1 Method for manufacturing a conposite ring, conposite ring, use of the
ring in a seal assenbly and seal assenbly

The presewd 220nysmi2son rel ates to a nethod for manuf act uPCHEP201008§3051 t €
ring according to the preanble of the first claim The present invention
also relates to a conposite ring, use of ,the ring in a seal assenbly and a
seal assenbly. 5Such a nethod for nanufa%turing 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 reinforcement fibres extend al ong the circunference
of the ring iMethgd fof hanlifactatinga odi etriiy, @ hfposite trivgy, U5E 9f el ting espect
to the circunterenti al dlrectlon of t e ring. The t.oe thereto has a
constant width and i s wound2&35¢ blya : pat each | ayer covers
underlying |ayers. 15Wth high tenperature thernnplastlc materials, in the

context of the current applicatiqRe bsesgman,ﬁvetnh@{ n@mt@ssttbcarrﬁ{emddalf& wth a
nmelting tenperature of above 150C or even hi es_of such_high

t enper at ure tHRESVASHIAGE EOTRRRSHR] IO cEPEiING 0 tg?a@ﬁ%"éb'@ﬂ@@l’@e fyst gaim-desi mi de,
etc. Such hi ghedeRiMEAlidH %Isbhn%'id’i@@t@%t t6mPBiRY Hidd, Susty 8f AL kAWM, ts@albe nore
resistant to hlgh tenperature, high pressure, chem cal degradation, i.e.

are more che@seably andaseakarse@PVar e nore resistant agai nst degradation,

etc. Therefore, high tenperature g bgammR&ehadidr tndmtRidrRdbs &nfbRité ARg lsed in
applications which have high demands in relation to tenperature, pressure,

cheni cal abr &8P, kpawn toBigonessen skiled inithe grofkPPE S¥Ch MRtACA S fape @xanpl e

strength in QaohShrdOBxtBAdIRY b@ngtlé?néfltlﬂélnél’(!j@éctlgh bE@ld ReUndtiRPrédndtbyg of
rings made according to the nmeth he state of the art descri bed above

hr e sti T i bR ESEISoonbRUCUSHHRRPELHPH S FFRGTe! Unti 3 composie fing 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 provide conposite rings which are nore resistant to for
exanpl e highetiempesat ure, high pressure, chem cal degradetriEProro@sss72 and in
conbi nation offer inproved strength, for exanple, but not limted to, along
a direction parallel to the axial 5direcé|on of the ring.

It is known to the person skilled in the“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 reinforcenent fibres which extend
in directions different from cirdusfteerwsfarezn dbjeetcefi tba apfrenhmventiag. toA

typi cal 103”%@@&%3&%@% RSO RAich GFe ABRIRG I l%@@é&h{gﬂ%kéraﬁfé et

filament wn
describes a ﬂmhhotesswme rehkinivg! alegradaiiel.i efal aod]ieceontyinaten oﬁeram@vm ndi ng

around a ma”@fr@% th, TR be!wﬁl%"bﬁj%om }OF 16 OLiBh Qs EhPé’dnBrchFatr 6P td %Sﬂglat ed

wth a therm)set I'ng res ore t ey are Wo aroun e nmandr el
resin neells degfonaitedindl5Al t hough fil ament wi ndl ng is a suitable net hod

for producing cylindrical objectg, g Hﬁ&u@%orﬁegﬁemﬁﬁémmb&%HEmE &hqqéqg IS

not suitable for use with high tenperature t her no C materia
reason is tharopen@sraygh asthestmaiginefreonpeside angs Igrﬁlrrecmﬁtnagalllehhoqm axiplscosi ty

when compar odbAIHNGHIEECiADSEHRRE LI fded 891 5yiahh! Spidioddishrel S

figure 1 where the Viscosi tica axi s
exanpl e t her e¥ighddn lirgetons| ditirentatred crsuaferenial idsectioh efethpaingt Artsfpl(caln C on

the horizgnt %ln? Se@Hndhn r@_&ﬁéc?fo}?h%yfé'gﬁﬁlﬂﬁ Pbﬁ? nﬁ%?s' Wétﬁ‘llm%ndm% t he

i mpregnation o e rel nforcenment res rovi ngs
hi gh tenperature thernopl astic mALSHBPET64 cﬁorp\emm@l@ @escribes fiethork fefesi r ed

characteri st 'n?a%r] T'%%ﬁm&?ﬁ?&a‘?”&bi{ct?éfl@\%‘l'fb(ar’né"ﬂ&r%ﬂ{aﬁtg' Qeuhg! é‘frﬂé gen]t fibres

with a 25thernopltastic material for exanple illfustrated $80 523.
Therefore, t rﬂ@mﬁ@ttsqwthﬁri@r\mwoftr@vmg% e inyagrHed wil a|tlrr|erm®éefang resm befaiei ng

conposite rijas @%9&\%?@%% Fn%n@r%?flﬂmg?%éﬁr?ﬁ@&ﬁé tb% fdupges having

relnforcenent ribres exten ) erent diTections with respect
to the cilbcunferential directionAlhotdiefilamegt ainglingnisch saliteble rpetbgthdered wit h

hi gh 30t e”perp%olﬂlrcfﬁgtct)}ﬁ’r{dnagll &ﬁédt& sUTBH 88 iriﬁgl;s, wet filament winding is not suitable for

use with high temperature thermoplastic materials. The reason is that
thermoplastic polymers have a significantly larger viscosity when compared to
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.



The inventor has now surprisingly found that the object of the current
invention is achieved with a nethod for nmanufacturing a conposite ring
showi ng twe 2beeimzsal features of the characterising porcrmp2ed/osise2 first
claim 3 Thereto, in the method according to
the present invention the band-shaped ﬁns is wapped in such a way that a
second group of the enbedded reinforcenent fibres extends substantially
continuously along a second direction different fromthe first direction
with respect to the circunferential 5direction of the ring.

