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KoHTakTH 3 NiABUIIIEHOI0 €KOJIOTIYHOI0 0€3MeYHICTIO
B ABTOMATHYHUX BUMHKAYAX

A. M. MpaukoBcbkuii, B. O. KoxaHiBCbkmit*

Hamionansauii yHiBEepcUTET OiopecypciB i MPUPOJOKOPUCTYBAHHS

) VYkpainu, Kui

Hamionansauii Texniyauii yHiBepcuteT Ykpainu “KI11”, Kuis
B asmomamuynux eumuxauax cepii BA 47-29 euxopucmogyiomvcs KOHMAKmu muny
KMK-A 10m, mamepian skux 6 c60emy CKIAOi MAE OKCUO KAOMIIO, WO GIOHOCUMbCS 00
1-20 Knacy moxcuuno HebesneuHux peyvosuw. s 3aminu mamepiany 3 OKCUOOM
KAOMit0 po3poONeHO eKoN02IuHO be3neuri KOHMAaKmH1i mamepiaiu 3 000a6KaMUu OKCUoy
onosa u iHwuUMU IHepedicHmamu. 3acmocy8aHHsi eKoA0SIMHO 6e3neunoi pi3HOPIOHOT
KOHmMaxkmuoi napu 6 asmomamuynux eumuxauax BA 47-29 0ozeonuno niosuugumu
enekmpoepo3iuny cmitikicmo 6 1,5—2 pazu.

Kniwouoei cnoea: xonmaxmu, oxcuo Kaomiio, MOKCUYHICINb, OKCUO ON08d, €KON02IUHA
besneunicmo.

B enekrpoycraHOBKaxX CUTBCHKOTO TOCHOAAPCTBA HIMPOKO 3aCTOCOBYIOTH-
cs aBTOMaTW4Hi BUMHKadi cepii BA 47-29 3 HoMiHambsHUM CTpyMOM 10 63 A
i Hampyroto enekrpomepexi 380 B. KoHTakTu aBTOMAaTHYHMX BHMHKAYiB
MOBHHHI HAaJIHHO BIIKIIIOYATH €NEKTPUYHI KOJa B yMOBaX INEPEeBaHTAXKECHHS 1
KOPOTKOTO 3aMHUKaHHA Ta OyTH 3JaTHUMH OO NPOTHUAIIl 3BapiOBaHHIO B
3aMKHYTOMY CTaHi 1 Ipy KOMYyTaIlii.

KoHrakTt-neTan aBTOMaTHYHUX BUMHKA4iB BUTOTOBJIEHI 13 KOMIIO3UIIIMHOIO
Mmatepiany Ag—15% (mac.) CdO. Hemonikom gaHOTO MaTepiany € TOKCHYHICTh
OKCHIY KaaMIilo, SIKMM BIIHOCHUTBCA A0 1-rO KJIaCy TOKCHYHO HeOe3NedHuX
peYOBHH, AKi HeOe3meuHi I 370poB’° s JroauHA. [1in mi€ro enmekTpudHol TyTH,
gKa BHHHUKAE€ MPH KOMYTalii eNeKTPHYHOTO KOJa, OKCHJ KaaMmilo Tpu
temneparypi 900 °C poskiamaeTbcs Ha KaaMidl i KHCEHb Ta MpPU TeMIepaTypi
1559 °C cybnimye i moTparuise B HAaBKOIUIIHE CEPEIOBUIIIE.

YwcnenHi mocmimkeHHs |1, 2] mokazam MOMIIUBICT 3aCTOCYBaHHS B KOHTAKT-
JeTajaX 3aMiCTh OKCHAY KaJMII0 OKCHIIB LIIHHMX METaJiB, cepell SKUX O0COOIUBY
yBary mnpuBepTae okcupa onoBa. OKcua o0noBa — HE TOKCHYHMH, MiJBHIILYE
TBEPAICTh KOMIIO3WIIIHHOTO Marepialy 3a pPaxyHOK pO3TallyBaHHS ApiOHIX
gacTuHOK SnO; 61t 1900 °C, mpw sikiit He pO3KIAIAETHCS OJIOBO 1 KHCEHb.

Henmonik SnO, momsrae y ToMmy, 10 IpU JAOBrOTPHBAJIOMY IPOXOIKEHHI
CTPYMy OKHCHIOIOTBCS po0Ooui moBepxHi. lLle mTpu3BOAWTH 10 TEperpiBy
MaTepialy KOHTAKTIB Ta 3HAYHOrO MiJABMIIEHHS MEPEXiTHOrO OMopy, 0
3HW)KYE€ HalidHICTh Ta TEpPMiH CIYXOM aBTOMAaTHYHMX BHMHUKauiB. Jlis
YCYHEHHS IBOTO HENONIKy po3poOneHuit Matepian [l], skuii BKIFOUYaE
HacTynHl iHTpenmienTHn (% (Mmac.)): 82Ag + 11,5Sn0O, + 4In,0O; + 2Zr +
+0,5WO:s.

