GR 96 P 2048 Description Device for setting a defined electric potential on
a ferrite core of an inductive conponent and/or for reducing danping of the
i nductive conpgpess by2088ses 5 induced .by idis nmagnetic field. The present
invention relates to a device for setting a defined electric potential on a
ferrite core of an inductive conponent and/or for f.educing danmpi ng of the

i nductive conp’{')?\%ﬁf"Bglf’Bsses induced by its magnetic 10 field,

according to the prechpeatéér forngetitimge a afeffaieditel@tnid. pBrehlkaad can
arise in inductjv nt t he beca Oof s ndef i e ric
potential on t#é ge%%q%g%%orio%o %eggo%%gﬁgﬁﬁl %%n %&, 3 f%%T ng§§?°fh§°r
conponent by I¥edu¢imgedanpdng xefiptheedhduetient chopoventi rhiricddsbesits
magnetic f4 el dipndbksal Byt PesCASEnetior £28q@RI e, W th inductors for tuned
circuits of inductive proximty switches. Inductive proximty swtches or
sensors of this type c%h?aiﬂfesﬁ‘tac’t?\’/%“'é*%ﬂeﬁﬁlaﬁ?ﬁ nfeRic &i \;{e efPF0
consi sting of @élteiﬂg_';]iicrﬁiﬂ@@(ﬁ]]@%ﬁb @dﬁﬂ&%ﬂ_f@r? f\élﬁ-ir(ﬂté goaes bgned
as a pot-type corge. e, magnetic fields, produce Vi t.he el ect.ric rcent
flowing in theihi HATGEHES RIRGPERE /SR 4% 5 T 155 SPIBaagPF Ehesuch

a way inductive component by loss_es_ indué;_e_d _by its magnetic

10 field, according to the precharacﬁ;érizing clause of
Patent Claim 1.

Problems can arise in 'induct%fi're ~components both
because of an undefined elect:_:'_i_c_ﬁ: potéi_ffﬁia-l on the ferrite
core of the component and by :d-ampingf.?b-f the component by

15 losses, for example eddy-cui-rent 1oé?§§s, induced by its
magnetic field. This is the case, for example, with
inductors for tuned circuits of inductive proximity
switches. Inductive proximity switche'é or sensors of this
type contain, as active element, an inductive system

20 consisting- of an electrical winding and a ferrite core,
which is designed as a pot-type core. The magnetic fields
produced by the electric current flowing in the winding
is guided and directed by the pot-typ__e;.-icore in such a way
that it emerges from the core on only one side. If there

25 is an object made of electrically conductive or magneti-
cally permeable material close to this side, that is to
say the active face of the prox:‘.mit-y' switch, then the
magnetic field becomes deformed. An e‘J_;'ectrical switching
signal of the proximity switch i.'.I_.d_.erived from this

30 deformation or influence. c

For the operation of a proxi;;ﬁ;i.ty switch, it is
essential for the ferrite core to be-;-'i‘,_at a defined elec-
tric potential. Since ferrites have a'::':;-poor electrical
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that it emerges fromthe core on only one side. If there 25 IS an obj ect
‘made of electrically conductive or nagneti- cally perneable material close
to this side, ¢Radesi p o4gay the active fage-of the proximty switch, then
the magnetic field becones defornmed. An electrical switching signal of the
proximty sw tcdmaacdevhtyd (whaght hbweﬁ secbéﬁmiera@rrégé:l-wrm‘@ssf@r

the operation g roxim\ty sw.tc esetlal r..the rri ore
to be. at a del? ne(tj‘e ér@)trl%sp%?&a ’f‘eé%?é Pgr Fetfg’g TP ogt%%*af

el ectri cal B oexam4B soldering electz:lcaclncttmtdmtqrﬂﬁ whchit,s e se
.desirable as rggards Il._ﬁgs e ilae core), customary nethods for defining

potential, for exanple solderi ng el ectrical conductors to it, are out of
e

t he quesu% 5 An apsempEchpf PeenBede e OYer e dats mrablembl em
by bringing a pieseiagifngt al pikke %cznmtalurimb RICHTREE uddy tﬂlféééﬁféce
of the ferrite Le Howev th| éer dj sadvant age thatr of
differing surf"é"gﬁ pFBfe PET %23 Thber FREG - %F’f”’e?&? r'esrﬁgt rs?&% 10
occur. The scather dhsa&eanbagactthaststmbetvmen difering surface
propertiea of ferrites, undefined surface resistances
10 occur. The scatter in the contact resistance between the
ferrite and the conductor is in this case relatively
large. A standard deviation of some 1.8 kQ can occur.
A further problem with ii;ductive proximity
switches arises when a metal tube, in particular a
15 stainless-steel tube, is used as the housing. The eddy
currents induced in a housing tube of this type cause
premature damping of the coil system of the proximity
switch and thereby reduce the maximum switching range. In
order to reduce the damping of the coil system which
20 these eddy currents cause, a copper ri-ng' may be arranged
between the coil system and the housing, with the result
that the eddy-current losses are substantially reduced
because the electrical conductivity of copper is orders
of magnitude higher than that of the housing material
25 customarily used. The premature damping of the coil
system is thereby lowered and, as a c.ohsequence of this,
the possible switching range of the proximity switch is
also increased. With regard to this '-ftyp.e of design of
inductive proximity switches, refere’n___ée may be made to
30 "Sensoren in der Automatisierungste”cimik“ [Sengors in
automation technologyl by G. Schneii, Vieweg Verlag,
Brunswick 1991, pages 5 to 10. |
In this case, however, the disadvantage arises
that the relatively large tolerancf_;eis’ of the ferrite
35 (about 2 to 3%) always lead to a gap ?:E:between the metal
ring and the ferrite wall. As a result, an undesired
leakage flux is caused and the '




