U3BECTHUS
TOMCHKOT'O OPAEHA TPYAOBOI'O KPACHOI'O 3HAMEHU
IMNOJUTEXHHYECROI'O HHCTHTYTA umern C. M. KHPOBA

Tom 190 1968

PACHET NOJiss I'JIABHbBIX NOJIOCOB B 30HE KOMMYTAL HUH
MAHIHH NOCTOAHHOI'O TOKA CEPHUH II

A. H. CKOPOCIIEHIKHH, 3. T. YEBEOTKOB

(PexomeHA0BaHa Hay4YHBIM CEMHHAapoM Kadexp SMEeKTPHYECKUX MAaIlHH
H 0011el 5JEeKTPOTEXHHKH)

OanuM 13 (AKTOPOB, BAUAIOLIMX HAa KOMMYTAUUOHHYIO YCTOHUYMBOCTD
MalIuH TIOCTOAHHOTO TOKAa, ABJSCTCH MOJe PAacCesHus TJaBHBIX [OJIOCOB B
30He KOMMYTauUHH. DTOT (pakTop ocofeHHo OO0JblUoe BJIHAHHE OKa3HBaeT
Ea KOMMYTAUHIO MallHH C IVIYOOKHM PETyJHDOBAaHHEM CKOPOCTH BpalleHHs,
HOCKOJIbKY TaKHe MallMHEI paloTaloT ¥ B DEXKHMAaX CHJABHOTO HACHILIEHHA.
B pe3yabTaTe CTAaHOBHTCS OUEBM/JHBIM HEOOXOIHMOCTHL yuyeTa NOJAsS TIaBHBIX
10JIIOCOB NIPH pacueTe KOMMYTAHH. ‘

Jlnsi pacuera MarHMTHBIX MOJIeH B 3J€KTPHUECKHX MalIHHax MPUMEHS-
I0TCS METONBI:

1) MeTon CeTok,

2) wmeToa KOHPOPMHBLIX OTOOparKEeHHH,

3) meroa I'punbepra U MOoLH(PHUKALHHK €ro.

OcHOBHBEIM OOWIMM HEZOCTATKOM 3ITHX METO/IOB SIBJISICT@A HMX HempHMe-
HUMOCTD JJI51 HACBHIILEHHBIX MATCHUTHBIX cucreM. KaXjIbfi u3 yKasaHHBIX
METOJ0B HMEeT H Jpyrue HeNocTaTKH.

MeTo[ CeTOK OTJHAUYAeTCs clOKHOCTBIO H TPOMO3JKocThio. Jas monyue-
HHSL KAPTHHBI TI0J1S B 30He KOMMYTAIlHH 3THM MeTOJOM TpefyeTtca ompene-
JUTh MOTEHLHAJ HECKOJBKHX THICAU TOUCK.

Merton KOH(pOPMHBIX 0ToOpaxeHHH, B cydyae DpHMEHEHHS ero K Mailu-
HaM IIOCTOSHHOrO TOKa, TpedyeT IpeJBapHUTEIbHOIO MOIEIHPOBAHHUI,

Meron I'punbGepra u ero MoAudHKal¥u OPHMEHHMEL JHIIb OPH TIPAMO-
YrOJIbHON MaTHHTHOM cHcTeMe U PaBHOMEDHOM BO3IYUIHOM 3a3ope.

Huwxe npenaraercs wHolt MeTOX pacyera moJis B 30He KOMMYTallHH, MpH-
\MEeHHTEeNBHO K MauuHaM cepud 11 1-6 raGaputos.

Hanpapnenue pa3paGoTku MeTona BbeIOpaHo cieldylollee: moJyyeHHe
IMIOUPHUYECKOTO BBIPAXKEHUA QIS MArHHTHOTO COMPOTHBJICHAS. B 3aBHCHMOCTH
OT TEOMeTpPHW MalluHbl. PelieHde 3a7auyx NMPOHU3BOLHIOCH MOACTUPOBAHHEM
11oJIsi Ha TOKOHIpOBOJsiLel Gymare.

MojpeauposaHKe TO3BOJAET NCAYYHTh KapTHHY MOJs, HPEICTABIECHHYID
Ha puc. 1. CuitoBele TPYOKH NOCTPORSHBI TAKHM 00pAa30M, UTO MX HHMKHSAS LiH-
pHHaA OZMHAKOBAa H paBHA

b o =D,
. L 360
HMsmepenus, npoBefieHHble HAa MOAEASX T10Js, NOKa3b#aoT, 4To WHPHHA
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' Puc. 1 b

CHIOBBIX TPYOOK HM3MeHseTcs II0 TpamlelleniadbHOMY 3aKOHy oT by 1o by
Takas cumosasi Tpy6Ka B PasBepHyTOM BHIe TNPEACTaBAeHA Ha PHC. 2, THE:

bm — BEDXHSIS WUpPHHA CUAOBOR TPYOKH,

b, — HHXKHAS WIHPHHA,

h — BrICO14,

la — nauna TpyOKM, paBHAS IJIHHE SKOPS.

