;cde3exXU ""6T: ?" --A nethod for the selective electroplating of a netallic
substrate material band-- *cooooz* The invention relates to

met’hod for the selective electroplating of a nmetallic subst rmmmm,mmmmﬂ
band, and nore particularly for the electroplating of a substratg terial

-band havi ng prestanped copt e t I e of such a rrefgh d as
di sclosed in the Gernman ﬁgtﬁﬁﬁhgéb P P%ngigggg

~953%" &oa AL the
~material is firstly conplet elaamato@damtdg efating conpositio fﬂﬁ@l’wymw‘”ﬂ!

either sprayed with it or_dipped therein. Then using_a |aser t

are freed of coatind 'E%'ﬁi‘)%%?-g AL BRA LRI BACEREAL OPRAGT - mat eri al | 260M02*be
applied by electroplating. In the case of the known nethod, both with
spraying with the coating conposition and al so by di pping therein, only
produci ng a"heoanivagltd@mpmiltajt@ﬁ Ity er cmnthnanuanm&nodhifolmm there is the
di sadva bl.em be

three- %@W@ngle§%ﬁ§?ﬁ§F&nﬁhp |aFEt§ﬁ§&gF%%&@t3?&Eg C%f ck deposits

of th(ba@ﬁat gl @0 Palritdrudeir16C tf ¥ tep @teictHopillat idlg tdFe ecorners and
edges. Furthernore, an_unbroken coating corrp05|t|on | ayer, which is

absol @Pasyrﬁé@egsaéﬁflﬁérhawé FEVHEG PEEsteRPEh é?oart@dwc@clemernq% i s
el atively ok chie! B casd of @l LeAMal10kemRlel ikfle He ih Parts to

be el ectroplate th|s will nmean elt a tine-consum ng operation or it
will Ipeteatepsidlyced igmi Ih9z@3m @84p®merthleaseubstrﬁltrec®attree:1@datumg
conpo be c et.%lé% remaved in the area

| t
RO LT SIS SR SSENG BTG dolperS s A tra g coati ng

CoOMPogitther lsdyakrelds walto ite @y ed ppedi@ryeint.n e B i¢RA NG seaPosi tion
t hi ckness. This in turn neans that in areas with a small coating
conpo$ihoisgn Pefitek RESs fireeds ¢fs coatd nga coMpgls ikillon . hend atdgdd the t he | aser

beam Brfuckhghodisadvant age il Lo kot TILRAL s Sialy Sven T only very

smal | areas have t0 be el ectrop
In the case of the known method, both with spraying with

the coating composition and also by dipping therein, only
producing a coating composition layer with an uneven thickness
there is the disadvantage. Such a problem becomes more acute
in the case of three-dimensional substrate material, since
here extremely thick deposits of the coating composition
collect more particularly at the corners and edges.
Furthermore, an unbroken coating composition layer, which is
absolutely necessary for the method, can only be produced, if
it is relatively thick. In the case of laser removal of
material at the parts to be electroplated this will mean
either a time-consuming operation or it will be necessary to
utilize high power lasers. Since the coating composition
layer must be completely removed in the areas to be
electroplated, it is necessary to so set the laser beam that
the coating composition layer is also removed in areas with
maximum coating composition thickness. This in turn means
that in areas with a small coating composition thickness the
substrate material will be damaged by the laser beam. A
further disadvantage of the known method is that even if only

very small areas have to be electroplated, very large
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guantities of coating conposition will be required for the conplete coating
of the substrate material with a coating conposition |ayer. The relatively
| af ge thi ckness of the coating conposition |ayer necessary for producing an
- unbr oken coating conposition |layer and nore particularly the substanti al

_ coat i ng. comp: yer an ularly the substant
Cubst EubtEFef, aF cCbaRPnGoRBRRRbARReh "¢, BB Eolhib S FR® FRE cace 1t i s

_ necesseanmplébet asatingoodcehensubbratbemateriall wogRosi tbadsngequi red for
such a nmethod are_rel atively expensive. One obLegt of the present invention

i s toCSEPPEFtheR 4BYEFop ThE KRdRAMBEKo42FAS: CheFkneapi 8ft Fhfsit of the
bandl pkgr $HYSLERDSs TBEShI fhydkOn@cbBgasleebropkahlfgnki 98 hﬁbEBﬁéhb!e and
with a substantially | ower CToating conpositioh requirenment. This object in
t he toobeingt apmpdsbyiohelamernahdnmasengarhécubehdy sheps as defined in
claim 1., The pethod in accordance with.the invention | eads,to the advantage
Chat | BOPPERRF e | REcbPulRFoBRar e Foubitong BbeRL kPPR EO0EPRAERERI o ool lor
coati 8g thApesdimensibhaknsabssrateunltekeal soakphgsentpasai hiaadl ayer may
be obt ai ned, such coating conposition having an extrenely constant coating
t hi ckftédsicwhrrgheset hi $ndbRiRgCRERDYEI 18f NERESEBHY| AY EBKBOSREPON by | aser
damaggctguhper APSERa! EoaBt Al BbufBYPERLT CELLYELY PEEVENLAT, NOr cover,
the extrenmely thin coating conposttion [ayer y be renmoved nore rapidly
and usehjgod hveerepavevelgoewpbnagveeadi ng to a higher speed of notion of
the substrate terjal .through the_equi nt. The_deposition of the

