H3BECTHUY
TOMCKOTO OPIEHA OKTABPLCKO¥M PEBOJIIOIINU
1 OPAJEHA TPYAOBOI'O KPACHOI'O 3HAMEHHU
NOJMUTEXHUYECKOTI'O HHCTHUTYTA um. C. M. KUPOBA

Tom 284 1974

K BblIBOPY UCIBITATEJIbHbIX HATIPSI)KEHUH
BHUTKOBOM H3O0JIAUHUU MOHOJIUT-2 CTATOPHBIX OBMOTOK
KPYNNHBIX 3JIEKTPHYECKHX MALIHH 10 NPONUTKH

I1. JI. ABICEHKO, B. I'. CJKOB, TI'. I'. UIAJIMH

(lpencrasnerna HayuHbIM ceMHHApoOM Kadelp 3JeKTpHUECKHX MaIlUH U annapaTos
H o0wedl 3JMeKTPOTEXHHKHU}

B npouecce npou3BOACTBA BHTKOBAasi H30JALNHS TOJBepraercss MIlOro-
YHCJE€HHBIM MeXaHHUeCKHM BO3JCHCTBHSIM, 4acTO TPaBMHDYIOUIHM H30J5-
uo0. Bo BpeMsa 3sKcHayaTalMM BUTKOBAs U3OJALMUS HCILITHIBAET JAJIHTE/b-
Iibleé TEPMOMEXAHHUECKHE HArPY3KH, Ha Hee JeHCTBYIOT MepeHanpsiKeHus, B
JeCATKH pa3 NpeBocxodsline pafouee HalpsxkKeHHE. ‘

IMpaBuIbHBIA BBIGOP HCHLITATEAbHBEIX HaIPSKEHHH CnocoOCTBYET BbISIB-
JgeHno JeeKTOB B H30JIIHH BO BpeMst H3rOTOBJEHHS W CBOECBPEMEHHOMY
KX YCTPaHEHHIO, TOBBIIIEHHIO IKCIIYATALHOHHON HAaAEKHOCTH.

Mg KpynHbIX 3/eKTpuuecKHx MawmuH, paspabarniBaeMmmx HUM u BoI-
nyckaeMblX 3aBoloM «CuHO3/EKTpOTA:KMAll», Ha paboure HalpsaKeHHs OT
380 no 10000 ¢ npuHATH B 3aBHCHMOCTH OT HOMHHAJbHBIX HalNpsaxkKeHHi H
MOILHOCTeH TPU KOHCTPYKUHH BHTKOBOII H3OQJSIIHH.

1. Tlposox IIC/, ycu/ieHHbil CTEKAOCHIOIHHHTOBONH JIEHTOH TOJIIHHGEH
0,09 mm BnomHaxJsecra, wau nposoxn [MTITBC]I.

2. TIposox TICJI, ycuJleHHBI CTeKAOCTIOIHHUTOBOH JEHTOH TOJHHOM
0,13 mm BnoJHaxJecrTa.

3. Ilposon TIC/, ycujieHHBIH CTEKJIOCTIOAHHHTOBOH JICHTOH TOJLIHHOM
0,13 mm BHmomHaxIecTa H CTEKJOJEHTOH Ttosaunuolt 0,1 mm BHOSTHAXIECTA.

B rauectse 06pasuos AJs HCIBITAHHS BHTKOBOH M3OJALMH 10 BAPUAHTY
Ne 1 Gpiny BRIGpAHB! KATYINKH CTATOPHOH OGMOTKH BBICOKOBOJBTHOTO 3JICK-
Tpoasurarteast A3-290 (290 xset, 6 k8) m BapuaHT 2 U 3 — HU3KOBOJILTHOTO
saextpoasuraresas A3-290 (290 xsr, 660 8).

