N3BECTHU

TOMCHKOI'O OPJEHA TPYJOBOI'O KPACHOI'O 3HAMEHH
TTOMUTEXHUYECKROTO HUHCTHUTYTA umenu C. M, EHPOBA

Tom 212 1971

PACUYET NOJs AOBABOYHbLIX IOJIOCOB HPHMOYFOJIbHOP!
®O0PMbl MAILIKH NOCTOSIHHOI'O TOKA

3. I'. YeboTkoB, A. H. Cxopocnemikau

(PekoMeHJ0BaHA HAyYHBIM CeMHHApOM Ka(deAp 3JeKTPHYEeCKHX
MAamMH M OOIiell 3JeKTPOTeXHHKH)

Opnnunym 43 BakHeHMHUX (PAKTOPOB, ONpeelsoUHX XapaKTep KOMMYyTa-
HOHHOTO Ipolecca, ABIAeTCd KOMMyTHpylollada 3. A. €., HHAYKTHPyeMas
noJieM J00aBOYHBIX IIOJIOCOB B KOPOTKO3aMKHYTOH cekuud. B To xe Bpems
pacuer noJs Lo0aBOYHOro I0JK0Ca 3aTPyAHEH, TaK KaK BO3AYUIHBII 3a30p
1O/l HUM HepaBHOMEpEeH H, KpoMe TOro, OoJbllOe 3HAUEHHE HMeeT NoJe pac
CesIHHA MOJI0Ca, MOCKOJIbKY 30Ha KOMMYTAIlHH BHIOHpaeTcs OObIYHO HECKOJIb-
KO mupe no6aBouyHoro mnofioca. OTcioga fACHO, CKOJb HEOOXOAHM pacuer
noss Ac6aBOYHBIX I10JIIOCOB.

Huxe npennaraercs MeTon pacueTa Noss A06aBOUHBIX MOJIOCOB Mpsi-
MOYTOJIbHON (OpMBI IPHUMEHUTeNbHO K MamiuHaM cepuu [11—6 rabapurtos.

Hanpapnenue pa3paloTKH MeTOAa BHIOpPAHO CJEAYIOLIEE: MOJyYeHHe
IMIIMPHYECKOTO BhIPAXKeHHs MAJIs MAarHHTHOTO CONPOTHBJIEHHA B 3aBHCHMOC-
TH OT TeOMETPUH MAIUMHBL. PellleHHe 3aJauyH IPOU3BOLHJIOCH MOIEIHPOBA-
HHeM NOJIS Ha TOKOIpoBoAsulell Oymare.

MopgeaupoBaHue TMO3BOJISET MOAYYHTb KApTHHY MOJA, MPEACTaBAEHHYIO
Ha puc. 1. CunoBeie TPYOKH IOCTPOEHbl TAKHM O0PasoM, 4YTO HX HHIKHfAS
1IMpHHa OAMHAKOBAa M paBHA
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I3amepenus, npoBefeHHbIe HA MOJEAX NOJIS, HOKA3bIBAKT, YTO WHPHHE
TpyOKH M3MEHSIETCS 10 TpamneleHalbHOMy 3aKOHY OT by no by, rae by —
BepXHAA WHUPHHA CHIOBOH TPYOKH. 3Hast mapaMeTphl CHJAOBOH TPYOKH — BLi-
coTy h, BEPXHIOIO U HUIKHIOW UINPHHY bm U by, MOKHO MO BhipaxKeHHsaM (1, 2)
1] paccuntaTh MHEYKLUMIO B HUKHEM CEYEHHH TPYOKH.

Takum oOpasoM HeOOXOAHMO MOJYYHMTb 3aBHCHMOCTH MapaMeTpoB Cii-
JOBbIX TPYOOK OT reOMeTpHi MAallHHBL.

Tak kax HeoOGxoauMm pacuer 1oJs Mox A00aBOYHBIM MOJIOCOM I BHE €ro.
TO, COOTBETCTBEHHO, 3ajaya NOJYUEHHUS I[apaMeTPOB CHJOBBEIX TDPYOOK B
3aBHCHMOCTH OT [€OMETPHH pacu/eHsieTcsd Ha JBe:

1) omnpeaenenne mapaMeTpoB CHJOBBIX TPYOOK, HaXOAAIHUXCHA TOM A0-
$aBOYHGLIM IOJIIOCOM;

2) omnpenesieHHe NapaMeTpoB CHJAOBBIX TPYOOK BHe N00ABOYHOIO MOJIO-
ca.

