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METHOD AND DEVICE POR PRODBUCING FLANGED DRAWN PFARTS WITH SIMULTANEOUS

O

Desoription

The bivention relates to & method and a device for produsing drwwn parts having flanges from a S
and/or pre-formed metal blank using a drsveing punch with gt least one catting edge, using a blank holder and
wing & drawing die, the drawing dic having a wall region, a flange reglon and 3 supporting regios for the blank,
the blank being placed onto the supporting region of the drawing dic and formed into the drgwa patt by movisg
the drawing punch ints the drawing die sod s the sams tine oul at the flange region. In addition, the invention
relates to a device for producing drawn parts having fhngss, having a drawing punch, which hag ® least one
cutting adge, having ut Teast one blank holder and having & drawing die, which has a flange region, in which the
Hange is formed, & wall region and & bottom region, in which the wall region sod bottom region are formed, and
5 supporting region for the blank before the drawing progess.

The prior art discloses methods and deviess for produciog deawn parts having flanges, with which
drawn parts own be produced from a {lut blank by deep drawing and cutting in one working stroke. Thus, the
textbook “Schaitt-, Stanz- und Fiehwerkzeuge {Untting, stamping and drawing toab}, Oller und Kaleer, 8th
edition (20011 diselnges designing the diawing die, which comprises the botion region, wall region and Range
region of the drawn part (o be produced, so as i s height-displaseable in order, after the drawing process has
Been carried out, fo cut the finished drawn part on the Sange such that, ag = rosult, the desived drawn part having
a flange can be manufactred in one working stroke of the drawing puach. A cortesponding drawing die &
itustrated in the textbook referred to on page 429, However, bevanse of the height-displaceable drawing dic, the

sonstrustion of the cutting and drawing el known fron the prior ant is relatively complex. Furthernmare, the
privr art already nclades methuds and sarvespondlng deviess for prodacing dravvn pacts with integraied ouiting,
which, in order to avoid scraping of the flangs regivn axinst the cutting edge of the drawing punch, cuarry out
the culting process in a streteh drawing step of the blask, and terstive, dorir the cutting process, the ymaterial
is under heavy tensile ading and the fange region accordingly continues to move after the entting. Due to the

refutively uncontrolied continuing of the flange region o move, drawn parts produced in such 8 reanser cannnt
highly reliably be manufictured with precise dimensions, Finally, Gwre f¢ & Turther problem in that the fhange
region additiotally hes 1o run obliguely with respest to the wall region in order 10 avoid scraping againg the
sharp cutting edge. A frequently desired right angled profile of the Hange region with respect to the wall region
cannot be produced in one method step.

Deep-drawing presses do not have Highly precise ol guidance, and therefore cutting operations are
riot possible in such presses or oan be owrried out only with very great difficulty and complexity,

US 6018910 & and SU | 003 970 AL disclose further toods for the deep-drawing of blanks, wihich
wols can albse carry oul sulting.

WO 200R23387 AL discloses 8 method and a tou! for the hot forming of » blank, wherein cutting

clements are provided o the dige of the tool. With the cutting elentents, cutting of the workpiece can be carried
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st ub the sange e as the drawing operation:

BE 10 2000 026 805 A1 dlsclosed w device and 8 method Tor the hat fotming of & senia-fhshed
groduct, with a diz, a punch and 2 black holder. A cutting devies iy prevvidest on the punch snd die and trims the
semni-finished produet during the fonuing oparation.

A devies for dewing compongnts from 2 blank is desgribed o DE 10 2010 000 508 B, Daving te
frting operation, the blank v trivwed with an eatty contowr ad & cutting edge.

