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ASSEMBLED AXLE BRAKE DISC
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The present mvention relates toan sscombled anlpmainted teake dise havinw s bab and pwe friction

Poseription

rings which are arranged pavalled and a;\\mm span with respeet i cuphosthen

cos wre uked By partiondar for rait vebichss sod, sy rosult of the
sembled oo of the axlesmointed brake discs, they may be compoasd of a:plarslity o sibgle somponsnis.

Ansssembicd avlovounted Brake dise & By thiy ndiante mtended 1o Be underdiond 4 be aw axles
mounted brake dise oideh s weasrnbled Tront at least tvo consponents, In particulag, wb asseinbled mxle-nrounted
brake disg iy ntended o deseeibe wbrake dise which Fas b Bivtion dogs which see nol formed i ang plese
sl B s Structieally uniionm srahie svith cach other, forexample. @ Knonat iy an indtial shaping mathod, bat
which we instead provided individusdhy and preforably sssomblod by preans of additienat doments to forma
friction ting pair by sosane o joinfog teshoigues The bubauay bt thiv lostance be foined during seseraily o e
figtion ving pair ax an sddiBonal mdividuat composent,

Thoreare koow, e exampis, sxlemountad boke discowhich bave 8 hob gy wich fwg Bicuon fingg
srp Htred parallel and with sproing - oith rospest 10 swch othey. Botween the Rletor vingy, there may be
gnrevtion slonent whinh e sonddrnaied to absorb sdaliy anting Hoge prossing Reesy, In pastionlay with Beayy
el enbicleg, the lined pricsing foroes which are applicd By the brake rod assembly i the brake Hners to te
friction ring pair owy reschivery gy valoey, There s therefore the sequirement T constract axie-orounted ke
dises with conncction elepeniy which are wrranged betwesy the ction rings in 8 sorrespondingly rigld marsner
ard o ay to be shisto withsrand Mgh mechanical loads,

Furthoriione, s gond beat-discharge 15 regowrad and there s oflen provision for there to by produeed
batween the ivtion dme an okt thaw which, B oxarpde, fows onte the axbvaopunted brakie dise asially 3t the
hob side and Hows away vadialy ab the outer side. A o vespdt of Sy alr duvaghflow, the brake dise can e
conded s sorssaft o thermal convection between the fiction doge, and the i How s prodused by maang of the

sotation of the anlewnounied brake dive abomt the cotaion auy Sersct I particelar with ¢t axbanpansd
brake discg, Hors are Known bebween the Miction rings oas getmstries which baitate the goomstry of 8 sadigd
verglintor o that e oneregponding alr throughflow by producsd by the axdeanounted brake disg,

I partiaatar, assemblad sodle-soonted-brake Sisen wee R i the forsr of ceramie brake diseealiich

Beeve fristionvingy of g coramioratorial, but geocodbvoby ool Buoothe graup of carbons: Don the hulsof

such non-metal brake dises fs produved from w steal reaterfid and cotiplex Sorpeation geomutrivy e regitiied in
grdie te provent heabreluted distostions bebwess the coramie o cavbon material and the mstal hud For reeeiving

th friction vings.

Priar A

DI 193 07 922 OF disclossy an sssembled axde-mounted brake dise which hag twa friction sings which

are arvanged b 3 hub paralle] and spaced apart with respedt to cack other, Between the friotion rings there 15 2
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vendilgtor frsert which sseves to improve the epoling at the fnner side of the friction tings. However, the
veptilator imsert shown is unsaitable for abeotsing axially anting Hoer pressing forces for the braking opention,
and axial forces which act as a result of the brake calliper via the brake lrers oo the thiction tings have to be
shsorhed viz thecormantinnof the Biction tioge to the hub There Iy therefore pradiged wvakle-mounted heghe
diseconstruction which can withstandirathior Tess niechanica! loading.

DE 193 43 799 A1 discloses avuther asseinblad axlenmousted trdke dise and connsction elomsnts
extend botween {riction rags whish are produced from g material of the growp of carbons by vrder to shsord the
high wxially seting finer pressing forces. Ruch s construction ds known e ascembled axlemounted brake dises
with frietion ings whish wre producsd fom coraaie roaterial or g mateeia] from the groug of carbons, The

sssembled form of e ode-nounted brake dise i ased b paticular sloee taterinlly sopeging eounestions

B

betwesn the friction sinps of & reaterisd fhore the proup of carhons having a hub which & generally produced
fran o stes] raterial cannot be wosd in o simple manner. Conseyguently, serev conmevtions or other non-positive-
king or positive-locking connestion techmiques ave vsed, whersin In the assembly joing between the Hiction
rings and the hub there are sl oflen soanged slements which compensate for the different thermal expanatan
betwgen thehaby of g steel materdal snd the friction singy of coramile yosterdal or o raatesiad fom the proawp of
carbons, forexaniple, formed by means o shiding hucks
T particular when w vigid, Highly dwrable, solid connection is used between the frletion rings, there B
the dissdvantape of a bigh deptde af apany ii‘%n“-» betwieed the ristion rings by means ol which the ventilatinn of

thas axfemcunted brale dise s agait inpsded.

