GR 98 P 1365 Foreign countries Description Positioning armfor
posi‘tioning and assenbling systems and net hod for producing positioping
arnms 5 I tioning and, assenbling systens, such as or
exarpl e SMD ($8r PEcE 28§§t§8r8é9Pc8f URSESTS i ¢ pl acement nachi nes, the
positioning unit nust be noved in the X and Y directions. For the X,
Y positioni ngPEECTARELON 5 space-saving portal type of construction is
preferred here, in which a p03|t|on|ng arn1|tself can be noved for

exanple in th L rection, |le a_ sl e in ,the
o pont al. 1 BgPanioBEnsy e koL BodibiBning, dAd AfHLAORESG LhartHE
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hi gh accelerations for positioning arns of this type, whi ch may al so be
designed as a portal, with | ow driving power and braking power, the
nmoved nmass nust be Ink@esiddonimg ardpassembéingn syisE emsher Seathdas
however, 20 EB@reekémﬁmé ngﬁﬁsskéﬁrfécﬂakmaﬁnﬁéé p&éﬁib@?'”ﬂuﬁ&ﬁﬁtlc
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al um num exprefledredshepes, iml whichma posa’siong:sgaautmartzsa]cf nmaaari al s

as well as f'BgrmovedC(f@}D%ﬁag@lfuﬁtﬂ thé8Sx %.ll@%%t]hol?ler thl % CQiP&E fiber
u uc he _

30 reinforced | am nates are ion 0O
bendi ng- and ¥Riti myranged esist arfthe poberisentgl armgl@y wieci shen

casting, positioning arm permits the moving of the positioning

15 unit fastened thereto in the Y direction. To achieve
high accelerations for positioning arms of this type,
which may also be designed as a portal, with 1low
driving power and braking power, the moved mass must be
kept as small as possible. On the other hand, however,

20 there is the necessity of making the positioning arms
resistant to bending and twisting.

Bending- and twisting-resistant positioning
arms for positioning and assembling systems are usually
produced as welded constructions, as a high-grade steel

25 precision-casting construction or as a composite of
high-grade steel precision-cast and welded parts.
Furthermore, aluminum extruded shapes, aluminum
castings and ceramic materials as well as fiber
composites such as glass-fiber or carbon-fiber

30 reinforced laminates are used.

In the production of the bending- and twisting-
resistant positioning arms by precision casting,
firstly corresponding models are prepared, these so-
called "lost" models wusually consisting of waxes,

35 thermoplastic materials, urea or mixtures thereof.

CH 686 251 discloses a method for producing
lightweight, bending- and twisting-resistant portals,
in particular portals in automatic placement machines,
in which a model is produced from a



firstly corresponding nodel s are prepared, these so- called "l ost”
nodél s usual ly consisting of waxes, 35 thernoplastic materials, urea or

m xt ures thergqf CH 686 251 .di scl oses a method for producing
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deconposed, and is cooled as th
P of a portal.

Lightweight, bending-resistant materials based
15 on metal foams are 1likewise known. DE 42 06 303
discloses a method for producing metal foam bodies in
which a metal powder is mixed with a blowing agent
powder, the powder mixture is brought to an elevated
temperature in a recipient and is extruded through a
20 die. Thereafter, the extruded part is expanded by
heating, with the blowing agent powder being
decomposed, and is cooled as the finished foam body.
DE 195 01 508 discloses a component for the
chassis of a motor vehicle and a method for producing
25 such a component, the component consisting of an
aluminum diecasting and having a cavity profile, in the
cavity of which there is a core of aluminum foam.
However, the foam-1like structure of the
workpieces makes it difficult to realize releasable
30 connections between these workpieces and other
workpieces. Semifinished products incorporated into
the metal foam generally do not withstand strong
tensile or torsional stress, since the contact surface
with respect to the semifinished product is reduced on
35 account of the structure of the metal foam.



