Cucmemu 0opooxu ingpopmauii, 2011, eunyck 6 (96)

ISSN 1681-7710

VK 621.382

UYens Cinb, 1.B. Pyxennes, O.M. HikiTeHko

Xapxiscokutl HayioHanbHUll YHiBepcumem padioeiekmporiku, Xapkie, Yxpaina

IHOKA3HHUKHU AKOCTI EJJEKTPOBAKYYMHUX CUCTEM 31 CXPEIIEHUMUA
IHOJIIMU

B yiii cmammi 6yno eusnaueno ¢paxmopu, axi eniugaroms Ha pesxcumu cenepayii EBII 31 cxpewjenumu noaamu,
W0 3HAX00AMb WUPOKe 3ACMOCYBAHHA 8 NPOMUCIOB0CHI, 368 'A3KY, Meduyuni ma nobymi. Taxi npunadu 3asguyail
CKAA0Aaomspcs 3 maxKux O10Ki8: 010K JHCUGNeHHs, AHOOHA CUcCmeMd, KamooHa cucmema, mazrwimua cucmema. Kpim
Yux cucmem, Ha pobOmMy MAsHEMPOHA BNAUBAE Wje Ul MEXHON02is 00pobKu 8upoby. /s usnauenus pakmopise oyin-
Kul AKOCTI NpUnaodis 3i cxpeujeHuMy noasmMu po3eianymo Kodicen 610k ma npoyec. B pesynomami susnaveno 29 ¢ga-
KMOpi6 OYiHKU SIKOCMI MAaxKux npunaoie. Bci nepeniveni paxmopu ModicHa 68adcamu 3a OKpemi NOKAZHUKU SIKOCMI
Maecnempony. B nooanvwomy 6ydemo posensioamu 6nau8 yux NOKA3HUKIE AKOCMI HA GUXIOHUL CHEKMP MACHEMPOHY.

Kniouoei cnosa: enexmpo8axyyMHuil npunaod, MazHempoH, Cucmema 3i CXpewjeHuMU NOJSIMU, NOKAZHUK SIKOCHII.

Beryn

Homenkiarypa BHpOOIB €JIEKTPOHHOI HPOMUCIIO-
BOCTI € HAJ3BHYAMHO 0araToro 3a mapamMeTpamMH BHUPO-
0iB, sIKi BUKOPUCTOBYIOTBCS Y MPOMHUCIIOBOCTI, MOOYTI,
MeIMIUHI, 3B’513Ky Tomo. JKomHA 3 CydacHHMX raiysei
TEXHIKH HE MOXE TpaIfoBaTH 03 3aCTOCYBaHHS y Pi3-
HHUX CHCTEMax CIOCTEPEXEHHs, KOHTPOIIO, KEpyBaHHI
Ta 3B’A3Ky BHpOOIB eneKTpoHHOI TexHiKH. J[o BHpOOiB
€JIEKTPOHHOI TEXHIKM MalOTh BiJIHOLICHHS €JIEKTPOBa-
KYYMHI Ta Ta30pO3psAHI IPUIIAIN, HalliBIIPOBITHUKOBI
Ta IHTETrpaJbHI CXEMH, PE3NUCTOPH, KOHICHCATOpH Ta
PI3HOMAHITHI pajio KOMIIOHCHTH: TpaHchopMaTopu Ta
KOTYLIKM I1HIYKTUBHOCTI, NEpEeMHKadi Ta PO3HSITT,
KBapIOBI pPE30HATOPH Ta I’ €30KepaMidHi (iIbTpU TO-
mo. Y KOKHOMY 3 HUX BiJIOyBalOThCS CKJIaJHI (izuko—
XIMIYHI TIpolecH, a IX BUTOTOBJIEHHS NOTpeOye JIeCSTKIB
Ta COTCHb PI3HOMAaHITHUX TEXHOJOTIYHUX OIEpaIliii.

B yMoBax IIBHIKOTO PO3BHUTKY €IEKTPOHHUX IpPHU-
JaiB Ta HETIEPEPBHOIO PO3IIUPEHHS Taly3ed 3acTocy-
BaHHS OCOOJIMBE 3HAYEHHS Ma€ TOJIMIIEHHS X SKOCTI,
TPUBAJIOCTI Ta HAMIHHOCTI K [T 3a0€3MCUCHHS ITiIBH-
IICHHS SKOCTi, TPHUBAJIOCTI Ta HAMIHHOCTI CKIaJHOL
amapaTypu Ha 0a3i eJIeKTPOHHUX MpPHIANiB, TakK 1 st
PI3KOTO 3pOCTaHHS €KOHOMIYHOI e(eKTHBHOCTI BHPOO-
HUIITBA B CNEKTPOHHIA MPOMHUCIOBOCTL. Tomy ImmiiBH-
IICHHIO SKOCTI, TPUBAJIOCTI Ta HAIIHHOCTI EMEKTPOHHIX
TPHJTA/IIB BECh Yac MPUALTAETHCS ocobutiBa yBara [1].

3amava miABUIICHHS SKOCTi, TPHBAJOCTI Ta HaIiid-
HOCTI €JIeKTPOHHUX ITPMIIaiB BUPILIYETHCS Yepe3 BIOC-
KOHAJICHHS MPWJIAJIB MO0 BiMOBIAHUX YMOB €KCILTY-
ararfii Ta ONTUMI3aIii TEXHOJOTIYHUX MPOIECiB BUPOO-
HHIITBA, CTBOPEHHS aBTOMAaTH30BAaHOT'O TEXHOJIOTIYHOTO
yCTaTKyBaHHS, BIIOCKOHAJICHHS METOJIIB Ta 3ac00iB KO-
HTPOJIIO Ta BUMIPOOYBaHb, IX MaKCUMAabHI MeXaHi3allii
Ta aBToMaru3anii. OJHOYaCHO NPOBamAThCS POOOTH 3i
CTBOPEHHSI HOBHUX OUIBII SIKICHUX MaTepialis.