The prasent invention: has therefore beew set the objest of providing a method snd a device for
produsing drawn parts having flanges, with cutting integrated in the prosesy, which method or which devive
petmiis @ siopler construction of the tool, g seffcentving systom and 88 the save time g reliable and
dimensionally precise production o deswen arts having flanges,

According o fiest teaching of the present invention, the ohject is achieved for 3 methnd in that the
supporting regicn s rabed and stationmy relative o the fange region, wherein G height diffwance
corresponds ot Teast 1 the wall thickness of the blask to be defbrmed, and, wiile the draving punch 5 moved
inte the drawing dis, the cutting &dgz provided on the drawing punch engages with o rounded portion provided
atthe transition babwesn suppotting reglon snd fangs region, so that regions of the blank that extend beyond the
Jlange vegion are cut off dariog the rest of the deawing process.

In contrast fo the inethod known from the prive st scconding fo the invention the supporting region i
ratsed and stationary selative to the fangs region, and therefore the tool van weevall be constructed i a
significantly stnplificd mannsr. Dwdng fo the fact that the height diffevence between supporting reglon and
flange region of the die comssponds b least to the hickaess of the blank, v satisfactory sutting process oan be
snatred with the cutting edge of the diawing punch ar of the drawing die. In addition, vwing 1o the fact that the
at feast one cufting sdge provided on the drawing punel engages with the rounded portion provided betveen the
mpprtag region aad flange rs;},im} bikte heend of the drawing provess; 111 possible that, iy sontrast to th
sanventional method, the Hange region is timmed before the end of the drawing process, The methad 1o s

gt ;_wermi{s & p.zmim;i arly 8 m‘sk copstrustion of the el which manages withowt Ezesgntvdxspis aakile
daring the drawing Precess can be c«:mtmiigd i gdjnsie{i via the he:ig,ht diffsrente betwsen szsppm‘i:i:}g region
and flange region and abo viw the Tange reglon withh,

At the same time, by meuny of the interaction betwween the sutling edga on the drnving panch and the
opposite rounded portion on the deawing dis, vot only 18 there o positive effect on the autting result but alag,
becsuse of the selfwentring eifect, the advantage 15 achieved that the tood can be ussd in conventional deeps
drawing pragses which custananity do pot have an exact and precise guidance of the punch and, se g vesall, the
eonstruction of the ol can be Kept siaple.

Aveording 1o g et refinerment of the nsthod, the material How gan by resdily sontrolied doring the
drawing provess aod the cutting by the faot that, during the provess of drawing and cutting the region of the
dlank that §s 1o be vut off, the blank belder prosses the regivn of the bhak that is to be out off onto the
supporting regivn of the draseing dics iy particudar, the aoils keading of the blank i by adjusted by this meams
during the cutting and therefore the oitting quality can be fnfluenced,. When g wide blask hadder andrawide

supporting surfee-of the dawing dicwe wend the semi-finished product can T panticlar be Clagped and

fronsd iy fold-free rusnner.
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Avcording to 2 next refinsment of the method, the rounded partion has & varylag height of engageraeat
with the soiting edge of the drawing punch alpag the cut Hne and the blank i et continuously suaeting from the
regicns of the rounded portions that engage with the cutilay edge of the drawing punch fisst while the drawing
punch B swved fnte the drawing die: fn conteast to the methed Keows from the prior arl, in which the atting of
the blank i caried out simulianeongly alony the entirs length of the cut Hoe after the end of the drawing
process, the sutting furees and the cutting lmpset can ke signifioantly reduced. The height of sngagement, wh ich
varies alony the cut Hny, with the cuiting edge of the drawing prnch of the rounded portion mainly snsures that
the culting edge of the drawing puneh cegages with the rounded portion st different times or positions of the
drawing punch soch that the autiing of the blank in each sase first of all beglny in those regions of the rounded
portion which are in engagement flrst and then axtenda continuously in the divestion of the Tarther region. The
cut fine formed with the cotting sdge through the roanded portion can fhww have, fur sxample, @ wavy profile or
an nelined profile.

