'Devi.(‘:e and met hod for separating a shaped substrate froma stanping
t ool The invention relates to the separation of a 5 shaped

substrate fr t n I h n whi ch
‘can nove W tlﬁéqrrg%%eg%m% oq‘(?t}l-’g’% gé%o%%’rﬁ%t;megcﬁos e cha%éxsat? whi ch
a first Erambarspampingryeelas a support for the stanping tool and

a second chanber part serves as a support for the 10 shapeable substrate.
A net hod for produci ng mni croengi neered conmponents i s known under

the nane of LIGA proteSs inventiom relategr fkh Ee?orﬁﬁﬁaﬁ?rt{qrt h8§r dbhy with

Synchr ot son gagbedi sibsEraekr Faoat laﬂgstal\ﬁ;&mglgtwl ngaﬁngpba:ﬁalcr.S)of By
pressing a nDIdln such_as_for_ exanple a

tooI |nto | dabl e
| ayer of thefHd %’5 8. t"ﬁ?]g%‘ diSPehs e &l ﬁé{:*‘erjﬁgsﬂf??\ Ne? g€ in the
range f ranm;'ahésw rmfloraat elodeald e ewhhmbered ofcrwhieter sa arfeirst

produced P ERSRALLY pUIILABRUIDANY ARl ETPELALHCE AnaN odi o

above the era ure
A devi ce i n ar@oAd&eCONSG t¢hmq196pa8t8$¢r&§8 as whi euppertsuifcablthed or this

pur pose 1@ont§hg§e§bfga§{ggétratewth one chanber part fixed to the franme and
one 25 noveable chanber tg}@r Setting the_ pressure and

tenperature conditiohs i MELdO% he ¥PanbePTPSUFiAGed tHicroenginparad ned

val ues of a ¢ompenastsNdHN kndwrf | ¥8der tleélarﬂaafe Paft .LIGA procesdfter
t he hot - nol dlﬁg rocess has f| ni shed, the 30 _nol gakgﬁrrate i al whi.ch has

been applied' sOBst rht eCSTMAB s FFHORM ¢ ¥ i x qrBRAYpart Lhher es
to the peyhehnst oént hkadihidiong, t dbleckeoplat igqe afpeding ugialg os,

shr i nkage, propessese pApSUlAGe OGS 0he rodiNe a0 daMRhdl 4100

caused by t pr ocess e sep ina sui nanner
A device in metertahceswehhadEfegsegompie Al layer Wi dihelanmtaatcﬁeu to keep

flexural stregses-dinénkf¥hal JRirndlUiies KeBAdindn 2pfle fpoavoid

geonetric
from a few nanometers to a few hundred micrometers are

produced, preferably under vacuum and at a temperature
20 which 1lies above the softening temperature of the
moldable material.

A device in accordance with DE 196 48 844 C1
which is suitable for this purpose contains a chamber
with one chamber part fixed to the frame and one

25 moveable chamber part. Setting the pressure and
temperature conditions inside the chamber is linked to
predetermined values of a force acting on the fixed
chamber part.

After the hot-molding process has finished, the

30 moldable material which has been applied to a substrate
support on the fixed chamber part adheres to the
patterns of the molding tool due to large aspect
ratios, shrinkage processes and surface roughness of
the said molding tool caused by the process, and has to

35 be separated in a suitable manner.

A device in accordance with DE 195 09 452 A1,
which is intended to keep flexural stresses at a low
level during demolding and to avoid geometric
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-2-. limtations on the rmldrngtool surface available is used for
t hi s denol di ng. A nold insert whose m crostructure 1is
transferred to a nolded part is surrounded, in its edge 5 area, by an

'ej ector which, in order to denold the nol ded part, can be noved between

an at-rest posit and a . worKi ositi ace whi.ch.can be filled
with a press FW}EEQFPBFd 2 5?Eb|88386ﬁ9fﬁ89 S|%HF ce av gaéﬁﬁbtb? whi ch
is renote fraosetihéomoitida dembldhnglo t he morklng position of the ejector,

the intention ie At ha sqetrqgmul ﬁ%&g éﬂec‘[eglg%s o] the

nol ded part, build up a pressure ween e nDI I iser d tHé mol ded
part which i srepsifergedotded amrdded pagy ds esunrQurmdad .stimi iths dedsedi ng.