Ecnu Obl ,mapamerpsl cHAOBEIX TPYOOK i ¥ by Obliu H3BECTHBI, TO HH-
AYKUHMIO B HUKHEM CEYEHKH TPyOKH MOXHO paccydTath Io dopmynae

. CI) F *
B = = __ L HC N \
81 RP-'SI ’ (1)
rie R, — MarsuTHoe CONPOTHBJIEHHE CHACBOH TPYGKH,
1 h b,
R, — : dn-—1 2
T P T T | 2

Fue — HaMarHuuusalowasg cuja Ha ToJIoc,

Si=bla —HHKHee ceyeHHe CHMOBOHN TPYOKH.

CiaejoBatenbHo, HeOOXOJUMO MOJYYHTh 3aBHCHMOCTH B PYHKUHH OT
CAEAYIONIUX TIapaMETPOB:

N bo :
h, byp= \<f(ol<pr.n.;—2(l;0gn§ bgn; N), o (3)
rne &
Oxp rn —- BO3AYUIHBIA 3a30p 11071 Kpaem [JABHOTO MOJIOCA,
Ogn — BOSAYLIHBIA 3a30p mox N00ABOUHBIM HOJKCOM,
bo — MEXKIIOJIOCHBIH MPOMENKVTOK,
bgn — luMpuHA 106aBOMHOTO NOJIOCA,
N —Homep eusrorol Tp\’GKH IIPDH OTCUETE OT HaKOHe'{HHKa r1aBHOTO
noJioca,

® —mnorTox cmosoﬁ TPYOKH.

[TocTpoexHble KAPTHHBI MOJST B M3MEHEHHs HX CHJIOBBIX TPYGOK MO3BO-
JIAJTA TIPEITIONOKUT JHHERHYIO 3aBHCUMOCTh (DYHKLMH -BEIXOfa OT He3aBH-
CHMBIX MeDPEMEHHbIX, ONPEeNSTIAIIUHX MOMETPHIO MalHHEL B 1o ke BpeMs
YHKUHN BEIXO4A B 32BHCHMOCTH OT HOMEpa CHJO0BOIH TPYOKH H3MEHAITCA
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Puc. 2

no AoMaHoH mpsamofl, mpeacraBaensoil Ha puc. 3,a u 3,6. Bersb I cooTBer-
CTBYET CHJIOBHIM TPyOKaMm OT koHIa OalllMaka TJapHOTo IOJIOCa Jlo Hauyajaa

A06aBoyHOro, BeTBb 1] — OT Hauaja go6aBouyHoro mo cepeiuHnt ero. Ilo-
9TOMY paccMaTpHBaercsl YeThipe (PYyHKIHM BBIXOAA:
b

hy = f(akprn; o; 8gn§ bgn§ N)

2
N bo . 4
bml = f(oxp rn ;T; Ogn; bgn; N)

b .
> 8gn§ bgn§ N) (4)

hu = f(akp rns "9
/

bt = f(Bupra; 25 gai Dgai N)

Hcxona U3 yKasaHMHbIX YCJaOBHH, GblI COCTaBJAeH MiadH nojHoro (akrop-
HOT'O 3KCIIEPHMEHTa J15 YeThIPEX He3aBHUCHMBIX HepPEeMEHHbIX, BapbHPYEMBIX
Ha JABYX YypOBHSX corsacho [l], mpexcraenenusiit B Tada. 1. HMHrepBaJjbl
BAPBUPOBAHHSA HE3aBHCHMbIX MEPEMEHHBIX BLIGHPAIHCh B Mpefenax H3MeHe-
M reoMeTrpud MaiuH _cepuu Il ¢ 1 mo 6 rafaputr u MpPeACTaBJAEHbH B
Tabn. 2. »

Mogenuposadie NMPOBOJUJAOCh HA BHICOKOOMHOH TokonpoBoasiuei 6y-
mare ¢ nomoulpio AHTerpatopa 3ITJIA 9/60 [2]. Monear usrorasiuBajach B
vacmitabe 12:1 ansi CHHXEHHA IOrpeliHOCTH OT HePABHOMEDPHOCTH COIpO-
THBAEHHS GyMmaru. OnpenejeHHe pasMepoB CHJIOBHIX TPYGOK NPOH3BOLHIOCH
€ MOMOIUBIO KypBHMETDaA C HEeHOH JeneHHd 1 MM.