The rounded partion preferably hag a radive of at least 0.5 man. Inoorder to nerase the precision ol the
cutting of the blank during the drawing speration, it is advantageous if 3 cutting sdge with « muinum radi of
0.8 may is used,

The sare slvo spplies for & nexy embodiment of the mathod secerding to the fnvention, in which 3
cuttiing ¢lesrance 0T D03 mun to 2 maxim of 0.2 mun s swintained between rounded portion and wiiting edge
of the drawing panch,

On socout of the intevaction of the autting edge (sharp edge’ with the rounded portion, the toel is
constructed in ¢ selfoentring manner and thersby bat x positive influsnce on the eutting guality.

The dimensionnd accuracy of the producsd deawn paets baving Daoges can be further improved,
secording to 1 Ruther refinsment of thy method according 1o the faventior in that the blank s drawn into @
prefbent i s prosdrawing die befors being drawn i the deawing die, wnd the prefirmend blank provides exvess
material, so that the Blly farmed and vut blank s endibrated when the snd position of the drawdng puneh is
weached. The excvsas muterial can preferahly Be provided i the botiors reglon andfor in the drawing radive. As 5
recall, by means of theas two working steps, namely preforming and final forming and suiting, & deawn past
which has flanges and bigh dinensiond! ascuracy can by provided nsing simple means,

Finally, the method can be further faproved fo that the bianK s hot-formed $o the drawiag die. This
also optionally appliss, of course, fo the prefurming process. During the hot forming, the blanks are heated to'a
hardening temperatare, are hot formed and rapidiy coofed xeph that the deasvn part e press-havdened. In generad
during the hot forming, frstly lower deforming forces are produced and secondly so ton s a struvture which is
advantageis for the deformation and permits high degrees of deformaton In partoudar, the hot fonming is
wsed in the sass of blarks composed of higher or highes! drength steels, for exanple of the 22MuBS type.

Alternatively, i1 abso possible, scoording 3 Ruther rofinement of the muthed wwcording B the
invention, to leave muaterial In reglons along the cut fine, prefirably in the fornt of webs, beo o produee a8
futereuptad out Hoe, as 8 resudt of which the deawn part i at feast partially still connected o the o region and
can be rernoved at the same tfime from the ool {ramoval of scraps vigowebs) T ¢ further separating process, the
cut regdon van be aut off from the good part,

Acvording e o further refinement of the rocthod according to the invention, use van be made of 3

Sefotted” sermbfinished prodoct which hus ot leagt e slot, preferably at least twn slots, in the vutting reglon,



said slorronning fronvan edge of the seoni-finished prodect as far as the out Hne, a8 8 result of which, during the
cuiting, the cutting region disttegrates into a phurality of individea! party (fragmentation of the serapy and, @ 4
result, the poor part can roare casily be removed from e ool for exanyple via serap chutes.

Acvording to a seeond toaching of the present invention, the presented object s achieved by a devies in
that the supporting reglon is ratsed and sistionary relative to the fangs region, whersin the height differance
betwean the supporting reglon sod the flange region of the drawing 8iv corresponds at letst 10 the wall thivkness
of the blank 1o be deformed. and s rounded portion 38 provided bebween the Sepporting region and the flange
region, sald rounded portion engaging withe 3 cutting edge pravided on-the drving munch and sllowing-the
blank o becut duting the drawing processs The devies according 1o the nvention manages o thiv axtent
without s height-displsossble drawing dis, and therefors the costs for producing the toolcan be significantly
reduces]. Furthermaore, the beipht difference betwesn the supporting repion of the blank and the flange region
pormite the flange of the deawn part fe beformed very precisely i the flange region after Bie fatter bas beew eat.
I adidition, the devine makes it possibls for graater Nexibility to be obinined In rospeet of the aligument of the
flanze region i relation o the wall regivn The cost-etfentive ool with fte stimpls eopstriction reduces wear and
therefors also twonsts for producing precise shmwg patts kaving Sanges.

