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a horrogené(fj’%‘mc"entre made of a nmetal or of a netal alloy, or a conposite

-centre and conprising at |east two shegath coatings made of Zn alloys, with
said coatings wearing during erosion. In the devel opnment of wire el ectrodes
for spark erosion cutViRg BEEGERGPE FRR o3 RRK ERGSION HYTLINduct i ng bodi es

it has been proven advantageous if a sheathed el ectrode is used in which
the centre not only provides the necessar trength but also the electrical
conductivity, wherein the actual er&gﬁﬁ—é@&éss is carried out by a sheath
coating which conprises pure zinc or a zinc alloy. Wiile a pure coating of
zinc provides good renpval , performance,, the pure zin oaty n rs:however
so quickly that it is%mf‘g’f’ﬁﬁllﬁ%e(fé&patﬁesf OEB tahewgrr%s?ec)ine%%&er%?ges
fromthe cutdgauk gapostoa noderiatel pfhimgdtabs kpiedeetrscafliat- condnttahby,

t he el ectrode t.S. W t he ; ri hi [ cut L

per f or mance coefrcatq%lecselée%‘f?bdggg‘é?ﬁ%ﬁ galgﬁ]eér azolﬁl%?%%érlz +§ ?%ﬁﬁ‘cgd?ﬁggr
this reasondff asmkpanof EPL0 a3IEtEA4)alldpr o9F de AOTEPEhEat ASBBAEEI agd

whi ch, whi | %drﬁbfi@q{g}ﬁagufeté&tﬂﬁor%&@lq ébQ@iﬁﬁQt fAle bg 3ai d1teyBave a

| esser cutting performance than a pure zinc sheath coating, but whicCh due

toits far IWidt at% FRGIOES MeAHE S A Ea TR ng process provi des a
better cutting performance already at | ow workpi ece hei ghts. Furthernore,
fromDE 195 10 740 AlJ{t IS kaown to grgdu e the shfath cgati;ﬁl from
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zinc or a zigiedh O¥osODRG I ¥hoghi Botpeesesoipuld % ZidiCor Thi siakecilede is a
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same W re eletéretectrode heitpudl eotetdedr woid iderdlml wargduasd. hi gh- speed
cutting as well as fine cutting where it is inportant to achi eve an
extrenely snmooth surface. It is the object of the invention to propose an
el ectrode for high-speRar cahisngagdiach whedscoppewred (E8 &n 2l2cEi7dde to
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performance than a pure zinc sheath coating, but which due

to its  far lower rate of wear in the practical cutting
process provides a better cutting performance already at
low workpiece heights.

Furthermore, from DE 195 10 740 Al it is known to
produce the sheath coating from a vy-brass, which leads to
an increased removal performance being achieved because the
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According to the invention, this object is net in that the inner sheath
coating predom nantly conprises a - 3 brass, while the outer sheath
coating predom nantly conprises 'y-brass, wherein the fraction of (3/~i
-phase or 'yphase ire one two sheath coaténgs is at |east 60 % and wherein
‘the ratio of the coating thickness of ~i-brass to 'y -brass is between 0.3

and 7, and the sum of the thi knes s of both heat coatln S |n reI i on
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the inventiogy %% tadd Y E Céﬁtgramnng showing Fig. 1 a
Cross-section rough a wre e ectrode accor di ng to the invention; Fig. 2 a

di agram of the increase in the cutting rate depending or. the thlckness of

the coating of (3brassp@hche¥mbrass; rabe Fimk 3199d|qgran59i the i ngpase
in the cutting rate, depending on the ﬁorrbln tion of a ngheath oatlng

and a /3- she‘ﬁ?ﬁuéﬁ‘é‘%ﬁlﬁ% a%%oradl G0 EHECTAPERt | BATPELFING sHERs &
increase in tbecengs| neneatoh i to hefert@?al wriedeCt 1 9dRnaaGaor dibegetian tdlee

I nvention ace ordin erein_the w_re,dianeter mm and t he

W e un-of fLSHEEd SRESER2 §A%H 40 | ROPRF b SR Aol B ARH ittt Jon .

X210Cr 12 st esheawht hcaatbngpi ecephésght phirB0 mimc or zinc alloy
comprising in excess of 80 % zinc. This electrode is a so-
called combination electrode which is equally suitable for
high-speed cutting and for fine cutting where rapid wear of
the sheath coating is less important. If such an electrode
is used for high-speed cutting, then in this method, the
outer sheath coating which comprises zinc and which wears
rapidly, may improve the ignition behaviour of the
electrode, while the actual erosion process takes place by
means of the f-sheath coating. By contrast, if this
electrode is used for fine cutting, only the outer sheath
coating is consumed while the underlying B-sheath coating
remains. This electrode provides an advantage in that it is
possible with one and the same wire electrode, i.e. without
any set-up time, to carry out high-speed cutting as well as
fine cutting where it is important to achieve an extremely
smooth surface.