Pe3yabTaTbl SKCMEPHMEHTOB CBeJEHbl B COOTBETCTBYWOWHe rpadbl
1a6a. 1. O6paboTka ©X NMO3BOJHJAA NOAYUHTH KOIDOHUUHEHTHI perpeccuu b;
Jas QYHKIHA BeIXOAA Y.

Paccmorpende monydeHHpX K03(QbUUHEHTOB MO3BOJIUA0 NpeHe6peub He-
KOTODBHIMH H3 B3aUMOAEHCTBHI NS YIPOLIEHHS OKOHYATEJbHBIX BbIpaxe-
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#ini, Takum o6pa3oM, NMOAyYeHBl cielylolllie 3aBHCHMOCTY /11 apaMeTpoR
CHJAOBBIX TPYOOK:

113]' 10° = 6,8 + 0,212x, + 243%, + 4.74x, + 0,288x,x; — 0,725%,%,+
a
+ 2,34x,x, — 0,25X,X:%,, ' (3)
ti)ﬂ-los = 2.7 — 0,45x, + 0,125x, — 1,52x%, + 0,25%,x, — 0,15X,x; —
a .

— 0,288%, %, | (6)
}l‘% 10* = 147 — 1,26, + 3,29x, -+ 0,187x; + 2,3%, — 0312x,x; —
— -I A40x:x, + 0,238x,X3X3, (7)

me: 108 = 0,208 — 0,212x, + 0,076x; — 0,167x, — 0,026x,x5 +

0 04x2x4 — 0,06x3x, + 0 019x1x2x3 + 0,024x,x;x, + O 016x2x3x4 —

— 0,0. 8x;Xx9X3X,, (8)
The

Ckpra i 848.10-2

Xl= a ~5 ]
1232102
bo = bgn 159 9.5
= D 35
Sgn 1,23-10-2
3:ﬂDa )
: 0,615-102 ’
N — (1 + __bo____; Dea 1~80)%
X4 = ~-a '

(bg“ 180 — 1 )>1~
wD, 2
N{— (2%___%1 180 + 1 )%

ﬁDa

b 1
(‘g_n‘ 180 — 1 )—2—
7D,
le/l 3TOM IMPOBEEHHbIC 3KCHEePHUMEHTH! BbIsIBHJIH HEKOTOpPLIE 0CcobHeHHO-

CTH CUJOBHIX TPYOOK MNOA no6aBqubm MOJIOCOM H pr6KI/I Haxoasencs
HeMmoCPeACTBeHHO PSA0M C HUM.

X411—=

CunoBast Tpy6xa, HAXOAAIIASICA HENOCPEACTBEHHO pafoM ¢ 106aBOYHBEIM
MOJMIOCOM, H3MEHSIeT CBOe IomepeyHoe ceueHHe oT by Ao b, Ha ydacTke
(,85h wu ma ocranbHo# BhIicoTe ot 0,5 by A0 by.

CunoBrle TpyOGKH, HaxoAsALluecsd oA A0DaBOYHBEIM IMOJMIOCOM, IPaKTHYE-

CKH COXPaHAIOT CBOIO BepPXHIOI HIMPHHY Ha vyacTkKe hy_3, paBHOM BHICOTE

CHJIOBO# TpYOKH, NpeAlIecTBYIOIEN JaHHOM HAa Tpu HOoMepa. Ha ocrajibHOM

VyacTKe BHICOTHL On — hy_3  H3MeHfieTcsa o TpameueunasbHOMy 3aKo-
# Hy oT bm 70 by. ‘4
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Puc. 3

Takum o6pasom, IIosiyueHHble BbipaxeHHs (5—8) Ho3BoJASIOT Ompee-
JUTb TapaMeTpbl CHJIOBBIX pr6ox HeoOXOIUMble M pacyera MoJs rJ1as-
HbIX TOJIIOCOB B HeHTpasabHOH 30He (1—2).

[Ipu mocTaHOBKe 3KCNEPHMEHTOB TIPOBe/eHa MPOBEPKa BJHAHHS Hachl-
1ieHusi 3yGLOBOM 30HBI AKOPS M HAKOHEYHHKA IIoJIOcHoro OallMaka HA
xaptuHy mossi, Haceliende 3y61oBOi 30HBI [0 TJIaBHBIM MOJIOCOM HE
OKAa3BIBAET 3aMETHOr0 BO3JAGHCTBHS Ha KapTHHY IOJA.

