M3BECTUYI
TOMCKOI'O OPAEHA TPYJOBOTO KPACHOTO 3HAMEHU
NOJIHTEXHUYECKOIO MHCTUTYTA umenn C. M. KUPOBA

Tom 161 1967

3JIEMEHTbl CXEM NPEOBPA3OBATEJIER
NOCTOAHHOIO TOKA HA THPUCTOPAX

B. A. JIATIUH

(PexOMeH10BaHO HAYYHHIM CEMHHADOM 3JIEKTPOMEXaHHUECKOTO. (aKyabTeTa)

HacanbHbie kiioueBble CBOHCTBA M MaJjioe BpDeMs BOCCTaHOBJEHHUS
KPEMHHEBBIX YNpaBisieMhX BeHTuJel 06yclaBJHBAEeT UX IMPOKOE NMPHME-
HEHHe B TeXHHKe DerynuposaHusi ¥ Npeo6pa3oBaHUA IHEPIHH NOCTOSHHO-
ro TOKa.

Takne npeoGpa3oBarequ 4acCTO BHIIOJNHAIOT KAaK OJHOBEHTHJBHHE C
UIHPOTHBEIM, YACTOTHHIM WJIM PeJlelHbiM YINPAB/ieHHeM H NPUMEHTIOTCS B Ti-
FOBOM 3JIEKTDOTIPHBOJE (PYAHHMUYHBIE = 3JIEKTPOBO3bi, IEKTPOKApH) AAA
PeryJHpoBaHus BO3GYKAeHHS 3JeKTPHUECKHX MAIUHH, KaK peryJjupyemble
UCTOUYHHKH ITUTAHHA PaTHO3NeKTPOHHO# anmapatypel [1] u np.

OcHoBHBIME ()YHKUHOHAJIEHEIMH 3JIEMEHTAMH  ONHOBEHTHJILHLIX Mnpe-
ofpa3oBaTencit NMOCTOSIHHOrO TOKA SIBJISIETCA Y3€J HMCKYCCTBEHHOH KOMMY-
TAUWH H CXeMa YNpaBieHHs. B HEKOTODHIX CAYUASX TAKXKE OTBETCTBEHHYIO
pOJib MrpaloT CHElNHAJbHblE YCTPOHCTBA KOHTPOJA YNDABJASEMOCTH Npeod-
pa3oBaTe/Nss M aBapHUHOTO OBICTPOAEHCTBVIOWIETD BbIKJIIQUCHHSA.

- IIpUHUNNBI OCTPOEHUS NMEePEYHCJEHHLIX YCTDOHNCTB BO MHOTOM oOlpe-
AENSIOT TEeXHHKO-3KOHOMHYECKHE H DPeryJlHPOBOUHBIE CBOACTBA BCero mnpe-
ofpasoBaTesss B IE/OM. ,

Huxe onuceibaiotest HeKOTOpbIe 3JE€MEHTHl  TUPHCTOPHBIX 1IpeoSpa-

3oBaTejeil, pa3paboTaHHBLIX H HCABITAHHLIX B aabopatopud  kKad. DA
TIIH.

¥Y3ea uckyccTBeHHOH KOMMYyTauMH

¥Y3en McKycCTBeHHOJ KOMMYTAUMH NpPENHA3MadYeH AJAA MEePHOLUYECKOro
BBIK/IIOUEHHST CHJIOBOrO THPHCTOPA mpeobpasoBaTenst DO  aHOJHOH ielniH
npuGopa. Cxema ycTpoitcTBa npuseleHa Ha puc. 1 B cocTaBe npeofpaso-
BaTe/sl, paboOTAOULEr0 Ha HHAYKTHBHO-aKTHBHYIO HATPY3KY M. INIPOTHBO-
- 3.1.c. Bropoii Bapuast cxembt npuBesien Ha puc. 2.

PaGota ofonx BapnaHTOB MPCHCXOJMT B BA 1AXTa: @) PE3OHAHCHLIN
nepesapan KOMMYTHDYIOINEH €eMKOCTH; 6) KOMMYTAUUd CHJIOBOrO BEeHTHJSN
npeobpazoBarteds. ‘

Pe3oHaHcHbllt nmepe3apsin eMKOCTH BO3MOM{EH [PH YCJAOBHH, €¢JH OT-
KpHT K&B;, u npoucxoaut no nend KYB,—KYEy—Lx nocae BRIOYSHH:
KYB,.
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Hpouecc KOMMYyTauuu BeHTusass K¥B, HauHHaeTcd COycTd NOJIITEPHO-
na coOCTBeHHbIX Koaebanu# koutypa L, C,. Koria TOK B De30HAHCHOM
KOHType M3MeHuT cBoe Hampasjenue. Ilpu 3tom K¥B: 3akpniBaercs, a
KOMMYTHPYIOUMH HMIvib¢ Ha KY B, nocrynaer uepes A,.
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B cxeme pHec. 2 KOMMYyTallus MPOHCXOJHT uepe3 BeHTH.IL KV Bs, KOTO-
Pl BKJIIOYAETCS] B MOMEHT M3MEHEHUSl HanpabJjieHdsi TOKa B KOHType
L ,C, vo uenouxke R/.

