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The object of the present invention is to pro- vide a solution for said
disadvantages. BACKGROUND OF THE INVENTION                          This
object is achieved by the method of the said type according to the
invention, it being char- The invention relates to a method for forming a
5   acterized in that the metal layer removed is sub- metal sieve material,
in which a metal layer is   jected to further electroplating treatment
under es- deposited by electroplating on a separately formed  sentially the
same conditions as during its forma- base sieve material which is provided
with a sepa-  tion and metal is deposited to form a metal layer rating
layer and the deposited metal layer is re-  until the desired thickness is
achieved. moved, a liquid flow through the perforations of the  10  The
method according to the invention there- base sieve material being
maintained during at    fore offers the possibility of removing a metal
layer least a part of the electroplating treatment and a  deposited on the
base sieve material while the compound being present in the electroplating
bath  latter is still very thin and to subject said removed which possesses
at least properties of a second   sieve material, whose perforations are
essentially class brightener.                            is  equally as
large as the perforations in the base Such a method is known from
EP-A-0049022.      material, and to subject it to a further electroplating
Said Patent Application describes a method for    treatment, metal being
deposited on the material manufacturing a sieve material by forming a metal
until the desired final thickness has been achieved. precipitate on a base
sieve material by electroplat-  During the last-named metal deposition pro-
ing, a liquid being allowed to flow through the   20  cess, the metal layer
removed is connected as openings of the base sieve material during the
cathode in an electroplating bath and a liquid flow precipitation of the
metal to ensure that the metal  is maintained through the perforations of
the metal growth takes place essentially perpendicularly to  removed in
order to ensure in this step that the the outside surface of the base sieve
material, as a  perforations of the sieve material keep essenially result
of which the openings of the final sieve   25  the same cross-section as
the cross-section which material are essentially equally as large as the
was present in the base sieve material. openings of the base sieve
material.                 In view of the invention reference is made to
Advantageously, an organic compound which      EP-A-01 10463 of applicant.
possesses the properties of a second class brigh-     Said publication
describes the formation of a tener is included in the bath liquid while
said meth-  so  thin metal skeleton on a matrix such as a nickel od is
being carried out, in wich connection       base matrix, which skeleton is
subsequently butynediol and/or ethylene cyanohydrin may be     stripped
from said matrix and thickened in subse- mentioned as examples: in general
an organic      quent baths to obtain the desired end thickness. compound
which contains at least one unsatured        The matrix used is in this
case a so called bond which does not belong to                 36  filled
matrix, i.e. the matrix is a material with reces- ses whereby the recesses
have been filled with a dielectric material. By connecting such matrix as a
a = [err]                           cathode in an electrolytic bath metal
is deposited on the ribs of said matrix which metal deposit may 40  be
removed from the matrix by virtue of the pres- group.
ence of a separating layer on the ribs of the matrix This known method has
the disadvantage that    between the filled recesses. if the metal layer to
be removed must have a large   In particular, during the deposition of
metal on thickness, the base sieve material must be cor-   the base sieve
material and also during the deposi- respondingly rigid because otherwise
the base ma-  45  tion of metal on the metal layer removed from the terial
may be considerably damaged during the     base sieve material a pulsating
current may be removal of the second deposit.                    used. In
addition there is the disadvantage that, if the  By using said pulsating
current, a regulation of base sieve material has to be used several times,
the so-called growth ratio of the deposits may be to achieve a considerable
thickness of the metal  so  ensured assuming a constant composition of the
layer to be removed, the base sieve material is   electroplating bath; by a
suitable choice of the kept "occupied" for the whole electroplating treat-
pulse parameters, a deposit of the desired geomet- ment so that to achieve
a considerable production,  rical form may be achieved. the quantity of
base sieve material which is in       The above-named method in which a
pulsating circulation may be very large.               55  current is used
during the growth is described in the Dutch Patent Application no. 8105150.
