Met hod for manufacturing a conposite ring, conposite ring, use of the ring
in a seal assenbly and seal assenbly The
present i RygRhi1ARshE! ates to a nethod for nmanufacturingpgraPsieesss® i Ng
according to t]he preanble of the first claim The present 1nvention also
relates to a conposite ring, use of the ring in a seal assenbly and a seal
assenbly. 5Such a nethod for manufacturifg a conposite ring is already
known to the person skilled in the art. In one such nmethod, a tape of
carbon fibres extending along |ongitudinal direction of the tape and

i npregnated with PEEK i s continuously wapped around a mandrel until a
conposite ring with a predeterm ned thickness is forned. In this ring the
tape is wapped such that it 10 extends along circunferential direction of
the ring such that the reinforcenent fibres extend along the circunference
of 'the 1ing i Mgndhiol fiaHifafirird k&8s elrihg eSPect
to the circunfere 0 ' 0 nNas a
constant width and i s woundihased 2 seMbIMat each | ayer covers
underlying layers. 15Wth high terrperature therrmpl astic materials, in the
context of the current applicati i tih aks with a
nmelting tenperature of above 150?fhoer %%ﬁﬁﬂbviﬁgﬁ%té’ét g&%gtghlr(ﬁl

t enper at ur e t henuiapludsg accompogitd NG aegoedifg to ébeampﬁifablPEEme first glaim. déei m de
etc. Such hig e l.ast i be nore
resistant to Efeéﬁwgﬁﬁétﬂggﬁélﬁgghﬁp% ecgg{ér% é‘g " mu%gt%f g%gr”g%gat‘\?ao%@ml.

are m)Le chensseimbly antea sealpagemblar e nore resi stant agai nst degradati on,
etc. Therefore, high tenperature r sed in
applicati o%s whi ch have high dena%laﬁ E{Tﬁe{rhglag(%rﬁgim{f%ﬂr@%eﬂntﬁ)&giéﬁTc}‘Jrlgssure
cheni cal abr agiessy keown testhe\aevsan, skilledt ini the o e ope essich SuRthoth @ tape dxanpl e
strength in ac&bbﬁ%ﬁr‘e@%xﬂ-ﬁdf#gl £bnd %nélhﬁjlr?a*'dﬁ‘écti@hrcﬁ(iﬁé fipe UndliRPrégnB@d Of

rings made accordin he method of the state of the art described above
are still inshfthp §cvrdmue@ﬁ*xwra@paﬁgrqueaﬁ%sdrel until a composite ring with a

predetermined thickness is formed. In this ring the tape is wrapped such that it

10  extends along circumferential direction of the ring such that the reinforcement
fibres extend along the circumference of the ring in a single direction around the
axis of the ring with respect to the circumferential direction of the ring. The tape
thereto has a constant width and is wound around the mandrel such that each
layer covers underlying layers.

15 With high temperature thermoplastic materials, in the
context of the current application, is meant thermoplastic materials with a melting
temperature of above 150°C or even higher. Examples of such high temperature
thermoplastic materials are for example PEEK, polyamide-imide, etc.

Such high temperature thermoplastic materials are

20 known to be more resistant to high temperature, high pressure, chemical
degradation, i.e. are more chemically inert and/or are more resistant against
degradation, etc. Therefore, high temperature thermoplastic materials are often
used in applications which have high demands in relation to temperature,
pressure, chemical abrasion, etc.

25 However, certain properties, such as for example
strength in a direction parallel to the axial direction of the ring, of rings made
according to the method of the state of the art described above are still insufficient

for certain applications.



2 _ It is therefore an object of the current
i nvention to provi de conposite rings which are nore resistant to for

exanpl e ' ature, high pressure, chenical degr and in
conbi natl on o# ?ﬁ%lgnpr oved strength, for exanple, but gg?&hﬂirir?ﬂtégﬁto al ong

a direction parallel to the axial 5direction of the ring.

It is known to the person skilled in thé art that properties such as the
strength of conposite rings in directions parallel to the axial direction
of the ring can be inproved by providing reinforcenment fibres which extend
in directions different from cirgwrterase & o@ibéte@ftﬂw@rcuerfanttuheemiongo A

typi cal 10and very known net hod f fact

f?/lpamant Wi n@rqydjeycomposne rings V\?hlch e?rg mrB?Q Pes?s?anﬂq{é&g%%ggﬁ’pé:tg@ P% et
descri bes a mgjhhp d;séutré, aﬁdﬁmeg @egwdlatuadr e&alanehhecdmmwatmtoﬁerlmmawtadvm ndi ng
around a mandr el

fil m of a regnat ed

with a ther nS¥e4tn fPé%’Pa‘ T'to’;'%t 'FTH@Q 9 @ &18“%#8%3’8*%"# %rrg‘%)% The
][eSI n ngeds td@e&l:%n(bgt‘reding;LSAl t hough filanment winding is a suitable nethod

or producing cylindrical object fil.a ing is
not suitable for use with high t'ir’r‘szwgmrg hﬁea‘ﬁ%?ﬁ af‘i(l"%' %r?rgnt@aq Tﬂe
\r/ﬁason ist h@t’opiehmsrmﬂi asthieGtrpodth € cambrsite rlag$lngi1nef:llwarpal'aﬁell tattggeaxiali scosity

en corrpare ngur ed. ther settin S in
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the hor | 367t aboXofndke nEIRRGe BN MLRRNbh 63§ b Al

i mpregnation ‘o reinforcenen rovi ngs %h the
hi gh tenperature thernopl astic ne&é392%64 tfor mxemnbed@scﬂbeﬁg anmethadnhéordesi r ed

characteristi €. r i el fib
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Therefore, t rﬁl@mﬁ@tshmhk fsmref revindsearedmpwanatep I‘M'té@ thermosetting fesfrobefofgki ng
conposite ri W, F8URBRg D uHS B ,ﬁ&d?éloﬂ%%s.mg@éfotb% durdgs havi ng

r ei nf or cenent res | ch extend 1 n ferent directions wth respect
to the cilbcunferential directi onA'BTOUShé"qm% wiRdingnifi @ rpuliplle imgibeyfited with

hi gh 30t enpenpiditRg tc?ﬁdﬁ?ﬂ'o%&kiscsmta%rrlnég -wet filament winding is not suitable for The
i nventor has now surprisingly found that the object of the current

i nvention is usehivédediohi tt?f“aefﬁ%‘f%otﬂ‘ef"@)?p'?ﬁélﬁumi’&r@ﬁ ng"d ESERBsiSt dhdti ng
showi ng the teGhBpesic beRheiseravef a toipiflcBRIyRERI I idcBSityPRhén @Bmphredhie fir st

claim uncured thermosetting resins. This is illustrated in figure 1 where the viscosity (in
20 Pa.s on the vertical Y-axis) of some example thermoplasts are illustrated as a
function of temperature (in °C on the horizontal X-axis). These high viscosities
seriously hamper impregnation of the reinforcement fibres, for example rovings,
with the high temperature thermoplastic material to produce a ring with the desired
characteristics. The problem of properly impregnating reinforcement fibres with a
25  thermoplastic material is for example illustrated in US 4 380 523.

Therefore, the method known to the person skilled in
the art for making composite rings cannot be used to produce composite rings
having reinforcement fibres which extend in two different directions with respect to
the circumferential direction of the ring and which are impregnated with high

30 temperature thermoplastic material.

The inventor has now surprisingly found that the
object of the current invention is achieved with a method for manufacturing a
composite ring showing the technical features of the characterising portion of the

first claim.



3 Thereto, in the nmethod according to the
present invention the band-shaped means is wrapped in such a way that a

second group of the enbedded reinforcenent fibres extends _substantjally
cont i nuous‘W5 200193428 second direction different from t h&HEENOG Lt i on

with respect to the circunferential 5direction of the ring.