el ect r opho %?i%gl%%%iﬂg g%ﬁpgg???ﬁﬁ bﬂvgﬁglgﬁbé?rﬁ?egﬁa%EFFg?rtakes pl ace
extr eqel¥1 6Pt HE YknSWAEMBLREAWBhEE AgakNrapndet 5an8sEi BEetAkgBahqdt hr oughput
rates_of the substrate material. These advantages are furthernore enhanced
in aslike sybshryta Bareripleaéondi hecehpesrePbatingeling agplied, as for
i nst ating ¢ SLi4 : | r u Lty .0 L onposi tion
stri pRoo el R R LhbOPaRL i b1 P11 ByBk EBak Lo bofifBhs PCEPTEG

ar easraheieementl ayer is to be el ectroplated on the substrate. In addition
to savings_as regards expensive coating, cogpositjon, there is accordingly
more rapi diPEfD ?eﬁ? %ﬂgtgﬁaF?nBecﬁﬁB%%P?aghyafﬂ?héngﬁﬁtb?ntHEngeatnent.
The etpethephoaest&ps0oaki Bersheq oAl ¥1heads, even in the case of _

t hree- di mensi onal substrates to even, thin coating conposition layers with
t he resul tTh@anethodsipoacrprdanee EIEhIEb@iV@V%m§€©nggﬁéﬂ$ngoobbeation to
be pe e S j.nC h . .0 jn nposi tion
usingg%ﬁégg% ?o%ﬁ%g 3¥?gég?§?§ g%%eg§8&€§°%§§?¥§}9eé°§ﬁ§§?a§¥§§||y freely,
in addithosubstahefslbpl ahabyerncohting compssat sonpohsckhestes an

el ectroplating to be perforned, at Eoints, i..e. In unﬁtuate areas. The
measulBRTgEFR N8R F AP hECHRPELELAR LR¥E BR¥ PR PRFALTEH t 8uSBvant ageous

furthesadeNg! OpBEOL St 80 haDiAYeaRNERt PEmbDg ABhBednt Ndbgatigd in claim 1.
The substrate material band preferably runs through a cleaning and/ or

act i velRieknesd/ orOwinng| tagtbhit diningdeemevahchf eboe opoahingi niti al
conditions..lt Is _an vant; for a ural i f coating,conposition

cort peofBSaut Lon ol YR HAREGE CLo BeRe LEBbE LYo E FRPRF R BRRCRE on t he
sane sfflecoiveddyhpsédestedl.t hHosabser at ehanértirahebanthitheost dhg of such
strips is in this_case able to be exgctl¥ set bé the el ectrophoretic
coatiﬁ@mﬁﬁ?hBﬂogol?ﬁﬁf.%?Yob?iH?TPKS_tﬁ% ? P LY afB ntS6F9cBat i ng.
CO”D0§b&éPnp8@¥rP?sHthﬁlﬁédleghfn%htSerﬁ§ Rért BBe£QabENHoEPBROSEL | ON Mmay
be predeterm ned in accordance wth the vol?age applied, the conposition of
t he cbhei sgbabuataengperiladf thheughbthe aeguipment al , Thecdenpadréenc or

anaphoretic deposit of tEe coatjng_c Qsi.tion nore_parti aré t aki ng
o aceSt v SE8Rthopluneb s 8t i cRARBR L PoncBhoRPR S LB B R i on 1 i s
al so paserbh®, ti¥esuplabéyeseténdlyt hepiasgl HeasthingCOnpPLRt @gyinenove
such coating conposition |ayer at the required

renders possible higher throughput rates of the substrate

material. These advantages are furthermore enhanced in as far

as only a selective coating composition layer is applied, as

for instance a coating composition strip or a plurality of

coating compogition strips. These coating composition strips
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4 positions while neverthel ess preventing danage to the substrate
material. For the el ectrophoretic deposition of coating conpositions
cathodes in a housing of the coating conposition applying neans are
-preferably shielded off fromthe substrate by a slot-like baffle, it being

possi ble to zd'ust t he_slot w.dth_and tE%FdLstanie bet ween the baffle and

t he sbSt Faf uﬁéYS}VaPpP 158 1PMETERGNIIRESER B 1AYSEI G ESn%E%ition strip.

~ Usi ngebattlkeplutth @nphhéabhbﬁtQBtéLOtinihdﬁﬁtﬂ@ﬁ5k6|@aanP%r@b
y

correspondingly nore coating conposition strips. After applying the coating
conpo¥POREASt REPSNBiVRaceafaner camMprsisienethbre 4@ pceerddaddyi ed, nore

espech@kkyrhpiaﬂr ¥E%ag" oskig %B%E%%?Okﬁﬁ EE?@F nFHEtQﬁﬁ”%hé’the
substrate material 1's advantageously sSw B3 F 6 Pomnng e renmoval of
conposhei bmenttnknthe | aser. The areas where conposition has been renoved

with the | gser now be el.ectropl ated,_using.one or, nore of .,the follow ng
sel ective 258CFEgéFﬁ?Pﬁarﬁgf5088?E§8ﬁeEFFVeOg%Bpﬁﬁade §He8IéBtFBﬁlating.
bat h, caBskbRgthRecangaenadbsiade subgtahtk8ash aRenGo@hing coaWRes tion strip
usi ng nmechani cal masks, nore particularly belt tools, apgélcatlon of the

