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Meroro poboti € po3poOka TepMOEMICIHHOro KaTomy, skuil 3abesnedye 3agaHi poOoui mapamerpu Ta
30epirac CBOIO TpPAIE3NaTHICTh MicIs TPUBAJOr0, HANPOTA3i KINBKOX Ai0, mepeOyBaHHS B HOPMAIBHUX
aTMocdepHuX yMoBax 0e3 nomatkoBoi ammysmizauii. HaBeneHno orusig mporeciB aerpaaaiii («OTpYEHHs») TepMo-
emitepiB kaToziB. I[Ipobnema merpananii Bonbdpam-6apieBUX KaTO/IB MOB'SI3aHA 13 IPOHUKHEHHSM Y BHYTPIIIHIO
HOPOKHUHY KaTOJy XIMiYHO aKTUBHHMX PEYOBHH, HANPHUKIAJ, KUCHIO. IIpolec «OTpyeHHs» € HACTiNbKM CKIAJ-
HHM, IIO HE IiNAEThCS IPOCTOMY TEOPETUIHOMY MOJIETIOBaHHIO. TOMY IS OLIHKH CTYIEHS «OTPYEHHSD KaToza
pU aTMOC(epHOMY BILTHBOBI, SIK IIPABUIIO, CHMPAIOTHCS Ha €KCIIEPUMEHTAIBHI JAaHi.

AHani3 JaHHUX OyOriKamiil MmoJ0 CTIMKOCTI 10 BIUIMBY atMoc(epu Ha BIIACTHBOCTI eMITEpiB KaTOJiB
BUSIBUB, IO OJHWUM 3 HaiOLIbLI MEPCIEKTUBHUX BapiaHTIB BHpILICHHS 3a[4advi, MOB’S3aHHOI 3 «OTPYEHHIM»
KaToJly, € BHKOPHUCTaHHS €MiTepy Ha OCHOBI ckaHpmaTy Oapito. OOpaHO KOHCTPYKTHBHY CXEeMy KaTOAy Ta
BUTOTOBJICHO HOro J1abopaTopHHUii 3pa3ok. ExcriepuMeHTanbHO AOCIIHKEHO 3alIeKHOCTI HANPYTH PO3PSAY Bin
CTPYMy IIPH Pi3HHX BUTPATaX KCEHOHY i 3aJIe)KHOCTI HAIIPyT'H PO3pSAY Bil pO3X0y KCEHOHY IIPH Pi3HUX CTpyMax
(KCEHOH BHKOPHCTOBYBABCsI B SIKOCTI IIa3MOYTBOPIOKOUOro rasy). B mporieci mpoBeneHHsT BUIIPOOYBaHb KaTOL
NepioJMYHO BHHMABCS 3 BaKyyMHOI KaMepH I OISy Ha MOXUIMBICTH ITOJAJIBIIOrO BHKOPHCTAHHS, MaKCHMa-
JIbHUI Yac Oe3MmepepBHOrO 3HAXOHKCHHS Ha MOBITPi ckianas 14 1i0, mpu bOMY HOBTOPHE BKJIIOUYEHHS HE BUSBHU-
JI0 1CTOTHOT 3MiHM XapaKTEePUCTHK.

Bukopucranis ckangaTta 0apiio B SKOCTI eMiCIHHO-aKTHBHOI PEYOBHHH TEPMO-EMICIiIHOr0 KaToay J03BO-
JIMJIO TiJBHINUTH CTIMKICTh HOTO 1O BIUIMBY atMocdepHHX (akTopiB. [IpakTHuHe BUKOPUCTaHHS PO3pOOIEHOTO
KaTOMy NPY HPOBEJICHHI €KCIIEPUMEHTaIbHUX JOCIIKEHb, HAIPUKIIAJ, y BaKyyMHIil KaMepi I1a3MOeIeKTPOIn-
HaMIYHOTO CTeHAy IHcTuTyTy TexHiuHOi MexaHiku HarionansHoi akanemil Hayk Ykpainu i [lepkaBHOro KocMid-
HOTO areHTCTBa YKpaiHH, HO3BOJIMTH BHKJIIOUHTH HPOLELYPY 4YacTOl 3aMiHH KaTOMY, IO CYTTEBO HPHUCKOPUTH
IIPOBEJICHHS HAYKOBHX JOCIiIXKEHb.

Knrwouosi cnosa: mepmoemicitinuil kamoo, emimep, 0xcepeno niazmu, ckanoam oéapiro.

The aim of this work is to develop a thermoemission cathode that would ensure the required operating pa-
rameters and remain operable after long, several-day, exposure to the air without any additional ampulization.
Cathode thrmoemitter degradation (“poisoning”) processes are overviewed. The problem of degradation of tung-
sten-barium cathodes is caused by the penetration of chemically active substances (for example, oxygen) into the
interior space of a cathode. The “poisoning” process is so complex that it can hardly be simulated by simple theo-
retical methods. Because of this, the cathode “poisoning” degree under exposure to the atmosphere is usually
assessed using experimental data.