By wrappi ng the band-shaped neans conpri ging the reinforcenment fibres

i npregnated with a high tenperature thernoplastic material in the correct
way, two groups of fibres in which the fibres respectively extend al ong

different directions can be obtaiped., Thergfqra, atggc(g@#‘go@ g,}engﬁgge,qto

provi de 10 conposite rings which are Rore fesi s an r exa
hi gh-t enper at inventidni the band-sbaped, medrsns sudprdgn adelt & avay teat@ setgad gwuphe use

of high tenpera [r%reﬁ-ﬂ Q@ %hi%%én?enﬁ&%g' ?ﬁﬁé‘@ub& rﬁﬂﬂyb&ﬁﬁh?uﬁ}?glf)ﬁé a

i mproved streng FeSence of Fernt or cenent

i npr egnat ed mewmmem@mnﬁqmm thedirstidérectinl vitht reepashtaethe gircumfsrentialhe

cont ext of th &Eﬁ Fn%f'fhe"mgl ication, with band- shaped neans is neant for
exanpl e rope hd ape, “interm ngl ed fibres, cloth, etc.

In preferred enbodl ments of the cBY weRpingrfvehandbehaned anesas soBREgedtheeans i s

wound al ong t kg, &} Lt ﬂfr?@ﬂ{ﬁégrﬁ'téde\ﬁlm 2 ngﬂfterﬁ&ﬁatrul*é"ﬂern%bla@ﬂb fatdiahad

all ows an easy creation o Irst econd group o bres for exanple
usi ng a band- %@%@CW%WQ@IMS%WSSsfb‘é/h'phéhqfl'l?f%% respectivaly extepd@Pgr oup of

fibres and i ndwﬂag{nb dirBEtidns’ &in B bhoRSFRNOrHaraRe, dle MRS allREPRS bioiRleY

extend substanti % continuously along a third and fourth direction, the
fourth di A@ct comPesierinagiwiidr ai Mpreofesttat (i far examplechighstemraratirey Sihect t o

the | ongitudi Ralssére, ddh'éﬁ'ﬁda'l Odbg?édatnbﬁ RaNddfehap ehe MBS Sof h.@hsmeaatmet hod it

has been found that the first and second direction can be easj| y created
as, for exanpthermpplastic: matariahapd dp combiatienidfeniarraxed sHEMEN 16t RethEur r ent

i nvention, Whereh&te obansl-reMfREsndrR itses lifpreghated Sk tHehalght enderdtate and
second direction are respectively parallel to the third and fourth

di rection andheimeplagtic M@edRl- t he” band- shaped neans is 30wound around the
mandrel sgyeh that a layer of the jpang-coh@resk theansehtodpplicdiohh@ith bagd-cover s

underlying | ayerped means is meant for example rope, band, tape, intermingled fibres, cloth,
etc.
In preferred embodiments of the current invention,
the band-shaped means is wound along the circumferential direction of the ring.
20 This method allows an easy creation of the first and second group of fibres for
example using a band-shaped means which comprises the first and the second
group of fibres and in which the first and second group of fibres respectively
extend substantially continuously along a third and fourth direction, the fourth
direction being different from the third direction, with respect to the longitudinal
25 direction of the band-shaped means. In such a method it has been found that the
first and second direction can be easily created as, for example, in further
preferred embodiments according to the current invention, where the band-shaped
means are wound such that the first and second direction are respectively parallel
to the third and fourth direction and in other words the band-shaped means is
30 wound around the mandrel such that a layer of the band-shaped means forming
the ring covers underlying layers.
In preferred embodiments of the current invention,
the first and the second group respectively form the weft and the woven of a

woven material. When woven material forms part of the band-shaped means, the



In preferred enbodi nents of the current invention, the first and the second
group respectively formthe weft and the woven of a woven material. Wen
woven naterial forms part of the band-shaped neans, the 4 weft for exanple
forms theWOiXEW3¢28up and the woven for exanple forns TREESHINAYSH oup of
fibres. In other preferred enbodi nents of the current invention, the
band- shaped neans conprises a first |aygr conprising the first group of
fibres and a second | ayer superinposed on the first |ayer conprising the
second group 5 of fibres. Using such band-shaped neans, different
directions w t Cle r 0 e Ll re [
obt ai ned whi IVGeet&o#oF (S-:-(a'}ri%:a:"?]l Iesf‘égﬁl ?’l] eclﬁés"[f :égénug)t ﬁﬁ%&oep(e”ro %’?’Eé&t é(}%t (I-:-e F‘?ﬁ‘% tlhﬂ%
di ff erent di rsecandogreup bf fitras. |bexdrerfpoefaded kabodimentsasidhs lcamped imeatien, havi ng
the two | ayer, ) 1 rgi.n el i G NAS« ¢ eover,
the fibres oftr?ei ﬁ%ﬂjfsﬁ]gggéjgiegﬂgpéﬁg%%%ggrfg%té iebgorﬁ%ﬂétgg ff'gsggpo cl)ﬂoifﬂ%@glo
fibres of thendacmedndlayeapsuperimposddeort thirfies layer wompiising theviesendvgtoipeach
ot her as the i1 i n.ndi : Y aY I | e
mport ant w23 ognd pAEEerafbrEad OB ARYEH iRl i vbEecHAHD
I n preferred cepisoieonental e ringeawurasiit obtzivehnihde affedng ispscific gyrengths made
froma first ool ioDRBHBNARGHerBRAGRechind! i hAL BLin dihcObf HeAbSHh-

I erably

preferably substanti al conti nuous and nore prefe conti nuous,
r ei nf or cenentShapasy 6‘§aﬁ‘ﬁ%iﬂ‘é%éﬁ%ﬁquynfsacaﬁ bt cuelppisedt ancerdingetongnsickist i c

material and deh@nde MELVeRLRE fitres aﬂﬂsﬁlsygmnp%%wg%ubﬁfve%éuia@cﬂ%mss froma
second further band-shaped nmeans of unifornmly orientated, preferably

subst ant il | yibeesfithr) 88N roYRy Bics ther e AG neb Miterivies with earth olies @frent

fibres inpregngtfd pobitibneddf diffdiéiNayerdMBicAtid IR kBRpRORpaSsHt WHERlISGEal al ong
the longitudinal direction of the second further band-shaped neans. \Wen
cutting pi ecé¥Ces PP e UUBMIPIGS t her band- shaped the cutting direction

between the pieces fromthe secondpreféielesmittentbanare BaARBS inSertloANg a
direction crogss

i.hg the |ongituydinal _djrectiqn qf the second further
band- shaped qus?a{ Ttigrm %z’ﬁ%ai ErSLL‘}HgleéﬁﬁnaTstedZ@“eﬁé?p%fn‘dﬁ“I@UT"é{r, or
even per péndiotichtated, p@fdrhigly |sabgtaitisnly mdhtirdione Gind oRoref prefeeatse eonmtthubug, t her
band- shaped ne

B e om0 P 6P S SF Mn A BB TARESY
first furthernbane-ssbapetyereansadedl dubatquehtly fcutting iedestftoen fa sedoniur t her
of the 30 sOIBNG PPREPSDR Sn aban meinsthktes: R Eh SPoRHe fourt n
direction. Seoftinaouearitbmior prefesbyocontinuaasiginforeerhermibads impeghated withaped
St ngi e 1 a0t e Ea Nl nkon L fqlRF A P R B R e heane can
al so be used secondrfathed dahdrehapedonebnisuvthies rcuttiag @iece$ from the second further
band-shaped the cutting direction between the pieces from the second further
band-shaped means is along a direction crossing the longitudinal direction of the
second further band-shaped means and for example is substantially
25  perpendicular, or even perpendicular, to the longitudinal direction of the second
further band-shaped means. The pieces are subsequently adjacently
superimposed along longitudinal direction of the first further band-shaped means
on the first further band-shaped means such that the fibres of the first further
band-shaped means are orientated along the third direction and the fibres of the
30 second further band-shaped means are orientated along the fourth direction. Such
a method allows for an easy creation of the band-shaped means and even allows
that the band-shaped means can be created using a single further band-shaped
means as the first further band-shaped means can also be used to provide the

second further tape.



