"940696 EM / AL Sintering material on the basis of silver-firpgkede

f or el ectrjcal .contacts and process for its manufacture 59
Description; 5 The invention relates to a sintering materi al

manuf act ur ed y powder netal lurgy on the basis of silver-tin oxide with
added, amount s @FOPRG|EH16¥Pde and bi smuth oxide for el ectrical contacts
whi ch are used for switching rated 10 currents between 20 and 100 Anpere
and al so to a process for its nanufacture. silver/metal and

si | ver/ metal - oxi de conposite materials lhave proved useful for the

manuf act ure of | onta OW-gV ng Vi ces.
way of sil \?Z‘%‘?%E‘hg%é%%rép%sa b g%‘grlwﬁ su\s%%“ gl‘."I"@‘s;"’?t‘%}fﬂr e%ggﬁt Fg made
of S|Iver/n|ck@ﬂeeﬁﬂé@ﬁﬁj¢94¢&9ﬁ! gnd pregens fon éFsvwﬁﬂHfacturﬁelates to
relatively low currents. In the case of high currents, up until a few

years ago use | most 20 excl usively of S|Iver-cadn1un1OX|de Due
to environnentgggcggggﬁg?htlon however, attenpts have increasingly been
made to 5 epl ace the cadmi um oxi de with other oxi des. Meanwhi | e, tin

oxi de has gai ntmea@ﬁeaﬁame ﬁﬂmey:éielsﬁmwi&g materidle mantifsethvegadn um

1 de 25 oxi B VobabE, flediSbhoBa A0 YTl SEOULINGY 2 Bl ydey he

silver-tin- OXI dr'spla a cl eqd rn-of f
rate in compar addgdvmhmswmi@éaﬁmmzde a@ﬁ Hésm‘ll"e‘slﬂ%ll%fpﬁ a | onger

operational |iggebBribgl Abmtideahvhgch s asedn€odli SwibeNINgIRatedAgSNO2 is
that it hag, . 8 L8RdoNSYnddh 29 ThE £6) Hhigidte! BNE Ul (2OUSBRUERLLY tends

for its manufacture.

Silver/metal and silver/metal-oxide composite materials
have proved useful for the manufacture of electrical

15 contacts in low-voltage switching devices. By way of
gilver/metal composite material use is most frequently made
of silvexr/nickel, the main field of application of which
relates to relatively low currents. In the case of high
currents, up until a few years ago use was made almost

20 exclusively of silver-cadmium oxide. Due to environmental
pollution, however, attempts have increasingly been made to
replace the cadmium oxide with other oxides, Meanwhile,
tin oxide has gained acceptance in many fields as an
alternative to cadmium oxide.

25
By virtue of the higher thermal stability of tin oxide the
silver-tin-oxide composite material displays a clearly
reduced burn-off rate in comparisgen with silver-cadmium
oxide, resulting in a longer operational life in the

30 eswitching device. The disadvantage of AgSmO, is that it has
a tendency to form a covering layer and consequently tends
to give rise to greater heating effects in the switching
devices. By means of certain additives such as WO, ox MoO,
it has been possible to cope with this problem. These

35 materials have proved outstandingly valuable in the case of
switching devices that %ﬁ?d tgwyithstand high thermal

loads. AgSnO, with these addxtw! has (PrEved pézti ai‘l‘@y
’ kel i i Ve
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“to give rise to greater heating effects in the swtching devi ces. By
means of certain additives such as W3 or M3 It has been possible to
cope with this problem These 35 materials have proved outstandingly
val uable in the case of swi tching devices that need to wi thstand high
t her nal | oRAPOIEABMN DLW t h t hese additive has proved particul arly
940096 EM / AL 2 effective-in
switching devices with rated currents of nore than 100 Anp and under
so-call ed AC4 | oading, though in the cdse of |ower switching currents
t he operati onal r Vv éﬁyy' The
AgSnd er r] WO[ eﬁ%ﬂﬁ&%&?"& s&{@&iﬁ@aﬁg{ri@éﬁ fv}zg%thugg.gé% &L:yr 5f more
netal [ urgy usi r@a@(tm@sm ard Hrsiedy §0 - FAIAAh &Chr Oﬁ‘}lngr thengdy iRefhe| ur gy
has the advant Qﬁ%é D lowerCewiirhimpdeurfents thddbpevasiadalanyifieypg and in