ITo Bapuanty Ne 1 5(QeKTHBHDBII BHTOK COJepKas ONHH 3JeMeHTap-
HblH TPOBOJHHK, 4TO CBOHCTBEHHO BBICOKOBOJILTHBIM MAIIHMHAM MOIMHOCTBIO
no 1000 ker, n no sapuantaM 2 u 3—6 sjeMeHTApPHBIX IPOBOAHHKOB, UTO
XapakTepHO /51 HHU3KOBOJLTHBIX MAaIlHH M BLICOKOBOJLTHBIX MOLIHOCTLIO
cenimie 1000 xaT.

Karylwku #3roTas/inBa/dnch N0 NPHHSITON TEXHOJNOTHH IS CTATOPHBIX
06MOTOK ¢ m3osisuueli MOHOMHT-2. OCOGEHHOCTBIO TEXNPOIecca SBJASETCH
Ha/0XKeHHue BHTKOBO[ H KOPNYCHOH H30/SLHH KATyUIeK CYXHMH CTEKJOCJIO-
AMHATOBLIMH JICHTAMM C HOC/AEAYIOIleH NPONHTKOM KaTyIIeK MOocJde HX YK-
JalKH B CEPACUNHK CTATOPa 3MOKCHANLIM KOMNAayHIOM BaKyyMHO-HAarHeTa-
TeJbHBIM CHOCOBOM. ‘

[Tocie HAMOTKH JIOZOYEK, MX ONPECCOBKH, DAaCTSMKH H DPHXTOBKH H
NPOBEJIeHHsT yKIaOYHBIX PaboT onpefessnach KpaTKOBPEMeHHas 3J1eKTPH-
Ue€CKasl MPOYHOCTh BHTKOBOH H3OJSIUMH. [ UCTIBITAHUN KATYIIKH B cepeH-
HE Ma30BbIX uacCTej; Pa3pesajuch Ha JBe paBuble uvacTH, Kaxpmas moayka-
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TYLIKa BKJIOYaJa NMOJHOCTBIO OAHOCTOPOHHIOI JOGOBYID YacTb, YTO OYeHb'
BAaXHO, TaK KaK INOBPEXK/CHUE BHTKOBOM H3OJANLHH IPH €€ M3TOTOBJICHHH
BeposiTHel BCero B J1060BbIX yacTax. Konusl B mecrax paspesa Pa3BOAHIHCH
B cropolbl. Bo n3bexanue BaHAHHA cocefilero npoGost Ha BEJIHUHHY 11DO-
OMBHOTO HAlPSIIKEHHS Ha MCOBITBIBAEMYIO MAPY TPOBOJHHKOB HanpaxeHHe
10/1aBaJioCh Yepe3 BUTOK.

HcnbiTaHus MPOBOAHNHCH Kak HANpPAMEHHEM [IPOMBILIAEHHON YacTOTHI,
TaK H UMIYJbCHEIM HAaNpSKEHHEM, JJIs Yero HCMOJb30BAaNACh BHICOKOBOJDT-
Has ycraHoBka 2K8 (aHasnornunas ycranoska 2K7 B [1]).

- Ha puc. 1 nokasauel unTerpajbHble KpHBBHIE NPOGHBHLIX HaNpsiKeHH A
BHTKOBOH H30JALKH (BLIIOJHEHHOM M3 M30aauun  nposoga [ICJ, oxuoro
C/JI0Sl CTEKJOC/IOIHHUTOBOMH JIEHTHl TOJIIH-

T 6514 |2 HOft 0,13 s M CTEKAOJEHTHI TOMILIHHOL
o0 o7 0,1 mm Bnosnaxsecra) 06pasioB, KaTylek
@b I /i H CTATOPHBIX 0OMOTOK.
wl. # ffL‘/ ITepecuer kpuBbix 3, 4, 5, 6 npoBomxmHI-

i €l € TOMOUIbI0 (QYHKIUHH pacrpefecHHs
7 F f BEPOSITHOCTE HAHMEHDbIUEro ujeHa BapHa-
. "l' ’ UHOHHOTO psifa (BbIGOpKH) [2]:
50 1 4 Fou :1"‘[1_[;11 ]m’
; ,1[,! e
P LH F, — Bepositnocts pacnpeaeseHust
U NpOGUBHLIX HANPSKEHHH EeAUHNYHBIX 00-
4 ;‘ | pas3uos;
7 / F ., — BEposiTHOCTD pacnpenesenus
J 7 NpOOUBHBIX HaNpsKEHUH  usgeauil  (ka-