In a preferred enbodi ment, nore layers, in particular a third layer is
added on top of the first or the second layer. In a nore preferred

enbodi ment the third |ayer is added on top of the second I@éer and adj acent
to the sec¥AGNAERSsuch that the second |ayer is sandwPEREF2HAOREEN t he
first and the 5 third layer. In such a configuration it is preferred that
the orientation of the reinforcenent fibmres of the first and the third

| ayer is substantially the sane, preferably the sane, but different from
the second layer. It is further preferred that the fibres of the thirst and
the third | ayer are substantially, o | on of
the first and the second | ayer an@{h@%&%ﬂ@b&@&nﬁ%ﬁ?ﬂ rbLI'érv(-E?péle 'bgérﬂ éeIJ second
| ayer are ori ernhied layboisgadaediondop iobtheviitstodr the secrstt layeri &l d nopeprefatteidcul ar
to the | ongitudinal di . C

The i nvention gﬂbggirr}eg} {hg%lr(flgyé)r i I&%(gedzog tgﬁgf {h@é%?ndl Ia%ler and a]d acent to thg a
second group csécam!i Iaﬁenrsuehrﬂ”rat thd $zoend ilayer sgpm’dwd:hwi bht\h@ehltmf"lsbﬁiﬁibﬂ‘@t ure
therm)plasm ngdi ant.| USkdhthtldnler th
respocti vely AR BrpP Jnrlefis (GHARICR EPrelerBlnhal R Bichialolr e o
first dir ectl wmfomement dibreecef the firbleand rthe et Bayer & suhstantiafyotheopamee ri ng.
Preferably SUgRgablyife bamdHLP oABRAT HoMind SodoRf 14TRF. MO riHeP bRL! ol e
present inven nvention also relates to
the use of théhe ifiepsact dhalithicsttand: ke |th1ﬁﬂeﬂﬂwebrﬁr6n8l@5§léh¢"ya§%%mﬂ vldignce

such assenbl | 'fo?n Ridicd d?@&h')'grcﬁ tHe el é}‘nj e Mer Binf @RPRHforkEmEMBRAL h 1 n

different direc |ons o) ring and to tribol ogical properties of the
ring, etclOMbioé thpesgdondaleygr, areheorigsiedoplopaear dirgptian whisleds #bstangalyk up
ring in the S?@ cAdiseEPbYhé E)n@iﬁﬁfﬂa‘?glrectlon of the second layer. The
i nvention als

Iatestoasea assenb %/ nprising a ring according to
the invention, such as for exanpl EnGuEn a'fSPn@'ait%s to5a Jingeedmpiising ghckup

ring. least a first and a second gra—diﬁofﬂ"'em&mérﬂ\ﬂbﬂisl |ﬁ{brég$1afeWW|hﬁ‘é high
illustrated in the acconpani ed figures and description of the flgures

Fi gure 1 showderapeipiileh aheamrpldsty fMateriphs ieding otubspfRll acorueHsE Bn t he
viscosity9f s@pRctivass ImBl dfdctién SR £5&cHng dirdbtfonGiiffeerd fl‘é)hﬂh@ firuh digydion ew of

an enbodi nent w?th rteQe met hod _accor di nP to the_inventio
pect to the circumferential’ direction of the ring. Preferably such a ring is
made according to the method according to the present invention.
The invention also relates to the use of the ring
according to the invention in a seal assembly since such assemblies often require
20  high demands with respect to strength in different directions of the ring and to
tribological properties of the ring, etc. More specifically, the use of the ring as a
seal or a backup ring in the seal assembly is desired.
The invention also relates to a seal assembly
comprising a ring according to the invention, such as for example when the ring is
25 aseal or a backup ring.
The present invention is further illustrated in the
accompanied figures and description of the figures.
Figure 1 shows a diagram showing the influence of
temperature in °C on the viscosity of some thermoplastic materials.
30 Figure 2 shows an overview of an embodiment of the
method according to the invention.
Figure 3a shows a schematic top view of a detail of
an embodiment of the ring according to the present invention with a part broken

away.



Fi gure 3a shows a schematic top view of a detail of an enbodi nent of the
ring according to the present invention with a part broken away. 6

Figure 3b shows a schematic top view of a detail of a different enbodi nent
of the riWg28ddétd8¥ ng to the present invention with a PaFEPKIYKSH 2anay .

Fi gure 3c shows a schematic top view of a detail of a 5different enbodi nent
of the ring according to the present ingention with a part broken away.
Figure 4 shows a side view of a band-shaped neans 2 with a part of the
band- shaped neans 2 cut away. Figure 2 shows an overvi ew of an enbodi nent

of the 10 nethod for manufacturg.n osite ring 1. rdin t he

i nvention and nore in particul ar#'%%S%%gg@? gggr\'ﬁné%co?p \{'ﬁ\é%ﬁ%?ﬁtgg?* aorhe

met hod conpr difeeent kenbstlieenobf phreoniglacugrdind énthespraperd imeation ¥itbfa part

rei nfor cenen%r&‘ki{erp%ﬁg 5, 5 inpregnated with a high tenperature thernopl ast

material. In-a oV ng step the band-shaped neans 2 is wapped around a
mandrel 9 to forma ring 1. The kiguapSicshowd a stieentedicdiep vids oshdplad oh@ans 2

o ours.{ e TR oBubBnanel Wil 2l e Y £paeor

group 5' res exten cont h respect to the
ci rcunf er ent bedkenlaweyti on 10 of the ring 1 respectively in a first

direction 3 and a second direct iﬁ@”?“ﬁﬁ‘é%%‘%ﬂ#% i P8t 4 B?nJ—éHai)Ed g,i)eraggti on 3

are created. The nunber of layers o aped neans plied on
top of each @twilbra parofdhplaand-shaped mean2 etamiad- t he desired thi ckness of the

ring 1, depending for exanple orgibig of bk &n APEVIeGATaRRridbdidht b1 tRE 1-

Typi cal | élio a single layer for exanple has a thickness of between 0.1nm and
0. 5mm andYa mﬂth?érforomamefycéwgcﬁ C?%P“@ﬁé‘ﬁﬁ”@%@@ﬁ@éﬁ thepinventign@nd e
preferably 1€ parfQflar sAbRs aRidd A O tHeORetbd.eemBhBE tomprises the step of

providing a band-shaped means 2 of reinforcement fibres 5, 5’ impregnated with a

high temperature thermoplast material. In a following step the band-shaped means

2 is wrapped around a mandrel 9 to form a ring 1. The wrapping of the band-

15  shaped means 2 around the mandrel 9 is such that at least a first group 5 and a
second group & of fibres extending substantially continuously with respect to the
circumferential direction 10 of the ring 1 respectively in a first direction 3 and a
second direction 4 different from the first direction 3 are created.

The number of layers of the band-shaped means 2

20  applied on top of each other are chosen such as to obtain the desired thickness of
the ring 1, depending for example on the future application of the ring 1. Typically,
a single layer for example has a thickness of between 0.1mm and 0.5mm and a
number of layers of for example between 10 — 1000, more preferably 10 — 200, are
applied on top of each other.

25 The mandrel 9 shown in figure 2 has a circular
cross-section, the ring 1 therefore also having a circular inner cross-section. This
is however not critical for the invention and the shape of the ring 1 can be
determined by the person skilled in the art depending on the future application of
the ring 1.

