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KPUTEPUU TUATHOCTUKHU COCTOAHUA
IEKTPOMEXAHUYECKHUX CUCTEM. MPAKTHYECKHUA ONBIT
N IIYTU HOBBIIIEHUA DO@PPEKTUBHOCTHU

Oxkono 10 net Ha kadenpe nekTponpuBoaa HanmoHaasHOTO TOPHOTO YHHUBEP-
CUTETA BEAyTCS MCCIEAOBAHHUA M SKCTIEPUMEHTAIbHBIE PAOOTHI MO AHUATHOCTHUKE CO-
CTOAHMS 3JEKTPOMEXAHUYECKUX CHUCTEM, KOCBEHHOI'O OIPEIETCHUS MapaMeTpoB U
KOOPAMHAT 3JEKTPONPUBOIOB, OMPEAENeHNs SHEPro3(QeKTHBHOCTH MPOMBIIIJICH-
HBIX KOMILJIEKCOB.

Ham 0B1 X0TemOCh OMETUTHCS MPAKTHYECKUM OTIBITOM JTHATHOCTUKH 3JIEKTPO-
JABUTATENEH U MEXAHU3MOB B MPOMBIIIIEHHBIX YCIOBUAX, PEAOCTABUTh PEKOMEH A~
UM TPUMEHECHUS HAYYHBIX TOJAXOJ0B U MATEMATHUYECKUX WHCTPYMEHTOB JJIsl AHAar-
HOCTHKH COCTOAHUS 3NEKTPOMEXAHUYECKUX CUCTEM.

Bo-nepBrIX, MpakTHKa CBUAETENBCTBYET O TOM, YTO IPUUYUHBI HEYJOBJIETBOPH-
TETBHOU pPalOTHl arperatoB MPHUOTU3UTEIHHO TOPOBHY PACTIPEAETSAIOTCS MEXKIY
SNEKTPONPHUBOAOM H MeXaHU3MOM. To ecTh, HeKOppekTHas padora CAP snekrpo-
MPHUBOJA MOKET TIPUBECTH K TIEPETPY3KE JIBHUTaTENd W HAPYIIEHUSAM PaOOTHI MeXxa-
HU3Ma, U HA00OPOT — HEUCIIPABHOCTH MEXAHMYECKOW YaCTH TPHUBOJAOTPANKAIOTCS B
TOKAaX M HATIPSKEHUAX SJIEKTPOABUTATENS, MPUBOIAT K TEIUIOBOMY MPOOOIO WITH, Ha-
MPUMEP, Pa3pYyLIEHUIO ero Bana. [103ToMy KIIOUEBBIM 3TalOM AUATHOCTHUKH SIBISET-
Csl ONpEAETICHUE MOMEHTA, KOTOPBIA Pa3BUBAET JBUraTEIb U CPABHEHUE €TI0 C HOMU-
HAJIbHBIM JIJI1 MEXaHU3MAa 3HAYCHUEM.

ONEKTPUYECKUM JABUTATENb SBISETCA JOCTATOYHO MPOCTOM CHUCTEMOM B cpaB-
HEHUH, HAIlPUMEP, C YEOBEYECKUM OpraHu3MoM. Tem He MeHee, 3aaa4a AUArHOCTH-
KM BCErja OCJI0KHEHAa OTCYTCTBHEM JAaHHBIX O MapaMeTpax 3JEKTPOABUTaTEN U He-
BO3MOKHOCTBIO M3MEPEHUA HEKOTOPBIX CUTHANOB. [IpOMBIMINIEHHBIE MEXAHU3MBI C
3JEKTPONPUBOJAOM MOCTOSHHOIO TOKA, KaK MPAaBUJIO, ABIAIOTCA PETYIUPYEMBIMHU U
COAEPKAT COOCTBEHHBIE MATYMKUA CKOPOCTH. MOMEHT JBHTaTENs MOCTOSHHOTO TOKA
MOJKET OBITh OTIPEJIEIIEH OTIOCPEACTBOBAHO YE€PE3 TOK AKOPS 33 H3BECTHOH (HopMymo
K®-I1, u, TakuM 00Pa30M, B PACTIOPIKEHUH HUCCIIEIOBATEN OKA3bIBAIOTCA, (pakTHyde-
CKH, BCE HEOOXOIMMBIE TAHHBIE.