HafiBaxnuBimmMyu yMOBaMHU TMiJBUIICHHS SKOCTI

SJIEKTPOHHMX TIPHIIAIIB, iX TPUBAJIOCTI Ta HaIIHHOCTI €
CTaHJapTH3allis 3araJbHUX BHUMOT OO0 3a0e3NedeHHS
SIKOCTI €JICKTPOHHUX TPHJIaiB, BUBUCHHS Ta CTaHIap-
TH3AIlisl TApaMeTpiB PI3HOMAHITHUX (aKTOpPiB, SKi
BIUIMBAIOTh HA MPWJIAAH, i CTBOPEHHS BiJIOBIAHUX Me-
TOJIIB BUIIPOOYBaHb.

3abe3nedeH st SIKOCTI MPOAYKIIT PO3IISAaeThCs B
YChOMY CBITI IK Ba)KJIUBA NMPOOJieMa HalllOHaJIbHOI €KO-
HOMIKH, BiJ SIKOi 3aJeKaTh TEMITH IPOMHCIOBOTO PO3-
BUTKY KpaiH, il HamioHampHUN mpecTrk [2]. Bei kpaian
PO3TILILIAIOTH MPOOJIEMY SIKOCTI SIK MPOOJIEMY, sKa BH-
3HaYa€ yCIIiX Ta €PEKTHBHICTh PO3BUTKY HAIIOHAIBHOL
€KOHOMIKH, MiJBHUIIEHHS KOHKYPEHTHO3JAaTHOCTI BHUPO-
0iB, 3a0e3meyeHHsT 000pOHO3MaTHOCTI nepxaBu. Came
TOMY B YCbOMY CBIiTi OCTaHHIMH POKaMH BOHAa 3Haxo-
JIUTH Cs1 'y LEHTP1 yBar MpaBiIsTYuX OpraHiB Ta KepiBHU-
KiB IPOMHUCIIOBOCTI.

CkJaJHiCTh BHpILIEHHS MPOOJIEMH SKOCTI BH3HA-
YaeThCs THM, IO BOHA € KOMIUIEKCHOIO TEXHIYHOIO,
€KOHOMIYHOIO Ta COIIaJIBHOIO.

SIKiCTh €NEeKTPOHHUX IPUJIAAIB L€ CYKYIHICTh
BiactuBocTeit enexkrponHux npwianis (EIT), siki o0y-
MOBITIOIOTH iX 3[IaTHICTh BUKOHYBATH 3a7aHi QyHKIIT 32
NeBHUX YMOB ekcrutyaTarlii. L{i B1acTHBOCTI XapakTepu-
3YIOTbCS TAKUMU MOKa3HUKaMM: nmpusHadeHHsAM EII, ix
HAIHHICTIO, TEXHOJIOTIYHICTIO, OE3MEKOI0 eKCILTyaTallii,
3py4HICTIO O0OCIyrOBYBaHHS, TPaHCHOPTAOEIBHICTIO
TOLIO, & TAKOXX BJIIACTHBOCTSIMH, 1110 BU3HAYAIOTHCS €p-
TOHOMIYHMMH, €CTETHYHHMH Ta €KOJIOTIYHHMH BIIACTH-
BOCTSIMM NPWIaAy, CTYIIHb BHKOPHUCTAHHS B HBOMY
CTaHIAPTHHUX Ta yHi(ikoBaHMX BUPOOIB. B 3amexHOCTI
Bi BUIY, KOHCTPYKIIii Ta yMOB ekcruryatamii EIT meski
MOKa3HUKK MOXYTb Oytn BiacytHimMu. [lepernik
000B’SI3KOBUX MMOKA3HUKIB I TICBHUX BHUIIB MPHIAJIiB
BCTaHOBJIIOETHCS Y BIAMOBIAHIA HOPMAaTHBHO-TEXHIUHIN
JIOKYMEHTAIII1.

Jlnst 3a0e3neueHHs MOTPiOHOTO PiBHA SIKOCTI €JIeK-
TPOHHUX TNPWIAJIB Ha CTadisIX PO3pOOKU, BUPOOHHIITBA
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Ta ekcruryaramii EIl mepeBipsioTh Ha BiIIOBIIHICTH
BCTaHOBJICHUM JUIsl HUX TE€XHIYHHUM BuUMoram (abo era-
nmoraM). O0’eKTaMH KOHTPOJIIO € MakeTH Ta JOCIHIiIHI
3pa3Ky NpUIAiB, IPUIIAAH, IO CEPIHO BHPOOIITIOTHCS,
MPOLIECH PO3POOKH TEXHOJIOTIYHOI Ta KOHCTPYKTOPCH-
KOl TOKyMEHTallii, CHpOBHHA TOIIO. Pe3ynpTaT KOHT-
POJTIO BUKOPUCTOBYIOTHCS [UIST KEPYBAHHS SKICTIO €IICK-
TPOHHUX NPWIAJIB; KOKHA BHSBJICHA HEBIAINOBIIHICTDH
aHaJI3YETHCS, TPUIMAIOTHCSI OTIEPATHBHI 3aX0H 3 YCYy-
HEHHS BHSBJICHOI HeBiqnoBinHocTi. Ha craxii BupoOHU-
LTBa, NIPX BU3HAYCHHI PIBHS SKOCTI €JIEKTPOHHUX HpHU-
JajiB, KpiM IOKa3HUKIB SIKOCTI CaMUX MPUIaAiB Bpaxo-
BY€TBCS AKICTh iX BUTOTOBIICHHS, L0 BU3HAYAETHCA 5K
3a pesynbTaTaMH BUIPOOyBaHb, SIKi BHKOHYIOTHCS B
npoueci BurotosneHHs EIl, Tak i 3a pexnamarnisiMu, 1o
HaXOJAITh BiIl CIIOXKHBAYiB. Pe3ynpTaTi OWiHKK JOCSATHY-
TOTO PIBHA SIKOCTI €NEKTPOHHHX HPHIA/IIB BHKOPHCTO-
BYIOTbCSl MiJI 4Yac IUIAHYBaHHS PO3POOKH HOBHX BUIIB
noiouux EIT, 3aTBep/KeHHI TEXHIYHUX 3aBAaHb HA TaKy
PO3pOOKy, TpuiiMaHHs 3aKiHIEHHX PO3pPOOOK i 3aTBEp-
JUKEHHSI TEXHIYHOI JDOKYMEHTallii, oprasizamii mpoMuc-
JIOBOTO BUPOOHHIITBA T aTECTALlll TOTOBUX BUPOOIB.