0 7 273 475 6 <£s0p TYLIKH, CTaTOPHOW OOMOTKH);
KO3(Q@UUHEeHT M HaXOAHTCA KaK OTHO-

IIeHHE MOBEPXHOCTH H3OJSILHH BHTKOB BCEQl

KaTylKH (cTaTtopHONl O6MOTKH) K IOBEpX-

HOCTH cOpasiia.

Pu. 1. Kpusble 1, 2 — BrIpaBHHu-
BalOIlHe  MHTErpajbHple KPHBbIE
NpOOHBHBIX HANpPSKEHHH BHTKO-
BOH H3oaanuH 06pasnoB (AJHIIa

ajekTpoXa 950 mm) mocae pac-
TSKKHM, PHXTOBKH H ONPECCOBKH
(1) u mocje YKIaiKH B XKeJe3o
cratopa (2). Kpusne 3, 4, 5, 6 —
PACCUHTAHNBIE KPHBLIE NIPOSHBHEIX
HapsKeHHH BHTKOBOH H30JSIHH
KaTyueK MAaliHH MOIMHOCTBIO OT
2500 mo 5000 xer: U =6 «xer,
m=208 (3), U=10 «sr,
m = 26,4 (4) craropHHx ofMmo-
TOK TeX e MAaIIHH Ha COOTBeT-
CTBYIOI[HE HANPSIKEHHs: m =

Ias KaTyuiex HOMEHKJATyphl Malliui
3apona «CubanekrpotsikMmanty xKo3bPUIyu-
eHT m xonebaerca or 21 no 40, ansg cra-
TOPHBIX 00MOTOK MawuH—oOoT 1000 10 1900.
Pacnpenenenne Hanps:KeHHsT [0 BHTKaM
KaTylKH  NPHHHMAJOCh  PaBHOMEPHBIM.
AHasornydo GweH 06paoTaHbl pesyiabTa-
Thl HCOBITAHHA JAPYTHX BUJIOB. BUTKOBOM
H30JISIIUH,

Hanapie 06paboTKH NPOOGHBHBIX Hall-

= 1010 (5), m==1270 (6) 1
psxkenuit  (raba. l) TOKa3bLIBAIOT, UYTO

3JEKTpHUECKass TPOYHOCTb BHTKOBOH H30JAUHMH KATYIIEK H B IEJ0M
CTATOPHBIX OOMOTOK MAaUIHH HMEET JOCTaTOYHO BBICOKHI ypOBeHb. JTO OT-
HOCHTCH M K MHHHUMAaJbHBIM 3HAUEHHSIM, B OCHOBHOM XapaKTEpU3YIOMINM
paboTocnoco6HOCTE H30ASUMH. MaTemartnueckasd 00pabOTKa MAHHBIX HCHBI-
TaHHI 103BOJHJI2 00@CHOBATb BBIGOP HCHBITATEIbHBIX HANPsAKEHHH BHTKOBOM
H30JIA L. .