The analysis of publications on the resistance of cathode emitters to atmospheric exposure showed that one
of the most promising solutions to the cathode “poisoning’ problem is the use of an emitter based on barium
scandate. A cathode construction diagram was chosen, and a laboratory prototype cathode was made. The current
dependence of the discharge voltage at different xenon flow rates and the xenon flow rate dependence of the dis-
charge voltage at different currents were studied experimentally (xenon was the plasma-forming gas). During the
trests, the cathode was periodically removed from the vacuuum chamber to inspect it for further use, the maxi-
mum duration of continuous exposure to the air was 14 days, and the resets did not reveal any significant change
in the performance.

The use of barium scandate as an emission-active substance for the thermoemission cathode improved its
resistance to atmospheric exposure. The practical use of the cathode developed in experimental studies, for exam-
ple, in the vacuum chamber of the plasmaelectrodynamic setup of the Institute of Technical Mechanics of the
National Academy of Sciences of Ukraine and the State Space Agency of Ukraine, will eliminate frequent cathode
replacements, thus significantly speeding up research activities.

Keywords: thermoemission cathode, emitter, plasma source, barium scandate.

Betyn. MeTtoro po0OTH € CTBOPEHHS CIa0KOCTPYMOBOTO KaTOy JUKepeia
TUTa3MH, MPU3HAYEHOTO JUUIsl IPOBENIEHHS EKCIIEPUMEHTAIILHUX JIOCHI/DKeHb Y Ba-
KYYMHIHM KaMepi I1a3MOeNIeKTPOIMHAMIYHOTO CTeHAy [HCTHTYTy TexXHIYHOi Mexa-
Hikn HarionanbHoi akaiemii Hayk Ykpainu i JlepaBHOTO KOCMIYHOTO areHTCTBa
Vkpaiau (ITM HAHY i JIKAY). Katoauuit By30i, siKnii BUKOPHCTOBYETHCS Ha
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el yac, CTBOPEHMM Ha 0a3i HarpiBHOI TAHTAJIOBOI CTPIUKH, HE MOXKE 3a0€3ICUNTH
TPUBAJIUN TEPMiH POOOTH Yy 3B’S3KY 3 HPHUCKOPEHUM BHUIIAPOBYBAHHSM OKCHIIIB
TUTaHy NpH pobodiit Temmnepatypi 6mm3pko 2000 K. Pecypc takoro xaromy craHo-
BUTH 3—5 TOAMH BHACTIIOK OKHCIICHHS TUTAHY IIPH BiTHOCHO BEJMKOMY POOOYOMY
trcky 3-10 I1a y BakyyMHill kamepi.

OmauM 3 HaAHOUTBIT TTEPCIICKTUBHUX BapiaHTIB BHPIMICHHS 331adi € BUKOPHC-
TaHHS KaToOAy 3 €eMITepOM Ha OCHOBI CIIONYKH Oapito (amoMiHaTH, TapHATH, CKaH-
JIATH TOIIIO).

Taki karomyW MUPOKO BHUKOPHUCTOBYIOTHCS B €IIEKPOBAKyyMHHX MpHIIagax i
MalOTh PEKOPIHO BHUCOKI XapaKTEPUCTHKH, 30KpeMa, pobodnii pecypc Aocsrae zie-
KUTBKOX THCSY rouH. PoOoTa KaToAiB y Ta30po3psIHIX MPIIaAax i3 4acTO0 PO3-
repMeTH3aIli€l0 BaKyyMHOI KaMepH HakKIaJae iCTOTHI OOMEXeHHS Ha Marepiaid,
0 BUKOPUCTOBYIOTHCS. [Ipm BHOOpI KOHKpPETHOI CHOJIYKH TepMO-eMiTepa CIij
BpPaxoBYBAaTH Te, M0 MPH BiJKaUyBaHHI KaMepy BUKOPHUCTOBYIOTHCS MapO-MacisHi
HACOCH, SIKI BHOCATh MacCIIiHI 3a0pyAHEHHS 1 MOXXYTh HETaTHBHO IMO3HAYUTHCS Ha
poboTi KaToxy mkepena rmiazMu. KpiM Toro, mpoBeneHHS AOCHTIIKEHb BUMAarae
YacTOi po3repMeTrn3arlii BaKyyMHOI KaMmepH, IO MOXe MPUBECTH M0 Jerpajariii
MaTepiainy KaTomry («OTpyeHHs» KOMIIOHEHTAMH, sIKi mepeOyBaroTh y moBiTpi). Ta-
KHM 9YUHOM, BHOIp MaTepiary TepMo-eMiTepy Al poOOTH KaTOJAHOTO By3J/ia B yMO-
Bax mazmoenekTpoauHamigaoro creHay [TM HAHY 1 IKAY e akryanpanM.