Statement of invention: Problens, Solution, Advantages
Arobject of the present nvention s therslore to provide w assembled axle-woiintend trake dise with

fristion rings which can withstand high mechanival foads and which enables good intemal ventilaton.

This object is sehieved based on au assermbled axlesmounted brake dise having o hub sod friction vings

agcording to the priov arpwith the chraeterising foaturee o elatm | and the chaacterising features of oladm 1L
Advantageons developments of the vention see set out in the deperadent ¢latms,

The lnvention ncludes the teehnical foaching that an neert ¢lement with aomg shich sxaend radiplly
sutwards i postacdike manner i sranged between the frivtion sings.

Ag ¢ result of the artangsiocnt sccarding B the nvention of an nkerl cdsment which has anms which
extomd radially cutwards in o star-Bke manner, an ade-mounted brake dise with & bigh mechanical dusability i
provided sinee the insert eleynent can be formed from a solid body, preforably produced frow a steel material. It
finer pressing Foroes got on the friction sings when the sdeamountad brake dise i actuated, thess forees van by
absorbied without sighificant resiliont defoumsticns By the selid strusture typs oF the fiction doge 8 the
asssrably with the ingert slement. On the oiber band, bowever, the insert slament is, by spite of the high level of
axial rigidity of the sxle-mountad frake dise, vonligured for geod interal ventilation of the axls brake dise since
the simrotating armsof the inser alenent bring whout 8 good ventilation of the axle-munted degke dise

Furthermuorg, there sy be provided sappurt bolts which gosaeranpesd iy addition w the Tasert clorpent
batwes the Biction rings. In this lastance, the support boltd must not have any connection 1o the bgert element,

in partiaudar to the amos of tre insert slement. For example, the suppart bolts may be arranged betwesrethe arms
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of the fnsert elemant, preferably fnoorder to praduce o togential ale fow bebwesn the Gidtion st jo additian jo
a radiad ale How prodesed v the s, o this indnee, the support balte may, B cxample, have @ éyvtindrical
sirgotre and, in addition to the supporting Rmation for forther sheorbing Hner pressing forees on the friction
rings, ke on g cooling Bmetion.

The ftisticn dnes may preterably sleo be constrocied fona sice! naterial, bat with 1 minterad from the
group of varbony abie belne able fo be used for e friction rings, b & pacticodady advantapeous manner, the

frigtion rings may he constructed from o howtredistant stool yonterdal, whetsas for the fosert slomend 3 oot

sifective tompering stest sy b

Y order to provide g stniples aesostand sapid production of the sssembled axleanousited brake ding,
according 1o wother advantage of the invention there 18 provision for the friction rings © be soldsred 1o the
Wsert sloraent. The solder may by seeanged b the forn of & pasie or @ Hilny in the joints Between the nsert
choment sl the friction rags The s&n%s}fﬁring thay be s outgs hard soldening and i g pacticalaly prefeorsd
maner @ bich-feopndiure solderivg, wherelsn i paticulny the Bighasmperstine soldering cun be srerded st

under reduced prassues o unde » protectve gag attnosphere. It highcopusaing salderion boosried st

under @ predective gas stmospherg (0 posdile to use b patividar nitrogen 48 a proteative gas. fu particuliy the
consection between the suppont bolty and the aer sides of the friction togs may also have a selder covnestivn
saod the bolis sy be plaesd s flosh maoner ou the hose sorfoce of the frictien rings withaut the support hols
Baving o be reesived o hndeyin e Thictide o

A snaliomative 1o the connegtion eshnique of soldering, the connestives hotween the insert element
or the suppert bells and the Hation roge may dlso have soey onpestions, Hivet sonnetions of. thy example,
weld contiections.

Witk the nssoraldy comprising the nsen slement and the friction rings, there is produced & fristion ring
i which can be bandled individually without e hub I particalse the Biction ring pad adishils provided ua
s lndividual replacemond paet affiveds the advantags oty hubseddels can by poondad, Byaxample cran
anie e yrait veliche o old Bleion ring pair can be repliced with-waow Griction ring pads.

s Bothey sdvamiagtons manser, & coonection between the Biction dini pabr and the hub, theve gy
b preevisicay for the conasction to be prodosed botwess the toséet dlement and e bub. The sdunsction betsesen
she fnsert eloment and G haly may, Ror example, be produced by msans of @ phurality of soree comgotions,
whersln the bpertaloment bas an indomal opening swovhich the hub is soranped and connestad 1o the lnsent
slement,

e ovder 1o form the sorew conrgctions, the fasert vlswent iugy bave a phulity of holes, and there ny
by pravided on the bub o plonslity of fadislly onbwandly dleected protrasions, whichoare absy gotstrteted with
Rolex Tor ender toe prodics the sorow contentical: Sore ey be psed sorew elopends wdieh e poided both
through the holes b the dosart clonant and theough the bales in the probrusinny oo the Bub. For exanple, ning
sopew comnestions whith wrevguatly spsced gpart Sonveseh othermay bearsanged fng e distrbated onthe
periphery betweun the bubvand theapening inthe et oleinent