el ect FOMPPEiEdRPoSRYPER bitheshs sPsWbsekhréchhi dgepossdbiler foachni que or
br”Shs%?%QQEG%fF}Q%é%éﬁ%FgﬁﬁggBﬁﬁrggggﬁetbnﬁgﬂgbggpﬁhgdr%@%%SQQFed in the

drawi ngs "an efal’l In OW ng descri ption.
Fi gureelli.s sidcagthanathe repoeadnbdt coatahgt kempbdividunalisihat thes of a

pl ant for selective electroplating enployed_in performn he nmet hod of the
i nvenfFoACRFPEuRe 128RE éSdPE&PaﬁﬁaPFcCPE%F@%éﬁ@a??@ﬁtéPtgaééating cell for

g he appkbedti 9R 9ld2t3BA! £BYIRFRESHIERANS! LhPsWiripsa iRr edekaLE ned width.
possible for electroplating to be performed at points, i. e.
in punctuate areas.

The measures defined in the dependent claim are in
relation to advantageous further developments and improvements
of the method indicated in claim 1.

The substrate material band preferably runs through a
cleaning and/or activating and/or swilling unit in order to
achieve optimum initial conditions.

It is an advantage for a plurality of coating composition
strips to be applied with the same width or with different
widths on the same side or both sides of the substrate
material band. The width of such strips is in this case able
to be exactly set by the electrophoretic coating method so
that by optimizing the required amount of coating composition
may be minimized.

The thickness of the coating composition may be
predetermined in accordance with the voltage applied, the
composition of the coating and the speed of the substrate
material, a cataphoretic or anaphoretic deposit of the coating
composition more particularly taking place. With such an
exactly set thickness of the coating composition it is also
possible, by suitably setting the laser beam, to completely

remove such coating composition layer at the required
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Figure 3is an end-on view of a substratematerial band having three

coati ngconposition layers of the front andrear sides.Figure 4is a
perspective view of thesubstrate material band representedin figure
"3.Figure 5is an end-on view of a stanpedsubstrate material band bearing
‘twocoat i ng .conposi.t.ion | ayers..Fi qure 6is . a perspective representation ofthe
subst rpﬁsel%ﬁ'&ngiwi‘lllﬁaﬁ}ﬁvlﬁﬁerlﬁ dplrﬁavfelné:drr% ﬁis aé{?r é-‘°7it§Pean end-on vi ew of
_a threaddtrmens adlersistrate materi al bandhavi ng one coating conposition
stripon the protruding part.FinTe 8is a perspective representation ofthe

substrate F@retihg® ed&ed rvarhRx@td o idgpos it iong@fe apad ig aarasikionsof a
furth -dis i : I Jgtarial 4 agﬁﬁ ; i ng
conpog%%?%ﬁg?ffgf |é§$§hf%f2ﬁ%t%%$spectf%g regréggﬁfg?i 3%% e substrate
mat er imeglanza rded giedfieadill ¥f igjuired A d-iafifr € rbbs fedwes sarbsanchten byt ew of a

substr at terial nd havi ng one coati.nggonposition.strip, in which a

stri paq?‘é’gqﬁrég(eng’& St'i r% é’c?%ﬁ@siﬁqsﬁ#&?o\%’@d at‘%é‘r‘ﬁti B:hn?y e MG %ht ment , and
Wi th anBdbadiRated Yeitlers! it JaTH ORI ithe fubstial¥ tnakerdinl
perspective representation of the substrate material band illustrated in

fi gur €01 BetThd e rd@hyto Wi @ Hhiaant idehicammP s it ifqry ter i f o/USINg sel ecti ve
el ectr J .Qf i nd J hgned. | formof a
so-calq%?ﬁ%esg&l?& %ezziﬂg%a;lﬁittts’t eesrrrlecféﬁ ﬁ?cqséugjﬁg%}%%n%deﬁéﬁband 10 being
pai d afdrdesporalifiglyt meerd cbhtcony icowgmes iyt i grassed gshr ough the plant and to
the rear t%&reof t%ﬁn.bein wound .up on a secagnd reel 12 as a finished
band. In t RS SEagPPIAIESs FEEIS G 1PE GRS Lot hitde® 5SS bl e.

Fi r st natleha a3Uhst T Pl Awilard Hhdmemasd,hmeeh &gueRangt oy station
13, in which it is cleaned, activated and swilled down. Follow ng this the
subst Bt ©Viem & a1sigghdltrravw gdeds dd aittr.oudhmrt hegacnsy dihet i on 14 for
coatiQQ] ] 0 it.i.gn,. I j tyr rneti ¢ coating takes

pl ace. \gé:g(%(t)%t Fgr%g:%ét{laatl &ﬁ“/%?\ﬁaéu}eag%%iﬁ gleeg(‘)”ﬁ'glg(rg)%orlglo@%ﬁqoﬁtgﬂecel | s 15, as
i's di aghvet iofaldomnpoedtasentweidh nfd Juwser2. Such a coating cell in
principle conprises a_housing, for exanple in the formof a capsule, which
i s so shi elf#d2FRAE WRESH F&%P@dil&éﬁ’@sﬁasope@@aﬁeﬁﬁv@@rr&d&h i i n _
undesiyed AnR3S row B AR A ated Uding RINP L A IaS the and 18, which
| i ke the rest "of the housing parts consist of Teflon or sone other
noncofdddiowiagplsadteiot ivar elaatanpddtimg metthodesy celactdwe dmgEsig whi ch
are nqat_to be coated, .qf the substrate eri_,al band . 1Q as .regards a