By wrappi ng the band-shaped nean§hgﬁﬁbrmsﬂngnﬁﬁ@X#@Cﬁﬂdngdneﬂw pidseels
pregnat od iehidh edfanQHBBER RS I\GIERBY 3PLih SRLETA L LdtohBGrspy T ect
way, two groups o bres 1 n he fibres respect extend al ong

di fferent di oédte embedded r@mf@b@raemte‘d)resrnée@d&asstebstarﬂielImrnlodowlly alang 2o

provi de 10 c éﬁﬂ@

hi gh- tenperag%(gﬁf (Lreec 6m§@g?§mg8mgﬁgﬂ1ggaafec{yegrahgtg'%pgtﬁptoéﬁ(é: o t‘%tl?lhe use
of high ténp@lrra@tmne)fmeemrrmpl astic naterl al and in conbination offer

i nproved strength due to the pre i
i npregnated with the high tenpera ure @h% rEEQ% Bﬁgﬁgﬁ%aphBﬁﬁﬁ%ﬂm

context of t heintomemeant filreplimergonaad W@mlgfampesﬂawéhem@tlcmeﬁ@@hm for
exanpl e ropey, %g&%ct% Swo &Bﬁgs%frf%lr&dmfv{/m&?ﬁe bk rlaﬁ é‘({t)lgel exjend along
S ans is

In preferred e current I nvention, ape
wound al ong tdﬁ@rmtrdjwl@nsen@ﬁ e dbteisedi Ghereforenther m&@hodzallom to pravivsd

al | ovs g casyHb8al halh Bhich B, hidie Lodtth SROBR R OUMT AT Gipexamp e

using a band s rises the second group of
fibres and |nr€wsw@h @heemltalr §egraﬂ@tloyecemd dgﬁotip tog ¢Sebr0éshlgbs§§6meraiéﬁ63/

ext end SUbSt%Hrhm%EI'a&icCﬂ-gbﬁ%r@é’%%' iy @6&?6&9 for Eﬁérd nﬁﬂgvéoogfrénbtﬁ'du%cfo' fe the

fourth directi el ng rent fromt Ird rection,” wth respect to
t he | ongi t udipreseno® czﬂiﬂﬂ@cmeiirdwcameﬂhébr@anmmgmé@ métanthe highsteotpesatiist hod i t
has been fo“%ﬂah@?hs@?ﬁaeﬁéﬁt and second direction can be easily created
as, for exanple er preferred enbodi nents according to the current
i nventi ohd where the band- shapedlrﬁrﬁmgoré@é afudlos gursent e ppheation hwith jbesd- and

second di recgh%led%%aﬁ&%pr%géﬁt ¥x%é‘|ﬁ pebéaﬂdtﬂ% e |hlJrrg\ irfoe AL tibin,

direction and in other wor e ban s 1s 307 wound around t he
mandrel sucheihat a |ayer of the band-shaped nmeans forming the ring covers

underlying |ayers. 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 natwoi2aly/B3es2es part of the band-shaped neans, thepéTmrbirofosss7exanpl e
forms the first group and the woven for exanple fornms the second group of
fibres. In other preferred enbodi nents of the current invention, the
band- shaped neans conprises a first |ayef 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 wwefi foespaaple prnketheifirstuamodp eansie thef woken forngrammde dersid {he
obt ai ned whi Ig f i oft P I
di fferent d|r8 @?% ghﬂ%f% &% Etgwéﬁg&ﬁ%Fthata@ﬁkbh tﬂaknﬁdhﬁggﬁgeﬁaving
the two | ayeithe bany- ﬁ@pedsmemswmpae@ﬁ)a ﬁISh@YBbCQm@ftﬂlrfg fbedleamm ofNibresover ,
the fibres of e fibres
gnH% sddoh lia (}%F gﬁ;ﬁ’e Pr?p}éo%eé‘ QHé‘tlesY‘?ar}/%ertWr%ﬁ th eoEﬂ%

of the second group sin o not er as
they are posiof filoieedUsing ¢ueli barhshapgdensanshidiierans direetions avitpl respand o tf@nt when

large for ces Q}mfgﬂantcg fdlh];?f ﬁﬁgﬁ%eféagﬂf%btamed whhe (%fferin ﬁpecmc strenﬁg In

preferred enbodi ment S of rrent 1nvention t Irs ayer 1s de from
a first furt ipegpebtiasdiosthepend imeditlerent dinectiansniltyhass been donrst thet tfpfr @faedabl y

substanti al | y,canf Hé%ﬂ%%a@uﬂg ﬁBrtﬁo%féaErc%W o1 %E}él&'n’% 8Usbcofdild tP bEER!

fibres |npregnated Wt ture thernoplastic materia and t he
second | ayer demanﬁ@lé\ﬂ@yomﬂbtﬁedlbmquhezmstgrngp bae&:egelam\@rﬁ@alb@‘@@h@h ther t her

band- shapgad Egﬁe'ésof%e gL er a@r’oﬁp Urdghalidhs §8 %ffn?é?lv&fné u}aﬁite%eh | Mdras

conti nuous a nor e conti nuous, reilnrtor cenent res | npr egnat ed
with 20 a hi @Bﬁyt@rﬁgms&pu%lrt wﬁer@oblaasrtslwhlﬁlmseior@karaplenglppﬁ@wtlmu latgdi nal

direction Off&@ﬁ;&ﬁ%ﬂngﬁmﬁkﬂ?ﬁmﬁénd shaped nmeans. Wien cutting pieces from
the second further band-shaped the cutting direction between the pieces

fromthe second further band shapedrefesed enpodingnis ®f dhe estreohinyeotosi ng t he
| ongi tudi nal i ﬂF‘s‘itl:age?} Rf m%:'&@ ﬁ&ﬁoé‘chrgtufutrtlﬂ&r RRELnShAP fka gg%suﬁﬂ)qur he