OcofBeHHOCTLIO AAHHOH CXeMbl KOMMYTaUVH SIBJSIETCS BKJIOUEHHE B CH-
JOBYIO Lens Jpoccedsi, paGoraioliero B pexuMe NPephiBHCTOrO Toka. C
‘er0 MOMOUIHIO NMEePHOJHYECKH, ¢ YACTOTOH KOMMYTawiH, MPOUCXOIHT OTGOP
MOLIHOCTY M3 LefH HAarpyskd B KOMMYTHPVIOLlee YcTpodcTBO. Tlpn 31OM
eMKOCTh 32psIKaeTCHd [0 HaNpsKeHUs, Npesblialouiero Hamnpskende HC-
TOYHHMKA MUTAHKA:

/L L.
U — E + [H ‘/ }LI&+ .
k

STa (DYHKUHOHAJLHAS CBA3b MEMKAIY ‘(O'\”M'VTprIOXU.HM HANpsXXeHHeM
H OTKJIOU3eMblM TOKOM 3HAUHMTENbHO YEBeJHUHMBAET HaJeAKHOCTb KOMMYTa-
UHH H NMO3BOJIAET yMeHLIHThL BeJHuHny Cj.

MeToMKa ‘pacueTa KOMMYTHPYIOLUAX JIEMEHTOB JUIs JI@HHOH CXeMbl
npusenena B [1, 2].

Bkaiouenie Jpocceiis B Uelb npepbmncroro TOKa T[O3BOJIUT BeCbMa
IPOCTG PEllMTL BOMPOC M3MepeHHd ToKa Harpysku. [las 3Toit uenu ciy-
UT BTOPHUHASA 06MOTKa npoccens W., noakiawoueHHast depes auon Je: na
dukcupyonyvio tenn, R C,. Hanpaxesne Ha ee BbIXOIle onpenessercs Bbi-
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W,
w,
Harmnpsaikenne ¢ B IaHHOH cucTeMe MCNOJb3VeTCs JJa 1esjedl TOKo-

orpaHuueHnsi, BeaHuMHa TOKa OTCEUKH 'yCTaHaBJAuBaeTcsl noabopom ctalbu-
autpona 3 v xoadunuenra TpanchopManHtH.

Cxema ynpaBJaeHns

CTpyKkTypa cxXempl YHpaBieHHsi npeoGpasoBaresis B 3HAYHTEJbLHOH
CTeMeHH 3aBUCUT OT NPHUHATOro crnocoba ynpaBJeHUs CHJIOBBIM BEHTUAEM
npeoGpasonatens. PaccmMarpuBaeMas HH¥Ke cxema (puc. 3) mpenHasHadye-
Ha AJaA WHPOTHOH MOAYJSUMH HMIYJbCcOR Npeobpasosatensa. Ilpu atom
cxeMa ynpamemm BLIMOJIHSET POJb IIHPOTHO-UMIYJLCHOrO MOAyastopa

as . .



(lIMMa), npeoGpasys ynpaeJsiollee HampsiKeHHe BO BpeMeNHOM HHTEp-
BaJa MEXAY ABYMS MMITYJIbCHBIMH [10CJA€10BATEABLHOCTAMH.
[punuun geficreua naunoro LUIMMa (puc. 3) ocHoBaH Ha CpaBHEHHPI
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Uyny 8xad roweorpanu 7

Puc. 3.

yupasasiomero u iu1006pasHoro Hanpsikeuui. KomaHabl Ha BKJIOUeHHE
BEeHTHJIEH npeonpasosmenﬂ BbIpaGaTHBAIOTCST B MOMEHTbl pareHcTBa 060-
HX HanpsikeHui u npu oOpaTHOM Xofe NUAbl (puc. 4).

[1o dyHKUHOHANBHBIM TPH3HAKAM
CXeMy YyOpaBJIeHHS MOXKHO Pa3GHTH 5/, _ ‘
Ha CJCAyIOlUlHe 3JeMeHThbl: a) 3afa- | l |

)

louinit rerepatop; 6) HCTOYHHK MHJIO-
00pa3HOro Hanpsi)KeHusi; B) CPaBHH-  Un > P
Bamoliiee yCTPOHCTBO; T) YCHIUTENb-
dopmipoBaTeNb UMIOYALCOB; A) 6J10-
KHPYIOWMUI TpHUTTEP. &/

Poas 3apatomero urpaer Gaokuur- 67
reHepatop bI';, paGorawowuir B8 as- '
TOoKosie6aTesqIbHOM pexkuMme. Ero na- !
TPY3KOit CAYIKUT BXOJHAS LEllb KOMMY-
TUpyioliero sBentuas KYB, (puc.1,2). ~ "7
‘Yacrora BI'y saBucut or mpousme-
aenns RiC; w peryaupyercs ¢ 1o- Puc. 4.

