| 12 April 2004 A nethod for producing electrolytically coated cold band
preferably used for the manufacturing of battery shells, and for battery
shel | s manufactured according to this nethod This invention relates first
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documen_.t patent DE 19 53 707 A1 describes a procedure, during which layers of nickel, cobalt
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been added to the electrolyte. This document proposes deposition with inert anodes in a halogen-

free bafth at a current density of 83.8 A/dm’, where the process is controlled in such a manner as
to avoid brittle deposits. |

Finally, it is known from the state of art how to deposit cobalt from a galvanic bath with the aid

of organic substances in order to form, e.g., ferromagnetic layers for data carriers (see, e.g.,
patent US 4,756,816).



to avoid brittle deposits. Finally, it is known fromthe state of art how
to deposit cobalt froma galvanic bath with the aid of organic substances
in order to form e.g., ferromagnetic |ayers for data carriers (see, e.g.,
patent US 4,756,816). 2 12 April 2004 The underlying task of this
invention is to develop a procedure for electrolytical priedagtil2eo4of cold
band that would allow - during the franuf act uri ng of battery shells by
drawing and ironing - to achieve | ow values of the electrical contact
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Another preferred version of the procedure proposes that the cobalt alloy contain the ingredients
of nickel, iron, tin, indium, palladium, gold and/or bismuth that reduce the contact resistance of
the subsequent battery shell manufactured by a forming process. These ingredients can be used
as a simple admixture or in coatings made of more than two of these elements.

A raw material especially suited for the production of the cold band is steel with a carbon content
of less than 0.20% of a thickness of | mm and preferably of 0.1 — 0.7 mm. According to a first
version, the brittle coating can be deposited directly on the base material made of steel.
According to a second version, the brittle coating is deposited on a layer arranged underneath
and deposited previously in a galvanic process. This layer arranged undemeath is preferably an
electrolytically deposited, and subsequently homogenized nickel layer that demonstrates an



30 g/lI. Another preferred version of the procedure proposes that the
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to the brittle coating on the inner side.

This result can also be achieved by first applying such a coating to at least the side of the cold
band that will later form the outer side of the battery shell, that contains nickel grains of a
smallc?r size due to, ¢.g., the addition of grain refining agents, and then homogenizing the
mater_lal. A suitable grain-refining agent is, e.g., para toluol sulphonamide. In a second procedure
step, Le., after the homogenizing or possibly rerolling or killing, the above described brittle layer
o'f cobalt or a cobalt alloy is applied on the side of the cold band that will later form the inner
s?de of the battery shell. The thus produced material combines the material properties of the outer
side advantageous for deep-drawing and drawing and ironing process with the required excellent
contact capability on the inner side of the subsequently formed battery shell.



cobalt or a cobalt alloy be applied onto both sides of the cold band, that
both coatings occur in the sane electrolyte bath but with different
current densities so that the current density during the coating of the
side that will later formthe outer side of the battery shell is set up
differently from the current density during the coating 12fApfiE2004de t hat
will later formthe inner side of the battery shell. The additional |ayer
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pl ates shell. This advantage of an improved contact is combined with the advantage of a good storage
life of a battery shell coated with cobalt on its inner side. As a result, this allows manufacturing
pattenes that are characterized not only by an excellent contact of the cathode mass with the
inner side of the battery shell due to the cracked surface, but also by an excellent storage life due
to the cobalt coating. This applies accordingly also to a graphite layer arranged on this coating
before the filling of the battery shell with the cathode mass, where, however, it is not the direct
contact of the cathode mass with the battery shell but rather the contact of the graphite layer with
the battery shell due to a strong anchoring of the graphite on the inner side of the battery shell,




During the tests, after the cold band produced according to this invention
has been subjected to a deep-drawi ng process, the average |l ength of the
pl ate edge turned out to be between 3 and 50 pm The form and the edge

| ength of the produced | ozenge-shaped fissure plate is of decisive
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form ng procéss P¥ehasmnd mat eri al produced by a procedure according to
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storage life due to the cobalt coating. This applies accordingly also to
a graphite layer arranged on this coating before the filling of the
battery shell with the cathode nass, where, however, it is not the direct
contact of the cathode. mass with the battery shell but rather the contact
of the graphite layer wwth the battery shell due to a strong anchoring of
the graphite on the inner side of the battery shell. 5 12 April 2004
Figure 3 shows a table of exanples of coated cold bands produced with the
paranmeters of this invention. The organic ingredients to the electrolyte
bath in Figure 3 designated wwth V1 to V4 are as follows: V1: butyne
diol V2: A mxture of butyne diol and saccharine. In the table of Figure
3, inthe cell ™"concentration"” the first nunber relates to the
concentration of butyne diol, and the second nunber relates to the
concentration of saccharine.



V3: Para toluol sulfonam de V4: Saccharin In addition, Figure 3 shows,
anong ot her things, the pH value, tenperature, chloride content, the
concentration and the current density of each particular electrolyte bath
used. And finally, the table indicates each particul ar behavior of the
coated cold band during the subsequegt form ng process qb gaqaodsawi ng or
drawing and ironing as well as the average edge |l ength of the

| ozenge- shapeg fissure plates arising during the deep-draw ng process.
These edge Ieﬂ@?ﬁsd%g@, e.g., alsoillustrated in Figure 2. Figure 1
shows an enlarged fissure pattern of exanple 27 marked with an "*" in
Figure 3, Fi gl e Pcedisoioraanificermgrattkedhells, Huring which aRatdmnd@ ai ns 12
April 2004 1. Acpatededithradayesof velbelf @ctasbalhglldyaintacgayvanivgirbesss,duding whi ch a
cold band is cdaed iniotdbatetyoshell, mbfecabiiaby desp drawdlgak dradih@ind N a

gal vani c processronttigd is forned into a battery shell, preferably by deep
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4. A proceduréa z}{:cord ne of the ﬁrecedl ng clainms, characterized in
t hat . proce ccor ing to claim 2, characterized in that the cobalt alloy

used to improve the electrical conductivity of the battery shells formed
from the cold band by a deep-drawing process, contains an admixture of
nickel, iron, tin, indium, palladium, gold and/or bismuth.

4. A procedure according to one of the preceding claims, characterized in that
a steel type ot a carbon content of less than 0.2% and of a thickness of up
to 1 mm is used as the base material.

5. A procedure according to claim 1, characterized in that the deposited
nickel layer is first homogenized.

6. A procedure according to claim 5, characterized in that, during the
electrolytical depositing of the nickel payer, a grain refining agent such as
para toluol sulfuonamide is added to the galvanic bath.

7. A procedure according to one of claims 1 to 6, characterized in that the
nickel layer contains electrically conductive particles.

8. A procedure according to claim 7, characterized in that the electrolytically
conductive particles are carbon particles.

9. A procedure according to one of the preceding claims, characterized in that
the organic electrolyte ingredients, whose decomposition products and/or
reaction products arising from reactions of these decomposition products
with other components of the bath are integrated into the coating, are
brighteners (the so-called secondary brighteners).
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