DE 195 01 508 discloses a conponent for the chassis of a notor vehicle
and*a net hod for producing 25 such a conponent, the conponent

consi sting oéR %pv\% % %Pé’ ggﬁ{}ggsand having a cavity profile, in
0 i C

t he, cavity here | a core of al um num f oam

However, the foamlike structure of st he wor kpi eces makes it
difficult to realize rel easabl e .30 canne t| on bet n these

wor kpi eces and ot her® nmPEngce§s flﬁ?s\é\gg pré’&’&&Ct of
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assenblinp ;&@: The object is achieved by a positioning arm
accordi ng to t%] ea’.ﬁﬁ e of ¢Taims 1 or 2 and by a met hod according to
claims 9 or The objeate ppecrehbpvedstivhga thesheiepéngcowming to

15 the 'nVenta&“bﬁiﬁQ%Of:Ber&é h?eQ@ﬁfréQ' Idf YeRhiMBL 1MUSE: 2 Sh@PLYT.5 it
bei ng possible in particular to take into
metho accor ing to claims 9 or 10.
Like precision casting, the method according to
15 the invention also offers the possibility of optimum
shaping, it being possible in particular to take into
account the constructional requirements for high
bending and twisting resistance.
Consequently, a positioning arm of the
20 composite material: metal or ceramic foam/metallic or
ceramic material is not to be regarded as hollow, like
castings of steel, aluminum or ceramic, but as solid
material, and therefore has a high twisting resistance
and does not spring back when subjected to
25 accelerations. |
In this case, both cores of metal or ceramic
foam which are surrounded by non-expanded material
according to claim 1 or 9 and cores of non-expanded
material as the core which are surrounded by an outer
30 layer of metal or ceramic foam according to claim 2 or
10 can be realized, which leads to great flexibility in
the shaping of the positioning arms.
Advantageous configurations are specified in
the further claims.



account the constructional Tequirements for high bendi ng and

tw sting resistance. Consequently, a positioning arm of

the 20 conpos e netal or amc foamnetallic or ceram c
material is %% ?ga%ei%ggaFaﬁalgg EBPPéﬁﬁeFike castings of steel,

al um num or ceramc, but as solid magerial, and therefore has a high
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Advant ageous con |gurat|o re specified in the further clains.

GR 98 P 1365 FortiagWlaxsinferes or cores. In addition, separating
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again after the casting.
positioning arm according to claim 4 and of the method

of production according to claim 15 allows further

15 flexibility in the shaping of the positioning arm by
the use of multilayer structures, with metal or ceramic
foams and non-expanded materials alternating.

According to claim 5 and claim 14, semifinished
products are at least partly arranged in the non-

20 expanded material. This produces a solid connection of
the semifinished product in the positioning arm and
consequently simple connections of the positioning arm
to further workpieces can be realized. For example, in
this way it is possible to provide a casting around

25 threads, which are then used for screw connections or
else tubular semifinished products as a simple form of
cable bushings, which when used in automatic placement
machines serve for supplying power and data @ to
placement heads attached to the positioning arm.

30 The use of aluminum or aluminum alloys as the
metal foam and/or non-expanded material according to
one of claims 6, 7, 16 or 17 leads to particularly
lightweight positioning arms by wvirtue of the 1low
specific weight of aluminum. Although the modulus of

35 elasticity of aluminum foam materials, at approx. 5
GPa, is lower than for aluminum (69 GPa), ceramic
(approx. 300 GPa) or steel (approx. 210 GPa), its low



The  advant ageous configuration of t he posi ti oni ng arm accordi ng
to ¢laim4 and of the nmet hod of production'according to claim15 all ows
further 15 fl t he shapln .t he positioning arm by t he use
of nultilayeraét? % ﬁggg &ifﬁlﬁgtgP IE@F%H]C _ foans and non- expanded
material s alternating. Accordjgg_to claim5 and clain114

sem fini shed Rrodu ts are at ? st partl arran ed |n th non-

expanded rmat ePERFItYHi é%'&(ﬂﬂ:%skg )i dfc fwith s@FnhFFnl shed
product in thmaperﬁhﬂenuagumﬁmuand2700 &gﬂséqueerhmleLnabproanneoboons of
the positioning arm to further workpi eces can be realized. For exanple,
in this way it is possible to provide a casting around 25 threads,

