Qe3esKsH<X6. T04 ~~ ~r APR Z003 Battery Sheath Made of Formed Col d-Rol | ed
Sheet Met al Jm’mmmﬂ”ﬂmﬂ‘ mu or MAnufacturing Battery Sheaths The invention
relates fir ry sheath made of formed cold-rolled sheet netal,
whi ch is provi dedoak« | east on its inside with a coating produced by
el ectroplating containing Ni, Co, Fe, Sn, In, Pd, Bi and/or ﬂthAPR %[mgoys
The invention relates furthernore to a process for manufacturlng strip
stock for batterBy in cold-rolled sheet rretal is provided with
a coating in an L & ldRlied ' F6Q°8S8 '¥et er ni ned
anong ot her things by how I ongmh@fggg@,hargaﬁgq, mtmbal voI tage and capacity
can be retained. The higher the battery"s internal resistance, the | ower
the voltage of the battery in its charged state. A further inportant

char act eri she Gnfedtioh RelaRdalrittp PbaderPahbathymbsde of %rheaaédl@roudurslh@gt metal
pr ol onged stor age. Long st or a?e causes the internal resistance of
e

battery to"itér BaB®VideReal IR3SF 9AI ity dagidg Aikleaac0aliBp| PrRguses bb’n%'?%té‘%%attﬁ‘@rl ng
prol onged stREAGR MEBBNEL Ofh $OMRS, & ah@6E Pef alléid. i ng manufacture of the
battery, there i s frequently inadequate contact between the el ectrode nade,
for exanple, of nickel-plated steel sheet and the battery filling made of
END mangangse ifliAlibdlfeiailt e Pordlith BRIBSS HAHMBNAEONHAS sPHRAbUOlY bittodt T
furthernore decisive for the increase 1n the internal resistance of th
battery t h&fealig whgredt epldgeliechshkpat degtalyis moxvided Wi & coalingsn @ ¢lpetraniatics
surface, whigh acts like a separation |ayer and prevents intinmate contact
with the filling. This phenonenon can occur even with newy nmanufactured
batteries if the battery sheaths provided with a nickel coating on the

i nside are i d%ém{ of
nmeasur es tggﬁgg?lg?gftbﬁgéi&%?ésa vanr?%t éel,@Sﬁ Oh%ﬁ?('ﬁgé Ew‘}scv)‘;rﬁég%@fg{}%%regotch
t he batt er pominehtvoltage sandy cepaciydean tt@ apiplngdi fidvee Aigher rihgi b@ttqosy esistareal

al ong the u ct

i th-the bERFEry=s el g Mol o B, BAIGTEY 1A bRl Sid, A TR RY Smbpil
resi st anceCharactEESthth H@rmaﬂéy afrmwmtw iaiplbghgviaptiiring polatged storagee Liongi de
of the bat : J I e :

o ter fi111pegaERbsenleRiiEd el SR BheR TR ARRETRL rhbRabRbRENe
2003 CVO 983 v&ll7as it Sotreses daripg qrelssgddstarage dagencheneseetal ddetorsduduring t he
production r i i The
varni sh co'r?tg é}lﬁéﬁ%&@tﬂgaaﬁtg % f ﬁeﬁa? ‘ZY ﬁg%!&% 86$}$@sb\(%h&/£enrﬁhg%%@§ |ed.
After one giade, fof exampéd, enftmc}daeplaw bieehshertt ardl, thehbatteny diflinghmedgpobdaided i s
first drie t her d esp

coat ed. Thg]agg%)%ﬁgsaeggﬁg p%gp ﬁ%n R{alig'gﬁ{lgi%gqglélg ﬁogyeté ft hgnﬂrrgﬁ%fr%ocrteur
of a batt edgcisiveetnrihe incradsiedh thémternagli reéeistamce robd tal battany theataiuriog géotage an
coating ang . L: i S i ed
urt ace. - ThASERRIGEE R ARSI L R R EALR Bl R o Sbeih M r R
met al | i ¢ cprewents ntonate nootactimith ytioe dibhngleThlé' peendnewdn odn bb@l”&WBMﬂhOM‘BW'S to