According to the invention, after the final thick- SUMMARY OF THE INVENTION
ness of the formed sieve material has been 
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wear-resistant and/or corrosion-resis-  mechanical, radiation beam or
etching techniques. tant coating is expediently applied thereto.       The
initial material may consist of metal, plastic Such a coating may, for
example, consist of an  material or glass; in the case of plastic material
or eletrophoretically deposited plastic-material layer,  glass, an
electrically conducting layer has addition- an inorganic layer, such as
quartz or titanium    6   ally to be formed after the formation of the
perfora- nitride, deposited by cathode sputtering, or of a  tion pattern so
that it is possible to connect the chromium  or tin/nickel layer deposited
by elec-   base sieve material formed as a cathode in an troplating.
electroplating bath. To deposit electrically conduct- In certain cases, the
mechanical properties of  ing layers on Insulating, materials, many
techniques the sieve material formed may be still further im-   10  are
known to those skilled in the art, such as proved by subjecting the sieve
material to a heat  evaporation, electroless metallization etc. treatment
at a temperature of up to 300 C for 0.5      Advantageously, the starting
material is formed to 5 hours; such a treatment may ensure the re-    by a
thin-wall, seamless nickel cylinder in which a moval of in-built stress and
the prevention of britt-  pattern of perforations of desired size, form and
leness. If desired, a protective gas such as nitrogen   15  distribution is
provided by means of the above- is used during the treatment.
named techniques. Very advantageously, the method according to       If
clamped and connected as cathode, such a the invention is carried out
continuously.         cylinder-shaped base sieve material is exception- By
this is meant that the thin metal deposit    ally suitable for carrying out
the method according formed on a suitable base sieve material may be   20
to the invention in a continuous manner. removed continuously and may be
passed as a            To remove a metal deposit formed on the base web
through the various subsequent electroplating  sieve material the
application of a separating layer baths which, for example, may be formed
by a       Is of exceptional importance. Such separating lay- bath of the
same composition as the bath with      ers are known per se; to form a
separating layer to which the first deposit was formed on the base   25  be
used once, use is often made of agents such as sieve material and a bath
from which, for example,  beeswax. a corrosion- and/or wear-resistant
chromium layer      To carry out the method on a large scale, such is
deposited. Many kinds of metals or metal alloys  a temporary separating
layer Is not suitable. may be considered for forming the metal deposit
The method according to the invention pro- on the base sieve material, such
as nickel, copper  30  ceeds with good results if the base sieve material
and iron; however, nickel is very suitable for many  is covered with a
separating layer with permanent types of applications.
releasae properties. Such a material is formed, for If the method according
to the invention is     example, by chromium. carried out in a continuous
manner, the base sieve    The Applicant has now found that an excellent
material is very advantageously embodied in the   35  separating layer is
also obtained if, after it has form of a cylinder, a part of which is
immersed in  been formed, the base sieve material is subjected an
electroplating bath and in which case an anode  to an oxidation treatment
to form an oxidized sur- material is present in said bath which is arranged
in  face layer of a nature such that the current distribu- a manner such
that a gap is present between the    tion is not, or virtually not,
influenced thereby, while surface of the base sieve material and the
surface   40  a strong adhesion between the metal deposit and of the anode
material.                             the base sieve material is
nevertheless prevented. In an advantageous embodiment of such a
Such an oxidation may be carried out with an acid continuous method, liquid
flow will take place     potassium  dichromate or a potassium  perman-
through the perforations of the cylinder-shaped    ganate solution. The
oxidation film is sufficiently base sieve material, flowing from the
interior of the   45  stable to make it possible to form a large number
cylinder in the direction of the anode.            of removable deposits
without renewal or replenish- The base sieve material may be manufactured
ment. in a classical manner by forming a metal deposit       A device for
carrying out the method according on a mandrel consisting of a network-like
pattern of  to the invention as is described above is character-
electrically conducting bars and electrically insulat-  50  ized in that it