any quantity. ne 8 Ui m sed selectively with a
acth g‘gpar a],QB:{E? Aedht §6 ?1298

view to I'cul-ar proper s such as wel ding strength or
degree of heat i ng. I n addition, the conbination of powder met al | ur gy

W th extrusi on #Rc hgSn @gmsymboa tataxpal tis:miamlf;cturednl:g,h pdexfeee of econony

in the productig I ecé& xi di sed
AgSng err] /I n[ é‘ﬁg:]%lé"r% a’ftta%ghfen%mdogy Aﬂql cat I on. él'ﬁ)yo
material, whi crpqusimg@ta%ﬂrm has the. efygntage EM pEMGAhde padedes 5- 10
% Sn( er (], al suditdvis?0s Lhf etydeChadr in digneuantityt erieidey the di sed
materials have ; eerial can be optimised selecrively with a view to
achieving particular properties such as welding strength or
degree of heating. In addition, the combination of powder
metallurgy with extrusion technology permits a particularly
high degree of economy in the production of the contact

15 pieces.

An internally oxidised AgsSn0O,/In,0, material also finds
application. This material, which is described in
DE-OS 24 28 147, contains, besides 5-10 % Sn0,, also 1-6 ¥

20 In,o,.. However, internally oxidised matexrials have the
disadvantage that the additives have to be selected with
due regard to the oxidation kinetics of the materials. A
selective change in the concentrations of the oxide
additives in order to influence particular switching

25 properties is frequently not possible by reason of the
oxidation kineties. However, the AgSnO,/In,0; has the
disadvantage that it results in high excess temperatures in
the course of switching.

30 1In DE-OS 27 54 335 a contact material is described which
begides silver contains 1.6 to 6.5 Bi0; and 0.1 to 7.5
Sno,. This material can be manufactured both by means of
internal oxidation and also by powder metallurgy. However,
such high contents of Bi,0, result in embrittlement, SO that

35 the material can only be manufactured by individual
sintering and not by means of the more economic extrusion
technology.
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di sadvant age that the additives have to be selected with due regard to
the oxidation kinetics of the materials. A sel ective change in the
concentrations of the oxide additives in order to influence particular
switching 25 properties is frequently not possible by reason of the

oxi dgtion ki nephososHaMeyrr,, the AgSn(Jerr]/In[ferr]derr] has the

di sadvantage that it results in high excess tenperatures in the course
of swi tching. 30 In DE-OS 27 54 335 a contact material is described

whi ch besi des silver contains 1.6 to 85 Ri2derr] and 0.1 to 7.5
snJerr]. This material can be manufactured both by neans of I nt er nal
oxi dation and Ere® HF-BSwkicf8tndi62l puriftensaldyepxidised Agsn0, ghatenialit s of

Bi[err](err] LesSkhbwh 'wRidh i tagtokse ST thal cSftent dBedlcyaan only be
manuf act ur ed bé gndl vi dugl SN o%ma QQE by.reans of the nore
r T

econoni ¢ ext rudrgn® WY SRR, FJdltion B0d R 01-5

3 Fr om USbbemuthgo, Tae retalnablew popdexi ds seempayded end] chener i al -

i's known whigChihPetR81TPSExLiided) COPlEnE BF FRESe MM tivestthed MBY
contain additi on_{s1 of 0.1-5 i nq?um and 0. 91-5 + bi smut bt Trheige ael -al | oy
powder is conpiPPRUCIRRERNR Px14e presIRLIATIONR thrt &5° B TABANS 15t these
addi tives the coursehofivirtenad oxidetinncairpi prevented.haHowewezysthiary in
the cour sempfetPA el dde Gigtd Al bpTa HLRMEY CobRh otHARKR L 1 61 S

mat eri al does not display optinmal contact properties.