whi ch are then used for screw connections or el se tubul ar sem fini shed
products as a sinple form of cabl e bushi ngs, which when used in
-automati ¢ pl acenent machi nes serve for supplying power and data
to pl acenent heads attached to the positioning arm 30 The use
of al um num or al um num all oys as the met al foam and/ or non-expanded
mat eri al according to one of clainms 6, 7, 16 or 17 leads to
particularly | i ghtwei ght positioning arns by virtue of the | ow

specific weight of al um num Al t hough the nodulus of 35 elasticity of

al umi num foam materials, at approx. 5 GPa, is lower than for al um num
(69 GPa), ceramc (approx. 300 GPa) or steel (approx. 210 GPa), its | ow
GR 98 P 1365 Foreign countries - 4a - density
(300-1000 kg/nferr]) in conparison mnth the other materials (alum num 2700
kg/merr], ceram c: approx. 4000
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kg/nferr], steel approx. 8000 kg/nferr]) has the effect of
produci ng a hnghggpec ' e, which is further inproved
by conbi natloﬁﬂwlgtghgo %%g %é?%??’g‘l %sﬁh%ﬁ%% On account of its high
rigidity, a ceramc 5 materl al is alsa spiitable in an advant ageous
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bel ow and ar epregnedagt @d h-‘tgh spedif tic akengingn ngsigtanme, which Esgure
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non- expanded materi al gures 1b _and Ic show a core of a netal
or ceranic foam V\HPchaF§°§BFro‘B|ﬁdécF-?oy 1lal'fgl’butrét‘EJJ-I<3z9r315t§’rr oft gceramic
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Fi gure 2a shows art of a g‘Fldtlom na gr %[1 bee prog1 ced by
casting arounasa A PEPAFTPF mategla CPW 1 §§§5 -udi na
section in Fi gur eEitbmthdryr osmboediriemts n ﬁ guwlee 2cin?@ntion arki gure
matori ol o, - 8eBE-IbEUZI abre TRA1T nero SART Bl MRS IR 2R

| ayer ed structhﬁedaawmng,alnowh;ch Flgure 5a shoms t he cross
section of,a 25 senmi fFQ%ﬁQ‘éd 1 OQH&fws' 3 p@éfe ofofa go&%gggnidp acPLhased

on netal or ceramc f show I n cross
section two foapoWithi ppt PB§eFoF‘-a¥PFaF?% ﬁgnénséﬁﬁpﬁmeﬁwwt&rd@}ot in a

posi tioning arm basedreguzegastb ahAENd dresRbwOra Ceb28l GB80af e@Bal or
ceramic foam which is surrounded by an outer layer of a

non-expanded material, in longitudinal section and in
15 cross section,

Figure 2a shows part of a positioning arm which
has been produced by casting around a plurality of
cores, with the associated longitudinal section in
Figure 2b and cross section in Figure 2c,

20 Figure 3 shows a layered structure of metal or
ceramic foam and non-expanded materials,

Figure 4 shows part of a positioning arm with a
layered structure around a core,

Figure ©5a shows the «c¢ross section of a

25 semifinished product in part of a positioning arm based
on metal or ceramic foam,

Figures 5b and 5c¢ show 1in cross section two
possibilities for arranging a semifinished product in a
positioning arm based on a cast-around metal or ceramic

30 foam,

Figure 6 shows part of a positioning arm with
cast-around tubular semifinished products,

Figure 7 shows a plan view of a positioning arm
with a placement head in use in an automatic placement

35 machine and

Figure 8 shows a section along the line II-II

of Figure 7.