exanpl e i s substan per pendi cul ar, or even perpendi cul ar
| ongi t udilhal odentetedi @ref@‘rabb/h%u@taﬂ@ﬁldy pontiniews @aﬁdﬂ@ﬁa@r@fﬁrahi)amntlﬁmes pi eces

b
are su Seque?% h%r&%&?%ﬂ@syg@%’éle’mﬁﬁ?g rﬁ{; 'Ebgnéé? E\‘l‘rrrﬂ lafllc’ GGk

. gln
the first fu band- sha ans on the |rst -shaped neans
such that theandithesscofd tlaV@r fi$ madef Dy tsHesedygnid §h@p@d>l€?@arfsofar% se¢dngnt at ed

al ong the thigrghdi pagL ér&%&%é@@ (%f' Qﬁl?cﬁwgf fc;rigﬁta%%dls&‘é%’?&bl%ué%g%ﬁtlally

band- shaped neans are orientate ourt rectio a “met hod
al l ows for aoetipuspednions pferably cnawwgharp@tprmmi flamw@pmnatekidm t hat

the band éhaaem té’rﬁﬁ %r gﬁﬁﬁape ?éri%%%n@ tH&' h&%re@ﬁ&%ﬁﬁ%peo'

nmeans as the f| ban neans used to provide
t he second f @p@cpmjrfuttagebandsshaped means. When cutting pleces from the segonsk feftber ed

enbodi ment, RORE sh%)&%jr fve bﬁtwﬁfﬁﬁé&féh%et\ﬁ & pleﬁ% froh® tr?edE’ﬁ%nB“qut & of the

first or the secon ayer a nore pre erred th|r | ayer
i s added on tbepd@hanqvemgm‘&)ﬁdawrew@rdlraﬁ@nadpmthetI@ngltNémgb@Imom aythe such

that the secqpghd@YRfthbS BANAMAIE] helneethd Nforf idxSpfdist N&ubstantially
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.



5 third layer. In such a configuration it is preferred that the orientation
of the reinforcenent fibres of the first and the third |ayer is

subst ant iwmbl2g1v3es2sane, preferably the same, but differ eoct/HPraniosise2 second
layer. It is further preferred that the fibres of the thirst and the third
| ayer are substantially oriented along |ongitudinal direction of the first
and the second |layer and the reinforcenent fibres 10 of the second | ayer
are oriented along a direction which is substantially perpendicular to the
| ongi tudi nal direction of the second | ayer.

The invention also relates to a i agrefemgd embadment, Ilcie faygrs, in gartieiher a

second a7 oup oyt Byaf ¥ SRR, (050030 RGP ARALEHNI R 301 Bbrd BARSHAL U @

t her m)pl astic tanti conti'nuous |
respect i vel y embodingnt ¢hertbicd iwar lamddad se tamef thle segonid dayedihd edjepentfte the t he

first directi gﬁbnd"‘f‘a\%& Juch R&t c}hé Qeldi Jﬁ%ér%%ﬁ{]v%ﬁéoahet@béﬁ?ﬁé t 9 Hée ;' ng.

Preferably su I's made accor g to accor ing to
present i hveithiidofayer. |n such a configuration it is preferredTitfeati the eprientatioal (sfotheel ates

to the use Ofe.hﬂagcf cidhe f@%obﬂ&r%gfi{??gﬁﬁethbnt‘ﬁg&tIafé} sNsubsBRBhARREIRhY Since

such assenblies ten require ¢ deman h respect to strength in
di fferent di pedferablyghesampebutidiftprenidromothersesondigyeralt I@ﬁmﬁber prietesregfthathe

ring, etc. My£ fRRRCHF! tﬁ@ltmfst LAe tHéeth% L& G SuBStaftial§Abridted dRHYKUP

ring in the seal assenb I's desi The
i nvention al Mgrtéfﬂlaa@bre@@raofstb@ﬂrsa@e@tﬁﬂ secondnpyes amdthe reinfrycesediigrasg t o

the Invensi OBy fHcbedihal RhePXAIPbReARETbhE I | ieldh Hhich S€4utfarfalRackup

ri ng. . sent I nvention IS
il lustrated ipﬁrptenélcal@btﬁxibamr@dudmaj@nr@stmrtd thkeseoongiayen of the figures.

Figure 1 shows a diagran1shom@ngggggpygﬁ%Hqg%ﬁngmgq shogg&%ﬁhglgr&p t he

viscosity of sone thernoplastic gure vi ew of
an enbodi nenteast atfiiet anst & secendcaedp 9f rainfordemenh enes impregnated with a high

Figure 3a Sh?&?ﬁ?éaﬁﬁeemf'mS AR \haWidf o teqﬁﬁwg' lsu9§taﬁ%ll§”@8ﬂ|n%ﬁ@l of, the

ring according pr esent Invention wt en awa
15  respectively a first direction and a second direction dn‘ferent from the first dlrectlon

with respect 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.



Figure 3b shows a schematic top view of a detail of a different enbodi nent
of the ring according to the present invention with a part broken away.