comprises the baths needed for the ing areas included between the latter
and removing  various electroplating treatments, means for con- said metal
deposit to act as the base sieve ma-    necting the base sieve material as
cathode, means terial.                                            for
connecting the removed metal deposit as cath- The base sieve material may,
however, also be   ode, liquid flow regulating means and/or current- 



manufactured in another manner, consideration be-  55  pulsing   means, as
well as means for detaching ing given to starting from a completely
continuous  the deposit formed on the base sieve material and material in
which a pattern of perforations of the  the guiding thereof through the
various electroplat- desired form and size is provided by means of      ing
baths. 3    5                 EP 0 252 545 B1                      6 A
formed metal sieve material obtained by     tion and growth conditions,
that the cross-section of using the method of the invention is
characterized  the metal grown is not larger, or virtually not larger, in
that the dimensions of the perforations in the  than the original
cross-section of the bars of the sieve material essentially correspond to
the dimen-  base sieve material. sions of the perforations In the base
sieve material.   6  Finally a corrosion- and/or wear-resistant layer 4 has
been applied over the assembly of metal layer 2 and metal layer 3 and this
may, for exam- BRIEF DESCRIPTION OF THE DRAWING                  ple,
consist of chromium or tin/nickel, but may also be formed from other
wear-resistant and/or The invention will now be explained by means  10
corrosion-resistant materials known in the art. of the drawing, in which:
In Figure 3a to i, a number of possible final Figure 1a to d
diagrammatically shows the steps  forms of metal sieve materials is shown
such as needed to carry out the method of the invention.  those which can
be obtained by using the method Figure 2 represents a section through a bar
of  according to the invention. The invention is not, a sieve material
according to the invention in one   is  however, limited to said forms. of
the possible final forms.                          Figure 4 shows
diagrammatically an equipment Figure 3a to i incl. provides a
representation of  for carrying out the method according to the inven- same
of the possible end farms of the sieve ma-   tion continuously. terial
according to the invention, and                5 Indicates, for example, a
nickel bath in which Figure 4 provides a diagrammatic representation   20
is present a suitable quantity of butynediol, in in section of a device far
carrying out the method  which a base sieve material is rotatably mounted
in according to the invention continuously.          the form of a cylinder
7 and a stationary anode 6 is In Figure 1, the reference numeral 1 shows a
present, and in which a liquid flow is maintained base sieve material
which, for example, consists of  during at least a part of the growth
process with nickel material having a thickness of approx. 50 mu   25  flow
from the cathode to the anode and indicated in which a perforation pattern
with perforations 4  by the arrows. By setting the cathode current den- has
been provided by means of the laser beam      sity and rotation speed of
the catho respectively, it technique. Figure lb indicates that a deposit 2
is  is possible to achieve the result that, after comple- formed on the
base sieve material 1, a liquid flow  tion of the passage through the
immersion path, a as indicated by the arrows being maintained   30  deposit
has formed on the base sieve material through the openings 4 during at
least a part of the  which is sufficiently thick to be removed. Once the
growth process; the metal deposit 2 having ap-    process of forming and
removal has been started, proximately the same thickness as the base sieve
the removed material 8 will be passed by means of material.
guide rollers 13 to subsequent baths such as a co- Figure 1c indicates that
the metal deposit 2 Is  35  called thickening bath 9 in which there is an
anode removed from the base sieve material, while Figure  10 and in which
liquid flow through the material 1d indicates that a metal deposit 3 is
formed on  connected as cathode also takes place in the direc- the removed
metal deposit 2, a liquid flow also   tion of the anode 10 (indicated by
arrows). being maintained through the perforations of the     If sufficient
thickness has been achieved, the removed metal deposit 2 during at least a
part of  40  material can be further passed, for final treatment, the
growth process. Deposit 3 in this case is about  through a bath 11 in which
a wear-resistant and/or equal in thickness to deposit 2. Of course the
ratio  corrosion-resistant layer is applied by electroplat- between the
thicknesses of the deposits 2 and 3 to  ing, after which the completely
formed metal sieve the thickness of the base material may be chosen
material at 14 Is finally reeled up. at will.
