl exibl

occupant .

Vi sco- el astdfC tiwat @ds@gi&{i@n%&o%rinﬁuilt%ah&lh% 'Ig%%%ital:oh é%vg\g%}ggg%u%} y;i

cushioning according to the inventio

_eF g n particular stabilised) nelam ne 5 foamon the sidée of the
thied SCESHHE Aty &1 RS e f damaradeask , pelty deastandcandler a

i ncl udes a“layer

di stinct nétlexidlle riéhepeed ittolas tshebsubjsaceninelayenhe exkandi ng fromthe
side of the |ayer of flexible (in particular stabilised) nelam ne foam
opposite the occupant, designed to adjust the overall supporting ability of

the custd omhegorisethe idivkhenent rbayess cORRRSLNg URRoLS! 85 % -a¢eerdi ng to

t he

20

25

30

that traditional melamine foams which, by virtue of their
high compressive strength and great weakness as regards
tearing, were considered as unsuitable for the manufacture
of cushioning, could however be used to produce a material
with mechanical comfort and mechanical stability properties
that are extremely advantageous for this particular
application, on condition that they are previously
subjected to a softening and/or stabilisation procedure, in
particular by dynamic pre-fatigue. This pre-fatiqgue
procedure consists of subjecting a material with a
relatively high indentation hardness to successive
compressions until a softer material is obtained having

improved elasticity. Such a pre-fatigue process applied tc

‘a melamine . foam makes it possible to generate a flexible

melamine foam, possibly stabilised, with a hardness in
indentation below 300 N for 40 % compression ratio as

previously quoted.




i nvention may be assenbl ed by various techni ques depending on the materials
used, such as for exanple by gluing or hot welding, techniques that are
.well-known to a person skilled 20 in the art. It should of course be
understood that any other process may be enployed that nakes it possible to
obtain a durable bond between the | ayersg The |ayers of material formng
cushi oning according to the 25 invention nmay have different thicknesses and

different d Lt es. ecti [ cknesses and, densities of each of
t he cushion?ﬁgé%g§g?sg£§é§§%gs§% %%%%E%%ﬁbo?opf%%eﬁgé??Edcﬁ?%ﬁ%???%% of the
cushi oni ng, sanengvhpares cabal déSoovet abh, SHPPOT LéNGe AbLhE YN aga1ysis
elasticity. The sane applies 30 to the shape and di mensi ons of the

pr ot uber anc® ?ﬂ%fbﬂ%fgﬁ% gabb%%%t%%h%%&%¥¥eje?¢ayewh%@hf¢@x¢%l@OMElanine

foam and/ ornd-he haver (SdeOfpdistinget SRtEL] Al)re é@aﬁgvaﬁé@@%8#§%yi@nd

accordin% to the invention, at least one insert extends ovefr ‘at Teast part
~of the tRi RSP theceubhinnimgt fhewilpbe t {oulpart omataon, designed to

nodi fy the i £ erties.as the need arises. Such an 5 insert may

for exanple Ee gﬂ%%ﬁéhﬁé HNS'F o5 T hat ST X Ut Drifabte i M yInsd oh 2R

torsion, capabfetofy deiorabng dasti€addodse: as tor disdyni bute, the forces
g _ SEH 1 L8y o

better. Such an insert nmay also be a visco-elastic foamor fluid i ster or
any ot her mt%eriGH CapdEE Gt desarenigipvi Drisicomsdarnd ssigact ®ner gy,

for exanpl egdwd8l4pMW r&ai.n Sjdl r of t.he .bod omng into
contact with t heSEHsrlucaf}:1‘éa(r:}“gn agtfe JL't]}a1ée>&QLU%JFE;EIC:I e'sltﬂe:'lp%.rpczlfaa\t/l1::11r53'tragsetoausjﬁyl %eﬁ:ﬁ according to
the invédt imsdantite D aushianidigdias asurirace ereddigdffainid,y ad east
partly, ong sg&&gc%ﬁgj th%.s i d cushionjng). Advantageously and accordi ng
to the invénti oW, &S CovETTRF I Hes drr & rdm%a B nd&rd,eat her
and any ot heich2@réecerating, Gover g pAdvuantageausly and accarding to the

i nvention, the surface covering is fire-proofed. Zg he 1 nvention thus
makes it posdi®bl’e -t o obtain cushioning which, apart fromthe desired
qualities of support and elasticity suited to its use, has a very | ow

wei ght conpared with traditional cushioning. Al so, cushioning according to

t he i nvehnt tonthdy advantageeushyeche tused nfeht3@ st g var edWst 87 0f:
Uph0|5terye2%gbi§% St%gtbgd%lggﬁig% %ehggiwgi%ggﬁ, for example made
of BASOTECT®, marketed by BASF, Germany, having undergone
around twenty compression-decompression cycles, with a
compression ratio of the order of 70 %, has not only
20 flexibility (indentation hardness below 300 N) and an
elasticity comparable to those of a conventional flexible
padding foam, but also highly improved mechanical
stability, eveh greater than that of certain polyurethane
foams.
25
Such a flexible (in particular stabilised) melamine foam is
suitable most particularly for use as a flexible padding
foam for cushioning. Apart from lightness and comfort at
least comparable to those provided by an open-cell
30 polyurethane foam, cushioning according to the inventicn
including such a flexible melamine foam as a flexible
padding material advantageously provides greater durability

and wear resistance and in particular resistance to




13 .Accordi ngly, the invention concerns uphol stery characterized in that it
conprises at |east one item of cushioning according to the invention
.covered at |least partly with a protective and/ or decorative flexible cover.
5 Such itens of upholstery according to the invention are advantageously
involved in the production of seats or beds where they enable the overal
wei ght of these articles to be considerably reduced conpared with forner

simlar 10 iy - (RS A ' i [y
particul ar %ﬁl%ﬁ?sg ery i%%%%el %%%q?ﬁg%%ﬂgnﬁo;g@u ,Oﬁgdlv&ﬁfaagglgolutﬁ y and
j udi ci ous! yWitlakelparand nuselt onoti ve, railway, aeronautical and space
constructi on where any reduction in weight represents a consi derabl e
benefit. 15 The invention concerns a seat, in particular for a transport

