-2- . 'possible to handl e the -foam product | ess carefully, and arso—to

f|x it in a nore reliable way, irrespective of the t|on mﬁthout
.damagi ng .t he f oam product during handl i ng. 5 eheans
are preferably i f one or nore | ocal |ncr

t hi ckness of the PO&Qp%égﬁQ&@ I n anot her prefe t the
‘pores are  filled locally with a material which is essentlally solid 10
after application. . The preééH%‘%ﬁﬁéﬂiﬂaﬁerW@EEeEht6k9e§§aﬁOﬁﬁﬁddbt at
ensures that ihe %oan1 roduct is considerably reinforced locally, so
that said product®23 ?kskﬁgt%ﬂﬁﬁ¥aﬂomﬁaﬂT at that point and fi xed.

Such t hi ckness |ncreasesMetmﬂtﬁbams)aﬂexgﬁneﬂmﬂuyl&noWheandaoaalB@ cover

|arger areas, f o RYBAPLERLET GRS, qseShlcts 2L800 edgP 0l oF NS L0RIL

mat eri al . artirc RYCknés
the position 6f thﬁlbﬁlmﬁhh@@5|¢n#ease is at least twce the wal |

thi ckness of the_ porego%a@e%@tmbgwl 'Sl 20, st flbgkpess

i ncr ease. he naterla ness | hcreases is
not particul arly”linm 8BBL1YIRT;3 Bptalkkdyisy Fondt Hase foam, folloyinggwhich

particul arly advant agEﬁdSbi@é i idie veetradmoved fiFadeandelibe thi ckness
I ncreases to be of nlfKeL € nores arggfllled | ocal |y

with essentially SO|I%1 ??eﬁthq ﬁ%?ﬁﬁ%HQ§%h§Ig | ect for this
pur pose éonateriaEthr@hl5b 9é4ui d or deformable during

appl ication, and which CafcRendel feAGh L a AU FO N HaWyS8isrer8hier

appl ication. , ,
applications, such as electrode material, sound-insulating

material, catalyst (carrier) material, reactor packing
material, filter material, filter carrier material,

15 material for electromagnetic screening, material for
selective cleansing of electrolytic baths or waste flows
.therefrom, electrode carrier material, heat-insulating
material, fuel-cell composite material and/or construction
material.

20 In all these applications the foam product must be
handled after manufacture while being prepared for the
application concerned. However, metal foams are quite
susceptible to deformation or other damage from the effects
of external forces. For use, the foam material is generally

25 packed loose in a contaiﬁer or clamped between certain

" means. In this connection reference is made to NL-A-9102117
of Applicants, which discloses a metal foam with which a
laminate of considerable inherent strength is manufactured
by using one or more perforated metal sheets. However, the

30 problem encountered when handling the metal foam is not
solved, since the foam can still be crushed, for example,
during handling. This can lead to closing of the pores or
other damage, which is, of course,'undesirable. The object
of the present invention is to provide a foam product

35 comprising at least a metal foam whicg does not have the
abovementionedfdisadvanﬁages, and to this end the invention
is characterized in that said foam product comprises _
handling means. The presence of handling means makes it



30 - ¢ Exanpl es of such material's which are preferable for this

apglication are thernosetting plastics, photo- pol yneri zabl e pl astics,
wat er glass, a nolten nmetal nass and the like. Molten nmetal nmasses
conprise e.g. hot clip gal vani zi ng et al Jrasses and sol der. 35

One or nore layers of a coating material are advant ageously present on
the metal foam which, coatd rfﬁandlet LAy ?oﬁﬁk%c&sgswa?&f&ifﬂ and rom a
netal, an oxi de, a ceramc material,” a plrastic or an organi ¢ or

i nor gani ¢ sarlso to fix it in a more reliable way, irrespegtive of the
As metals, iron,aghfecaCORPe witHAltelaandidi¥Rl thlel Boam BREanst! agrunymay be
menti oned. Suitable_oxides are, for eXanpl e, silicon oxide, titanium

oxi de, nnlybdenu%?%&}%ﬁg' and the |like. Exanples of ceramic naterials are
nitrides, 5 carbides, sitheilosdl ey mddrmeamnpridferable. in the form of
Pl astics can be any desired plastics which can be e i n_khe, Lnner
surface of a foaﬁ?gd?ﬁéﬂ?ﬁea.%Faf TR %ﬁ%:%ﬁﬂ%%? g?&qtﬁgggkggfgsogh?%%
have, for exanplepres. catalytic effect or can react with a medi um fl ow ng

t hrough 10 the foam prodyggct ' ' C freel
pr oGg angm%ﬁ%y%%ﬁé@%dﬁwﬂtakﬁe_ pBrle are y

sel ected by anyone. The nme foam i s not, partlcuLarlg limted
according to thefihiedtiormlindten daratamial wigh figagssentiadh¥ §94dd0f

which_the canoieafﬁafeabpiiagﬁi@@en renpved,_or 15 a netal foamin the case
8; rﬂgcgpgrﬁcg?{gher foaf%ggégéigé the &glftéﬂic gé??”ﬁdcé&ﬁ% %%%ﬂ egegﬁggs
the foam product is considerably reinforced locally, so
that said product can easily be taken hold of at that point
and fixed. Such thickness increases can be very local, but

15 they can also cover larger areas, for example thickened
strips along edges of the foam material.