AHaJii3 mpoueciB «0TPyEHHS» TepMo-eMiTepiB KkaTofiB. [IpuitHiaTo BBaXka-
TH, IO JEeTPajalis KaTodiB, SKi MiCTATh BOJIb(GpaM-0api€eBi CIIONIYyKH, OB’ sI3aHa 3
MOBEpXHEBUMH 3MiHaMu emitepy. [lepeOyBaHHsS emiTepa Ha BIIKPHUTOMY TOBITpi
MIPH BiIKPUTTI BAKYyMHOI KaMepH MPHU3BOIUTH JI0 XIMIYHUX peakilii Ha HOro mo-
BepxHi 3a yuactio O, COp, H+, OH Ta iH. KOMIIOHEHTIB NoBiTps. OLIHKK MOKA3y-
I0Th, O TpW 30epiraHHi eMiTepa MpPU HOPMAIBHUX KIIMAaTHYHUX YMOBaxX Killb-
KiCTh KHCHIO, III0 YTPUMYEThCS Yy HOTO BHYTPIIIHBOMY 00'eMi, Oy/e JOCTaTHHOIO
JUTSL YTBOPIOBAHHS TOBEPXHEBOTO LIAPY, XIMIYHHUN CKJIaJl IKOTO TIOMITHO BiJIpi3HsI-
€THCS Bl BUXIIHOTO XiMiuHOTrO ckjiany emitepa [1]. Ilpu poboti katoay Takox
Mae Micle eeKT peluKIIiHra, IpU IKOMY OTpYHHI peHOBHHH, 110 Mepe0yBalOTh Ha
TIOBEPXHI eMiTepy, MOXKYTh HEOJHOPA30BO BIJJIIISATHCS 3 Ii€] MOBEPXHi Ta 3HOBY
BepTaTHCs Ha Hel N0 YTBOPEHHS CTIMKHX XIMIYHHX CIIONYK, IO MPH3BOAUTH JIO
CTIHKOI Jerpanamii MaTepianry. Y IpOMiXHHX XiMIYHHUX PEaKIisix, M0 BiA0OyBalOThb-
Cs HA TIOBEPXHI eMiTepa, He BUKIIIOYAETHCS BILIUB CIOJYK, [0 MICTATh ATOMHU BOJI-
HIO (H20=H++OH7) [2]. Kpim Toro, MeTaneBuii Gapiit Mae GilbIy CIIOPIAHEHICTH
JI0 KUCHIO, BOJIHIO Ta a30Ty. 3 KUCHEM MeTalleBuii Oapiil pearye Bxe Mpu KiMHAT-
Hill Temriepatypi, y Toi 4ac 3 BOJHEM 3'€IHY€ThCs MpH Temmepatypi Bume 120°C,
YTBOPIOIOUH TiJIpHJ 0apito, a 3 a30TOM — mpH TemIiiepaTtypi Buie 260°C, yTBopro-
104n HiTpHJ Oapiro. Taki croMyKH MOXYTh HE TUTBKU 3aTPyIHAITH CTApTOBE Iijma-
JIIOBaHHS PO3PSy KaToja, alie 1 MoTripiuryBaTh Horo pobodi XapaKTepHUCTHKH.

[IpoGiiema nerpanaiii Bojab(ppaM-0apieBUX KaTOAIB IOB'sI3aHa i3 MPOHUKHEH-
HSIM y BHYTPIIIHIO TIOPOKHUHY KaToJla XIMIYHO aKTHBHUX PEUOBHH, HANPHUKIA],
kuCHIO. lle BUKIIMKae HEOOXIAHICTh OL[IHKU CTYIEHS Jerpajalli mcis BIUIMBY aK-
TUBHHUX PEYOBHH. TeOopeTHUYHI METOJI OIIIHKH CTYIEeHs Jerpajaiii Bolbppam-
OapieBUX eMiTepiB HAMPaBJICHO OLIBIIO MIPOO HA JOCIIIKSHHS SBHII BUALICHHS
Oapio 3 Horo MoBepxHi B pe3yJIbTaTi BUIIAPIOBAHHS, I0HHOTO OoMOap lyBaHHS, B3a-
emomii 6apiro 3 arMocdeporo. Lli mochipKeHHsT MPUCBSYCHI, SK MTPABUIIO, «OTPYEH-
HIO» KaToiB y Tiporieci GyHkmionyBaHHs. [Iporiec «0TpyeHHs € HACTLIBKH CKJIa-
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IHHUM, 1110 HE MIAJAETHCSA IPOCTOMY TEOPETUYHOMY MOJEIIOBaHHIO. TOMY JUIsl OLi-
HKU CTYIIEHs «OTPYEHHS KaToja NMpH KIIMAaTHYHOMY BIUIMBOBI, K IPaBHJIO, CIIU-
paroThCS Ha EKCIIEPUMEHTAIBHI TaHi.