vehi cl e, hau ngh@ild esstnonel aonst igmentogards( f@rs exam e/138af base, a
back, a headrest, a legrest, etc.) including at |east one item of
cushi oni Ag G ENFE2eD Ahe ishasT it imes! iowdmpizsgnatisicext ends to a

seat charactgrd.zed.d hat it 41 ncl t. Jeast qne.item of cushioni.ng
accor di ng g% the i na{v%n%llr%in.mﬁ]l{e% r%—‘\l}l%ﬁrt%}o nlaaecsloC (?orn% EFE0F &40y resin
charact eri zed! ian davat nidd®f nclaydahetid ersterdre .it em of sypholestiery
according to.the |nvent|00n§{8rAdvant ageously, a seat according to the

a

i nvention "§'§%Séd for LisPoNER dle theser o lags; odoach, bus,

30 train, %@dﬁﬂﬁﬁﬁﬂﬂ“%éﬂéﬂﬂbl§ﬂ7gﬂpdﬁdéﬂr%ﬁ%sﬁ%@EQ’W%B%io@e%ﬁ%§£|Y’ t he
invention extends to the use of a flexible (in particular stabilised)

nel am nk f saMIRaVIaTd @ shatdreds c shéasel, 0e3@e , Nnbawod@¥sc bapriessiaon rati o
in indentation, j.n; i cular of the order of 160 to 200 .N.and preferably
of the or derog,opofg(}%%, tpffslfl‘zll:’f Igg%isﬁl’ewﬁéf di ﬁ&fbleﬁgﬁﬁsdé‘g gﬁéH‘liarent er into

t he conposisiteriefl scushinorinkg v tAclex kkeobk Repart Epukbakggt abhl i sed)

mel am ne foam used according to the invention advantageously has a density
bel ow 20 k{SR8INGLEFershity SHPaared Pepwtan seanandedkgorsetylene

Advantageoﬂﬁﬁyp%ﬂ§p§%$8ﬁ@5%ga%g Eqﬁihg%eggkggiaﬁgiSpgiﬁvinyl

1> chloride, polystyrene, melamine resin foams, urea resin
foams, phenolic resin foams and similar materials. Among
the diverse and varied applications for these moulded
articles, EP 0 984 031 mentions, among others, the
manufacture of wall panels, edging strips and similar

20 products, cushicns for seats and sofas and similar
articles, interior materials and similar materials.
EP 0 984 031 does not, in any case, teach a cushioning made
of melamine foam, nor a foam having mechanical or physical
properties comparable to those of a flexible (in particular

25 stebilised) melamine foam, namely having been subjected to

dynamic pre-fatigue such as previcusly indicated.

Advantageously and according to the invention, the density

of the flexible (in particular stabilised) melamine foam is
30 below 20 kg.m?, and is preferably situated between 8

and 12 kg.m>. -




represents at |east 50 o by volune of the said cushioning. The invention

al so concerns cushioning, a cushion, a seat and a use of a flexible (in
particular stabilised) nmelam ne 15 foamw th a hardness bel ow 300 N for 400
conpression ratio in indentation, as a flexible padding foam designed to
enter into the conposition of cushioningigcharacterised in conbination, by
all or part of the characteristics stated above or below. 20 O her

obj ecti ves, n g the invention ec

appar ent ohA§2§%?§%§§hgi?o??gmgﬁgg%§2ﬁ§|§§ ﬁ%lcﬁnv%?5+°?b ?%%Ad%%ﬁﬁﬁﬁhylng
figures, irnmaéchf QBGlelguKEnlphBtBOuDaEr@tébﬂlﬁgé@ﬁﬂmél£m£K%5f6§ﬁ|Ve
view of a passeng seat _of_an airliner, provided with a seat base, a back,
a headrest Bnd T wg %?BT%§¥21¥h%fOE?%t%ﬁu?bp%dmﬁﬁ?ﬁl%hs%ﬁ%ﬁﬁ¢@)%ﬁuﬁs to

uphol stery 1eoedrdli 0gat o5t hengreseRlat AV ey 30 oe TR % I8, A, £xp! oded
perspectlve diagrammatic view, wth parts renoved, of a passengéer seat on
an aircraftfoans according to the present |nvent|on reveal i ng the
structure of the cushioning, - figures 3a, 3b, 3c, 3d and 3e are sectional
diagrammatic 5 views through a | ongitudinal verti cal pl ane, representing

five vari amtasraoft aushiony nghd dcddied bpho stedy ofvdhe Seatybase Qf seats,

in particul.ar passenger seats of an airliner, 10 - figures 4a an b are
graphi cal répiesemtit gt 619 vidia a%qldhsﬁtﬁhlt%lnmdl@ﬁmda)mﬁ)fa a mel ani ne

foamas a n@mggﬂgyb()lﬁ qgﬁ r.essi eco re S|on cycl es during
a pre-fatigue procedﬂre accordi ng to lse nt|o #ﬂ% ? Tyure 5 is a

represehfati on of variations of the

Advantageously, cushioning according to the invention
comprises at least two distinct superimposed and assembled
layers, of which at least one layer, referred to as the
layer of distinct material, is made of a material other

15 than a flexible melamine foam.

Advantageously and according to the invention, the layer(s)
made of flexible (in particular stabilised) melamine foam
represent (s) at least 50 % of the thickness of the

20 cushicning according to the invention, typically of the

Jis]

order of 60 tc 70 %.