Ascording to snuber-advantaay oo prefurbly o plorality, and 19 o particulardy preferred - s,
thvee sorew conneciions say be conainicied with 2 sliding blook i seder to peeition thy foseet chament with the

Triction ings o the b, The sliding blocks may be located witly ane body portiog in g pocke wiich s villed in



e

the protrosion of the bl with aocther hody portion the sligdhng block ey be frsenied indo 8 conteriig hole
which b aoranged on the nsert Slement. Alfomatively, it s sdvaniupsosty possible fo fusert the sliding blogks i
pockets which are seemged st the dtner 3ids on the indent elesent.

11 i Rether advantapenos 108 e worel conpentions R comprise sorewenatowhioh are sorewed to e
serew sloments when they are wuded through the holes it the fnsort sloment and §n the protrusions of the fub. Rt
15 also advantasecis 10 3e 3 relention sing srainstashivk the sorew s aretensioned, The releation ring may
have ay anmdar shape and ders v roduced in the ving @ numdser of hales tovagh widch B strew clamenty
are guided. Subsequently, the sarow nuls van by screwesd onto the ends of the sorew elements and nsionad
against the refention ring. 1o particolar using clamping dises

The psen f\-igmeni may buve aophnse ovtond wods Ry @xamp’ie, the naort clepent may have

L
X

an ppening which iy constoroted to be eircularand which extends contrally around the rotation ;;_.»:‘ivs of thie anles
monasied hraks dise, The bwert cloment may savhalintindly be constonnted Bom v base portion and e s
sxtend foow radially atwand divectivg from the o pation: Thy sestslonont thereby Tormg o sty and e
e form the signtican xupgmmw prombers betwes the friction riags in order o abaoel the e prewing
fe

opentag bt which the hub is bwerted. The base portion of g wsert dlentent muy i thiv ibstance have 3

reaxinwre dismeier which is sovaller than the seatd opruiog in the Gictor vogs Conseyonathy: endyabie oy
of the fnsert clement extend between the Triction ringd.

For example, the st choent msy comprise Bom 5 1o 30, proteably fom 12 0 24 and 0 4
particalarly preforred manaer 18 arng, whorsin there mray be provised army with o broad B ad s with g
sarress form which sre fnopirtiodar altcowtely wranged b browd and nerrow forst o the hase pogion of the
insert element. Comscquently, an s of & brond form i adjoined ot both sides by wems of ¢ nanrow fove and
arpiy withe the sersow Seerare adioiped ot botls sides with anos of the broad foroy Consegusantly; nincamsof
the rarrow Reor sl nine sems of the Teoad Bniay bearrarnged o the base postion of the insert eleteent,

e pasticudar n ovder to ibpreve the veatilation e e baer veptilation of the axlemounted brakie dise,
s wlvantagesus R R portion of e plurality of senw do partioudar o portion of the wow of the narrow o, ©

tron Conseguantly, pabethe sous of the broud forn Torm a comection between
the fiction ring pairwith the dosertelenvent and the fuh, The sepwration of the srms Bom the base portion iy
carried st by reruretny matevial of the bate partion so-that Jor sxanple the webs whivh extond boteesn the
arhis and the contral oparing b the bage portion of the msert elenient arg rm:‘{wcd The rehoval of the welw
sy, for example, be osered cut by seans of donilling processing wperation, but alse by tieans of laser bosw

cuiting or by memns of water jol sulting. Consequently, the amms of the asrow foun nay extend from the oy

sude of the frletion vings wo- e @ the maey side of thofioticn vingg snd the wrne ol e braad forn may sxiend
o the cuter sids of the ot viogs se B a8 the Bxing on i pootusions of the bub,

The insert slorasnt may be Geoed by ten parbelorosnts which adioin cach other i g planar msnser ang

which are e pacticalor soldered fo sachrother so e the part-elomenty pmy fuve w ateting yoatesial whiche has

sufy hatfthe thivkness of the tnsert eloment and the parb-elsents iy also be cmwmected to such othwr by misans

of o hard solidering opamtion or by means of & high-tamperatire saldering aparation,



The obdect of the pragent iivention & further avbioved by 2 mathad for produsing an axkeroeusied

Brske dise having 8 hohosud two friction rings which ars arranged parallel and with spaving with respent to cach

gthar. The mithod ke proviston tnthisinstanes for b Teast the steps of providing aplasar- osert slementowith
grmgwhich ontend radinlly oubearde i g e ke moanner snd Jotntig the friotho dhigy at the planar sidesol the
et edument o s the nsert clement soammgsd bitecen the Biction sings, sad funthsomore the stepoof
Jomng the fnaert sloment to the hub s provided.