Create a b ufact i b t 8 igs t | Lshed
by a reduce%alsﬁgtru g%gtgétgﬁ'e? I’1 ?n?te?r?ﬁﬁ étggf}@l’ "{’g'lﬁ Pﬁg& C%SF B{egﬁ %pgge
as conpar earetaxidiaean batteries. Furthernore, a process for produci ng strip
stock for manufacturing such battery sheaths is to be devel oped. For a

battery sheath of the initially described type, it is proposed for this
pur pose toBarqstmdnemLefad:tuiecalHaye(mrreddpttialmm panmr'nbdareef imieadi.lsqsetoserjwéterﬂne'sa t he

el ectropl a i.ng,.to redu thelntern anc f.

battery, ‘5 dé’)%ﬁ%@ﬁ 'téﬁ 5’?‘%‘?’1’1 igr %Wﬁ tgsn ?rhé E&?Sti) ﬁ%&h Eﬁé #%H{e ar bon

bl ack or, ém:ﬂy emmasee radialt grassure dichigl the aetcht duringl filling of the battery and thus to
improve contact with the battery sheath. This does not, however, uniformly reduce the

resistance. It is furthermore known to apply graphite powder to the inside of the battery
sheath to reduce the internal resistance of the battery after filling. Such a method is
complex and thus expensive.
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disul fide or nolybdenumsilicide or m xtures thereof. When carbon is used)
the carbon content of the electroplated coating is 0.7%to 15% The

t hi ckness of the el ectroplated coating islgpreferably 0.2 (err)mto 8 (err)m
on one or on both sides of the strip stoc which is to be pro ggﬁﬁ éo
battery sheaths. Wth respect to the process suitable for manl!l C ﬂ%@
strip stock for such a battery sheath it is proposed that the 0.1 to 1 nm
thick cold rolled sheet netal used as the base material be provided on at

| east one siwle 9#/t& 7@ e0absdtda Proddse 6OcodtRg tHB.elddiodPd duBhg anel bedduthed bf
alloys in an el ectroplating bath. As an additional corrponent t he

el ect r opl at iSRFBLERH go%ﬁﬁ‘?r BY SOVRTIRG NS CWHY G VRS Np i HPré‘isShsﬁ%’Ha'Q% a or

exanpl e) el eMepbab-etd ARl fdiMfer CAIRIN, ard! 3AKI ARerdnLatOR 1Y éI@Ktr&i’e hdeor
exanpl e, titani umdisulfide, tantalumdisulfide or nolybdenumsilicid

wher eby t hi beeR&eatedosdAGHtiays ProdugedisHirsisiiier defare t@%ﬁﬁ@fﬁ@é Bihe ﬁ'éc”b%ee
material togetdiRdspvhéiRghcoafed, Fe, Sn, Inc, Pd, 8i or their alloys during
el ectroplating. Preferably, the sheet metal side with the el ectropl ating

| ayer provided with the electrically conductive conmponents faces i nwardly
when the shegk yRaRbsd %uBIRfa"t‘ISH’ JFIAOH . bﬁ#é@r MIS@IB@@SI the BRASIGE W & Mhattery
battery sheaths rmanufactured by nmeans of such a process are distinguished
by a reduce@he@Br@anhich Hetingide 1 riomigrd melbian eraaric gaalingant ekrbagaetiost eackge
as conparedytg Q Akt dH t h I her

rasi st ance. 11 ourT Sa et aieEho of M RRAP itiack) The ookl skBEE RAT utnggmore
accor di ng t bavhedditiraiiayers gfrroetalis commibe Oglcgmnﬁlwmdwﬁrq)(lda;wer than that of
conventional battery sheaths, which are, for exanple, sinply made of nickel
plated steel strip. Said advant ages with respect to the internal resistance
of the batt dhg objest athieemtbh 6 {pagredtewd batierwisbéntt dert magefacteing betmejienéhathe
el enent s ni I r i

iron, tin) %ﬁldhsrtr,]ﬁ&ggﬁ um anL%BE 'Bgﬁﬁ?ﬁp%\{ﬁ%mt%@éﬁé %g,lp%s dm’%e#f ave
al so provenstosagse as monmlr@,d tokndwn thattgriesh datrthecoarnei @gsrocmmrwpwg:masm@n
suspended i j I{%‘:I’ﬁ j v, di electrically
conducti ve %%Pﬁ%ﬁgﬁ%& 'Z‘#Eu%a c&%@ﬁ@d%é@h%ﬁvgﬁe@gr bon bl ack) cone
primarily into consi deratl on. The particle size preferably ranges fromO0.5