30 In figure 2 the band-shaped means 2 is unwound
from a roll of band-shaped means 2 and transferred along longitudinal direction 8
of the band-shaped means 2 to the mandrel 9. This is however not critical for the
invention and the band-shaped means 2 can also for example be pulled from a
pile of stacked band-shaped means 2. However, using a roll of band-shaped



25The mandrel 9 shown in figure 2 has a circular cross-section, the ring 1
therefore also having a circular inner cross-section. This is however not
critical for the invention and the shape of the ring 1 can be determ ned by
the persorWORPIYIEH25n the art depending on the future apSIEFAOY8H t he
ring 1. 30In figure 2 the band-shaped nmeans 2 is unwound froma roll of
band- shaped neans 2 and transferred al ong | ongitudinal direction 8 of the
band- shaped neans 2 to the mandrel 9. This is however not critical for the
invention and the band-shaped neans 2 can al so for exanple be pulled froma

I f -
7 hoans 2 1o FEES N BrEot GNTB aprapro 1o oelbiradiouf e BpbRfidheaePeC

band- shaped megass 2 or otieh @bstablet oot alowing aal daswi trapsten fdby bandwabdmed of t he
band- shaped neans % t%the drel 9. The reinforcenment fibres 5, 5

i mpr egnat ed witg"e KO B1& hperature thernopl ast material preferably are
selected fromthe group of for exﬁlrmkeinftm:‘eaienf fitvee §, 5gimusagniaidar with theasal t
fibres, cagbon. fibres

t
pol yet hyl efe, N Vg‘r‘%ﬁf&é”feg‘?%{m08@s e"Be Beg iggeogéle(‘%%gkr?mre@g@réj}e% Xt ur es
?f twohor nmor eoroefxah’rm metdwlbmspgknfserﬁatdsy pagditefibired; roaghaB, fitkes, ayal, swstteet ed
romthe group_ of fib 0 of 1D ;
m xt ures of t@S ?r% eZSteor!f [ﬁ&gg‘%ﬁ%ﬁ% &#' alb?nje ot Eﬂkﬂgjr els %%Ieé
carbon fibres patybermobsnazfql b(PBQ),ofetceron nmrtw‘eedofpl'thpe)ft ineee \mftthef'feesM@@t to
for exanple S%)Feefgr% - thk 6 es? %5%8@8@[1 frfohplﬁggyd;ﬁxﬁ éﬁf)r%'é a:?a's?lt fibrés 91 ouped

in several fare’l ongit rovi ngs exte st anti al
cont i nuousDy. aTmmdhflgﬂeStoenméwr&SOf'@/qcﬂemf@pf these. d\/lcpﬁipeqfqzrably, tmgf'bﬁeéﬁe?’abl y

compr i ses pol vl Refgh RRIKEL Bpol TRk affenlmsgvg@lstspearesRﬁ%égaécmmpved

nechani cal em cal proper ) | ess preferred, other
hi gh t enper at @p(emplh@tmgihaﬁhd @"‘rf@fpémﬁfélf@r@aﬁl SHerefps V§[ﬁ:$f°'af?>edf 'Brseég(ﬁrrpl e

pol yi m de. Thehand-shaReHalBaRgs extBidiiEaRlantilif doRtiddagsiy.or m
The high temperature thermoplastic —material
15  preferably comprises polyetherertherketon, usually named PEEK, as PEEK has
improved mechanical and chemical properties. However, although less preferred,
other high temperature thermoplastic materials can be used such as for example
polyimide.
The band-shaped means 2 preferably is in the form
20 of a pre-impregnated material or a prepreg material in which the reinforcement
fibres 5, 5' of the band-shaped means 2 have already been impregnated with a
high temperature thermoplastic material such as PEEK.
The band-shaped means 2 comprises at least one
group of reinforcement fibres 5, 5" which are for example grouped in a single group
25 of rovings extending substantially continuously along substantially at least one
extending direction. For example, a single direction, in which case wrapping of the
band-shaped means 2 is specifically adapted such as to form the first and second
group of reinforcement fibres 5, 5 in the ring 1, as will be explained later. The
band-shaped means 2 can also comprise the first 5 and the second group &' of
30 fibres, with the first and second group 5, 5 of fibres respectively extending
substantially continuously along a third and fourth direction 6, 7. In such
applications, the fourth direction 7 is different from the third direction 6, with
respect to the longitudinal direction 8 of the band-shaped means 2. Preferably the
first and the second group of fibres 5, 5 are respectively grouped together in



20 of a pre-inpregnated material or a prepreg material in which the
reinforcenment fibres 5, 5" of the band-shaped neans 2 have already been

i npregnated with a high tenperature thernoplastic material such as PEEK.
The band-¥R3pHA34Rans 2 conprises at | east one group oPCHFEPHWAYISERent
fibres 5, 5 which are for exanple grouped in a single group 25 of rovings
extendi ng substantially continuously algng substantially at |east one
extending direction. For exanple, a single direction, in which case

wr appi ng of the band shaped nmeans 2 is specifi caIIy adapted such as to form
the first and se(% gq”u Pf r.einfﬁlgcerrent fib 35 5 .in the ring 1, as
w il be expl S5ohEH VP aPEMPS TR BYR s pé%sPﬁgtévr‘?s gimboa afoé’@géo%t?%'ggthe
first 5 and tés@eet@elymiorwthuphlﬁd 6 @ir the3foufth LT disction. tAvefshably, ites tovangd osecond
group 5, 5 qgf fi ectlve ext endi S tiall nuously

a ong o thi r et HaTHbR SRR Fiole &S PRETARSGAN ZapthuRlD pREST out
direction 7 ik third 6eandrthe fauoin 7 diesctitn redpektivelgt TrennGnberi of ther esjpgstthé o t he

| ongi t udi pal t t S r ef.er t first
and the sgcoﬁdé %‘rg%subfo@? SrPﬁﬁgsélsé?%ggg%eaJr%&&g?%{] §1e§ie§£§r%@|§g3}] %{%eglé'?her in
8 respecti ve dgpedpg avfthe epéqifgsapplidaﬁom eftpe bandrshagped mpans 2reoditregngekt endi ng

respectively along the third 6 of,d mijo%fﬁé hfozrtql ﬁ?&%l'oﬂn P efcg-rq apgky, the

rovings of the first 5 and the secon res exten
subst ant i al | pewendicuiarolostagh aithengput lgan taIaOrejd@daufwet Rey pther anglg dgemedt i on

respectivel y3egﬂa§rsaygg%éyeérﬁmgqﬁéa% ’ﬂﬁiart H85emiY ﬂﬂ@?&tu@é pd EatioR\dF IS,

etc. can be e person skilled in“the art ndi ng on the
speci fi cl@ppthegigi'on of the band-shaped means 2 and the ring 1.

The third and fourth direction 6y f“%t gﬁ,gog}ﬁ,egpgﬁas%q|a%gnarshggeoeﬁ,ggnso§her but
can al so extend under any ot her ang deened appropriate by per son

skilled in tHeEORPfaMRHEHAMY fkerec?r?ewlﬁletﬂ shevep sehieseatic dop wﬁwm@rﬁi@ta}".qﬁg 1.

A first enbodh@Ribbdiffentsahe an@@m{n5%&%#ommy%nusmt;@rpr@efﬁmsﬁow*@@m in
figure 3a which shows a schematic to E view of a detail of an enbodi nent of

the ring 1 wideRiled Yawof grrigeerPf dmharngheharag meaps edassanyof 8n gog 1alndBeai | ed

view of a5pi egRd-Shapel endimb P SHHMPE theR&NEhd2h@ Sedddt groiip Bh@ rorrﬁgheﬂ-weftn the 15
band- shaped rrag@benZ sho the first z%nd t he seco &rm t he

weft and the? wgyenyo \A%\W@Merhﬂlaéﬁ”iab e?ﬁ%’%@ﬁ”%ﬁ%@ eap 'rﬁa@g%ts
i mpregnat ed with hthé hﬁgrhte@’fpe?almeelhéimdpﬁas& hestemp) s texambe! iirilhe foom éxanple, in

t he form of aé%reda t%rigﬂateri al .