OcnoBHas nenb NPOQHAAKTHUECKHX HCIBITAHHH COCTOHT B TOM, yTOOLI
oTO6pakoBaTh ocnab/jeHHBle MeCcTa H30JSIUHH 0 ee NDPONHTKH U TeM CaMBbiM
HCK/AIOUHTb CAY4aud BUTKOBBIX 3aMbIKaHHH OGMOTOK HOC/AE [POINHTKH M 3a-
NeYKH H30JAIHH,

HauGonee nenecoo6pasno nmpoBepKY BUTKOBOH H30JSIIIHH BHICOKHM Ha-
IpAKeHHEeM [POBOAHTh NOCJAe HM3TOTOBJEHHSA KATYIIKH HEH30JHPOBAUHON
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(nepea HaJOKeHHEM KOPIYCHOH HSOJANHM) M IOCTIE YKJIAJKH KaTyllex B
CcepAeUHHK €TAaTOPa [0 COCAMHEHHsS KaTyLIEUHBIX epeMbluex.

B NpUHATHX KOHCTPYKIMSIX BHTKOBOH H30/1AIHH (TabJ. 2) paccrosnuc
MexKJIy Mebio IIPOBOJHHKOB COCE{HHX BUTKOB COCTaBJsSeT 0,6: 0,8 u 1,2 um.

BosbMeM Kpailnui cayuai. Maonsunus Mexny BUTKAMHE HMEET CKBO3HOC
fioBpeK/AeHHe THIIA TPEIIHH, IPOKOJIOB, PaspyIUeHUsT U30MALMH IIpH CoXpane-
M PACCTOSIHUN MeXKAy BHTKaMH.

Bocnoab308aBIKCL 3aBHCUMOCTBIO PAa3PAAHOrO HAlpSIXKEHHsi B BO3AYyXe
110 TIOBePXIOCTH CYXOi H30JAnHH [3], MOXKHO onlpeaeauTb HPOGHBHBEIE HA-
npsskenusi. Mx sHayenusi saHeceHsl B Taba. 2 (cTonduer 3, 4) # COCTaB/IAIT
1,3; 1,7 u 2 Ke.

CpaBHeHHe NPOGHBHHIX HANPSKEHHH CKBO3HBIX HOBPEXKJEHHH W MHHH-
MaJbHBIX 3HAYeHH] AeKTPHUeCKOH IPOUHOCTH BHTKOBOH H3OJSIMH NMOKa3bl-
BAET, YTO B BHIGOPKAX OTCYTCTBYIOT NMOAOGHEBIE Ne(eKTH BUTKOBOW H3O0/SALYH.

EcrecrBenno keaanne oTOpakoBbIBATb CKBO3HBIe MOBPEKAEHUS, HO, KAK
BuAHO H3 Taba. 2 (ctoabus 8, 9), 1A 5TOro noTpe6oBaNoCch Obl HCIBITATED
Hoe HANpSIKEHHE HA KaTylIKy B 3aBHCHMOCTH OT YHCJa BHTKOB (Tabui. 2,
croadel 7) no 36 x6. Ha Takue HaupsiKeHHa TPYAHO CO3/1aTh HCIBLITATE]b-
Hble VCTAHOBKH, 72 M B 3TOM HeT HeOOXOAHMOCTH.

[Tpu BBIGOpE HCHBITATENBLHLIX HaNpsizKEeHHH, OUEBHIHO, Hal0 HCXOLATD
H3 CJeYIOUHX OCHOBHBIX TOJOXKEHNHI: HCTBITATEJNLHBIC HANpPSKeHUs J10.1K-
HBl OTGPAKOBLIBATH KATYIIKY C TPYOBIMH AedeKTaMH, CNoCOOHBIMH BLI3BATH
MEZKYBUTKOBBIE 3AMBIKAHUS B 3KCIJIyaTalHH, U JOJKHBl ObITh NPUHATH ME.
pHI, 4TOGBI TIPH HCNBITAHKWH BHTKOBOH H30JSLHH HE NOBPEAHTH KOPIYCHiyIO.

