U3BECTHUY
TOMCHKOI'O OPZIEHA TPYIZOBOI'O KPACHOI'O 3HAMEHH
TIOJIUTEXHHYECKOTO HHCTHTYTA nmenn C. M. HHPOBA

Tom 212 1971

HUCIIbITAHUSA MOILHOIO ACHHXPOHHOTO ABUTATEJI
C TEPMOPEAKTUBHOH HU30JiAULHNEHN

A. H. 3yes, JI. 1. Knenwreitn, B. I'. Paszanos, B. I'. Cakos, M. 3. Tyaaep

(ITIpencraB/ieHa HAayYHbIM CEMHHAPOM Kadelp 3.1eKTPHUECKHX MALUHH
H 06lIell 3JeKTPOTEXHHKH)

Ha HoBocubupckom 3sapoge «CuO3JeKTPOTSAKMALI» BHeIpPEHA TepMO--
peakTuBHasg u3oasauus Monoaut-1I nas KaTymeyHelx OOMOTOK KPYIHHIX
3.1eKTpHYEeCKHX MaluuH, paspaboraunas BOM cosmectho ¢ Cu6HHITH.
{1301upoBaHHLIE CYXOH CTeKJIOCTIOJHHUTOBON JIEHTOH KATYIIKH VKJIa/biBa-
I0TCSl B CePAEYHHK, KOTOPLI 3aTeM MPONHUTLIBAETCS NOJA BAKYYMOM 3MOKCHI-
HbIM KOMIIAyHAOM H MeABepraercs 3aneuke. FI3BecTHO, 4TO TepMOpeakTHBHAS
H30JAMSA OTJAHYaeTCs OT KOMNAaYHIMPOBAHHOH MHKaJeHTHOH OoJiee BBICO-
KHMH 3JIEKTDHYECKHMH, MEXaHHMUYECKHMH M TelJIO()H3HYeCKHMH XapakTepH-
CTHKAMH.

IIpoBeneHbl cpaBHHUTeJbHBIE HUCNIBITAHHA CEPHIHOTO aCHHXPOHHOTO [BH-
ratesisi ¢ KOPOTKO3aMKHyTbiM poTtopoM THna A3-500/6000 (500 87, 6 «xs,
57 a, 3000 06/MHH) ¥ BBLINOJHEHHOTO Ha ero 6ase JBUraTeJass ¢ U30JsALHeH
Monoaut-11. JIBUrartesu OTJAHYaOTCS TOJIBKO THIIOM H30JSLHH, TPHUEM TOI-
IMHA ee OJWHaxXoBa. EcTecTBeHHO, ABUratesH HMEIOT NMPAKTHYECKH OJHHA-
KOBbIE 3J€KTPOMATHUTHbIE TTOKa3aTeJu K pacxojbl Bo3ayxa. Hekoropwie or-
JINYUA B BEJMUHHAX TOKA XOJOCTOrO XO4a, MOTepAX B CTaJJd H ApP. HE Ipe-
BbIIIAIOT OGLIYHbIE OTK/JAOHEHHS, OTMeuaeMble MPH KOHTPOJbHBIX UCIBITAHHSY
CEepHHHBIX AiIBHraTeJel.

Aae KTPpHYECCKHEe HCNbITAHHS H3O0JAUMH

JBurarenu Boigepxkaau pernamentupyemoie 'OCT 183-66 ucnmranwust.

CpaBHeHHEe BeJMUMH AHIJEKTPHUECKHX MOTepb B mNporpetsix ro 45°C
MallHHaX NpHBeAeHo B Ta0.1. 1. H3 KOTOPOH BHIHO, 4TO A5 H3oasnuH Mo-
Hoo1uT-11 oHM B nnanazone paGounx Hanpsikenu#t B 1,5 pasza Huxe.

Herniocpencreentoe cpaBHeHKe 3JIEKTPUUECKOH MPOUHOCTH THIIOB H30JsI-
IIMH HEJIb3§ BLINOJIHUTL, TAK KaK Npo60oi 0OMOTOK He OCYUIEeCTBJIEH C ILIEJBK:
COXpaHeHHsa JLRHUraTedqeii, TeM €oJjee, UTO TO Pe3VIbTaTaM HCIOLITAHHHE TOJBKG
Ha OJIHOW Mape JABHraTtc/ell CpaBHEHHe HeIpaBOMEpPHOC.
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HMcnbiTanusa Ha oOpa3uax, H3TOTOBJCHHBIX MO NPUHATON A3 MoHoauT-{f
TEXHOJIOTHH, MOKAa3bIBAIOT, YTO €ro 3JeKTpHYecKas MpovyHocTh B 1,8—2,0 pa-
3a BbILLIE.

