., _e3eYVI @vT.> --A nmethod for the selective 5110 /15 20 25,30 35
electroplating a netallic substrate nmaterial band- The inveAtion relates /‘tq

-a cony od for the selective electroplating of a alrM,6(fe ¢ en /
. substmmmmm“m% band, and nore particularly for the el ectropla 'rfg o] (‘;{‘\i

substrat & JRph.eri al band hayi_ﬂgmﬁéﬁ%gagggdtﬁgngg%c lfl_ggents. In the case of

such a nethod as disclosed int rman patent publication 19,934,584 Al
the substrate material is firstlyeteaprepéhpingated with coating

conposition by being either r.aye jthit or dip therein. Then using a
| aser those parts are i é@&%&lgﬁqu\#gtrcaoeﬁpﬁa}tﬁr&iﬁ%n Ich the contact
material is to be applied by electroplating. In the case of the known

met hod, both w.th ,spraying wth the coating conposition and_also by di pping
thePei n, onl'y THEAGRISE 7% o T T G dbi T TSR 05 G FOGnt O eln

t hi cknesgellleeitd ves dla tthadaiticagef Sudt £ 1 © e thecoeana heF Eaacut e in
the case_ of three-di nensional substrate terial, since here extrenely

thi ck deBeSits K (I & A g D08 1 rF | § (RAT TRR A GHRY | @61 r |y at the
corners anhs2defe nAHdNIITHd HaHHY G O D SHPOS| &1 ORehByer,

whi ch is absolutely necessary for the nmethod, can only_be produced, if it

is relatively Thitdle 9afe IRf G 6t Meidid asmlkaclasedi B i e dfe¥henpart s
to pe el oGl iR iditSioM 19 Mean fid hel Bhd | SR SORSRMT Mg OPEL Rt I QN Or it
wi Il be necessary to utilize high power |asers. Since the coating,

conposi t ifd& Stadyecafipsie tsel ¥t sigf tad | WA tle RRAli ngh 9epes Bakor dbyebeing

el ect ropl | edryyd rae t : t r bgam t h 1.ng
conposi t iegﬁ?ﬂggyg?%a?ﬁgﬁﬁg%ve% ?’ﬁl T e%sﬁ}\%ftfﬁ?nhxi mum c%%%?%ggc%%%%gi tion
t hi cknes$hope panta ane Mixeed tdfatcaat ing aarnpaesi tiemal ¢n celat ¢ingthe

conpositi I.C the . r terd i by the | aser
beam A %%[t?'uaert ﬁégi::e VAN é"gsg%tkts)% %}Saé?]loj\'/\%ﬂdarrge‘{%#cl S ?#z;’t@:g@ hif only very
smas| areas hare tthe bemsd exf ridp dresyn veethddy deottiuant th | ssrayivgavivh
conposition w |l .be recwir

N £ e.q__ .foor thf 11 1g):on{g] ete co%i ng. of thf substrate
mat eri al Wit FO8 ¢ i T ECSpostt i B 12VET OThe R | VTS HAr o thi ckness
of the cpatoidug icwyeo ls:idaimirng dagmupdma' f r:g,elt}femf 'wzttﬁﬁmﬁrlg%@memmtbhil)mﬁess
coating nposi.t i er_and nore particul ar e .S substantia
accumil aEBSHE df G IHE BAIEEaT on T3 e RERRIGR RRCQRSE TiRFS Bake
subst r at d nnafhey ikcals_ie rcﬂorm-@ﬁn?]mw‘fﬁhwﬁ féulssd tatdafigtetal hi §iﬁ@éedi ]E i's
necessary to take into accoynt. that, the coating conpositions, required for
Suah a mEERed SHEFSRLY {NAGK GERARITR Of Fhe A Y ATRPRL TR ent
inventiod1 e Sddedligdialidemvatinp dhe hkdavdrietfoghd hedge®re rapid transit
of the bandli ke substrate material along the electroplating line is