The oining of the frvtin vings 10 the woert clevent may be varried st by meang of 7 spldering
cpuration; prefivably by meanset o hard soldesing oporation aid s partioudarty preferred wsnner by mssagof
8 high-teopershire soldeting spatition under wduced prossure o under 3 prsisctive gay abimesphere, In
pavtivudar, the insert slepwnt andfor the friction tiogs ey be teymally prosessed, wheredy die forpw!
processing can be eavded out i partiodar o combinative with the methad step of hard suldering or high
trnprrature soldering wnder rediond prossiee g under  prective gas atmosphiste

Fiesthy, the ftlction rings andior the lsert sloment may be ot ol fror shoet viatad sitdps by mosang of 8
shermal andior an abragive separation method, in parucalar by seans of laser heam vutting or by ieans of water

Eociting Inbis nstance the foert cletient may be provided frony two part-eloments which are consrugied

idersticatly to sach otter and wdich wre armoped oo on the other By plase parallsl woser In this lask
part-clonenty iy wlso be connested foocach othier by mewns of & solderini operation: Altenmitvely i:ha
drodpetinn can hie carried out Teant rotrd miateriad of digmieter 840 savh o the oirraspondiig thickosss
When the filotion rings and the sert clsment sre producad, bafes may be provided in the frivtion rings
and fu the fnsent cloment by rosans of the her b sulting ot by tienes of the waler jot sutting and, when the
Fiction rings and he nsen clemientare placed ore on the other by their assembhe strangement, clatmping pia
sy b quided Gaoush the holes A condring o the frictien rings an the dosert clement iy thorshy sehisved sod
aiter snlder has boen aranged ethe foims bebwesn the partelanenty of e mvert elongal and hetvgen the
feiction singe and the Toseet clement, the asssrobly dan be ouslorred S the doscat elerrent sod the fistion
rings ivte & vageue fumace. This coan hoat the friction rings snd the fsert eloynent to e soldering teperatary of,

fae nxample, from TOIDN0 we INTEC snd the temperaturg & mainduisd onill the solder soclly snd g vonsction

3,

s foemed v thio respeutive seprration jointy Subsequsntly, the accombdy comprising the et choment uad the
frictin vingy by mcang of which a siogly manonprable ftletion thng palr v fonmed, o by guenched and
tempored In the vacum fornges, Tor sxample, using witrogen. The soldering provsse s thereby pcsampanied by

the desired procsse of thernal processing: o iy instineg the nditg protess can ke plage in the wicwum

furce. Altematively, onhe B soidering proctss may abw tidieoplacs i the vasmen fornace botwith the
feictivn ving paiy sobsscuently baing wvved o g separaic Barnace for Sermal processing, and, Ry exaniple, ol

can b wwed av 8 quenching medhn I order o sehieve & higher cooling rde, wherein the aae of water, polyee
o ather media b alse possilde 1 s therely passitde o achines in the Thotisn vings, but also Boby nsen clepaay
a spectfic ptcrostrustrs which gives the sxle-monnted brke dige particadarly advatageous material pripatiss
After the soldering «r the thenmal processing, the fistion ring pady can be brought to 8 deflaed thickpesy by
means of g machinivy processing operation o the outer faess of the Biction rings. The chanping pins may haves

feveth which by sovadler than the thickness of e icdon sing paly Altseratively, pootudiog portiots of te

clamiping pins may be plened weay by the machining provessing operation of the clamping ping are remoyed
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sgain frov the friction ring pair after the soldering provess,

The trsent element may Tave & bass portlon on which there wre wrranged the avms which extend radially
natwards and, s an additionsl, i partieular Tast, method step for progessing the frletion ring paiy, thers may be
privvision {08 4 portion of tre rianber of the wrus 10 be separated Trom the Base portinn, fn panticular by weans of
8 material romoval processing openition of the base portion. In particular, the somy of the narrow oo pan be

reledsed from the base portion by the voot region of the narrow arms being milled out at the wansition it the

o ithe oyter side of the Triction rings 10 the ner side of the frivtion rivgs. In contrast; the armas of the broad
form extend from the outer side of the friction dogs o as B searlap with the peotrusions in the hub inwradially
inwand divection hrorder fo producs the serewy commsctions between the bab sod the arwy, It partioular the funer
ventilation of the adevmounted brake dise is theveby baproved sinee the bass member of the fasat dlomsat doss

nol impede an alr throughfiow.