Tenaosrle HCABITAHHA ABHraTejei

JlBUraTteny ocHalleHbl TeHTOKOHTPOJIEM, [O3BOJSIOLUIMM ONpee/asiTs Ha-
rpeBbl aKTHBHOIl CTa/JH H MOTOKOB BO3AvXa. M3-3a TexHosornueckux u Kow-
CTPYKTHBHBIX TPYJAHOCTe!l He TOCTaBJIEHBl T€PMONapbl Ha AKTUBHYIO Men

craTopa.
Pesy/ibTaThl H3MEpPEHU B HEKOTOPbIX XapaKTePHbIX peKHMAax MpHBeje-

Hel B Taba. 2.
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K8 a K&T k8T | °C  |m¥jcex| °C °C IPC
. K — e 6,6 23,8 1,16 4,3
1 BeHTUASUHOHHBIH
M —_— — 6,5 22,3 1,16 4.8
2  XogocToli xof K 6,0 136 6,1 235 4,0 18,7 10,4
M 6,03 13,7 7,1 229 40 155 1!
[Tutanne 06MOTKI
3 nocTofHHBIM TOKOM K 0,116 57,0 23.6 86 17,3 40,8
M 0,115 57,1 226 80 154 258
C HOMHHAaJbHBIM
4 qoxom W Hanpsaxe-K 6,01 56,9 16,6 8,6 545 59,6
HUEeM M 6,02 56,9 21,5 8,3 46,6 43.5

CpaBHenHe NaHHBIX pexxuMOB 3 M 4 nokaswiBaet, uto Monoaut-11 obec-
reunHBaeT 3HAYHTENbHOE CHHKeHHe MEperpeBoB OOMOTKH CTaTopa, MpHuenm
He TOJbKO BCJEACTBHE ee 6ojee BbICOKOrO KO3(puIHEeHTa TenonpoBOAHG-
CTH, HO W OJarcgapst TOMY, 4TO NPH NPONKTKe CepleuyHHKa ¢ 0OMOTKOI KOM-
NayH 3anoJHseT 3a30pbl MeK/Ay KaTyUIKAMH U CTeHKAMH a3a, NPONUThiBA-
eT NPOKJAJKH B Na3ax H OaHoaxKHble BA3KH B JOGOBBIX UACTSX.

Anannz ucnbitaduii ((cm. [Tpnioxenne) nokaswiBaer, 4To 5KBUBAJCHTHAS
TelJIoBasi NMPOBOJAHMOCTb MEXKAY MEAbI H OTBOJAALLEH H3 OOMOTKH TEILIC
cpeloi (CTaJblo CepAeUHHKa MJIH BO3AYXOM B KOp3HHE JTOOOBbIX YACTEH) VBE-
Juyuiach B ABurartese M npumepHo B 1,5 pasa Kak B na3oBoil, TaK U B J100¢-
soft wactH. Cpeanuil neperpeB OOMOTKH cTaTepa jABuUrarens M oTHOCHTEIBLUO
sxoasiutero Bosayxa (t=40°C) B HOMHHAIbHOM pexHMe Huxe Ha 16,5°C
(46,5° C npotns 63,0°C).

OGpaboTka pe3yabTaTOB NOKA3bIBAET TAKXKE, YTO MPH JONYCTHMOM CPel-
HeM neperpese oomoTkn 80° C npurarens K cmocoben Hectu Harpysky 560
rer, a apuratenb M — 670 ka7, T. e. Ha 20% BbILe.
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[IpuBeneHHnle pesyabTaTel 06paboTKH TOKa CcJaelyeT pacCMaTpHBaTL
KaK KayeCTEEHHbIe, TaK KaK TOJbKO MUCOBbITAHHE pAla MalluH MO3BOJSAET HC-
KJIIOUHTb BO3MOXKHOE BiiMsIHHMe caydalHbiX (akTopoB (HamnpHMep, KauecTBO
H3TOTOBJIEHHSA pelieTKY JO0OOBHIX uacTell, MIOTHOCTh HAJOXKCHHS H30J/SLMHU}
U TIOJNYYHTH KOJHYecTBeHHble cooTHouweHHsi. OIHAKo ciaelyeT BCe Ke OXH-
1aTh 3HAYHTENbHOTO 3 dekra oT npuMedenns Moroaut-11, Tem Hosee, uTo ee
BLICOKAS 3/ieKTpHUecKas MPOUYHOCTh M03BOJSET YMEHbIIUTD TOJIHHY KOPIYC-
Hoit uzoasuu npumepiio Ha 30Y%.

