0 079 642 Description Background of' the invention - The present#§
I nvention reldtes to a process of electrolytically producing a screen
mat erial by depositing 5 in an electrolytic bath a metal upon a basic
SCr e, sar d electrolytic bath congy gygngg@ne or nore brighteners, of
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unsaturate ond not belonging to a to
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class brighteners, netal is. deposite stantially on the lands of a
basi ¢ ¥creen material when such a mat er iy a IS connected as a cathode in .an
el ectrolytic bath cont ai ni ng such a corrpound of whi ch butynedi ol and
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“to theoi ventron ich is characterized in that the deposition is carrived
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“pul se d gt%ﬁ@#bweesqrwrs¢IMs penformedankstantially atlelp in dnadirgatoncpettehdisuladto | rat

| east zétugi s'c %ﬁﬁf‘%t‘ g of t ar arret er s of the pulsed | .-
“current J.t 2 ﬁ‘ﬁi‘g; ﬂgéﬁ e Léﬁﬂfﬁ ?}‘?‘du'% %’nzsa‘g o Qﬁeg'qw 'F'%'e's éﬂﬂ'?dent
durati ormlraliock&succédsne teeétes durron tp il dﬂﬂﬂnﬁdéd’e&%ly%dtﬂ if €

*dur at i orgf atleastbd fmm;rb dWTthasmbf Fepnisq pdoarheatays dtd)etmtswhutraﬁiﬂ'ﬁﬁm g ,ygeen 0 '

?-':anld 99{)0‘3 "'9 E?’cﬁ%ﬁ%‘g 3@@, 1Fendﬂ' th@tﬁﬂQh@”ﬂmmﬂ:rremo qns‘e@pﬂnt pudet i NQ
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the- pu s""spe 4 ere:tct’emy otvipeR\ ang 890 mseco| | ed so as
o' have rdﬁt:l u.eﬁbei;o,a&, st N8 PRy etes Yepdthe fngeeate: i on,

St al - scr edmthecarocesn aeonrda:gtﬂocwb aﬁdem:oh,e meﬁr @a\huae Chan erpbﬁlblﬂglyt B ol '
creeg rF&t“&'F'ﬁ"&ﬂ thg rbaﬂetscfeﬂtmmehﬂ roesretatwtah IRese LA RSN A PassaE oMb ed/m?vttéia ad 35

X - 'ﬂh}fﬁb '@srt’;%gt‘ V srsrzedhmnmss ingthe sdraen opeamiahigpingi so t he:
rm;ggir, 3t th bg].g"agq” '"cr AP Is e %‘?éP éQ’%d!eﬂget of ~ .
bbbl Sos-tsé?o ) oaaythéé’gaé ;éunqﬂtifﬁ hifprdee

es’ Wﬁbnegmeo Yemutind] of theseveintion fattéritibh Brcallbg té) MeGERWEHTY, Vol. 77 moagtmagal I y.

d, 19 %g 'thsh @estbessewhpqm# current iol e clspasitign afwickel frbh atieets t he
ekl '

é‘t° °bath hﬁ@‘a ” d h"'g? %g?:&*’@%gge Tethod of ‘the anentlon
t.t/entr Qﬂrrén‘id ﬁ\ , Hw
38 meMmﬂerdblneheefréqﬁeﬁcyof the use of p 3 tl“:cur"r’tean fsﬁc"rﬁeé?d’c?s'f"flon of

ke‘F _froma Watt*'s ‘nickel -bath, which is fréee from addrtron agents, s
cri:bed. - 1t. has been found t hat ifr—e—pref erred enbodi ment extrenely ‘good
__s-':.fare obt ai ned when the pul se cdtfent duration is sub-divided into -
pt.g megmeb,shm Ry h 5@ bﬁ%&% gpd non pul se current periods t and-.
1 ‘wher:eby the frequency .46 S seIected bet ween 10+2 and 10+4
and theratiot [err] - X 10g%t$t 52 sel ected between 0 and 100% "
Pref erably for deposrtl ng met al upon tth@ %l't screen material a pul sed Ce
curresnt |sleappl i ed conprising pul'se current and pul se non-current .
duratFoﬁs“ %sragﬂ,‘;’zf’gb?e%@%tros of 25 and hi gher are obtained her eby,