KoHTponb SKOCTI €NeKTpOHHHUX MPHIANIB MiCTUTH
BXIJTHUH KOHTPOJIb, KOHTPOJb TOYHOCTI TEXHOJOTIYHUX
MPOIICCIB U TMPUAMATBHUNA KOHTPOJb. BXIiAHUN KOHT-
PO 3MINCHIOIOTH I 3a0e3neueHHs BupoOHumTea EI1
CHPOBHHOIO ¥ HamiBpaOpUKaTaMu, IO BiINOBITAOTH
BUMOTaM HOPMATHBHO-TEXHIYHOI JOKYMCHTAIlil Ha BH-
TOTOBJICHHS IINX MpHIafiB. Pe3ynbratn KOHTPOIIIO TOY-
HOCTI TEXHOJIOTIYHHX NPOIIECiB BUKOPHCTOBYIOTHCS IS
LJIECTIPSIMOBAHOTO ~ PEryJIIOBaHHS CaMOro IIpoLecy.
[{poMy BHAY KOHTPOJIIO MiJAIOTHCS SK TEXHOJOTIYHI
omeparii, Tak 1 MPHUIATNA YU TPUCTPOi, SKi BUTOTOBIS-
I0OTb B PE3yJIbTaTi BUKOHAHHS OIEpallii; Takuii KOHT-
POJIb HAa3MBAIOTh TaKkoXK omnepauiitaum. Ilig yac omepa-
LIIfHOTO KOHTPOJIO BUSBIIIOTH HPUYUHM, IO TPH3BO-
JITH IO MOPYIICHHS TOYHOCTI BUKOHAHHS TEXHOJOTid-
HUX OIepallii, BU3HAYaIOTh MEXIi PEryJIfOBaHHs mapame-
TPIB TEXHOJOTIYHOrO mpouecy. [IpuiiManbHOMY KOHT-
poxo migmaroTeest ToToBi EIN; 3a pedympratamu mpuii-
MaJIbHOTO KOHTPOJIIO MPUHMAIOTh PillIEeHHS] PO MOKJIU-
BOCTI IPOMHCJIOBOTO BUITYCKY IMX NpuiaiiB. Takuii
KOHTPOJb  MICTUTh  KBami(ikamiiiHi  npuiMaibHO-
3maBaibHI U mepiognyHi BunpoOyBaHHS EIl, a Takox
BUIIPOOYBaHHSI Ha JOBTOBIYHICTb, 30epexeHHs i (3a
HEOOXIJTHOCTi) THIIOBi. 3a HE3aJOBUIHHHX pe3yJIbTaTax
BUIIPOOYBaHb 3MIHCHIOEThCS aHANI3 IPUYHH BHUSBICHHS
JedeKTiB Ta IPUIMAIOTHCS 3aX0/IU 3 IX YCYHEHHS.

B enexTponHii mpoMucioBocTi YKpaiHu KepyBaH-
HS SIKICTIO €JISKTPOHHMX TPHJIaIiB 311HCHIOETHCS Yepes
MiIBUIIICHHS SIKOCTI SIK BUXIJTHUX MaTepialiB, HamiB(a-
OpHUKaTiB Ta KOMIUIEKTYIOUHX BHPOOiB, TaK i BUPOOHUII-
TBA yCTaTKyBaHHS i KynbTypH npaui. CyKymHiCTh op-
raHiB Ta 00’€KTiB KepyBaHHS il 3B SI3KiB MK HUMH, SIKi
3abe3neuyroTh npommucioBuil Buiyck EIl motpibHOi
SIKOCTI Y BCTaHOBJIEHI TEpPMiHM 3a MiHIMaJbLHUX MaTepi-
aIBHUX 3aTparax, sIKy Ha3WBalOTh CUCTEMOIO KepyBaHHS

sxictio [3]. KepyBaHHS SKOCTI €NEKTPOHHUX MPHIAIiB
nepenbadae TUTaHyBaHHS (TIPOTHO3YBaHHS, HOPMYBaH-
HS1) SIKOCTI, T BpaXyBaHHs Ta KOHTPOJIb, aHaJIi3 Ta OLiH-
Ky, NIPOAYKYBaHHS PillIeHb 3 BUKOHAHHS IUIAHOBHX 3a-
BIaHb. [lmaHyBaHHS SKOCTI €JEKTPOHHHMX IpHJIaiiB
NpHUITycKae 3a0e3le4eHHs BHKOHAHHS BCTaHOBJICHHX
3aBJlaHb 3 SKOCTI Yepe3 po3poOKH HayKOBO OOIPYHTO-
BaHUX 3aBJaHb Ha MIABUINCHHSA (YU MIATPUMKH ITOCAT-
HYTOTO DIBHSA) SIKOCTI Ha 0a3i HaWKpamoro BHUKOpPHC-
TaHHS PecypciB, sIKi €, W 3AIHCHEHHS OpraHizaliifHuX
3aX0/1iB, HAayKOBO-JOCIIJHUX Ta JOCIIIHO-KOHCTPYK-
TOPCBKUX POOIT.