Advantagecusly, a layer of distinct material according to
the invention has a density above 20 kg.m™
25
Advantageously and according to the invention, at least one
of the layers of an item of cushioning according to the
invention has a pocketed structure over at least part of
one of the faces of the said layer. Apart from a gradation
30 of the hardness of the foam layer, this characteristic of
the invention provides the possibility of a complementary

weight reduction of the cushioning.




resi stance at 40 o indentation of a nelam ne foam subjected to a
pre-fatigue procedure according to the invention, - figure 6 is a

. representation of changes to the height of 20 a bl ock nmade of nel am ne foam
subjected to a pre-fatigue procedure according to the invention. A first
step in the manufacture of cushioning acgprding to the invention consists
of obtaining a flexible padding 25 material froma nelamne foam In a

non-limtin i y_consist of a block of nelanmine foamin
accor dance gmd?%qgggi?%%%lc%dae%ibn%?eag b§-Ehe° T Ade® NanE  BASGTECT ¥ n t he nane
of BASF, Getmeayti30 Thelsaés bt otkaof ombarmperfoameisssybjested-to a pre-

fatigue process so as to nodi f%q)certai n of its nechanical properties, in
particul ar FAraheds areferseditetys the 1eomborhi bagew, edecmiong avveue

procedure consigis Of EKSELHTY ?ﬁ%éfﬁ@&l&ﬁ@{fﬁf pason the bl ock of
mel am'ne foam interrupted by deconpression phases at a degrée )
conpr essPont M 70% §elentde | oh B atcwpant e, THs exafpte, 1 dyof t4e s der

of 500 mm M- ularly, during.the pre-fatigue procedure, sanples of
mel ani ne f(r)%mébv\%ﬁg'gﬁé O3‘5}'l'pn° e p%ﬁq)';%fat B Fhe 3ot baiorniierk ed.

aken |

For these dif farenitisanplieissadine havedi of . 10 confort, indentation hardness
and elasticity were eval uated by neans of indentation neasurenents carried

out according to | SO 2439 B Standard and conpressive strength (at 25% 40 o
and 65 0 ofp Gompras at | according to .l SO 3386 Standard. The results
lfg]Tyr’ du@hliog-‘ |£ e al,ng45ma§531%.”ﬁedlﬁjé3§ 9a and 4b

are shown in graphica ormin ures
cor r espbfd itrelivsttenteatlisore r exdifigsn foff =8 diBl@mde d0amief1 t he BASQRECT

type, duri a pre-fatigue procedure. The conpression or reactive
deconpr ession afsgrt %19%509?5\/\/?}3@?@%%@%%&% Tes thvd Siide degride of

i ndent ati onadve o epr eseitied on ithe,ahscl §sg ¢i.$. 1kigure QWS
i ndentation readi ngs for tﬁeqéAS%TECT fo%m %gg%%&rlf%;éédﬁégﬁﬁqﬁge tft??mfi rst
three conpPEPSiSat 25 hte compressi oniesycines. tCurvgsisal ta2 aweéra3 icorrespond

2t the SooCnaTaRe T PO Ladiig: Baskbi. GUGGHBPAgSi on cycl es. Curves bl b2 and
b3 relat® to the correspondi ng reactive pressures.
The different layers composing upholstery according tc the
invention may be assembled by various techniques depending
on the materials used, such as for example by gluing or hot
welding, techniques that are well-known to a person skilled
20 in the art. It should of course be understood that any
other process may be employed that makes it possible to

obtain a durable bond between the layers.

The layers of material forming cushioning according to the
25 invention may have different thicknesses and different
densities. The respective thicknesses and densities of each
of the cushioning layers are chosen according to the
desired properties of the cushioning, and in particular its
overall supporting ability and elastiéity. The same applies
30 to the shape and dimensions of the protuberances that
define a pocketed material (layer of flexible melamine foam

and/or the layer(s) of distinct material).




30 Figure 4b shows the first twenty conpressi on-deconpression cycles for

t he BASOTECT foam as narket ed. 17 As these two figures show, the
.BASOTECT foam with an initial hardness of the order of 500 N for 40 o
conpression ratio, undergoes softening due to nodification of the cells
right fromthe first conpressions. 5 Soffzening occurs in a progressive
manner to reach a flexibility state having high stability after about
twenty cycl i i, S i e-.f ati gue procedure, the nelam ne
f oam t hat h]g(gv%lg%%ér%&?% gti %Iﬁga%g%%?%%lgi 1% tbk;%glrrg%esrf CRIEL) I%i%aa{ki off*untii |
it reaches,iraf¢er appeodsnatet yat wordyt pseef adf guee oyicl @shess MWghasd ability
both as regards, fl exi bi well as elasticity. Figure 5 show ng the

it
results of the aratysi s”lbf‘gsg‘?‘srefrfg‘fthl%t‘f Werdorite <t orEned it inqdisty at es
this stabilim ngeidecsal Meoddri ndenatign Jee eald edaly 40961 s shown

on the ordinate axis and the nunber of cycles on the abscissa axis.

nel ani ne>f odM DTt tThaY BASORECIR Yp e hay ipml hesrtsub ettaed theta ipr e- f at i gue
procedure ageqrdi o] iwention, 20 .advanta usl j th approxi mately
twenty cycles, J%ée}%l"ihalslji gﬁ%éa)lr‘&d%gs%sn $tEpi 1Sk Gt r?& %]%“P%?g

i ndent at i oreXaort 409 oo g essitan diadd ObubY SHOGRMALY o value gefd et s a
high level of confort equivalent to, or even greater than, the |evel of
confort of WHIRF P Myl TO4f USEF G 2@ sidw smogshifaniisy badedredi g t o
the inventi j alm i i i j. ., _known _as a
flexibl e (iagiyp%ﬂécﬁlngﬁgﬁlgdgl} Ihci%geag%@ne%rﬁéﬁgﬂfn&ar%t h)tl?i)tf\s%%ﬁgtnagnla? as

f1 exi bi 19t yimmadtc arfaorgy ,atf dreastargdud \ml ertl itewr itno 8@ rafs 130 seushitaRieng

i ncorporati ng a t\r/idtihti g}na fl exi bl e paddi ng foam, but also a significantly
| ower densitty s Wel1" L%y &SIV T Q& Sy &Lt ther ghéddcanet

el asticitythaneiphol&tageordingly great durability and resistance to the
col | apse phenonenon. In particular, tests according to | SO 3385 Standard
have made it possible to show that such a flexible nelam ne foam

stabilised r.di t i nventian; suffered a_l oss har dness | ess

AR 1 '

t han 25% typ%glgglg%%gfsq hg‘%gr é:r%og 14, g% %gﬁ éP@ﬁFé@@’c%?es at 75 daN.
15 cushioning has a surface covering (forming, at least

partly, one surface of the said cushioning).