"Pre epositing metal upon the basic screen m
aterial a pulsed current is applied co .
_ putlIs‘e current and pulse non-current durations, since increase ratios of 25 and higher arepgbtamedmhf:zryg .
wi %‘xt any dr_sadvantageous influence of the original mesh openings in the basic screen material. '
e.mventron also relates to a screen materlal obtamed by depositing i in an electrolytic bath a metal




aiion,

hout any di sadvant ageous influence of the original nesh openings in
asic screen yaterial. The invention also relates to a screen materi al
obt ai ned by depositing in an electrolytic bath a metal 60 upon a basic ’
__screee.n material, said electrolytic b& 07890842i ni ng at | east one bright enef
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[ he pul se param%‘fers being T and T', in which T is the length of the

pl ternate pul se current durations and T tthe | ength of the non-current or
reverse ¥urrent pul se durations respectsvety, T and T. each being adjusted
bet ween 0 10 and 9900 nsec, b) the pulsetttirrent is subdivided into snall

pul se and &g{é—agglgagd G&\Lfe%%d Mo+ ORS add BEYatly the frequency [err] t+t’

oel ng sele etween [err and the ratio 20
C= x180%t+t' between 0 and 100% 25 t Devi ces for generating a
RIOSed current are generally known (sée —XPP%% i ng 1970; No. 5, page
5: Design factors in Pulse plating; At Avila;, M J. Brown).
“Pescri pti onpeRieeh B&nd"180%,.19s: 30 Fi g. 1is an apparatus for performng

J he procass obevidaetor BonRitihddNpuideli Gurredt 4ré gehefaEkno@n (s8é e.g. PRREIAY 1970;N0C8, lpage 1105:
jateri al ; Megign Facioss @ Ruise aiatingreA. ek Adila; dbtJaBroew). by appl yi ng the process
according to the invention, starting fromthe basic screen material of Fig.
B, Fig. 4 ickscliptich 6ftRe aawaiggal obtai ned by performng a nodified process
hccordi r}g to t’ib,e1 lsmneawaretus\fv#tldeeforﬁﬁnmemg:cedae:flﬂas-manﬂmreen material of Fig. -~
P Fi g %ﬁﬁ'%?fvﬁ ict sqteen) materiply 'Fl otti n‘g_ the de osit ratio, o
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“{he testg tda‘ng ﬂréebésiad:cneaw madhaaf €. as current PP, Fig. 6b is a current
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B this ? eﬁllé\ib—g :f'ﬁll? tm? ?g&ns clﬁ'ré%t Jc 'é een alternate
A1) - dur ag,i ‘@aisé l)rreﬂf jond &daswe%tab ge&uhem\aarahm&' :GhiE MBIRbd BIAMGRE adduriert PR} J.
a but -t he puFig.éc Burcueett (IHtiuedibo tigraphailliestretinghhesvaliclis\ciitkant cHanges asintFey: Sectiuethe

hul'se cur r @ise ehmmentdurationsiT amecfmaP#mﬂndr"émltepmes:elselwaotudewgoqs tangqiop-cyrentiuiss

|IIustré’f’@°'T y 558 tﬁjfrdr
R Lt i R A AP %ZW o B 8 g o
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urrent durcatréndmylse duratimhs nGnwhich proeass jsuillestratdd imthie dests #sdcuretcPPRever se pul se

: ur rent . perdegcglgm;lr" of tﬁe Q%fe?r‘ég’em\éoéjegm' nto pul se current durations t2 and non

- 80 Fig. 1 shows apparatus for electrolytically producing screen material by depositing in an electrolytic
bath a metal upon a basic screen material, the electrolytic bath at least comprising one brightener.

Said apparatus comprises a vessel 9 for the receipt of an electrolytic bath 10, while it is further provided
with a cathode retdining means 6 for retaining a basic screen material 1.

.- On the other hand an anode retaining means 7 is provided for retaining an anode material.
55 The cathode retaining means 6 and anode retaining means 7 are connected to a device 11-for
generating a puised current said device 11 being connected to a D.C. source 12.

Starting from a basic screen material 1 comprising mesh openings 3 bounded by lands 2 with top sides
2a and lower sides 2b, a screen material according to Fig. 3 is obtained due to the use of a puised current
consisting of alternate puise current and non-current pulse durations, whereby the metal deposited during

so the electrolysis has substantially accumulated in the increase region 4, said increase region 4 substantially
extending perpendicular to the basic screen material.