st Toro, mo6 AKICHO OIIHUTH XapaKTep Aerpajarii KaToaa B pe3yabTari pi3-
HOTO POAY BIUIMBIB, CJILJ PO3IJIAJATH TPH OCHOBHI TUIIM «OTPYEHHS» KaTOa:

— KOTPYEHHS», K€ NPU3BOOUTH A0 HEMOXKJIUBOCTI 3a0€3MEUCHHS MiANalio-
BaHHs PO3psiLy KaTola BiAMOBITHO 0 3a/1aHO1 POLIEAYPHU HOTO 3aITyCcKYy;

— YaCTKOBE «OTPYEHHS» eMiTepa, 110 NPU3BOAUTH A0 MiABHUIICHHS HANpYyrH
Ha KaTo/li Ta JIEKOTO HOoro meperpiBy Npyu HOMiHAJIFHOMY CTPYMi pO3psay;

— IPUXOBaHE «OTPYEHHSD» eMiTepa, siIke MOke OyTH BHU3HAYEHO TUIBKU MPH
TpHUBAIIiA poOOTI KaTo/1a, TOOTO MOXKE CKOPOTUTH pecypc poOOTH KaToa.

o «oTpyeHHS» TBEpAUMM PEYOBHHAMM CJiJ BIJHECTH TAKOX UIKIAIMBUNA
BITMB Ha OKCHIHWHN KaToj 0araThoxX BYTIEeBOIHIB. B ymMoBax poboTu katoma ku-
POBI Ta MacIsAHI 3a0pyAHEHHS MOXYTh PO3KJIaaTHCS Ha OUTBII MPOCTI Ta3H TaKi,
ax CHa, CO, CO;, H,0, Ha. lonizoBannii meran npu tuckax (10°— 107) Ila Bigir-
pae posb aKTHBaTOpa OKCHUAHHUX KaTofiB, a mapu Oewnszony (CsHs) mpu THCKy Oi1H-
3pk0 107 I1a akTHBYIOTH GapicBi (OKCH/IHI) KATOMM ICHS iX «OTPYEHHS KHCHEM.
IMopsin i3 uM icHye mymka [3], mo Bigkadka eJIeKTPOBAKYYMHHX MpPHIIaIiB 0€30-
JMWHAME HacocaMH TOJIMNIIye X MapaMeTpu Ta MOBroBiuHICTh. lle mporupiuus
MO’KHA, BOUEBU/Ib, IOSCHUTH HACTYHUMHU npuunHami. [lo-mepiue, ogHuM 3 KiH-
LEBUX NMPOAYKTIB PO3KJIAZaHHS BYTJICBOAHIB B YMOBaX MPALIOI0OUUX E€ICKTPOBAKY-
YMHEX TPHIaAiB MOXe OyTH Byrieis. OCKUTBKH KaToJ| — CAaMUI HArpiTHIA €1eMEHT
MIpIIaAy, PeaKilisi po3KIaaHHs BYTJIEBOIHIB BiIOyBa€THCSA caMe Ha HbOMY 3 BiJK-
JafaHHIM BYIJIELIO 1, SIK HACTINOK, 3HIKEHHSI TEMIepaTypu Katoga. Y pes3yibTaTi
Pi3KO 3HMKYETHCS €MICisl KaToa Ta BITHOBHTH ii Bxke He BraeThes. [lo-mpyre, ma-
PH JKUPIB Ta BYIJIEBOJIHIB MalOTh BEIMKY IPYXKHICTh, IO NMEPELIKOPKAE TOCATHEH-
HIO B €JIEKTPOBAKYYMHHX IpHUIagaX BHCOKOTr0 BakyyMmy. CKianHi MOJEKYyIH LUX
pPEYOBHH, KpiM TOTO, HE CTilKi: BOHM PO3MAJar0ThCs MpU OOMOapAyBaHHI 3apsi-
JDKEHHMHU 4acTKaM¥ HaBiTh 13 Manumu eHeprismu. EdextuBHicTh gecopOirii ra3zy
MOBEPXHAMHM ITpu OoMOapayBaHHi ix enekrponamu 3 eHepriero (20 — 100) eB 3poc-
tae, npubauzHo B 5000 pasiB, AKIIO BigKauyka MpUIagy BEAETHCS MACISHUMH IH-
(y3iliHIME HacocaMu, TOOTO KOJIM MTOBEPXHI €IeKTPOIiB 3a0pyIHEH] BYTIIEBOIHS-
mu. Ilpu enexTpoHHOMY OOMOapyBaHHI BYTJIEBOJIHEBUX ILTIBOK, TaK caMO SIK 1
IpHU mipoiisi, yTBoproroThes enementapi rasu CHs, CO, CO2 ta Hz. Takum un-
HOM, 3 OJHi€i MOJIEKYJIM BYTJIEBOJHIO YTBOPIOETHCS Bifpa3y KiJbKa MOJIEKYJ iH-
IIUX Ta3iB, M0 CTBOPIOE CHPUATIMBI YMOBH JUIsl IHTEHCUBHOTO OoMOapayBaHHS
10HaMH SIK KaTofa, TaK i IHIIUX €JEeKTPOJIiB 3 HU3bKUMH MOTEHIiaTaMu. Y pe3yilb-
TaTi IHOTO MIPUCKOPIOIOTHCS MPOLIECH TIEPEHOCY Pi3HUX PeHOBHH Y Karoui. [lo-TperTe,
IpY NPOXKAPIOBaHHI JieTaeil B BYIJIEBOJHEBOMY CEPEIOBHUILI BOHH HACHUYHOTHCS
ByruenieM. Lle sBuie 1o6pe BiioMo 3 AOCBiAY IUIABKH METAJIB Y BAKYyMHHX I€4aXx,
SKi BIIKAYYIOTHCSI MacIIHUMU TUQy3iiiHuMK Hacocamu. Hakonnuyrouncs y IpHIo-
BEPXHEBOMY ILIapi AETaji, BYIJIeLb BiTHOBIIIOE OKUCIIH SIK CaMOT'0 MeTajia, TaK i ioro
JIOMIIIOK, IPUYOMY Y BaKyyMi peaKiisi BiJTHOBJICHHS NPOTIKa€ MpH 3HAYHO MEHIINX
TeMIIepaTypax, YuM y 3BHYafHUX yMOBax. A 1€ 3HOBY IIPU3BOJUTE A0 IiJIBUILCHHS
ra3oBHIICHHS AeTaisiMu, rojoBHUM ynHOM CO 1 CO». ByrneBoaHi po3kiiagaroThCs
Ha TapsuoMy KaToJli Ta 3MEHILYIOTh HOTO eMiciiiHy 31aTHicTb [4].