10 The publication "Investigation into the Switching Behaviour
of new Silver-Tin-Oxide Contact Matexrials, in Proc. of the
l4th Int. Conf. on El. Contacts, Parils 1988, June 20-24,
pages 405-409" gives an account of the switching behaviour
of electrical contacts made of silver-tin oxide and

15 manufactured by powder metallurgy which may contain two
additional oxides selected from the group comprising
bismuth oxide, indium oxide, copper oxide, molybdenum oxide
and tungsten oxide, thexe being no statement regaxding the
precise composition of these materials.

20
In US-PS 4,695,330 a special process is described for the
manufacture of an internally oxidised material with 0.5-12
tin, 0,5-15 indium and 0,01-1.5 bismuth, However, this
process is very cost-intensive.

25

The manufacture by powder metallurgy of contact materials

on the basis of silver-tin oxide by mixing of the powders,

cold isostatic pressing, sintering and extrusion so as to

form a semi-finished product is known from, for example,
30 DE-0S 43 19 137 and DE-0S 43 31 526,

From US-PS 4,141,727 contact wmaterials made from silver are
known which contain bismuth-tin oxide by way of mixed-oxide
powder. In addition, in DE-PS 29 52 128 the tin-oxide

35 powder is annealed prior to being mixed with the silver
powder at 900 to 1600°C,
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10 The publication "Investigation into the Switching Behaviour of new
Silver-Tin-Oxi.de Contact Materials, in Proc. of the 14th Int. Conf. on
El. Contacts, Paris 1988, June 20- 24, pages 405-409" gives an account

of the switchi aylo of electrical contacts nade of silver-tin
oxi de" and 15 %&Rgsgc#hrgéhby powder netallurgy which may contain two
addi tional oxides selected fromthe group conprising bi smut h oxi de,

i ndi um oxi de, copper oxide, nolybdenum oxi de and tungsten oxide, there
bei ng no statenent regarding the preci Se conposition of these

mat e][i alts 20f In meBibiv- aﬁﬂe@%agesafme@oalcopi@@% Inondeegr thed for the
manuf acture of _an in oxli

i ndi um and 0, 0XkRPVB %ﬁéﬂ@t b= djt/%&’aﬁn?ﬁ"gﬁegu’ g?%??%st?e??l’lace chie” !
cost-!nten3|vet08§c matéimaln%gﬂﬂ@cent£x¢%y'paudee imtthiaifgeldf ofont act
materials g P‘l@@a@ﬁéﬁ%&&d&bkﬁ%tééw %QQYsﬂeﬁﬂgngflﬁzB? ppyglers,
cold isostatic_pressi ng, %ﬁ)\tmrl ng E‘ﬁﬁ& on_so as orma
semi-fini sh&d PRYSGUBPE| Y ey ﬁﬁ? gﬁp DE- OS 43 19 137 and
DE-OS 43 31 526 From US- PS 4, 141, 727 contact materials made from

silver are  qkgoygs %%%gkaséﬂx@rﬂ—ﬂd%nhhanoﬁééj%l@&e%*eof:omXEd oxi de
powder. 1In addItIO PS .2

52 128 .the ti.n- oxi wder is
anneal ed pri or 9 EQPn ?ﬂ'%&f"\ﬁgt feteeiay maoptactu %‘?\ﬁ’é’r p&F’gﬁBO to
1600[ err] C. metallurgy WO e Basiglof silver-tin oxide with added 4

10 amounts of indium oxide and bismuth oxide for electrical
contacts, said material displaying a welding tendency that
is as low as possible and excess temperatures that are as
low as possible in the course of switching rated currents
between 20 and 100 Ampere and, in the case of AC3 loading

15 in switching devices, having an operational life which is
similar to that of silver-cadmium oxide. 1In addition, a
process for the manufacture of said sintering material was
to be found that is economical and brings about further
improvements in the material.