A second embodiment of the band-shaped means 2
20  is for example shown in figure 3b which shows a schematic top view of a detail of
an embodiment of the ring 1 with a part broken away and, more precisely, shows a
detailed view of a piece of the band-shaped means 2 as part of the ring 1. A detail
of a side view of the band-shaped means 2 according to this embodiment is shown
in figure 4. In the band-shaped means 2 shown, the band-shaped means 2
25  comprises a first layer 13, comprising the first group of fibres 5, and a second layer
14 superimposed on the first layer 13 comprising the second group of fibres 5. As
the reinforcement fibres 5 of the first group are not visible since they are covered

by the second layer 14, they are indicated with dotted lines.
The first layer 13 is preferably made from a first
30 further band-shaped means 15 of uniformly orientated reinforcement fibres 5
impregnated with a high temperature thermoplastic material. Preferably, as shown
in figures 3b and 4, the first group of reinforcement fibres 5 are grouped together
in different rovings. The second layer 14 is preferably made by subsequently

cutting pieces 12 from a second further band-shaped means 16 of uniformly



A second enbodi nent of the band-shaped nmeans 2 20 is for exanple shown in
figure 3b which shows a schematic top view of a detail of an enbodinent of
the ring 1 with a.yart broken away and, nore precisely, ed
vi ew of a WPSH/¥#52f he band- shaped neans 2 as part of tWéij]?Pﬁ%“”fsssl? det ai l
of a side view of the band-shaped neans 2 according to this enbodinent is
shown in figure 4. In the band-shaped negns 2 shown, the band-shaped neans
2 25 conprises a first layer 13, conprising the first group of fibres 5,
and a second | ayer 14 superinposed on the first |ayer 13 conprising the
second group of.

h i pf f - '
are not visi bl°8® %t?%égsf?ﬁ@ ezanre(-{-]tt cg?/rrggleg ﬁ@%f%g{segcgﬂ%‘elsaa%gﬁ 1%6&%9'%; gr oup
indicated wit I'mdmbpleshd matesal altrey thierergitLdipardirgstiansofghe seccab Ifyrthesdend—+ om a
first 30 furthe - Uni j ' t
fibres 5 | npr SOTRRLHCH 16 2 hAgRCT P Rs it bisths, 32 Rnlodplthar ceren

Preferably, adlirettiowws iohtte first &sthab bambishbpet neednisr B3 onyrtior firsd further ivod-cement

fibres 5 ate = 14 is
pr ef er abl ygrragkg%%es u%sequen Iﬂl‘é} tﬁ% fﬂr‘ég 8 tﬁegﬁét?g@eryrahﬁgési&aqg u?ltsher
band- shaped nmeamsridBated anngffberthlgd d@eaﬂpn @narut@e fitsgsnb'oplctbensaeond furteey 5
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| ongi t udi nal |rec i'on o he Seco -sh ape nmeans
adj acent | y suffiestifurtes ibagd-shapedi means 1% and @TﬂgSGP(‘@ﬁ@lf'ﬂrﬂ‘tﬁf wpand-ghanedt MeaNsg of

the first furtges n%%e?&ﬁﬁ)%ﬂd gﬁé’é’k?dt r%éar%naﬁdr@anffbrr%n{dl’é E&ﬁﬁns@aantﬂfferénts haped

means 15 such that the res first further band-shaped neans 15
are ori entllt edolimsngaterial, tfﬁlianﬂCQﬂané(ﬁbﬁe@netG BadirstHe qqdﬁh@§e@"do?6 fuRke'second

further band-g ? gﬁaﬁgﬁaﬂéaﬁs@c% %Is%rb@ma%tee& @lsﬁlgﬂz tpe, forWixkmprdl thechrson 7.
Al t hough, the first further band-shaped neans 1 d the second further

band- shaped mdier bentehnree maansdpent band- shaped means and can for exanple

conprise a different 10 pol ymer ﬂﬁfeﬁémalbofw.é&eqmmamtﬁebé@ﬁs.d bahg- the
first 15 and the second 16 further band-shap means can al so be r@de of a

single tape, PBRPaskEAMS!G # ?rllpﬁﬁ'ﬂ“pf’iﬁdtq{btf‘elfi%ﬁt@r@ﬁém $heRpd megns 1

An exanpl §50f 1§ dXaRipR ihdicsidl in f@ﬁfbtdbeAﬂﬁkﬁ@ﬁdh@ﬁléde§ h2peg Besuperithpossd

superinposed on the first further band-shap s 15 for exanple
i ndi cated in fgtheefirsh further hernghsheped dp%?f@s?izs%gyﬁ‘ﬂﬁg"d’p@?‘ eﬂﬁ'oé%dﬁl‘?n t he

first further m@ndd.ﬁélacmr%@um@nsheliemhbéﬁtﬁéharpb@yn@ﬁsem,extenes albeg a

| ongi tudi nal djrection of the seca ? ﬂ E@aﬁ (ﬂ dﬁnst 16f r)\(tﬁr ﬁs aI ong a
direction subdirgstionsupstaptigiy sreneadcdar {oghe frngitadiag! diTastes of i Wet UBRSor ¢ he
first further hagdhsdeanaear¥ers)as Showd ﬁdﬂlﬂé\lﬂbltﬁlsf@ gotr ®iticd) fortthé sviestionot
critical éﬁr t he inyention nd the f| r%s band- sha(ﬁﬁd means 15

can al so éXt edgd st fﬁﬁ@ercﬁ’@ﬁg'ﬁﬁl%‘?ﬁﬂ BeY ¥ NAULTET AYANETANY
application i Repbidity foRexarmplg ch the ldpplisatiors Bdwhiti trtehﬂhg:awﬂl be uwéd. d tehe
PLoces 2ok Gace B B heres b B Pd SEA Rl RPN gkat S i cce
12 can have amye foagitadia dilécten sif thg filbtfurthercthandagblaped hmahengtﬂheqjecehlé pi ece
12 along can have any form and dimension, but preferably the length of the piece 12 along
25 longitudinal direction of the second further band-shaped means 16 is substantially
the same as the width of the first further band-shaped means 15 such that the
thickness of the band-shaped means 2 obtained by superimposing the second
further band-shaped means 16 on top of the first further band-shaped means 15 is
substantially constant along width direction of the band-shaped means 2. When
30 the pieces 12 extend along a different direction, the length of the pieces 12 along
the longitudinal direction of the second further band-shaped means 16 and
preferably also the cutting angle along which the pieces 12 are cut from the
second further band-shaped means 16 preferably are adapted such that they can

superimpose the first further band-shaped means 15 such that they fully cover the



25 longitudinal direction of the second further band-shaped neans 16 is
substantially the sane as the wdth of the first further band-shaped neans
15 such that the thickness of the band-shaped neans 2 obtained b

super i mpo¥PAYI{IAB25econd further band-shaped neans 16 %T@Wl%‘?%%/"ﬂe first
further band-shaped neans 15 is substantially constant along w dth
direction of the band-shaped neans 2. Wpen 30 the pieces 12 extend along a
different direction, the length of the pieces 12 al ong the | ongitudinal
direction of the second further band-shaped neans 16 and preferably al so

th tti i th furth
band- shaped HBANE"SePaapatry s B ZaEh wf Bhinrbur RO LR ERRE | mpose.
the first fuofﬂherflrémjrtlhesbaphshameanma%15Lmﬁtert ireet fittréee§, § of the fmmrrhet he 10
first furth [ th
cdges of 1 e PRESEoRTRas Dokt dR-adnfaule! pHREARY Aok RGRBAaCYeL ' 7
the first f usubmntlbﬂmderﬂlhaqusdy atoag ¢helbngihudirh eirsdicord theifitshdb dndride shaped