Other meamnes swhich impreve e fovention we lltrated fn groater detal] below together with the
deseription of proforred embodintents of the irovention with reforence to the Figures, in which;

Figwre 4 s 8 perepective view of an erabodimestofan odpannunted brake dise with-the foatires of the
prosent mvengion,

Fiiguee 315 g cros$-section through an axkemomnted trake dise with an insert elemert and friction rings
which are srranged thergon,

Fiaare 3 iy 4 panspective view of another embodivngot of an et slonsnt,

Figie 4 13 & crosssection thraugh the insert slement sod the friction rings, wherein 2 clamping pin for

oning the frioticoy vives onghe fusent element & showsy,
Figure 3 fs a plan view of e wyle-mounted brake dise, with the friction rings and the insert slereent
betire woraitling procesdng operation of the fneet elame, and
Figure 6 is 3 plan view of the ode-mounted brake dise after o milling processing operstion has been
sarriesd out on the ingert element and wherein the hub g connected 4o the insert elemant,
The saroe refersncs myerals of different embodiments refer o the samve funetional components with

slightle differsnt foatures

Figure 1 iv o porspective visw of sroembodiment of snade-mounted brake dise 100 according o the
mvention and tie axisanonnted beake dise 140 s compogsed of several individual compinenis 5o that the agle
monnted brakodise 1004s vonstrucied as aragsenbled svle-owunted braks dlse 190,

The axie-mounted brake disg 100 Bay 2 hab 10 and there B ntradaved fn the fub 19 2 sentead pagsage
through which there wmay exicadan axle onowhich the axioancunted brudee dise 100 45 meanged. Furthermow, the
asle-mounted brake dise 100 hay Bletontings 11 and 13, which are arranged parallel and spsced gpart with
sespect to sach othier sod whish foun the frivtien faces Tor ndjoiiing brake Hoers,

According to the invention there is iserted between the friction rings 11 sad 12 an insert element 13



which has srme 14 which sxtend radfaliv oubwaeds s star-dike manner, Thearms 14 are sveaoged with identical
spacing pyer the periphery of the axlemounted brake dise 100, wherein the embodiment has nine sros 13, The
aems M oawe construvted with & length so that they terminate Sush with the suter periphery of the frivtonorings 11
ang 12,

There are arranged onthe haly 10 protrngions 20 which extend over o bage porting 23 of thy josent
elevend £3 and which are moved s o overiap therowith. Betwesn the base partion 24 af the insert clement
13 and the protrosions 20 of the hih 10, here are provided sorsw connestions 15 which are formed substantially
by means of serexe elements TR, Coasequenthy; the friction sings 11 and 12 are connected by means of £ fnsert
stement 13 1o the hub 10 and the filetion vigs 1 and 12 formetogether with the dosert dlement 13 s fviction dag
pair which can be amanged asasingly ownoswwabde sehesspmbly orpthe hab 10 IR for exaaple, o the context
of @ roaintenanee opsration, & replacemant of g worn ficuion ting pair of the axlgmounted brake dise 100 5§
regieired. T Biction sing pale imi.y B to b relsased from the fuub-10 and replaced with a siew Bietionying pair
14 which extend radinlly outwards from the base portion 24, theve Ts produced through the axie-nounted brake
dise 106wy air Tow wdich fows Hwough the ndernounted brake dise 100 Hom the fnner stde 1o the suter side
and the fow talues place bebween the amms B

f-a-sanner ot shovay by groater dewil, there oy be provided between the fristionerings 11 and 12
gaoting elements which are sranged, Br example, oo & least ore of the innse sided of the frivtion rings 11 and

2 The cmz‘iing elements may, for example, be wranged by means of stud welding, but alse by means of
sorpwing or by mcinsof soldering o the inner sideol the fiction rings 11 and 120 The ventilation of the axle-
mounted brake dise 100 e thareby be farther improved

Flgare 245 o cross-section thrpush the sdesnwanted brake dise 100, whichis ilaseated oolvgs ghalt
side. bn this nstanse U bub 19 s lhstrated with & prodgioe 20 51 cross-gection sud on the protrasion 20 the
tnsert element 13 is drranged by means of & strewr connection. 13 The sorew conmection. 13 shows the serew

eletent 18 which extends thraugh a bole 16 In the Inscrtsloment 13 and through a bokedl 7 in the protiusion 30,
Adiiosnt 1o the provugion 20 there fsarmnged i sliding blogk 20 whichsits in 8 precisely fitting waoner in 8
ekt sehich s milled e the jrottusion 20, Auother podtivn of the sliding block 21 extends b a prsvissly fitting
rguner into the hole 1o v the inser element s that the tosert element 12 1o comtred v the stiding block 21
an thehub 168

Furthenmote, the serew codrsstion F&oomprives @ sorew aut 22 which 35 screwved onte the freeond of
the serew shaft of the serew element 18 Below the sovpw nat 22 there s arnmged @ 'washer 28 and # rstention

sing 23 which extendd wround therhub 10,204 tete are provided 48 the retention ting 23 animber of holes in

ardes t gaide the correspording mumberof sorow sloments 18 theough-the retention g 23,
Friction rings 11 and 12 sre amanged oo the inserb eloment 13 ot the vuter wide, and the sert elément