3amobiraHHs OKWUCHEHHIO pPO00Y0i IMOBEpXHI KOHTaKTy 3a0e3medye
BBeNleHHS OKcuay BombPppamy WO; B kimbkocti 0,5% (mac.). Posmiasneni
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MiKkpOoCTpyKTYypa  JOCHITHOTO MaTepiary .5,‘ ¥ Gty
HEPYXOMOTO KOHTaKTy aBTOMAaTHYHOIO LAy
BuMHKa4da BA 47-29. S

gacTHHKH WO;3 (Twx = 1470 °C) N e SXAE ’ 3
00BoMiKalOTh TBepai vactuHkd SnO, i Eact .
YTBOPIOIOTH  BOJIOKHUCTICTH  PO3ILIABIIC-
HOTO Cpi0yla. € BOJOKHAMM € YaCTUHKHU
SnO,, mokpuri WO;.

Brengenns oxcumy iHmifo In,O; mo3BONSIE PIBHOMIPHO PO3MOAUISATH
NpiOHO3EPHUCTUI OKCHJ OJIOBa B CPiOHIH MaTpHIl i MPUCKOPIOBATH TUQY3if0
0JI0Ba B 3epHa Cpibiia MpH BUTOTOBIICHHI KOHTAaKTHOTO MaTepiany. BBemeHHs
IUPKOHIIO TiABUIY€E €INEeKTPOSPO3iifHy CTiHKICTh KOHTAaKTHOTO MaTepiany 3a
pPaxyHOK ITOTJIMHAHHS KHCHIO i3 PO3IUIABJIEHOrO cpibiia Tpu Aii eNeKTpHYHOl
IOyTH, IO TMPHU3BOAMTH A0 3HMKEHHS 4acy TOPIHHS Ayrd Ta PO30pH3KyBaHHS
piakoro cpibia.

BuroToBiieHHS MOCTITHUX 3pa3KiB MPOBOIWIN METONAMH BHYTPIIIHHOTO
OKHMCHEHHS Ta MOPOIIKOBOi Metanyprii. Cymim cpibna 3 OKCHAaMHu TingaBaiu
BIJHOBJICHHIO B aTtMoc(epi BogHi0. Temmneparypa BiTHOBJIECHHS KOJHBAJIACh B
iaTepBani 600—700 °C, gac BUTPpUMKH cTaHOBHUB 1—2,5 Tom. OXOJomKeHy
cyMilI npoTupaiu uepe3 cuto Ne 1.

Otpumani MIOPOILIKH CIUIABIB CpibII0—O0II0BO—IiHIH migaBaim
BHYTPIIIHBOMY OKHCHEHHIO, [IOPOIIOK PO3MOIIISBCS TOHKUM mmapoM 1—1,5 mMm.
Jlomouky i3 Hep)kaBir04Oi CTaji 3aBaHTAKYBAIM B TPyOUacTy IIid, depe3 SKY
MpOMyCKaBcsl KHceHb. Temmeparypa okucHeHHA ckianana 700—750 °C. I3
OKHMCHEHHX TTOPOIIIKiB IPECYBAINCS KOHTAKTH, TUCK IepeBuIyBaB 2—2,5 Mlla.

KonTakt crmikanmu B moBiTpstHii atMocdepi mpu 900 °C npotsirom 1 rog,
nornpecoByBany mig tuckoMm 6 MIla. Tlotim moBTopHO cmikanu npu 800 °C
1 rox, kaniOpyBanu pu Trcky 9 Mlla i BignamroBanu npu 500 °C 1 rog.

MIiKpOCTPYKTYpHHH aHaji3 JOCHITHOTO MaTepiady Ha OCHOBI cpibia 3
OKCHJIHMMH JN00aBKaMy [IO3BOJIMB BUSBHUTU 3arajibHy KapTHHY iX PO3HOILTY
B CpiOHIl MaTpuLli (PUCYHOK).

B aBTOMaTHuHOTO BMMEKada cepii BA 47-29 mocmimkeHo eneKTpoepo3iiHy
CTIMKICTB PI3HOPITHOI KOHTAKTHOI MapH, 1€ HEPYXOMOIO KOHTAKT-AETaJLUTIO OyB
€KOJIOT1UHO Oe3MeYHUH TOCTITHII MaTepiall, a pyXOMOI0 — cepiliHHui MaTepian
KMK-A30M. /lana KOHTaKTHa Mapa Ma€ OUTBII BUCOKY €JIEeKTPOepO3iiHy CTil-
KiCTb B TIOPIBHSHHI 3 CEpiHHMMH, CTaOUTBHUI TepexigHui omip 1 BHCOKY
CTIMKICTh JI0 3BapIOBaHHSIL.