45       Of course, subsequent to bath 9 and prior to In addition to the
use of liquid flow, the use of  bath 11 yet one or more baths identical
with bath 9 a pulsed electric current may also be chosen dur-  can be
inserted if, because of electroplating con- ing the growth process. In all
cases, the bath liquid  siderations, it is attractive to distribute the
growth will advantageously contain an organic compound   path in such a
bath over several baths. which promotes the growth of metal perpendicu-
50  Instead of bath 11, a station may, of course, 



larly on the outside surface of the sieve material,  also be chosen in
which a wear-resistant and/or examples of such compounds which may be
corrosion- resistant layer is applied in another man- named being ethylene
cyanohydrin and butynediol.  ner. For the last-named method of application,
con- In Figure 2 reference numeral 2 again indicates  sideration may be
given to the electrophoretic de- the metal deposit which has been removed
from   55  position of material, deposition by means of elec- the base
sieve material 1. As in Figure Id, a fresh  trostatic spraying methods,
deposition by means of metal layer 3 has been deposited on said metal
vacuum techniques such as evaporation and cath- deposit 2, care being
taken, through bath composi-  ode sputtering etc. 4    7                 EP
0 262 545 B1                     8 Claims
metal, plastic or glass. 1. Method for forming a metal sieve material in
9. Method according to claims 7-8, characterized which a metal layer (2) is
deposited by elec-      in that the starting material is formed by a thin-
troplating on a separately formed base sieve   5   walled seamless nickel
cylinder. material (1) which is provided with a separating layer and the
deposited metal layer (2) is re-  10. Method according to one or more of
the pre- moved, a liquid flow through the perforations of   ceding claims,
characterized in that the sepa- the base sieve material (1) being
maintained       rating layer on the base sieve material consists during at
least a part of the electroplating treat-  10  of a material with permanent
release prop- ment and a compound being present in the           erties.
electroplating bath which possesses properties of a second class
brightener, characterized in  11. Method according to claim 10,
characterized in that the removed metal layer (2) is subjected      that
the separating layer is formed on the base to a further electroplating
treatment under es-   15  sieve material (1) by oxidation of the base
sentially the same conditions as during its for-   sieve material, for
example with an acid potas- mation and metal is deposited to form a metal
slum dichromate or potassium permanganate layer (3) until the desired
thickness has been     solution. achieved. 20  12. Method according to one
or more of the claims 2. Method according to claim 1, characterized in
1-6, that a pulsating current is used to deposit the     characterized in
that metal layer (2) on the base sieve material (1)     the removed metal
layer (2) is subjected to a and to deposit the metal layer (3) on the re-
further electroplating treatment in an electro- moved metal layer (2).
25      plating bath having the same composition as the bath from which the
metal layer (2) has 3.  Method according to claims 1-2, characterized
been deposited. in that, after the final thickness of the formed sieve
material has been achieved, a wear-re- sistant and/or corrosion-resistant
coating (4) is  30  Revendicatlons applied thereto. 1. Proc6d6 de formation
d'un mat6riau de tamisa- 4. Method according to claim 3, characterized in
go m~tallique, dans lequel on depose une cou- that the coating (4) is
applied by an elec-        Che m6tallique (2) :par 6lectrodeposition sur un
troplating method and is chosen from chro-   35    mat6rlau de tamisage de
base (1), form6 s6pa- mium and tin/nickel.
rement, qui est dote d'une couche separatrice, et on retire la couche
metallique (2) ddposde, 5. Method according to one or more of the
un courant de liquide A travers les perforations Claims 1-4, characterized
in that the finished     du matriau de tamisage de base (1) 6tant sieve
material is subjected to heat treatment at  40  maintenu pendant au moins
une partie du trai- a temperature of 300 C for 0.5-5 hours, if
tement d'6lectrodeposition, et un compos6 desired, using an inert
protective gas.            6tant present dans le bain d'4lectroddposition,
lequel possede des propri6t6s d'un brillanteur 6. Method according to
Claims 1-5, characterized       de seconde classe, caracteris6 par le fait
qu'on in that the method is carried out continuously    45  souret la
couche m6tallique (2) retiree a un nouveau traitement d'61ectrodeposition,
sensi- 7. Method according to one or more of the pre-         blement dans
les mrmes conditions que pen- 



ceding claims, characterized in that the base      dant sa formation, et
qu'on depose un metal sieve material (1) is manufactured by providing
pour former une couche metallique (3), jusqu a a starting material with
perforations of the de-   60  ce que l'paisseur desir6e alt 6t0 obtenue.