Dl ot o3 K ST6FE EP6 T B T BRI HHe ALEAR 1 S DA | ee 17 and
18 a QeRidthens Idaatiihid Gowpd i)t idre Hurdph sl neMani¢depRsikd,on with a
correspondi ng width on the substrate material band 10. The anode 19 in this

case RS PRTdrdesily &sd tsit@al urPRidiceddionmal &hed sdfe e lytso

sui t Al oThe 1CRALNheztld o8 WHddiSHedal gt deHRE T RNRRIOTAL | C
coatinéﬁ&fih én a%gghéietic conposi tion. §LCH giionpositiigy% ayer 1is

resi stoantsht ceatindguedi a such as a nickel, 7 gold or tin plating bath and
may be renpved.in an_alkalin nvi r.onment.. For anaphoretic cqating the
anode 19 i $EMAE LGRS | e%ﬁﬁéﬁFW€8td8Pea6F §FE5F §¥¥5ﬁfdffﬁﬁl ol t age,
whi | e dr@fiviinkde Sidphi 10f baU:@taiined He Adestinatie) mHeerficAll hanrt 19 a
contacting nmeans 21 is arranged upstreamfromthe cell. As an alternative
cat aplf6EETiiPtd®at-i ng i s possible using a cataphoretic coating conposition
i s possible. t gphor et Lc,cQe Liions LS LskapLttanakkal i ne nedia
and may be reﬁg gg%iﬁ an a%Fdaeﬁgggghﬁgﬁg}bTﬁéﬁggﬁgr?%5 ?? Feversed, t hat
is to say a cathode takes the phdéeidhalhetahddesl186f @hplevating cell 15 is

so designed that the coatigg con&os%tion tr%gs Eg nmed and, respectively,
the areas coated with the tBHp8SiEFoAVEr E-fiGEHR 5é89after the coating
operation. This protectionemplboedexanpeerepmiihgdthy hBendseogf guide
rollers, not illustrated, which are arranged upstream from and downstream
fromthe coating cell and §beexB¥enyipBsition the substrate material both
in the vertical | so in_thehgrli . di i t area coated
with the conpgé???%nastripQEZngggéké@H%g%8 #%E%gggﬁF%g?Eﬁﬁpg parts of the

housi ng 16. The cl earance hetweetngheeilbsbratremappiiabtihend 10 and t he

baffles 17 and 18 is in thig case sQ selected.that on the ong hand there is
a sufficient baffle effect®indt SRAFABIOFREPORARYOPNEFELRr ¥1RE points of

contact. The conposition, RprgseAbtbpm@nsydPREYhank, not
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illustrated, is supplied by way of nozzles to the coating cell) A punp
| ocated in the supply tank is connected by way of a pipe with a coating
cell, a choke valve, also not illustrated, being internediately placed to
‘regul ate or control the rate of coating conposition feed. A filter
-arrangenent ngg gl-g04be prigeg .egggoﬁogyg iLkon ggggtkgtgo desi gned t hat
by the utiliza Pon o? |l ow Triction materrals on a noving part, electric
~charges are prevented, as mahberwalebandehasihgouhpéet beathnygositi on on
novi ng parts, which mght 8 becone e&ectricall¥ ch?rged and cone into
contact with the conpositi BATPAPYhEORakBYBFacRE Fhet f5arEsa89t hr ough 10
different types of substratgspaiegeal band are illustrated as exanpl es,
which are provided with differently arranged conposition strips. In the
case of the sHbgureté mat eiBap bandpastsviewniew ¢fgthes 3 and 4 three
conposition strips 24 thro Lt t,.wdth ar | i,ed to the
front and rear sides. Thisgﬁgﬁggggéeg?%?ﬁégfeF¥%§rrﬁ§f§s€§g83n1arranged
coating cells 15 or with coatfngueel Bs, which possess a plurality of slots
20 and baffl es and anodes and, respectively, cathodes on either side of the
substrate mat EiPHFeband 2318 TRE SBBsPRaY:eHaPEr#aPtBBRBI27 represented in

figures 5 and 6 is so prestaRpedatbat,todi ¥i diahagebestt hgalygontacts are
al ready formed, which after finighinganay be broken or c%t g?f. Two

conposition strips 28 and 29ahingappinpeditibe sapsreate material band 30
illustrated ig.fi?ur?s 7 and 8 is algo grestgnged fgr tge fgrnation of

i ndi vi dual el 8&BIEaP cont 38t §, PSR Cohlact B S ?ﬁb,noﬁ one side of a
hol ding strip 31 (which hotHs bhpstiagetheterseli bangul ar protrusions 32 so

that the substrate material _band 30 i s ,three-dinensional in structure. One
conposition strip 33 is appliedt¥atedeiBuf&gUsede: of the protrusions 32.