Bucoka enekrpoepo3siiiHa CTIMKICTh KOHTAKTHOI HapH MOSICHIOEThCA cTali-
Ji3ali€ro OMOPHOI INIAMH JYT'M Ha YaCTHHKaX OKcuay onoBa SnO,, Temneparypa
KHITIHHS SIKOTO cTaHOBHUTH 2273 °C. BuOipkoBa B3a€MO/Iisl €ICKTPUYHOL AYTH 3
gacTHHKaMu SnO,, SKi € HAWMEHII TEIUIO- 1 eJIEKTPONPOBIAHUMH, BUKIUKAE X
epo3ito. BHacHimok HpOro eIeKTpHYHa AyTa MEPEeMIly€eThCs 3 OAHIE] YACTHHKH
SnO, Ha iHmIy i1 BiZOyBaeThCSA NOWCHIIAINS €HEPTii JAYTd Ta 3MEHIIYETHCS
KUTBKICTh €HEprii, sika MOTJIMHAEThCS MaTepialioM KOHTakTiB. OKCHUAM OJIOBa
MiABHIIYIOTh OYTOTacHIbHUNA e(eKT, MepelKoIKaloTh 3BapIOBAHHIO KOHTAKTIB
MIPH KOMYTAIlii CTPYMY B HOPMAaJILHUX 1 aBapiHHUX peKAMax.

B pyxoMoMy KOHTakTi epo3iifHa CTiliKicTh OOyMOBIEHa CTaOLIi3aIliEr0
OTIOPHOI KJIEMH AYTW Ha HiKeMi 3 OUIBII BUCOKOIO TEMIEPATYPOIO KUIIHHS, SKa
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craHoBUTh 2730 °C. Hikenb 0X0JI01Ky€EThCSI BAIAPOBYBAHHSM Cpibiia 3 HUKUYOIO
Temnepatyporo kuminas 2210 °C.

BuxopucTtaHHS €KOJIOTiYHO O€3IeYHOi Pi3HOPIAHOI KOHTAKTHOI Iapu B
ABTOMAaTUYHUX BUMHKauax cepii BA 47-29 103BONMIO MiABUINUATH i
eJIeKTPOepo3iiiHy cTilikicTh B 1,5—2 pa3su, 1o 3a0e3meunio eKOHOMIIo cpibina i
MIIBUNTAIO €KOHOMIYHY  €(EeKTHBHICTD BHUKOPHUCTAaHHS  aBTOMATHYHHX
BUMUKAYIB.
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KoHTAKTHI ¢ MOBBILICHHOH DKOJOTrHYeCKOH 0€30MaCHOCTLIO
B ABTOMATHYECKHX BBIKJII0YATEIAX

A. M. Mpaukosckuii, B. O. Koxanosckuit

B asmomamuuyeckux svixnouamensax cepuu BA 47-29 npumensiomcs KoHmaxkmvl muna
KMK-A 10m, mamepuan xomopwix 8 ceoem cocmase umeem okcud kaomus. Oxkcud
KaOMusi OMHOCUMCS K 1-My Kiaccy mokcuuHo onachvlx eewecms. /s 3amenvt mame-
puana ¢ OKCuOOM KaOMusi paspabomarn 9KOIOSUYECKU Oe30NACHbIl KOHMAKMHbI
mMamepuan ¢ 0ob6askamu oKkcuoa on08a u opyeumu unepeouenmamu. Ilpumenenue
9KONO2UYECKU 0e30NACHOL PA3HOPOOHOU KOHMAKMHOU NaApbl 6 ASMOMAMUYECKUX
svikmouamensix BA 47-29 nozeonuno nogvicumov 31eKMpOIPO3UOHHYIO CMOUKOCHIb 8
1,5—2 pasza.

Knwuesvie cnosa: KOHmMaxkmesl, OKCUO Ka()sz, MOKCU4YHOCMb, oKcuo oJjloea,
IKON02UYECKAsT OE30NACHOCHb.

Contacts with rising ecological safety in automatic switches
A. Mrachkovskiy, V. Kokhanovskiy

In the circuit breakers of series BA 47-29 are used the contacts of type KMK-A 10m,
material of which the oxide of cadmium has in the composition, that belongs to 1-th
class toxically hazardous substances. For replacement of material with the oxide of
cadmium was worked out ecologically safe pin material with additions of oxide of tin
and other ingredients. Application ecologically safe heterogeneous pin pair in the
circuit breakers BA 47-29 allowed to promote electro-erosive firmness in 1,5—2 times.

Keywords: contacts, oxide of cadmium, toxicity, oxide of tin, ecological safety.
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