Figure 6 shows part of a positioning armwth cast-around tubul ar
sentfini-shed products, Figure 7 shows a plan view of a

posi tioni ng | a C Lh use in an automatic placenent
35 machi ne aﬁéﬂ] 98 JEELE Elgggrgéﬁggéﬁgﬁggggsect ion along the line I1-11
of Figure 7. CR 98 P 1365 Farg gn countries

- 6- In Figure_1l it is_.sha how paygt _ of itigping arm
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| OW- pressure “casting ne S used p erred ]
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foam a 10 weight reduction in co_r}‘lparlson th solid_pqsitionin ar s

consi sting of 2al 1AW TRERFIUER hiARETT nTES i 48n usedy; ?F?mowngﬁetﬁods of
wei ght reductppaféyredstdnisbdimeritt OUAd €OFr€s 2Mbeh LAl £amvelagut, in
t he net hod according to_the invention?‘ghe core€ remain.in.the 1

posi ti oni ng aPH™WATEh &F it f PAEBPETUCET0RY SRFTaEUY & exaiBle as
t he cerani c- faaovant afuntmemlewercalensity opfalthe natuninde ffidser,s ar

method 1 WelBhE) regquctid AR Lot (dch GRLRY Slad MU SUALAG" |
that for exanpresacpnaisting ef adped ngor Salaghieyad. | FoapeTRABLEAN have

a netallic orygehankgowR! ehéthods of @it CaBLadéOLBd tHEM cadbifg
produces betmggguégecores which can be dissolved out, in the method
according to the invention the cores remain in the
15 positioning arm, which simplifies production. Suitable
for example as the ceramic foam are aluminum silicate
or aluminum oxide fibers or alkaline earth metal
silicate fibers treated by the vacuum suction method.
As shown in Figure 2, the method can be varied,
20 in that for example a plurality of cores 2 of aluminum
foam material have a metallic or ceramic material 3
jointly cast around them. " This produces between the
cores 2 separating walls 3a of the metallic or ceramic
material 3, which ensure a greater rigidity of the
25 positioning arm. In the case of conventional casting
methods with sand cores, such separating walls cannot
be produced, since the sand cores have to be removed
again through holes after the casting.
By repeated application of the methods of
30 casting around and surrounding with metal or ceramic
foam, layered structures are possible, as shown by way
of example in Figure 3. Here, a core 2 of metal or
ceramic foam has had a metallic or ceramic material 3
cast around it, which is subsequently surrounded by a
35 further layer 4, for example of a further metal or
ceramic foam, which absorbs impact energy particularly
well.



cores 2 separating walls 3a of the netallic or ceramc materi al 3,

whi eh ensure a greater rigidity of the 25 positioning arm In the case of
conventi onal stiLn t hods _wi cores, such separating walls
cannot beggr %éugea?sérﬁgg%tlﬁg scgajga%%gggs have to be renoved again

t hrough hol es after the casting. - 7 - By repeated application of the
met hods of 30 casting_arqQund and surroundin .t h_net al ceramc

foam |ayered struct u?&s%&lgélrﬁo it = a%gg‘ﬂ’gv\#ogyam&?re CH’o Fe%arrﬁg)fle in
Figure 3. Heespaadedr enstexfiaipt abuch as fmr agkempdemahasemaliniabed |ic
or ceramc nmajer| 3 c roy‘_iggt' ' 1 s subsequent lyssur gunded
by a 35 furt%géaﬁggeroraaf gr%tteagarrp e :(L)r}gawfh&urt %%1 nmet a? or Pa ceramc

f oam whi ch aBusrpyndsgadey ey gpupartikayer| ¥ of ggetal or ceramigr 98 p

1365 Foreign egUMLr wB3ch in turn has a further layer -4-of a metallicln

Figure 4 it is shown how a core, 3_of a non- expanded material, _such as
for exanpl e aC¥enfeFamifednaterialqRastyr aFrqRd Iast i n§udtakt€al £8%t r uded
part is sexampldecdysanidliiheshedy Proivdit sreage ahmaided cinbetoam