Fi gure 3cwehowmsisasaschematic top view of a detail of a 5pdirfidpesiensssr2

enbodi ment of the ring according to the present invention with a part

br oken 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 mrent of the 10 nmethod for manufacturing a
conposite ring 1 according to the invention and nore in particular shows a
side view of the nethod. The net Irigire dphowes sehrmaticdpp viewmf evdethiigg aa

band- shaped i fQr (S o T 5 r ; ATy hi gh
tenperature t rnogﬁngi%d rﬁ%r?eér}ltggmpna%b%ﬁgﬁhﬁgprse%g@ .ﬁg&ﬁ%gﬂ@m %}S@d means
2 is w apped bsokeormvay. mandrel 9 to form aring 1. The w apping of the band-

15 shaped neans 2 around the rral'thgr 3885&8'3&(5 énl;@[fctgéwle%?ta fddii it or oup

5 and a second group 5' of fibres “ext I ng substanti continuously wt
respect to t léfecent cumiasimeenti efl theliringcadcordiniatathet lbr@semtngvelntlpeswétamzeu y in a
first directigpfeR A ? a second direction 4 different fromthe first
direction 3 are Created. The nunber of | ayers of the band-shaped neans 2 20
applied on top of each other ar e Figsséshewsh sids tiew oba dand-shepedeveansd

t hi ckness of tvhﬁ] éP%\@oﬁhe%ﬁP@@ﬁé 94 S@(&ﬁgl\,\%%on the future application of

the ring 1. plca single ayer or exanpl e has a thickness of
bet ween 0. 1nm and 0. 5nmm and a nuifigiire 8fshpwy en overvieor! agxeamsidengrdtoten 10-

1000, m)gG prn?é‘tﬁ&f%k }‘na%gfacgpﬁg a®dm | chPél:J }'iﬁg1%05r991 ab e mlef Ld?ﬁeirrd AGrENe

mandr el shown 1 n ure Cross-secti on,
therefore al yoparawlargsfwm 3 @Idea/rew phtée reetbed - Iheomeiond C?FmDQSE?Ssthﬁ(ﬁim/@fr not

eritical for Wlﬁ‘déuiad‘é(%% %Ha;?é&drgw% 5 BARGiGbehBR k&5 15 § @ﬁatgc?mﬁ ned by

t he person skl 'n t ar epending on the future app at1on o t he
ring 1. 30In hfghgamée@turhéhelmnalaslhap@daln’éamblIviling stﬂwtbaf@ancﬂ-sbaﬁeéi medrns of

band- shaped Be@dNgra p nar}? nH {o%gmlepﬂg t1uq"h@a\bra ih C&f'tﬁé‘b f the
Ry phER,

band- shaped nmeans This 1s owever tical for the
i nvent i onSanghapars mamls gt@a@é‘d thémdml&alﬁ sack thatt gt |@§hﬁrﬁﬂr% gb@upp@llahé@ froma

pile of stacked,hesdus2aBehriBakEnding ORGYRally C8hfHiosl) Hith BEpradihaped 7

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



means 2 is less prone to formation of, for exanple, knots in the

band- shaped neans 2 or other obstacles for allowi ng an easy transfer of the
band- shapeo 20ma38522 to the nmandrel 9. The rei nf or cenent pCirlpre® 0655852

i npregnated with the 5 high tenperature thernoplast nmaterial preferably are
selected fromthe group of for exanple tal fibres, glass fibres, basalt
fibres, carbon fibres, wool, cotton, flak, polyester, polypropylene,

pol yet hyl ene, pol yam de, aram de, pol ybenzobi sxazol (PBO), etc. or mxtures
of two or nore of these. More preferably, the fibres 5, 5 are selected
fromthe gr omtea@s 23i8a§§smrmee§> fdyeation of.ifor example, Knefaiiddhe bppeéshaped
b €0, o THEnQra Pl odsERE. (bR PLCERLAB YranllP oF M Bandsniboc’ @
carbon fibres as car Pres of oved pfoperti es respect to
for exanpl e @Mﬁ@ﬁ@ﬂhimﬂmen@@l%forcenent fibres 5, 5 preferably are grouped
in several separate |ongitudinal i S I

conti nuously. The high tenperat urT:Qgt h@?ﬁ%&ﬁ%@?%&gn%t%?l grébi]g?eldr\gl hthgbI y
conpri ses> polhm teaerativer thetntop|ast snederia) H‘@fﬁ@@lyPEEIGeleﬁéedDEEK th@SJ@Lrppofoved
mechani cal apgt SHAEMIC Mot A RREL (&S nHHON4RH BIGNEHIBN RS, RIGR] il ot her
hi gh tenperature thermopl asti ¢ "materi al's can be used such as for exanple
pol yi mi de. Tilex.banpolg¢sigred mokinorylepeef epallyetylyiegea n polgarhigem 2@ramhide,

pre-| npregnatp%?/b %Ls'xgédolo{] preﬁ@rﬁg ?éfé %‘f W g’P rﬁS‘ret BP th&en Pbement

fibres 5, 5 the neans ave al rea een I npregnated with
a hi gh t enpemsfenablyt herfiprgs %\:& i‘a@ seicted faom shecprode OPEE% fibres, basalt fibres,

fhe Dandy5 1aReMnTE 302y SAMBId:A R Bbe WEASY 0 WMBUARIBE AL gheEBRRL

fibres 5 are exanpl e grouped in a
ext endi ng sulese aﬁrthoalflbye&: aﬁwam@odﬁimﬁ aﬁ@n@momaﬁt ramperém yvﬂat rers@qétto dore

extendi ng di rEQrInB %eﬁﬁt; sz@Fg?ﬁfSrcegweﬁl ﬂ%§5d rpﬁ&ﬁe y A dje& Bﬂ(]ieﬁlhn §83ral

wr appi ng of t nmeans 'S speC| ical such as to form
the first andesaeatenangiudingl wvingeexteodiog subatarstialy egntuodsly.in the ring 1, as

will be explained |later. The bangp qmgg qgﬁgaaﬁjanﬁ@r@ﬁﬁgggprgggnahe

first 5 and the second group 5' I bres I'rst and second
group 5, 18" oreferablyesompsisge doivedlejeréerieaie. rt@ugum@raﬁm%ﬁli@ asoREFRUtAss| vy

a1 ong & i SnfiRted MUEh gl FRId8RNEY plonchisSHENoRRPIARh 1S prbfehoUI L

direction 7 is erent fromt rectio ct to the

| ongi t udi nal ottier éighi lgmpgrastiretthermspiastic maierlneambe zsedasmfea%xmqexm@lefu rst
and the SeCO:}BGIyQﬁlE? yp of fibres 5 5 are respectively grouped together in 8
respective groups of rovings, the respective group of rovings extending
respectively along the third 6 ofhet@nfiehepéd medns 8arrelerablypisdn dnafdrip, the