16 ext t
reans 10, $11 ShbuaULARLF B! 00l QHELIRL BbRROaEN IipniisUclagl s rect o
di rection al enignawite resphe t@tr@desgltmmemlren@mftthe ﬁretdqﬁedtshamﬁdmean%‘tﬁgl t udi nal
dir ection of (galinlcSty BRRYIRNGESHGREANR, Hich i pRXBERE & OLuCRARTRE L he

angl e al ong e plec romt e secon urt er band- shaped
means 16 andsegspdofurther &pyd- sfaqp@dump@@ﬁ ﬁ@ 2k appweadtely2sunerinpesing rt8e f ur t her

band- shaped ?%@ngﬂlén tﬁehﬁstsf@r?r%’?gaﬂd 5%3)%%&‘\5@% ﬁw@%eé&ﬁ%@ﬁbngi Q4Re Of

reinforcenent fibres 5 can be ada for exanp dependi ng on the
future apPli €egandraroup QliveieForearesnt fi SD G be@éaa@édfor example, depending

The wr appi ngoﬁihet#oﬁjr@ambatmmhﬁﬁwn 1 QinfRrugeghe ring 1 preferably is
done by w ndi ng the band-shaped neans along the circunferenti aI di rection

10 of the ring 1 around the mandM& W@Pp'PﬂélférﬂeaB?’}P'S'ﬁ%d MBaNE #n§i 1O nal
direction 8 gfe Eulsgnb@@fénmaiseaodaeaylswr?d. tHeNBank-$HibBd mésen%@&toagtthal ly

paral lel, nost efer to the cir um‘e nt on 10 of
the ring 1. P'ﬁCLE” ffefenia é&é@ QM O\meenr"lﬂ‘ tarﬁ%“’b’a %Ioé ﬁ%&%@

substantial | lbn?mmhas diréxiomg i hwleanHl%ﬂaﬂSéiﬁmbérlsl’EJdl!irlnlg@wﬂdm@Qfsubﬁdntﬁillgbng axi al
direction 11 of the r

Si bI t hat .t
ongi t udi nal PARIECTPHhPECEPY A EG e R S SloBg AT AP 1t ng 1 s
peri odi cal | ysedramgesk e twidth eﬁﬂnedianti&hbﬂjmi mearwmfs@tfsmmaw eqilarsethé wadth 10
during w ndi ng such that the band I wounq around

Che manar o BP g tEitading'  Pratia RopBssalaHRReT 1! Br g oS, MR R, S
helically wi isdalsg dossibleathdt #zalpaditutiah giréctian iiod tc bamdsitipell Bears 2or
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That ¢ he 2P ongpiirdi s PiadealY RePed REh Pbrbt R IREa  RRRRENST RIS W' nai ng
i s subst ant i aDIdyripawidingl suchistt tlpnr bérer-gtiapyd paraak 266 heliaally veund pownd er ent i al

di recti on 104l mbhel 509 i kBS54 (&}, 88 SEuRET LRI ey oy

rei nforcenen res are co
above and t haindingsthe dadd- shﬂped means 2 around the mandrel 9 is for example shown in

figure 3c.

25 When wrapping the band-shaped means 2 such that
the longitudinal direction 8 of the band-shaped means 2 during winding is
substantially parallel, most preferably parallel, to the circumferential direction 10 of
the ring 1, the first 5§ and the second group 5 of reinforcement fibres are
comprised in the band-shaped means 2 as described above and the first and the

30 second direction 3, 4 are respectively parallel to the third and fourth direction 6, 7.
Such aring 1 is for example shown in figures 3a and 3b.

When wrapping the band-shaped means 2 by
helically winding the band-shaped means 2 around the mandrel 9, at least two

groups of reinforcement fibres 5, §' are created during winding, as for example



30second direction 3, 4 are respectively parallel to the third and fourth
direction 6, 7. Such aring 1 is for exanple shown in figures 3a and 3b.
When wr appi ng the band-shaped neans 2 by helically w ndi nd- shaped
means 2 arvmg‘&”[lﬁ@zﬁmndr el 9, at |least two groups of re?ﬂ?@?gbgwg%?%fi bres
5, 5 are created during winding, as for exanple 11 illustrated in figure
3c, since by helically wi nding the band-fghaped neans 2 around the mandrel,
the wi nding direction of the band-shaped neans 2 is periodically changed.
Therefore, it is possible to use a band-shaped neans 2 in which, for
exanpl e, the peinf nenta f i PRI o SHAOs I 8glRind
direction w tpﬁ%t%rt%i@g'gﬁ%ts& %Iﬁ{égﬁ%ﬁ%qctg%\?ﬁgﬁag?%cti (;‘%B%(yg%aﬁe barqd- shaped
means 2 to obthaei maadrei, nie Wirstingpdiresiting of e biangshapednuieanse2 de dsriedically gr oup
of reinfor cerrglm fLb - bl 4.5l ISKA 56 ahkangyr-shaped
means 2 al ready ngglrifpflfezlefﬁgé?‘t‘n‘ﬁéﬁqsgg{e llg %%déﬁﬁgggzﬂgggn%%osﬂp of Ti brés 5'

ext endi ng r espxaplechy reintoneemend fibieisrd Saeutent @languaniha gingtecdirastios with as
descri bed abo B i AElEitah@3Rkp el LR b obkih birkpes

ext endi ng 52I o%egp%(%qég]? i #gﬁnggql%gﬁgg. Thi sace:'an? however .beo det ernméned by
t he person skillcbegrising thedirstrd anfbibersgrons DoreupeofreinioreemappfipreatH¥eyel.n whi ch

the ring 1 will; ibBc band-shaped 2 already cofphiSihg thefilst 89 1 has
been created tf ?ﬁgg’%?%' tﬁeusgaand?nsh%;?gg nné?r?g Zazr:lr Olymd tprle (”r]randr el 9 or

during wrappi Aed 8te sasendgrup of fibreshd padeneingrgspectivgly gloagrte thighadi e i s

used for the RARHGRDARAS, TR Wesdibeti BB, tREMPRIS iedte &dditidel dansk sthaped
nmeans 2, the band-shaped neans substantially

) ) b i al formng the ring 1, are heated
and consol@ dafikrgs sxiendingatongqe agditipea! shrectiogy this cgp h?W%V%Qﬁ&BE%@@@& bieans 2
form ng the rijageksci SileBlin Rl YeeABREBnale fURirefappidtivns inehidrembirng and
consolidation is done during wapping as 20this avoids the need for a
separ at e heat il ¥l e @PRYiBfs ol i dat i on. The ring 1

according to the invention, prefesmdltie riagul hadBeéri ersatdiebyraidppthgdscr i bed
above, conprises at least a first 5 and a

second, 5' group of _rei nforcement
fibres i mpreghatdehaged Hneans §rRrewplenandel ﬁé’r’r#ﬁ‘ﬁf‘%g’w‘@ﬁ’ﬁ%@&ﬂ?eag?"dfhe
first 5 apsl seesed reard DUPprbrégeinafeinciernzat i e amnd2baged @edns 2, the
substantially continuously {Heer}eg%)ecti vely a first direction 3 and a second
f

directi on 4 dPFPE%PatPiR P ngshappd o ears 2 W% PaPdShars® (P4 Re
ci rcunf erent i glibstrtiamt iférmirk tf rihgel,r arghdated and consolidated such that the

different layers of the band-shaped means 2 forming the ring 1 are intimately

connected. Preferably, the heating and consolidation is done during wrapping as
20 this avoids the need for a separate heating and consolidation.
The ring 1 according to the invention, preferably
resulting from the method described above, comprises at least a first 5 and a
second 5 group of reinforcement fibres impregnated with a high temperature
thermoplastic material. The first 5 and second 5’ group of reinforcement fibres
25  extend substantially continuously in respectively a first direction 3 and a second
direction 4 different from the first direction 3, with respect to the circumferential
direction 10 of the ring 1.
Such a ring 1 can be used in a seal assembly, for
example as a seal or as a backup ring in which case a seal assembly is obtained
30 comprising a ring 1 according to the invention.
The ring 1 obtained using such a method comprises
a tape, more preferably substantially consisting of band-shaped means 2, more
precisely the band-shaped means 2 as explained above, wound around the axial
direction 11 of the ring 1. As explained above the band-shaped means 2 can be