[IpenBapHTe/sbHO NOCTaBJEHHBIE 3KCIEPHMEHTH 10 MOCTPOEHHIO MO
106aBOYHOrO MOJIOCA MO3BOJAHJAH BLIABHTb (PAKTOPbl, OT KOTOPBIX 3aBHCHT
napaMeTpbl CHJIOBbLIX TPYOOK.

CunoBble TpyOKH, HaxodsliHecs MOJ A00aBOUHBIM MOJIOCOM, HMEIOT
NpakTHUECKH OJMHAKOBYIO HIMDHHY IO BBICOTE, 3@ HCKJAKYEHHEM MOCJeNHell,
onuparwliefcs Ka Kpai 106aBO4YHOrO MoJca. BepxHsas mupuHa 370i Tpyo-
KH paBHA IIHPUHE MOCJeAYLIeH.

Bricota cua0BbIX TPYOOK, HAXOAALIMXCH 104 A0O0ABOUHBIM MOJIOCOM.
38BHCHT OT ABYX $akKTOpPOB — BeJHYHHBI 3a30pa NOJ UEHTPOM A06aBOYHOrY
0TI0Ca Ow M YrJ1a ¢ MeX/y LeHTPOM &00aBOUYHOIO NOJACAa H LEHTDOM HC-
c/JeayeMOH cHJ0BOfi TpPyOKH.

[Tapamerpul cHa0BLIX TPpYOOK 3a mpefenaMH A00aBOUHOTO MOMI0CA 3a-
BHCHT OT TpeX (PakTopoB:

1) nosaywmHOro 3asopa Nox Kpaem 100aBOYHOTO MOJIOCA -—— Ogp,

2) yria Mexay KpasMu AO0aBOYHOTO H TJaBHOTO I0JI0CA — .

3) yrsia Mexay Kpaem J00aBOYHOTO TOJIOCA M LEHTPOM HCC.Ie1yeMOoi
CHJIOBOH TPYOKH -— y.

HMcexona M3 yKasaHHbLIX YCJOBHI OBIJIM COCTaBJEHBI JBa NJakha poToTa-
HeJIbHOTO 3KCIIEPUMEHTa BTOPOTO NOPAAKA AJS1 ABYX M TPeX HE3aBUCHMBIN
nepeMeHHBIX. MHTepBanbl BapblpOBAHHUS HE3ABUCHMBIX MEPEMEHHBIX BHIOH-
pajuch B Tpegesax H3MeHeHHs reomeTpHH mamuH cepun [1 ¢ 1 mo 6 raba-
DUT.

MojaeaupoBpanyde NPOBOAHJAOCH HAa BBICOKOOMHOI TOKOIipOBOJSULEH OV-
Mare ¢ fnomolbio Haterparopa IUJAA 9/60 [2]. Moaeas usrorasauBanacs
B MacuTade 20:1 nJs CHMXKEHHS NOTPEUIHOCTH OT HePABHOMEPHOCTH COMpe-
tTupjennss Oymaru. Onpejesnenne pasMepoB CHJIOBHIX TPYOOK TNPOMIBOITI-
JOChb ¢ MOMOIIBIO KYpBUMETpa C UEHOH JeseHust 1 mm.

ObpaCoTka pe3yabTaTOB 3KCMEPHUMEHTd I03BOJHAA TOJAYUYMTH CJAeAYIO-
IIHe 3aBUCHMOCTH [AJisi MapaMeTPOB CHJOBLIX TPYOOK:

1) nom A06aBOYHBIM HOJIOCOM

—%l— 108 = 17 + 7,26%, 4+ 2,65%, + 0,12x,% -+~ 0,9x.% -~ 0,0437 x, X.,
a
Dw
x, = 141,5 — 2,12
rjae t Da
X, = 0,315 ¢ — 1,57; (1}

2) BHe J106aBOYHOTO MOJIOCA

hi

D 10?2 = 6-+1,47x, + 0,1x, + 1,1x3 + 0,29%,* + 0,02x5* + 0,24x,% —
a

— 0,085 x; x, — 0,507 x, x5 -+ 0,1 x5 x5 (2)
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bu .

5 10°=5—0,4x, 4+ 0,25x; — 0,7x5 + 0,2x,2 + 0,27x,x, — 0,24x,X,..
a

(3)

N

P 904
B)

rae X, = 44,9

a
Xe=0,424p — 4,2,
x5=0,60 y — 2,02.