sired size and in the desired pattern by means of mechanical, radiation
beam or etching tech-  2. Procdd6 selon la revendication 1, caractdrWse
niques and, If necessary, the material perfo-      par le fait qu'on
utilise un courant pulse pour rated in this way is provided with an elec-
deposer la couche m~tallique (2) sur le mat6- trically conducting coating.
55      riau de tamlsage de base (1) et pour dcposer Ia couche m6tallique
(3) sur la couche metalli- 8. Method according to claim 7, characterized in
que (2) retiree. that the starting material has been chosen from 5    9
EP 0 252 545 B1                       10 3. Procede sslon l'une des
revendications 1 et 2,        caracterise par le fait que lPon soumet la
cou- caracterise par le fait qu'apres quo 7'epaisseur     che metallique
(2) retir6e a un nouveau traite- finale du materiau de tamisage forme alt
ete         ment d'electrod6position dans un bain d46lec- obtbnue, on
applique sur celul-ci un revete-         trodeposition ayant la merme
composition que ment (4) resistant a l'usure eotou resistant A la   6  le
bain a partir duquel la couche metallique (2) corrosion.
a ete deposee. 4. Procede solon la revendication 3, caracteris6 par le fait
qu'on applique le revetement (4) par  AnsprUche un procede
d'electrodeposition et qu'on le  10 choisit parmi le chrome et
l'etain/nickel.       1. Verfahren zum Herstellen eines Metallsiebma-
terials, bet dem sine Metallschicht (2) durch 5. Proced6 solon l'une des
revendications 1 a 4,         Elektroplattleren auf ein getrennt
hergestelltes caract6rise par le fait qu'on soumet le materiau
Basissiebmaterial (1), das mit einer Trenn- de tamisage fini a un
traitement thermique, a   15   schicht versehen ist, abgesclhieden wird und
une temperature de 300 C, pendant 0,5-5              be! dem die
abgeschiedene Metallschicht (2) heures, si on le desire, en utilisant un
gaz         entfernt wird, wobei eln Flissigkeitsflul3 durch protecteur
inerte.                                   die Perforationen des
Basissiebmaterials (1) wahrend wenigstens eines Tells der Elektro- 6.
Procode solon l'une des rovendications 1 a 5,  20
plattierungsbehandlung aufrecht erhaiten wird caracterls6 par le fait qu'on
conduit le procede     und eine Verbindung in dem  Elektroplattie- en
continu                                           rungsbad vorhanden ist,
die die Eigenschaften etnes Aufhellers der zweiten Klasse besitzt, 7.
Procede selon l'une des revendicationis 1 a 6.        dadurch
gekennzeichnet, dai die entfernte Me- caractbrisd par le fait quo 'lon
fabrique le ma-   25  tallschicht (2) einer weiteren Elektroplattie- teriau
de tamisage de base (1) er dotant un          rungsbearbeltung unter den im
wesentlichen materiau de depart de perforations de la di-         gleichen
Bedingungen wie w~hrend ihrer Her- mension desir6e et dans le motif desire,
au          stellung unterworfen wird und daR Metall abge- moyen de
techniques mecanique, a faisceau            schleden wird, urn eine
Metalischicht (3) zu d'irradiation; ou d'attaque, et, si necessaire, on
30  bilden, bis die gewinschte Dicke erreicht ist. dote le materiau perfor6
de cette manibre d'un revOtement electriquement conducteur.            2.