20
This object is achieved in accordance with the invention in
that said material consists of 3.2 to 19.9 wt-%¥ tin oxide,
0.05 to 0.4 wt-%, in each case, of indium oxide and bismuth
oxide, the remainder being silver.

25

In the current range from 20 to 100 Ampexre this material
displays an outstanding operational life with excess
temperatures lying clearly below 100°C.

30 Particularly good material properties are achieved in the
course of manufacture of the material by mixing of the
powders, cold isostatic pressing of the powder mixture,
sintering at temperatures from 500 to 940°C and extrusion
so as to form wires or profiles if more than 60 wc-% of the

35 tin-oxide powder employed exhibits a particle size of moxe
than 1 um prior to the mixing with the silver powder and
the other oxide powders.
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I n medium current ranges from20 to 100 Anmp none of the known

AgSng err] materials has hitherto been able to replace the toxic
material AgCdO entirely, since in this field of appl i cation AgCdO
exhi bits very | c[;hl')rpg lives that 5 have not quite been achievabl e
by AgSng err].ggSng%‘g obj ect of the present invention was therefore to
devel op. a sintering material manufactured by powder metal lurgy on the
basis of silver-tin oxide with added 10 anounts of indium oxide and

bi smuth oxide for electrical contacts,? said rrat eri aI di splaying a

wel di ng tendengy hidtproved $adt l e atures
that are as | ow a% ?Doss?a lk%ﬁé’ %%%rﬂslg 0 h| n bgggggﬁcurrents

bet ween 20 and®fH8e AR St an’“’c’Fl’élgca’éé hot %\C%ﬂ}‘{%'dpﬁy ex and k¢ t chi ng
devi ces, havi nimdinmpexide gowder) fwitkhithle tfn-oxidd lpdwaert Bot gt tof
silver- cadm U”f&i‘dndéhe Iﬂ,@&jbhgg pzﬁwde]x B?’ﬂﬂ%ﬁss v{)ﬁrcht fo ‘gfgu% ct ure of

said sinteri ng % erlal was I'S econom ca *hd bri ngs
about further Pﬁr%m%elﬁl’%é’fwﬁ‘f’?l’éﬂmn%ﬂm inThj Breppekion s

achi eved i n acamousniey id morBethay Gt woR%L N that said materi al
consists of 3.2 t0 19.9 m-%tin oxide 0.05to0 0.4 wt-% in each case,
of 1 ndi um oxi d§ and bi snuth oxi de, the remainder being silver. 25

In the current ’r%‘?ﬁ‘jepq"?“}ﬁﬁ%lt B"‘i(f@“ﬂ‘?p@'?’émﬂﬂ-% hag & particle wige 86 an
out st andi ng opkess |tr.11azi :u m&le:.m 8 hpropoesion amdengigiattor mereythgn cl early

bel ow 100[£8" 15 we s, sRAL ﬁHbé‘ééﬁ%%HEL@éﬂ il BBGRLLCS ML A oved

in the cour se manu FEPurE
powders, col d 9%%%9@191& eféesred by appea Meﬁhﬁn%PKlde PW e ng at

t enper at ur es flosn GD-xi A4 Bbwded G‘z@&dhext With dhe b:.sﬁﬁtﬁso:*cﬂdé PRy es or

profiles if noge Ot{éﬁ%éx@.@u%s(y%%mt‘}b% %g 13?5"{(8%611}39%“ rtﬁ?nl‘? ‘%/r’(gt h| bits

a particle size o) Silver
powder and % Heho ity °EFi-Fiﬁe°¥)cﬁ/ﬁjé'1h§ mixed-oxide powder exhibits a
158 particle size of more than 1 um.

The use of these coarsened oxide powders produces, after
sintering of the pressed articles, a material that is
substantially less brittle than materials having commercial

20 oxide-particle sizes and can therefore be deformed more
easily.

