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Method of manufacturing a formed portion of 8 car body
Preseription

The inventon relates orn metod for sanufactaring a-car Body forned part and s Blank for thiv avcording

e the featuees specitfied in the pressuble of elaim 1.

Car body formed parts, a¢ have been applied fe decades in their niillions dn the autonohile industey, are

inexpersively manufictured in brge munbers. Forthis, a shost miotal ool b applisd e sartiog oaisrial, and s

which as a vule is reclangular is then cut to slze which is to say Masked i scovrdance with the shape of the carbody
fornwed part which is to be menuthoitred, and subsequently deformed with & desp-drawing tool o pressing tond.
Thereby, 1t Is sssential that the surface of the workpisce remains smooth and undamaged U to the edgs, T arder o
avold further postmachining befors the painting.

The suiting o size I the case of car body formed pants which sre manufactured it large sumbers is
typieally sffected by way of punching which is 1o say blanking. The machine which is requived for this, ag well gs the

tool which s always dependent on the workpisee, s coraplicated and expensive. Mureover, the pusching provedure

of the art 1o effect the cutting to slze by way of urniog, i particular by way uf Taxer cutthyg, it the case of car boidy

formed paris which are monubctusd i sondl

or and mediors nombers This aethod. however-abo has e

»

disadvantage that structural changes taks placs ibe sdge region, in paticalne a hardening and ewmbrivtlement, which
s disadvantageous with regard o the subsequent forming which Iy to say reshaping procedure, and B not at all
desirable, basnurch as this is concomed, a panticidar problem ocowrring with the application of Hghtweight metal

niaterials, 18 patticular ahoniniwm, which aee heing increasing used i recent tirngs, 1s that is outer gide i potseted
T the sase of thermal cotting, thus also of electron beam cotting, this feads to the cut e, i partivulsr in the
rexton, i which the electron beam exits out of the mstorial aeals, having manufhoiuring socaracies, which arg not at
ali desirable and frequency render pecessary o postanachining. Agtiist this background, i is the object of the presegt
hvention, to improve a method for manufichaing a car bady formed part, in particdar for mannfacturing a Mank of
fing sheet metals ofalusninium cant aleo be nepensively manufichured. Moreover, a design congerning a devios and

which is nevessary for this s 1o be provided, in order to be able o carry out such an improved methnd,

The part of the shove-mentioned objeet with regard o the method §s achieved by the method sccording o
the wvention, according to claim 1. Advantageous designs of the method according to the Invention and of the
machine bl secording to the invention are o be deduced from the dependent clanns, the subssquent description
ansd the deawing. Hersly, the features which ars speeificd in the dependent claivs and the description, i gach case

por e, but also In asuitable combination, can also further form the sohition sccording to the nyvention.

The basic coneept of the present invention, for manufbctuneg & bank of 8 Bne sheet metad secticn By
wisnafacturing « car body forpred part, s ot 1o cut oot the blank Bom 4 fine sheet meta] section by way of laser
besan, a8 is the tase in the staie of the art, but lu cavisage a maierialremoving machining for cutting out the blank

angd o apply a Bos sheet metal section of Hghtweight rostal. This method s particudarly sdvamageons as amuhod for
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mnufacturing 3 car body formad pant, with which 2 plastic deformation ints @ hollow body forming the lakr car
body fornied part or at least & part thereof fs effected subssquently to the formation of the blank. High demands
conesrning the quality can be mut by way of the methed aoconding o the frvention, and specifically with regard to

surfaces, meloding the cut surface, which can be achieved with this,

The method aceording o the vention & particilarly sdvantageous Tor fosnutictiiog vlanks of fine dhset

nrsteriahromoving manner and on e other hand stonoterdl chaoses inthe reglon of the cuiting surfhoey and
pesnring with terne) sepaation oethods donctoscur oF not 1:a notlcenble exfent, on applivation of the method
sccording to the invention, particalarly with the wss of lightweight metal. Car body formed parts, or at least parts

thereof catr by rupaudactured. expensively and with 8 fugh preeision and Tigh surfage quality, even in smab and

particular by way of high-speed cutting. Typically, no cooling or fubrigation is necessary during the culting, with this
viifling. Small, lightweight machines of 8 koown construction type can be apptied. The millers to be used in this
context and which have g dismeter for example of & wun have long tool Hyes and are inexpensive I procurement.
They pernit high cutting speeds and thus an ceonomical manufcture of the banks. Thereby, one or more squal or

also different millers with suitable drives can be applied, deparnling on the size and type ol the blands,

According to o frther development of the nvention, 3 vomplite sucking-away of cutling partichs b
provided during the cutting procedure when outting ot the blaok, in order i partioudar to ensure 2 high swibee
quality of the blanks. Ruch a suctioning is advintsgeously etfected by one or mure suction nozzles which are

positioned directly next 1o e nifler, or also advaniageausty by a central suction nozele surrounding the palier.