The substrat egk iagl 34 ng..r esantedyi 9ef LORESc? and 10 is as wel |
three-dinensiggng%nqshape?Qh% d?ﬂg str?p§w35 C%nﬁectfng t he indi vi dual

contact elenents 36 at thedimendsondhesgvbsvtnéibet metemeal sb86dare box-1i ke

in the mddle area, a conpgsition strig 37 extendin? over the mddle part
of the box-1ike protrusi on82ViH@ SBFeCPRTLS oRPBRPEFbACEt PFH Por a

plurality thereof) is applbgdtha phetrgagengfphbeeedi nensional substrate
mat eri al bands over the entire spatial depth as shown in figures 7 through

10. After theFagprecétion &6 8nBeBRPABEEVEOHPREREEBRAEEPNPSLt he substrate
material band 10 in accordgﬂ gsﬁkggggtgu&gtériglpggﬁgdvggagagh a drying
agly

station 38. Drying and accordin
in figure 7.

Figure 9 is an end-on view of a further
three-dimensional substrate material
band having one coating composition
strip.

Figure 10 is a perspective representation of
the substrate material band depicted
in figure 9.

Figure 11 shows an end-on view of a substrate
material band having one coating
composition strip, in which a strip
area has had coating composition
removed from it by laser treatment,
and with a masking means for

gelective electroplating.



partial polynerization is perfornmed in an oven of the drying station 38, in
whi ch an even tenperature distribution is nmaintained. Alternatively the
conposition strips may also be dried using ultraviolet |ight and be
-partially polynerized. The next step is for the substrate material band 10
-to be moved t§&§‘d9% 3, ase&s5§§&%ﬁ8c§?véoieéﬁ{egght%iBﬁ”B%a\:hgf coating. By
nmeans of the béamof "a | aser 0Se conpositron areas are cleared from

t he conposition strip or stubpsratki mhtexéalobhadl aleuselracedopl ated. In
“this case both stripw se conpqsition renoval is possible as well as renova
of conposition fromindivi d#af19rESslithis being i npl enented for exanpl e by
causi ng thegpeagteckecPIGitlidt $1Q¥R" depshtaeas: fiure Ratpdaldne al so
possible for a plurality of "conposition renpoval operations in strips to be
per f osed@oliiviel ¢ lgctagpdgittingn oft | pulpsitmgteh@atesdml Headlideensi onal

! ”acc‘a’e%ﬁ'gﬁ%dorint Qher 366 ¥ LURALY Jeqoval ,and ﬁﬁ{:a%rtd' ’?;%'ely of the
followng-electroplating operdati on are m nor an 61 1 Astande W | amount

t o ar eenc130 arisubeityatEhenstidhsitalatands 1obedaipged by ifhedoaaser beam and

t he renoval of conposition is conplete. This is ensured by exactly setting

the | 43¢ taderdgdridSOBtdnyipusiave RaRFes CAFIUS Y dSamd athr &1 Df the

pul segndriiglzee nbl i ched BUiH GABA B Tl P dddehPnRR 1A 13 heen
cleared fromthe conposition strip 22 applied to the substrate nateri al
band ¥drnishelde baasler drattihds IRseThansllppeeaise ofatdr imimianchrtd i s now
passegﬁyhrou h _an ele§ roplating station 43, in which electroplating of the
ar ea g@F&é r@fpggﬁﬁ i on by the | aser takes place. This is inplenented
by a knownrseledli vaetlsedlstopital ma@ eiaanothands 19h@dreisn thir@itigh B2 in this
case the areas of the substrate material band_10 clear of the conposition
stri p PXSPaTe tRgdk 8& by owd Joordti MildEd i teilfc Ql@anes b&iatd vat edri@@iSspeed of
the bel ks 144 nghp this case nmade equal to the speed of passage of the
substrate material band 10 through the apparatus so that the belts 44 keep
in step acfoildomdhng. thie &hea substratec mdferibdt wead tlive itwpalseletds 44 i s

ted with |,ot h, h the |ike wth.elect lLati luti
nd { Rt fr GpPTa SSagaRiont G FEOUED B o GrHORAEARS thi s may

be perfraedealc iRlellclddtt-dphhotle?d®s cdalt it teREROPIE@N StiHed is in a
mar gi nal area of the substrate material band 10, then it is possible for

t he s&ladtinge sgladdonogidatayy CaMiayr itse 19RO Foked PR tdde @sile didping in
an el ect r.opl-ati i I tive tq.thi t her, chani cal masks
may b%%utli(%l id?g#%gﬁ%tt:l&ra@ﬁgfr}g %e%lggelgng'vr\}n%l rod%f'or Sse e%ti ve

el ect repltdnigngeldal dg @ irtd dlas icompir idesp el herudstieghnifgire eatathdireusin
technique._ As a | ast step the substrate material band 10 is conpletely

cl ear & eoffOE_B‘aﬂan‘ E&Pﬁb’gﬁri i & %d&Co 1&&%&% &@Wt&é’g&eﬁg it
througR R s3i t2Dle2AHROUSIRRIMILIOM iHeReRERA-RN MRRINENs kAt aphoretic or
anaphoréetic deposition process has been enployed, the aqueous sol ution wll|
be acipdissidleal k&loméhilst pugpesteuafifil gsoddi lgng t18 ,ewddiahoglidtee thgr i ous

di fferen teria such as _gaql al | adi ilver Zi t he
subst rréetsté: rél%t g’rrhlea}h pand o1& s’l%?n%olrsrtr:al f;rrpcegﬁsolnst%sr %?’qr[?r é’srlgl,e(}gg%ﬁle'r or a