Buo6ip matepiany Tepmo-emiTepa 1Jisi po0OOTH KaTOAHOIO By3J1a B YMOBax
mwiazmoenekrpoaunamiuynoro crenga I'TM HAHY i AKAY. Bimomo, mo 1o
ckiaay arMocdepHoro mositps Bxoaats Oz (23,1 macc.%), N2 (75,5 macc.%), CO;
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(0,046 macc.%). Y noBitpi niepedyBaroTh Takox mapu HoO (mo 1,3 mac.% ). Tlpu
po0OTI TepMOEMICIHHMX KaTOMIB Y IIa3MOTPOHAX HAWBAKIIMBIIIOI TIPOOIIEMOIO
CTa€ CTINKICTh 10 «OTPYEHHS» MaTepialy KaToja MpH KOHTAKTi 3 aTMOc(epHUM
MOBITPSIM SIK y TIporieci poOOTH TIa3MOTPOHA, TaK 1 B MEPioA HOTO BiAKIIIOUEHHS.
SIK TIOKa3yrOTh €KCIIEpUMEHTH, crionyka BazScsOg (ckaHmar Gapiro) €quHa B CHC-
TeMI CKJIJHUX OKCH[IB PiIKiCHO3EMENbHUX METAIIB, 5IKa HE TiIPONi3yeThCs Ha-
BiTh MapamMu Boau Tipu temreparypi 25°C u BimHOCHI# BosorocTi moBiTps 100 %.
Kpim toro, Benukuii 3mictT BaO poOuth nepcrneKTHBHEM came crionnyky BasScsOg y
SKOCTI TEPMOEMICIHHOTO MaTepiany Ijs KaTO/iB TUTa3MOTPOHIB [5].

Tepmiuny cTiliKicTh CcTpYKTypH BaszScsOg MOKHA XapaKTepHU3yBaTH BEIHYU-
HO TUCKy napu BaO Hax nosepxHero kaTona. Po3paxoBaHi 3Ha4eHHS THCKY IapH
BaO nax ckanmatoM Oapiro Ha 1 TOpSAIOK HIDKYE, YAM HAJ aTFOMIHATHUMH KaToO-
mamu (Ba0)0,5Ca0OAl;O3z, sKi TIMPOKO BUKOPHUCTOBYIOTHCS B €NEKTPOBAKYYMHHX
mpuiagax. 3a omiHKaMu, poboda TeMIieparypa CKaHAaTHOTO KaTo/a B PEKUMI HH-
3bKOBOJIBTHOI AUQy3iitHOT ayru He mepeBuirye 1523 K. Po3paxyHkr MIBHIKOCTI
BumnaproBaHHas BaO i3 ckanmatHoro karoma npu pobodii Temmeparypi 1523 K nae
3nauenHs 9-10 kr/m?c. BiTHOCHO HW3bKAa NMIBUIKICTh BHIAPIOBAaHHs MOBHHHA 3a-
Oe3nedyBaTH poOOUHil pecypc KaToa Ha PiBHI IEKIIbKOX TUCSY ToauH [6].