Advantageously and according to the invention, the surface
covering is chosen from a textile, leather and any other

20 decorative covering.

Advantageously and according tc the invention, the surface

covering is fire-proofed.

25 The invention thus makes it possible to obtain cushioning
which, apart from the desired qualities of support and
elasticity suited to its use, has a very low weight
compared with traditional cushioning. Also, cushioning
accerding to the invention may advahtageously be used for

30 the production of upholstery for seats or beds having a low

weight.




Figure 6 enabl es changes to the reduction in height of the block of

mel am ne foamto be followed throughout the pre 10 fatigue procedure. The

. hei ght of the nel am ne foam specinen is shown on the ordinate axis and the
nunber of cycles on the abscissa axis. Figure 6 denponstrates the stability
of the height of a block of flexible nmelam ne foamnodified in this way and
al so makes it possible to define the size of 15 the nel am ne foam bl ock to
be used W tido¥heuy 1o, OPLaI ILDgnEXaL! LynLhp, desihgd  Pel ght of the flexible
(in particular stabilised) nelamne foamin ter of "a ptfe-fatigue
procedur e witdracwerizdefimedhaunbercofpcystesat 20e£ceotidei vahags ne foam
has been conﬁ/seﬂtergi sof t ene .andéor stapilised, this can then be used as
any other fTexibl e PadyTnG: Foam S0 tabl TRt 19 prewtrdiah Hazlishi oni ng.
Al though thies fiol§ ovi g £xarpLes: B R COTSEPONAING 2bedigHL 68 gl ate 1o
cushioning for the uphol stery of a passenger seat 1n an airlTner for which
the inveRtion provi des particular and definite advantages, the invention is
not limte these. | hi oni n ith a particular structure, nor
to passenggsrécgleajfs o1 %ﬁ@?}? %%ﬁéefr%oa%%%%%‘ﬁlq Hes e 1S pesy Ft QR i 'ghi ng.  The
ai m of theselvexargpieasid sy ayo IwePriopose: UsrdQus: iS3d uet Wese 4 hat gan be
envi saged for cushioning incorporating a flexible (in particular

st abi | i sed)" eIt fOHR dedordifEtatt e digfternt dimese BrtRigeesd and 2
show a passenNgem seatrdb I @h@é&i%a&é@w L seaf; pase 2
supporting a back 3, rsur ?rjount ed by a hea res‘"?lﬂzt{]gftf%moﬁarstselr%ﬂfa]f 3a and 4a,
of the sRatrfasd < .2, Iracks Thad dead:adsted irespacttitvely viresid g on a
rigid fra f. 1 seat 1. .The assenbly of the seat 1 is fixed to the

fl oor of t §§§ﬁrcgrl% ﬁ%ﬂj?eolfsle{eetr% a\/ﬁﬁoc%hé]rge (s i IYSTF L Ah@adirgi d 10
frame 5 of advenseateclslthessl ek iofusuphohsier va2a 132 Andqda sthensel ves
consi st of itens of cushioning 2c, 3c and 4c covered by flexible protective

covers 2b, rgﬁlé’ﬁd"Qlﬁ‘.erﬁﬁJé“ﬁttiéf@é @ﬁldcmc@nimszsuz_@,iozlc wiied e4@nyan be
si ngl e bl ogks;4¢ 10, file eg!&ﬁ‘&( Ir%p?:%rsteln%%l ar st %ﬁllg!ek %%g%e gglgggine f oam or

assenbl ages 2c and 3c o ing-materials incl dne portion
of flexible (in particular stabilised) nelanine foam 7. Different nethods

for produchgg cushi (%ni ng accordi n% to the 20 invention are shown in a

non-1imti nafner “tR7f CQUFEL "8a? SFatac 1N3gaghdcyear for a

transpeort vehicle, having at least one constituent part
(for example a seat base, a back, a headrest, a legrest,
etc.) including at least one item of cushioning according
20 to the invention. The invention thus extends to a seat
characterized in that it includes at leaét one item of

cushioning according to the invention.

The invention also concerns a seat characterized in that it

25 includes at least one item of upholstery according to the

invention.

Advantageously, a seat according to the invention is a seat
for a transport vehicle chosen from: a car, coach, bus,

30 train, underground train, tram, aircraft, ship, etc.

“Generally, the invention extends to the use of a flexible

(in particular stabilised) melamine foam having a hardness




In the first enbodi ment shown in figure 3a, the cushioning 2c consists of a
single block of flexible (in particular 25 stabilised) nelam ne foam7
_having a shape adapted sO that the upholstery 2a of the seat base 2 can be
put in place sinply and rapidly onto the rigid franme 5 of the seat 1. This
single block is nmade of a flexible nelamne foam 7, conformng to

BASOTECT' ~ mar keted by BASF, Germany and 30 nodified according to the

i nvention n fryacpresnfati . The shape given to,the
cushi oni ngb%%gg‘ge§%§o%u££% %(3)/ fh&er Jf%ér%f‘%g?f%%%? plrneslsrilcﬁ%r}g%hjt?r?’ngnbr

moul di ng. Paroid¢nlar setf ook enboer nent16&howe 0 N i g epBbfetd1s1 gushi oni ng
2c has a bi%}ﬁ%er truc u#}a he | a eél()f' flexible (in_ particular

st abi | i sed) el AFiHe $oahi 7, N hais Shdpe Prdiing afpan tdegned to

si ngl e- bl ockn e hi 0N neghs hawrod 44 f 1T & 33,51 &,cQyered on its upper surface
with a layer of distinct material 8 which can be & confort foam capabl e of
providing the user with better confort. Advantageously, it consists of a