Curyanus OCNOXKHAETCA B CIy4ae 3JIEKTPONPUBOAA NMEPEMEHHOrO Toka. Tok
KOPOTKO3aMKyTOTO POTOpa aCHHXPOHHOTO ABUTATENSI HE MOXKET ObITh m3MepeH. K
TOMY K€, B TIOJABJIAIOIIEM OOJBIIUHCTBE CIIy4Ya€B B TAKHX CHCTEMAX, K COXKAJIEHHIO,
OTCYTCTBYET AK€ MECTO JJIs1 YCTAHOBKH JaTYMKa cKkopocTH. KocBeHHoe onpenere-
HHEC CKOPOCTH M MOMEHTA aCHHXPOHHBIX HMJH CHHXpOHHBIX asurarencii (AJl, CI)
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TpeOyeT AAHHBIX O MapaMeTpax CXEMbI 3aMEIIEHUS, I OLICHKH KOTOPBIX HEO0OXO-
JUMBI CTICI[HANTbHBIC Tpoueayps [1,2].

[TosTOMYy HaAEKHBIM JTHATHOCTHUYECKHM KPHTEPHEM MOKET OBITH CIEKTP
MTHOBEHHOW MOTITHOCTH, MOTPEOIIEMON 3NEKTPOABUTATENIEM, KOTOPBIA MOJKET OBITH
W3MEPEH OTHOCUTENIFHO HECIIOKHO. HaMmu rcmonb3yeTcs MOOMIIBHBIN H3MEPHUTEITBHO-
JAUArHOCTHYCCKHUM KOMILJICKC, B COCTAB KOTOPOTo BXoauT HOYTOYK, ALIIT (400 MI 1),
OJIOKM TaNTbBAHWYECKOH PA3BA3KA M JATYHUKH SJIECKTPUUECKHX BEIUYHH C TIOJIOCOU
nponyckanus nopsaka 10 kI'u. OnTumansHON 4acTOTOM AMCKPETU3ALMM MTPH HCCIIe-
JIOBAaHUHM OOMICTIPOMBIIIJIEHHBIX 3IeKTponpuBoaoB sBisieTcs Skl [3]. lpu Takoi
4acTOTE JOCTATOYHO TOYHO OMMCBHIBAIOTCA JUHAMUYECKHE IPOLIECCHI B CUCTEME, U B
TO 7K€ BPEeMs HET HEOOXOAUMOCTH B IPUMEHEHHH TU(POBON (PHUIBTPALIMH CUTHATIOB.

Tpaguuuii moaxoA MpeaycMaTPHUBAET, BO-TIEPBBIX, pa3iokeHue B panx Pyp'e
(ha3HBIX HATIPSKEHUH W TOKOB M 3aTEM TOJyYCHHE 3HAUYECHWW MOIMHOCTEH I KaX-
oM rapMOHUKHA. HO Tako¥M moAX0[d HE ABIACTCA aICKBATHBIM B CITy4ac HEITMHEUHBIX
CHUCTEM, HATIPUMED, TP MCCIIEAOBAHHH CHCTEM C TIOJIYIIPOBOJIHUKOBBIMH TTPE0OPa3o-
BaresiMu. Hanpumep, B ciiydae, Koraa moTpedsieHHe HECHHYCOUTHOTO TOKA HE TIPH-
BOJHUT K UCKAKEHHUIO (DOPMBI BXOTHOTO HATPSKEHUS, BCE TAPMOHUKH HATIPSIKCHU,
KpOMe€ TIepBOH, paBHbBI HyIO. [Ipom3BeneHHne MOOBIX TAPMOHHMK TOKA HAa HYJIEBBIC
TAPMOHHUKH HAMPsDKEHHUA OYJET PaBHATHCSA HYJIO, CIIEAOBATEIBHO, TAKOW METOJ HE
0TOOpA3HUT PeaTbHYI0 KapTHHY pacrpeaeneHd MomHocTed. [losToMmy HeoOxoaumo,
BO-TIEPBBIX, TIOJIYYHUTh CUTHAJI MTHOBEHHOW MOIIHOCTH

p=u>i

rae U, | - MTHOBEHHBIC 3HAYCHHS TOKA M HANPSIKCHUSA, M 3aTE€M PA3NIOKUTh MOTYUCH-
HBIN MaccuB B pag Pyp'e.

PaccmoTpum xapakTepHbIE COCTABIAKIINE CTIEKTPA MTHOBEHHOW MOITHOCTH.

[locTosiHHAsE COCTaBIAOIIAS CIEKTPAa, WM CPEAHEE 3HAUYECHHE 3TOT0 CHUTHAIa
O0TOOpPaKAaeT aKTUBHYIO MOIMHOCTH, TOTPEOITieMyI0 u3 ceTH. YacTh 3TOW MOITHOCTH
SBIISICTCS MOJIC3HOM (MPEeBPAINACTCS B MEXaHHYCCKYHO0), YaCTh PACCCHUBACTCS B BHJIC
noteps. VX pazaeneHue — oTAENbHAS 3a0a4a.