possi bl e FAFFRGHIPERE s (A3 (HRTASY IR LRATRRS L staYoh reytchelnt. is
Thi s obj eifsdimtlds, e diss Al 198 e tRE RO ENdA R NoREY NSe t HEoARELQT SEEPS

as defined i,n claim1. The nethod in accordance with the i'nvention |eads to

the advadtad® ffdrtdyelagditick ne Bt ddie iR 2 F cLaRX i Fepeveh @ft h
subst ant ialdlet iwBldte e HO B4 M GUMNS | 41 ¥t 4P CAPES SES1 8Mwill 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
30 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
35 very small areas have to be electroplated, very large

quantities of coating composition will be required for the
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. 20 unbroken coating conposition |ayer may be obtai ned, such coating
conposition having an-extrenely constant coating thickness. OMng to this
-during renoval of the coating conposition by | aser danage to the substrate
-material may be effectively prevented. Mreover, the extrenely thin coating
as conposiii a r apidl nq,.usi power,
sonet hi ngbﬁ&l%gg}:lﬁgx?%tgﬁ igﬁeﬁ:ﬁsgg\eég sglf%ra‘r?'gt ?r%rtf%g%at%hgﬂsu gr%%&% eri al

t hr ough ¢tbmpegutpoeniiay€e d&pesireilat izt lyhd agigec thhoptkorests o T ddte ng

conposition_on the su rate.nmaterial take ace extrenely rapidl

coneeni rSoReRg" SmBHETHRC 1AV ey, Bol Bl o B e
subst r at ecatirygi abmpdbdsdoadlayeaygandams eupaherimrladnhatioed in as far as
only a selective.coating c Qsition layer, is applied,. as for_.instance a
codti ng SERRGEPELBN SEPPRUIALIOE oh (O AR GATRRS T bstt | OF S3 e,
These cogfi pHreerEefehs0BNANr sRDHsITratiee mateirisileineddrad 4 [IRaE

wher ei n a,IgXer S Lo be el ectrqplated qn t,he substrate. In addition to
savi ngs SLL51CUlEYA§TCex pdRsitRd Sc §3Send te dfpSiasFR BN bake ki ngl y

nore raphdcb8ABYahatfl thle ceadlingy comReSithiony Heddid RNk duli, t4 eat ment .
The el ectroghor etic coating_step only |eads, even in the s case of

t hr ee- di Rek PGnéFesﬁﬁéﬁF&W€§YtGx@#@ﬁ}vﬁhin coating conposition layers with
the result thahei bpiacROss Rhe LResantelieldnts ol 8 Pl ifg-aper ation to
be performed here aS well. Sincé that the renoval of colathr;ﬁ% conposi tion
usi ng t héevelerpntbe Knpagemetdioghtéato mexer digpid Itamnaidstehttike |Band-

freely, | ddi,i,i QR ati iR St 45 4 J i bl e for

el ot s op} S5 UpEElats Rferian Aok Che el ftadp i AT A T % The
measur espde$ihdd andt Wé tepestidbst agitdiahlar & owenr elcwt ing taommhsitt Bayeous
further ggé\ﬂg?%m:s and i nprovenents 15 of the nmethod indicated in claim
1. The su rate material band preferably runs through a cl eani ng and/ or
acts vati ng antthde ebijekitndnutnhe ito dedart ttad nechibgy & eptimeent o iwd ing
conditi ogﬁ.- It . |s antadvanta e f.or d‘:;1w.pl urlal.i t)i[of coating conposition so
strips t ,Bemﬁﬁbf)fiea §Peh AP HeEAMEdnitd £ 184 Wilth different widths on the
sanme side or 'mﬁéhm&tdea gih hh:e:o&'dhsideamlé.tﬂﬁttﬁré ailnxkanﬂiloﬁr maaa/dhsit&b afheuch
strips is.in i S se able to he exactly set t he el ectrophoretic
cont Png SevABhAGE ERSE B9 Gpodmin: BOY nreEanthr dhisuconh L TaRy
conposi twHph28ubByahe i gl aymsiad 1 eth e daltiidign eemnpdSs ittt G 1 dih B i | oNn
may be predeterm ned i,n accordance w th the vol&gge %%giied, t he