In particular, the wall thickness of the pores at
the position of the thickness increase is at least twice
the wall thickness of the pores of the metal foam outside

20 the thickness increase.

Although the material of the thickness increases is
not particularly limited, it is preferably a metal.

It is particularly advantageous for both the metal
foam and the thickness increases to be of nickel.

25 Where the pores are filled locally with essentially
solid material, it is preferable to select for this purpose
a material which is liquid or deformable during
application, and which can be hardened or can set otherwise
after application.

30 : Examples of such materials which are preferable for
this application are thermosetting plastics, photo-
polymerizable plastics, water glass, a molten metal mass
and the like. Molten metal masses comprise e.g. hot clip
galvanizing metal masses and solder.

35 One or more layers of a coating material are
advantageously present on the metal foam,"which coating
material is selected in particular from a metal, an oxide,
a ceramic material, a plastic or an organic or inorganic
salt.



congeér ned. VWhere the netal foam conprises a thickness increase
consisting of a netal, it is preferable to produce at least 20 this

t hi ckness increase by neans of electroplating t echni ques, using an

el ectrolytic bath. However, it will be ngal that a metal thickness

I ncrease can al so be produced by an el ectrol ess techni que. The

advantage of the metal ag hBEGKBESS-LACT£ARE, | Soddit, theKRar esid9edot tin
necessarily 25 have to_be conpletely closed at the position of the

handl i ng means. 2and palladiumppaynb@ppepfpicned- plibahia meddes §réat &rr
det ai | ) bel O\éVe\Maﬁrﬂpll’eef gienesnt 6?1@6, a@p@ﬂdﬁﬁnf Sﬁﬁfuél,g,mdlwbdarmlmz loxfide-
Fig. 1 shows a di_agr I,c view of .a part of a fu 30. met.al_.f.oam
according to theaﬂgi§gggﬁﬁ%e‘ %x§mple%i%£ FEHOYE W?ﬁ?%ﬁﬂﬁ?lﬁﬁ%ﬂnﬁif Nt
sheet form b# carbides,psdlidédebpchétryl hidds tdndkitesslikecr eases
according to t he,i e]ak - | : ggm
according to Fig.. 1 in 3%161@6%%5%3& b?o?rrw ??%:jflgedd I3%ca y évm't 1’8;{ Z:J(?Ir{

mat eri al . deposified on $hewdnperi erefageof & corar nFPrrnife 394 or

ar'& i ndid cgt eczi di,\%a_@Tx@rm%U galky ByelthdSe ya@ité wg&fl%&menave, rfeixaleiﬁagmegr%
ll'ﬂi ISC? It Sur eyi s, o a{}:ag.yt;ilgil\,%%rf%sctagg can )I:gaég avtueth 3/ rrrlee ]'?L{It? nfcleowr}L%q ?}{hro'ugh
drawi ng, so tie fuemfeearepdoductal fhdi abevénestioned materialla darg.be? t he

ni ckel foam naterd i,0. i hown in sheet form the nickel foam
bei ng i ndi cat ed gfgffg Jéﬁ%ct£d iy an§oge.

The metal foam is not particularly limited
according to the invention, and can be a full metal foam in
the case of which the carrier material has been removed, or

15 a metal foam in the case of which the carrier foam material
is still present. The above depends on the application
concerned.

Where the metal foam comprises a thickness increase
consisting of a metél, it is preferable to produce at least

20 this thickness increase by means of electroplating
techniques, using an electrolytic bath. However, it will be
clear that a metal thickness increase can also be produced
by an electroless technique. The advantagé of the metal
thickness increase is that the pores do not necessarily

25 have to be completely closed at the position of the
handling means.

The invention will be explained in greater detail
below with reference to the appended drawing, in which:

- Fig. 1 shows a diagrammatic view of a part of a full

30 metal foam according to the prior art;

- Fig. 2 shows the same metal foam in sheet form, but
provided locally with thickness increases according to
the invention;

- Fig. 3 shows the metal foam according to Fig. 1 in

35 sheet form, filled locally with a salid material.