Tasie-formed Fromua fest partaeloment 1 3a and asecond parisclement 1 3band e partelenents. Fia amt 18lvare

fitted ane on the other & plingsparaliel mamier, The Joints 2% between the friction rings 11 and 12 and
betweanthe rabelomants aand [y of the inserteleiosnt 13 are coneinicted gy sokder jobnts and the Trictioe
vivgs TEand T2 with the insert eloment 13, by particdar also together with the part-elenrents 13a and 13h, are

soldered 10 cach other 1 & vacowre famess by meens of a high-tempetature sldering provess. The insent



elethont 13 may also be constnicted i one piece vo that the joinis 29 s lioited t the sonnsctions hetwesn the
Hietion vings 1 smd 12 and theinsert dloent 18,

Figure 3 b a perspective view of ar losert element 13 with g bagse portion 24 Som which @ totabof 18
a1 extend mdisly sutwards. There is inroduced B the base portion 24 an opentng 19 it wlich the hab 10
can be wownged.

The arms 14 are formed by aring 1 of 2 broad Forneand arms Mool a nagow forny sdhichare arranged
alternately In broad snd narrow from adisvent 1o the base portion 24 of the insert element 13, The entbodinent
of the nsert clement 13 shows th asv B with foois which arg clrved s Tateral divection so that dis asms 14

have o profrading contour and theam 14 of e narvow Torn Bave fo the semroot 30 tereofat the transition to

large transition crosy-seetion with regpect to the bise povtion 24 adthoet guy 'iaper'iikg;

Furthermare, there are infroduced, for example, nto three agns 14, bales 27 via which the frietion rings
i and 12 can be positioned onthe insert clement 13, as showa in greater detail To Flgum 4 below,
Flgure-4 dea cross-section through the trictior ring pade with the frivtion vimes Fland 12 amd S bsert
element 1 3addch s vonstracted, fov exaraply, Bosn the two patt-elements 13 and 13, To the osevt efentent 13,
the hade 16 For gaiding e serew plenent 18 15 showa i order to vonneat the ficton ring paiy via the insent
sleraent 13 o the bub 10, ay already deseribed i Figure 2.
Tn-oeder T contrs the Teietiob tings 11 30d 12 on the dnsect dlement 13, 8 hole 26 Is ttvoduced in ea«i_z
case into the friction rings 11 and 12 and the holes 26 are in aligrevent with the Tiole 27 i the insert slement 13,
Acclaraping pine 25 15 Inserted inte the holes 26 and 37, wharsby the fotlonsings 1 and 42 e positionsd on
shieanaent slement 13, Onthe whole, holes 27 can be nroduced into drsemoms 14 and, ind siate corresponding
o the Toles 27ty the arms 14, hree holes 26 s alse hiroduesd i sach fiction vivg 11 and 12, Inthis nstance,
during the produstion of the friction ings 11 and 12, hat also during the production of the inssrt slement 13, the
holes 26 wnd 27 cnn alrendy be produced by meuns of the thermal andfor abrasive separation process. The
divaensions! precision of e holes 26 and 7 may, for example, By sieans of 3 Bser et cutthg operation or by
means of & water fof culting operstion diready be sulficlond o coswre o reguived contring of the friction dings 11

Foovethe heert oloment 13,

-

aree. |

Figurs 5 is 8 plan view of the axde-mounted brake disy 100 and the fichion sings 11 and 12 are
Hustrated 1n arowrmnged manose on the insert eloment 13 The Teiction vings 11 sod 12 are alroady soldered fo
the dsert element 13, and the base portion 24 of the insert slement 13 prowades at the inner side from the
respestive contesd opening 31 of the fictmirings 11 apd 12, The nserteloment 13 has aros 4 ina broad snd a
naerow faem, aad i an anm B4 o0 e narrow form & material portion 32 ¢ shown i the bage portion 34 of the
ot oleivent 13 wilish pesttion Somprises the deme oot 38 ¢fthe som 14,

The methnd o producing e axke-mounted brake disc 100 comprises in socovdenos with the
srmbodinwrd shown a method step in which the material portion 32 hag been ventoved fram the base portion 34
of the rsert slorment 13 o saeh aom 14 of the ravrow form by vieans of 8 muachining processing operation. For
example, the rederial portios 32 may be milled from the base portion 24 <o that the arm 14 of the parow form
semring betwieen the fristion rings 11 and 12, The connection to the hub 10 fs consequently carvied ot by thearis

of the radially ,imvard}y facing enids of the arme 14 owith the voad oo In which the boles 16 are introduced. In



.

this instance, holes 16 wre censtrocted as throogheholes and the boles 16 which bave w larger disuster servs
reueive 3 portion of the aliding bloek 31, as shown fn Piglre 2,