Vi sco- el astyj r _ pol yurethane foam havj.n O low resiljence, adapted so
as to di str}% b%uée (Iﬁlee m@i%kﬁarotflct@eaﬁsserga%]eigescét i"SHEEEHS 1572kt Eituat i ng i n
this way | coatomiassuwesshel ot @i advar ta ROSEI B} &40 4 npgdicat the

time of nmoulding, a cut-off of flexible (in particular stabilised) nelam ne

f oam com nFFr¥m&’ Hihdk, - i pEeHerably sbunaeed paetweraed oingol ¥ ukethane or
| atex. Instead of being a |ayer of confort foam the |ayer of distinct
material 8 nmay be a covering, for exanple fire- proofed, or alternatively a
pr ot ect 1 Ve Adappert amdersafy aarkD awatoardialg adaptred i$&eas itcd  haweg sa dsear
strength greater than that of tfbeoflexi ble (in particular stabilised)
nel am ne fdam® °Fn's Sc&‘&hiqt?rﬁsﬁg,f’ acc Wi UG sfotther S@dl amsharning .25
invention, may al so have, as shown in figure 3c, a |ayer of foamof a
di stinct material 9 subjacent to the layer of flexible (in particular
st abi | i sed}Fhgeliaviene ifogarmleo sroviedineg dush iexdmgl, e abetitsan osiypposeiang
ability to_aly .i struct on.the frame 5. 1t wll then consist for
exanpl e 305% Y }‘%;?erOfch)% #ggr}ﬁl%&ﬁe?(ﬁn b6y aFELRENE LaP 1 any <6t hg‘reiﬁﬂtléfei al
With a Sui tfabe wdensiat yizaddethi ekness300 R1fbe aokoukib readhodihneat jghown in
figure 3d, ,the cushioning of the seat base cushion has a nmultilayer
structure ¢BnpaAFEPILETEE Y héScashil6nikgcoPafifgnre fgen Pasighed ayer of
flexible (i rticul S bl am f 7 1,5.5 ovi.ded, .on part
of s | oner Coar fae ait hn PSP B st For P Td" f 5 ABACSE LA Bruial i Ly of
pr ot uber anéembseparanedbfr einleachpetherfbyheechboneesentsicEhissapeaket ed
structure Zgbvgp%rrt b];ﬁom all owi ng extra

Cow.

20

Other objectives, characteristics and advantages of the
invention will become apparent on reading the following

examples which refer to the accompanying figures, in which:

25 - figure 1 is an overall diagrammatic perspective view of a
passenger seat of an airliner, provided with a seat base, a
back, a headrest and two armrests that are equipped with
cushioning and upholstery according to the present
invention, |

30
- figure 2 is an exploded perspective diagrammatic view,

with parts removed, of a passenger seat on an aircraft



10.-reduction in weight to be achieved, nmakes it possible to obtain the
desired flexibility for the cushioning through a suitable choice of the
shape of the protuberances and/or reinforcenents and their distribution. 15
Very many variants nmay be envi saged according to the invention. The

pr ot uberances project fromat |east one fmace of the flexible (in particular
stabilised) nelam ne foam 7, preferably perpendicular overall to the said
face, and V. t of her.. They nm ve re or |l ess 20

poi nt ed an?‘%%%n%%%ll&sﬁ%gée%e rg\;%%?%uls ‘é?%%ls?nw‘?%‘yeoagﬁj&g gtﬁl‘?/aﬁﬁ'%gt%edt h,
havi ng a varf athe chsittobiigon density etc. The same applies to the

rei nforcenents between the protuberances. 25 Accordi ng to another

enbodi ment, shown in figure 3e, the structure of the cushioning may include
vari ous ‘i nser; b d C i ' i,.td oned, ,.w t.hi n the

t hi ckness def ilﬁge%pf)sy %%e Iﬁg'yeag@'ofy@lég%b e (I nps‘;;éaér%ll cu lardl\égtgta‘% |‘E‘stel

mel ami ne>f 6aMYE e pagh i ul arg Zonbisnalf tdve 30k o ysthireni ngeprEese iimsert s
may, for exampl ke it possi.ble to obtain nodified nmechanical properties
in these zﬁe@r‘s)e, %ltanﬁgaanr T W A FESTHBhd® ™ S (RGNS i s (Ppdhs f§3dbi [ty .
Such i nser ttssmyp ®xdeath oviel @il e 4higddess;of sead2 td¥e gushi oning 2c or
only over part. of this thickness. They may be formed of springs, fluid
blisters (&Y 1ig€%, |iquids etc) or of a material such as a foam made of
pol yur et hane, neoprene, silicone, polyethylene, or a 5 conbination of such
materials. Whatever the case may be, the confort properties of the

cushi oni g —arfe sesentdaaldnd dér iared dragmieadh pordsemteh ifdneXiolEl e nel am ne

f oam whi ch _i s ,adapt ed, ﬂm particul ar as refgards its shape and position
Wit hin t he "Edstiidmrg,C wi RS IEARIOR Milnd melapgnel ACKB €5 eushi oni ng,

wher ei n it fGOERAICYES Al Hee 38 imbNe 0Tt s 1T 0am o0 f L.amine foam
with a hardness, nmeasured 5 in indentati orcle, “accor icg)gg?gsgéfiﬂzgggﬁgs
St andar d bélMeWnI0@ Nrforf a4f%ucompoessivor racicodind cal ted fihexnblienpel am ne

f oam

15 - figure 5 is a representation of variations of the
resistance at 40 % indentation of a melamine foam subjected

to a pre-fatigue procedure according to the invention,

- figure © is a representation of changes to the height of
20 a block made of melamine foam subjected to a pre-fatigue

procedure according to the invention.

A first step in the manufacture of cushioning according to
the invention consists of obtaining a flexible padding

25 material from a melamine foam. In a non-limiting manner,
it may ccnsist of a block of melamine foam in accordance
with a product designated by the trade name BASOTECT® in the

name of BASF, Germany.

30 The said block of melamine foam is subjected to a pre-
fatigue process so as to modify certain of its mechanical

preperties, in particular hardness and elasticity.