SpkuM AUATHOCTHYECKUM TIPU3HAKOM SBJIAETCS TapMOHHUKA MOIIMHOCTH Ha
00OpPOTHOM YACTOTE BaJla IBUTATEIA M KPaTHBIC €H — IMOTyTOPHAs, TBOWHAS M TaK Ja-
nee. MIx BpICOKHH YypOBEHB CBHIETENBCTBYET O MPOOJIEMaX B MEXAHHYECKOW HacTH
3JICKTPOJBUTATEII W MEXaHW3Ma — IOCIA0JIEHHE TOAIMUITHAKOB, SKCIICHTPUCHTET,
HeOanaHC Macc, UCKpHBICHHUE Bana, U ap [4]. OHu MOTYT Tak:ke OBITh 0OYCIIOBIICH-
HBIMH CTICTU()UKON MEXaHHU3MA.

Ha puc. 1 mokaszaH CieKTp CHrHaja MTHOBEHHOHW MOIMHOCTH, MOTPEOIIeMOn
MPUBOIHBIM JIBUTATCIIEM IUIYHXKEPHOT'O HAcOoCa BBICOKOTO NaBJCHHsA (CHHXPOHHBIH
asuratens CJIH 16-41-16, 1000 kBT, 6 kB, 375 06/muH).

AHanM3 cTieKTpa MOIIIHOCTH MOKA3aJl, YTO Ha 00OPOTHOH, IOy TOPHOU U TPOM-
HOM 000pOTHOH YacToTe TUpKymHpyeT okoiio 70 kBt. Ha sTom arperare cnyyanuch
YacThIE TIOJIOMKH BaJIOB NMPUBOAHBIX ABUTaTeNed. CTIEKTpalbHBIM aHAIN3 MOIIHOCTH
MOATBEPIU TPUYHWHY BBIXOJA JBHTaTeICH M3 CTPOsA, MO3BOJUI 00OOCHOBATH MEPO-
MPUATHS TI0O MOJACPHHU3ALMH MEXAHUYECKON YaCTH HACOCOB.

190



5 T TpotiHas oGopoTHas dacroTa, 6,25 'y
MOIII- 40 / |
monyTopHasi 06opoTHas Hacrora, 6,251

HOCTh, KBT 34

20 oboporras gacToTa, 6,25 11y

| [ N

75 100 125 150 175 200 225 250

o
N
a1
a
o

gacToTa, ['11

Puc. 1. Criektp MrHOBEHHON MOIIHOCTH CHHXPOHHOTO JIBUTATENs ILTyHKEPHOTO HACOCA
(1000 kBT, 6 kB)

Taxke XapakTepHBIMHU SBISIOTCS TAPMOHHUKH C YacToTamH, kpaTHbiMu 50 ['11
(vacToTa muTaroniei cetu). [Ipy yCIOBHH CHMMETPHYHOCTH W CHHYCOHJATbHOCTH
MUTAIOMETO HAMPSIKEHUSA, WX HAMYHE CBUICTEIBCTBYET O HECUMMETPHHU SIIEKTPO-
MArHUTHOUW CHCTEMBI JABUTATENA. SHAYUTEIBHBIA ypoBeHb 100-TrepmoBOii TapMOHHKH
MOKET TAKKE CBUIETEIHCTBOBATH O TOCIAOJCHUH TIAKEeTa CTANTA DJIEKTPOIBHTATES.
Crnenyet, IO BO3MOXKHOCTH, H3MEPSITh YPOBEHDh BHOPAIIWU MAKETA CTAJH, €T0 TeMIIe-
paTypy, a Tak:Ke ONpPEAeNsATh MOTEPH B CTalK. [IpakTHKa CBUAETEIBCTBYET O TOM,
YTO y JABUTATEIS, KOTOPBIA MPOIIIEST HECKOJBKO PEMOHTOB, YPOBEHB TIOTEPH B CTAITH
MOKET MocTUTaTh 15% moTpednseMol MOTIIHOCTH.

Ha pwuc. 2 mokazaH cHeKTp MTHOBEHHOW MOMTHOCTH, MOTPEOISEMOU TPHUBOJI-
HbIM JBUTaTejeM asiMmococa (acuuxponHbid asuratenb AOJ[-1000-8Y1, 1000 kBr,
6 kB, 750 06/MuH).

MOIIHOCTb,
kBT 30 3ybnioBas rapmMonuka, 900 I'ny
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Puc. 2. Criektp MrHOBEHHOW MOIITHOCTH aCHHXPOHHOTO JABHTaTEeNsl JBIMOCOCA
(1000 kB, 6 B).