Moreover,g it 5b-8515 bj/nté‘r‘i‘d%ef&@r tReiehect of Q?rdE%VeQd Nbemb & V\’Qﬁg' ng
position wth the aid of thé pressure fromthe fluid However,

in the sol ut PGAdeAs @dted FRePRoded bebyeent Pn af-4afits RABLFEOD| n
whi ch the spagd i OWwoe&dng cﬁﬁtim daal spadet b cof é@:@ fﬂewﬂlmédto be

designed 20 as a pressure i n ord to dIS | ace t
ef ector, has"ebba §e§SBﬁé6F‘r§b F3’ taeproviger, & Ehafomidiorabi o
unreli abi | i t yheTheFedtobevhiish tike nehdte fronsethe amdltbd adjrad .ni Doy

ejector h ayer t ed rt. |.ying abo It
are prOV|dedg§% %égﬁﬁéﬂq g %ﬁ%ﬁ ﬁ % (He Q egP&%hetﬁﬁde ﬁﬁ% é%ﬁeggon
of the nol dethpsritlm tfHais) eéhg‘rlldrayameadbem@aaﬂﬁse'ahed edgesir @4s the nay

have a consi dgfiabke §Q¥€rseb€ﬁ&0tu;9” d h%ressxfx‘é“bb@@e%h tEﬁeder\(d:E&

Al so, the control of the enDI IQP process i.s 30 undefined
result of ﬂﬁéerFoPEQ P@ﬁﬁﬂWh&F@ﬂ&thﬂa@%r@?ﬂ%}ﬁ%ﬁ %9dneans of
nmechani cal as Séoﬁ‘ésu'ﬂte be@eils@urmcahthemamamﬁé paurdré@r@rns ilcar gel 'y

tral bl, A furth d t d t chi f
et he dn o iBEengerndthat o Shrn et {SCt Sl chioked Ry ite YorktRdeau t h

an expensi vepostipdapantvithnehessaddi bf the pressure from the fluid.
B1229DE However, in the solution disclosed a method of
operation of this nature, in which the space provided
for the dual function of the fluid has to be designed
20 as a pressure chamber and, in order to displace the
ejector, has to act as a pneumatic cylinder, involves
congiderable unreliability. This is because the mold
insert and the adjoining ejector, together with the
layer of the molded part lying above it, are provided
25 as wall elements of the space. The undefined adhesion
of the molded part on the ejector may lead to unsealed
areas and may have a considerable adverse effect on the
function of the device.
Also, the control of the demolding process is
30 undefined, both as a result of the force control
applied and the termination by means of mechanical
stops. The behaviour of the shaped part remains largely
uncontrollable.
A further drawback is the edge-side matching of
35 the ejector to the mold insert, since such a direct

interface with an expensive component unnecessarily
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-3 i ncreases the risk of damage or of some other adverse ef fect

on the tool. The object of the invention is to nmake
denol ding nore operationally reliable -argl 40 largely 5 prevent damage to
expensi ve conponents. As clainmed in the invention, the object is

achi eved by f _a.devi or ¢S rating a_sh d substrate froma
st anpi ng too%%g\%ﬁ%gsa tglzﬁ rgg ﬁcﬁgnb%ie&%‘a < %ér g, %\%ﬁ}echo%%enybé&ﬁgggﬁ wth
respect to omr&fentt ey theotoofl.a cl oseabl e chanber, of which a first

chanber part ser a . o f Qs g hes | t eql ond
p $ee A%KY SUPPORE f Qe %ﬁ&%ﬁrgwﬂ egl gnd amé%e

chanmber part serves as a support for the shapea substrate.
chanber cont 8eAQlEisGhsPPEE e IRSFELIOoNallphi ER1igkeR taRd cRaNbERrIS1E| osed,

fixes thessubskiahe Hamage ithbs expRp@filreOdichigdhentes. Stanping area, wth

t he result that the s bstrgte.ls clletac.hed fromthe sta |.ng , tool
when the chanber is Bfengyaimed in  the Jnyenpion, the, objFLf 18

hol der can akfieveddilsplmeans pafald eleticd hfodi meplairan ioky nrovehapédof the