BpaxyBaHHS 0XOIUTIOE 30MpaHHs, HAKOIMYEHHS Ta
00pobKky iH(opMarii mpo ¢(aKTUIHUI pPIBEHb SKOCTI
SJISKTPOHHMX TpHUIagiB M (akTopH, SKi BILUIMBAIOTH Ha
HBOTO Ha CTaJisIX PO3pOOKH, BUPOOHHIITBA Ta EKCILTya-
tarii EIl, a Tako)X mpo BUKOHAHHSA 3aIIAHOBAHHUX 33aXO0-
IiB i3 3a0e3medeHHs] BCTAHOBIICHHUX 3aBIaHb. KOHTPOIDb
CKJIQIAETHCSL 3 TIEPEBIPKHM BIANOBIJHOCTI PE3yNbTATIB
BpaxyBaHHS 3aIUIAHOBaHMM HOpMam 4u BuMoram. Omi-
HKa JOCSTHYTOTO PIBHS SKOCTI €IEKTPOHHUX HPHIIAIiB
Ta BUSBJICHHS BiAXWICHb (AKTUYHUX 3HAYCHB MTOKA3HU-
KiB SIKOCTI BiJI 3aTUTAHOBAHUX JO3BOJIAIOTH MPaBUIIBHIIIE
OLIHUTH SKICTh POOOTH BHUPOOHHITB, KOJEKTUBY W
OKpeMHUX BHKOHABLIB. PilleHHs, sKi CIPSIMOBaHO Ha
JIKBIAIII0 BUSBJICHUX BIIXWUJICHb SKOCTI €JIEKTPOHHUX
MpUianiB, sKi mependadaroTb 000B’SI3KOBY pO3pOOKY
3axo/iB 3 3a0e3leueHHs BUKOHAHHS LUX pillleHb Ta
YMOB CTHUMYJIIOBAHHS BHUPOOHHUIITB, KOJICKTHUBIB Ta
OKpeMHUX POOITHUKIB 10 MiABHIIEHHS SKOCTI MPOTYKIIii,
10 BUPOOJISIOTE.

1. BusHa4YeHHS NOKA3HUKIB AKOCTI
€JIEKTPOBAKYYMHMX npujiaaiB M-Tumy

Opuum 3 HaliBaxuBimux kinacis EITl € emextpo-
BakyymHi npwiagu (EBII) marseTtpoHHOro THITY, SIKi
3HaXOJAITh MIMPOKE 3aCTOCYBAaHHA B IPOMHCIOBOCTI,
3B’SI3KY, MEUIIMHI Ta TOOYTI.

Meroto wi€i podoTu € Bu3HaueHHs (HaKTOpiB, sKi
BIUIMBAIOTH Ha pexkuMu renepanii EBII 31 cxpemenumu
nojsiMu (M—tuiy).

Jnst pocsrHeHHsT 1i€el METH HEeOOXiJHO BUPIIIUTH
HACTYIIHI 3aJa4i:
1. PosrmsaytH nporecu podotu EBIT M—turty;
2. PosrnsHyTH mpoliecu poOOTH OKpPEMHX BY3JIiB
WX TPUIAJIB;
3. BusnauuTtH QaxTopH, SAKi BIUTUBAIOTH poOOTY
BY3JIIB Ta NMPUJIAY B LIIOMY;
4. CtBOpHTH HepelliK BaXIUBUX (aKTOPIB.
HeoOxigHicTh BuMipsaTH 1 ominroBatu skicte EBIT
M-—rturny npusBena 10 po3poOKH IMOKA3HHUKIB, SKI MOXYTh
OyTH BUKOPHCTAaHI JUTs OI[IHKH SIKOCTI IIMX TPUIAIIB.
JeranbHinie po3risiHeMO (HaKTOpH, IO BIUIMBAIOTh
Ha poOOTy BKa3aHHX IPUIIAMIB.

CxemaTtudHO 300pa3uMo cucteMy M-—THIY SIK CY-

KYIHICTh OKpeMHX ii By3miB (puc. 1).
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3 mbOTO pUCYHKa 0Aa4MMO, 110 MarHETPOH CKJIaja-
€TBCST 3 TaKMX OJIOKIB: OJIOK JKMBJICHHS, aHOJHA CHCTE-
Ma, KaroJHa CHCTeMa, MarHiTHa cucrema. Kpim nmx
cucTeM, Ha poOOTy MarHeTpoHa BIUIMBAE e W TEXHO-
Jjorist 06poOKu BHPOOY.

PosrnsiHeMo KokeH OJIOK Ta TpoIec OKpeMo i
BCTaHOBHUMO HEOOXiaHI ()aKTOPH OLIHKH SKOCTI.

1.1 Baok :xuBjeHHs. biok xusnenus (puc. 2)
MPU3HAYCHUH AT )KUBJICHHA MarHeTPOHY, a caMe I
noJia4yi aHO/AHOI HAIPyrd MK aHOJOM Ta KatojoM. Ye-
pe3 Te, 10 OJIOK JKUBIEHHS € pa/lioeIeKTPOHHUM IIpHU-
CTPOEM, TO BiH Ma€ CBOIO cxemy pobotu. Cxema poOOTH
TaKUX MPUCTPOIB 3aJICKUTH K BiJl €IEMEHTIB, TaK 1 Bif
TUIY >XKuBJIeHHS. OCKIJIBKH €JIEMEHTH MalOTh JIOITyCKH,
a cxeMma MICTUTh HeJiHiHHI mpuiagu, To podota Oioka
KWBJICHHS TPU3BOANTH [0 BHUHHUKHEHHS IOIATKOBHX
HEJNHIHHUX KOJMBaHb, SIKI HEMUHY4Ye OyIyTh NPHUCYTHI
B aHOAHIN Hampysi. Kpim Toro, exemeHTi cxemi BHU3Ha-
YarTh CTaOUIBHICTH pOOOTH OJOKY JKHBJICHHS, IO Ta-
KOX NMPU3BOJHUTH A0 BUHUKHEHHS JOJATKOBUX CKJIaI0-
BUX. AHaJII3yI04H poOOTy LOTO OJIOKY OyJI0 BU3HAYEHO
Taki MOKa3HUKHU SIKOCTi: HANpyTa >KUBJICHHS OJIOKY >KH-
BiueHHA (220 + J), KOeQillieHT CHOTBOPEHb HANPYTH
XKHBJIEeHHs ((opma CHrHaidy), cxema OJIOKY KHMBJICHH:
(TparchopMaTopHa, IMITyIhCHA), CTA0IBHICTE HAIPYTH
po3kapeHHs (BelMW4HMHA), KOCQIi€HT CIIOTBOpEHb Ha-
npyru poxapenss (Qpopma curHaiy), Belu4nHa aHO.I-
HOI HamlpyTH XXUBJICHHS, CTaOLIBHICT aHOAHOI HANIPYTH
KUBIICHHS, KOCQIIIEHT HENHIHUX CIIOTBOPEHb aHOI-
HO1 HampyrH, (YHKIIOHAJIbHA cXeMa OJIOKY >KHBJICHHS
(Jukepeno CTpyMy, JDKEPEo HapyTH).