copperconldu@y.ivéaplews idi,f fateenirreieeld epl ahed Ithesr oy lergyd aced on top
of one another, the necessary steps for this bein% perforned one _aft the

ot her 2TPRE s WBdChapE enERdr ity BRarPtG9ma Pt dhee Bihsite atis d/FPHEd an

el ect 1RRlAL 9 alsayRba Y 6N g1%taNAliked drfdad G@NYeRioRAlL JTRIREIS1AS in the
formof a selectivély platéd |ayer without a coating conposition covering
it. TR® detfhioed byather dwecdafifilles B iamdedsi en codf ingastddgedisbed - be

perforyred an,substrate teri.al bands i ch i.n.accor.dance with figures 5
bt ougHETEh FYe S0 a8 TR B e A SR o P 10T di tl drent s or have a
pl ai N cprieapRnddang WidraR &hd) sate®r@aRC thatieldi afli @ares 13,. 4, Thkl and 12.
In the latter case stanping operations could _be perforned follow ng the

el ect PORASt LAy 18pENdE GRscalReIG %t Mfs shidinlesguistesd Patgér amount of
coati Rg GATRAS PR PRl LYY ¥ aY kAl s- 11

The coating cell 15 illustrated is designed for

anaphoretic coating with an anaphoretic composition. Such a

composition layer is resistant to acid media such as a nickel,
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| MO I ngo Miul ler e. K, Konigsbach-Stein, Germany --A nethod for the

sel ective electroplating of a netallic substrate material band- Clains 1. A
met hod for the selective continuous electroplating of a netallic substrate
‘mat erial band and nore particularly of a substrate mat eri al band havi ng

-prest t.ac t el t (10, 23,
27, 3 a% O%Z;Ellql tpclc;%lz;'t e |§1at§{n%%gg}og%or etic coa]t | ngl %a]%{slﬁa and 15)
wi t h amvaresinmeoprhor étdre aregiionse thianesd tirmen tded eatadee m? tihs at | east one

" conposition stri 22, 24 throu h 26, 28, 29, 33 and 3 t he at
| east SHESSSRA% g RIF Y PPk VUl B esFoRIgt il i A s

remv%ﬁe (205 @ AR )o DY AR Yo & HAMIbdhlbe Wit AIe Bamde

el ectroplated, c) in an el ectroplating process a netal llayer is applied to
t he arléa d@nt@@@rungemaﬁns:o%pdﬁ tdrprergechtudsdasamwfegoidessiadldn strip

(22, t 2 d 37 selectl el ectropl ati ng and
d t héflsat rﬁ €eas %l%é:lé%rrpcgagﬂl on s 1S p O(ag:i Af‘st St u %fG USZEPQ 239 33 and
37) | wdthhoremietoatZing Zombus ieiidind sapnii Kl t h THe cl aim 1,

characterized in that the substrate material band (10, 23, 27, 30 and 34)
runs (HRGRIPEE A SARP S TdJ It iSRS SR tart® (?rl]‘s%]i‘}q MEdkAGDrior to

coat i Ry WP AMRARAeSidH Arid environment. The polarity is
reversed, that is to say a cathode takes the place of the
anode 19.

The coating cell 15 is so designed that the coating
composition strips formed and, respectively, the areas coated
with the composition are not damaged after the coating
operation. This protection is for example ensured by the use
of guide rollers, not illustrated, which are arranged upstream
from and downstream from the coating cell and so exactly
position the substrate material both in the vertical and also
in the horizontal direction that the area coated with the
composition strip 22 does not come into contact with parts of
the housing 16. The clearance between the substrate material
band 10 and the baffles 17 and 18 is in this case so selected
that on the one hand there is a sufficient baffle effect and
on the other hand there are no points of contact.

The composition, present in a supply tank, not
illustrated, is supplied by way of nozzles to the coating
cell. A pump located in the supply tank is connected by way
of a pipe with a coating cell, a choke valve, also not
illustrated, being intermediately placed to regulate or
control the rate of coating composition feed. A filter
arrangement may also be present. The composition pump is so
designed that by the utilization of low friction materials on
all moving part, electric charges are prevented, as otherwise

a deposition of the composition on moving parts, which might



3. The method as set forth in claiml1l or in claim?2, characterized in that
a plurality of conposition strip (24 through 26, 28 and 29) are applied

witth the sane or with different widths on the sane side or on both sides of
-the substrate material band (23 and 27). 4. The nethod as set forth in any

one obddiePaeedii01y) Mha A SHLUGRA R DA, (iglnggs of the

conposition coatin N “aCcor dance with X Ke & pp vol tage, the
natur@om@o&halcmnpoagmmoma&mdpﬂh&xﬁpeed of the substrate nateria