OCHOBHOIO TEpeBarol0 CKaHAaTHUX KaTOJIB BIJHOCHO TPAAHIIMHUAX AIFOMO-
CHITIKATHHUX KaTOZIB € PEeKOpIHA TYCTHHA CTpyMy TepMo-emicii. [Ipu BupoOHUIITBI
€JIEKTPOBAaKyyMHUX NPHJIAAiB IIMPOKO 3aCTOCOBYIOTHCS METaO-IIOPHUCTI KaTOIH
Ha OCHOBI BOJIb()PaMOBOi I'yOKH, TPOCOUEHOT allFOMIHATOM Oapiii-KaIbIi€BOIO CIIO-
nykoto 2,5Ba00,4CaOAlOz. I'yctrHa cTpyMy TepMoemicii Takoro Karojaa Mpu
temneparypi (1050-1100)°C cranosuts (10-15) A/cm?. BnacTHBOCTI CKaHIaTHHX
KaTO/MiB JO3BOJISIIOTh MPH TiH K€ TeMIleparypi 3a0e3MeunTH MOXIIHBICTH Ofep-
JKaHHs Ha CEpiiHUX 3pa3Kax KaToiB IycTunH ctpymy a0 100 A/cm?, a B OKpeMmx
Bunaakax — 10 150 A/em? [7, 8].

Jlo HemoiKiB CKaHIaTHUX KaTOJiB MOXHA BiTHECTH HECTAOLIBHICTH pOOOUNX
XapaKTepUCTUK y 4aci [9], BTiM B yMOBax NMpOBeIEHHS KOPOTKOCTPOKOBHX EKCIIe-
PUMEHTAJIBHUX JOCTIKEHb Ha TuIa3MoerekTpoanHaMmivHoMy creHai [ITM HAHY i
JKAY He € BU3HaYaJIbHUM YHHHUKOM.

B po6ori [5] HaBeneHO TEXHONIOTiF0 BUTOTOBIIEHHS Katoay BasScsOgt+W. Jlns
KaTOJiB Ha OCHOBI OKCHAY 0apiro 3a3/aierib BUTOTOBIOIOTE ryoky 3 W, W-Re
a6o W-Mo, sika mpocOvyeThCsl eMiCiHHO-aKTUBHUM CKJIaaoM. s oTpuMaHHs Ka-
TOJiB HAa OCHOBI CKaHjarta 0apito i Bomb(hpamy OyJIO0 BUKOPUCTAHO HACTYIIHY TEX-
HoJjoriro. Ha mepmomy erami kapoonar BaCOs 1 okcua ckanaito SC2 Oz Mapku «r»,
3MIIIyBaJId B CITiBBiIHOIIEHHI, BiJIMTOBITHOMY CT€XiOMETPHYHOMY CKIIAay 3'€IHAH-
Hs1 BazSc4Og. TloTiMm iHoro mpecyBanu B 3pa3ku niamMerpom 60 MM i BUCOTOIO 5 MM.
CuHTe3 npoBoanin HarpiBaHHsIM Ha moBiTpi npu 1400°C npotsrom 2 roxgus. Ilic-
7 moApiOHEHHS 3pa3KiB MPOBOJMIIOCS TIOBTOPHE NPECYBaHHS 1 CITKaHHS IIPU
1400°C npoTsirom 4 TouH 1715 TOJIIIIEHHS TOMOTEHHOCTI ckiany. Hamami cunre-
30BaHUI Martepian noapioHoBamu 10 po3mipiB yactiuHOK (40...60) MxMm. 3a nanu-
MH JIOCJIJDKeHb MOKa3aHo, IO 3MiHa mopuctocti ryoku B mexkax (20..50)% He
CYTTEBO BIUIMBA€ HA CTPYM €MicCii eNeKTpOHIB. ICTOTHUM HENOJIIKOM YCiX Mmpoco-
YEHHUX KaToJiB € CKJIAJAHICTh BUKOHAHHS YMOB IPOCOUYEHHS (TpHUBaje, MOBUIbHE
pO3KJIagaHHs KapOOHATiB 3 OJHOYACHMM 3HEraKyBaHHSIM HAarpiToro Karony).
[Iponiec mpocodeHHs! JOCUTHh KPUTUYHUE 110 Temmeparypu. lIpuckopenHs Harpi-
BaHHs 0Oe3 n00poro sHeraxypanus (P =5-10°Ila) npussomuth 10 HeGaXkaHOTO
JIMOOKOT0 OKUCIICHHS BOJIB(PaMOBOi I'yOKH.
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3a CyKyIHICTIO HasIBHHUX JaHUX, Y AKOCTI TEpPMO-eMiTepa Karoja, Mo po3poo-
JIOETHCS, 00paHo BoIb(hpaMoBy TYOKy, IpocodeHy ckaHnaToM 0apiro BazScsOe.