I the beight differcoce betwesn the supporting regivn and the flange region of the drawing die
corresponds af Toast o the wall thickness of the Magk w be deformad, the rediction of the fsnge wglonof the
drawn part can be eontrolled or adjusted vin the height difference or via the flange region width, A greater
height difference between supparting region and Hange region makes it possible for more aterial o by able w
be provided heve and Jor the fangs region & have a ower reduction: Of course, v minbmpy tedustion bag to be
enstived such that the dravin part can sl be mmoved from the oot

Treorder to tmprove theagtquality duing engagemend of the rounded portion aeith the utting edge and
i arder to aelieve inproved selficentring of the system onthe drawing punchidrawing dis, &5 sdvantageous if
the rounded porton has 8 mintmueniry radivs of G.-S it
of the Hange of the drwn part s proved i that e cz;si{-ing ss{ig_; aithe EdWmQ punch hds 3 ovdshaiam mdma
SE8S v,

The same also applies B anet smbodiment-of the devies secording o the invention, scoarding v
which 8 cutting clearance of 483 nan s wasknum of B2 mm b provided batwesn the cutting edgy and the
wosuraded portion.

I order o reduce the cutting Reroes, bat alse the cutting impact during thy driving provess, seording
o a Buther ebodiment of the devics secording o the invention the rounded portion bsg 4 vrying helght of
engagement with the cutting «dge along the culting Hus, s that the cotting edie cogages with the rounded
portion only af some points o Brsome regions ot the start of the cutting process,

As already exphived with vegard to the method, the rounded portion which, for sxample, varies fn s
beight of engagernent with the culting sdge. perinits continiiows Culting along the autting line by movement ol
the drawing punch into the drawing div. As a result, the cutting forees and e cutting lmpat are dgnifioantly
reduced during the drawing process.

Finally, the device acoording to the yvention can by further hvproved by the fact that the supparting

region s eonnected 1o the drawing die bua bighly precise manner, for sxample via phndig, or ts designed iroone
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pieos with the drawing div. 3 the supperting megionds desianed in one plece with the drawing div, the drawing

diecan'be produced particularly costeffontively. Onthe ot h__zm_.d, sigﬁiﬁcaxit a.dvam‘ages arfee e the pinning

possibitity of replacing the supporting region and of ps:‘sssibfiy r‘feworkiﬂg the poutuled pi}f‘i'i()ri o cotting edge of
the deawing die g slople nanner,

The vention will now be sxplamed in more detadl with referance to exemplary enhodiments in
somjunction with the drawdag. In the duwing
Fig, 1 showd, I wschenatic sectional view, half of @ first exemplary embodimeit of 2 devies according

o the bvention with the drawing procsss sob vet finished,

pooe]

e

%
{257

shows the exemplary embodiment from Fig 1 when the end position of the drawing punch i

e
vesched,

Fig & shows, s schematie sectivnal view, half of so exemplary embodinent of & device for prodicing
a preform dn the end position of the predeawing punch,

Fig. 4 shiaws, iz schermatio septional view, halt uf a device during use of the preformed blapk from
Fig. 3,

Fig. 3 sheswws the device from F ig. 4 when the end posttion of the deawing punch is reached,

Kig. 6 shiows, 111 g soliematic sectionad view, the profile of the younded portion of the wppoiting regien
aceording W 8 second exemplary embpdiient, and

Fig. 7 shows, I a schematic sectiongl view, o third evemplary cbodiment of su entry contonr of

varying shape,
First of all, Fig. 1 shows & Gt exernplacy smbodiment of & device sosording to the inventivy for
pradesing draten parts Baving Sanges, having g drawing punch 1, baving o derwing die 2, which has e flangs
segion. 3, fnowhich the fange is forroed, & wall reglon 4 and g bottone regiin. 8, o whish the wall regicn and

bottom reglon of the drawn: pat are f(}:‘med, and a s&:ppamix}g region & for sup;}srting the Blagk before the