McnniTanug ¥30a91UHH HA HAAEXKHOCTD.

OO6uienprn3HaHo, 4T0 MAKCHMAJdbHBIM TEeMIepATYPHBIM H MEXAHHYECKHM
BO3CHCTBUAM H3OJAAIINS MOABEPTracTCAd B pexkHMe NycKa NPH MaKCHMaJbHO
JlonyctuMofi ero aautenapHoctd. Ha apurarene M popinoaneno 1000 myckos
fI[pM HOMHHAJRHOM HANpSAMKEHHH, C NMpelfesbHo aonycTuMoil no TexHuuyeckum
YCJAOBHAM MaxOBOMl MacCOH, NMpHUeM pexKUM padoThl MeXAy NMYCKaMH TMOAO-
OpaH Takum o6pa3oM, 4ToOBl CpelHHuil meperpeB OOMOTKH cTarTopa lepen
OUYepeAHBIM MYCKOM OBl GJIM30K K NMepeTpeBy B HOMHHAJBbHOM DexXHMe (471
UMHTaUHH TaK Ha3biBAEMOFO «IYCKa U3 TOPSAYEro COCTOSHHUSAY).

3arem ObI0 BhIMOJHEHC D0 pexkKHMOB AJs ONpelefeHHsl CrlocoOHOCTH
H3OJISILKH BLILEP2KHBATh MAKCHMAJIbHbIE TEOPEeTHUeCKH BO3MOXKHBIE KoJjeOa-
HHA Temneparypbl o6MoTKU. Oxnaxaenusiit B cpeagem 1o —20° C nBurartenns
3amyckaJjcs ¢ MaxeBoi maccoft, Ha 30% mpemblaIIed AOMYCTHUMYIO 110
TexHuveckHM YCJAOBHUSIM, 3aTeM OTKAMIOYAJCs OT CeTH U 3aMHTHIBAJCSA MOCTO-
AHHBIM ToKOM 1,2-Iy0y (M) ¢ JOBejenMeM cpejiHeln TeMnepaTyphl OOMOTKH A0
~+150° C.

Tfocae cnucaHHbIX pPe:KHMOB ABHTaTe/b BbiAeprkaj HCHOBITAHHA H30/1-
uud na npoCoft npu U=15 x8 (mo F'OCT-183—66 Tpedyerca 13 x8). B npo-
LLecCe HCHBITaHMI 1IPOM3BOAMINCH BHEUIHHE OCMOTPBI COCTOSIHHSE OOMOTKH H
HU3MEepEHNd IH3JeKTpHueckKuX norepb. CocTosiHne OOMOTKH He OTJHYaeTcs
OT HCXOJHOrO, BeJIHUMHA tgd 3aMeTHbIX M3MeHeHHil He mpeTepreJaa.

* * *

HMceneaopanusa neuratens c uzoasanved Moroaunt-I1 noareepxkiawT ee
BBICOKHe zJIeKTpHUYeCKHe, MeXaHHueckue U TenjodH3nyecKue CBOHCTBA U B Ile-
JOM MOKa3blBalOT BBICOKYIO 3(D(PEeKTHBHOCTb €e NMPHMEHEHHs B MOLIHBIX BBICO-
KOBOJ/IbTHBIX JIEKTPHUECKHX MAIUHHAaX. )

Mpunoxenne

O6paGoTka TeMJOBLIX HCTIBLITAHHI BHINOJHEHA B HHXKecHenylwoiieM o6be-
Me H OuepelHOCTH.
1. Tlo metony, uznoxenHomy B [1], npoussenena o6paGoTka pexHMOB
¢ [>0,71; (B HUX MeHbILIe BJAHsSiET NOTPEIHOCTb MU3MepeHHl) ABuratenas K.
Onpenenena cpefHsis TemyoBast IPOBOJUMOCTb JJOGOBBIX YacTel A; W BeJHUH-
Hbl TENJIOBbIX TMOTOKOB M3 Na30BOH 4acTH OOMOTKH B JOGOBYIO ( B KaKIOM
pexKuMe.
- 2. Tlo (8) u3 [l] cupemenena BequYHHA ( B PeKHME XOJOCTOrO XOAA
apuraresg K.
3. Bo Bcex peuMax onpeje/eH yAeAbHBIH TENJOBOH OTOK Yepes H30J5-