20 chanber , doget her. wit.h e _su ri_for the s{ anping tool
encl oses a ffg;ﬁé%%ﬁ;%g%sgrl%%cﬁar%ea\ﬁpmgt h:A) \?lan ag‘(f:jle%s? y?gquﬁeoﬁ Fst p?léssure
chanber is npelitsed which man the sopedr witbr nespesttarty nope oghobkean
annul ar 14 FoQve-YWoichhibepupphiat & Aalesn dgl gyt he
pressuré' chgnber C%%%t%?ns Ctﬁe substrate ) hgﬁggﬁ as émﬁ%@e%%fg part
and oper at es SSRVER &5hiBUPPOYtevEPT of heeBIEABPEINGY togsd anshetinBeFendy| i nder

with whi ehatbersupsttateehpddlens Sanoygspberaribd hehe shapSLkate by
I ncreasing the, vol une of

t he substrat@uﬁggagFe' Tbgfrgggggg%'tggPtﬁapﬁeraghsbﬁﬁggggﬁgrggﬁégg?ﬁgs a
st anpi ng whdach, wiherh tlosl chahder ésgajesedr,ouiickddeciper sphetaate face
o pone, SLSTPA0 108! S R LRE' e ST SR DR LHE
the risk of resud&nklet the substrate is detached from the stamping
B1229DE tool when the chamber is opened'.4'
Furthermore, the substrate holder can be
displaced parallel to the direction of movement of the

20 chamber parts and, together with the support for the
stamping tool, encloses a first pressure chamber.
Advantageously, the first pressure chamber is machined
into the support for the stamping tool as an annular
groove which the substrate holder delimits.

25 The pressure chamber contains the substrate
holder as a moveable part and operates, with a high
level of reliability, as a pneumatic cylinder with
which the substrate holder is moved toward the
substrate by increasing the volume of the chamber.

30 It is also advantageous if the substrate holder
surrounds a tool holder on the support for the stamping
tool, which tool holder engages around the peripheral
face of the stamping tool. This avoids a direct
interface between the expensive stamping tool and a

35 moveable part, thus considerably reducing the risk of
damage.
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Furthernore, the substrate hol der, where it rests on the substrate,

delimts, together with the tool hol der, a second pressure chanber
into which at | east one duct for compressed air is guided, through 5
the tool holder, in order to assist with detaching the substrate from

the stanping tool wh he chanber _is opened. The support
for the stanping tooﬁQg%ﬁF§Wﬁ§**ee&he S&E§¥§a$8r ESASeEsseyPSEF, égfirst
of which ductrests 16n comnectuddtiratiche 8el $thipsessurgethemberitdndthesecond

of whi ch Qg Sm%lsdgxo,nng(:ts%qiotn[% gg}[eeég{ﬂ‘e | Bhé{aﬁe 00lineo M?i{l?rat
Moreover, the Tnvention al So relates to a nmethod’ for separating a
shaped subst dgestf rone adust stempicagpressednsaide asclrededthakbepudghi ch

contains &  thePAHIoI0ThETHEDET i RABL8WNiteh £t JPOUPL th L BeE£SRERE ERe  ONE
anot her, of which a first chanber part, serves_as a supgort or . the

st anpi ng t 0olSURFFr2tsechim c hfoeft HARINg tood, itensthes ©% o015t he
shapeabl e sulkglemaide. The 20 substrate is fixed to its support in an edge
area whi ch lies ﬁ#%ﬁide aeﬁéﬁgg%qglarea and is_detache fron%thg

st anpi ng tool by opertitTy P the stamping | topy GaHLALAGedEE% f an
initial detacdunsts for aoapretsad isifprredfinstheff i xhickdgiictrseaishen t he
25 cha roi IS, | . i | Yy (o) ssed air
and further SOBMGbe o SHY PO pheASYoREAey na o SEEBRETSEL T
separ at ed frotpiche dughpi ngs comgefted to the |duatontimastheo thelknown
solution in agAgdance 30 with DE 195 09 452 Al, in which the nolded

part is detached fromthe mpld insert in functional_terns only by
means of force contr&PRPYREY ofthhe HFERAGON t 1RlSC  Belak®RentOof 2t he
substrate frasthad Stfowi Nngep@thting a dishiaged | Hubstardtaus fumati anal

whi_ch be 3 | Led, diff Ly. Wiile the sub '
el 1o I5  EETEIDRoNOTh THE Sge Heaes, Cnh i 1 dSneatia i S S

fromthe stamaging ¢Hokhbybewi tmtts which can move with respect to
B1229DE ther

of the chambére fhe perf'ororr%n“é%iCh aoFitrﬁg %gglggrpﬁa{ﬁ?;gn%%éyléagggﬁsem "

control | abl esuppert for the stamping tool and a second chamber part

serves as a support for the shapeable substrate. The

20 substrate is fixed to its support in an edge area which

lies outside a stamping area and is detached -from the
stamping tool by opening the chamber.