Such a ring 1 can be used in a seal assenbly, for exanple as a seal or as a
backup ring in which case a seal assenbly is obtained 30 conprising a ring
1 according to the invention. The ring 1

obt ai ned ‘Ugl N34eh a method conprises a tape, nore prBEEERHNQ/ 055872
substantially consi sting of band-shaped neans 2, nore precisely the

band- shaped neans 2 as expl ai ned above,y2wund around the axial direction 11
of the ring 1. As expl ai ned above t he band-shaped neans 2 can be 12
helically wound around the axial direction 11 of the ring 1 or can be wound
along circu r i i nal

di rection S”ggﬁc,[%%bvghnéjbrroﬁﬁ& 'th%nax?aq d%g‘oﬁ% df’{‘r% r’Inaqu ‘oF %A‘B? W30 Lisdy

ci rcunf erent nmd:umfelreetlahdmcm 10 08 thel#dgvib \Allth medemglmdlnabdlrecamﬁanftthei ng a
conposite ri ; - band- shaped
means (2) of rBrgr(‘aﬂ£ %@a %g;ﬁ?n% n? '2][])?; w&;}%ra(ﬁlg%gh%o&fc%ﬁeggﬁ%! Q}ééc\?/l\nbrﬁo hi gh
tenperature thernoplastic nmaterial and (b) wapping the band-shaped neans
(2) around a mandrel (9) to formthe ring (1)



in such a way that a first group (5) of the enbedded reinforcenent fibres
extends substantially continuously along a first direction (3) wth respect
to the 10circunferential direction (10) of the ring (1), characterised in

t hat the band-shaped neans (2) is wapped in such a way that a second group
(5") of the enbedded reinforcenent fibreg,extends substantially
continuously along a second direction (4? different fromthe first
direction (3) with respect to the circunferential direction (10) of the
ring (1); further characterized in 15 that the band-shaped neans (2)
conpri ses theCEAIMB (5) and the second group (5') of fibres and in that the
first and second group (5, 5 ) of fibres respectively extend substantially
continuously along a third and fourth di rectlon"éQq the fourth
direction (7) being different froh Aeethod faf raanuiactirile 2 6pmpasitenringeEhect to
the | ongi tudi al rg'ir{ anL sRRs6P) of the band-shaped nmeans (2). 202. A nethod
for manufacturlrﬁg a corrp |te ring (1) according to the first claim

char act er i5seda) praviding bard-phanedsnegsd(2)whneinforgement fibiasd 5ab o irypregpated

circunferentigh, Qh[?ﬂ%ﬂn Era &thé#noh%@tlcr fn3&ribland

3. A nethod for fac uring a cohposite ring (1) according to claim1 ,
char act er i sedb) wrarping thh@abéﬁbamlmedn?f&ﬁ@@ﬂ@ mendreh@) fuoRAmithating (8 £ r st

and second dijpeeh %r‘/véﬁ?‘thaf% fifdt GréfpS@§ of {h\éeérﬁbé&(ealrélﬁ*oréé?néﬁi'%RF&%‘Jxﬁerf?i@d

fourth direction
manuf act uri ngSLdDStaDltt@lb'smoetlmUQNQW( Bjongc corfistn giregtian B with 2regpect to  the

char act erl'Osedcﬁc[]gl[f{}Eﬁtlatl Qﬁeétfoﬁ?(li%) V\Dven?grgycond group (5, 5') respectively

formthe weft an ‘erial. 305. A nethod for
manuf act ur i ngcharasterjsediin ¢hat thegbgnd-shaped magang (ilblsomrapmdlm sucha way that a

(13) “conpr 1 o1 5o pud ) ‘&?Eﬂ%mﬁgﬁﬁé‘? o i e S E“B?@"“‘ﬂ{er
superi nposed emtinkeushy along besspsond dgctioorpr di BW@’E froe tb@é'fﬁid"fgﬁmd3g>ﬂv't i bres
(57). respect to the circumferential direction (10) of the ring (1); further characterized in
15 that the band-shaped means (2) comprises the first (5) and the second group (5')
of fibres and in that the first and second group (5, 5’) of fibres respectively extend
substantially continuously along a third and fourth direction (6, 7), the fourth
direction (7) being different from the third direction (6), with respect to the
longitudinal direction (8) of the band-shaped means (2).
20 2. A method for manufacturing a composite ring (1)
according to the first claim characterised in that the band-shaped means (2) is
wound along the circumferential direction (10) of the ring (1).
3. A method for manufacturing a composite
ring (1) according to claim 1 , characterised in that the band-shaped means are
25  wound such that the first and second direction (3, 4) are respectively parallel to the
third and fourth direction (6, 7).
4. A method for manufacturing a composite ring (1)
according to claim 1, 2 or 3, characterised in that the first and the second group (5,
5’) respectively form the weft and the woven of a woven material.
30 5. A method for manufacturing a composite ring (1)
according to claim 1, 2 or 3, characterised in that the band-shaped means (2)
comprises a first layer (13) comprising the first group of fibres (5) and a second
layer (14) superimposed on the first layer (13) comprising the second group of
fibres (5’).



14 6. A nethod for manufacturing a conposite
ring (1) according to claim5, characterised in that the first layer (13)
is made froma first further band-shaped neans (16) of uniformy orientated
reinforcenent fibres (5) inpregnated with a high tenperature thernoplastic
material and the second layer 5 (14) i1 made by subsequently cutting

pi eces (12) froma second further band-'shaped neans (16) of uniformy
orientated reinforcement fibres (5') inpregnated with a high tenperature
thernoplastic material along the |ongitudinal direction of the second
further band-shaped means (16) &né md}@dénrtmnefap@rlngrpdmmnysmém@u(é)ces (12)

2l 0ng 1 ongt il Al 'S, UaitBlerBlo el o 4 10%) FMbepaRarhapans 10

(15) on the ban aped neans e fibres (5)
of the fi rstfutthertiaed- sbamri Meap@dme@fnmlfpmy cmeetaéﬁd einferceanent &brgs (ke third
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7. A conposi(i4) isimgdg by %@muegtlh@uamglm @25 in ?P@t a(Ss)iondlBJ"m% bandecond
(5') group %fna%,a(i H‘Tegﬁ$ ?{@rgf Jn!ifgrrnﬂ Qméfaeg%h‘f'&céﬂ‘nérﬁ fibrdy gﬂ atddir e

t her nopl asti c erra t endi ng st antia conti nuou I n Tespectively
a first diredgt @hl%&)emncatla'estb@rmlaﬂw awaterih a{mﬂ}J the ﬂqf@ﬂé@it\mﬂ'@ﬁ@m@f first

direction (e stbddy fFRBPGhnd ARG ARERLETE a%{atérzé sty hbfipby R LNe

ring (1), the ring npri sing reirnforcenent fibres
(5, 5) i rrprmx@eat(w al@m lnngrtudmalhdgeptloerfﬁ)aefatharflést wiherbpnesbaredy@eans al , t he

band- Sh%ed TBASSth Fitst RGHHEY pURY 8L AIGH t(% %at%éﬁ&bk%c{f%ﬁéﬂr@f t he
ﬁpt t He band- ﬁ(r?h

ring (1), Isaracterlzed I'n tha meansé1 rises the
first (5) arfdtherdapesbapedgneans ((16) 9re<sxrleniatﬁdeaﬂorwmeutmr¢ ﬁﬁctl yend e and

second gr qu.bﬁ%oﬁg %trﬁ] dghg Ftrle? 88 ﬁ%hé@dymééﬁsegd) §+éb<§teﬂmté@!aﬂow? the _

cont i nuousl ourth direction the four
direction (fpurtediragtidn fHerent fromthe third direction (6), wth respect to

the | ongitudinal direction (8) of At&fr'mf&:ﬂmnﬁa‘i‘ﬁ))e&rﬁﬂ?@n% 4t4dast a flrst (5)