Takum umHOM poOOTa ONOKY >KHBICHHA Oyze
CTBOPIOBATH 3aBaJH €JIEKTPUYHOI HANIPYTH B HU3bKOYa-
CTOTHOMY Jiiana3oHi.

1.2 Pe3onatopHa cucrema. Po3risiHemMo aHOAHY
(pe3oHATOpHY) CHUCTEMY MpPHIAIB 31 CXPEUICHUMH II0-
nsimu (puc. 3):

AHO/IHA cucTeMa MarHeTpOHYy CKIIQJAEThCs 3 MO-
pOXXHHCTHX pe3oHaTopiB (puc. 3). Popma, po3mipu Ta
KUTBKICTh PE30HATOPIB BU3HAYAIOTh YaCTOTH 30YIKECHHS
MarHerpoHa. YactoTu 30yIKEHHS MarHeTpoHa BH3Ha-
YaroThCSA 3a JOTOMOTOI0 JUCIIEPCIHHOI XapaKTepHCTH-
Kd. Bu3bKicTh MOZ 32 9acTOTOIO BU3HAYAE MOKIIMBICTD
KOHKYPEHIIii ITUX MOJ IMpH HEe3HAdHId 3MiHI aHOMHOI
Harpyru. i crabinbHOro 30YIKeHHS MEeBHOI MOIH
HEOOXiHO, 00 PO3IITBHICTE CYCiIHIX MO Oyia BeIH-
koro. Ilim yac BUTOTOBJIEHHS aHOLHOI CHCTEMH Ha 1i
reoMeTpUYHI po3Mipu (lapameTpH) HaKJIaJalTh KOHC-
TPYKTOPCHKi JOIMycKH. KOHCTPYKTOPCHKI IOMYCKH, Iie
Jiara3oH reOMETPUYHHMX PO3MIpIB, a OTXKe 1 4acToT 30y-
JOKEHHST MOJ. TakuM 4YHMHOM, JIOMYCKA BHIOTOBJICHHS
aHOJHOI CHCTEMH BH3HAYaIOTh 3MiHY 9acTOT TeHeparlii,
0 TAaKOXX BIUIMBA€ Ha BUXIIHUHA CHEKTP. AHaII3yI0UH
poboTy 11pOro OOKY OYJIO BH3HAYEHO TaKi MOKA3HUKH
SKOCTi: Marepial, 3 SKOTO BHUTOTOBJIEHO aHOAHY (pe3o-
HaTOpHY) cucTeMy, (GopMma pe30HATOpiB PE30HATOPHOI
CHCTEMH, HAsIBHICTb B’SI30K B aHOHOMY OJIOIIi, JOITYCKH

Ha pO3MipH BUTOTOBJICHHS aHOJIHOI CUCTEMH, PO3/IiICH-
HS MOJ| B PE30HATOPHIN CHCTEMi, 110 BU3HAYAETHCS Ue-
pe3 IuCTIepCiifHy XapaKTepUCTHKY IPIIIAIY.

1.3 Karoana cucrema. Po3riisiHEMO KaTOIHY CHC-
TeMy TIPIIAIIB 31 CXpEIeHUMHU TIoJIsIMH (pHc. 4).

Katomaa
CHCTEMA

AnomHa Baok
CHCTEMA IIBTeHEL
Texmonorima TperyBasmA

odpoika

BHpOY
I | 30¥TEEHHA ROTIBAHD

JLOTYCKIT 31 TeXHOIOTICE) BET 0TOB.TEHHS
(TeXHO/IONI'TH] MAII, MAIH TeXIPONecis)

Sammkoea amvocepa

BimkaTyBanna

TeHepanis cHrBAB

B TG BY301

Herapmoni'mi |I'alm|0m[[| |C}'ﬁrapnonim|
(RIAT0Bi i

|

| Iynm |

MozaTpakTori

Puc. 1. brok cxema cucremu M—tuny

bk
KHBIIeHHA

CTadimbHiCTL

Japagn Cxema
Puc. 2. biiok XuBJIeHHS
AHogHA
CHCTEMA
| |
Tomyckn Jucoepcifia
BHT 0TORJTEHHS XAPAKTePHCTHR A
Puc. 3. AnogHa (pe3oHaTopHa) cucTeMa
KaTtoaHa
CHCTeMA
Jomycrn Buximpunni ARICTE
BHI 0TOBJI¢HHA pimeTp emMiTepa

DepuT

Puc. 4. Karogna cuctema MarHeTpoHa

KaTonna cucrema cxiianaeTses:
— HUTKH PO3KAPEHHS;

— METATIYHOTO KaTOAY;

— emirtepa;