Although the cutting forves which oceur, in particolar with the bigh speed outttog of shuminhim fine shest
metals of the above-nentioned type, are comparatively-smull, however it is abwayg necessary o fix the workplece in
% suitshle manner dring the machining. Forthis, accosdivg to the nwethod socording to thednvention, ong envisages
ths cutiing-out of the blank being «ffected on a mifling machineg, preferably o« povtal nilling muchine, which
comprises a maching table, oy which the fine shest mers! section #s held by way of vasuum slanping teehnology
durinyg the catting, Vacoum slamping techndogy s not only an inexpensive clamping methed sdilch is advantsgeous
with regard to the exchangs of the wortkpiecs, but ke also particularly suitable fo arder to obtain u high surfice quality,
due to the fact that the othenwise common damping at both sides becomes superthious. The workpieee surface i
foaded over & brge ares due 1o the suctioning, so that 3 compromising of the sensithve winkpione surfaces can be

avoided without having to make particular precantions.

Scoording o the tovention, 3 machine ishle which & advantageously spplied on outting omt & blank
axcording to-the methed according to the tvention s provided for sproadiog ot {nounting) the foe dheet metdl
seetion, B order to be able 1o camy out the method sccording to the Invention in an eoonomical manney, i particalay
with editen numbers, The maching bl according o the nventivn: for mowrding @ oy sheet metal seetion

comprises & multitude of repesses, in panticular bores, In the apper side and workpiece support surface of the tebly,
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and thess regevses sre Sonductively sonnested to  vaonun scirse. Hreovanple 8 ¥ac purp: in order 10 it

Agcording o the irventlon, the workpives support surfce comprises at losst oue preforably racess-fies
graovs, whose course ut loast in sectipns cotrssponds o the contour of the Mask which is 10 be ent Therehy,
aecording o the nvenion, the groove B advantigenasty dimensioned such thed & feospane e Bie citilog toad &
Harmed oo cutting, The baske conoept of the muching table scoonding e the Invention Is therefines to sreate a five
space fi the cutting-throuad toad, s tepleadly the miller. on accownt of the groave. This groove is advantageoucly
deslened in 3 revess-fres miaoner. THES & importast, i ihat oe suctoning s «ffocted in the reglon of $e wopve el
acd thars any mticles which arfse on outting, I peeticub sveet or chips, Cannct 860 IR0 B TR0 of sven into the
s sowree. Recesv-froe i the wotent of the present vention is therefore to beanderstoad ay thase recesses

swhich gerve forsyctioning the workpisee, Lo, which gre connected (o 3 vacuum soures;

Acvording o the iwention, 8 separate sustioning & provided Bor the particles arising on vutting, wherein
this separate suctioning patiadarly in combination with 8 smvot-suriased geoovs which & fos of nndereuts sad
teneyses Iy particulurly efficient with 2 suctioning front the toof side, With such a design, 3t s posaible 1o remove the

sutting particles diveetly affer the cutting sod in a compleie mannee, by way of stnple abr sustiog,

Therchy, the groove is advandagenusly dimensioned such that the groove widih b slightly Toeger than the
miller diameter, and the groove depth fs such that the miller san foroerse st dosply nto the groove, that the out is
efifected complately by (e cyfindnical pant of the millee wall, Basibally, B B possilids t provide several gooves g
fool suppoet srfaes, Br difforent blanks, but s partiontarly advantageous with segard o 4 high suefice qualiny if 4
groove is only designed i a peripherad st comesponding to the contour of the blsnk, sioce the particles whick

arise on sulting can then be removed pretindarly well and fo 2 somplete manner.

Bastoally, i s useful to swtion the workplece, thus the fine sheet st seotion, from which the blank is to
be ot out, onto the tood support suelace of the machine table over the complete surlfies of s warkpisee, W order to
relinbly provent 4 warping of the matsrial. However, # is particularly advanisgeous to oresse the holding foree
directhynest to the machining reglon. Thiv, with the machine tableascording to the nvention, 15 efitcted byway ol g
larger mumber of resesses belnx provided dn theadivest viciotty wd both sides of the ot than o e ronwioiag
clamped (sproad) reglon. If the recesses are desizoed as bures and these sre equally kogs, then sdvantageoudy 2
larger number of bores are to be provided o this vicinity of the groove, than in the retsaining reglon, Wresesses of s
should by significandly greater 1o the region next v the groove than In the romainibg slamping regin,

5

Regions with an increased suction forcs w the vicinity of the groove and which comspond Ry instanee o
fourfold to tenfold the groove width have been und to be advantagsous b pravtise. 1 therefirs the groove Is 8 ma
wids for 2 6 mm cotter for exampde, then the beo viclaity region next to the grones which are provided with an

ncreased number of reeemses should sach be 16 - 40 v wide.