Subst ant 41 3 GonEy MESRy Oa Gen e e 86 el i WIETLE g oement
respecti vel yflbfﬁSeS rfiehdéhre band- gnaned\mﬁ@mﬂ thpee 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 5 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



5 thickness of the rovings, etc. can be determ ned by the person skilled
in the art depending on the specific application of the band-shaped neans 2
and t he rwo@oil/134525 The third aod/Breaniobssd: recti on
6, 7 can be perpendicular to each other, but can al so extend under any

ot her angl e deened appropriate by the peéson skilled in the art depending
on the future application of 10the ring A
first enbodi nrent of such a band-shaped neans 2 is for exanple shown in
figure 3a which shows a schematic top view of a detail of an enbodi nent of
the ring 1 wredpegtiysararokpsokdnreungs, aihd, reﬂmeeti\@r erowe| of, reviges extendingi | ed

view of a pi ?&%ﬁgﬁvzeq}hﬁlovﬁ% ﬁh‘ape?gr FF%% re%ﬁ%rﬁ]ﬁjefetrMy Sthé'go\;mqsl Ot he 15

band- shaped ne f1rst an the se rou m t he
weft and t he theofirehd afd thevaegend dregreun d]flbrem@(tm/wbsmt@m @htlmwsw@dmg

| mpregnated wid fiihea i g2 fBL‘?r‘ﬁ?‘?roi%Hﬁcﬁ] Fegﬁéd?n@&g?‘?ﬁe Hiﬁ’r%ﬁér‘ﬁ XfHép' e in

the formof a prepreg nate secon odi ment o haped
nmeans 2 20 i $hicknesexaihs ovisigeweici parf bgeterdinedhiychestrssen akllé&dhlerthmact t op

view of a detdgp (19@9 &Pw%\%b%&’ih ?ﬁllc?fncﬁ{ &ané | b&?ﬂ élhégew?m% E"H e%]ndk}[;glﬁﬁgﬁway

and, nore pre View o Iece o shaped
means 2 as part of the ring 1. ATdet dhird ofnch foude direstionf & hé Is@nd-bshaped

means 2 accorﬁgg%ﬂd%ﬁlahm éacfHTﬁﬂqull Bltadl ﬁlsﬁzﬁmd' thdk \’%E\y %th%’r ah Iet(ib%rr} d

band- shaped band- shaped neans es a

| ayer 13, com@ppioplialg tytbe foierson siledin e darf Berandiig qntﬂleafutyee:@mwamw 14
super i npgged yan r;d:qa first layer 13 conprising the second group of fibres
5'. As the rei mJ cenment fibres 5 of the first group are not visible since
they are covered by the second | &/fst ambodimept efrssich pdbangtshaped meadst ed

lines. The fid g} ek%ﬁﬁfe showh ?no %%‘é%lé’h % i E@r@gﬁartlc t 'i/leg){/ooffa%étgﬁgéf

band- shaped neans uni orient rern nt fibres

i mpr egnat ed whtembedhmeyh of thegingal Withea PhE brakeh ey @ndamers RiEcisly.chewaldl y, as
shown in fig Lo I.r [ r are
gr ouped togepﬁgﬁeggm%n? pghggﬁg%”%éggﬁgﬂgjg%?gﬁgq%§§£§QQHgf®bgrg?é%ébly
made by 3$dbs®goeshagedcmeanng shpwaeibe figstfandrihe seeandrafofinipt heformathe vetitaped

Teans 16 of RHE Wlio oPLl VA AidliS] ThANGRARHhalhd1ER feon! MRFGARRCT W LD

a high tenperature thernoplastic nmateria the longit ection
of the secondithuthenkigh demperghuipdbermeonlest Tateriad odjexeentd. yn digpdeimebsi ng t he
pi eces 12 al ?E%r%?)%itér%gl nal direction 8 of the first further band-shaped
means 15 on rst further band- 5 shaped neans 15 such that the fibres
5 of the first further band-shapédseneansembddiment of thenkandeshagbdmeanhd third

di rectiop,6 mrh%&b%s n%fiﬁjret?:BQNfﬁ@rPQrﬂg'vsf%‘F&ﬂ%%atllaqu%w%ddé@ﬁw 16

are orlentated along the fourth directio the first further
band- shaped @ﬁmoadﬁn%m@f thﬁeﬂngécwlﬁuapaﬁtbrﬁdﬂﬁn@mda@ﬁarpe@ precisgly.lsbowarl be

different bapdi38anRM SFEANSAGThS Blnd-QadtlARBIe £ARAL SEnd rflh fif Rt

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



10 polyner material, reinforcenent fibres, etc. the first 15 and the second
16 further band-shaped neans can al so be nade of a single tape, for exanple
t he firstwbuntimsaszband- shaped neans 15. PCT/EP2010/0558A0
exanpl e of a piece 12 cut fromthe second band-shaped neans 16 and
superinposed on the first further band-s@aped means 15 is 15 for exanple
indicated in figure 3b. Al though the pieCes 12 may be superinposed on the
first further band-shaped neans 15 such that they extend, i.e. the

| ongi tudi nal direction of the second band-shaped neans 16 extends, along a
direction sul@ﬁ@@tﬁteidalFBW%@&f’@@rﬁdifibtﬂSaﬁ’tbnmfﬁenatéﬁgwthdian&igfdi feewmeragnreof t he
first further i ol ot
critical for t?%@gpﬁsﬁﬁ?geﬁggge %ﬁlﬁﬁ& ‘{?’E@ﬂ %érﬁtoh o e}% ﬂtﬂm r?égﬂs 15
can al so ext shapashaeansiy aod ladiacamyl sipgemensing e mecw&rploegdfvn@themal

appl i cation iq ﬂe%}'mac@ oﬁ‘l?r?e dtlsrf'%rilheWtJahd l%ﬁab?oemela'@ 15NGh BR&SErst r’W@P %Qn?}he

pi eces 12 extend al ong irection substan y perpendlcu ar to
| ongi t udi hal sharr@cmeemrs bﬁ stidhethef the fibfasrd dfcthe Hesh dirthlenpant-shaned Me&anst e pi ece