— BUXIJTHOTO (iIbTPY.
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Buxigauit GinbTp nmpuzHAYSHUH UIS IPUAYIICHHS
HU3bKOYACTOTHUX KOJIMBAaHb, SIKI BHUIIPOMIHIOIOTHCS 3
MarHeTpoHy 4epe3 KaToJHy cucTeMy. BiH ckiamaeTbes
3 1BoX LC-}pinbTpiB M0 0IHOTO Ha KOXHIN Hixkmi. [1a-
pamerpu LC-¢inpTpiB 3a1exars Bix €MHOCTI KOHICHCA-
TOpa, SIKHH B CBOIO YEPry Ma€ JOIYCKH 1 KOTYIIKH, SKa
HAMOTY€ThCS Ha (DEPUTOBOMY CTPWIKHI. |HAYKTHBHICTBH
KOTYIIKH BU3HAYAE€THCS MATHITHOIO TPOHUKHICTIO (de-
PHUTOBOTO CTPIDKHS, KiTBKICTh BUTKIB KOTYIIKH, IiaMe-
TPOM HAMOTKHM Ta BIJICTAHHIO MIX BHTKaMH. 3MiHa
Oynp sKoro 3 mapamerpiB (iHIXYKTMBHOCTI, €MHOCTI,
(epruTOBOTO CTPIIKHA) NMPU3BOAWUTH 0 3MIHH B aMIDTi-
TYJHO-YaCTOTHIN XapaKTepPHCTHIII BUXIIHOTO QibTpa, a
Lle BIUIMBAE€ Ha YaCTOTH BHITPOMIHIOBaHHS 3 KaTOIHOL
CHCTEMH MarHEeTPOHa.

Ewmicist eneKTpoHiB 3 KaToy BU3HAYAETHCS TAKUMH
YHUHHUKaAMHU:

— TeMIIepaTypa KaTozy;

— SIKICTB eMiTepa.

Temneparypa KaToay 3aJIe)KUTh BiJl TEILIONPOBII-
HOCTI KepHa (MeTaJliuHHMi KaTon), TeMIeparypa KepHY
BU3HAYAETbCA HHUTKOIO DOIKAPEHHS, a TEMIeparypa
HUTKH PO3XKApEHHs 3aJIeKHUTh BiJ poOOTH OJIOKa >KUB-
neHHs. SIKicTh eMiTepa BU3HAYAEThCS TEXHOJIOTIEIO BHU-
TOTOBJICHHSI EMICII{HOTO TOKPUTTS KaToy, Ta TeMIlepa-
TypH TiAirpiBy karoxmy. Ilim gac BUTOTOBJIEHHS KaTOJ-
HOi CHCTEMH, TaK SIK 1 y BUMAJKy BUTOTOBJICHHS aHO.I-
HOi CHCTeMi ICHYIOThb IOJISI JIONYCKIB Ha T€OMETPHYHI
po3MipH, IO BH3HAYA€ IUCIICPCiifHI BIACTUBOCTI Mar-
HETPOHY. AHai3yrouu poOOTy 1BOTro OJIOKY Oyiio BH-
3HAYCHO TaKi MOKA3HUKHU SKOCTI: MapaMeTpH KOHJCHCa-
TOpIB Ta IHAYKTUBHOCTEH MPOXiTHUX (ITBTPiB, MaTepi-
an (pepuTOBOTO CTPWXKHA, EMICiifHA 3MaTHICTH KaTOXY,
Marepian BUTOTOBJICHHS KEPHY KaToly, CKIaJl eMitepa,
Marepian BUTOTOBJICHHS HUTKH PO3’KapeHHs, eJeKTpHU-
Hi TapaMeTpH po3KapeHHs (HAIpyTa, CTPyM).

1.4. MarniTtHa cucrema. Po3rissHeMO MarHiTHY
cucreMy (puc. 5), 3a HasBHICTIO SKO1 i BHU3HAYAETHCSI
BJIaCHE B3aEMOJist M—TuIry.

|Mamima CHCTEMA |

JTOIIyCTH BUTOTORIEHHA
MACHITOTIP 0BO Y

IenTpyBanmsa
(30HpaHH:)

Marsit
(JOIIYCKH 32 MATHITHIM [0.TeM)

Puc. 5. MarHiTHa cicTeMa MarHETPOHY

MarHniTHa cucTeMa MarHeTpOHY BU3HAYa€ PEXUMHU
fforo po6oTH, Yepe3 MarHiTHHHA MOTIK (MarHiTHa iHIY-
KIIi51) Ta HANPSIMKOM BEKTOPY MarHiTHOI 1HIYKIIi1.

MarHiTHa iHIYKIiS BU3HAYA€THCS 30BHIMIHIMHU Ma-
THITaMH, SIKI MOXYTh OYTH SIK CTaIlliOHApHUMH MarHiTa-
MH TaK 1 eJIeKTpOMarHiraMu. MarHiTHa iHIYKITis cTalli-
OHApHHUX MAarHiTiB 3aJISKUTh Bl MaTepialy 3 SKOTO BO-
HU 3po0JIeHi, a eIeKTPOMArHiTIB BiJ MaTepialy cepied-
HUKa, TapaMeTPiB COJIEHOI1a, Ta CTPYMY, SIKUH TPOTIKaE

4yepe3 COJICHOI T, 3MiHa OyIb KX ITUX IMapaMeTpiB TpH-
3BOJUTHME J0 3MIiHM Mar"iTHOIO II0JIs, @ OTKE 1 3MIHU B
poOOTI MarHeTpoHy.

Jlyis Toro mo6 miIBECTH MAarHiTHE MOJIe O MPOC-
TOpPY B3a€MOJIii MarHETPOHY 3aCTOCOBYETHCS MArHIiTOII-
poBin. MarHiTONpoBix BHUTOTOBISETHCS 3 MAarHITHHX
MaTepialiiB, e BSJIMYMHA MATHITHOI iHIYKIIT 3aJCKUTh
BiI Koe(ili€HTy HAaCHYEHHS IHOTO MaTrepiaiy, ToOTO
BIIACTUBOCTEH MaTepiaiy.

KpiM 115010 BIACTHBOCTI MarHiTOMpPOBOJY BU3HA-
YalOThCI WOro T€OMETPHUYHMMH PO3MipamH, sKi 3alie-
JKaThb BiJl JOITyCKiB BUTOTOBIICHHS.