ferrite and the conductor is in this case relatively large. A standard
‘devi ation of some 1.8 k[err] can occur. A further problemw th inductive
proximty sw tgmegssaplzegawhen a netal twlye,-in particular a 15 '
stai nl ess-steel tube, is used as the housing. The eddy currents induced in
a housi ng tubeswiit¢iingtymege als erqivired UIFEinirvhe meftallheiag heedst em of

the proximty ereby _reduce t tchln a
order .to reduclg\%%e dgnplt%g g‘ ryﬁ'é' o] e %ﬁﬁﬂ?ch ﬂ%%% g‘gﬂﬁn'
currents causesiensoppetheipyoximity switechecarécfurthethereoihcsgased, and
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reduced because the electric trvity o copper 1s or
magni t ude %hi gher t han Thatokieeheohdiha myenend daveption: dst spaPrPyidsed.

The prematur eféjt r&ft ;B(etttﬂﬁi g::ﬂe i:)b“t‘t'egl@ﬂai talﬁar/%ii'y]crét@g%&ﬁ@ QEQ :L?:.§ Bft "
consequence o e possible sw g range o e switc
is also i ncrea’s‘é‘g"‘cw PEFEni ¥ g %‘? %e?l"d"n ]E)?Vg ove-

proximty sw tmélesxomededbeadvanyabesnade to 30 "Sensoren in der

Aut omat i si er ungstechmﬁl_‘é iégegggésokn%a#g;%g ?? %ﬁghg&ggﬁ@ PYoSGegSeinel I,

Vi eweg Verl ag, Brunswi C pages owever t he
di sadvantldhe theestarh, thdsr cobieg| V8 apgbievedr Aareerdingho f thei t e

invention by the measure of the characterizing part of
protective Claim 1.

Refinements of the invention constitute the
subject-matter of sub-claims.

15 The invention will be explained in more detail
below with reference to the illustrative embodiments
represented iﬁ the figures of the drawing, in which:
Figure 1 shows a first embodiment of a ferrite core with

a metal layer bonded on; and

20 Figure 2 shows a further embodiment of a ferrite core

with a metal foil bonded on.

Figure 1 schematically shows a ferrite core 1
with a central hole 2, as may be used for an inductor of
an inductive proximity switch.

25 According to the invention, a metal layer 3 is
bonded to this core 1 using an electrically conductive
adhesive which, in the operating temperature range of the
inductive component, adheres and is thermally stable (the
adhesive has not been shown in Figure 1 for the sake of

30 clarity). An adhesive of this type, with extremely high
conductivity, high adhesion and thermal stability is
known per se and available commercially.




§5 (ébout 2 to 3% always lead to a gap between the netal ring and the
ferrite wall

As a result, an undesired | eakage flux is caused and the
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the ferrite surface.

The contact resistance between the electrically
conductive metal layer and the ferrite is relatively low.
Empirical measurements of the contact resistance between
a copper plate having a diameter of 6 mm and ferrite give
a value of 3.67 kQ as compared with a value of 5.39 kQ in
the case of the hitherto used method of pressing on a
metal plate.

An electrical connection can be made by thermal
methods, for example by soldering.

The scatter in the contact resistance between
ferrite and the surface of the metal layer is small.
Measurements of the contact resistance between a copper
plate having a diameter of 6 mm and ferrite have given a
standard deviation of 0.56 kQ as compared with a value of
1.83 k@ in the known method. ' _

According to a further embodiment of the innova-
tion, according to Figure 2 where the same parts as in
Figure 1 are given the same reference numbers, a metal
foil 20 is bonded to the surface of the ferrite core 1 by
using an adhesive 21. This makes it possible to gain good
control over the problem of the above-explained damping
of the inductive system by eddy currents. By virtue of
the adhesive 21, the metal foil 20 is applied virtually
directly to the surface of the ferrite core. This affords
the advantage of avoiding the tolerance problems which.
occur in the known measure of using a metal ring.
Furthermore, it is possible to apply very thin layers,
measuring as little as

ons

he
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Figure 1 shows a first enbodinment of a ferrite core with a netal |ayer
bonded on; and 20 Figure 2 shows a further enbodinent of a ferrite core
with a netal farlsdpandegh®n. Figure 1 schesmtically shows a ferrite core 1
with a central hole 2, as nay be used for an inductor of an inductive
proximty sw tachfe®5 tens of mikommebrgs i oPrhetivadnt tliidhcknes®et sallvaeer 3