Coffposi { HBREBKERNEORE RN GOTRASLES Al ddy s MYe & RRL LR Pt TGl | &

cat aphorgbheify 2BAPBRAEHOE HARATIY a9 XteevfAl} Rbn¥: LR gn nore
particul arly taking Bl ace. Wth such an exactly set_thickness, of” the
coati ng EBAPEREERoNn PWiRg &CsShicdsSuRIRI FematialaRy e (SRF i | aser

beam t 0c81§g85%$b¥1 b?”ﬁ‘é.%e%ualanﬁ@%t itR0 tHRMRAH it d e al heay sl red
positions ile nevertihel ess preventing damage to the 35 substratie

mat er | al eEFRFtivelyl DEEVEPRSAet | MOFEOYET: ShicofeXigmnaly Fhin coating

25 composition layer may be removed more rapidly and using a

J

bt

lower power, something leading to a higher speed of motion of
the substrate material through the equipment. The deposition
of the electrophoretic coating composition on the substrate
material takes place extremely rapidly, something which again
30 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 composition strips. These coating composition strips
35 are exclusively applied in areas wherein a layer is to be

electroplated on the substrate. In addition to savings as



. conpositions cathodes in a housing of the coating conposition applying
nmeans .are preferably shielded off fromthe substrate by a slot-like baffle,
it being possible to adjust the slot width and the di stance between the
~baffle and the substrate s material to get the right width of coating
conposi tion_strip. ing baffles with a plurali of ,slots it.is possible
Lo Tor m E8PPELE0REPREFY horataRe! Fo BOTRELCR SRR hFo Akt ying ¢ he
coati ng mopposhpidnremevalbsifr ahe woheing domposditdiablat Bid leati agl dri ed,
nor e espegiang gn to an oven or using ultraviolet light. Furthernore, the
subst r at ERfaFEPREMERS - advant ageously swilled fol l owing the removal of

conposi tion wrhe eheckasphoréte caiceas inde st epormRaAS tlicifidlaeRaenid eify ed
with the | aser now he el ectropl ated usi ng one or more of the, 15

ma
f ol % owi n§28E et Fééeél‘é«’:{“ﬁ&ﬁll%g Sh‘«?@ﬁ&&é;:e_ss&%&"i% dipgt fPatingh _

el ect ropkainppgibabh, 18Qekisngithe taeaesRuiSithatt He ats Rasdine £patd ng
conposition strip u5|ng mechani cal masks, nore particularly belt tools,

appl i cat PBAeEE1VRe edrEEEPBILAEA NP0 PFSIALIIOR B Meakexdio |hexe: Hf que,
spotter ghni q4e,0 Iy (a TR [VT-W el A the dhvand i on
are reprggegt edg'igﬁ1 téhgﬂg?a\%vi %gg%a%d a\(/ivi I%If \lég’rae%gﬁ%ai ne isﬁ'sc g;nail'fgeﬁﬂr#]tﬁgg

f ol | ow ngctasor Pt Rodaskirgdse ablies te deagoabrmliled eprst@ntdia oy of 25 t he
i ngi vi du tions .a.plant. f.9r i l.ect l.ati:ng £ ed in
peFt or m BECERE mifnag st BHe B dac BeEiarane 5 et L0 SN

repr esenpassbhlef £8u alecatriopdatéhnyg ftor beheeaforimest iadn pefi scoat i rey.
conpositign L it redetermned width. Figure 3 is an end-on view of
a substrggepﬁé gﬁ?ﬁ% %ggaehaving three coating 35 conposition |layers of the
front and reafhei deasutes Befuinheds ins thepeepeeciante clissm Gird im 5 10 15 20

relation to advantageous further developments and improvements
15 of the method indicated in claim 1. ,

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

It is an advantage for a plurality of coating composition

20 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

25 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

30 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
positions while nevertheless preventing damage to the

35 substrate material.