Sinee an adaptation of the maschine table 1o the blank contowr Iy way of the jeoowe and, as the case msy be,
the inerensed nurmber of recesses provided in the mpion of the groves, Is sividaged & the Inveative dosign of the
tashine tble, 1 B panticalarly sdvantageous fo foon thiy individus! adaptation by an adapter componest, here an

sdapter plate forming the workplacy support sucfave of the table, whersin this plate 1s amanged on & main hle of the



maching tabie, b axchangeable s can be connested 1o the mgt telde el by way ofvacusnuclaplog lechinology,

as well as bodd the warkpisce by way of vatuom clanping technology.
The machine wble weording o the invention thuy conslaly of the actusd sain bk, which can be

on this naain table snd widch te sdapted © the vespestive blank to be muneiachred. With this further developst

accarding to the Invention, neither special means need to bhe provided for Hxing the adapter plate anto the main table,

nov special means, in ovder & fixedly dlanp e workpieon on the adaper plais, B the réomoes which we present

the main table and which are standardised and conductively comtcstehle (0 2 vaonom sowrce are saly pastly
sworkplese, Le. e fing shest matad section is clamped on the adapier plate via the cthier tocesses In ihe maln bl

which sontinue in the adapter plate.

Thersho, with regand to the desian of the adupter plate, it s most stmple 3t thereeessey which aee offcetive
i the adupter plate sreslipnedhwith recesses i the main table. However, fur ressons of tolennes; # i sdvantageoi

if thess revesses i the adapter plate sy widened toveards the main table, stote then g conduetive sanmection iy absy

comured 1 the adupter plate comes ity otact ont fhe main tabds i g slightly dieplcad roanper

Ascording o @ finther developraent of the Invention, o envimgss one or moee gmove-ike recesses which
e sendhctively vonnected fo reessses i the ool suppodt niefiice of the adapter plate amd which enpiige over several
wreesses n the miatn table being providad onthe side of the sdapter plate which fices the moin e, fn order to
ainure the nesessary suctioh cotmettion conosving the maln tabls side, i particuler 1 the edie regiona nex o the
groove, wiiore @y Inersaved sticioning 1 o ke place. Thereby, socording 1o an advantapeons futher development
of the invention, thase trovve-bike recevses notionly sxtend in thesegion below the vecvsses i fhe sopion of the todd
suppont surface of the adapter plate, but sdvantagrously wlsg next to this, fo seder o branch off fuher vasuum
sepaeity from these adiacent reglons witich i the nuin toabde e il provided with recesses, stvas Koashisve 8

sufticiont clampiog foros,

The tnvention fs hersinafies oxplained it wors deall by way of oog smbodiment sxample whick s

ropresanied i the drawings. Thers we shown iy

Fig. i By & poeatly shplified, sclienwstic. perspeetive representation, a purtal swilling maching with »

sonching table, aocording to the vention,

Flg.3 1 an enlarged mpresentation.  plan vivw upon an adapter plate,
Fig. 3 3 fvwer view of the adapter pladsscoeding o Fig 2

Fig. 4 i an enlorged reprosentation, the detall IV of Fig, 2,

Bl 8 i enbegsd reprossriation, the detat Vo Figs 3 and

Fig: o e plan view of g maintable sy,

Theporal mithing machive which is reprevented i Fig 1 comprises 2 millngouter head 1 which formg the
sotation drive fora miller 2 at the fower snd of the nitfling-ontier head L The saifling sotter bead s wranged on 8
portal 3 s a mansversely displaceable wabrer, il porial belog longitudinally displacenbly monnted on a8 braghine

table 4. The mitliug cutter head 1 for milling s lowered 1o such an extent that the miller 2 oan divide a fine shest



mictal section which & clemped or sparnsd aut an the machine bl 4, nto one or tore blanks, Thereby, a presst
{nvopranuned) path curve i mavelled by oway of soltably sotivstion of the milling vutter head tranyvarsely to the
pertal 4 anid activation of the portal akeng the maching tsble 4, wherein s path aurve comesponds o the tuter

contone and, as thy sese oy be, he the oner oontourof the biak.

The machine ble & consisty of » main wbls- 3 which repressas e notual supporting nd Rnctional table,
and of an sdapier plate & which 15 soangad on the upper side of s main bl and forms 8 workploce support
aurface T The rodin tuble 8 is costructed as ao alr table, fe It comprises a namaber of fislds Gurays) § which, as &
seprosented in Pl B, are provided W cach case with u number of revesses By the forn of bores 9 which arg

condustively ponnsatad within the tabde aod are connactad fo 2 vacai sowrce in e Rororod & vavuum punp.