is bonded to this c | a | ect picall ofnducti ve adhesi ve which
in the operaﬂﬁﬁf%eﬁéﬁr%f%@%fganggggfﬁfhg ?ﬁd ¢ iﬁg“conponent, adheres and

is thermally stable (the adhesive has not been shown in Figure 1 for the
sake of 30 clarity). An adhesive of this type, with extrenely high
conductivity, high adhesion and thermal stability is known per se and
avai |l abl e conmmercial ly. GR 96 P 2048 ' - 4- The nmetal layer 3
may be a copper plate of circular design and with predeterm ned di aneter.
Natural ly, other shapes, for exanple rectangul ar shapes, of different size
are al so possible. 5 The nmeasure taken according to the invention
has
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the foll owi ng advant ages: There is very good adhesi-en—of” The met al Iayer to
the ferrite surface. The contact resistance between m“ 10
conductive nmet &R I196yar 204Bthe ferrite is gelativel m@ﬁ \m\m‘
measurenents of the contact resistance between a c plat & htvihg a

di anmeter .of 6 Patemt fGraims: gi ve a val ue of 3.67 k[err] as corrpared with a

val ue of 5.39 err] i o] I th d .net ressing on
a 15 . netal p:i<[51te ! rb%‘tﬁfé:?%g %O%Egggl on%rc?zfﬁ'nt??e "'tﬁloi"i I"%?'E%ﬁ‘ al
met hods, for ef&n ef@yrébedspmg (IPheof cant dnduntilve mnmeuueamme
between ferri t&.o&ﬂéeﬁ%; taepivly bEceHB! Phald¥ehe! SoffBhbnt losses

act_ resi stance bet ween a copper” ate VI nNg

I\/basuremen S of t
di anet er ‘{iﬂﬁ? Yl tEsh PRgRGLAS Sieldndand '-'d‘tﬂn %\??’Bn°§f 2. %tki[.err]

as conpar ed WI fllayazrvalase zxi) lpﬂav:kaedrbnl ehiehesrawe Mr@d(l)ACCéHéii-é'S-t 0 a

further enbodi ey of t,he oV, ti.on _acgor g to Figure 2 where
the sane partsrtr%s ity |§'Uté131 é‘ﬁﬁﬁ?‘ Ry eR g# r St PIRARL LS thert al

foil 20 is bondegride mmr(b)cebpfmehnsf eifr ahemaﬁdQAIplmmmﬁem ve
;é-ov?:ia)s( plrrgikﬁz ngxae%%ﬁrn% bi# )t Qegtl, gfgdtﬁgngﬁgkra@igg ttr&ﬂaera ure Oz]:c'aztz he
10 of the :.nduct:l.ve component, adheres and is thermally
stable.
2. Device according to Claim 1, characterized in
that a copper layer is used as the metal layer (3; 20).
3. Device according to Claim 1 and/or 2, éharacter-
15 -ized in that a metal plate is provided as the metal layer
(3).
4, Device according to Claim 3, characterized in
that the metal plate (3) is of circular design.
5. Device according to Claim 1 and/or 2, character-
20 ized in that the metal layer (20) is bonded to ﬁhe
ferrite core in the form of a foil.
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30 of the inductive system by eddy, currents. By virtue of the adhesive
21, the metal foil 20 is applied viirt tal 1y dlrectly to the surface of the
ferrite core. BR 9efd @apsthe advant age.ofy avoi ding the tol erance problens
whi ch occur in the known neasure of using a netal ring. 35 Furt her nore,
it is possiblenmstaydty very thin layers, nmeasuring as little as GR 96 P
2048 - 5- afewtens of mcronetres. Practical thickness

val ues. are, for exanple, fromO0.01 to 0.1 mm GR 96 P 2048

- 6 Patent Clains: 1. Devidievice Settingt andefidied radctizdes rpt@ot£ali al
on a ferrite c 1 ct o] n n r f red anplng
of the inducti \%nec%rr%%%%ﬁeg leé df/eagf {@8 ‘ggsé‘égbg gPongnﬁn L@cﬁg g

the formof a m%cuweﬂapnmgopqormdwdmm f@mp@mem;brby( 1:9st¢|ar ac-

terized in thatiddied®lBy 1t PadnetLd)eisrdonded to the

In order to set a defined electric potential on
a ferrite core (1) of an inductive component and/or for
reducing damping of the inductive component by losses
induced by its magnetic field, a metal layer (20) is
bonded to the ferrite core (1).

FIGURE 2




ferrite core (1) by means of an electrically conductive adhesive (21) .
which, in the operating tenperatuse range 10& of the inductive conponent,
adheres and is thermally stable. 2. Device according to Caiml,
characterized in that a copper layer is used as the netal layer (3; 20). 3.
Device according to Gaim1l and/or 2, chalrljcter- 15 ized in that a netal
plate is provided as the netal |ayer (3).1/4, Devi ce according to Claim
3, characterized in that the netal plate (3) i's of circular design. 5.
Device according to Caim1 and/or 2, character- 20 ized in that the
nmetal layer (20) is bonded to the ferrite core in the formof a foil.
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