Only a slight quantity of metal is deposited upon the lower side 2b of the Iands, sald material being
illustrated by means of the second increase region 5.
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current pulse durations t2'; which process is illustrated in the tests a4
current PPR Description of the preferred enbodi nents: 50 Fig. 1 sho
appar-atus ffor ‘el ectrolytically prqﬂ@ gcreen material by depositipag in

an efectrolytic bath a netal upon a basic screen rraterral . the el ecfrol C

9 for the recei pt of an electrolytic R‘?{Xhlo Wnrle |t is further pyovi

wi'th a cathode retaining means 6 fo ng a basic screen nmaterinal
On -t hes ot her hand an anode retaining sesgs 7 is provided for retaini ng-an
anode materi al . The cat hode ret aining means 6 and anode retaini ng
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2b of the lands, said nmaterial being illustrated by neans of the second
incregse region 5. 65 3 0 079 642 In order to illustrate the results
obt ai ned, the defi-nition: increase ratio consisting of Al +A2 s
E +B2 |s_used, the magnitudes Al, A2, Bl and 82, being illustrated in Flg
.5.  The present invention wl| furt her mor e be - el ucidated with respect to a
Hnunbersof exanpl es, wherein Exanple | is a conparison Exanple. 10 . In a
~Watt'S nickel bath, known in the art, conprising per liter of bath liquid
at least 80 ng of 2-butyne 1,4-diol as brightener a nickel screen plate 1 %
“:covered with beeswax is installed in a vertical direction as a cathode. The
-.used nickel bath conprises per liter 250 to 300 g Ni SO4. 6H20, 25 to 35.¢ 2
Ni)Cl'2% 6H20 and 30 to 40 g H2BO3 and has a pH ranging from3,5 to 4,5
il:é the tenperature varies - from55 to [err]. Said bath can be used for
urrent. anplitudes to 20 [err]. The butynediol may be replaced by ethyl ene
yanohydrrn 15 - The screen plate 1 is-provided with slit-shaped
ni #gs 3, having a width of 120 pm said openi ngs being separated from
2, JOther by-lands 2 bounded by |and top sides 2a and | and | ower sides
;follomnng tabl e shows the-varying circunstances during the tests
ratio. of netal |nprease. 20 25 30 36 35 40 46 45 55 60 65 4




2079 642 [err] [err] [err] [err]-[err] 0.0 [err] 0 079 642 Fromthe
above it appears that mcro pul ses having a magnitude of 0,1 to 1 msec are
Yrore active th macro pul ses conprised between 10 to 100 nsec. From t hese 3
3 reig;ts it follows that a pul sed curﬂbﬂ?ghﬁ #ng alternate pul se current: and
gnon pul'se’ current durations, gives very ‘good results, while the use of a
'pulsed current duration conprrsrng alternate pul se 5 current periods iin one
1given direction and a reverse pul se current period nay.provide equal
iresults, although.the current yieId wi'll decrease. On conparing test
{fresults 11-and IV to test result (table A) it will noreover be obvious

that a pul sed current clearly |nfluences the ratio of metal -i ncrease,
Aprovided that m.cro-pul ses are U>ed .When nmacro puls.s are used, said-
inot abl' e drfferences in the neLaI increase ratio will:loccur only to. a Iesser
extent. 10.- The use pf Iong(gr nonu,curlre«mt @ulise $gri ads separati ng the -
bul se current periods increasgs® {fle Matio Bf ‘fetdl Teposit increase, while
he use of pulse current periDdds} built up froma great nunber of alternate .
smal | pul se current. duratroqs anfl non-current pulse durations, will not
Fesult in a higher ratio of. |netal Ideposilt ﬂnd%ed%ei%-ee e.g. results and. .
M -in the table), although ijn thp event of macro pul ges there will yet.be a .-
bosi tive effect. 15 The lef ferys gf. qhelabgveeagpéar "however, to be Y
5t rongly dependent upon the [type|of naterial as used The drstance bet ween
'_he cathode 1 in the fornrgf a_n| ckel .screen plate; and a nickel anode 8
meunts to 60 mm whil st t 8¢ -argo ”tude of ghe sv@tched on DC anounts to 5
Pdri?, nmeasured. across the EctaE,>urfﬁce of ®t He cat Ifdde 1. The- tenperature
pf the bath Irqurd anountstjo [efr], and the resultsl|as: |IIustrated in the .

abl e were. obtained after an e%e,trolytrc procedure qf 60 minutes. In view °
.pf the presence of beeswax 30~ Qupgn the~togy skdes28@ ¢f the lands 2, a .