SRy Yoy B Toin o i

& and the fange reglon 3. The rounded pottien Bag 8 mininem eniny 1“8«:1?\;5«; of 0.8 z‘m\'i Eff.ﬁ;:;‘f’;:ﬁ}s’e the
wmiaterial can ﬂow unhindersd from the sapps}ftir‘ig_, rsgio:-; 6 into the ﬁiiﬁg@ regiml, The suppming reg,icn & is
blank of the d&m ing div 6 and the ﬁdﬂg“ reglon 3 of the drawing die iy tndivaed bx 1. I thz: exe;;‘n‘;:z‘iary
embodiment shown, b is somewhat larger than the Ukickness of the blank. The dircetionsl arvows fn sach case
indhicate the diveotion of movement of the blandholder 7 and of the drwwing punel 1.

in addition, the drawing punch | has aturtber sutting edge 9 which profeeably hesa radivs of 083
As itlngrated v Fig 1, dering the deawing provess, the blank 108 deavwn into the drawing dis antil the cutting
edge § contes inte engagement with the rounded portion 8, Praferably, at the beginning of the drawing process,
the hlank bolder dursoved downwards such that the latier presses the blard 10 ageinet the supporting region 6 of
the blank. By meaus of this diessare, the fow of mateelel during the deoving proosss oo b additionally
eonteolied

If the drawing punch 1, as chown i Fig. 2, woves ioto the snd pogition, because of the engagement &f

the cuiting aidg

29 of the drawing punele L withtherounded portien 8- of the supposting reglon 6, the blank v o,

and therefore parts:o £ the blank 10 that extend beyend the Hange vegfon 3 we cut off fromy the blank A% ganbe
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seen i Flag boand 2, the drawiag die 2 is constucted particularly dimeply snd nevenbeless porits deep
deawing with sivwltanesys sutting of the Blank. Iy the preseat exepplary embodimeny, the supporting region 6
is destgned in oné plese with the drawing die, which corvesponds to a particularly simple refinement. However,
it iy also concelvable o realize the supportlig region 6 wia qo exchangeable insert wihich 1§ vonnectad to the
deawing dis in o highly precise manner, for example via pinbing. In this case, the replacerent and rowarking of
the roundsd portiog 8, which v of course subjeet v weny, take pluce ina partieularly shinple manner,

Fig 3 now shows, 18 schemutic sectionad view, falf of a device 11 for producing & preformed bland
12 which provides excess materdad, for example in $e boftom region: The devics ¥ forprodiueing 3 prefened
biank Hhewise sonsinteof 8 die 13 and o drawing punch 4 and also g Mok holder 13

H. aw iHustrested schomativally in Fige 4 and 8, the blank 12 which is preformed iy this manner &
placed 8- deviey, the prefbomed blak 12 canpet only be diawn inte the ond form but also can be
simyuhaneousty cot and calibvated. This iy cnsred by the material excess of the preformed blank, which &
provided in the bottons reglon § of the drawing die. The differsnee over the devics shown in Figures L and 2
consists in that & cutling edge 87 s provided wn the drasdng die 2 betwean supperting region & and flange region

Fand a rounded portion 8 {s provided an the drawing purched,

As Fig. 4 shows, the sngagement of the culting adge with the entry confour takes placs before the end
of the deswing prosess.

Fig. 5 schematically shows » device fn the end position of the drawing punch with a calibaied and
weformed blask 12 The reduction of the biaok io the flange region & minimad and the deswn part prodiesd in

this mannee iy therefore Mghly ciizr:x_&nsiaxsa}}y acturaie.

i*‘ig. & schematically iHustrates the rounded portion X bebween sugporting region § and flange region §
along its cutiing Tine 8 The cotting line 8t of the rounded portion 8 has » wavy profile, and thevefore thy

cun‘ixsg edge_ &-of the drawing pureh engages with the rounded partion B only st soims poiste OF 1 some ragias
at the stary of the ouBting process; wnd theslankom be continupusly sut by moveragat of the drawing minch g
the dradwing die. The desired catting contowr of the sounded postion 8, which deshred tulthig contowr
carresponds t the desired size of the blank, is denoted by 8a. The Hustration in Fig. & 58 not trug to sealy, The
rounded portion can be enrrecied 18 7 shrople manner T one wirking step by a oolibration, as Hustested for
sxample R, dand S