The following Examples are intended to elucidate the
invention in more detail: -
25
1. A materxrial with the composition Ag90Sn0; 2.4 In,0,
0.4 Bi0, 0.2 was produced by annealing commercial Sno,
powder, the particle sizes of which pertained to the
class of <1l um in a proportion amounting to 82 %, in
30 air for 20 h at 1000°C so that the Sn0, powder
exhibited particle sizes pertaining to the class of
<1 pum in a proportion amounting to only 25 %. These
powders were mixed together with In,0, and Bi,0, powders
and Ag powder, the particle sizes of which were <63 um
358 in each case. The mixture was pressed by a c¢old
isostatic method so as to form abillet and sintered for
2 h at 750°C. The billet was then extruded to give it a
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940096 EM / AL It has proved particularly useful to react the

bi smut h oxide, prior to the mxing with the silver powder and the

i'ndi um oxi de powder, with the tin-oxide powler so as to formthe

m xed- oxi de pogggr Ei&@rr Sn[err]derr], which should also 5 exhibit a
parti‘cle size 48P e h/ 1 pmin a proportion anounting to nore than
60 W -9% Since comercial tin oxide normally has a particle size of

|l ess than 1 pmin a proportion anmounting to nore than 10 70 w-% it is
necessary to coarsen this powder. This i 6 preferably effected by

anneal i ng the tin-oxide:powd r t N3 PX4 r together with

t he bi sngt h- oxi de p%tgglrpg' %g‘t gt g?r%%er% %rlegg??é%g%%wggﬂﬁb Jhitil nore
than 60 wt - % of TaHRA (FUFTSREJ 6L orbYFE 30e AnFRe abexdalpashievedamits a
15 particle size oftpevatidrzdnlifprof 2 millibe sercdfingheyelesar sewisl oxi de
powder s produces, . | Rl L f rg bl clee rial
that is substaﬁ%#%?gllﬁmgzs& ?lét%]%a&tcﬁtaeﬁgrlrgtggl al s aga:vigkgé%%mﬁal 20
oxi de-parti &l e si zcB3ERRAV KORUP R BRENTO -1 ThE 1tFans Eemperabute y.

The fol |l ow ng Exanpskewsmon-etdodeal tvalriescofiat en tdverage,i 8¥eatiwn in nore

detail: 25 1. i@% fdetls W th the conposition Ag90SnQerr] 9.4
In[err]Jerr] b .914d°gi°2q err] 0.2 was produced by annealing
comercial Sn(gerr] powder, the particle sizes of which pertained
to the 2.cl asmatferdalpwith thercompobibiom AREESN0Y 110,432n%0, i N

10 0.3 Bi,0, 0.3 was produced in accordance with Bxample

1. In a commercial switching device with a rated

current of about 50 A this material also achieved an

cperational life of 2 million switching cycles. The

excess temperature showed non-critical values of, on
15 average, clearly below 100°C.

3. A material with the composition Ag888n0O, 11.4 In,0, 0.3
Bi,0, 0.3 was produced by mixing commercial Sno,
powder, the particle sizes of which pertained to the

20 class of <1 um in a proportion amounting to 82 %, with
Bi,0, powder with particle sizes <32 ym and annealing
it in air for 15 h at 1000°C so that an SnQ,-Bi,0,

* mixed oxide was formed with particle sizes that
pertained to the class of <1 gm in a proportion

25 amounting to only 20 %. This powder was mixed with Ag
powder with a particle size of <63 um and In,O, powder
and pressed by a cold iseostatic method so as to form a
bolt. The bolt was then sintered (750°C, 2 h) and
extyuded to give it a profile. In a commercial

30 switching device with a rated current of about 50 A
the material achieved an operational life of over 2.2
million switching ¢ycles. The excess temperature
shows non-¢yitical:values of, on average, far below
100°C,