15 [ ' d
Form wi ¢ hi nFPhe SRECE ¥Hetlin e JU0FR FEhBeL st R ifob Rl ifls BLERRe"E
pr oposes t hatmbadahedtratty tbodudiee pamdlesenl dispetded foine it tmpélattmp@;atbatbamgrhong
th | at t form.fl th I t th
o pret er ab(S R Te Pl e e Pa PbiE v B e rToReDe caiaon 22
el ectrol yi efinoé C&rtbcm I@yaptiite, Irascayborvdma}@obefopwxampld amIaryiusudtsaIﬁHe. tafvtalum

further enbggugggtorg{ (ybta?nunﬂvsﬁﬁd tho;%éﬁ?rg%’rat the el ectroplating bath

contai n suspéension on reduci ng substances in
order to achieve a unlfornldlstrlbutlon of the electrically conducti ve

particles W%%uéarﬁgr%:%l us¥d, Ihengar[yg r'?t Fgfnt(lzlentlé&ropf) t€d coating is 0.7% to 15%.
The thickness of the electroplated coating is preferably 0.2 ym to 8 ym on one or on
both sides of the strip stock, which is to be processed into battery sheaths.

With respect to the process suitable for manufacturing strip stock for such a battery
sheath it is proposed that the 0.1 to 1 mm thick cold rolled sheet metal used as the base
material be provided on at least one side with a coating of Ni, Co, Fe, Sn, In, Pd, Bi
and/or their alloys in an electroplating bath. As an additional component, the
electroplating bath contains electrically conductive particles such as, for example,
elemental carbon as fine carbon, graphite or carbon black or, for example, titanium
disulfide, tantalum disulfide or molybdenum silicide, whereby this/these component(s)



:~[ ~4 APR 2003 It may al so be advantageous to provide the el ectroplating
bath with stabilizing and;or coagul ati on reduci ng substances that result in
hard brittle coatings, as is the case, for exanple, wth so-caked

bri ghteners Furthernore, the added substances can al so act as brjghtening
or pore reducing agents. In one enbodi nent of the process, ‘Iallteébk Ugti ng
deposition occurs in several stages, wherein the electroplating bath
contains elenental carbon in at |east one of these stages. The material is
preferably. e | [ t St e f ign t

D eatmont éét% & t%gxttﬁ%ﬁ"%ﬁé] géeeﬁqta'i R %rdeﬂn'% M@@@ggﬁg; %p%gi '?’d a % trfle‘?ra
provi ded. TFH@{Srmlrmgreltmalophagng akes pI ace in a protective gas at m)sphere at a
tenperature ranging from550 Cto 920 C as a function of the steel quality
used. Thermal annealing causes the substrate to recrystallize and the
deposi t ed Rrefkebly, thebahdetl m'etatnsnﬂet@vmhIthbndieummmatmg Iladirupnohndbﬁswuh hthieo

di ffuse int ddition, to, the actu staII|zat|on
of the substrarant & RuPTie tastioenfieRtes bivir e e Sieed meld it B 5 5
adhesi on obatidre spestbessi ng | ayer to the base material during form ng and,
furthernore, good corrosion protection properties of the product. In

mul ti-stage deposition, wherein the electrolytic bath contains carbon in at
| east one Bhttedesevigt a)gasw tsh@attsé agesufasturdie by negxged of rsu'cmd'paioess are

e o 3B e R P SRR B TR Ve PR

" may al so besmmtrrp@dw:ad kb&hm&@lﬂeﬁé§cﬁwrﬂ'@rmbidlghétlﬁg@smte@nﬁCﬁéssmcéafsTelfaif
di f fusi on t he dec%om tt | ayer into the base mat&rl al