Hacoinledne GalliMaka rjaBHOrO Mojt0ca — CHHIXKEHHe MOTEHIHaja €ro
{TaKOHeYHWKa OTHOCHTEJNbHO [OTeHHHuana nodioca no 50 npol. — TPUBOIHT
K M3MEHEHHIO KapTHHH 10Jig H MmapaMeTpoB CHJOBBIX TPYyGoK h u by He Go-
aee yem Ha 10 npou. CiexoBaTte’bHO, U B 3TOM CJIyuyas 3aBucumoctu (1—38)
IPUTOMHBI AJsi pacuera MoJsisi NPH YCIUBHH H3BECTHOTO paclpejejeHHs Io-
TeHuaJa Mo NOJAICHOMY HakoHeuHHKyY. lloayuuTte pacnpeneneHue moTeH-
[Maja M0 IOJIOCHOMY HAKOHEUHHKY H IIDOM3BECTH pacuerT HacChIIeHHON
MArHUTHOH CHCTEMBI ¢ MCIOJAB30BaHWeM BbipaxkeHuiét (1—8) B03MoXKHO ¢
npHMeHeHnHeM Homorpaduueckoro Merona benexukra [3]. '

Jins mpoBepKH IOCTOBepHOCTH 3aBucumocreii (1—8) Obu1  nposeneH
JKCIePHMEHT TI0 ONpPereNeHHI0 HHAYKUHH B NOJIOCHOM IPOMEXYTKe Maillld-
aet I151 co caefyromiMu — GapaMeTpaMi T[EOMETPHH: dxpm=2,5 MM,
Sgn=2,5 MM, bgn=22 mm, Dy=162,5 mm.

Pacnpejesnenne WBAYKIKH CHAMAJIOCH C MOMOINBIO JAaTUYHKOB 3.4.C. X0~
Ja, 3aKpemyieHHore Ha 3y0ue fAKopfA. DKCIepHMEHTaJbHble AaHHble TOKa3a-
Nbl Ha puc. 4 B BHJE TOUEK.

ITo 3aBucumoctsim (1-—8) mpoBedeH pacyerT HoaAsf B HEHTPaJbHOH 30HE
2719 J1aHHO# MalIMHbL. Pe3ysabTaThl pacyera HpeiCTaBJeHbl Ha pHC. 4 B BHJIE
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KPHBbIX, TAe KpHBasi I cooTBereTByer Toky Bo36Gyxaenus 0,2 a, II — TOKY

Bo3GyxaeHus 0,4 a.

AHanaus UpeACTaBJEHHBIX JaHHbIX DHC. 4 ToxasbiBaeT, uTo MaKCHMaldb- )

HOE OTKJOHEHHE PACUSTHBIX H OMBITHBIX JAAHHLIX He MPEBHIIUAET 5 MPOIL

Vrtak, monyueHbl aHaJUTHUECKHE BBIDAXKEHHs, MO3BOJIAIOIINE pacCut-
TaTh IMOJIE TAABHBIX TOJMIOCOB B 30He KOMMYTAIlHU NPH HeHACHIIEHHOH U Ha-
CBILEHHOH MATHUTHOH CHCTEME.

PesyabTaThl NPOBEACHHOTO pacyeTa ¥ SKCIEPHMEHTOB MO3BOJSIOT Cle-
J4Thb BBIBOJ O ‘MAaJoOi BeJHUYMHE MOJS IJIABHLIX TOJI0COB TOx L0OaBOYHBIM
nomiocoM. OnHaxo o6bYHO UHPHHE. 30HEL KOMMYT2IHH BhIOHPaAETCs HECKOJb-
K0 GoJiblle IIHPHHLI HAKOHEYHUKa A0OaBOYHOrO II0ai0ca H, CJIe10BAaTeNbHO,
10JIe TJAABHBIX IOJMIOCOB B 30HE KOMMYTALHH MOXKET ObiTh 3HAUUTEAbHBIM.
{lostomy npH by>>bgn AOCTATOYHEIM CPEJACTBOM YMEHbLICHHS MOJs [JIaBHLIX
TIOJIOCOB B 30HE XKOMMYTAILMM MOXKHO DEKOMEHI0BaTh YBeJHU€Hde IIUPUHBI
HAKOHEYHHKA 106aBOUHOTO MOJI0CA bgn A0 IIMPHHBI KOMMYTALHOHHOH 30-
HbI Dy ‘

A
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