It is advantageous if an initial detachment

area which is formed in the fixed edge area when the

25 chamber is opened is increased in size by means of

compressed air and further opening of the chamber until

the substrate is completely separated from the stamping

tool.

In contrast to the known solution in accordance

30 with DE 195 09 452 Al, in which the molded part is

detached from the mold insert in functional terms only

by means of force control by way of the ejector, the

detachment of the substrate from the stamping tool is

divided into various functional sequences which can be

35 controlled differently. While the substrate is held to

its support in the edge area, it is possible to

separate it from the stamping tool by suitably

B1229DE



substrate is not stripped off or ejected, but rather is initially held

in place and is then pulled off. 5 For the functional

sequences which can be carried-o® -by neans of conpressed air,
separat e pressure chanbers are provi ded, in which stable pressure
condi tions pLE va any tine. vant a I ~mihe

operation can h‘ t;ﬁq @ﬁebeowl I?%b?@ecgn ed The Qﬁf%ﬁ@\%};@ hat the
mol dabl e or&attdre atnOilsledemnnetd cemalins vﬁam&Y sppnragrOBé.elblef f €Che

and wi t hout gﬁggwgtef &ﬁpabtte R b Ui @0 d, b LLACE 10f
manual r ewor automating the

separ at e proééé‘s}léiléb'sh%d Whi Phaegnapd rlépgbéﬂcéb}lééﬁsé’ééent to nol di ng,

lead to 5 an Incre@e@ | RhRr Odhidt\idnal sequences e divesdh onpés to be
expl ained in nore detail bel ow with reference t he di agr amrat i C

drawi ng, in CArTgRAchOUsy bY Fegns oPMRY € c@1for SERRERTY
m croengi neepedssure chambegyad t eaps prd%iigiecﬂ sin@wsw}ﬁcrﬂen@d:aibm

device contained ordanc with Fig. 1, 25
Fro 3 shouboRRurkLceriicions, mievatbats ARY ckree Adveitaded i
denol di ng hasusaken phacaletachment operathenrmd:dnngpuje‘ame tameaccloe dance

with Fig. C #p&_t under acuu S ct 30
cl oseabl e ﬁe%%amy oalrrfpfr?dseswijl %@Cn% 7 pg% sd%ﬁn SZ—Bg rﬁ(\g\}r@é?lfecan nove
with respectmﬁ‘éeéhélaﬁét repover \giegH Y, W@%a‘?ﬁi@rnija?%d& ebfeatras a

support for anat a«mr&mt teb.Qth3 apg tﬁ’éﬁt@zﬂﬁ eharbaihdakbod,. Ofhd
substrate Bgort cont ai hs eabl e substrate

Tenper at ur e- é?fﬂi‘ ] a"t)gs g é:tewoda"terrﬁé’sﬁf:ﬁﬁe WlF%qw‘P%‘a f or

hot - st anpi ngposs1b111ty of automatlng the separate process steps B1229DE
support

fgr t he 155t arrvﬁl g to%ﬁ'Il con‘?een N %e%g?ﬁﬁ ¥’6 grq__F ?‘8& der aéi ichis
attached to anbaserphateif pmdductivity.

The invention is to be explained in more detail
below with reference to the diagrammatic drawing, in
which:

20
Fig. 1 shows a device for molding microengineered
patterns
Fig. 2 shows a demolding device contained in the

device in accordance with Fig. 1,

25 Fig. 3 shows an excerpt from the demolding device
after demolding has taken place.

The molding device in accordance with Fig. 1,

which operates under a vacuum, is constructed as a

30 closeable chamber and comprises chamber parts 1, 2

which can move with respect to one another, of which

one chamber part 1 contains a support for a stamping

tool 3 and the other chamber part 2, on a substrate

support 4, contains a shapeable substrate 5.