Fiowre 8 §’ina§l§y sheowy the axle-mownted brake dise 100 by a oomnpleted forrn, Betwaan the fiction rings
Fhand 12 there is the fnset clement B3 wdide bs oo foemed from e woe 1 oahich sxtend eadially botwsan
the friction rings 11 and 12, The auns 1 of He narvow forg eatend froas the contesd opening 31 of the frivtion
vings 11 and 12 ax (e s the oulvr edpe and the apos 14 of the bad R axtessd fown the outee side ol the
friction rings 11 and 12 info the npeatng 31 wovder to overlap with the protrasions 30 ot the b 10, Funlly, the
stms 14 of the troud fonn with the probusiong 30 may be secwred o the hub 10 by means of the sovew
conhestions 18, Cooseguenily, the setatipement of the Giction ring pair with the Giction rings 11 and 13 5
carvind out vig the arps 14 o she brosd ferm vl the lud 16 The incert oloroent E3 3¢ shown with the ratevial
porfions 32 which have slready beenrempved by mssns of powchining procesding opersion, seo oy B rogand
Flore 30 AR the viaterbs povtions 32 have buen soravved, the ares 1 avessleased from vach otlisrso thar e
base parpon 24 ofthe loscettlopent 13 s now liited to the radially ovardly oing sl e mrag g

A5 & et of the sert slemsid 13 which 18 Bovted ondy 1o the anes 14, the ventilation of the axles
wanted brakedine 100 I foather spthaied Sage & Froe i Bow o the o side tothe cuter side may be
prodiced hetween the Riotion tings 11 and 120 A the some thmes & high eyl o vigidie of the axlensunted
brake dise 100 iy sohisved with a somparabvebe dowe welnht sihge: the arms B By g sailficientiy rigid fosent
betwean the fiction rings Hhand 12

The vemion fs nat Himbted to the constrnstion thereaf to the shovesntionsd ;}mi"t‘.rrs:d embodiment.
of gunstructions are concetvabie: Al the features anddor advantages zet out i the oluims; the {iss\m’i;}iim oy the
deawings, Instoding shactoral dotidls o spatinl srtanernenis, may be eeeotively sigrilicant bath per sp and fo

extromehe differenteombinations

LAST OF REFERENUE NUMERALS

FO Aalpamauntad baake dise
10 Hh
P Erivtionring
12 Erictior ring

13 Inservelsment

o

Ed Finst partelsmment

b Second part-clment

b Ann

L8 Sorewconnention

{4 Hole On the wsert olomenty
7 Hole Grethe protrasion)

18 Rereve ploment

19 Opening



£

s

%

w3

20 Prafousinn
Shiding blogk
22 Berew nint
23 Reloption ring
24 Base portion
33 Chnplag pin
26 Hole (rothe frotioa ring)
T Hole (i the usert elementy
28 Washey
28 Joint
3 Amroot

2 Opening

A2 Material partion

SEERBLTTENGRLY PERTARCRA

SZABADALMIIGENYFONTOK

Seerslt tonpely Rkidross {100 hordkagpuad (00 ke s@elodd gyt (81, 12wk egj«'tx;.éi‘szszsi

pirhueamasan & taviivast vannak wrondesve, . awal jdfemesve hogy o sudads el (11

b

kit eoy coiflag slaks, sogirbramvban KK pvnld karokkal (141 oliton betdt slom (13}

slrendeeve ofy mddery hogy § surldd el (1L 12 s hetdt eleo (1 s oldalade fekezensk L

A Todgdnypont srerint fSkthresn, avaad jellsarenye hogy v srliado guie CHE 120 berdt cloared
e vanmal fim‘asziva, eltnydeen Kemdayforrmsarnal, ndy eldaytsebben magaw hbmdrséiletl,
viknambwrvagy yddogashan vdpuoi forraeaidasal,

Azl vagy & pelnvpont srerinth BRiiroka, akeat plomerve, hogy & Betst el (13) 8 kerdlagueal (183

3

fegalibly eay helven Kapesolathan (13 sldaudsen 1bh coaviekapesolatban (15 ¢ ahiel w baw

clenmek (13} van apy belsl nyildsa (193, amelybe a kerdkagy (18) van boversive,

A 3L igduypont szerintl Bkitvoss, seeal feflompeve, hogy o betét elem (13) Tvukakkat (16) van sllatvg,

a Rerdkapvon €10} podig hokakkal (U elldtod nytdvdreadh (200 vannak, shal & csavarkigseket (15}
feaalibh obvan v slomek {38} shatiak, andk dogalabh o betét clonv (13) hedkain (38) dyvoa

nvibsinyok (30 hekala {1 v v vessthve

S

A& 4 igfoypore szevini Rladresa,  awesd jellvaerve, bogy lepalibh egyl clipyssen bbe mey

say kudivennkiudt 31 »ikot Bogy o batdt elemat £ 133 @ snidde

il

szmaxse; 0055515

slénvisebbon hilvor osavars

z

evlictikkeigl L 12y d herskagyon (IR poziciondife,



6,

?}:

s
P

s,

A HL igduypat s

s

A3 ~ 5 ipdypontok bdrowelyike szerindl Bkidresn, azeal jelampzve, hogy 3 osavarkdissek (15)

eamvarshvakat (22) trtalovsak ahel eldopdsen van sry tandevlied (23), anther aoosaearanyal (23),
cldnvasen ala rdresfioor {283 kesesatiil vaninak nephze,