Verfahren nach Anspruch 1, dadurch gekenn- zeichnet, dae ein pulsierender
Strom verwen- 8. Proc~dd solon la revendication 7, caracterise         det
wird, um die Metallschicht (2) auf dem par le fait que le materiau de
depart a 0t6  35      Basissiebmaterlal (1) und die Metallschicht (3)
choisi parmi un metal, une matiere plastique         auf der entfernten
Metallschicht (2) abzuschei- ou le verre.
den. 9. Proced6 solon l'une des revendications 7 et 8,    3. Verfahren nach
den Ansprtlchen 1-2, dadurch caracterls6 par le fait que le mat6riau de d6-
40  gekennzeichnet, daB nach Erreichen der end- part est forme par un
cylindre de nickel, sans       gUltigen Dicke des hergestellten
Siebmaterials soudure, a paroi mince.                              eine
abnutzungs- und/oder korrosionsbest~ndl- ge Schicht (4) darauf aufgebracit
wird. 10. Procede solon l'une des revendications 1 a 9, caracterlse par le
fait quo la couche separatrl-  45  4. Verfahren nach Anspruch 3, dadurch
gekenn- 



ce sur le materiau de tarnisage de base              zeichnet, daB die
Beschichtung (4) durch ein consiste en un matdriau ayant des proprietds
Elektroplattierungsverfahren aufgebracht wircl anti-adh6sives permanentes.
und aus Chrom oder Zinn/Nickel ausgewghlt wird. 11. Procede solon la
revendication 10, caracterise   so par le fait quo la couche separatrice
est for-   5. Verfahren nach elnem oder mehreren der An- mee sur le
materiau de tamisage de base (1)          sprUche 1-4, dadurch
gekennzeichnet, daB das par oxydation du mat6riau de tamisage de
endgiltige Siebmaterial einer Wiirmebehand- base, par exemple, par une
solution de dichro-       lung bel elner Temperatur von 300' C fUr 0,5-5
mate acide de potassium ou de perrmanganate  5s      Stunden, wenn
gewilnscht unter Verwendung de potassium.           .
elnes inerten Schutzgases, untorworfen wird. 12. Procede solon l'une des
revendications 1 a 6,    6. Verfahren nach den AnsprUchen 1-5, dadurch
11                EP 0 252 545 B1                    12 gekennzeichnet,
daBl das Verfahren kontinuier- lich durchgefUhrt wird. 7. Verfahren nach
einem oder mehreren der vor- hergehenden  Ansprtiche, dadurch  gekenn-   a
zeichnet, daB das Basisslebmaterial (1) herge- stelit wird durch
Bereitstellen eines Ausgangs- materials mit Perforationen der gew~nschten
Gerole und im gewOnschten Muster mittels me- chanischer, Strahtungs- oder
Atztechniken und   tO wobei, falls erwinscht, das auf diese Weise
perforierte Material mit einer eleltrisch leiten- den Beschichtung versehen
ist. 8  Verfahren nach Anspruch 7, dadurch gekenn-   v6 zeichnet, daO das
Ausgangsmaterial aus Me- tall, Plastik oder Glas ausgewvihft wurde. 9.
Verfahren nach den Ansprtchen 7-8, dadurch gekennzelchnet, daO das
Ausgangsmaterial  20 aus elnem dlnnwandigen, nahtlosen Nickeizy- tinder
geformt ist. 10. Verfahren nach einem oder mehreren der vor- hergehenden
AnsprUche, dadurch  gekenn-   2s zeichnet, daB die Trennschicht auf dem
Basis- siebmaterial aus einem Material mit permanen- ten
L6sungseigenschaften besteht. 11. Verfahren nach Anspruch 10, dadurch
gekenn-  so zeichnet, daO die Trennschicht auf dem Basis- siebmaterial
durch Oxidation des Basisslebma- tefials zum Beispiel durch eine sauro
Kaliumdichromat- oder Kaliumpermanganatlo- sung gebildet wird.
35 12. Verfahren nach elnem oder mehreren der An- sprUche 1-6, dadurch
gekennzeichnet, daB die entfernte Metallschicht (2) elner weiteren Elek-
troplattierungsbehandlung in einem Elektroplat-  40 tlerungsbad mit
derselben Zusammensetzung wie das Bad, von dem die Metallschicht (2)
abgeschieden wurde, unterworfen wird. 45 50 55    