35 Temperature-control plates 6, 7 set a temperature
required for hot-stamping.
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seal.ed by a sealing ring 10 and engages around the 5 peripheral face of

the stanmping tool 3. An annul ar groove 13, the inner cylindrical face
14 of which is extended by the cyldi mgrical circunferential face 15 of
the tool holder 8, is machined in the base plate 9, which is attached

to the tenperature- cqat rgénpg%te Sr cil6e aéy&%‘d ﬁ Ign Flsj%al |2ng ti_’ll ngs

11, 12. An annul ar Strate. ho d|§plac
paral l el to supptht diarcthenstampinentavlof tdwntahiatsher mlisdrioahs,

together wthy %ﬁeh%rl%‘ie gl3 ‘ifl{bﬂcﬁ heg C%EH%E&GEE' 2 page ‘;?i_f%f‘tr = feeghduct

extends it, irst pressure nto whi ch
18 for corrpr§§§é§da| PYj @ seaéanaedrmﬂoa@n aRe Rngagest argunthetBebstrate

hol der 5 1BerwdheRadn £HEeeNsk SitdR h@ﬁaﬁ\pﬁ!ﬁ@l &b PN 319, Awmsﬁnularserves
as a bl ank hol der, mnth a sur,roundi n

bears, way of sealing
roans 21 2297gGH a3 £ hERS0 Lrgiftor CRYTRNELFRhI TACR0 L 206 WG 0bF hol der
8 and ageiknehdelde yutidie cgylﬂﬂdrtadalfa&eca&fefrehheagrcf@m: 1% of

respectively hi S h t subgt.rat I |ch can nove
in the axial g%réi‘?gng ﬁ?egbﬁé tgg “y oﬁeF% egﬁlggl %a%?s 3$qb 3
pneumat i ¢ cywhagddr . 15hetzach|eelngeo ofchneoveﬂemratsundewmt:edll wlate dbérection

by the 4, bagg plsatged ardd seCtiPn by, St%%strate ar, de?rEG

not shown. Restoring springs 2 erv to r urn
to its at-reStbgssprtroRodrdear Lthe whichk gan dte c@?ﬁﬁ%%%%%i rar¥ahbel been

stopped. In the @ireRfliciD ofOfbiéRént bhethes@hﬁtﬂlﬁstxe pael defords, is
rai sed suffici ntl% far for the ErOJectlon 19 ther W th

surroundi ng 589Ft86T nBithRo Hhej grePo Eyo%ﬁ Fpd thest hﬁ?ﬁ?eﬁr§ﬁF}%ﬁe of
t he st anpi ngfaeel 13, v&i:tdtDL@ktendsthts BS friafstsrprmsurearr;ma:ﬁbéﬁew;gur es.

35 A1R800d, (e, ¥PLL25 cLals SOIIY epgedofl b Lligeq o fizsgopl ate 9

opens |ﬁ%0 averticald y Tunnrng s O&% by "a t0rt her
duct 27 in tbheided through the base plate 9. The substrate holder

B1229DE 6, which on,  the end side has'g proj ecEQF 353 #RiLRr as an
end- si de out[et. T e two feed ducts 18, re supplie

nol di ng- devi EET¥REUME | blanboﬁlprlélersyé'ﬁé?ﬁ (ﬁoﬁ%ﬁ@\‘m}il&ﬁd ﬁﬁi‘ﬂ- be0 .,
activated pesepar abgl way Sof sealirdienmelaai®i 29, cyel e, apaingicchthae

pattern Of thuter cylindrical face 15 of the tool holder 8 and
against the outer cylindrical face 23 of the groove 13,
respectively. This ensures that the substrate holder
16, which can move in the axial direction, is able to
operate like the piston of a pneumatic cylinder. The

25 range of movement is delimited in one direction by the
base plate 9 and in the other direction by stops, which
are not shown. Restoring springs 24 serve to return the
substrate holder 16 to its at-rest position after the
feed of compressed air has been stopped. In the at-rest

30 position, the substrate holderxr 16 is raised
sufficiently far for the projection 19, together with
the surrounding seal 20, not to project beyond the
structured surface of the stamping tool 3, although
this is not shown in any of the figures.