Fig. 1 shows a nickel foam according to the prior
art, indicated diagrammatically by 1. The walls of the
metal foam are indicated by 2, while the porés~are
indicated by reference number 3. This figure is only a view



and . reference nunbers 5 and 6 indicating strip-shaped edge 5 areas in which

the. walls of the nickel foamare = additionally thickened with nickel, so
that vthe sheet .= material is easily handled there. Fixing holes 7 are al so
shown, by nmeans of which holes foam can be fixed for a particul ar
application. 10 Finally, Fig. 3 shows & nickel foam8, which is

filled at-the corhers with awéhgénnsettin epoxyl&eéLn. . Sgch a sheet
material can be SFaWPRA afCt HA° LK tgHS AT 2 & H5REE 05t here. There
are no fixing holes pres&ntFhgre2 the icksicifdam emtemild bé Fade iLnishe

corner pieces 9. : te L ] t on _t: 1s t
above descrip?%gﬁnnﬁﬁysgﬁ%%d$%%ﬁtggg?qbﬁgkﬁaﬁﬁ1Fh%ekg ngaa&égg%%rgfna'to
the invention w RRAbESERYLBES Benbers deragsh 6 inddidatdag strap-ghapednadge

differently sbhapadesggifanghcenl €hdewal1Prawird niidde 1t tioalknage i ncreases or
Lo E L 58,20 B8R0l By Lot Y B 8PP0, WLk B Lpeally ot @
fixing holes or mhterih#. is easily handled there. Fixing holes 7 ar€ hlsol M
'(?har acterli zed inggﬁgﬁ?{ ﬁguﬁ%%%ég?%ﬁicﬁﬁ%%zﬁ%fﬁ% 't for a
particular application.
10 Finally, Fig. 3 shows a nickel foam 8, which is
filled at the corners with a thermosetting epoxy resin.
Such a sheet material can be clamped at the corners, or can
be handled there. There are no fixing holes present here,
but such holes could be made in the corner pieces 9.
15 It will be clear that on the basis of the above
description many embodiments of the handling means
according to the invention will be obvious to the person
skilled in the art, and differently shaped regions could be
provided with thickness increases or filled. It is also
20 possible, for example, to apply fillings locally at a
distance from the edge areas, in order to provide
reinforcements for fixing holes or the like.



handri ng nmeans. 2. Foan1product accordlng to clai m
characterized in 5 that the handling .neans are in the- forn1o
| ocat increases (5, 6) in the wall thickness of the pores ! ‘mﬁﬂ“ﬁﬂlﬂﬂﬂﬂ‘”“‘ ;

metal foam (1). 3. Foam product accogding to cla

characterized in that the handling neans are in the formof one or nore
10 local fillings (9) of the pores (5) of the netal foamwith afilling
material which is essentially solid after agglication. 4, Foam
product according to claim2, characteri%e¥ #n ¥ Sthat the wall thickness

of the pores (3) at the positlon of 15 the t hi ckness increases (5, 6) is at
| east twice the | F%thkne 3 g Dores of the. netal gﬁh%P%
out si de the i ckness oFicPe8Ses (5 6} as C%FprlSlnq%%uﬂ d
according to one cmarmrtsrefzetihén thapr e df o gpeddisst cutﬁarsam‘eni@edmtm t hat
the metal foam (LandQ ia8dnkARst hi ckness increases (5, 6) are of nickel.

6. Foam product according to claim3, characterized in t hat the
filling material 4-s a maf@AMaPraArER RSCPTGLNG P claimel orthanactarized in

-application, and ﬁlﬂtch:h%eh&nanlﬁénmégns ardaiflepes @éﬁr@ro@pﬁ{é G 'nﬁﬁ'e 25

7. Foam product .accordin characteriz I n t he
filling naterlaIql§a§elggfgasgﬁozﬁthgﬁnbgeF?? il é&ﬁ of tnE p°res
phot opol yneri zabl (@ )plefstthe, meater £ghms$l) or nDIten netal nmass.

Foam product accoy di ng tg.fogﬂeggggﬂg{__eaggoga?ﬁgst% c1a8h fa, CJ}FJ,?;?J 172%‘# ,191

that one or nore layers are presen
f oam 9. thata kher béuétllagcmeanﬁgar@ thathe @oma%amlmmqm

that the coatigg yBAr ifdl1lingsel 6§t 86 theMbErsB! pd) & the MR¢Le. eurtaFidH C
material, a plastic .qr .an organic_or 35 J[horganic,salt.
a filling material which is esSsentially solid after
application.
4. Foam product according to claim 2, characterized in
that the wall thickness of the pores (3) at the position of

15 the thickness increases (5, 6) is at least.twice the wall
thickness of the pores of the metal foam (1) outside the
thickness increases (5, 6).

5. Foam product according to one or more of the
preceding claims, characterized in that the metal foam (1)

20 and the thickness increases (5, 6) are of nickel.

6. Foam product according to claim 3, characterized in
that the filling material is a material which is liquid or
deformable during application, and which sets or can be
hardened after application. '

25 7. Foam product according to claim 6, characterized in
that the filling material is selected from thermosetting
plastic, photopolymerizable plastic, water glass,  or molten
metal mass.

8. Foam product according to one or more of claims 1 -

30 7, characterized in that one or more layers of a coating
material are present on the metal foam.

9. Foam product according to claim 8, characterized in
that the coating material is selected from a metal, an
oxide, a ceramic materlal, a plastic or an organic or

35 inorganic salt.