d
Lo oo Bhstsae R Ay Bheaths R Grasitirred Geaang P UBYEnive Ribeess

stage W t hcgamaosighiaearts! l@ﬁ/et ShaX @t FAchIRENRSTI baRe O sHEYHSs, PVEER NGS, Ydrt h
graphite-free eI ectrolytes. In this case, too, heat treatnent by anneal | ng

may be pr oS RIBRIeETRYIRatheS nicke 9lﬁtﬂ%feﬁ|5érm ng stages. The base materi al
for manufacturing the battery sheaths is cold-rolled strip, which in

el ectro-ni ckelqﬂpl ated farmis wdely used for manufacturing battery

sheat hs. AERErHVAGIA08S B TPRRAGAH? @ﬂ? 'r‘ﬁ%@a'eﬂeé@ﬁ”éﬁIoétthﬁﬁamt?récﬁ?ﬁtet’g%s‘”not

only N, Ceartif@ar, SRith |6bat|ﬁ’ QH&SV @bmBineb e %Iléﬁerﬂgnlqlz'@él' %%b@l@r Eh@' ?’%Pﬁfe fine

< carbon, graphite, carbon TaS2 (tantal um di sul fi ani_um
di sul fi de) Hewew:siaze(%ﬁgpéd%uﬁmgmq%. ige irdiyme Rallgpigy Fb‘ﬂltbésd”‘ith %é"qyér% of
a suspensi gdid eleidrg) h%k/@%Fsbcﬁré(\lénctotb%es%'i@@@tfomatkﬂﬁstféélttﬁjcééﬁnbgd sheet netal,

.. followi ng prior degreasing, rinsing, pickling, ri'nsing, etc, a joint

deposition of both the ~'~ ~t APR 2003 af orenenti oned el ements and the

conduct i vewpahtstdLearbdn sQEﬁ@?‘@e@r]n the e%&rt)?@ﬁng -EQW ?n@l"yedlgt\‘v@ut@lifeflé‘cftﬁégﬂy

met hods to achieve uniformapplication to the coated surfaces and to keep
the state eRUFtve RIHFES Pl PloMeatal cROB| (BEARNER Y catanstiagty) come prifBanly irfp

met hod, f ogorRwePRI: Thé Faﬂnwecy.z%tarb#a%tﬁtﬂraq@'éQ%nP@sttb%%ﬁw.or graphite or
carbon black wth a particle size ranging fromO0.5 to (err)ymare
~suspended in the electrolyte, e.g., a Watts-type nickel electrolyte, and

¢ ;are Kept ifo SUSRRBSHRN iM¥ndldr @%e@&hbaéf e %‘arﬁdﬁe r?lcﬁé‘&errﬁcb’ tf&'nbaft/lh'nn Tfe
~~"achieve this notion, a m xer nmay be Used or a forced w produced in sone
ot her mann@ectropipied sealing. pae Ieotbogingent o dke maﬁupmosagmaéﬁ gnifopm fayebe

el ectropl aérbagcéﬂathhhelerbcﬂ'éﬁl'ahhé)ﬁath §et'he ;ﬁﬂlﬁgtdﬁﬂ tq’o“a@:‘ﬁ%v&hﬁtsﬁ}l‘ﬁf@ﬁﬁs' on

uni form and prevent flocculation an I"at particles are added
to the el €. dipg alectiep!piinabath is mrgfea@h)nnﬂggmgtrqut;at@mpfbgqr@eq Yelogiytadflovfer

t hat cont in particular, the
car bon onqgﬁ%léc%g Sl de{do@bh%h%?dgg?&”te% Bﬁtgﬁrlrﬁl)ﬁ&(l)%gghe side that w I I
subsequent |y formthe i nside of the finished battery sheath. This results
in an effigi rmr t to
Fotai n the gos SigyATeH ST IRERRs fRibokt (i AR dedifEing oRRIT 11
may be admpam§tabﬁizir@pam/a1 ceqgpiatioat ieduging fsuasteaedso im ocdﬂratprﬂqt\game@ al
layer is 6}.! s‘tﬁtﬂ%ﬂoﬂ%fttnge Er’?&aﬁf cﬁfw?t}}éﬁ@ggﬂtﬁ ‘Fésywﬁ tlg'cal o tirnm-rsela ed
context, re uce cont act reS|s ance’ o er eath or 1nprove