2. «Cushioning as claimed in claiml, wherein the said 10 flexible nelam ne
foamis a flexible nelamne foamw th a hardness stabilised to | ess than
300 N for 40 o conpression ratio, called stabilised flexible nelanne foam
3. Cushioning as clainmed in either of clainms 1 or 2, 15 wherein the said
flexi ble mel am ne foam has a hardness of,the order of 160 to 200 N for 40 %
conpression ratio. 4. Cushioning as clained in one of clains 1 to 3,

wherein th id. portion of flexible melamne foam has, a hardness 20 of the
order of 1g%§ﬁ%$lg é%ﬂﬁc%%%r%g%i %t+%f?09r%?e%ﬁ§%i%%?%b55§ ef aprREt 199 one
of clains latoedienhef etonptes Sashs 560n %0E H1ScNObHMRe]smi L MG Rf at | east
one portion of flexible melamne foam 25 6. Cushioning as clainmed in one
of claimns J?QQF?EuQﬁﬁﬁeﬁ¥l@?@PW?%&$%&%Hn@@%ﬁ?%eiﬁoani®ES§%.@Ensggyfbelpgq20
kg. m 3. 7. Qushioni g, ase of @i qredh ddy c1ai g5 1,40, 6. wherei ng the oxi bl e
rrgl am ne foam has a density of bet weenﬂB an%nélza‘gga.‘ m3. "~ 24 8.2 &ushHi oni ng
as cl ai méd 9% ©Wre ofdet g frs5A0 tron AgnWher ei n each portion made of flexible
nmel amine foam (7) is at least partly protected by a material adapted so as
to have a tear resistance greater than that of the 2;;X|b!e nelﬁnlnf f oam
5 9. Cushi g sl ) aluechd nene Qf- €l A -y pherelp, @l | gast one

| ayer constit?ﬁ% ngﬁfhe cusﬁ%oningjis nadéﬂg%%z flexibl'e ngﬂénlneq$oan1(7).

melamine foam were taken in different parts of the block to

be converted. For these different samples, the level of

10 comfort, indentation hardness and elasticity were evaluated
by means of indentation measurements carried out according
to ISO 2439 B Standard and compressive strength (at 25 %,
40 % and 65 % of compression ratio) according to ISO 3386
Standard. The results are shown in graphical form in

15 figures 4a, 4b and 5.

Figures 4a and 4b correspond tc indentation readings for a

melamine foam of the BASOTECT® type, during a pre-fatigue

procedure. The compression or reactive decompression force
20 1is shown on the ordinate axis and the degree of indentation

is represented on the abscissa axis.

Figure 4a shows indentation readings for the BASOTECT®
foam, as marketed, during the first three compression-

25 decompression cycles. Curves a; a, and asz correspond to the
compression forces respectively of the initial foam, and of
the foam at the second and third compressicn-decompressicn
cycles. Curves bi;, bz and b; relate to the corresponding
reactive pressures.

30
Figure 4b shows the first twenty compression-decompression

cycles for the BASOTECT® foam, as marketed.




10,.10. Cushioning as clainmed in one of clainms 1 to 9, wherein it conprises
at least two distinct superinposed and assenbl ed | ayers, of which at |east
one layer, referred to as the layer of distinct material (8, 9), is nmade of
a material other than a flexible nelam ne foam 15 11. Cushioning as
clained in one of claims 1 to 10, whereiyy the Iayers) made of flexible

nmel am ne foam (7) represents) at |east 50 % of the thickness of the said
cushioning. 20 12. Cushioning as clainmed in eithergclaim10 or 11, wherein
the |ayers)2dftlpstihe? hagerealsiey, NhaBAIMECT demeit widh densiti es
greater than 20 kg.m-3. 25 13. Cushioning as clainmed in one of clains 9 to

12, wherei mZHttizhdtaHie st thethayrdeniok O S dausl chignnpees sion

pocket ed st tur r ﬁ%ﬁ? t.. of e-.of_.t.he f of _t-he said
| ayer. 30 1%&&'5 ﬁfrggn%l%&%f SE: afiérre ncngénetogfm O%{lgfl l(r%r;satfgﬁ} ooaqgﬁlev\hceerlgi it

i ncl udes atrigdustfome Yoy efinft distgredsimterial, referred to as.the
confort Layer, extending over 25 one | ayer of flexible nelamne foam on
the side of the occupant. 15. Cushioning as clained in claim 14, wherein

the conf or tsdrdeayiery iscamde 0f A gRIErdali whesen d o9 &y W et hane foam
or a visco-elastic material. 16. Cushioning as clained in one of clains 10

to 15, wherdis¥ittliife fdesathavdag hormd |shpdri 16t vdiadttienc a bb@ tnedwemital |

referred tq dhe J . r.(a, tendi ng.f.romthe side of the

| ayer of fl g)%istbl e ne arﬁl?&loga%x%ﬂe gppécgiét grtehggg&@blﬁaﬁtr,ocgﬁdlrﬁésitg‘r?ed to
adj ust t he reMersine siggporttatg rabi Hdagpmaf ke isdied uedshicerisng. 15 17.
CUShion'@g as clained in one of clains 1. to 16, wherein it includes at

| east one FISETTSCLOS, ST ,l%ﬂﬁ3t¥ﬁ&éﬁﬂﬂﬁgi&véﬁéépeﬁea§ﬁtﬁért of the
thi ckness @ ﬂﬂ@&ﬂﬁ#ﬂ&ﬂ%ﬂﬂﬂln@%sk&@@%aEQQ%%dbg%l%%S g?ﬂ@%%'%@%?@ﬁﬁ% rties as
requi red. 20 18. Cushioning as c¢lainmed i'n oné of ¢lains to , erein
both as regards flexibility as well as elasticity. Figure
5> showing the results of the analysis of strength at 40 %
compression ratio illustrates this stabilising effect. The
15 indentation force exerted at 40 % is shown on the ordinate

axis and the number of cycles on the abscissa axis.

A melamine foam of the BASOTECT® type having been subjected
to a pre-fatigue procedure according to the invention,

20 advantagecusly with approximately twenty cycles, then has a
hardness stabilised at around 180 N in indentation for 40 %
compression ratio. This indentation value reflects u high
level of comfort equivalent to, or even greater than, the
level of comfort of many padding foams used up to now.