35
4. A material with the compesition Ag90Sn0O, 8.7 In,0, 0.5

Bi,0, 1.6 was produced by annealing commercial SnO,
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30 air for 20 h at 1000[err]C so that the SnJerr] powder
exhi bited particle sizes pertaining to the class of <l pmin a
proportion amounting to only 25 % These powders were m xed

together with In[err er and Bi[err]Jerr] powders and Ag
powder, the par?‘i‘h‘ﬁg g"&e{r@]“of whi ch were <63 pm 35 in each case. The

m xture was pressed by a cold i sostatic nethod so as to forma
billet and sintered for 2 h at 750[err]C. The bilLlet was then
extruded to give it a 940096 EWM / AL profile. In a

commercial switchin vice.wth g. . rat eq .current of about 50 A the
materi al achi eved a%:o‘ér%er, tﬁéo%ﬁatéﬁl&nﬁf‘z?? f‘gé 3&?%@???%%%%%%
cycles. This claggepdt cbriet in fEeprpportiwurmpunbing tda2 &, ifoe
AﬁSnO[ err] 5t_ | smlaheai:a%oo&m% I&hhbetﬁ?-sﬁl;ep&xaéaﬁ%&&g&l%at%8[ 1c
shows non-critica - aver cl ear, el ow err]C
2. A material w tﬁ’%?‘#gzégn%%gﬂqe ag\gg%%nﬁ gﬁ)ﬁ/—clﬁ.sﬁ# nfed® 3] 10
0.3 Bi[err]@err] OPFomastpendnramtingate opnkihde dwi t Bhixgpgwder was 1.
IAnt ﬁ cormrfr ci a: szi orbicBgsd8 VEGR W BsadEséeibed in E?:alrﬁlf:’é rze.][lt él@:fe_ ﬁb_out 50
is material als .eye P i.opal. life of 2 m.llion
swi t chi ng cycl es. T?}%@%@E_SY, dt:k?egxc(%nggsg.%%%zgrog S’:héc h0R% IHh ds wichin
val ues of, on 15  the Fgegag agqcogdpycecrigh HbE[ énvémtion, coudd Anly
g;a} eri ?loe Wi th the cesppebbesfed 3BLENE EEidullty,4 ahal ehé | Sddning ?;ifewd
i[err .3 was pradu Y, o) ry . er,
the parti c?'l'eogsi zes 55’%‘ gv\,%fg%‘pp%% g’:aggﬁgtggﬁ%é %tgggf aclcord:.ng to @Re
invention.
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20 class of <1 pmin a proportion anounting to 82 % with
Bi[err]03 powder with particle sizes <32 pmand annealing it in
air for 15 h at 1000[err]C so that an Sngerr]-Bi 20, m xed” oXi de

was formed with particle sizes that pert ai ned
pmin.a proport$40026 BM /AL anounting to only 20 % WE ﬂm ﬁed
wth Ag powder with a particle size of <63 pman err

powder and pressed by a cold isostatic nethod so as to forma
bolt. The bolt was then sintered (750[err] @ 2 h) and extruded to
give it a profile. In a comercial 30 switching device with a rated
current of aboutinfkezing material en khecbpais afisdilveraninpexide diead |ife of
over 2.2 eledtidiidaln conthots hd pebless THur VeeCasnbfAPRlyy Ur e

shows non-critical values of, on average, far bel ow 100C. 35

4. ~ A material with the conposition AgO9OSN®2 8.7 In[err](err] 0.5
Bi[err](Jerr] 1.6 was produced by annealing comrercial Sngerr]

940096- EM / 4 Claims: 7 powder, the
particle sizes of which pertained to the class of <1 pmin a
proportion anmounting to 82 % for 60 h at 1000[err]C so that the

Sng err] powder®«exhi ey¥ing material parefagtured;byppowdémimeraldurgy cl ass

of <1 pmdl ][1 a h5 on théobﬂéu OE FINuBEL 1t loxida! Wi fn %Adddd %mBQ‘PﬂQr oﬁ/as

processed further ag.desaribeg. i eri
bQ &% dhdiéggﬂﬁéhf%xld% fth%}$%ﬁ¥ aﬁn

conposi tion of whi ch oes not 1Tie w accordance
with the i mf®ntion, SOBGREtSNIy be processed W th d| fficulty, and
the switching |ife tharacteriwed Hel ehathe values of the material according
to the I NVGRl L8Raists of 3.2 to 19.9 wt-% tin oxide, 0.05 to