tri bol ogi cancentogdiensi es nay, for exanple, be the goal Form' ng of the
battery sheath is carried out by one of the processes known per se using
mul ti-stage formng by ironing or deep drawi ng the sheet thus processed
according to the invention. Cold-rolled steel strip can be treated, for
exanple, in a specially designed plant for strip processing as foll ows:

el ectrolytic degreasing with high current density of 30 - 50 A/dn2 rinsing
pickling in 3 - 5% sulfuric acid rinsing nickel plating in a Watts-type
ni ckel bath having the follow ng conposition: nickel 50 - 80 g/l as nickel
sulfate



chloride 10 - 30 g/l as nickel chloride 6 ,14 APR 2003 boric acid 35 --
45 g/l carbon 20 - 80 g/l particle size 0.5 - 15 (err)m pHvalue 2.1 -
3.5 tenperature 55 - 80 C current density 5 - 20 A/ldn2 agitation
primarily lamnar, partly turbulent electrolyte flow6 - 10 ms A further

vari ant of processing by el ectroplating,consists in adding; m os
stabilizing and coagul ati on preventi ngg4subst ances to the bgtsﬂ hzggasqcan

be, for exanple, condensation products of forml dehyde and

napht al enesithf Q0 geatddntabEbiNgS Hr‘?)ﬁ/%eethgyélfﬂr% Qa'tixgﬁat@mgeétgwlﬁﬁ afbpphol .
In this case, the turbulent agitation nmay be gorre at reduced, ereby an
el ect r ol yac@ggipban &Fduging Bibgfagcem g resdinintterd dridig eaglings, arnie the ckes. foayer s
pr oduced k1 £d r - ' nt ent
Pt he. ni SREPRT it S teRQO Y RGRBAS! frthetord s adadt oL REIAEEP o Bspiaky 5

i nst ead dfrighiepkel oripere resludngdiagpetssi on | ayer, cobalt, iron, tin, indium

pal | adium bismuth and/or their alloys can be advant ageously used, whereby
t he conposition of the cobalt bath including graphite corresponds to the

af or enentin @neemibadiebntoalt the pExaasp) elettroBetingodeytastionadccQrs2in- séyedd stageshi ck

teel i | ckel, pl ' j.ckel t f [ i nsi ng,
oi okl i ng, i e, SLERRtrB B AN Bt BB SR D A ke b ihete
Bori ¢ acistbg@saphé matgidl abrederdgppenatiad deb@keay ¢lecsophtinketeasmentattegd Ag/ | as

gi)ggel Cr?ilnglr hgaq t?'gatg{elnt, Ai% %/t lthégre%id nofssi,ir%geie 1or'm§Iti-(s?argre) gn‘apzdsﬁio%(,) m%y arsgs be APR
provided. Thermal annealing takes place in a protective gas atmosphere at a
temperature ranging from 550° C to 920° C as a function of the steel quality used.
Thermal annealing causes the substrate to recrystallize and the deposited nickel / cobalt
/ iron / tin / indium / palladium / bismuth to diffuse into the base material. In addition to
the actual recrystallization of the substrate to permit subsequent forming, this also
results in good adhesion of the processing layer to the base material during forming

and, furthermore, good corrosion protection properties of the product.

In multi-stage deposition, wherein the electrolytic bath contains carbon in at least one of
these stages, the stages can be arranged in immediate succession so that different
partial coatings are successively deposited in an on-line operation. However, heat
treatment by annealing of the material may also be introduced between electroplating
stages to achieve partial diffusion of the deposited metal layer into the base material. It
is furthermore possible to work in three or more stages, whereby a plating stage with
carbon particles is executed between two or more platings with graphite-free
electrolytes. In this case, too, heat treatment by annealing may be provided between the
individual plating stages.