For the electrophoretic deposition of coating



. 25 30 substrate material band represented in figure 3. Figure 5 is an
end-on view of a stanped substrate material band bearing two coating

.conposition layers. Figure 6 is a perspective representation of the

- substrate material band iIIustrated infigure 4. Figure 7 is an end-on view

of a threedi nensignal t a Vi n

conposit$8wp8F Bl 8% FﬁgR§PS% g&l g par%ngF?gu?g 8%%§€¥%£rsp |Rﬁ§°n
represenapplymngfméhassabetpabeemabéyishlbadédVDEWEdndmfunausuﬁétﬂamgwe 9
is an end-on vie f..a further thr e .di nrensi Qnal subst y.at terial, band
hoving ofE BoRths LibRoBEEEIEn ot PR Barsipee 20, At BHe @bt
represenyatAnanl the gtlbshhakebettveenalkthband fderl aineX the fduBstrate Figure

11 shows an end-on view of a substrate_ naterial ,band havi ng one coaling
corposi t MBheELRrLptoi AehntER 519PF|ngFga°ﬁa§°ﬁ§&n@bgﬂmﬂ?§§%ﬁﬂﬂ§

renoved fygihit pR¥fhagewitheat pRkalaky Wit B1atERsSl 1% RN HIY 66”60t|Ve
el ectroplating. Figure 12 is perspective representation of the substrate

mat er i al LBERACPIEEEPPRARATILY FPgEr §o8EingheoBPOEitdAratst¥dRA -ant depi ct ed
infigure 1 fgecthey ?El?@h@cthﬁec%la%cihboﬁbﬁ'tb'o@gtqfona tHOHAlte- 4 eri al

band is designed in formof a so-called reel-to-reel plant, the 5
net al | i cmatipsipdt ésnhrefezrbbingwidled agdpaird ek f moremesHeTial heain 11

copy | nuoysl ¥y eRassed st ALOUIR-Lhe LR 18AY { O rhe HeadfaddiengRl then bei ng

wound up on a secon as a finis |s ‘case band speeds
of 20 nm suhstzatiesmhtghérnlaie pdyenlageomisdyt Iswltlﬁedet,ﬁwilthoa\tlmg‘rmlal al band

10 nmoves H5939h°?|§éﬁ§§%§?9 Y %&@5! ﬂtl%aseq which it is cl eaned,

actlvate and sw ollomnn hIS the substrate material band 10
i s passed 10 Eheoagbaa WharbngompasumnohAhbsrhaanlnﬁmomdd1wmnhxnhdion,

wher e se#ectlve el ectrB etlc cg igg t akes Iace. The c thg station 14
may conp fe8T oliaY oo ﬁ&p &rFS ¥5105s &F&ﬁmﬂ' %B y
repy esenfedlbmhggseeeatlslacIelecd:oraapllagmgi lmeltrhqars Neigllextiongrd igasi iy

ncont Fof PoRGEREEE FoBRaEaRE! B3t BomPBSKIrEn A GRAAH Al SRS Fhor

possi bl erekst bﬁbscﬂﬂtﬁ!ﬁgecbﬂ\bbbitlbﬁ aftd 158 us\inicC lnd dHem it rn@setks)f t he
housi ng parts consi st of Tefl on or _sone other noncoqguctlve plastlc are
arrangedmgﬁetHéFtEﬁH}aEéyePe&§eF°°1sr application of the electrolyte

composition by means of wheel technique, spotter technique or
20 brush technique.

Working examples of the invention are represented in the
drawings and will be explained in detail in the following
description.

Figure 1 is a diagramﬁatic representation of
25 the individual stations of a plant
for selective electroplating
employed in performing the method of
the invention.
Figure 2 is a diagrammatic representation of
30 a coating cell for the application
of a coating composition strip with
a predetermined width.
Figure 3 is an end-on view of a substrate
material band having three coating
35 composition layers of the front and

rear sides.