12 can have %Pé’orr?r{t ”{F rﬁ {h%”tﬁirr‘i’%r‘re&btn @Vaﬁfﬁh@@b%sté‘%f tr‘?eg ngnﬂffuhﬂ pi ece

12 along 25 Iongrtu rection of the second furth shaped neans
16 is subst abanéshgpachmesraTit ate ofientatedatongfthe feurth disactipnirt Ahoughntheshaped
nmeans 15 suc [

super i mposi nd" fa ek KenliSp SERRaf 15 IR0 SoBbAE RREFBER SR IhRER DY
furt her band-1Sivapdg difierast temdishapedateans aad kyn nexamnle compige wi djftfefent

di recti ongof ong a
dlfferent dlPg@ﬁpgﬁﬂﬂeﬁQQEEﬁxgﬁﬂ%?fﬁﬁngﬁgéggﬂ% ?%BB§QQ§ %%Fgﬁﬁf@ﬁﬁﬁhar

di recti on of behésberashoenos mheralmha remeﬂ ansiagle taee. afnd eparepl@rfablfystal o)
the cutting ) pi eces 12 are cut fromthe second further
band- shaped ﬂggkgb?%?g erd%?%mgre adapt ed such that they can superinpose
the first furt her band shaped mednsexampiriefie pieeg 12 heyfrqmltmq/sesmérbaﬂtﬂre 10

first further t i ver the
edges of the |rst urtﬁ%ﬁ%&ﬂ%nhﬁ)o%oﬁgg@&f@%&% S%‘hé/d Il?é%r es 5" of
t he first5fuiferrexampinindichtgdda figeiendp. Yéthaugh tmwle@eor?dmambpr’ﬁelpewah@s@haped
means 16 extendgsu I u t g rection
of the {11 ot OholEy §St A b0 Rkahy 15 200 R HRTRLA "y e
direction al dmgitwlin@hdiragdopiatdbe mowtb@ndrswam meapectt extendi dlorgiat udi nal
direction of N t he
angl e al ong y r?@l%)frrt%ugétal ecg 12 a?:g@:t}? rrlrglﬁﬁrenaggiié(?g ﬁfoﬁﬁeﬁﬁggﬁﬁggﬁg_ shaped
means 16 and baprbﬁbmeiddnemﬁ supsrshepodi iﬁgurteh’é) giietsewt totieah farfilee fivestionf ur t her
band- shapgd r of
el nf or cagent P 3t WHRE R BARCRCH ghe P50t diko End dndoiiindl AR,
future appli dgpérshng forwhbmnlet drethe erny)hqatwmlm whéchutbeding 1 will be used. In the
Th -

e wrappi ng -9fs fNehi g@ﬁ%_@{%@g% é%ﬁﬁ’r‘ﬂisaléngta dlré’({tl s06sthh A n¥é eﬁfﬂ@ @Ply is

done by winding the - Sh: means ong t e circu nt|a direction
10 of the ri ithe ngituslingd dtrhethmmfdheeFlrsgfurrheeben@rbmpedtmeam$15|tbh@ietcad1r2nal

direction 8 @f, b Qﬁﬁ&rrﬁ%%‘m?ﬁ%&ﬁ Hit ?wférﬁgly%ér#y ge 6f5th %E& %Qtall

parallel, nost prefera ar al e cl entia |rect|o 0 of
the ri ng2i |ang§udjhaladlr@etw ofttbe wpeind fulfthqrh@naéhapedwmseds ﬂr@@n@lbgtantla"y

substant i al | yuPlAb St e Wil & B FiuARI U habbAeknTersUiROyal fig axi al

direction 11 of the ring wever is a ossible th
| ongi t udi nal thi¢kness rocBrtheB b@ndﬁh@qﬂama@hap@aalﬁe@m supg0mpgsing dee weertidng i s

per  odi cal |y e RRGSH WAdsa RERRCA) SPicblVh o 6T Uibhahad FELAOTS A0

during w ndi ng suc nmeans elic y wound around
the mandrel gubsjamt@llmcph%tamti glgnd widkh tdgrpctianeql the bandishgrad megns & Mghenr om

helicall SR Rl pigcdde Qﬁ?tgﬂ'd SRAREAITERRB dife bR URE 1drdth FRRELRIced 12%1dRY
exanpl e shown 1n ? gure
the Iongltudlnal 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\When wr appi ng t he band-shaped neans 2 such that the | ongitudi nal
direction 8 of the band-shaped neans 2 during winding is substantially
paral | el ,wonsty/paseberably parallel, to the circunferent ipall/mPeeosison 10 of
the ring 1, the first 5 and the second group 5 of reinforcenent fibres are
conprised in the band-shaped neans 2 as gpscribed above and the first and
the 30 second direction 3, 4 are respeé ively 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
helical ly wi ficit igthenbastsitbrsHameansrieaans d@ raot subslantizdy exadd everdhe adgdseast
two groups of:pel C Ug:l ale’ as for
fh% f[?gt%rgm d- s‘ngﬁ&gm@anéﬁ 8(51ﬁen Ft]r%aﬁ ?? 51 Jf (ﬁ"ﬂg@%ﬂ@er