35 A second feed duct 25 for compressed air in the
base plate 9 opens into a vertically running duct 26
and is extended, by a further duct 27 in the tool
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surface of the stanping tool 3 is transferred to the substrate, for

exanpl e I n accordance wth DE 196 48 844 Cl, begins with the
cl osure of the nol di ng device. At thys-tine, the substrate holder 16 10
is in the at-rest position After the appropriate atm)spheric

conditions ( ave n set usin control stem
and t he desi :ﬁé’ccitl#]g‘j Q‘r af"ﬁ ar aﬁagnbe seJtd%s ﬁgig (t)urfge ontr ol
plates 6, 7, ductst Hfs,tvnﬁoamb@npphxe@ by a moédpngn-demed pe.eumeallby 15

W th respect a in or ~and disd ar}géarl!- @rtrlg Led manner
until the stactrcr)pl (r%g)qt oor%}é?}%c%rreéﬁoﬁt ogf‘10 gon tact wt tlﬁ apea%
substrate 5. SER&FaU8L¥reans of a force-controlled p03|t|on|ng

operaéI i ong t{lﬁ t SRS tdt@dn ind Sﬁﬁﬁsiﬁlmi@%ﬁpehﬁaa&agnt eel tBei n 20

accordance wi et process paraneters er a e chamber is

cooled to a ;5’1"8%%&“‘? g ﬁ%’@n LRIFRARE n§O°L 3 etfetdAmSE ¥ etearR &Pt he

t enper at ur e- Gidgtdayd ,at es for 6, eZc.an@.lre ng tilm s pekiceddanke surivact

cont act bet t t ing tool 3 and,th ubst ate 5 which_has been

25 brought a t19p6y %%284:% Zéf%i ngb%%lel?%t [ gﬁgps %é‘l Sht acf jf-m IPl

f or ce- r egul atmedl dimmgnedlevice. At thi\Metnimehethdeermtthtetbab@eat a6e has

been ea d,; st aé§£&ph L 5SS U 0N gai n
%5 %ﬂ? ir' %b gt ?osﬁt&d% %g% equhl a ?%%p iat@

established in the cha he pressure |za as taken
pl ace, conpr ESEWPRIGTIC %q;phtécpns (Yaruye) flave doeeni18ebyusdBgs the t he

pneumati ¢ UNigneumat iONMBHAEEEd ok stth nﬁrﬂdndehét Q%bitﬁédm%@n@eﬁéeﬁi"é“ lzted f
a resu (0]

gaseous nedi ich is suitable for the

t he pressureli’(?tﬂvwi?ﬁ SRF iYe10R %%ef??@?eg?‘é’%ﬁr%Olaﬁja%epli‘?est Re dubstrate
hol der 16 i s the fiweplcmaadpetzovpaﬂssthe Chagier pogitPoned i ekhécally

proj ecti 19 ogether with the surrqundin se _

B1229DE 28 J.tthgl.Q pect {: oné "another 119 aéorcé e%?% gﬁSFﬁgcsurface

of the subst ranE el lSidhoeanies untll;onhactst@mppslg quiov%nenmsasmato
substrate 5 'c%r&raf‘csé%t tEQWEhQEeIaBEeSlé%tsft%fa%estﬁop;[ﬂﬂ%nb‘gg ho@ahgr ce

which is proportlon pressure. The se ing of 5 the

annul ar proj & i od 1FViretrontiad e BOpibdgRésIa OPeRARY pr EBSur e

ghangerh28 WiyHstrata se Opd i readddy intot hthsubshmpliangd, t&be tmpoknhol der
and t g5

Sta@%of%ance with set process parameters. After that, the
chamber is cooled to a process-dependent demolding
temperature by means of the temperature-control plates
6, 7. During this period, the surface contact between
the stamping tool 3 and the substrate 5 which has been

25 Dbrought about by the stamping operation is maintained

in a force-regulated manner.

When the demolding temperature  has been
reached, standard atmospheric pressure conditions are
again established in the chamber. After the pressure

30 equalization has taken place, compressed air is applied

to the feed duct 18 by means of the pneumatic unit,
compressed air being understood to mean a pressurized,
gaseous medium which is suitable for the process.