{ eady- nade ni ckel screen car| bé'renDVed°afTer'the d?ccedure whi ch, screen:
is formed by |ands consisting of}netal deposits forngd durrng t he
~glectrolysis.” Qoviously the lgwel srge gb 9f;;he>lqnus can al'so be covered
~$o that a ready made scrgen ngﬂbrral sr ad@- formed by 'the second -
“4ncrease region 5, can l® remméed| Lg nt tﬁ§ the final product of -
Fig. 3 can be used as suyth wi&hopt applyrng s$ruppuﬁr means’ such 25- as
Peeswax upon the top side 2a and|the |ower side. 2b off ‘ar,initial nickel

$creen plate 11.. The nickel scren base plate 1 conv:nréhtly has ' a

4 hickness of 75 [err]m d ai, s w303 - Met hed of el ect¥olytically-

roduci ng-a screen naterhal' -Ed osrtrng trcﬂgﬂrc bath a- netm

“4ipon .a basi-c screen, sai d* el ﬁr ytrc tL égnéf "g @he.or. nore
~Pprighteners,- of mhrch at Ieast_on@ consi'sts d? an of ganig conpound

-lOﬂprrsrng at J'east - one unsaturated bond not “bel ongi ng % a '35 .
: .group . and presentrng the pfoperties of a seconc(ﬂgws brrghtener in--o
h the netal is. deposited gubStantraIIy on the | ands &f ‘the basic screen:
;terral in an increase ratio® egte; t@aq$ @¢rizZed ion 40 that the
eposition is carried out vmt31 ugpe o u seh curre t enprising pulse
urrent  durati-ons separated by npn-current pul se dur 3ti dhs or successive" L
verse -current pul se durations’ r espectively and thel|in@ ease rati o, havi ng . -
~value of at -least 4.4, is cOntroIIed yrth use of Ahe pulse paraneters of

he pul sed current T S :
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and T', in which Tis the length of the alternate pul se current durations
and T the | ength of the non current or reverse current pulse durations—
.respectlvely, T and T' being adjusted |ndependently bet ween 0 and 990Q” 45

neec. ‘2. Method according to claim 1P @g terized in: a pulse curre t\)/\
S tl

duration is subdivided into small on-current pul se duratiops
and t, the fré& m:gboﬁﬂt appears that micro puises having a magnitude of 0,1 to 1 msec are more active t

bei ng sel ec'l?1 o %E’ﬂpfs 1ﬂ~%@nd°1@1°°mseand the ratio 55
t & =X 1&19 £"+ ivos Iy ‘iT?@Jéé’e POty T o Tl g
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current and:jfy {}o.ﬁiﬁ‘ﬁ A= A e e e byt J@Qﬁ#’ SRt E it L

use of a puges siive e@ddf, AQuration conpri si I’l er na

peri ods i’h ongh ffvespfmetawbamaramdew nceosetrtselv}ﬂedesdennmmmmw thitehl #sauyed.

provi de equal TL%% s b“-“’éé\\‘il‘*f' Yﬁ‘ﬁ% frpde hsb?‘ fgg’r@ n eeﬂiﬂf'\?'qtirg’d‘é@rcu %@de 0120;10';: :

conparl ng t Bce oﬁtﬁéf'!:iré révo?}rgeg:;ath I%\f E g\dﬁ ts TIILstrated . |

nor eover beineRvibRerd ﬁtnediafﬁ n$ﬁ raBiiE proceiure bisa n)dtek lddﬂzlﬂﬁle&eie wkdwx O

met al i né? egpoe the tpaidi e thelrats 21 ©ady-mAadk side! sareen aas baremiNee aftenthe proce) urbws:h are

used,  said j?gfﬁ?ﬁ;%: 1“:‘;(?1[’3 %!:’gg\‘gﬁd";e atﬂ?&”d‘?fﬁﬂgﬁ’dﬁ%é@ Sedifqgis Qbvipustyd ?‘”96 s
screen material comprising {and orme !

to:a. Iesserthe incredse region on Jer RS- CUr T ento puT S per ;

sep\a/r ating t he iguides thatthe it prqctioDRG 3biﬁh’eﬂé&ﬂessﬁlkWtﬁo&ltabﬂylﬁﬂstrfﬁﬁh@.}nedﬁpﬂsI t

i ncr ease ° witibeeswerpop the togfsidp 2d agdthe ipwersife 2b efran indtig! niipkd! bareep plate i B ifinenicke! eqsen