cast around OFt Ponied vEER Mg ing SlRe . ovbinhy SrSRed Bt ollB o ar e
t hr eaded i nsecbsnection bddthe woshtivninongrser ftacedherhicompeesyerds.or t he
IC:Q““eCtigtrb of the posifigay ea§”§%t°.5%.t &g CYEPONSHe stibiliFielsn
i gures 5a, 5b and 5c, three possibllities for arrangi ng sem fini shed
products in péert pewangisgnsenifigdshadbmrodurts gin PGl FioRENghawMShow a
sem finished are BHOWHG! IOFiRREA S GErAdNshdwdméw! & Sehie¥AUSHed
Thi s enbodi nent has the disadvant age that, on account .
product 5 of meta r ceramic foam 6 is surrounded.
This embodiment has the disadvantage that, on account
15 of the low surface adhesion between metal or ceramic
foam 6 and semifinished product 5, the connection often
cannot be adequately subjected to 1loading. Higher
load-bearing capacities are achieved by the embodiment
according to Figure ©5b, in which the semifinished
20 product 5 is surrounded both by the core 2 of metal or
ceramic foam and by the outer layer 3 of metallic or
ceramic material. The embodiment according to Figure
5¢, in which the semifinished product 5 is surrounded
in a known way by the outer Iayer 3 of the metallic or
25 ceramic material and has no contact with the core 2 of
metal or ceramic foam, is also suitable for
withstanding high loads.
The surrounding of tubular semifinished
products 7, as shown in Figure. 6, makes it possible to
30 receive cables, which can be led from one end of the
positioning arm to the other in the tubular
semifinished products, without the 1risk of cables
becoming tangled when the positioning arm is moved.
Shown in Figure 7 1is the positioning arm 1
35 comprising cores 2 and outer: layer 3, as it is used in
an automatic placement machine. The positioning arm 1
can in this case be moved in the X direction on a rail



15 of the |ow surface adhesi on between netal or ceramc’ foam 6 and
sem:fini shed product 5, the connection often cannot be adequately
subj ected to her aring capacities are achi eved
by the embodi ?é’h% Paze lr_*‘l "1993:?%%3 in which the semifinished 20
product 5 is surrounded both by the core~2 qof netal or ceram ¢ foam and
by the outer er 3 al.lic_or materi_al The nb i ment
according to I'—llaoéure RI:t fin \R)ﬁ}chtlf"he fﬁ"fzpﬁlt?ﬁfed ]fﬁ%:'c&f&t %%
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ceram c raterial and has no contact with the core 2 of metal or

ceram c foam is also suitable for wi t hst andi ng hi gh | oads.

The surroundi ng of t ubul ar sem fi ni shed products 7, as shown in
Figure 6, nakes it possible to 30 receive cables, which can be led from
one end of the positioning arm to the other in the tubular
sem finished products, w thout the risk of cables becom ng tangl ed when
the positioning armis noved. Shown in Figure 7 is the
positioning arm1 35 conprising cores 2 and outer layer 3, as it is used
in an automatic placenment nmachine. The positioning arm1 can in
this case be noved in the X direction on a rail GR 98 P 1365 Foreign
countries - 7a - 10. Attached in the
horizontal region of the positioning arml is a slide 11, which



GR 98 P 1365 Foreign countries s moved in the Y direction. Connected

to the slide 11 Is a placenent head 12, which receives a plurality of
suction pipette 3 ,lts cir unference The suction

pi pettes 13 sé%véaf% 1??5 §§EFﬁﬁﬁg° onei 5 14 from feeding units (not
shown) to the desired position of thqsconponents 14 on a

ted- t d 15, h, Fi Th I head
5 s i n thi 5 18aB0VESt JPalt Mo HIRe Mihs nororiet St et haf. SLEREogdmp e,
twel ve sucti odspigpgbl @seriEnttahedfl e ,uswdidlor reacetivebl v reluvahijty welfve
component s 13 gucribhoMipg tegdi 99 Ug%@ﬁeb%gre | BeafebyRhye compapgnt s

13 are pl aced her cui't bo .
The cross secsuction I-'p-‘gmietﬁré@eeamﬁefgzs dorananawyingt gemponkats| i de