0.4 wt-%, in each case, of indium oxide and bismuth
oxide, the remainder being silver,

15

2. Process for the manufacture of sintering materials

according to Claim 1, by mixing of the powders, cold
isostatic pressing of the powder mixture, sintering at
temperatures from 500 to 540°C and extrusion so as to

20 form wixes or profiles,
characterised in that
prior to the mixing with the silver powdexr and the
other oxide powders more than 60 wt-% of the tin-oxide
powder exhibits a particle size of more than 1 um.

25

3. Process according to Claim 2,

characterised in that
the bismuth-oxide powder is caused to react thermally
with the tin-oxide powder so as to form Bi,sn,0, mixed-

30 oxide powder which exhibits a particle size of more
than 1 gm in a proportion amounting to more than
€0 wt-% and this mixed-oxide powder is mixed with the
silver powder and the indium-oxide powder.

35 4. Process according to Claim 2,

characterised in that
commercial tin oxide is annealed at temperatures from
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940096 EM / AL Sintering material on the basis of silver-tin oxide

for el ectrical. . contacts and process for its manufacture-. .. .5 C ains:
1. Sintering material manufactured by powder netall urgy on the -
basis of silve i, d vvlth added amount s of

bi smut h oxi de %6&)2?0@ contacts, mmmm"mmm
t hat it consists of 3.2to 19.9 wt-%tin oxide, 0,

0.4 wt-% in each case, of indiumoxide and bismuth OXI de, t he
remai nder being silver. 15 2. Process %or the rranuf acture of sintering
material s [ fo X t e powder cold

i sostatic pressing o Osif‘;z%o ¢ Q‘ﬂ%ﬂlﬁ%’g %’t’eérﬁpn % tﬁe iér

t enperat ures from SBERd & EFFTEP%(F% PGS?‘%’PP a@s 1t pm20 form
wires or profiles, characterised in that prior to the

mxing with the silmgledddveto285n ot her oxi de powders nore
than 60 w - %of t he tlcn oxi de ° éh&) Clavxﬂ er’ exhibits a particle size of

more than 1°pm 25 Charafteﬁ"ﬁﬁés%né&?&dl ng to Caim 2,
commercial tin oxide is annealed together with

commercial bismuth oxide at temperatures from 700 to
~ 1400°C until more than 60 wt-% of the mixed-oxide
powder exhibits a particle size of more than 1 um.
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-

characterised in that t he bi smut h- oxi de powder is caused to react
thernalgy . with the tin-oxide powler so as to form

Bi[errf ﬁtngTC{err] m xed- 30 oxi de powder which exhibits a particle
size of nore- than 1 pmin a proportion anounting to nore than

60 wt- % and thP?oﬁPfeﬁvozyﬁe powder is mxed with the silver
powder and the indi um oxi de powder. 35 4. Process according to Caim 2,
characterised in that commercial tin oxide is anneal ed at
tenperatures from 940096 EM / AL1O 700 to 1400[err] C until
nore than 60 220.004 EEQQ%Q 2 DL LS arti.cle si.ze_of nore
than 1 pm *AE%%E%QSS accg?dfﬁgt?%)éggifnkg,’ 6£r'tﬁ@h8féé?ef?§ed in

t hat : cofffertrifal spnfacte pad pracess|fes ihs @enntagture

commercial bisnuth oxide at tenperatures from 700 to 1400[err] C
until nore thag,fPe-¥te 0 of the m xed-oxide powder exhibits a
particle sige of nore than 1 pm

An electrical contact material for switching rated currents
between 20 and 100 Ampere having improved operational life
consists of 3.2 to 19.9 wt-% tin oxide and 0.05 to
0.4 wt-%, in each cése, of indium oxide and bismuth eoxide,
10 the remainder being silver. In the course of the
manufacture of the material by powder metallurgy more than
60 wt-% of the tin oxide should exhibit a particle size of
more than 1 um.
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