exanple 11 i I ustrate ure sl nce

band- shaped peatrshapesr mgacs t1ﬁeﬁn¢ahhar9@|cond Iﬂgthnr rban@hgh@nedemeamwfexﬁer@l
band- shaped T r le to
use a band- Sgﬁé&%nt?allgzzgﬂg{do I\&I/\h%#yth% H@ﬁﬂmall dréc Og c?etlha?] I(r)ért?gbrrge)r?]dts{ I bres
5 5 exténd satmﬂg%ﬁwhea t@DﬁgBE Qb\an@lomtbﬁ dmcmprﬁaioegpﬂwch tthe pleges 12

| ongi t udi nal egf bﬁ%lth s&cpfot n@condégﬁB&%an?%ﬂfﬂrétﬁ gé(ﬁ]n‘%abé g, 1

conprising th I'rst and t group o reln or cenent fibres.
However, it ifer %aml@bssﬂhbn@ng dthaigegla denedwbishpeel piasan sl 22arg| qug digyn the

conprising t Ad" t u Pl i

Fospecti vl y Srid Hr A AP o018, Bhd apbloBhERNC Sl RERGTNe

above, for ewiaepsd2wo toe érat@lrtaaﬂbaridos‘mlpegmps16fth§@eﬁ®rb*@secé&m évfitheg al ong
ddi t | ' h

an addi tijgnalg egér{oe&’gh&%f deT%&eﬁ%ﬂhﬂ&%ESGEaPBe%l%ﬁﬁeH‘ e dx¥ole Se;Fp]e%fdﬁg”“ hg 1

skilled in the art”depending on t ure a Ircations in
wi |l be appl icadhe future appllcation in which the ring 1 will beA{ssér the ring 1 has been

created by w apping the band- shagﬁg\Mggaﬁ?%fg%ggggbgﬁgFgﬁﬁg%%hz%)ﬂﬁmdurlng

wr appi ng of the band- 15 shaped neans is used f
t he band- sha;ﬁ@jrlméngrezerablhesmoepr@ngmrm thel bayfd-shrepedaneRnshapdehanthens 2,

the band- Shal%f?&h |aISH|E(§cTtg aé)fl %efrﬁfgg\er%go%riaeth%gﬂgn&r I gr Br %)ng h%nd

consol i dat ed su erent t and- shape ans
form ng the ﬂqngguqn@ir@'epmn 8rafttéepaedaﬁh@zﬂdenea@r%d@mb/vlydmg ifesubstantially and

consol i dat | O[baFa‘ﬁeQ St SHefer yg’ér%ﬁ&' R9n&RiraMiiehtiaMetfort T@oﬂﬁ@ﬁn&‘%rlen )

separate heating and conso ng 1
accor di ng t ostereaicasete \wdth ¢rtbe dpadshanedsneansng stbstantiohceaalhthe widdcr i bed

above, | cOMY kb @ulifito § ddcblocPiaflafaficeith ) oBIRUMGL. HidbRrcoment

fibres inpregnate ure thernoplastic teria
first 5 and s%@bndp®81b@3rmﬁib tb¢ I@@Itnﬂmabélmlpnféi lof éke RBndgbaned mebrs Zntially

conti nuoygl y dhﬁn%ﬁ/ﬁ?ﬁ@é |¥d|@algl'crh§ggeqi \R/mﬂé ggct%ch@cuﬁﬁ&r%Hgal m%z@tﬁ)tn' on 4

different fromt |rec I on spect e circuntferenti al
di rection 10 18fduring windigg such that the band- shaped means 2 is helically wound around

the mandrel 9 to form the ring 1. A top view of a ring 1 resulting from helically
winding the band-shaped 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, 5 are created during winding, as for example



Such a ring 1 can be used in a seal assenbly, for exanple as a seal or

backup ring in which case a seal assenbly is obtained 30 conprising a ring

1 accor diwg 200/t3@si nventi on. PCT/EPD@ 0053372 1
obt ai ned usi ng such a nmethod conprises a tape, nore preferably
substantially consisting of band-shaped aﬁans 2, nore precisely the

band- shaped neans 2 as expl ai ned above,

of the ring 1. As expl ai ned above the band-shaped neans 2 can be 12
helically wound around the axial direction 11 of the ring 1 or can be wound

al ong ci r cunflesisated i figlire detdinge yohedtaltyhendina ghelbaridtshaphe neang tatelingal
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circunferentia
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tenperature t
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1 comprising the first 5 and the second 5 group of reinforcement fibres. However,
it is also possible to use a band-shaped means 2 already comprising the first 5
and the second group of fibres &' extending respectively along the third and the
fourth direction 6, 7 as described above, for example to create additional groups of
fibres extending along an additional direction. This can however be determined by
the person skilled in the art depending on the future applications in which the ring
1 will be applied.

After the ring 1 has been created by wrapping the
band-shaped means 2 around the mandrel 9 or during wrapping of the band-
shaped means 2, if prepreg material is used for the band-shaped means 2, the
prepreg material of the band-shaped means 2, the band-shaped means
substantially forming the ring 1, are heated 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
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
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
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

as a

und around the axial direction 11

nmeans



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 10woroumf3esential direction (10) of the ring (1) pcehpe@oisssrsed in

t hat the band-shaped neans (2) is wapped in such a way that a second group
(5") of the enbedded reinforcenent fibri extends substantially
continuously along a second direction ( ? different fromthe first
direction (3) with respect to the circunferential direction (10) of the
ring (1). 152. A nmethod for manufacturing a conposite ring (1) according to
the first cl aelwanaosod ereunddhé axiehdirectine 1bah dheshrgp e @r serahs Wndiatongound
along the cir t ( t

3. A net hod RM%F&@ @te?c:ﬂhﬁ e@ %fgtlﬂngorgngh %th ﬂﬂ@ I%dﬂ%d(n% lreCéIO'P o8 8‘ tahlem 1 or
2, charact er|b§ed+8hapetdhaearl§a21uelsgna@r@uelrt@mﬁascwmmfer@ﬁml fiseationdl. t he 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
fromthe third direction (6), with respect to the |ongitudinal direction
(8) of the band-shaped neans (2). 254. A nethod for manufacturing a
conposite ring (1) according to claim3 in conbination with claim 2
characterised in that the band-shaped neans are wound such that the first
and second direction (3, 4) are respectively parallel to the third and
fourth direction (6, 7). 5. A nethod for
manuf acturing a conposite ring (1) 30according to claim3 or 4,
characterised in that the first and the second group (5, 5') respectively
formthe weft and the woven of a woven materi al.