11 and the; pogit i epLRg gégam un%bCh(hBte”§Hbﬁrﬂ) byrg senkfi pesheda
product 5 I ntroduce ﬁe met hod according to the invention.
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detail but obvjous.to erson skille

R r or exanple
l ayer ed structdres®aniBi thﬂé ré%ﬁqezedr‘B*ﬁaEﬁPiXunmoHEtedF' net Al InghaSr
ceramni c cor esabitbhelriial, (froxce;bmmpie‘ odiwelve asmbtsiﬂnsqqipettésrnhecanast i ng

around W Gf(p r’r%%al 1.'1!@5&?2% axnd tggﬁﬁ arf%&?ﬂl& Swelve . com on-gﬁ s HEEhOdS

descri bed " aré@ for tealizing positioning
arms in aut omfrom the pﬁ%@@t@tunacm nbefoue dthemee twe]eet egmponents

particularly 13 &4 0BIacBACCLAY ALiedRy [ORECtner oS R NBUinkBa-al S0

30 suitable for accel erated conponents on machi nes whi ch t he
transi ent chaF&EFéﬂFs Pé&x¥dhadve a strong i nfl uence on p03|t|on|ng
duration and positionirhé crog8eCUb@é¥ion in Figure 8 reveals the

15 connection between the slide 11 and the positioning arm
1, which is ensured by a semifinished product 5
introduced by the method according to the invention.

The invention comprises all further conceivable
combinations of metal foams with metallic and/or

20 ceramic materials not presented here in detail but
obvious to a person skilled in the art. For example,
layered structures can also be realized by surrounding
metallic or ceramic cores with metal or ceramic foam
and subsequent further casting around with metallic

25 and/or ceramic materials.

The methods described are suitable in
particular for realizing positioning arms in automatic
placement machines, which are subjected to particularly
strong acceleration forces. The method is also

30 suitable for highly accelerated components on machines
of which the transient characteristics have a strong
influence on positioning duration and positioning
accuracy. '

As already mentioned, the use of aluminum or

35 aluminum alloys as the metal or ceramic foam and/or
non-expanded material leads to particularly lightweight
positioning arms by virtue of the low specific weight

of aluminum.



As al ready nmentioned, the use of aluminumor 35 aluninumalloys as the
nmetal or ceram c foam and/ or non- expanded material |eads to

part|cularly & g 9%5 For@?@htb u LB by vitTtueofthe—+ow-specific
\letgm cl ai ms g Eh}l\ﬁu% A posi t%%n?%g;% ;??nS I(:ﬁmm:m' I“H;’I’Iﬂm, ng. and

assenbling systens Rased on netalli cerarfics hateria
char act eri zed?RheRhaf#ABSposi t i oni ng arm (1) conprises at |east one
core (2) and an outer |ayer (3) enclosing the core (2), the core (2)
consi sting of a neta : ' o] a t ay (3)
consi sting of 1a non- ggpahgegrtlogl gm %r{rg ag]]) ”Por pofs){lzl%?%#l—l Sgcrim (1)
for positionhagembhdng syakans i ngassdst @ tﬂé‘ééall@n qfet aFPFémlﬁr
ceram ¢ ”ﬁé‘é&ki‘his,c*’a&@ﬁ&éﬁ%&“ ihatnhbe pesi Eﬂd&'l't%rﬁr arn( 1)

conpri ses at east one core (2). and an outer the

cI 0
core (2), the(ddreomprigessiatt iIRPHF QB aCALE- é)y?Saﬁ’d@d %t%‘l“f' i
outer layer (33) endI$§$ﬁ§|ﬂHb(Eoﬁbn?2ﬁl QheC@bﬁE(ijkﬁbn51stﬁng of The
positioning arm g ; for 03|t|on|9 and semb| syst ens
claimed in on8& oftRai nB*1 ?rﬁ',“lc gﬁgr aBP8r | gg {:ﬁgt Xa}ﬁaﬁr aI? y of
cores (2) ar ecaﬁspstmhgyoénal nsadelxpahﬂedouﬁﬁlemaﬂ.er (3) 4, The
osi tioni rm AR A as | J a | ai med
b bitE) iy 1 5B, BSREG,  BBF, (o) TOEGRL O YRS et

