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,D;na HenpepbIBHoii nepecTpoiiKH UHKnoTpona Y-120M 
no 3HepruH neo6xonHMO nna Ka)l{noro pe)l{HMa ycKopeHHR 
o6ecnelfHTb COOTBeTCTBYIOIUee pacnpeneneHHe TOKOB a 18 
KoppeKTHPYIOIUHX o6MOTKax. Pe3ynLTaTLI pacqeToB, npHae
neHHbie B pa6oTe /I: IIOKa3bIBalOT' lfTO Heo6xonHMO H3MeHe -
HHe KaK BenHlfHH TOKOB, TaK H BX HanpaaneHHH. ,D;na IIHTa
HHH KOppeKTHPYIOIUHX o6MOTOK UHKnOTpOHa cny)l{HT ynpaa
naeMa.JI OT 3BM CHCTeMa IIHTaHHR 12( COCTORIUaR H3 TpaH-
3HCTOpHblX KOMIIeHCaUHOHHhIX CTa6HnH3aTOPOB TOKa Ha HO
MHHanbHhie TOKH 300, 400, 600 A; TpaH3HCTOpHbie CTa-
6HnH3aTOPhl, HCIIOnh3yeMble B CHCTeMe, He o6ecnelfHBalOT 
H3MeHeHHH HanpaaneHHR TOKa B Harpy3Ke. ,D;na o6ecnelfeHHR 
BO3MO)KHOCTH peaepcHpOBaHHR TOKa 3TH CTa6HnH3aTOpbl 
CHa6maJOTCR nononHHTenhHblMH ycTpOHCTBaMH. YnpomeHHaR 
6noK- cxeMa TpaH3HCTopHoro cTa6HnH3a Topa, nononHeHHoro 
TaKHMH YCTpOHCTBaMH, noKa3aHa Ha puc. 1. 

ToK Harpy3KH I II , nonyqaeMblH OT BbICOKOCTa6HnhHOro 
TpaH3HCTOpHoro KOMneHCaUHOHHoro CTa6HnH3aTopa TOKa 
/TKCT /, nonaonuTca K Harpy3Ke qepe3 peaepcHBHhIH KoM
MyTaTop /PK/. CocToRHHe PK, onpenenaromee Hanpaanenue 
TOKa B Harpy3Ke, 3anaeTCR YCTPOHCTBOM ynpaaneHHR H 
3amHTb1 peaepcuaHoro KOMMyTaTopa /YY3 PK/. KpoMe 
Toro, YY3 PK o6ecnequaaeT OTKn10lfeHue BhIIIpRMHTena 
npH KOpOTKOM 3aMb1KaHHH B uenax peaepCHBHoro KOMMYTa
Topa. B caoro oqepenL, YY3 PK nonyqaeT KoMaHAHLie 
curHanLI OT 3BM HnH pylfHOro ycTpoiicTaa ynpaaneHHR 
qepe 3, nepeKn10qa10mee ycTpoiicTao /IIY /. 
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Puc. 1. EA01<-cxeMa mpaH3UCT!IOPHOZO cma6UAU3amopa T!IOKa 
C peeepcUBHblM KOMMYT!lamopoM T!IOKa B 11azpy31<e. B - Bbl
np.RMUmeAb, TKCT - mpa113uc111op11&1ii KOMne11ca1,1uo1111&1ii 
cma6uAu3amop mo1<a, PK - peeepcue11&1ii KOMMymamop, KY -
1<011ma1<mop11oe ycmpoiicmeo, YY TKCT - ycmpoiicmeo ynpae
AeHU.R mpaH3UCT!IOPHb1M KOMne11ca1,1uoHHblM cma6UAU3QT!IOPOM 
mo1<a, YY3 PK - ycmpoiicmeo ynpaeAeHu.R u 3alJIUT!lb1 peeep
cue11ozo KOMMymamopa, IIY - nepe1<A1011a10U1ee ycmpoiicmeo, 
ZH - 11azpy31<a cma6uAu3amopa. 