I/ICXOIIH 13 nepBoro Tpe6OB8HHH, BUTKOBAasl H30JAIHS JIOCJe NPONHTKH
4 3aleuKkHd HO/XKHA HMETh 3JEKTPHUYECKYIO MPOYHOCTh, o6ecleunBalomylo
HajexKnyio paboTy H30JALHH, H ObITh Bbile 3KCIyaTAalMOHHBIX lepenanps-
JKeIH,

Ilenu, riyctoTel ¥ Apyrue AedeKTsl B U30JSAUUN 3aNOJHAKTCA BO BpeMs
NPONUTKA 3NOKCHANBIM KOMIIayHAOM, KOTOPBIH HMEET A0CTATOUlO BBICOKHIM
YPOBEHD 3JEKTPHUECKOH IIPOUHOCTH II0CJ]e IOJHMEPH3alHH.

pHMeM XVAIHH cayuail, Korla NMPOHCXOAHUT cOJIHKEHHE MPOBOLHHKOB
Ha MaJble PacCTOAHHS M H30JALHUA MeXKIy HHMH HMEeT CKBO3HOe MNOBpex-
genue. B 3ToM cayvyae 3j1eKTpHYeCcKasi MPOYHOCTh BHTKOBOM H30JAUHH Oyaer
ONpeNeaATbCsl TOJIIHHON €08 3NOKCHAHOTO KOMNAyHAa, 3aMoJHHBILETO
CKBO3HOe .NoBpexIenne. MoKHO HalTH HaUMeEHbIIee paccTosHue § Mexay
BHTKaMH, KOTOpOe elle MoxeT ofeclednTb 34 CUeT CJI0A KOMIayHaa HeoO-
XOAUMYIO 3J€KTPHUYECKYIO TIPOYHOCTD.

3HaueHus § MOXKHO OTIPENEJNUTD 110 BhIPaXKEHHIO

s R Un
Vv 2E

X

(MM))

rae

k — KosguuuenT, onpefendomuil KpaTHOCTb MHHHMAaJ/IbHOH 3JEKTPH-
YeCKOHi NPOYHOCTH BHTKOBOH HM30JSIIMM 10 OTHOUIEHHIO K MepeHanpsxKe-
nuaM. [To aHajoruu ¢ KOPNyCHO H30JsIHEl C HEeKOTOPBIM 3alacoM MOXKHO
npHHATE R=2,5.

U, — nepeHanpsKeHHs: BUTKOBOH H30JSUMH (K68/6UTOK) NOACYATHIBA-
rores 110 [5]

U,=0,122 U, (k8 ann),
rjae
U, — nuHeliHOe HanpaMKeHHe MAllIHHBI, K8;
l,— nJIpHa Na30BOH 4acTH KATYLIKH, M;
E - MuHuManbHOe 3HavyeHHe 3JEeKTPHUECKOH NPOYHOCTH 3IOKCHAHOIO
koMnayHjga. Ee MOXHO NpuHATbL paBHO# 20 x6/mm.
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3Hag § (MCNoJb3ys 3aBHCHMOCTb Pa3pafHOrO HaNpskKeHus N0 CyXoi
H30JA1HH), MOXKHO ONpeleuTh Hanpsixkenue Us;, Heo6xoaumoe K/ BbIsiB-
JIeHHS CKBO3HOro HOBPEXKJAEeHHs TJIyOHHON § HelpONMHTAaHHO} BHTKOBOH H30-
ASILMH, MYHTHPYIOLErocsi BO3AYLIHON IIPOCIOAKOMH.

K aHajornuubiM pe3y/ibTaTaM MOXKHO NPHHTH, €CJH pacCcMOTPETb Cily-
yafi, Korja 3a CYeT MEexXaHHYEeCKHX BO3LAEHCTBHH TPOHCXOAMT YTOHbLIEHHE
H3OJISIMH MeXK/y BHTKAMM JIO BEJTHUHHB 8, IIPH 3TOM C HEKOTOPHIM NPHOJIH-
KEHHEeM MOXKHO TPHHATh MHHHMAaJIbHVIO 3JEKTPHUECKYIO IPOYHOCTH H30JIsl-
iy paBHo#l E,, NpoGHBHLIE HANpPSXKeHHS HeIPONHTAHHON H3OMSIUUH B TOH-
KHX cJaosix pasHol Us,