in one of clains 1, 2 i n yers (4) of
met al or assembllng gystems based on metallic ceramic

materials, characterized in that the positioning arm
(1) comprises at least one core (2) and an outer layer
(3) enclosing the core (2), the core (2) consisting of
15 a non-expanded material and the outer layer (3)
consisting of a metal or ceramic foam.
3. The positioning arm (1) for positioning and
assembling systems as claimed in one of claims 1 or 2,
characterized in that a plurality of cores (2) are
20 jointly enclosed by the outer layer (3).
4. The ©positioning arm for ©positioning and
assembling systems as claimed in one of claims 1, 2 or
3, characterized in that further layers (4) of metal or
ceramic foam and non-expanded materials are arranged in
25 alternation around the outer layer (3).
5. The positioning arm (1) for positioning and
assembling systems as claimed in one of claims 1 to 4,
characterized



ceram ¢ foam and non-expanded naterials are arranged inm 25 alternation

322?’? oni Ny i g se330EDEL0: aisgé%;;;ﬁgf'rrélj"rllllﬂlﬂﬂﬂfvllﬂﬂﬂlﬂlﬁlm o

characteri zed Oof el 'gn country e¢

- 10 - in that sem finished producL5165)_ are at Ieast partly :
arranged in the n- ex o] | (D
for positioni Mg %t erﬁ%@e%%ﬁ% ?§?f18ﬁ§sas(5(,)l a? l%nSI'LoénAe&ngg eig;s 1to
5, 5 charact ealrradged ihathehaomeexpahdad peterded . of al um num f oam or

the foamof ag alum mllﬂbnb#8¥1tlonllz arm-rh(e.l.)po?| gbgg-t?wﬂlngl) anb0"

posi tioni ng and assenbfrng systems as claine ne of clarms 1 to 6,
charact eri zedaspambiling syi&emsorpse peaideed Hat @ﬂ?apfl@laéldfﬁsl]st%OoFr

alum num o aphakEtBYAZaH O¥n tha® the ThRetSi L&A NJc8hBistd) ofor
posi tioni ng and assenbling systens as clainged.in om?L of claims 1 to 7,

characterized2 Pﬁ‘lntlﬁ‘affoaf“h@r Fr@)‘ﬁ £0pEn @dd annadamigum alloyhsists of a
ceramic material . 15 THe ?osﬁtﬂehhﬁg f@fmprgp)umfla;g— apb@ilttlbﬁﬂlngg anha (1)

f t nb t

rrg{ elrol():t: sI o ggﬁ@["g’ﬁ;@g Yr?tt 5 ecr?alm%‘gs}noﬁgeCSEE C(Eiﬂln}s O{) %‘SL ed from
a netal or cechmracterifzedm and |thatnat thee anoheexpaodedcorwat@yiad 20
surroundeg, bxangfistg%guamm&m b2 an Elumuﬁ%%aﬂ%‘;d mat eri al .

10. A et ho cing a posi m ( for positioning and
assenbl i ng sy8temns ba§‘b§ OPOSltlﬁﬁi-Ggl |%rfbr Cor afior nepeitipaing and

characteri zedasBehBaingt systems as claimed in one of claims 1 to 7,
characterized in that the non-expanded material
consists of a ceramic material.

15 9. A method for producing a positioning arm (1)
for positioning and assembling systems based on
metallic or ceramic materials, characterized in that at
least one core (2) is produced from a metal or ceramic
foam, and in that the at least one core (2) is

20 surrounded by an outer layer (3) of non-expanded
material.