. 20 areas, which are not to be coated, of the substrate material band 10 as
regards a plate-like anode 19. OMng to the slot 20 defined by the two
-baffles 17 and 18 a coating strip is fornmed by el ectrophoretic coating
" deposition with a corresponding width on the substrate material band 10.
The z5 anode 19 %n this, case,consists oftstainLess %tggk but a titani um
pl ated one is al HILET t bl e. 1¥hd BSﬁFPﬁﬁ &&F1 Vi8Yi Pity ated i s designed
for anaphoretic coating wth substwplwrmdter Loahpeshdi pepr&Sgehtadconposi ti on
| ayer is resistant to acid nedia such as a nickel, 30 gold or tin plating
bath and may be removed in am@I&F45R dnvironment. For anaphoretic coating
the anode 19 is ppprestsd w th hheep@sbhi ¥eeRObE af sgampledct ropl ating
voltage, while for the supply of current to the substrate material band 19
a Sontacting neans 21 is arr FHRIF IR BAHEFIdt PaRd ceppring B¥oan

alternative cataphoretic<uxnéégtiﬁ?FE@ﬁ@&%ftigﬁnga§efgtaphoretic coating
conposition is possible. The 6 cat aphoretic conposition is resistant to

al kal i ne nedi a ShtOWES e rehBvadPPESRACEEVE ERPressrsatiomhefpol arity is
reversed, that is to say a cqgngqgug dheaPLlafer ofahhe anode 19. s The
coating cell 15 is so designed that the coating conposition strips forned
and, respectively, the areas tbkustirafed imefZpapeséti on are not danaged
after the coating;. i on. ; Ihi tecti] i S ¢fQr )l e ensured by the
use of gui de rorﬁgggféﬁ%t i|%§s?§a9é§,8%h?g wa?é %ngéggg upstreamto from
and downstream fromthe coatidinessionall swbskaaté ympoeiriadnbahd substrate
material both in the vertical I i (o] ! .diregctign that the
area coated with the conpositqéﬁggﬁnéﬁ%zzO%éﬁggn%éﬁgg%gkfﬂ#osg%ﬁpact W th
parts of the housing 16. The at echanmeotebtdirg paet substrate material i 5
band 10 and the baffles 17 and 18 is in %his case so e%ected hat on the
one hand there i5*3YE0r i ci ehf BaPPLEPEFFAYF ARRTHRNE P thand t here
arng no points of contact. Thelonpdsstidte maesehili Bandsupaledt ank, not
illustrated, is supplied by way of nozzles to the coating 20 cell. A punp

| ocated in the supply tank ist ¥ed’ by way of a pipe with a coating
cell, a choke varyﬁurglgo nog gi bhughabady ikl bE ntrerpdiately placed to
regul ate or control the rate of coatjng conposition feed. A filter
arrangement may al so be presertreeRineRHiRidl ofubsRpare ©8tesiadsi gned

that by the utilization of | oygddigdvDigBhErtaheing abhpBBYthEnpart,
el ectric charges are prevented, as otherw se a deposition of the

c@fposition on noving parts, SEFER- ni ght becone electrically charged and

come into contackidhid 19e CoEPashbiaPectiol! reploRhactiot0 i fgures 3
through 10 different types of substrate material band are illustrated as

exanpl es, which are provi ded ¥ie hswpstrreatngtariahgeandodppsrtrén strips.
In the case of the substrate teyd bgnd as shown in figures 3 and 4
three conposition strips 24 t oudﬁié% of 35 different width are applied to
the front and reBigereedl Thehowsyabeepdrbdr Md@weiothér swbisttnadedem ar r anged
ngting cells 157 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
30 selective electroplating.
Figure 12 is perspective representation of the
substrate material band illustrated
in figure 11.
The electroplating plant depicted in figure 1 for the
35 selective electroplating of a substrate material band is

designed in the form of a so-called reel-to-reel plant, the



.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 naterial band 27 represented in figures 5 5
and 6 is so prestanped that individual electrical contacts are already