B ta6a. 2 (croi6mm 10, 11) npusereHbl 3HaueHHsS & H Us. 31ecy xKe
(12, 13) manel peKoOMeHLyeMble 3HAUEHHS HCNBITATeJbHBIX HANpsXKEHHH BUT-
KOBOI M30JSILLHM KATyIIeK cTAaTOPHbIX OOMOTOK KPYNHBIX 3/IEKTPHUECKHX Ma-
wun cepun AT-2 1 BAO momsoctbio go 6300 xar, HanpsxendeM 1o 10 ks,

McnbiTaTenbubie HanpsiXKeHns: BuiOpaHbl He MeHee 3HaveHnid Us; ¢ yue-
TOM TeXHHUYECKHX BO3MOXKHOCTEH YCTAHOBOK M NPHOODOB AJISl HCILITAHHS
DUTKOBOHA H30JIAIHH.

HcnbiTande BHTKOBO[ HM30JSIIHM OTAENbHBIX KaTyWleK (A0 HaJoKeHud
KOPNYCHOU M30JIMH) He BBI3bIBaeT 0coObIX 3aTpylaHennit, Hcrounuxkom
BBICOKOTO HAalpsSIKEeHUST MOIKET CJAYKHTb BbICOKOYACTOTHAs YCTaHOBKA, re-
. HEpHpYIOLLAs 3aTyxalomiye KoJebGaHHs BBLICOKON uactoThl [4]. Ycranoska
npocra, ynodua, Ha mefi MOXKHO HOJyuaTh HCHLITATEAbHOE HAlpsiKeHHEe [0
i500—2000 8/6 He3aBHCHMO OT UHCJa BHTKOB B UCHBITyeMON KaTynike. Kak
ObLII0 HCCJEN0BaHO, pacnpeae/scHie HallPsSAKeHHs IO BUTKAM KaTyiuKH Npak-
THUeCKu paBHoMepHo, McublTaHHe BHTKOBOH HM30JAIHH BO Bpems VKIa#oy-
1BIX paGoOT MOXKHO MPOBOAHTE C NMOMOILbI0 ycTaHoBKH 2K8 u apyrux mpubo-
pOB, ualle 1a3ubiBaeMblX <«HCKaTeNsiMH BHTKOBBIX 3aMblKaHui». [ias Toro,
yTOOBl HEe TIOBPEAUTh KOPHYCHYH H30JALHIO TIPH HPOBEACHHM WCHBITaHUN
BHTKOBOH H30JIIlMH, HEOOXOAHUMO CEpAEYHHK CTATOpPa C HCHLITHIBACMBIMH
KATYHIKaMH H30JHPOBATh OT 3€MJIH.

IIpencrasasier HHTepec BesJHuHHa Ko3pduuuenta umnyibca Ky Ero
3HAYEHHs] II0JCYNTBIBAJHCH 10 OTHOLIEHHIO!

U umnyabcHOE

Ky= ,

U nepemennoe aMILIHTYAHOE

rae U,y — DpoOHBHOe HanpsixkeHue oT yctanoBki 2K8. i NpHHATHIX KOH-
CTPYKIIHEI BUTKOBOH H30J44UHH Ky MOXKHO DPHHATb paBHBIM eiunHHUlLE.

B 3akJgmouen#e cjelyeT CKasaTb, uTO lpoBeAeHHas padoTa MO3BOJHJIA
HOBBICHTh HOPMbI HCIILITATEAbHBIX HANPAMKEHUH BHTKOBOH H30JALHH NPOTHB
neicteyomux Hopm (750 8/ mast karymek n 500 8/8 nu1s craTopHBIX 06GMO-
TOK) H T€M CaMBIM CHlestaTb HX OoJiee 3 (PeKTHBHBIMH,
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