Hccnenyemsblii ABUTaTENh OBIT YCTAHOBIIEH HA arperat mocje peMoHTa. B xoxe
MOCJICPEMOHTHBIX HMCIBITAHHH OH OBICTPO HATPEBAJNICS JAKE B PEIKUME XOJIOCTOTO
X014, JJIS MPEAYTNPEKICHUS aBAPHH PYKOBOJICTBOM IIeXa OBIJIO MPUHITO PEHICHHE O
JDOTIOJTHUTETPHON THATHOCTHKE.

AHanu3 crniekTpa nokasain, urto ypoBeHb 100-reprioBo# TApMOHHKH MTHOBEHHON
momHOocTH Aocturaer 30 kBT, Takke NMPUCYTCTBYIOT TapMOHUKH ¢ yacTtoramu 150,
200, 300 I'm. O6panraeT Ha ceOsi BHUMAaHUE TAKXKE SAPKO BBIPAKEHHAs TapMOHHUKA C
gactorod 900 1. D10 «3yO1I0Ba» TrapMOHHWKA, €€ YacTOTa PaBHA TMPOU3BEICHHIO
obopoTtHoi yactoTel (12,511) ¥ konmuecTsa 3yo10B (72 mT). Bee 3TH npH3HAKK
CBHJIECTEIIFCTBYIOT O TOBPEKIACHUH TAKETa CTaH, YTO W OBLJIO TOATBEPKACHO pe-
3yNIbTaTAMHU <BCKPBITHSI» TBUTATEIIA.
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Takum 00pa3oM, CIEKTP MIHOBEHHOH MOUIHOCTH SBIIAETCSA HAJCKHBIM THATHO-
CTHYECKUM KPUTEPUEM COCTOSHUSA SJIEKTPOMEXAaHUUYECKUX CHCTEM. /[ ananmsa cie-
AYET TOJYYUTh MACCHB CyMMBI MTHOBEHHBIX MOLTHOCTEN 1O TpeM (pazam. ["apmonu-
KA 000POTHOM YaCTOTHI M KPATHBIE UX OTPAKAIOT COCTOTHUE MEXAHUIECKOU CHCTEMBI
MPUBOJA, TAPMOHUKH, KPATHBIE YAaCTOTE MUTAKOIIETO HAIPSIKEHUA, — COCTOSHUE
SJIEKTPOJABUIATEIIA.
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MNOBBIINEHUE SHEPTO®®EKTHUBHOCTH HUKJIA OBOPOTHOT' O
BOAOCHABXEHUA TOPHOOBOTATUTEJIBHOI'O KOMBUHATA

BBenenne. OgHuUM H3 CTPaTErHYECKUX HAIPABICHUH pedOpMHpPOBAHUS CO-
BPEMEHHBIX CHCTEM BOJOCHAOKEHUSA sBIAeTCS >P(PEKTHBHOE IHEProcOepeKEHUE,
YMEHBIICHHUE 3aTPAaT U TOTEPh SHEPTOHOCUTENIEH, COKPAIIEHHE YHEPTOEMKOCTH TIPO-
aykuud B ycryr. OCOOEHHO aKTyambHBI 3TH MPOOIEMBI I IPEANPHATHH cepbl BO-
JOCHA0KEHHSA W BOJOOTBEACHUS YKPAMHCKUX TOPOIOB, MPEANPUATHNA TOPHOPYIHOH H
METATYPTHYECKON TPOMBIIIIEHHOCTH, & TAKKE XUMHUYECKUX MMPOU3BOJICTB.

TexHOMOTHUECKHH TTPOLIECC BOAOCHAOKEHHUA HA TIPEANPHATHAX YKA3aHHBIX OT-
paciel XapaKTepU3yeTCs HEPALMOHAIBHBIM HCIIOJIb30BAHUEM 3JIEKTPUIECKOU SHEP-
THH B TIPOM3BOJACTBE BCJIEICTBUE 3HAYUTENHHOTO H3HOCA TPYO M AEHCTBYIOMIETO 000-
PYAOBaHHS, HAIMYHUS MOTEPH BOABI MPU TPAHCTIOPTHPOBKE M HEOOOCHOBAHHO OOJIb-
OIMMH 00BEMAMH €€ TIOTPEOJICHHSA, 4 TAKKE W3HAYAIBHO BBICOKOM 3HEPTOEMKOCTHIO
MPOAYKIUH U YCIIYT, 3aJI03KEHHOM MPH NMPOEKTHPOBAHWUH STUX MpeanpusaTHi [1].
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