Az eldad ndnypontok barmelyike spaving fektdresa,  denad jellémenve, hogy o betét ¢lem (13) sik
kiterjedestt, és olyan alapszelvinye £24) van, amiben a nyilic (D) van kinlakitya, ahot a kavek (14) ag
afapszelvényben (24) vannak elrendezve & spgarivdnyban kifelé nyabak, &y shol & kwok (14)
clnvdoen supdrisdavi kiterjeddstihbée kdpast aldatirdnvba porbitld alakuk van

Az elfize igénypontok birmeleike szerintt fektdrcsa, areal jellemerve, hopy o bedt slem (3233 3 « 39,
siofiyosen 17« B4 knldndsen efnmydsen: 18 kaveal {1y van olidtea; sbol vannnk-sxdics Ratok (14} &4
hesheny Karol (143, wnk slorvossn o betdr elem (131 alapszelvényshen (34} Gebltva vannak

slrendosve.

eii&i&yé&«;@n a iieb‘kenyebt} karok {M:} ax sxkipszeivényttﬂ {_'24} fevannah vtlasztes,

LA eited rgduypomtcl biaelyike sesriuth fokuaresss  aezal jellomenve, hixgy @ batstalem 13 ke,

sgvinassal Aiban hatdeos, oibnybssy sgymnassal dsszeloraszron sege dlembdl (139, 130 8l

- Bljards kerdhnggyal (10} ¢8 k&, egymassal parhuzamosan & tivktzze! olrendezett siielddd gyiletivel

{11, P2 pelidon tengely BBkidresa ¢ladiiitiadn, aminek aotin legalibly
~elokdsiink egy osillag alaky, supdrivdnyhan kil nptld kavokkal (14) elldiont sik betdt slomst
{13

< oslelidd gyiteiker (1 12) & betdtslern (13) stk oldaldra itesaiil oly mddon, bogy o hetst el

(U3 2 o0 hndd ik (01, 10 hoeott legven eleendeizve, 8¢
= whetét elomet {3 a karéka.g},% iy ies:f.i;j k.

et slommel

3

(13}, elompdseny hemdnyforasadsal, mde clbayisehben puapas hémérsék}etii, vakuumban vagy

AT ovagy 12 fndovpont seeringh oty dhol g berdeelomet (10) kot résrclombd) (13a, 136 ik
b, ik cgymidssal ofényiisen Beses vannak. forrasziva, clbnyoses oyt a stelodd gyliniknek (11, 1)

3

& betdtelemmel (13} torénd Bsspefomasatisival,

A B - B lodnyponiok hamueivike szevintd olifieds, abiol a wirlodd peliriikoek (HL 120 & betdt dlomre

{137 triend iHasatedre olyan, o sbrlods pylicllet (11, 12) 8 betét elemuen {13} poicivndls el

RS

atkalmgzunk, amiy slbnytsen feszitdsapok (23}, muiked o stetodd gyl (11, 12§ lyokaiban (387 85 ¢

betet elern (133 vokatban {371 erénd posicionalasra alkalmasak.

AL -1 ipénypontiok bs’zrmﬁei;yike szevint] olideds, ahol abotdtelonmek (13} olyan glapsrelviinve (34

ean, amiben g karedof 14 vaanak elrenderyve & sugdrirdiyban kifele npidnak, dhol ¢ kavob (8 ey
része az alapseelvdnytsl ) kovin valasatva, olnybeen az alapuzshvény (24) forgisels

regrninkdtasval

A 11~ 15 igdnypontok biemelyike szerinti eljsrds, ahol g stlodd gylirdk (11, 13y sehvagy d berdtelem
{13}, slonybeen g rdsz clomek (138, 13b) wemikus eeivagy abraste lovalasztd sliirdssal, Kilbndsen

fezersugaras vaghusal Ssfvagy vizsugnras vigdesal varmak egy lomezbl eltiiiva,



12

LBt

1 & 31 - 16 behnvpoatek Dlemelyikoseerngt elidnds, abed asaricale gelingker (18, 18188

vy n baigt
sleraey 135 clonydeen 2oty slomphel (13 13b) hdkeoeliok, @8 ahnl & bdkeanlts clnviicen 2

kemensforrasctassad cnd eldnyisebivn e hdnmakletll,. vshisunban vagy wdigdaban vdgeelt
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