Forthermore, other profilss of the munded postion are alse possible. For exaniple & serrated o olas 8
Hnear profile of the engagement heighy of the rounded poction can e wedl For example, Fig 7 shivws this
sehemativadly, o Pig. 7, the rounded portion 8 hag s syaall sntry radits, o example 1 me on the fefi side. By
gontrast, on the diehy side, the emry radiug b vignificantly heger, fe example 5 nuse Accordingly, the auting
adge first of all engages frst with the left gde gnd cobtinues 1t cutting to the tght side by movement of the
desweing punch inte the die,

The sutting olearanves which ave provided betwesn cutting edge 9, 8" and rounded portion 8, 8% are
preferably OU3 s o 8 roaxdtusn of 02 ;I order W ensure partioularly presise cuting of the blank.
Furthermors, the sutiing odie of the dinwing puoch preforbly bav a paximwn radins of 4.3 mm in oxder
fikewise to sostre a particuluedy precise cutting operation. As & resuft, with the device ascording to the

mvention, partiodarky precise drawn party having flanges can be grovided with fow capital costs for the dis,
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FLIARAR ES BERENDEZER PEREMES HUZOTT ALKATRES

o

K DVARTASARA BGVIDESD
TRIMMELESSEL

SEABADALMIICENYPONTOK

Eljarss peramsekke! rendalkezd hizott alkatrdssek gydnidadra ey lapos dsivagy sidformdzott fm eldds
arabbob 414, 12 sy logalebb spy vapodlisl {97 rondelkezd huzotiiske (1), sy elddaraltartd (7) d8 gy
hitzészerszdim {2) felhasznalasival, ahol o blzdszerszamnak (2} egy Bltartomdnya {4), gy peremiario-
manya {3} € egy, sz elodarabot {101 o tartomdnya (6) van, abiol g elodarale {10} 18 van helyezve a
Idsrarsadm (2) 1t arovdny Sts (61 & Tt alkatrdeerg van alakitv ¢ hozotisksuek {1y e hizds
srerszantha 0ncnd elmorditdsavaldu levan vagva 8 peremtagtomanyndl €33,

ghol 8 tand tartomdny (6) meg van amelve, 85 & peremtantomdnyhor (3) képest &1 ahol i tartd tartomidny
{0} &5 a pereotartomdny (1) kizi magassighilnbssg () meglelel legulabb az olddurab {16,
anyapvastagsdganak,

szzal jellemerve, bogy

sikdzben a hazotaskst (1) 8 hindsrerseiaba (2) mozgatink, & hiedtiskss (1) 86 legaldhb sy vanddl

{9) érintkezssbe kerlil 8 1and tartomdny {4} &5 v perentantominy (1) dtnenctdnsl fvd lekerelitatt résszed

{8} oly niddon, hogy gz slidarsbngk (10, 12) a peremturtomanyn (3) tilnyale résacit levdgin
folyamat hatralevi részébe

Ax . lgdnvpont szerinti olfinds, azzsl jellemezve, hogy a2 elddarsb (18, 12 hazdst 8y vighd Tolyar
wati sordn gz elbdarabtarto (1) sz elddarab (30, 12) levagandd tatomdnydt sanvomis & hladtiske (3

tartd taomdnya (83

Az 1.ovagy 2. igsnypost s2eringl eljards, ameal  jellemerve.  hogy o leKerckitew vészoek (8) @ vagisi
vonsh oo g vigddiiel(®) drintkesd magassiga valtoxd, és amig v hdzotiske (1) a zdszerszamba (2}
helép, az eldarabot (10, 12} folvamatosan vigiuk a fekerekilelt résznek (8) azon tartomnydtd! indubeg,
sinely eldsabe drivdhezik o vagdeleld®)

Az -3 igdnypontok blvoelyvike sxeinti olideds, . szzal  jellemezye, hogy legfeliebh 0.5 mm sugard

vigadiet (9} bacandlunk.