As a result of the pressure building up in the

35 first pressure chamber 17, the sgubstrate holder 16 is

displaced towards the chamber part 2 until the

projection 19, together with the surrounding seal 20,
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tool. 3 and into which the duct 27 opens out. After the pressure
chanber 28 has been filled 10 with conpressed air via the ducts 25, 26, 27,
t he di stance between the two chanbergparts 1, 2 is conti nuously
increased. The substrate 5, which is constantly pressed on to the
substrate support 4 by the substrate hol der .16 due_to j.he pressure
prevailing i ReES, (T - BYEERCT e & hahBer S SHLAtS | Ped Sified HERTS

st anpi ng t oolcotiacemdtinpsdrre Mbeenenpr esbed sabstrateprieskst prassq@ second

pressure cha [ dj I nt a j.chqsafo d and
assi sts Wth%wa%%t_a%%@mﬁﬁgg#%%% sséggtg?gteq &'{%\n&?t% gogtgr?ol J?I,?\%ﬁf%gge 20
whi ch is propopostdongd thee tdie e pugssurthe Thereeabed beaningeofirea on

whi ch thesai &h%ctaﬁnu%ircfbxic{j@&q%ﬁl 1% on 1R ahekt Patdes PhPGERSSEVE
detachnment, leads to a urt her increase in theé&erml ding force. The

det achnent  SeSORGe REEFIIKR| FBARPGT diet Mibiftedl By &l SehAlrhidiRg yP¥f 25
tEe substrat ez a@@bé'@r@@% &ﬁsoch@t edoll thobd¥r 8 &ndi ngrebagka\gfsiﬁgts. ]
The conti nuouys enent .of t .chanber parts. 1, 2 is carried out with a
defined, uni ;éSPﬁ\sl’p@ fl&tan%m@brro:g’ﬁetd&cﬁi %gdoé)leéjtsar?&‘lé:.' After the end of
this novenent, 30 thaftenpressepgrassuteedthambiche 8 ebasr dadranbiised7 and
28 is i rr d. ri SRLdNg 4 t ubstr at ol der
16 back%ﬁt o%ﬁ{tgl afér?é]s'ﬁ{eg%gi tig%fﬁl. RHid19% e gB%\ﬁgn%’e szu%str%zt’e gh%as been
conpl etely disgengehedatiwaan hetke anpvag chamber t marsiganter can b8 35

opened. continuously increased. The substrate 5, whi&8d229PE
-9- Pat ent cl ai A device for separating a shaged

1.
substrate fr&‘PiHStaanr{g"t BRESTES 7 GRihRy sUbsiratR SYRRPEr PaPYstP®hich 5
can nove Wt ubetpectle tolder anet dele, tf thel pyedkiee prehaiiig of which

2 first fhamhel. PILLROTYERaA0ed  cnafRROT o O sNCp31 IR NgekooLngnd @
stamping tool 3 from the edge. The compressed air
present in the second pressure chamber 28 immediately
flows into the gap which is formed and assists with
detachment of the substrate 5, with a demolding force

20 which is proportional to the air pressure. The increase
in the area on which the air acts, which increase is
related to the progressive detachment, 1leads to a
further increase in the demolding force. The detachment
process is uniformly distributed over the periphery of

25 the substrate 5 and 1is not associated with any
spring-back effects.

The continuous movement of the chamber parts 1,
2 is carried out with a defined, uniform speed for a
predetermined distance. After the end of this movement,

30 the compressed-air feed to the pressure chambers 17 and
28 is interrupted. The restoring springs 24 move the
substrate holder 16 back into its at-rest position.

When the substrate 5 has been completely
detached from the stamping tool 3, the chamber can be

35 opened. '
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serves as a support for the shapeabl e substrate, wherei n the chanber
contains a substrate holder (16) 10 which, when the chanber is closed,
fixes the substrate (5) to its suppogt_-outside the stanping area, with
t he result that the substrate (5) is detached fromthe st anpi ng
tool (3) when the ch n‘ner I S opened. 2. The device as clainmed in _
claimil, wheF@ W ¥AHh&EPEMSsypstrate hol der (16) can be displ aced parallel to
t he direction of novenent of the chanber parts (1 2) and, t oget her

wi th the support for th sta ng too encl st .pressure
chanber (17)ICl dee“[Ilhce evllgcee%%r%f%n%e lﬁa%? Egt \(té er% the 20
substrate holadesstar(\gﬁ)gsuoobuh@srlalgt ool padt def c(fﬁ)'nhﬁr partée whppbrt for