8. A conposite ring (1) accordin 7, Characterised in th
r ei nf or démerandf Abseepnds (5% goun &f swlinfercement Ghieshinpieaale®with @ aw f i br es,

car bon fibrggm, gérramd%érmeblsa.&rmgqeﬁalure%enfafngt " SantEy © cBhirl3gsy. in 30 9. A

ring (1) according t haractérised in that the
hi gh tenper assn@tnvﬂxeuarfﬁgﬂ irsction @ataé\d@rsewﬁ;ﬁiﬁ%@@ (R iferentsrom the first

direction (3), with respect to the circumferential direction (10) of the ring (1), the
ring comprising band-shaped means (2) of reinforcement fibres (5, 5’) impregnated

20  with a high temperature thermoplastic material, the band-shaped means (2) being
wound around the axial direction (11) of the ring (1), characterized in that the
band-shaped means (2) comprises the first (5) and the second group (5’) of fibres
and in that the first and second group (5, 5') of fibres respectively extend
substantially continuously along a third and fourth direction (6, 7), the fourth

25 direction (7) being different from the third direction (6), with respect to the
longitudinal direction (8) of the band-shaped means (2).

8. A composite ring (1) according to claim 7,

characterised in that the reinforcement fibres (5, 5°) are selected from the group of
, glass fibres, carbon fibres, aramide fibres or mixtures of two or more of these.

30 9. A ring (1) according to any one of claims 7 — 8,
characterised in that the high temperature thermoplastic material comprises
PEEK.



10. A ring according to any one of clainms 7 - 9, characterised in that the
ring (1) is made according to the nethod according to any one of clains 1

- 6. 11. Use of a conposite ring (1) in a seal
assenbly, 5 the ring (1) conprising at least a first (5) and a second (5')
group of reinforcement fibres inpregnateg-with a high tenperature

thernopl astic material extendi ng substantTally continuously in respectively
a first direction (3) and a second direction (4) different fromthe first
direction (3), with respect to the circunferential direction (10) of the

][l Bg (1% 1012. Use of claim 11, thah divgeagoording to @R4tonenel elain ércéhent
ibres (5, 5 r I r r

fibres, ar am%a?%c?%rﬁ'géﬁgfrh%ﬁ%h% rﬁlgle(iﬂgtng dv%/o%ggrfd tg tlg?%eLHggea%Eordﬁ@ tQQHy
claim 1l or Idne dflelimeder@.sed in that the high tenperature ther m)pl astl c
material conprises PEEK. 1514. Usg 3505l BEmpSsiRMihg®A§ iPh sggpégggm]ﬂ -13 as
a seal in a seal assenbly. T Use according to
any one of5 clthémvg (1) Gonlrglsmaﬂwtﬂlilﬁti(ﬂ@d a]sgp@ga(ﬁ)ggy@rﬁﬂr?lnforcement

16. Use accor n r h

conpri ses barfg)é% g@aﬁ%tgﬁsﬁeg) ﬂ" rern ragjé%rgtpl?mfo%lérggg r?h@”él extFj,r}(}!i)]rggegnat ed
\t/)vlth a hi gg tsubpbnmllyroantlmmumypm mpeetlwehrtaaﬁﬂshdlrectlwe(%@nd@@&g@djdlr@éﬁg (2)
ei ng woun i ) ein
the band- shap 8H|'?fgretnpﬁ?®)xth@lﬂrsq dfr@&fohqla) (V\?rtl‘ure%ecg@th% @ﬁe)sreérgfgﬂglréé@gﬁ 5 (5')
of fi (tj)res andgowtherleg(‘énd second group (5, 5') of fi bres respectively
exten substantially contl nuo I thir t: ] i on
(6, 7), tzlﬁe fourth direction T)%I Usgd?ﬂ?%gﬂgnmf(régﬁg%gﬁf”g%llﬁdmgf ?g%tl on
(6), with respmmrcememtkfé)re%@l&)J@henwleqtﬁd fromi tba greyp of . olaes Hhreg. saRped

means (2). fibres, aramide fibres or mixtures of two or more of these.
13. Use of claim 11 or 12, characterised in that the

high temperature thermoplastic material comprises PEEK.
15 14. Use according to any one of claims 11 - 13 as a

seal in a seal assembly.
15. Use according to any one of claims 11 —13 as a
backup ring in a seal assembly.
16. Use according to any one of claims 11 — 15,
20  wherein the ring comprises band-shaped means (2) of reinforcement fibres (5, 5’)
impregnated with a high temperature thermoplastic material, the band-shaped
means (2) being wound around the axial direction (11) of the ring (1), and wherein
the band-shaped means (2) comprises the first (5) and the second group (5’) of
fibres and the first and second group (5, 5') of fibres respectively extend
25 substantially continuously along a third and fourth direction (6, 7), the fourth
direction (7) being different from the third direction (6), with respect to the
longitudinal direction (8) of the band-shaped means (2).
17. Seal assembly comprising a ring (1) comprising
at least a first (5) and a second (5’) group of reinforcement fibres impregnated with
30 a high temperature thermoplastic material extending substantially continuously in
respectively a first direction (3) and a second direction (4) different from the first

direction (3), with respect to the circumferential direction (10) of the ring (1).



17. Seal assenbly conprising a ring (1) conprising at least a first (5) and
a second (5') group of reinforcenent fibres inpregnated with 30 a high
tenperature thernoplastic material extending substantially continuously in
respectively a first direction (3) and a second direction (4) different
fromthe first direction (3), with respﬁ)ct to the circunferential direction
(10) of the ring (1). 16 18. The seal assenbly
of claim 17, characterised in that the reinforcenent fibres (5, 5) are
selected fromthe group of, glass fibres, carbon fibres, aram de fibres or
m xtures of two or nore of thesel8. The seal assembly of claim 17, characteriggd iMThe seal
assenbl y of | : el | i i &h ture
hor mop! ast i Ao ap Fitberkshy MBEINTE e S8Raldd hiiRnd Bfou &g EREIG, 1 T,
seal assenblaarkdn fibngs, @ramidé fiblegionmixtares of Bvo eiaereiafithese. ri ng conpri ses
band- shaped neans (2) of reinfor fLhr 5 X | egrated i th a

hi gh tenperature thernopl astic n@?gﬁﬁgl ,SEfplh:a%lgéﬁgvsr%pg%OQZanﬁs 1?2) bei ng
wound ar dunccharasterised| indthaé dhé ofriglt 1tenpefaturaethermepléstic, matrtiahtromsiriges he
band- shaped s (2) conprises the first (5) and the second group (5") of
fibres and the first and second group (5, 5') of fibres respectively extend
substantial ly continuously al ong0aThaised assemblyafany ghe etclens (6 12), t he

L SR el SO e sy At sk o1 ()

impregnated with a high temperature thermoplastic material, the band-shaped

10  means (2) being wound around the axial direction (11) of the ring (1), and wherein
the band-shaped means (2) comprises the first (5) and the second group (5’) of
fibores and the first and second group (5, 5’) of fibres respectively extend
substantially continuously along a third and fourth direction (6, 7), the fourth
direction (7) being different from the third direction (6), with respect to the

15 longitudinal direction (8) of the band-shaped means (2).