formed, which.after.finishing, may _he. brak r.cut off. T onposi tion
strips 2‘§e{éﬁ£1§§ EPBSEEB?‘% .%t?ﬁé'ag‘uﬁ’éfﬁ%aﬁg %&tlé"lg ﬁaléjarﬂﬁ,got%cﬁplfstrat ed in
figures Fimasd Bekd: alseoprésuanpeay,’ padsed femsrighot s C?Mu/iahwltolo
el ectrical cont actﬁ, su hﬁﬁgnt E(ét, possessi ng, on one side of a hol ding
strip 31LRRNFERThERRECPhefPETgDeAER) WOURd Ube Otad FESAREITARL 32 S5 that
the substiaighent Bahal. bandtPdsl Talsler BAmdl FRRIRNIYE 10D S /mAGt Urdhg One
conposition strip 33 is applied to the outer side of the protrusions 32. 15
The suBsEhRareaft BPFERP32 -band represented in figures 9 and 10 is as wel |

three- di mensi ppake iy shaPgublehditRy mlteil®13DageNner dit d e+ i fual
contact elenents 36 at their ends. These contact elenents 36 are€ box-1ike

in the nPEEParatesry &tasipssildi odnswhilghsdtedisefdiafqasleraatiieratiestilandar t
of 20 thg,boxaki ?gwﬂr_otrusi ons. The selective conposition strip (or a
plurality thereof) 1s applied in the case of threedi nensional substrate
mat eri al bandEodlewinpgetbasi thespabsiiratepmatesrisioland ¥q g arassadir ough

Uit r o EohafigfrR) ERREIAR, BatdBanaTRoE ERARIHE, AR AR ugh

straté nateri al i'n "accordancé iFgure
dryi ng svherens8Becbiyenglerd raphoreitigl woadrinicalt gakasy neraweat | (fhe S

performed in.an ovep.of e _drying st.ation 38, in _which an even tenperature
G stri buepahiid RERRLBPnGd mAY SPIRELES Sheh &% O3S0 T LA 1D Aroke 1 0
be 30 draedissdhbggubtmmaviehdlyl reprezetitied dar thiahdne @l ymatdlzed. The next
step is for _the sugitr.ate nateri,al band .10 to be nmaved tthrou h a |aser
station 392FbPIsERELt FiePFARSIRI CofF CURIFSES. RPN of quéii?é%ﬁﬁeofl%

| aser 40th&8086rmogEoal thpBudecawhdich dlseaedHicatiddia masddntoisted p or

strips, which,as are to,be later electrqplated. In this case both stripw se
conpos| t1BROP&FoaRl CPaLBGs CAIMBOSL Lo 10k UndasiHehALLaS iR t on from

i ndi vi dugbsaigag. tPkbs leﬁ&@gpmpbg@ema@hfe%r 1EXHHY & DY AU Mo kG HASer
to oscillate over such areas. It is naturally also possible for a plurality
of conposeftoRfr ERBVEBPUSPBLEaPRERS CRNSHStp ST Fafd Qe rsaite \RihRH e

conposi t ;QAEEEL i PeUpLAgtihe hasehrrERged ERNTHAIAl RAHFALT K0T
tol erances of conposition renoval and accordingly of ‘the follow ng
el¥ctrophBEdfg WBEFBt RER BPE konde &ates: ofsthecsuhstramuatanial ound

50 i croggngThe igb’?t*?%%sie?e@q?ﬁ%am%d a%dteh%bg.as‘?fwi AN d mel%tgmva'

of to conposition is . iS IS ensured by exact setting t | aser

as regarde dagigpd havEhengwe, baffiliesudd and d& & iontding reEpip s,

Fi gures Lhd] : Q-4 : X n cleared from
t he corrp%éf@?gnﬂ)ét %’.ﬂgbggbgél%??tet&%t g%{aﬁgﬂgu%%sﬁgl% gflﬁa}Feagand |0 in the

| aser i5ceruespanddngTwddshbory she matbstizatehamateroials heowl gessedthenr ough