6. A nethod for manufacturing a conposite ring (1) according to claim3 or
4, characterised in that the band-shaped neans (2) conprises a first |ayer
(13) conprising the first group of fibres (5) and a second



14 layer (14) superinposed on the first layer (13) conprising the second
group of fibres (5'). 7. A nethod for

manuf act wongiasexesposite ring (1) according to clai m 6pcethee@otbsssised in
that the first layer (13) is made froma first 5further band-shaped neans
(15) of uniformy orientated reinforcenq t fibres (5) inpregnated with a
hi gh tenperature thernoplastic material 'and the second layer (14) is made
by subsequently cutting pieces (12) froma second further band-shaped neans
(16) of uniforn1% orientated reinforcenment fibres (5) inpregnated with a
hi gh t enper atGkAdMBher nopl astic material along the |ongitudinal direction of
10t he second further band-shaped neans (16) and adjacently superi nposi ng
the pieces (12) along longitudinal direction (8) of the first further

band- shaped means (15) on the filr ét mpinodHer mbawdctstiag eccompesite (ing)1)such

that the fibr ; I rst further band-shaped neans (15) are
ori ent at ed alcgﬁgﬁté?“‘u%ﬂ{eh%t% (gi rection (6) and the fibres (5') of the second

further band{sherpedingemans-shapyd areane(?)esit reinéafcermenidgibrére (51 5f)dmprégndiadect i on
enst a first"P@Nighiemperture emorfastErERARASHE {1 To), P TEr eg "0

i npregnat ed Wkwraaping die bandheeacd meanh é? raspursa mandeel €9)itaforexthenido iy
Cocona b fechh SRFLATATRS 42 SRR bt emb o obaant 2
to the circusbestentiallal cehtingetdhonalond) a ofirst hairactioy (31) with respect to the

10 circumferential direction (10) of the ring (1),
characterised in that the band-shaped means (2) is wrapped in such a way that a
second group (5') of the embedded reinforcement fibres extends substantially
continuously along a second direction (4) different from the first direction (3) with
respect to the circumferential direction (10) of the ring (1).

15 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 or 2, characterised in that band-shaped means (2) comprises

20  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).

25 4. A method for manufacturing a composite ring (1)
according to claim 3 in combination with claim 2, characterised in that the band-
shaped means are wound such that the first and second direction (3, 4) are
respectively parallel to the third and fourth direction (6, 7).

5. A method for manufacturing a composite ring (1)

30  according to claim 3 or 4, characterised in that the first and the second group (5,

5) respectively form the weft and the woven of a woven material.
6. A method for manufacturing a composite ring (1)
according to claim 3 or 4, characterised in that the band-shaped means (2)

comprises a first layer (13) comprising the first group of fibres (5) and a second



9. A conposite ring (1) according to claim8, characterised in that the
reinforcenent fibres (5, 5') are selected fromthe group of , glass fibres,
carbon fiwoesiysiasi de fibres or m xtures of two or norecofErRiesHss872
10. Aring (1) according to any one of clains 8 - 9, 25characterised in
that the high tenperature thernoplastic terial conprises PEEK
11. Aring according to any one of clai 8 - 10, characterised in that the
ring (1) is made according to the nmethod according to any one of clains 1 -
7. 3012. Use of the ring (1) according to any one of clains 8 - 11 in a
seal assenbl jeye&:BM)USJ@eompowi on fiiee (insf lavee o1 i eagnprisingl tiensetandigreupsefal in a
seal assenbly; J( 14. Use of the ring (1)
accordi ng to c n?12 as a backup ring in a seal assenbly. o
15. Seal asserrbl y conprising a ri’né methoddeomdnufgcttiingaycoomesisd rioh 41s 8 -
11. according to claim 6, characterised in that the first layer (13) is made from a first
5  further band-shaped means (15) of uniformly orientated reinforcement fibres (5)
impregnated with a high temperature thermoplastic material and the second layer
(14) is made by subsequently cutting pieces (12) from a second further band-
shaped means (16) of uniformly orientated reinforcement fibres (5’) impregnated
with a high temperature thermoplastic material along the longitudinal direction of
10  the second further band-shaped means (16) and adjacently superimposing the
pieces (12) along longitudinal direction (8) of the first further band-shaped means
(15) on the first further band-shaped means (15) such that the fibres (5) of the first
further band-shaped means (15) are orientated along the third direction (6) and the
fibres (5') of the second further band-shaped means (16) are orientated along the
15 fourth direction (7).

8. A composite ring (1) comprising at least a first (5)
and a second (5) group of reinforcement fibres impregnated with a high
temperature thermoplastic material extending substantially continuously in
respectively a first direction (3) and a second direction (4) different from the first

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

9. A composite ring (1) according to claim 8,
characterised in that the reinforcement fibres (5, §’) are selected from the group of
, glass fibres, carbon fibres, aramide fibres or mixtures of two or more of these.

10. A ring (1) according to any one of claims 8 — 9,

25 characterised in that the high temperature thermoplastic material comprises
PEEK.

11. A ring according to any one of claims 8 — 10,
characterised in that the ring (1) is made according to the method according to any
one of claims 1 —7.

30 12. Use of the ring (1) according to any one of claims
8 — 11 in a seal assembly.
13. Use of the ring (1) according to claim 12 as a

seal in a seal assembly.
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14. Use of the ring (1) according to claim 12 as a
backup ring in a seal assembly.
15. Seal assembly comprising a ring (1) according to

any one of claims 8 — 11.