Jyist Toro mo6 MarHeTpoH MpanioBaB B HOMiHAIb-
HOMY pPEXHMI, MiJ 4ac 30MpaHHs NpUIaay HEoOXiJHO
JOJePKYBAaTHCSA BHCOKOi TOYHOCTI MPOCTOPY B3AEMOIL
Ta MarHiTHOTO IPOCTOPY, a caMe HaMmaratucs Imod KyT
MK HaIlpsSIMKOM MarHiTHOTO IT0JIsI Ta BICCIO MarHeTpoHa
nopieHioBaB 0°, Oynp-sKi BIAXHMJICHHS B IIEHTPYBaHHI
MArHITHOTO TOJISI IPU3BOJIHUTh J0 3MIHH PEKUMY POOO-
TH MarHETPOHA a OT)KE i 3MiHU HOTO MOKa3HUKIB SIKOCTI.
AHanizytoun poOoTy mporo OJIOKy, Oyli0o BH3HAYCHO
Taki MOKa3HUKH SIKOCTi: MaTepiajl BATOTOBJICHHS MarHi-
Ty, TapaMeTpd MAarHiTHOi cHCTeMH (MarHITONpOBix),
IIBUIKICTh PO3MATHIYyBaHHS MarHiTy, CTYIIiHb Iapaie-
JILHOCTI HAaIIPSIMKY MarHiTHOTO IOJIsl OCI MarHETPOHY.

1.5 Texnouoriss 00po6xu. HaiiBasxiuBimmmM era-
1OM, SIKMH BH3HA4Ya€ PEXKHUMH DPOOOTH MarHeTpOHIB,
BHUTOTOBJICHHSI Ta BUPOOY (puc. 6):

Odpodka
BHPOGY
Bigkauvearms TexHomOriHA Ty eHyBAHHA
N PRSP <
0dpodKa BH]OGY

JIOIYCKH 3 TeXHOIOTi¢H EHI 0TOBJICHHA
(TeXHOIOTIHI MAID, MAIH TeXIponecie)

Ak oBa atMocepa

Puc. 6. Texnoorist 00poOKH MarHeTpoHa

UYepes Te M0 MarHETPOH € BaKyyMHHM TIPHIIATIOM,
TO BiH Mae 00OB’S3KOBO MiJIA€ThCS BaKyyMHiil 00po0-
ui. BakyymHa oOpoOka CKIIQIaeThCs 3: TEXHOJIOTIUHIH
00po0i, cTamii BigkauyBaHHs, CTaail TPCHYBaHHS.

[Tin wac TexHONOTIYHOT OOpPOOKH 3HIHCHIOETHCS
3BapIOBAaHHS OKPEMHUX BY3JIiB MarHETPOHY B arMocdepi
aproHy, CraloBaHHs (CKJI0O—MeTal, kepamika—merain). Ha
il crajmii eJleMEHTH MAarHeTPOHY HEMHHYYE IMOTJIHHA-
FOTh MOJIEKYJH Ta3iB. /Il BUIIy4eHHS Ta3iB, sIKi TOTJIH-
HyJH EJIIEMCHTH MAarHeTPOHIB IIiJ] Yac TEXHOJOTIYHOL
00pOOKH, MarHeTpoH MiJJIA€ThCS MPOLECY BiKadyBaH-
Hsl, SKUH CKJIQJa€ThCs BIACHE 3 BiJIKAuyBaHHS Ta HOTO
posirpiBy no 500 — 600°C. ITix yac wiei oneparii Oiyib-
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IIa YaCTHHA 3aJMIIKOBHX T'a3iB BUIIyYa€ThCS 3 €IEMEH-
TiB MaraeTpony. IIporiec BinmkadyBaHHS € TOBrOTpHBa-
sum 10 30 roxun. [licas npouecy BiakadyBaHHS BiOy-
BAETHCS TMPOLEC TPEHYBAHHS BHUTOTOBJICHOTO BHpPOOY.
Leit mporiec npu3HaYeHUNA 1T CTBOPEHHS BiATIOBiTHO-
ro npodinro emicii 3 karoxy. BimxuneHus Ha Oynp sKii
cTajii MUX onepaniii HalJacTille MPU3BOJUTE 10 HCBU-
MpaBHUX 3MiH B po0OOTi MarHeTpoHy. AHaTI3YIOYH PO-
60Ty mporo OOKy, OyJI0 BH3HAYCHO TaKi MOKa3HHUKH
SIKOCTi: TEXHOJIOTIYHI MamnM CTBOPEHHS Ta OOpOOKH
OKpEMHX BY3JIiB 1 MarHETPOHY B IIJIOMY, TEXHOJOTI4YHI
Mamy TPeHyBaHHS BHTOTOBJIEHOTO BHPOOY, BEIMYHMHA
CTpYMY eMicii, BUXiTHUI CHEKT.

2. IToka3HUKH AKOCTI

3a nepeiucHUMH MTOKa3HUKaMHU SKOCTI MOOYI0BaHO
Jiarpamy CIIOPiJHEHOCTI 1 pe3yNbTaTH, 0 OTPUMAaHO 3a
aHaji3oM miei miarpamu, 3BeneHo B TaOn. 1. [lomampma
00poOKa i€l TabiHIli TOTTOMOXKEe BU3HAYUTH HAaHBaXKIIH-
Billli MMOKA3HUKHU SIKOCTi, 32 SKUM JOCI/KYBATUMYTHCS
SIKICTh POOOTH CHCTEM 31 CXPETICHUMH TTOJISIMHL.