HHIO B MMa30BOH 4acTH Pj=Py— a4 H TOCTpOeHbl (pHC. 1) 3aBHCHMOCTH cpel-

I
Hero meperpeBa cepiedHuka ¥cp OT BEJHUYHHBL P; JJIsl HATPY3OUHBIX PEXHUMOB
c U=6xs6 (npsiMasi a) ¥ pexuma NUTaHHUS NOCTOSIHHBIM TOKOM (npsamasi 6).
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4. Ecau B nepBoM npub/inueHny NOJOKHTb, UTO CePAeYHHKH OOOMX ABH-
rateseil HIEHTHUHbI B TEMJOBOM OTHOILEHHH BO BCEM, YTO He CBSI3aHO ¢ 00-
MOTKO#1 cTatopa (paBercTBo reomerpus, dyukuun I (I;), pacxonos Bosayxa
H ap.), Torpa ans asuratenst M yHKuns e (pi) Ao/MKHa OHTb napaJienbHa
NpPAMOI @ B pacnoJioxKeHa HUXKe HAa Pa3HOCTb B BeJUUHHAX O¢a IPH XOJOCTOM
xoje ABurarteneit (npsiMas 8), a (PYHKUHS, BhIpaXKeHHasi npsaMoil 6, 10JIXKHa
ObiTh cipaBefnuBa u sl nurarenass M. [lo npssmMeiM 6 U 8 ONpeneseHsl Be-
JUUMHBL P; (2 CJA€40BATEJNBHO U ¢) BO BCeX pexumax aBuratens M.
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Puc. 1. I — xogocroii xon, U=1,0; 2 — wacTHYHasg Harpys-

wa, U=1,0; 1=0,8; 4, 4 — noanHaa Harpyska, U=1,0; [=1,0;

5 — BeHTHNAUHOHHBIH pexuM, U=0; I=0; 6 — nurande 00-
MOTKH HNOCTOSHHBIM TOKOM, 1=1,0

5. Jlaa KawJoro pexuma cucreMa ypapnenuit (8) u (10) u3 [1] pe-

1iaeTesi OTHOCHTENbHO 1apaMerTpoB Ay U Ag MPH H3BECTHOM 4.
3aTeM ONpeie/IsiiOTCS CPeJHHe 3HAUYeHHs] BeJHYHH Ay ¥ hp ABurarens M.

Jas asuratena K 6bl1a npHHATA BeduunHa he=6,5587/noe. m °C, uro

coorsercTsyeT 1;=0,16 87/m °C. B urore nonyuens cpeinue BeJTHUHHBL:
re=6,55 0 A1 =3,89 — nas asurarens K,
o=10,0 1 A,=D5,76 — nas nsurartess M.

OTHOCHTEbHbBIE OTKJOHEHHST HCKOMBIX BEJHUYHH A OT CPEIHUX HE MpeBbl-
ILAIOT BO BCeX pexuMax =69 (3a HCK/lOUeHHEM PeXHMa MOCTOSIHHOTO TOKa
nsurateass M, rie, BO3MOJKHO, BO3pacTaeT pOJib MOTPELIHOCTeH H3MepeHuii
BCJEACTBHE OTHOCHTENBHO HH3KHX Tcg H Bepoow.). BeJHUHHBl A ABHrateas M
Bbillie MpHMepHO B 1,5 pasa.
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Puc. 2. [leperpeB 06GMOTHH cTaropa MO AJHHEe HATYIICK B HOMUHAJIbHOM
pemume. [ — asurateds K, 2 — pewrareas M

Ha puc. 2 nmpeicTaB/eHbi KPUBblE paclpeeseHusi Neperpesos 00MOTKH
craTopa 06ONX [IBHraTesell B HOMHHAJIbHOM peXXKiMe, MoJydeHHble pacyeToM
¢ HCTOAb30BaHHeM Beanuuu (*) u GyHKuui Gco(p;) Ha puc. l.
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