25
Cushioning according to the invention, using a melamine
foam modified in this way, known as a flexiblé (in
particular stabilised) melamine foam, thus not only has
flexibility and comfort at least equivalent to those of

30 cushioning incorporating a traditional flexible padding
foam, but also a significantly lower density as well as an

extremely stable level of hardness and elasticity, and



it-has a surface covering. 19. Cushioning as clainmed in claim18, wherein
the surface covering is chosen froma textile, leather or any other 25
decorative covering. 20. Cushioning as clained in claim18 or 19, wherein
the surface covering is fire-proofed. 30 21. Seat upholstery (2a, 3a, 4a)
wherein it includes at |east one item ofigushioning as claimed in one of
clainms 1 to 20 at least partly covered with a flexible protective and/or

decorative L£awerd{rdy %eé@)durabgﬁi@}z-a@a{'eéﬂgt% eld e ié;%l'f%)es’%s_at

| east one item of cushioning as claimed in one of ¢ m 1 to _ _
Seat (1) whidrEIqgnon ncludesraicylenst st s tamafduphdstdy I8l ai med in

| ai m 2| . f lexi ble (in rticular stabilised) melam ne foam
\(/:vi ? Ih an i nﬁg:na{nﬁa%ocﬁ %%F%nﬁ%&se oet e So%vl kN f%}ov&ﬁ:% isr’rﬁ-)éhtaat _ G e0%
as a flexi hled spaidci nfpAroars wesi lgnash to:@MEmd Mo dihe Gamasidd on of an

item of cushioning, 25. Use of a flexible nelam ne fooa_m as clai'med in claim
24, Wnerg.i P AhE IS ¢ 11988 Rfe hsHf TR Youm e, £ dénsittypisslldy 1§ 20

kg. m 3. 26-ciidSe0fe I O i & Ml And.negyd opf Ay, ol IRd Jo £haim 29 or 25,
wﬁer ein the flexriqfoel eJrreI am ne 'f oam has a engcl%tyeggf et weeOF_na and 12 _
kg.m3. 20 27. Use of a flexible nelamne foamas clained in one of clains

i i t | east 50% by vol une of the said
ngL?Oﬁ?hg%q%r%%ndiéﬂé %%?%ﬁ%%g%s to the réﬁd%tion in height of the

- Agm AY. APE1ARA AF ARYErA AR AXTEIAGES AN ARAR AR AXRYAXL. AOYU. AXg
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fatigue procedure. The height of the melamine foam specimen
is shown on the ordinate axis and the number of cycles on
the abscissa axis. Figure 6 demonstrates the stability of
the height of a block of flexible melamine foam modified in
this way and also makes it possible to define the size of
15 the melamine foam block to be used with a view to obtaining
exactly the desired height of the flexible (in particular
stabilised) melamine foam in terms of a pre-fatigue

procedure with a well-defined number cof cycles.

20 Once the melamine foam has been converted, softened and/or
stabilised, this can then be used as any other flexible

padding foam suitable for the production of cushicning.

Although the following examples and the corresponding

25 figures relate to cushioning for the upholstery of a
passenger seat in an airliner for which the invention
provides particular and definite advantages, the invention
is not limited to these items of cushioning with a
particular structure, nor to passenger seats of an airliner

30 having these types of cushioning. The aim of these examples
is only toc propose various structures that can be envisaged

for cushioning incorporating a flexible (in particular

stabilised) melamine foam according to the invention.
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3c of padding materials including at least one portion of

flexible (in particular stabilised) melamine foam 7.

Different methods for producing cushioning according to the
20 invention are shown in a non-limiting manner in figures 3a,

3b, 3¢, 3d and 3e.

In the first embodiment shown in figure 3a, the cushioning
Z2c consists of a single block of flexible (in particular

25 stabilised) melamine foam 7 having a shape adapted so that
the upholstery 2a of the seat base 2 can be put in place
simply and rapidly onto the rigid frame 5 of the seat 1.
This single block is made of a flexible melamine foam 7,
canforming to BASOTECT® marketed by BASF, Germany and

30 modified according to the invention by means of a pre-
fatigue procedure. The shape given to the cushioning can be

produced by thermoforming, hot-pressing, cutting or

moulding.




107z 107z! p! @10%2z& ()- X! p! @L0% ()-X  p! @10% ()-X! (p! GLO% ()- Xa?Ma!
(@iiow&' ()P" 109&' ()-!h" 109 ()-p 10%& () - xHLO%&' () - Hhx109& ()-" Tt

« WU3MA! Xh4h" 109& () - ! ph" 109%& () - ! |
ph" 10%&' ()-!", ph'(')10%&' ()-! Roh" 109& ()-! ( @10% () - >?@\BD) HuS1! @10%-p~pé& ()

-1 (@10%&: () - px109%& ()- 109%& ()-" 10rr,dOrr 10rr! xh4h"10% r & () - HD
1{Y7uSl!! @ @10% ()-!& $h"10% & ()- h T
‘{$h"10%§£() h! PH 10% | & () - PH 109%& ()-! @10% 1 & ()- !V WX'Y'Z"\". #bCl !

0%& 10%. () - OHLO%& ()-H 10 10 10
{@%(}/&- 0) ()hxx@ @flﬁé%&hcﬁ)emﬁﬁéﬁlﬁﬁﬁﬂ 826! in 1098 fé wOW&é)cuéle@hﬁg

U #1098 109%& () - $906 &U' X' ' ' 1A
;(12&(%/«2:/?)()@( BABos/s ]g) aiﬁer&s@)%@@% (Tb# lay@(c#ﬂoﬁ/ae@)mte (in

L0 ()- 0!@@@/&&%9' sEab]{ 34 ndan A0MRG O A, FHO°E Loz
10%& ()- 10%& ()-010%p& . .
5 comparable to the s1ngle bleock cushicning shown in figure
3a, 1s covered on its upper surface with a layer of
distinct material 8 which can be a comfort foam capable of
providing the user with better comfort. Advantageously, it
consists of a visco-elastic and/or polyurethane foam having
10 low resilience, adapted so as to distribute the weight of
the user more satisfactorily, attenuating in this way local
pressures. To this end, it is possible to insert, at the
time of méulding, a cut-off of flexible (in particular

stabilised) melamine foam coming from a block, inside a

15 moulded part made of polyurethane or latex.