\._L

~

]
-

39



\

mouibio R;. g TeMuneparypHoil cTa0UMIN3aIMU YaCTOThH TEHEPATOpPa B LEMb
6a3bl TpHoaa 1 BKIOYCHBI COMPOTUBAeHHEe R: W Kpemuuesbilt avox .

[MTnjoo6pa3noe Halpsi:keHue (OPMHPYETCA ¢ NOMOULbIO WHTErpPUPYlO-
wefi penouky R3Co. Paspsin HakonudrenbHo#t emkoctH Cp Bo BpeMs obpar-
HOTO X044 NHJBL NPOHCXOAWT uepe3 auod [» mpu cpabartsiBanuu b1,

OcHopubiM 3semenTom LIMIMa sBasgeTcs cpaBHuBalollee yCcTpOHCTBO,
BHIIIOJIHEHHOe Ha Oase GasaHcHOro Komnapartopa |3].

Ha oand u3 ero Bxojos (auox /) noctynaer rninnooOpa3Hoe Hamps-
KeHHe, Ha jpyroi (auoa [s) — ympaBadmolulee Hanpsxenue. B momeHt
paBeHcTBa OOOMX HanpsuKeHHi GJIOKMHr-reHepaTop KoMmnaparopa (5.03)
cpabaTbiBaer ¥ 3amyckaer XKIAywHil By, BbINOJHAKRWHKA (QVHKUHH YCHIIH-
teqsa-popmuposatens. [Ipy ucnosb3oBaHHK NAHHOTO YLTPONCTBA B 3aMKHY-
Tofl cucteMe Ha Auox s clemyer monaBath nMecTo HMyn, CHrHag paccoraa- .
copanus. Ha tpetuil Bxox kommnaparopa (UHOJ ,ELG) nojaercs HanpsaxeHHe
OT y3/1a TOKOOFpaHHYEHHS (puc. 1).

Oco0eHHOCTBI0 KOMuapaTopa siBJAsieTcs TO, YTO '10Cje INepBoro cpa-
6aTbiBaHHsl OH MpoJoJKaeT paboTaTh B aBTOKO/IE6ATeAbHOM pexume, mno-

Ka XpoHupymwoilas eMkoctb Cs 3apsAxKaeTcs 0 aMIIMTYAbl NMUAbI. ITO NPH-
BOJIHT K TOMY, UTO YacTh CJENYIOLLero nepHosna, noka Cs; paspsxaercsa ye-
pes R4, mmon /s oxasbiBaercs 3anepr1M ¥ CpPaBHHUBaHHME HalpsKeHUH
HEBO3MOXKHO.

Jas ycrpaHeHHs] 3TOro SIBJEHHs IOcJe MepBoro cpaéaTblBaHnﬂ KOM-
napartopa MPOU3BOAMTCA DA3PSI MKOCTH Yepes JIHOR M3 n JjeBnifi TpHOX
TpUrrepa, KOTOpbiil mepepopayusaercst uMmysabcom-c obmorkn W5 Bao-
KUPOBKa C HCTOMHHKA NHJA006DA3HOTO HAMPSKEHHS CHHMAeTCsd B KOHLE
nepuona, Korga HMIyjabcoM oT B[y Tpurrep BoO3BpalliaeTcsi B HCXO/HOE
nmoJaoxenue. ' .

Paccmorpennas cxema I03BOJISIET PerviHpoBaTb JJIHTEJIBHOCTH HM-
nysabcos B npenenax 0—0,95 u otauyaercs cTaGUMLHOCTBIO PAGOTHL B LIH-
pPOKOM JHamna3oHe Temneparyp.

YcTpPONCTBO KOHTPOJIA YIPABASEMOCTH
H aBaApHIHOro BLIKJIOYEHHSH

P

[Ipu aBapuiHbBIX DPEXKHMAX HJM NPH HEUCIPABHOCTAX B CXeMe ynpan-
JeHusi npeobpasvBateii C HCKYCCTBCHHOH KOMMYyTauueil MOTYT TepsiTh
ynpasJseMcCTb. [Ipu 3TOM BCe HanpsikeHHe MNEpPBHUHOTO HCTOUHHMKA IIPO-
XOAMT Ha@ BbiXOA. B HeKoTopLIX cJaydasix, Hanmpumep, npu paboTe Ha Ha-
FPY3KY, He TeDISLLYI0 IIepeHanpsiKeHU) HJIH MPH TPAHCHOPMATOPHON CBA-
30 ¢ HarPY3KOH 3TO MOKET NPHUBECTH K PAa3pPYLICHHIO CHJOBOIO THPHCTODA
HJIU K BLIXONY HAarpy3KHu u3 CTpod.