The base material for manufacturing the battery sheaths is cold-rolled strip, which in
electro-nickel-plated form is widely used for manufacturing battery sheaths. According to
the invention, the electroplating bath comprises not only Ni, Co, Fe, Sn, In, Pd and/or Bi
but also conductive particles of fine carbon, graphite, carbon black, TaS, (tantalum
disulfide), TiS, (titanium disulfide) or MoSi, (molybdenum silicide) finely distributed in the
form of a suspension. During electrolytic treatment of the cold-rolled sheet metal,

following prior degreasing, rinsing, pickling, rinsing, etc., a joint deposition of both the



Current density 15 A/dnR Agitation turbulent Electrolyte flow 6 - 10 nis
The coating thus produced contains approximtely 1.7% graphite. Exanple 2:
The conposition of the nickel bath corresponds to that given in Exanple 1.
However, suspension stabilizing agents and coagul ation preventing substance
are added. Agitation is nore noderate; ®lectrolyte flom1|s'p#IA?R 2003
approximately 4 nis The graphlte content of the deposited Al cke layer is

9.0% The | aye cture ced accordi ng to Exanpl es have
Che 1ol | iR SR e ofid T o Ry PP S Knise BB ongla Surtate byt <
produced é{)fett{ﬂ/ogd”ﬁf’é?@httrﬂe!h@@élﬂ@'a@rﬁiéve e hfgich ook RBted gurficekahdltayer
of 1.0 - Eerr )mw thout graphite inclusions may be produced first.

Aft er ann’&‘%ﬁpl § SiERI2% (hs- ﬁ?&é"éﬁsﬁlﬁné’ﬁt%?‘ftf%ﬁﬁlco'i’%{?@r of apprOX| mately 0.3 -
0.5 (err)mw th graphite inclusions is deposited. Exanple 3: Manufacture of
Ni ckel - Cobalt with G aphite Inclusions For producing nickel cobalt coatings

with gr adﬁltF%f'F%ETelﬁ'%‘?d@ﬁ%r ORAIRGB8Y B ¢BMFERIN RIS PheraBbifs B @Bk used
are identhigad whi® 250t &izk: raﬁg%rf&% MeNto h§ |Ah SFe sOQHNuER!n tid él%'&:trolptlér e

ni ckel is deposited fromthe electrolyte as described in Exanple 1, w thout
gr aphi t e §-8BclPuSPEFdPeppicks! E‘éﬁﬂtfé’ﬁ(ltei P dadig kaet L B‘&é@ﬂﬁ'@”t%@t%@ﬁﬂfap%@éf is

produced thg Ae&RRA ha®. efd LEhXTE tMk trhotir@RN & | RS Bel &H?zd & BUBReGOfRAY t
coating with graphite inclusions_is also possible.” Exanpl e 4: Manufacture

of Ni ckelRrpdusiedAn seps athermmeannasohhg aesansli eibod @lsepises enecbanisahagiaier Pt 8
-1 ~ APR tﬁ@%%c%bl%fm th 0 dﬂér’?tr{o%@eR/HP’Edd tﬁ@@tﬁé’éﬁ’h@cidspem@n Shlfbn

surface is coated cTgﬁgan e ctro yte of the f osition: N ckel
47 g/l asng mﬁ@ntélgm&at@ncaﬂdocrqagelaisn gf theapartitlex efe addegrtodee efestionlatiag g/ |
as iron(ljpsulfate Boric acid 45 g/|I Gaphite 40 g/l, grain size 1 - 8
(err)mpH value 2.3 Tenperature 60 C Current density 2 - 12 A/dn2 Fe
content in precipitate 4 - 55% dependi ng on Fe concentration and current

density It is advantageous to deposit the metal layer that contains the electrically conductive
particles and, in particular, the carbon on only one side of the steel sheet, namely on the
side that will subsequently form the inside of the finished battery sheath. This results in
an efficient manufacturing process and furthermore makes it possible to retain the usual
surface for the outside of the battery sheath. However, it may be advantageous for
special applications if a carbon-containing metal layer is also present on the outside of
the battery sheath. In this context, reduced contact resistance of the battery sheath or
improved tribological properties may, for example, be the goal. Forming of the battery
sheath is carried out by one of the processes known per se using muiti-stage forming by
ironing or deep drawing the sheet thus processed according to the invention.