a | ect thRg:Sstatlan i i r fd t rea 42 cl ear
01?2 sgonpoéllq@ligniEylﬁhghll"'gsg%@%e aﬁgg%sgt(%egﬁ%t?qimslaelénéglgset(r)r%en]t rebg" %ya a known

sel ecti veikariumoplatiedgomet hedalss Zmisledde.in figure 12 in this case the
areas of the S Kihal, b I l.ear .Q he, conposition strip 20
are masked byéﬂ\%ogéggﬁﬁpgﬁtgéélly 1& rq'g'u uf%r%é:egdéllt% éféflgclrhee@s%oexéd of the belts
44 i s i nathphoratécmadaténgalwith talme asyagd reEft iwa ssagpo xaift fdre. suhsdh af e

e or | IPSeRls B 48R Te, BRI ¥ g Rl B s SepR g, S
a o ot h,galiroghtin plating bath and may be removed in an alkaline
environment. For anaphoretic coating the anode 19 is
connected with the positive pole of an electroplating voltage,
while for the supply of current to the substrate material band
19 a contacting means 21 is arranged upstream from the cell.
35 As an alternative cataphoretic coating is possible using a

cataphoretic coating composition is possible. The



~or the like with electroplating solution and thus el ectropl ated. Dependent
on the desired |layer thickness this may be perfornmed in a plurality of
.stages. |If the conposition 30 strip is in a marginal area of the substrate
“material band 10, then it is possible for the selective electroplating al so

to be perforned by,sel ective_dippi.,ng_in,an_el ectroplating bath. As an

L1t or nat POEAPBOTRL 40P RBPORSENAR A8 TRALRE ARy Che AR R Nasa AR her
possi bl emkpope #ehbeddf oh a8l aetidvenddreheentopl ahiengpdiciridonid he basis of
a spotter technique and, brush techni a |l ast step the substrate

q ue. 9 As
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coated in an el ectrophoretic coating nmeans
The composition, present in a supply tank, not
illustrated, is supplied by way of nozzles to the coating

20 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

25 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
become electrically charged and come into contact with the
composition, might take place.

30 In figures 3 through 10 different types of substrate
material band are illustrated as examples, which are provided
with differently arranged composition strips.

In the case of the substrate material band as shown in
figures 3 and 4 three composition strips 24 through 26 of

35 different width are applied to the front and rear sides. This

may be performed either with tandem arranged coating cells 15



15 (14 and 15) with an el ectrophoretic coating conposition selective with

t | east one conposition strip (22, 24 through 26, 28, 29, 33 and 3 7 ) ,
.b) the at |east one conposition strip (22, 24 20 through 26, 28, 39, 33 and
- 37) is renoved at those parts (42) by neans of a | aser (40) which are to

be el ectropl at ed, I n an Iectro atin rocess a npetal yer i s applied
to the a?EaW%QE)CG% ingegedts ELtPBﬁgﬁg Si A QquéééFYbﬁé éﬁﬁﬁﬁs@tlon

strip (2£ndZBafhteyganaGanaaes28nd33raa§eazive§¥ngcaeh@akbvgnebq%h@&platlng
and d) the_at |east one COHEOSItIOﬂ stri 4 through 26, 28, 29, 33
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codti ng BEFALT Ho? 5%???85FarF9° . PBSSPRELAG nd 8% &L Forth

any one méldhngpsezﬁﬁlmg OWhibr hb&dsdthgmctagésheehasamhenmbadarn that

el ectrodes in 15 a houg ﬁlG% 8f th osi,t o% atln nmeans (14
and 15) BF® ﬁ% kRS 7RnPOhERehpLhF ABLBREERER Té}ahy a7d) 30, ko baffl e
(17 and gi¥teetldemdhdibnal theseeﬁaearélonogbrbampesaalaatsttlg ABNA
dependent on the slot w dt the distance between the baffle (17