The adapter plate 6 consisty of two plate balves 6a and 6b, which are depositad next to oue another on the
main tuble 5 The sdapter plate § consists of slumintum shest mvtal sod s 4 o thicks Dy the workplecs swpport
suptaee 7,4 comprisss recesses 1 the fornofbores 10 which we disvibnted over the srfaee, 48 sellss segosses
the formy ol bores 1 wdich extend to-both sides of g prosve 12 provided by the workplece suppoet suefice Tolithe
adapter plate & The proove 12 16 Bee of recessss and is amanged in a wamner corrssponding to the contour of the
workpiece 13 which & o be cut ot The groove 12, with the adapier plate 6 reprosenisd by wiee of she Bgures,
ancompasey i totad six equally uge blaks 13 The blanks (3 caont be seen in the fizeres since the adapter plate &
reprevented without the fine sheet metal sention fo b oot o sbe However, they are ascondingly ‘provided with
raforenee numerals In the Bgures for 8 batter wndorstanding. The proove 12 has o depll o 2 mimy, 50 that the miller 2
movey within the groove 12 with play onomilling out e blanks 13, but s be lowered t such an exiont tht Us culy

excinstvely with ity side surlace.

Agcan by rpcopaised by way of Figares 3 sud 4, the adapter plate & comprises dge raglons net to the
bl 13 el these edge regions we free ol boree The adapter plate 6 o both plite hebves 63 and 65are vanuam
s:.ksmpesi auto e main tble S n 'ihese-e&gemgi'{m& as soonavthe sr*;ays 8 of the mah table § are conpected o d
c’ksmpﬁd on-the szdﬁ_{ster pﬁat& &, ?ikﬁwi'se E}}f way of vacuumy olamping tef:’f_ma?agy. For this, e bores 1@ and 1 are
connectad 1o B vacuim sowres, and speeificatly by the bores B b tle pwain table & which ave located terchelow in
this rogion. A purt of the bores 10 and 1] sre aligned 1o the bores B inthe reatn table 30 The bores 10 sad 11 inthe
adapter plate are desipned sadening to the bottony, 1 order to alse ensure this i Gie adapter plate & does not fie
sxactly in the designated position on the nain talde 8, Morsoyer, grovve-dike revessss 14 are provided onthe fower
side of the sduptor plate & in e regions i whieh Se bores 11 are avanged sod hese recosses on the one hand Boos
a free apaes conneting thess bares 11 arvanged with 2 high sirtacy density, 1o baves 8 _iyiag therebelow fn the main
table 5, but on the wiher hand are also arvanged vubside the region, I8 which the sdapter plate & comprises bores 16,
11, Bores 9 in the main able 5 are conductively connrated vz thess groove-like rocesses 14w the lower side of the
adapter plate &, i order In this maewer fo beprove the suction vohume, I partiouler for the borss 1L aud das e
heddinig foree, The borss 11 which mre srrangad around the groove 12 with g high density, ensare shat ong tan fix the

blank ou the adapier plate 6 with 2 partcalardy Tugh foree, i the edee ragions of the blaka 13, this where the miller
2 suttiogdy copages indo the Bne dissd oyl section during the outing procedure; it erder on the one hand o s
cosurs tht s adequnte Rurtien i given, in particudar in the sulting region, bat o the other hand ke tlso sneure tht

the contast is effecied in & gap-free bravner, so that ne particks can gt into 1hie region.



Acstetion tube winch surrounds the mitler 2 and which duwring the milling procsthirs moves up to directly
ahove the upper sids of the spread shect et setiony and which sucks with a higii vaauan s provided, i order 1o
compicte suck mway e particles durdng the milling. & siction How sefs i through the groove 12 due t the fact thal
the closed groove 12 b arranged at the fower side of the fine sheet maal section, where the ket i prodixced by the
miller 2, sod this suction How sngares that partickes, I partioular swarf o chippings, oan be reliably sucked away

ale i s region.

The maching deseribed shove sorves for nanufactiring blanks from fine shestometal sections, thus oy
example fony abumini sheet mctal, with 3 hickness oF 0.8 to 2.5 poy, as s appifed for blawks B oar body formed
parts, The adepter plate & s adpted to-the respective shape of the Blank, Le i o bk of s diffcrcaislpe ik ke
mafaotored then the adapter plate 6 B then o be exchanged by g soitably different adapter phae with 3 Jifforent

Lrogve saume,

Listof velorence numsraly

wmilling hwad
2 miler
3 portal
4 machine table
3 main table
& adupter plate

63 e plate half

6h vight plate badf

i tool support surlace

8 arEays

2 bores tn 8

1 brres fnthe gurfies

H brees to theregion wound thy gropwy
i3 EIOove

13 blanks

4 groove-Hkereconses
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