Cold-rolled steel strip can be treated, for example, in a specially designed plant for strip

processing as follows:

electrolytic degreasing with high current density of 30 ~ 50 A/dm?

s rinsing

o pickling in 3 — 5% sulfuric acid

e rinsing

e nickel plating in a Watts-type nickel bath having the following composition:
¢ nickel 50 — 80 g/l as nickel sulfate

s chloride 10 — 30 g/l as nickel chloride



Exanmpl e 5: Manufacture of Nickel-Tin Alloys with Carbon Inclusions
(Graphite, Carbon Black) Tin25 g/l as tin chlorideN ckel 60 g/l as nickel
chl ori deFl uori de30 g/l as anmoni um bi fl uori deGraphite30 g/l grain size 1 -
8 (err)nmpH val ue4. 5Tenperature60 C Currgnt density 1 - 4 A/dn2 Sn content
in precipitate 30 - 40% dependi ng on current density and terﬂ)érAPRrg][B 9
Clains ,~ ~ APR 2003 1. Battery sheath made of fornmed cold-rolled sheet
metal , which igoRrfyd ded at I§§13t45$)| its inside with a coating produced by
el ectroplating containing Ni, Co, Fe, Sn, In, Pd, Bi and/or their alloys
characterized ¢aib@hat to redud@—t3ed/i nedicleaize @8i-stan®e of the future
battery, el QCtMQ%’uéy conductbve particles are embedded in dispersed form
in the electroplated coating, for eéxanple, elenental carbon in the form of
fine carbons geaperdtercor car b&m-B04A€k or, for exanple, titaniumdisulfide,
tantal um di sul fide 9 nol ybdeﬂuggzé‘/l igide or mxtures thereof. 2. Battery
sheath accoldi IS m 1 cha 8 zed in that the carbon content of the
el ectroplat egitsRatprif@riyslafind¥o gRtleibulét Battery sheath according to daim
1 or daim2 characterized in that the thickness of the el ectropl ated
coating i*s 6estreldterfian € o 19 Mérr)m on one or on both sides. 4. Process for
manuf acturing strip stock for battery sheaths in which 0.1 to 1 mmthick
cold-rolled sheet netal is provided on at |east one side with a coating of
Ni, Co, Pefurtggr varant pijprogessiigdioelettrriiating| qopgistsiin againg IsEeRg SN RilF Mt h)
wher eby the %é‘gﬂlét%ﬂ! EFév@Etir@afsUbQQr%Hs' $2Ih&SAR afldid | @Rabe C@SPORAADle
electrically conductive part’icles such as, for exanple, elenental car bon as
fine car IeAdeRpatphi predeets cal Hemalkiefyke oand f raphéaiengsiuionie | aeidi dYRRANEQI i de,
t ant al um gl i i 1{kCi rehy I Skt e} ts)
i s/are deégﬂé}zﬁigg%ﬁp%ﬂﬁg@%%nﬂ%ﬁgl 'hdfﬁ'%?ﬁé\@%l e tr%%\f%réti ?@?‘8@@%@% th
Ni, Co, Remesat raduced] wiBireky an elettrolgtelfloywsef 25- 8 pr/s has praveode desyitatde.d ai m 4
characterized in that the sheep netal side with the

The nickel layers produced as specified above measure 0.2 — 8 ym. The graphite (C)

content in the nickel layer is 0.7 — 15%.

It has furthermore been found that instead of nickel in the C dispersion layer, cobalt,
iron, tin, indium, palladium, bismuth and/or their alloys can be advantageously used,
whereby the compasition of the cobalt bath including graphite corresponds to the
aforementioned nickel bath.