Buéip xoHcTpyKTHBHOI cxemu kaToaa. Po3poOka HamiifHOT KOHCTPYKIIT Ka-
TO/Ia BKIIFOYAaE BUOIp: TeoMeTpii KaHaly KaToJla; KOHCTPYKIIMHNX MaTepialiB; ma-
pameTpiB HarpiBaua, reOMETpHYHUX po3MipiB To1o. [Ipu Bigbopi MOXIHBHX Bapi-
aHTiB Moan(iKaIlii KaTOAHOTO By3Ja JpKepesia IIa3MH IUTa3MOeIeKTPOANHAMITHO-
r0 CTeHIy 3 METOIO IiJIBUIICHHS] POOOYOr0 pecypcy 3a OCHOBY OYIIO B3SITO KJIACH-
YHY CXEeMy MOPOKHUCTOTO KaToja i3 30BHINIHIM CTapTOBUM HarpiBadeM i miama-
JFOBAJIBHUM EJICKTPOJIOM.

KoncTpykTHBHY cXeMy KaToja HaBeaeHo Ha puc. 1.

1 234 §5 & 7 B
e N
Mo + |
L |

X oo
.

| ¢ X

i 9
1 — niadparma; 2 — xopryc emirepa; 3 — TeroBuii expan; 4 — eMitep; 5 — kepamiuHi
TpyOKH HarpiBada; 6 — HarpiBau; 7 — TaHTalIoOBHH rerrep; 8 — rasomigsin; 9 — kepa-
MidHa TpyOKa MiANaIIOBAIBHOTO enekTposa; 10 — miAnaToBaIbHUN eNeKTPOoT

Puc. 1 — KoHCTpyKTHBHaA cXeMa KaToja

Hiadparmy kaToja BUTOTOBIEHO 3 TaHTany ToBmuHOK 0,3 MM, miametp
BuxizHoro otBopy 0,35 mm. Kopmyc BukoHaHo 3 HioOil0, a ra3omiiBia 3 TUTaHY
Yepe3 WOro HU3BKY TEIUIONMPOBIAHICTh 1 MPUAHATHY 3BapIOBajbHICTH 3 HIOOIEM.
TerumoBuit ekpaH BUKOHAHO 3 JIEKUTBKOX IIapiB HI00i€BOI (OIBIH, ITiIMAITIOBAIE-
HUH eJeKTpo] 3 BOJIb(YPaMOBOro JPOTY BCTAHOBJIEHO Y KepaMiuHy TpyOKy Ta 3a-
KpiIUIEHO Ha30BHI TeIJIOBOro ekpaHy. HarpiBau BHUroTOBIIEHO 3 BOJb(pam-
penieBoro apoty aiamerpom 0,35 MM Ta i30JIbOBaHO BiJ KOpIIyCcy emiTepa Ke-
pamiuHMMH TpyOkamu. TaHTaloBHH reTTep NMPU3HAYCHO AJISl OYHMILECHHS KCEHOHY
BiJl IOMILIOK i sIBiI€ cO0O0I0 KIYyOOK 3 TaHTasloBOro IpoTy aiamerpom 0,05 mm.
EmiTep BUTOTOBIIEHO 32 TEXHOJIOTi€0, HABEICHOIO B [5], 1 3aIIpecoBaHO y KOPITYC
Karona. 3arajJbHHUI BHJ €KCIIEPUMEHTAILHOTO 3pa3Ka KaToJa HaBeAEeHO Ha pHcC. 2.

ExcnepuMeHTaIbHI T0CTIZKeHHS XapaKTEPUCTHK CKAHIATHOIO0 KAaToja.