' cataphoretic r, anaph np03|t| n coatin bel g re artlcularly
per f or med. 1% %?ﬁ&rﬁét gg? 100 ik Ler ey tyReSo ﬁ£3§$@9 @& ng of the

pr ecegiafe ralaal %&ndcfaasreaqthus?c%tléa thale xR ln%qfersod%l(cw)aféﬁ prRAEidg (16)

of the conmposition coating neans (14 and ) are nasked fromthe substrate

mat er iwalth( ﬁ@)ffl@,realtdbfotanriame@aquw@qsﬂlmd st8)ips.he width of the
conp05|t|oq Ehl ggln%fs%#elba Fr%%f%7“g%%%ﬁg§n%ﬁ%%t%ngEbOt mndth (20)

and t he dIS ance etmeen t stréte mat eri al

( 10 )YigufresTie amel Rod hawes elonfperdilt lioh @y igee 2af thiouteesli rE cl ai ns,
characterized in thgﬁ the substrate materjal (10, 23, 27, 30 and 34) is

swi | | &d s eniomd dbly gircuranly &, tah té\?erfr(oz@) agd F&aty Sidesavi JeE | i ght,
dri ed paft @ ¢RAFIhed’ e HRTRENO 35041 afxcfratn%eld] IR 1M 1 11he 5pr ecedi ng

clainms, ‘characterized in that the | aser renoval™ of conposition
or with coating cells, which possess a plurality of slots 20

and baffles and anodes and, respectively, cathodes on either
side of the substrate material band 23.

The substrate material band 27 represented in figures 5
and 6 is so prestamped that individual electrical contacts are
already formed, which after finishing may be broken or cut
off. Two composition strips 28 and 29 are applied.

The substrate material band 30 illustrated in figures 7
and 8 is also prestamped for the formation of individual
electrical contacts, such contact possessing, on one side of a
holding strip 31 (which holds them together) semicircular
protrusions 32 sgo that the substrate material band 30 is
three-dimensional in structure. One composition strip 33 is
applied to the outer side of the protrusions 32.

The substrate material 34 band represented in figures 9
and 10 is as well three-dimensional in shape, holding strips
35 connecting the individual contact elements 36 at their
ends. These contact elements 36 are box-like in the middle
area, a composition strip 37 extending over the middle part of
the box-like protrusions. The selective composition strip (or
a plurality thereof) is applied in the case of three-
dimensional substrate material bands over the entire sgpatial
depth as shown in figures 7 through 10.

After the application of one or more composition strips
the substrate material band 10 in accordance with figure 1 is

passed through a drying station 38. Drying and accordingly

9



13 f leads to the formation of strips and/or individual electroplated
areas (42). 8. The nmethod as set forth in any one of the preceding clains,
characterized in that the substrate material (10, 23, 27, 30 and 34) is
-swilled follow ng the renoval of corrpositi on by | aser. 9 The net hod as set

-forth rec I e areas

(42) aeq:a:?Ler‘l%L g;?ﬁﬁertﬁ tﬁéﬁl gldsj E%I% aser ig?arg(r%é'%e rop C{}g;d"@ one or

nor e aftathierf ald O\Mmgvl-ﬂe:ltecatn \eefeﬁi ecinpeaaturey d‘lﬁtlmdﬁitrmi eicf i ve di pping

“in an el ectropl ating bath, of the areas outside the at | east one
lﬁa Jd‘FeS]r}is

conpodiding#iged p (APAHSLT FHT LR AT Rear |y bel t
tool s, g 3R u‘satﬂgorﬁlttfratdl%l%teqtfgqltvta%&%é%1@‘11%, Wagimd Bk que, a

spotter technique, brushing techni que.” 10. Thé nethod as set forth in
any one of T‘Efﬂ@enﬁﬂécémaﬁg ig diors thehavhstasitee tateriedt bansl a0 [teadte one

Corrpoﬁokzle t%gou%m%.z ’lalzséezI @rtoa"{:%g) 2%9 %%’r 2s le?c’:% r]ed r?ézr}é)vasﬁl. afft er

el ectroplati r enmove aIk iS¥e or° aci aqueous sol ution.

14 . A¥aah ingAFHBA: Akahs kﬁ“x\‘.h‘éY eraﬁrN ofA|a3 1Ak WO-kipde lcbmposition
% / >’>abpqx}xsn| d _Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca

] ca] céﬂr@é]sca”]rc,ea]cgfoﬁaéﬁdc Ry c?i]ec Cﬂ“&ﬂﬂ*“dé?@ﬁa %l'—}rlp or strips, wh
$EWEX /
ca] cafécaefgg)] \}:)a z Bcégj e)c"é:rc% éia] \é 1']J\,l\{(,:a%}%:a ca%ﬁgg:} cgtc&g]gc‘g]ﬁ} g:} g:} g:%
Cﬂb393hﬂ1686&6bn73emoval is poss1ble as well as removal of

p <</ = BCEE*F+F9F [ t1.Jd d Z .
| oa] o dI-TROEAFARPL SPOH) L T P L] G} et eh o S Pk KKt
=L nL o leivgIeONH W&%E%w &sdi0a)4 eAlera]imic alerlcal gal cal cal ¢
a] ca] ca] ca] ca] ca] ca).ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! TTTTKUVXXX

WQPW@

NNNo OGEA MBI o % & edreaddpe e S gt a) ca] cal cal ¢
a] ca] %h%ﬂo@%% ahf Yr@AP PRl b thin a

ajJ cal ca
composition strip using the laser. The dimensional

inaccuracies or tolerances of composition removal and
accordingly of the following electroplating operation are
minor and for instance will amount to around 50 microns. The
substrate is not damaged by the laser beam and the removal of
composition is complete. This is ensured by exactly setting
the laser as regards energy, wavelength, amplitude and
duration of the pulses. Figures 11 and 12 indicate that a
strip-like area 42 has been cleared from the composition strip
22 applied to the substrate material band 10 in the laser
station 39.