BucHoBku

TakuMm YHMHOM BCi IeperideHi (QakTopu MOXKHA
BB&KATH 32 OKpPEeMi MOKA3HHWKH SKOCTI MarHeTpoHy. B
oA bIIOMY OyJeMO PO3IJIsiaTh BILIMB IIMX MOKa3HU-
KiB SIKOCTi Ha BUXITHHUH CIIEKTP MarHETPOHY.
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Tabmmms 1

IToxa3HHUKH SIKOCTI pOOOTH MarHETPOHY

3rpymoBaHi 1aHi

IIpunuun
TpyITyBaHHs

HaIpyra XUBJICHHS OIOKY >kuBIeHHS (220 +
3), Koe(illieHT CIIOTBOPEHb HAIIPYTH XKUB-
neHHs ((opma cUrHaiy),

cxeMa OJI0Ky XKUBIICHHS (TpaHC(OpMaTOpHa,
iMITy/IbCHA),

CTaOlIBHICTh HANIPYTU POIKAPEHHS (BEIHYH-
Ha), Koe(illieHT CIIOTBOPEHb HANIPYTU PO3Ka-
pernst (popma curnaiy),

BEJIMYMHA aHOJHOI HAIIPYTH JKMBJICHHS, CTa-
OLIBbHICTD aHOAHOT HANIPYTH XKUBJICHHS, KOE-
(iieHT HEMHIHHNUX CIIOTBOPEHb aHOIHOT
Harpyry,

(yHKLIOHATBHA cXeMa OJIOKY YKHUBIICHHS
(JuKepeno CTpyMy, JKepelno Halpyru).

Bbrok
JKUBIICHHS

Matepiaj, 3 IKOr0 BUTOTOBJICHO aHOIHY
(pe3oHaTOpHY) CUCTEMY,

(hopma pe3oHaTOPIB PE30HATOPHOI CHCTEMH,
HAsBHICTB B’SI30K B aHOJHOMY OJIOLI,
JIOMYCKH Ha PO3MipH BUTOTOBIICHHSI @HOJHOT
CHCTEMH,

PO3ALTEHHsI MOJ] B PE30HATOPHIi cHCTeMi, 110
BH3HAYA€THCS Yepe3 JUCIIEPCiiHy XapaKTe-
PHCTHKY MPHJIAJLY.

AHosiHa
cucTeMa

napamMeTpH KOHJIEHCATOPIB Ta IHIYKTUBHOC-
Tel MpoxigHuX GuIBTpIB,

Matepian GpepuToBOro CTPUKHS,

eMiCiifHa 3aTHICTh KaToxy,

MaTepia BUTOTOBJICHHS KEpPHY KaTOLy,
CKJIaJ] eMiTepa,

MaTepia BUTOTOBJICHHS HUTKH PO3KAPCHHS,
eJIEKTPUYHI [TapaMeTpH po3KapeHHs (Hapy-
ra, CTpym)

Karogna
cucrema

Marepiai BUTOTOBJICHHS MATHITY,
IIapaMeTpH MarHiTHOI CHCTeMH (MarHiTompo-
BiN), INBHAKICTH PO3MAarHidyBaHHs MarHiTy,
CTYIIHb MApaJIeIbHOCTI HATPSIMKY MarHiTHO-
TO II0JISL OCi MATHETPOHY

MarnitHa
crucTemMa

TEXHOJIOTIYHI MaIlli CTBOPEHHS Ta 00poOKH
OKpEMHUX BY3IIiB i MarHETPOHY B IIJIOMY,
TEXHOJIOTIYHI Malli TPEHYBaHHs BHUTOTOBIIE-
HOTO BUPOOY,

BEJIMYMHA CTPYMY eMicii,

BUXIiTHHIT CIEKTp

TexHooris
00pOOKH

MNOKA3ATEJIN KAYECTBA 3JIEKTPOBAKYYMHbBIX CUCTEM CO CKPEIIEHHBIMU IMOJISIMUA
Uens Cunb, [.B. Pyxennes, O.M. Hukurenko

B smoii cmamve 6viiu onpedenenvt paxmopul, grudiowue Ha pexcumsl eenepayuu IBII co ckpewjeHHbIMU NOIAMU, HAXO-
Osiuyue WUpoKoe NpUMeHeHue 8 NPOMbIULIEHHOCMU, c64a3u, Meouyure u bvimy. Taxue npubopvl cocmosm uz ciedyiouux 610Kos:
ONI0K NUManus, AHOOHAs CUCIeMA, Kamoonas cucmema, mazuumuas cucmema. Kpome smux cucmem, Ha pobomy maznempona
enusiem u mexuonozusi obpabomru uzoenus. /s onpeoenenus Gaxmopos oyenKy Kayecmea npubopos co CKpeweHHbIMU NOIAMU
paccmompen Kaxcowil 610k u npoyecc. B pezyiomame onpedeneno 29 ¢hakmopos oyenku kavecmea maxux npubopos. Bee yno-
MSIHYmble PaKmopbi MOJCHO CHUMAMb OMOELbHIMU NOKA3AMENSIMU Kaiecmea MacHemponda. B danvuetiuiem 6yoem paccmampu-
6amby GIUAHUE IMUX NOKA3AMeElell Kauecmaa Ha 8bIXOOHOU CHeKMp MA2HempPOoHd.

Knrouesvie cnosa: snexmposaxyymmuvlil npubop, MazHempoH, CUCIEMA CO CKPeUjeHHbIMU NOAAMU, NOKA3AMmenb Kauecmed.

QUALITY FACTORS OF CROSSED-FIELD ELECTRON SYSTEMS
Chen Xin, I.V. Ruzhentsev, O.M. Nikitenko
The factors influencing the modes of crossed fields electron devices’ oscillations in this article were identified. These de-
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vices are widely used in industry, communications, medicine and everyday life. Such devices usually consist of the following main
units: power supply, anode system, the cathode system, magnetic system. Manufacturing technology influences to magnetron’s
work also. To determine the quality factors of crossed fields devices it were considered each block and the process. As a result, it
29 quality factors for such devices were identified . All mentioned above factors can be considered as separate indicators of the
magnetron quality. In the future we will consider the impact of these indicators to output magnetron spectrum.

Keywords: electron device, magnetron, crossed—field system, quality factor.
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