Az 14 igaypontok birmelyike saedinnl ofjdrss,. szzal jellemerve, hogy aickercklici rése (R} €52
vigdsh {9 ktzttt egy 0,08 pin & hgfelisbd 0.3 run kbebith vigisl hémagot ttunk,

Az 1-3. igéoypontok bioraclyike veeddntl olideds, avzal  jellemezve,  bogy a2 elddarabot (10, 12} =
hizdttiskeben (2) Hridnd hindst epeldaden gy, 3 hizdtiskében {11) Bv8 slfformizdba htzk, $s 4z

aldformasott «lbdaral (12)10bh tanvageal rondelkedik, vealtal g toljosen hislakiton €y Rovigol ¢ Wdaras



oy
s

SR

bot{ 12} kalibraliuk, smtkor slérjok acbdzdttiske (1} végpodieidids.

Az -8 igéoypoentok birnelyike szeringl ofjdriy,  azzal  Jellemewve,  hogy ax elddarabot (10, 12)

héformaszuk a htedtisksben L)

Bazkie peremekkel rendslhesd hizont alkatrdasck slSallitdssra, amely eszhtanek olyan hizdtiskéie (1)
van, amelynek legaldbd epy vigdsie (1) van, tovabba amely eszkir tanalmaz legadabb egy elbdarabtan®t
{73 ds egy hindszersedmaot (2}, anmclynek egy olvan pereratarioradnya (33 van, ahel & perem van kialakit
v, tovabby smelynek filtactorsdnyy (4) 8¢ §lsd actomdnya (81 van abol 3 feltartomdoy &y ax alsg
tartomdny van kialakitvg, tovabbs ey tartd tartomanya (61 van az olodarab (18, 12} sadimarn a hlaisd fo-
by andat olOtt megtartasrg, abinl aertd tartomdny (8) meg van emelve €3 a paremartomdnyvhoe (3] kégest
A, atin] o Bt zersedm (1) tartd tartormfinya (67 8¢ poremtarfondnyy (33 ket swgassagkiionbsdg i
migpfolel lepalabban atalakitande elddarab (10, 32) tlvastagsiginak,

azzal jellomenve, hogy

&t tartotuiy (81 o wopereminrtomadny {3) k020t exy lekeorekiistt rése () van hinlakitvg, anply fekes
rekitett rész n hisditskés (1) [ovd vigosliel (9 drintkentk, 8¢ lohordvds tesat 2 olddarab 10, 12}

lovagdsdl a hizdsi folvarost sordn.

A8 idnypont seerintteerkdy, sraal jellemerve; | hogy o lekerekitett réer (8} beoeneti siigara mind-

murn 05 mm

o

A8 vagy 8. ixdrovpont szerindloeszkile,  swzal jellemenve,  hogy a ovagosl {8} maximdlis sugar

0.5 m.

A B-140. igény;x‘m-‘:ak barmalylke sroring esgkve, awzal jeBemerve. hogy a vagdél (9) éo o lokerakitent

A 818, igdnypontok bimmedvike szevintl eaxkiie, szzal jellamezve, hogy o lekerekftett vézenck {8) &

st vooal mendn e vigddiel {9 Skt mupssign ofy mddow viltozik: bogy wvigdael (Frosak wd

hiény ponton vagy néhany tartomdnyban Iép snotheatsbe o lekerekitett régszel {8) o vagdsit folyamat
slaidn,

A B-10. igdoyponiok barmelvike veoriotl cezkdz, azesd  jellomesve, hogy a tand fartomany (8) rends
kivish pontosan ssatlakozik » bOzdszenszdishoz (1) vagy a hizdsserszdmmal (3) cpy caysdkdnt van

AE Xn

kiatakitva,
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Fig.7
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