It is the object of the invention to propose an
electrode for high-speed cutting which when compared to an
electrode comprising a B-sheath coating and when compared
to an electrode comprising a <y-sheath coating; features a

better cutting performance and moreover comparatively less
wear.

According to the invention, this object is met in
that the inner sheath coating predominantly comprises gf-



- 4 On the abscissa of the diagramin Fig. 2, the thickness of the coating
was applied in ~Cm once in relation to a y-sneath coating 3, and once in
relation to a (3-sheath coating 2 which was applied to a wire el ectrode as
the only coating. In the given paraneters i-t has been shown that with the
-use of a y-sheath coating, the increase in the cutting rate for the

speci fic workpiece with increasing thickness of the coatin f the y:-brass
i s consi derz?&l%ﬁsgrea"(}'é}hl‘?t hakRet iog“tieﬁ tf%‘%aats}'é ofoatad ergggeﬁéPFﬁé;y
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gap, the pradesddidramnhdatir easiatgingsunsirablrelatd orhe teut thrg eaternadimi ned
constant at fiifal-o, TRE S L134SJdavQleviig . 3N@ath 1g@abi BY conprising
~3-brass showed that wth a grow ng sheath coating, the increase In the
cutting rate takes place considerably nore slowy, however, that in the
final analysis at appra¥pra@iYigly,a tixidedbinaeieasefi Ant edestlling pate is
obtained, with said maxi mum jncrease in the cuttjng rate being.abqve that
of y-brass, SAEAFR GPo TNl FRCPESSEYT O KeSBREGE hCOBRL Mg ARAS 5P
result in adudteindg npeebsemancs hehduht iisg beadter WHan ackkatrbwhathoran
according tq the,.nvention,, of a ~i-sheath coati wth a.yzsheath_cqating,
overall a & GAHTHL e e rrehcfocapbradi i &1 7h38 BiiBots ( ne
maxi mum cut tshepttateagfiriche i ndi vi dual conponents. In order to achieve the
maxi mum cutting rate, it is crucial that the thicknesses of the individual
sheath coatings are in a particular ratjo in relation. to each other, and
that the sheath coati Ml .suchn t @Fbakinenta pafti ddiear FRYeREIONt hés

di ameter of dd-miged elgchbede detaild byhhehst Jesthd Sarawengt B&ckangest
per cent age H}(t:ﬁrg@%i are achieved if the ratio of the thickness of the
coating u~ = Y20 ass is between 1.3 and 3, wherein the a-brass as
wel | as the ~-brass each conprises at |east 90 % ~-phase or ~-phase,
wherein it is, also ensured that the distribution_of the ~-hrass and.the
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sheath coating. O dourtde irwamgiitnon zones between the ~-brass and the
~-brass, and the ~-brass and the centre 1, are fornmed, with the fractions
of the y-phase or_of the a-phase reducing accordingly. However, such
transition Zo¥es %ré sREPBTRA refatilmh tidqueaseemaini Blaet Wness aRtehe
respective sheath comiddi@iind tBeI thehONRYERAYSs CIPEEhEERHIR 1@y Bof B-
honobgenous brass all})%can tae u;ed as the centre 1 of a wire electrode
according to the i nVERTORRI A ¥T&SH & Yay, composite centres may al so be
used. It has been shown to be advantageous if a steel core is used as the
centre, which steel co I urreu d per_ c in .a br

coating so ;@l?befenpa(r:oégaggﬁ uc‘%inirE?l%. E\%{C?S% ?e(rarlpnergg%r e‘?ug%ég%- 6%3@ of
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for the copper and zi{g . BY. 4eMtAYoatind £L¥dihd el Ungent jexceeded,
this ordered structure changes to a random structure. Since the transition
of the random a-phase to the ordered a~-phase according to present opinion
cannot be suppressed apihhas ehbysatBki ghtrehkectin Bdkeh f@rdegNiEd tih
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coati ng ~-sheat Figoatl ngwherein the wire diameter was 0.3 mm and the
wire run-off speed was 12 mwm/min. In this example a
workpiece was cut from a X210Crl2 steel, with a workpiece
height of 50 mm.