Puc. 2 — 3aranpHuii BUI SKCIIEPUMEHTAIBHOTO 3pa3Ka KaTtoa
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BunpoOyBaHHA KaToga IPOBOJWINCA y BaKyyMHiM kamepi 06’emoM 1,5 M3, mpu
JMHAMi9HOMY TUCKY He Buie 5-10% IMa. JlocmimkyBanacs po6oTa KaToaa Ha Kce-
HOHI B IIOAHOMY PEXXHMI Ha MMOCTIHHOMY CTPYMi, aHOJ SIBIISIB COO0I0 MOJIIOAEHOBY
TUTACTHHY, PO3TAIlIOBaHy Ha BiactaHi 20 MM BiJl mepeIHBOTO 3pi3y kKaToma. PoboTa
KaToJa 3abe3revyBanacs JBOMa JKepeJIaMy JKUBJICHHS: IS JIAHIFOTa HarpiBayda —
Masteram MR 3005-2, mis nanmora po3psay — Masteram MR 1505D. ITianasto-
BaJIbHUM EJICKTPOJ >KUBHBCS BiJl PO3PSAAHOTO DKEpelia depe3 0armacTOBHU OITip
(25 kOm). Tlepen BKIFOYCHHSM KAaTOJ aKTHBYBABCS HATPIBaHHSIM Yy BaKkyyMi MpH
trcKy He Bume 5-107° Ia Ha npoTs3i 5-Tv roauH (J0 MOYaTKy BUHUKHEHHS CTPYyMY
B JIAHITIO31 Karom-aHox).Temmneparypa eMmiTepa B IpoLeci aKTHBAMii MiATPUMYBa-
nacsi Ha piBHI mopsaky 1200°C.

B nporeci BunpoOyBaHs BU3HAYANUCS 3aJ€KHOCTI Hampyru pospsay Up Big
ctpymy Ip mpu pi3HMX BUTpaTax KCEHOHY (BOJBT-aMIIEPHI XapaKTEPUCTHUKH) 1 3a-
JIEKHOCTI HAIPYTH PO3PSAAY BiJ PO3XOAYy KCEHOHY MPH PI3HUX CTpyMax (BOJIBT-
po3xXinHi XapakrepucTukn). OTprUMaHi XapaKTepPUCTHKH TPEICTABICHO HA puUC. 3, 4
1 € TUIIOBUMHU TSI AIFOMO-CHJTIKaTHUX OapieBux katofiB. Lli maHi Takox y miToMy
BIJIMIOBIIalOTE PE3yJbTAaTaM JOCIHIKeHb CKaHIaTHOTO KaTo/a, sKi HaBeAeHO y [5].

OCHOBHOIO METOI0 PO3POOKH HOBOT'O KAaTOJHOTO By3lia OYB PO3B'SI30K MPO-
0JleMr CTIMKOCTI IO OTPYEHHS Marepially Karoja IpH KOHTaKTi 3 aTMoc(hepHUM
MoBITpsM. B miporieci mpoBeneHHs BUMPOOYBaHb KAaTOM IEPIOJUYHO BHIMAaBCS 3
BaKyyMHOT KaMepH JUIs OTJISTY, MAKCHMANBHUI Yac Oe3mepepBHOTO 3HAXOKECHHS
Ha TIOBiTpi ckiaman 14 nid, mpu I[bOMY MTOBTOPHE BKIIOYCHHS HE BUSBUIIO iICTOTHOL
3MiHH XapaKTePUCTHUK.

ll ) /‘
'
- I_/O
20,5 .\.\.——.—"'. /"/
(%] >
[~ —
') ‘,/4/
el
19,! 0-"‘*/.&/ :
19 &
18,!
0.4 0,6 0.8 | 1,2 1,4 1,6
Ip, A
il (),08 M1/ (), 1 M1 /¢ 0,12 MmI/(

Puc. 3 — BonbT-aMIiepHi XapakTepUCTUKH KaTO/1a IIPH PI3HUX PO3X0AaX KCCHOHY
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0,06 0,08 0,1 0,12 0,14 0,16

m, mg/sec
vl (), ] A 4 1 A == 13A

Puc. 4 — BonbT-po3xiAHi XapaKTepUCTHKH KaTOAA TIPH Pi3HUX TOKAX pa3psamy

BucnoBku. BukopucranHs ckaHiara 0apiro B SIKOCTI €MiCIHHO-aKTUBHOI pe-
YOBHHU TEPMO-€MICIHHOTO KaToaa JO3BOJIIIO PO3POOHUTH BHUCOKOE(hEKTUBHUH,
CTIMKWI O OTPY€EHH KaTOM, KW Ma€ BCi MEepeBaru TPAAHUIIHHNX aTFOMOCHITIKAT-
HHUX KarofiB. I[IpakTH4He BHKOPHCTaHHS PO3POOJICHOTO KaToAa MPU MPOBEICHHI
eKCIIePUMEHTAIBHUX JIOCIHI/KEHb Y BaKYyMHIN KaMepi T1a3MOeIeKTPOAHHAMIYHO-
ro creaay I[TM HAHY i JIKAY 1o3BoinTs BUKITIOYUTH TPOIIETYPY YaCTOI 3aMiHU
KaToJa, 10 CYTTEBO IPUCKOPHUTH NPOBEACHHS HAYKOBHUX OCIIIKEHb.
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