IlpHHD;HITHaJILHa.H cxeMa 6eCKOHTaKTHOro peBepCHBHOro 

KOMMyTaTopa IlPHBeAeHa Ha puc. 2. B KaqecTBe CHJIOBLIX 

Kmoqeii B KOMMyTaTope npHMeH.HIOTC.H THpHCTOpLI. YnpaB

JIHIOID;HH TOK ITOABOAHTC.H K 3JieKTPOAaM THPHCTOPOB qepe3 

COOTBeTCTBYIOID;He KOHTaKTLI pene nepeKmoqeHH.H IlOJI.HpHo

CTH /PIT/ OT ABYX H30JIHpoBaHHLIX OAHOilOJ:'ynepHOAHLIX 

BLIIlP.HMHTeneii / ,z:u ,ll.2/. 
B Ka)l(AoM nneqe ycTpoiicTBa pa6oTaeT napannenLHO no 

4 THPHCTopa THna TISO. THpHcTopLI ycTaHaBJIHBaIOTC.H Ha 

rpynnoBLIX :>KHAKOCTHLIX oxnaAHTeJI.HX, XJiaAoareHTOM CJIY:>KHT 

BOAa, MaKCHMaJILHLIH pa6oqHii TOK KOMMyTaTopa P~BeH 

600 A. BLI6op yKa3aHHOro THITa THPHCTopa o6ycJIOBJieH 

4. 
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ero ,AOCTYIIHOCThlO B ,AaHHhIX YCJIOBHJIX. B pa6oTl
31

oTMeqa

eTCH, 'ITO B HaCTOHll\ee epeMH B ·npeo6pa30BaTeJibHhlX 

ycTaHOBKax Ha TOKII ,AO 1600-;-2500 A uenecoo6pa3HO 

11pnMeHHTh THPHCTOphl T150. IlpH 11poeKTHpoeaHHH ycT-

poiicTB C 11apaJIJieJibHhIM coe,AHHeHHeM THpHCTOpOB ,AOJI)KHhI . 

6h1Th npUHHThl Mephl / 3 ,4 /, 06ec11etJUBal011\He 3cl>cl>eKTHBHOe ,_., 

HCIIOJih30BaHue nocJie,AHHX. KpoMe Toro, Heo6XO,AHMO Bbl- j 
noJIHHTh ycJIOBHe Ha,Ae>KHOH pa60Thl cxeMbl 

0 < 0 
M - . /(Oil ' 

r,Ae 0 M - MaKCHMaJihHOe 3HatJeHue TeM11epaTyphl H3 MHo

>KeCTBa TeM11epaTyp cTpyKTyp ecex 11apanneJihHO pa60Ta10-

ll\HX THPHCTOPOB 11pu MaKCHMaJibHOM pa6otJeM TOKe cxeMbl, 

0 /(Olt .nonyCTHMaH TeMllepaTypa CTPYKTyphl. He,nocTaToq

HOCTh CTaTHCTHtJeCKHX ,naHHhIX no THpHCTOpaM, TPY.AHOCTh 

pac"leTOB aCHMMeTpHH CHJIOBhIX KOHCTpyKIJ;HH o6ycJIOBHJIH 

3KcnepuMeHTaJihHhIH no.nxo.n K pemeHHlO eonpocoe, CBH3aH

HhIX C pa3pa60TKOH CHJIOBOH qacTu peeepcHBHOro KOMMyTa

Topa. I1o,n6op THpHCTOpOB ,nnH napaJIJieJihHOH pa60Thl B 11ne

qax KOMMyTaTopa npou3B0.AHJICH no BeJIH"IHHe llpHMOr<,\9a

,AeHHH Ha11px>Kettux /Knaccucl>uKan;uoHHoro Ha11px>KeHHH · • · /, 

KOTOpoe ,naeTCH 3aBO,AoM-H3rOTOBHTeneM Ha Ka>K,AhIH npu-

6op. bhIJIH Ha6paHbl qeTbipe KOMIIJieKTa /e Ka>K,nOM KOMn

JieKTe no qeTbipe THPHCTopa /c npHMhIM na,neHHeM 0,65; 
0,62; 0,64 H 0,61 B . 