Jlas npeaynpex<ienys 3THX TOCJAEICTBHIL HEOBGXOAUMO NPUMEHSTh
creuHaJbHbie KOHTPOJBHBbIE W OTKJIOUaIollHe YCTIPOHCTBA, V,‘lOBJIeTBOpﬂlO-
LIHC CJAeRYIOMHM TpeGOBAHUAM: ‘

1. OOH?I[J_V)[\GHI/I@ CprBa KOl\/IMyTaLU/IH H DBbIKJIIOUeHHe CUHJOROTO BEH-
THAA npeoOpasobdartensa ¢ 3anasjibiBaHueM He 0o0Jee GJHOro fnepuosa.

2. Tloawasi aRTOHOMHOCTb PaGOTHl, T. €. HE3ADBHCHMOCTh OT CXeMbl Y-
paBseH:is.

3. llocTosIHHAST FOTOBHOCTh K HeHCTBHIO. ~

PazpaGoransas ¢ yuetomM 37uX TpeGOBaHUH cXeMa 3aLLUTHI NMpHUBEJEHa
Ha puc. da.

YcrpoficTBo s KOHTPONSl YNPABJSEMOCTH COCTOUT H3 HHTETpUPYIO-
meit nenovky R.C,, nuonos /1, .[Is u Tpauchopmartopa Ip.

[1pu unopmaabHoit paGore mpeoGpasoBaTenasi eMKOCTh () mepuoauye-
40



CKH 3apsikaercss yepe3 R, B TeueHHe MMIOYyJbCa W paspsiKaerca uepes I,
B HayaJie nayssl (pHc. 56).

[locroannaa R;'C, Boibupaercs Takoif, u4ToObl NPH MaKCHMAJbLHOH
IJAdHe HMINy.abca, paBHod T, aMmauTyjga HanpsaxeHua K. Obuia Menblie
npooHBHOro Hanpsikeuust My, nuona [s.
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[Ipn cpriBe KOMMYyTaUMKM maysa MexKIy MMITYJbcaMu Hcuezaer. I1o3To-
My HampsikeHne H¢ 1OCTHraer mMpOOGMBHOTO HAmNpsi:KeHUs W auoix [, npo-
6usaercst (MoMent ;). Ilpu atom Cy, paspsxaercs depe3 NepBHYHYIO 06-
mMoTky Tp;. ' -

[To puc. 56 BuAHO, uTO 3an1a3LbIBAHHE Af 3HAYHTEJBHO MEHbIIE nepu-
onaT. o ‘

Ilns aBapHAHOrO BBIK/IOUEHHS CUJIOBOTO BeHTHas KVB, HCTIOJIb3YET-
Cst  pe3epBHOe KOMMYTHpPyiollee ycTpolicTBO, coctosttee u3 KVBy wu
Co (puc. ba). Bxiiouenne K¥YBy npoucxoaur mpu cpabaTwiBanuu [y ¢ mo-
MolLbio Tpanchopmartopa Tp;.

- Uro6n1 obecneynTs NOCTOSIHHYIO TOTOBHOCTL 34LIMTH K Je/CTBHIO, €M-
kocte (o mepej BKJIOUEHHEM MpeoGpasoBaTesis 3apsKaeTcs A0 Hampsike-
Hus Ey uepes kountakr JIy, nuon [, ¥ conpoTHBjeHHe R,. ,

[Tocne BKAOUEHHst JuneliHOro BhKJIOuaTeass C, MOLKJIOUAeTcs K Ka-
tony BeHtuas KYB,. I1pu paGoTe mpeo6pasoBaTesist OHa HEMpPepHIBHO MOJ-
3apsixkaercst no unenu JIo—Co—/o—R,. Conporusienne Ry, 10MKHO OblTh.
aocrarouHo MadasiM, uytobel K¥ B, ocrapaJcs BO BKJIIQUEHHOM COCTOSHHH
nocje cpabaTbiBaHus 3amuTh. Torna manpsokeHwe ¢ ero Katona, paBHOE
En , MOXHO HCmoONb30BaTh 151 GJIOKUPOBAHMSI CXeMbl YIPaBJIeHHs, YTOGHI

- MPeOTBPATUTL MOBTOPHLIK 3amyck K¥B,, a TakXKe IJs BbIKJAIOYEHHUS JH-
HEHHOTO BHIKJICUYATES.
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