10. A method for producing a positioning arm (1)
for positioning and assembling systems based on
metallic or ceramiC'materiais, characterized in that at

25 least one core (2) is produced from a non-expanded

material,



25 least one core (2) is produced froma non-ex
GR 98 P 1365 Forei gn countries r‘ﬁl“”“l“lu “I‘E}ﬁl "and
in that the | t ig S (3) of a
metal or cer a%’%(sz %‘sgaqfnl%%rse F%%Ielgqh 'ICIIIeII rreI hod for pr oduci ng a positioning
arm (1) for positioning and assenbling s_ystems as claimed in 5 one of

I 9 h d i t | ]
br oduced, and 3 tithc iR €R6 18pet”ord) ord) WA S ebFreBRSEy By At
outer layer outed) 1ayer 1B) of ﬁenertalhmrfcmrmJMUEng a positi oni ng arm
(1) 10 for pasitioni g Anfasseeblnproselany a° Fbaltdnify armOi@ ol

17, I C al' 1s use

clains 9 or characterlze In that "a mat er i
t he non- expand&¥ npesirapPning and asepEPliRg cwreken) a&rec%ﬁ%tf‘%‘éndé’ﬂ by

the netall§Cc one NMAYEr i@ afiYg MERNSoPT ﬁod'eéﬁﬁkbﬂﬁeﬁﬁbéad ikS thadt a The
met hod for produ0| ng a pOEI tioning for_posi t I oni nﬁgand

cm
assenbl i ng sy bL e of neenes (2) off eofP]E‘I’%I'F‘?fidg #8912 chBREC S zed
in that a cerabmes (2fatfre aljointlyedsasrbtindsdn-taxpahdedounéer ilayerand in
that the ceranaé*) material is subsequently fired. 20 14. The net hod for
produci ng a posi‘tioning arm (1) for positioning and assenbling systens
as claimed in12. cl aiThel Zretthexd afoer preducingha pesitionthedapgmodiidt s

(5) have e I I t eng gethe t

Cotes. 251075 07" RREIETORLNE, SGRE aBEGHBI1HOTByocong BBl eadtgcal Uy |

posi ti oni ng amneanferaliaiws s%s@%n%lascbﬂﬁﬁﬁ’éériﬁed 1noﬁga(§f acmgted ldq o 14,

material is used as the non-expanded material and in
that the cores (2) are surrounded by the metallic
material by means of a diecasting method.

15 13. The method for producing a positioning arm (1)
for positioning and assembling systems as claimed in
one of claims 9 to 12, characterized in that a ceramic
material is used as the non-expanded material, and in
that the ceramic material is subsequently fired.

20 14. The method for producing a positioning arm (1)
for positioning and assembling systems as claimed in
claim 12, characterized in that semifinished products
(5) have the metallic material cast around them
together with the cores. _

25 15. The method for producing a positioning arm (1)
for positioning and assembling systems as claimed in
one of claims 9 to 14,
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characterized in that the outer layer (3) is surro HHII Il
| ayers (4) of t C c .foam and non- I a Hl“
al ternation. C’JEBQ%GP 136%13:(“ I IS dici ng a BOSkt | ONl Mg ar m

for positioning and assenbling systems ai cI ai rred in one of cl a| ms 9 to

15, characterized in hateﬁigl um ased on_an

a foa
alloy i s usedCharact 34 tf the 01_1Lt'7er la %?h&ﬁ FEFESH ng a
posi tioning apbyp (flz)rtlférf QrayEass t {Oniof) mﬂahseerrbéraglsyfbamsaasl cloai-ned in

one of clains 14 t 1 din t hat al um num or an
al um num al | Of:ﬁperﬁ%eéd ﬂgte[rﬁ. Q.n A& L

expanded materi al .
The method for produc1ng a positioning arm (1)

5 for positioning and assembling systems as claimed in
one of claims 9 to 15, characterized in that aluminum
foam or a foam based on an aluminum alloy is used as
the metal: foam.

17. The method for producing a positioning arm (1)

10 for positioning and assembling systems as claimed in
one of claims 9 to 12 or 14 to 16, characterized in
that aluminum or an aluminum alloy is used as the non-

expanded material.