nunber of af®PABt'e"8YRRIET VI 8dMENPFSAC® Hlir ati ons and. non-current pul se

durations, ghimk Not result in a higher ratio of nmetal deposit increase (see

e.g. results 11 and VI in the table), although in the event of macro puI ses

there w I"‘Y 3/ ”E eledtrplycallverqdueing a sprpen matqfpbbyedepesiting ing e'F%'e"llﬂt’cR? N :

hovwever, st Snlcac%ﬁgmga m Eﬁﬂn‘t ﬁgsgt %‘ngﬁvjrag@hg t b % qﬁét

di st ance betvveen t Cathode 1 in 't ormo anic screen pl a and a

ni ckel anode 8 armunts to 60 mMm whil st tlhe anplitude of the svmtched on DC

amounts £ 5 Al dn2, measured. across tE1S5Pal surface of the cathode 1. The

terrperature of the bath liquid anounts to 60tC, and the results as :

i |l ustrat edgroup énaeprésaking twemepeabts aF Bedcoad lcRss Mightened Gh fblcy ttheCmérli Q€ @elskied Of

~ 60 m nutes. SUPﬂaWalbfwn@feladdeo lreesempeeeofnatse@mxncmsm yrereateetharpchgracterizetbin of

g0 ha |

RN s e e e W"E i g:é;ﬁs'ggva"yfanzggg@,@m e,
th il

the el ect rodnysi, B'wh‘aWisMér!éthtohﬁé hievate palsl d(D’ﬁthhhﬂ'ldIT&ﬁdlSngﬂ'Bd’ith;|n6r0tl::b61t

covered sp ¥kRyerseeurreaysarttpionsceserstivetyal ¥ Taneme ediypted didergndeathhstwieet hasd 9999 t he

d BYE It d
; ?%gﬂct ' g]ﬁ?r 5 sg ‘?‘ 'f‘%;ﬁ{’:a‘g“ajégﬁgﬁi géaﬁ igd i '31 ls§ mﬁ?/ b o%%g% Jrglé%bglﬁv%a ];?g)ansall such

25 as beeswax upon.the top side 2a and t he Iovver S|de 2b of an initial
ni ckel sgreen plate 11. The nickel screen base plate 1 conveniently has a
t hi ckness of 75 [err]m Cains * 36 e wr 1. Method of electrolytically

produci.ng a screen material by depositing in an electrolytic bath a netal
being selected between 1072 and 10™* Hz and the ratio

55 t
C=

x100%
t+t

between 0 and 100%. ]
3. Screen material obtained by depositing in an electrolytic bath a metal upon a basic screen material,
80 said electrolytic bath containing at least one brightener comprising at least one unsaturated bond not
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3. Screen material obtained by depositing in an electrolytic bath a metai upon a basic screen material,
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3. Sibematerial, hergestellt durch Abscheiden eines Metalls auf ein Grundsiebmaterial in einem
. galvanischen Bad, wobei das genannte galvanische Bad wenigstens einen Glanzzusatz mit mindestens
60 einer ungeséttigten Bindung enthalt, die nicht zu einer =C—S=0-Gruppe gehért und Eigenschaften eines
Glanzzusatzes zweiter Klasse aufweist, dadurch gekennzeichnet, dal das genannte Metall mittels eines
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4. Material nach Anspruch 3, dadurch gekennzeichnet, daB zur Ausbildung des Materials wenigstens -
eine der nachstehenden MaBnahmen getroffen wurden:
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so et présentant les propriétés d’un agent de brillantage de seconde classe, caractérisé en ce que ledit métal a
été déposé seulement sur les cloisons du matériau de tamis de base par emploi d’'un courant pulsé et
ajustement des paramétres d'impuision, en contrélant le rapport d’accroissement pour avoir une valeur
d’au moins 44.

4, Matériau selon la revendication 3, caractérisé en ce que au moins une des mesures suivantes a été

55 mise en application pour former le matériau:

. a} le courant pulsé a été choisi 3 partir d’un courant comprenant des durées d'impulsion de courant -
séparées par des durées d'impulsion de non courant ou des durées successives d’impulsion de courant
inversé respectivement, les paramétres d'impuision étant T et T, dans lesquels T est la longueur des
durées d'impulsion de courant aiterné et T’ la longueur des durées d‘impulsion de non courant ou de

60 courant inversé respectivement, T et T’ étant chacun ajustés entre 0 et 9900 msec;

b) I'impuision de courant es subdivisée en petites durées t et t' d’'impulsions de courant et de non
courant, la fréquence f=1/t+t’ étant choisie entre 10*2 et 10** Hz et le rapport C=t/t+t'x100% entre 0 et
100%.
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