Lhe, SLATPENG deal moyb! Gl chOdedildier co orhOBsendr oUBd (diccpestaBELal 1 ace

of the stanping too evice as clainmed 1n claim3,
wher ei n t he Zhankerst O§rér§swe achhipet qhemben spaghch$EWRS| M at he

support for thgpdrad dﬁﬂk@lsﬂﬁﬂpﬁ%%@ﬁ%@ragéé)@aﬁd cha&ééi* hS'QkEh the
substrat e hol der (16) delimt evi c in claim

e as cla
4, wherein tRETVES sttt SHRAS (5RY, Wher eg’i‘?P?%}éfé oﬁu{DﬁErQEBstrate

30 (5), del mnet@mteget ltrandrh tbRtadns hol gdebstt8te amlde:sema@l
pressure I nt.0 V\/n ch. at l.east on rrpressed

(28 7
air is g de&’ ltt“llr-‘r J‘)*herl h'-ehe ¢ ?%Frhelsdé:rlo % |§%’Bersde$lg?o;3%§ ﬁnth
det achi ng t he5) tqsuijss reuepesy bnomitke tdeamtiampingplaxs), V\imetrhthheBS

chanber 1s opeReE.t thaf- the %é@ﬁ Q%?Clgén%’da{bk?é@' Brom WRREEI N the

support for the stanping_tool (3) contalns ducts
B1229DE stamping tool (3) when the chambeppis opened.g, 25) for

conpressed aix.,, a firmgle deW&€haduetiSined incenrest ad tyhdheidi £ak

pressure ha r second f ducts is c nected to the
duct (273 g t&ﬁé)et%dlﬂ*or gbheS “gan; e ez PFRIbatrat FR§ a
shaped subst I’dﬁtt%dtfl@iﬁ of mwosdmemt Ngft ehk lchamrﬂaerapalxwd(rhazrbeanuhr ch
cont ai ns a Lr _of a par i¢ch_c noyve._ W respect one
anot her, of \Eﬁ’lgg hfﬁ‘l‘?l{]hn%i‘%b %éf@ EP\]/"egﬂées ggamplnﬁ |r‘§':oér3c%el 659t he

st anpi ng toolermi@saess@ccfnd”srthmsmtchamber (17) .

3. The device as claimed in claim 2, wherein the
20 substrate holder (16) surrounds a tool holder (8) on
the support for the stamping tool, which tool holder
engages around the peripheral face of the stamping tool
(3).
4. The device as claimed in claim 3, wherein the
25 first pressure chamber (17) is machined into the
support for the stamping tool (3) as an annular groove
(13) which the substrate holder (16) delimits.
5. The device as claimed in claim 4, wherein the
substrate holder (16), where it rests on the substrate
30 (5), delimits, together with the tool holder (8), a
second pressure chamber (28), into which at least one
duct (27) for compressed air is guided, through the
tool holder (8), in order to assist with detaching the
substrate (5) from the stamping tocol (3) when the
35 chamber is opened.
6. The device as claimed in claim 5, wherein the
support for the stamping tool (3) contains feed ducts

B1229DE
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10 serves as a support for the shapeabl e substrate, wherein the
substrate (5) is fixed to its support in an edge area which lies
outside a stanping area and is detagbed fromthe stanping tool (3) by
openi ng the chanber. 15 8. The nethod as clainmed in claim?7,
wherei n an ini%ial det achnment area, whi ch.s rned.in thgufixed

z

o
edge area mhéﬁsfh@ 3h§ﬁﬁ%rc?qpﬁﬁﬁﬁﬁ% ?%rfn8r£é§8_i° whig %@snéﬁns of
conpressed acpnaerdtedrttber Wpenifigsef presshrechamdrexint(17) hendubstrat e

(B?)Z ZiQEECO”p' SLebha2 QS RRATA etlidd O & NEoRhARPERI thOUhe Huct (27) in
the tool holder. '

5 7. A method for separating a shaped substrate from

a stamping tool inside a closed chamber which contains

a pair of chamber parts which can move with respect to

one another, of which a first chamber part serves as a

support for the stamping tool and a second chamber part

10 serves as a support for the shapeable substrate,
wherein the substrate (5) is fixed to its support in an
edge area which lies outside a stamping area and is
detached from the stamping tool (3) by opening the
chamber.

15 8. The method as claimed in claim 7, wherein an
initial detachment area which is formed in the fixed
edge area when the chamber is opened is increased in
size by means of compressed air and further opening of
the chamber until the substrate (5) is completely

20 separated from the stamping tool (3).

ey
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