The substrate material band 10 is now passed through an
electroplating station 43, in which electroplating of the area
42 clear of composition by the laser takes place. This is
implemented by a known selective electroplating method. As
shown in figure 12 in this case the areas of the substrate
material band 10 clear of the composition strip 20 are masked
by two continuously circulating belts 44. The speed of the
belts 44 is in this case made equal to the speed of passage of
the substrate material band 10 through the apparatus so that
the belts 44 keep in step accordingly. The area left free

10
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| #G'109& ()-M | "109%& ()-& "109& ()-& 191109 ()-g i j k | ~\:19!10!
" 10% (& ()-6! "10%& ()-6! "10% ()-6 "10% ()-6 10 10 10>S10% () -

#$%'\’de|t%¢'e%91! ghQO(%V%‘gl(t)s' 4!4Y"ijsO Oﬁ%v\ﬂ )xiet!tgldl(a%%'h( )a' cloth, a brush
or the like with electroplating solution and thus
electroplated. Dependent on the desired layer thickness this
may be performed in a plurality of stages. If the composition
strip is in a marginal area of the substrate material band 10,
then it is possible for the selective electroplating also to
be performed by selective dipping in an electroplating bath.
As an alternative to this other mechanical masks may be
utilized, one further possible known method for selective
electroplating being on the basis of a spotter technique and
brush technique.

As a last step the substrate material band 10 is
completely cleared of coating composition in a decoating
station 45 by passing it through a suitable aqueous solution.
Dependent on whether a cataphoretic or anaphoretic deposition
process has been employed, the aqueous solution will be acidic
or alkaline.

It is naturally possible to electroplate various different
materials such as gold, palladium, silver and zinc onto the
substrate material band 10, which normally consists of brass,
copper or a copper alloy. Various different electroplated
layers may be placed on top of one another, the necessary
steps for this being performed one aft the other. The
substrate material band 10 may for example already bear an
electroplated layer, which is applied in a conventional
manner, as in the form of a selectively plated layer without a
coating composition covering it.

The method in accordance with the invention may - as
described - be performed on substrate material bands which in
accordance with figures 5 through 10 already have prestamped
contacts or other elements or have a plain surface, as for
example in accordance with figures 3, 4, 11 and 12. In the
latter case stamping operations could be performed following
the electroplating operation, although this will require a

larger amount of coating composition and electroplated metals.
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9s- Y" 10%(Y& () - Claims

1. A method for the selective continuous electroplating of
a metallic substrate material band and more particularly of a

substrate material band having prestamped contact elements, in

which

a) the substrate material (10, 23, 27, 30 and
34) is coated in an electrophoretic coating
means (14 and 15) with an electrophoretic
coating composition selective with at least one
compeosition strip (22, 24 through 26, 28, 29, 33
and 37),

b) the at least one composition strip (22, 24
through 26, 28, 39, 33 and 37) is removed at
those parts (42) by means of a laser (40), which
are to be electroplated,

c) in an electroplating process a metal layer
is applied to the area (42) deprived of
composition in at least one composition strip
(22, 24 through 26, 28, 29, 33 and 37) using
selective electroplating and

d) the at least one composition strip (22, 24

through 26, 28, 29, 33 and 37) is then removed.
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9 "10% & (3).- MDHMethod as set forth in claim 1 or in claim 2,

characterized in that a plurality of composition strip (24
through 26, 28 and 29) are applied with the same or with
different widths on the same side or on both sides of the

substrate material band (23 and 27).

4. The method as set forth in any one of the preceding
claims, characterized in that the thickness of the composition
coating is set in accordance with the applied voltage, the
nature of the composition and the speed of the substrate
material, cataphoretic or anaphoretic composition coating

being more particularly performed.

5. The method as set forth in any one of the preceding of
the preceding claims, characterized in that electrodes (19) in
a housing (16) of the composition coating means (14 and 15)
are masked from the substrate material (10) by a slot-like
baffle (17 and 18), the width of the composition strip being
set in a manner dependent on the slot width (20) and the
distance between the baffle (17 and 18) and the substrate

material (10).

6. The method as set forth in any one of the preceding
claims, characterized in that the substrate material (10, 23,
27, 30 and 34) is swilled and, more particularly in an oven

(28) or using ultraviolet light, dried after coating.

7. The method as set forth in any one of the preceding

claims, characterized in that the laser removal of composition
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8. The method as set forth in any one of the preceding
claims, characterized in that the substrate material (10, 23,
27, 30 and 34) is swilled following the removal of composition

by laser.

9. The method as set forth in any one of the preceding
claims, characterized in that the areas (42) cleared of
composgition by the laser (40) are electroplated by one or more
of the following selective electroplating methods: selective
dipping in an electroplating bath, masking of the areas
outside the at least one composition strip by means of
mechanical masks (44), more particularly belt tools,
application of the electrolyte by means of a wheel technique,

a spotter technique, or a brushing technique.

10. The method as set forth in any one of the preceding
claims, characterized in that the at least one composition
strip (22, 24 through 26, 28, 29, 33 and 37) is after
electroplating completely removed in an alkaline or acid

agueous solution.
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