Example 1:

Strip stock of 0.2 — 0.45 mm thick steel is nickel plated in a nicke! bath after degreasing,

rinsing, pickling, rinsing, as follows:

Nickel bath composition:

Nickel 60 g/l as nickel suifate
Chloride 30 g/l as nickel chloride
Boric acid 40 g/l

Graphite 40 g/l, grain size 1 -~ 8 um
pH value 2.3

Temperature 60° C
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Manufacture of Nickel-Cobalt with Graphite Inclusions

For producing nickel cobalt coatings with graphite inclusions, thickness and composition
of the strip stock used are identical to Example 1. Pretreatment is also identical. First,
pure nickel is deposited from the electrolyte as described in Example 1, without graphite
inclusions. After annealing and skin-passing the second layer is produced in a cobalt
electrolyte with graphite inclusion.

A pure cobalt coating with graphite inclusions is also possible.

Example 4;

Manufacture of Nickel-lron Alloys with Carbon Inclusions (Graphite, Carbon Black)
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electrolyte of the following composition:

Nickel 47 g/l as nickel sulfate
Chloride 15 g/t as nickel chloride
Iron 1~ 4 g/l as iron(ll) sulfate
Boric acid 45 g/l
Graphite 40 g/l, grain size 1 - 8 um
pH value 2.3
Temperature 60° C
Current density 2 —12 A/ldm?
Fe content in precipitate 4 — 55% depending on Fe concentration and current
density

Example 5:

Manufacture of Nickel-Tin Alloys with Carbon Inclusions (Graphite, Carbon Black)

Tin 25 g/l as tin chloride

Nickel 60 g/l as nickel chioride
Fluoride 30 g/t as ammonium bifluoride
Graphite 30 g/l, grain size 1 — 8 ym

pH value 4.5

Temperature 60° C

Current density 1 -4 A/ldm?

Sn content in precipitate 30 — 40% depending on current density and temperature
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Battery sheath made of formed cold- rolled sheet metal, which is provided at least

on its inside with a coating produced by electroplating containing Ni, Co, Fe, Sn,
In, Pd, Bi and/or their alloys

characterized in that

to reduce the internal resistance of the future battery, electrically conductive
particles are embedded in dispersed form in the electroplated coating, for
example, elemental carbon in the form of fine carbon, graphite or carbon black or,
for example, titanium disulfide, tantalum disulfide or molybdenum silicide or

mixtures thereof.

2.  Battery sheath according to Claim 1 characterized in that the carbon content of the
electroplated coating is 0.7% to 15%.

3.  Battery sheath according to Claim 1 or Claim 2 characterized in that the thickness

of the electroplated coating is 0.2 ym to 8 um on one or on both sides.

4.  Process for manufacturing strip stock for battery sheaths in which 0.1 to 1 mm
thick cold-rolled sheet metal is provided on at least one side with a coating of Ni,
Co, Fe, 8n, In, Pd, Bi and/or their alloys in an electroplating bath, whereby the
electroplating bath comprises as an additional component electrically conductive
particles such as, for example, elemental carbon as fine carbon, graphite or
carbon black or, for example, titanium disulfide, tantalum disulfide or molybdenum
silicide, whereby this/these component(s) is/are deposited on the base material
during electroplating together with Ni, Co, Fe, Sn, In, Pd, Bi or their alloys.

5.  Process according to Claim 4 characterized in that the shee. metal side with the
electroplating coating provided with the electrically conductive components faces

inwardly when the sheet metal is formed into a battery sheath.

6. Process according to Claim 3 or Claim 4 characterized in that the carbon is
suspended in the electroplating bath as finely distributed carbon, graphite, or

carbon black particles.
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11. Process according to one of Claims 8 to 10 characterized in that the
electroplating bath contains suspension stabilizing and/or coagulation

reducing substances.

12. A procedure according to one of claims 4 to 11 characterized in that the
plating electrolyte contains substances that produce hard, brittle layers
(the so-called brighteners).

13. A procedure according to one of claims 4 to 12 characterized in that the

plating electrolyte contains brighteners or pore-sealing substances.

14. A procedure according to one of claims 4 to 13 characterized in that the
electrolytic deposition occurs in several stages, and that, in at least one of
these stages, the electrolyte contains elementary carbon.

15. Process according to Claim 14 characterized in that the material is heat-
treated or annealed between electroplating treatment stages.

16. Process according to Claim 14 characterized in that the material is heat-
treated, particularly annealed, at the end of the electroplating treatment

stages.