and 18) 2PRlied Eﬁb%??a?BtQB ﬁé@@r? | tReoProfTrushensetfiod as set forth in

any one of th@h@rgﬁsstﬂatélﬁhﬂ&riamaﬁQCBQhazeépresbh@Edthﬁ FYBRiredt &
mat eri al (10 23, 27, 30_and 34) s sw,/lled and, nore rticularly in an

oven 2s BR)18rigspagwellr khrepedimegaional; éa ghepe. c 1@#@9 Ftrﬁﬁé net hod
as set fpgt hﬂ?@9¥%%n€h8f1ﬁﬁﬁvﬁaﬁﬁ§dbeﬂt§E€'Eﬁem@ﬂ@%agke%hz%ﬁe that the

| aser renpva osition leads to the formation of strips and/ or
i ndi vi dueihds. These contact elements 36 are box-like in the middle

area, a composition strip 37 extending over the middle part of
20 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 spatial
depth as shown in figures 7 through 10.
After the application of one or more composition strips
25 the substrate material band 10 in accordance with figure 1 is
passed through a drying station 38. Drying and accordingly
partial polymerization is performed in an oven of the drying
station 38, in which an even temperature distribution is
maintained. Alternatively the composition strips may also be
30 dried using ultraviolet light and be partially polymerized.
The next step is for the substrate material band 10 to be
moved through a laser station 39 for selective removal of
coating. By means of the beam of a laser 40 those composition
areas are cleared from the composition strip or strips, which
35 are to be later electroplated. In this case both stripwise

composition removal is possible as well as removal of



- 30 electroplated areas (42). 8. The nmethod as set forth in any one of the

precedi ng clains, characterized in that the substrate material (10, 23, 27,
.30 and 34) is swilled followi ng the renoval of conposition 35 by laser. 12
" 9..The met hod as set forth in any one of the preceding clains,
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précedlrﬁP%P%ﬁh%lOEhéFE&PeFF%Eﬂ Fhet haketne Ztel 84¥EN§A8™@dnmosition strip
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renoved in an_al kaline or acid 15 aqueous solution. 13
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15 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
20 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
25 the belts 44 keep in step accordingly. The area left free
between the two belts 44 is now wetted with a c¢loth, 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
30 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
35 electroplating being on the basis of a spotter technique and

brush technique.
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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

10 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

15 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

20 contacts or other elements or have a plain surface, as for
example in accordance with figures 3, 4, 11 and 12. 1In 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.

10
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Claims

1. A method for the selective continuous electroplating
10 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
15 (14 and 15) with an electrophoretic coating
composition selective with at least one
composition strip (22, 24 through 26, 28, 29, 33
and 37),
b) the at least one composition strip (22, 24
20 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
25 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.

30
2. The method as set forth in claim 1, characterized in
that the substrate material band (10, 23, 27, 30 and 34) runs
through a cleaning and/or activating and/or swilling stage
prior to coating with the composition.
35

3. The method as set forth in claim 1 or in claim 2,

11



.10'0 10' 0 10' 0°L?510% 0& ()-789: <O==wb~\:!l &10% @& ()-Z1!||
&109%& ()-Z1! LI &10% *:*& ()-Z11|1 &L0%& ()-Z1!|l &10% ()-Z1!nl
&10%& () - Z1=====>7@8 Y7! ! x&10%' () - | &10%BNBE ()-!9- &10999& () - y! 9- &10%UOCK!

(

10: L 7t10 - + Y711 I d &L oPPP&' -zl &’ -1
10: o7t 100,80 - ICIOELELYE LU0 O UibaOPRe [oslxgpoe 01
@10%9 Oc&r(a)lghQS#lOI%B &n@)(}2910MrH)Mp§1Mem§m&%r@ dam?eo &Iiaﬂ%a.t(li z

GGl | K/K%IEere % 1w(:?.d LO%%/(I)t (s)ame side éd% Qn :go \ﬁ &1i0 é‘% (gf 3tll')1(eY

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

10 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
15 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

20 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

25 (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
leads to the formation of strips and/or individual

30 electroplated areas (42).

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

35 by laser.

12
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10
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

15 aqueous solution.
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