CLAIMS 1. Awire electrode for spark erosion cutting of netals)
electrically-conducting ceramcs etc., conprising either a honbgenous
centre (1) made of a netal or of a netal alloy, or a conposite centre, and
conprising at |east two sheath coatings-made of Zn alloys, with said
-coatings wearing during erosion, characterised in that the inner sheath

coating (2) predom nantly conprises , Q bras: .l e the .outer sheath
coating (3) predom nan@’ilyt%@np Peetsey Br'“asé',ie yﬁé?@?ﬁmt e ffh%t i 6n gfe
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rati o of the coa Ss~of a-brass rass 1s between 0.7 and 5.
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1.3 and 3. 4 w re~electrode according to one of clains 1 to_3,
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to obtain an increase in the cutting rate. Instead, the
cutting rate remained constant which indicates that even
after exiting from the cutting gap, the remaining sheath
coating still fully comprised <y-brass. However, due to
excessive contamination of the cutting gap, the process
became increasingly unstable and the cutting rate remained
constant at first. The same tests involving a sheath
coating comprising f(-brass showed that with a growing
sheath coating, the increase 1n the cutting rate takes
place considerably more slowly, however, that in the final
analysis at approx. 50 um, a maximum increase in the
cutting rate is obtained, with said maximum increase in the
cutting rate being above that of +vy-brass. Here too, a
further increase in the sheath coating did not result in a
further increase in the cutting rate.

With a combination according to the invention, of
a f-sheath coating with a +y-sheath coating, overall, a
cutting rate was achieved which is approximately 30 % above
the maximum cutting rate of the individual coﬁponents. In
order to achieve the maximum cutting rate, it is crucial
that the thicknesses of the individual sheath coatings are
in a particular ratio in relation to each other, and that
the sheath coating as such, too, is in a particular ratio
to the diameter of the wire electrode.



7. The wire electrode according to one of clains 1 to 6, characterised in
that the ~-brass coating is at least 1 ~mthick. 8 The wre el ectrode
according to one of clainms 1 to 6, characterised in that the ~-brass
coating is at least 10 ~mthick. 9. The-wbre el ectrode according to one of
claims 1 to 7, characterised in that the ~-brass coating is at Ieast 25 um
t hi ck. 10. The Wre electrode accordi.ng to.,one of clains 1t

characterised in that The R¥FasdSdtShg tsCat s ag@egﬁ]tg«?gkentage
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of the sheath coating. Of course, transition zones between

the y-brass and the fB-brass, and the B-brass and the centre

1, are formed, with the fractions of the y-phase or of the

B-phase reducing accordingly. However, such transition

zones are small in relation to the remaining thickness of

the respective sheath coating.

Either a homogenous copper centre or a homogenous
brass alloy can be used as the centre 1 of a wire electrode
according to the invention. In a similar way, composite
centres may also be wused. It has been shown to be
advantageous if a steel core is used as the centre, which
steel core is surrounded by a copper coating or a brass
coating so as to improve conductivity.

At low temperature, the B-phase of the f-brass
coating has an ordered lattice with defined lattice
locations for the copper and zinc. By contrast, if a
certain temperature is exceeded, this ordered structure
changes to a random structure. Since the transition of the
random B-phase to the ordered f'-phase according to present
opinion cannot be suppressed and has only a slight effect,
both concerning its mechanical and electrical

characteristics, we have only mentioned the pB-phase in the
above text.
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CLAIMS
1. A wire eleccrode for spark erosion cutting of metals,
electrically-conducting ceramics etc., comprising

either a homogenous centre (1) made of a metal or of a
metal alloy, or a composite centre, and comprising at
least two sheath coatings made of Zn alloys, with said
coatings wearing during erosion,

characterised in that

the inner sheath coating (2) predominantly comprises
B-brass, while the outer sheath coating (3)
predominantly comprises vy-brass, wherein the fraction
of B/B'-phase or y-phase in the two sheath coatings is
at least 60 %, and wherein the ratio of the coating
thickness of fB-brass to y-brass is between 0.3 and 7,
and the sum of the thicknesses of both sheath coatings
in relation to the external diameter of the electrode
is between 0.1 and 0.3.

2. The wire electrode according to claim 1, characterised
in that the ratio of the coating thickness of B-brass
to y-brass is between 0.7 and 5.

3. The wire electrode according to c¢laim 1 or 2,
characterised in that the ratio of the thickness of

the coating of f(-brass to y-brass is between 1.3 and
3.

4., The wire electrode according to one of cl;ims 1l to 3,
characterised in that the f(-brass sheath coating
comprises at least 90 % B/8'-phase.

5. The wire electrode according to one of claims 1 to 4,
characterised in that the +vy-brass sheath coating
comprises at least 90 % 7y-phase.
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characterised in that the centre comprises copper,
brass or a composite centre with a steel core

comprising a copper coating or brass coating.

7. The wire electrode according to one of claims 1 to 6,
characterised in that the +y-brass coating is at least
1 um thick.

8. The wire electrode according to one of claims 1 to 6,
characterised in that the f-brass coating is at least
10 pum thick.

9. The wire electrode according to one of claims 1 to 7,
characterised in that the y-brass coating is at least
25 um thick.

10. The wire electrode according to one of claims 1 to 8,

characterised in that the fB-brass coating is at least
50 pum thick.