IToayuyennbie BoipakeHusi (1—3) TNO3BOJSAIOT ONpeAeNHTb MApaMETPbi
CHIOBLIX TPYOOK, HeoOXxoNuMble O/ pacuera I0Js A00aBOUHBIX MOJIOCOB B
neiTpaiabHon 3one (1-—-2) [1]. ‘

s npoBepkH JOCTOBEPHOCTH 3aBHcHMOCTell (1—3) Obu1  mpoBexeH
3KCIEPHMEHT N0 OlpeNeJIeHHI0 HHAYKUHMH OT J06aBOYHOrO moJjioca B Hell-
TpaqabHO# 3cHe Mamuubl [I5]1 co crenymomMMH DapaMeTpaMH TeOMETpHH:
Ow=2,0 mm, bw=22 um, Da=162,5 mm npu Toke go6asourHoro nomoca 10 a.

Pacnpenenenne MHAYKIIMH CHHMAJOCh C TMOMOINIBIO HAT4YHKA 3. 1. C.
Xoa1a, 3aKpeIJIeHHOro Ha 3y0iie AKOpsA. DKCNepHMEHTA bHbIE JaHHbBIE NPef-
CTaBJIeHbl Ha PHC. 2 B BHIE TOYEK. ,

[To moayuennsim Beimie 3aBucumoctaMm (1—3) u (1—2) [1] nposeaen
pacuer nossa N004BOYHOIO MOJIOCA B HEHTPAJbHOH 30HE IJsI HAHHOH MAaLlu-
Hbl. Pe3yabTatnl pacuera INpeACTaBAeHbH Ha PUC. 2 B BUAE KPHUBOM, COOTBET-
CTBVIOWEHR TOKY AoGaBouyHoro moJioca 10 a.

AHaju3 TNpeacTaBJCHHBIX JAHHBIX PHC. 2 MOKA3BIBAET, UTO PaCXOXKic-
HHE paCUYeTHHIX M ONBITHBIX JIAHHBIX He HpeBbilaer 5% .
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Jsl pacueTa KOMMYTauuu Tpebyercst nosae A0GABOYHOrO MOJIOCA Npelr-
p T p
CTaBMHTh B Bilie (ynxuun B=i (X), rie x — BpeMs Wiu NPOHU3BOJAHAS €ro.
[TosyueHrasi rpadgryeckas 3aBHCHMOCTb DHC. 2 aNlpOKCUMHPYETCSl B BH-
y p €
e PAa3sHOCTH (YHKUHH Y| H Y2 KaK
—Cc,.X2 e X2
B=y, —ys=A e — A, . e %, (4}
rjue
X — yroJ B rpajycax npu OTcu€Te OT cepe[HHbl J00aBOUHOIrO IOJIOCA;
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Ay, ¢; — mapameTpbl GYHKIHM Y, ompejejsieMble MeTOAOM HaHMeHb-
IIHX KBalpaToB /s yyacTka KPHBOH MoJf, HaxoAdllefics BHe TIIPeaesos
1004BOYHOTO TOJIOCA;

Ay, co— mapaMeTphl annpoOKCHMHpYIOUIEd DYHKLUUH Vs, ONpeaensieMble
METOLOM HauMEeHbIUHX KBaApaToB M3 3HaueHHd y.=y; — B.

Hns nons po6asounoro nomtoca Mamuubt [15] npu i-p;=10a noayueso
AN POKCUMHUPYIOLLee BhIPaXKEHHE

B = 0,379 e 001352 _ 0 (g4 ¢ 0,005 (5)

PacxoxaeHne MexAy rpaHueCKHMH JHAHHBIMH PUC. 2 H 3HAYEHUAMH
HHAVKIHH H3 annpokcuMupymoumein ¢pyuxkuuy (5) He mpespimaer (3—4) %.

Yltak, nmonyuyeHbl aHa/JUTHUECKHME BBIPAKEHUd, I103BOJAIOLIHE PaCCYU-
Tath 1Moae 400aBOUYHOrO NOJI0Ca NMPAMOYTONbHOH (GOPMBbl B 30HE KOMMYTa-
LHH. ,

IIpeanoxeno annpokCHMHEpYIOlLee Bbpa:KeHHe HoJsi 1006aBOYHOTO TMO-
J10ca, HeOOXOAMMOE NpHU pacyeTe KOMMYTAIUH.
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