Instead of being a layer of comfort foam, the layer of
distinct material 8 may be a covering, for example fire-
proofed, or alternatively a protective layer made of a

20 material adapted so as to have a tear strength greater than
that of the flexible (in particular stabilised) melamine

foam.

This cushioning, according to another variant of the

25 1invention, may also have, as shown in figure 3c, a layer of
foam of a distinct material 9 subjacent to the layer of
flexible (in particular stabilised) melamine foam 7,
providing for example better supporting ability to all its
structure on the frame 5. It will then consist for example .

30 of a layer of foam made of polyurethane or any other

material with a suitable density and thickness.
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5 provided, on part of its lower surface, with a pocketed
structure 7a formed of a plurality of protuberances

- separated from each other by reinforcements.

This pocketed structure 7a, apart from aliowing extra

10 reduction in weight to be achieved, makes it possibkble to
obtain the desired flexibility for the cushioning through a
suitable choice of the shape of the protuberances and/or

reinforcements and their distribution.

15 Very many variants may be envisaged according to the
invention. The protuberances project from at least one face
of the flexible (in particular stabilised) melamine foam 7,
preferably perpendicular coverall to the said face, and
parallel overall to each other. They may have more or less

20 pointed and conical shapes of various sizes, with bases of
varying width, having a variable distribution density etc.
The same applies to the reinforcements between the

" protuberances.

25 According to another embodiment, shown in figure 3e, the
structure of the cushioning may include various inserts
10a, 10b and 10c which may be positioned, within the
thickness defined by the layer of flexible (in particular
stabilised) melamine foam 7, in particular zones of.the

30 cushioning. These inserts may, for example, make it
pessible to obtain modified mechanical properties in these

zones, 1in particular resilience, elasticity or supporting

ability. Such inserts may extend over all the thickness of
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DRERRS! 525 fg@igs etc) or of a material such as a foam made of
polyurethane, neoprene, silicone, polyethylene, or a
5 combination of such materials. Whatever the case may be,
the comfort properties of the cushioning are essentially
derived from each portion of flexible melamine foam which

is adapted, in particular as regards its shape and position

within the cushioning, with this aim in mind.
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melamine foam.

2. Cushioning as claimed in claim 1, wherein the said
10 flexible melamine foam is a flexible melamine foam with a
hardness stabilised to less than 300 N for 40 % compression

ratioc, called stabilised flexible melamine foam.

3. Cushicning as claimed in either of claims 1 or 2,

15 wherein the said flexible melamine foam has a hardness of

oe

the order of 160 to 200 N for 40 compression ratio.

4. Cushioning as claimed in one of claims 1 to 3, wherein
the said portion of flexible melamine foam has a hardness

20 of the order of 180 N for 40 % compression ratio.

5. Cushioning as claimed in cne of claims 1 to 4, wherein
at least 50 % of its volume is formed of at least one
portion of flexible melamine foam.

25
6. Cushioning as claimed in one of claims 1 to 5, wherein

the flexible melamine foam has a density below 20 kg.m 3.

7. Cushicning as claimed in claims 1 to 6, wherein the

30 flexible melamine foam has a density of between 8

and 12 kg.m™®
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9. Cushioning as claimed in one of claims 1 to 8, wherein
at least one layer constituting the cushicning is made of a

flexible melamine foam (7).

10. Cushioning as claimed in one of claims 1 to 9, wherein
it comprises at least two distinct superimposed and
assembled layers, of which at least one layer, referred to
as the layer of distinct material (8, 9), is made of a

material other than a flexible melamine foam.

-11. Cushioning as claimed in one of claims 1 to 10, wherein

the layer(s) made cf flexible melamine foam (7)
represent (s) at least 50 % of the thickness of the said

cushioning.

12. Cushioning as claimed in either claim 10 or 11, wherein
the layer(s) of distinct material (8, 9) has/have a density

or densities greater than 20 kg.m™

13. Cushioning as claimed in one of claims 9 to 12, wherein
at least one of the layers of the said cushicning has a
pocketed structure (7a) over at least part of one of the

facés of the said layer.

14. Cushioning as claimed in one of claims 10 to 13,

wherein it ihcludes at least one layer of distinct

material, referred to as the comfort layer, extending over
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opposite the occupant, and designed to adjust the overall

supporting ability of the said cushioning.

15 17. Cushioning as claimed in one of claims 1 to 16, wherein
it includes at least one insert (10a, 10b, 10c) extending
over at least part of the thickness of the cushioning

designed to modify its mechanical properties as required,

20 18. Cushioning as claimed in ocne of claims 1 to 17, wherein

it has a surface covering.

19. Cushioning as claimed in claim 18, wherein the surface
covering is checsen from a textile, leather or any other

25 decorative covering.

20. Cushicning as claimed in claim 18 or 13, wherein the

surface covering is fire-proofed.

30 21. Seat upholstery (2a, 3a, 4a) wherein it includes at
least one item of cushioning as claimed in one of claims 1
to 20 at least partly covered with a flexible protective

and/or decorative cover (2b, 3b, 4b).
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22. Seat (1) wherein it includes at least one item of

cushioning as claimed in one of claims 1 to 20.

23. Seat (1) wherein it includes at least one item of

upholstery as claimed in claim 21.

24. Use of a flexible (in particular stakilised) melamine
focam with an indentation hardness of below 300 N for an
indentation of 40 %, as a flexible padding foam designed to

enter into the composition of an item of cushioning.

25. Use of a flexible melamine foam as claimed in claim 24,
wherein the said flexible melamine foam has a density below

20 kg.m™3.

26. Use of a flexible melamine foam as claimed in claim 24
or 25, wherein the flexible melamine foam has a density of

between 8 and 12 kg.m™.

27. Use of a flexible melamine foam as claimed in one of

Q

claims 24 to 26, wherein it represents at least 50 & by

volume of the said cushioning.