B ma6AUije npuee,AeHhl HeKOTOphle 3KcnepuMeHTaJihHhie 

,naHHhle, IIOJiy"leHHbie Ha IIOCTOHHHOM TOKe .AJIH 3PIX KOM11-

JieKTOB THpHCTOpoe. Pe3yJihTaThl H3MepeHHH noKa3hlBalOT, 

'ITO THpHCTOphl C o,nuHaKOBhIM KJiaccucl>uKaIJ;HOHHhIM HallpH -

>KeHHeM uMelOT pa3uoe 11p.11Moe na.u,euue uanp.11>KeHHH Ha 

Ta6Au11a 
1,3 - HOMep · KOMIIJieKTa u HOMep THPHCTOpa; 2 -. cpe,nHee 
3HatJeHue /no 3aBO.ACKHM ,AaHHhlM/ IIPHMOro 11a,neHHH Ha- j 
11px>KeHHH, B; 4 - 11p.11Moe 11a,neHHe Hanp.11>KeHHH ~PH 110- ► ,:.l' 
CTOHHHOM TOKe 150 A, B; 5 - KPYTH3Ha 11p.11MOH eeTeH I 
xapaKTepncTHKH e oKpecTHOCTH IT = 150 A, A/MB; 6 - I 
11p.11Moe 11a,AeHHe Ha11p.11>KeHHH 11pH napamienhHOH pa6oTe .· 
KOMIIJieKTa, B; 7 - TOKH qepe3 THPHCTOphl IIPH 11apannenh- . 
HOH pa6oTe, A; 8 - Harpy3Ka THpHCTopa 110 TOKY /e 11po
n;eHTax OT HOMHHaJihHoro 3HatJeHHH/; 9 -TeMnepaTypa Kop
nyca TupucTopa, 2pao. 
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noCTOHHHOM TOKe /cM. KOilOHKY 4 Ta6nHUhl/. Pa3IlH'IHa 
TaK)Ke KPYTH3Ha npHMOH BeTBH B OKpeCTHOCTH pa6oqero 
TOKa /150 A/. HeKOTOphle ,D;aHHLie Ta6IlHUhl ,D;IlH HarilH,D;HO
CTH npe,D;CTaBneHhl rpacliH'leCKH Ha puc. 3. 

KaK cne,D;yeT H3 npHBe,D;eHHLIX pe3yilLTaTOB H3MepeHHH, 
no,D;6op THPHCTOPO~ no BeilH'IHHe KnaccHcliHKaUHOHHOro Ha
npH)KeHHH He o6ecne'IHBaeT HH paBeHCTBa TOKOB THpHCTO
poB, HH paBeHCTBa TeMnepaTyp Hx KopnycoB npH napan
nenLHOM coe,D;HHeHHH. Jly'IWHX pe3ynLTaTOB Cile,D;yeT O)KH
,D;aTL npH no,D;6ope THpHCTOPOB no ,D;BYM napaMeTpaM: U H 

r: 3,D;ecL U - noporoBoe HanpH)KeHHe THpHcTopa, r - ,D;H
HaMH'lecKoe conpoTHBileHHe THpHCTOpa. O,D;HaKo OTCYTCTBHe 
TaKHX ,D;aHHhIX B nacnopTaX npH60pOB Tpe6yeT npoBe,D;eHHH 
Tpy,D;oeMKHX H3MepeHHH. 

Onpe,D;eilHM MaKCHMailLHO ,D;onycTHMYIO TeMnepa TYPY (Eb) 
OCHOBaHHH Kopnyca THPHCTOpa npH MaKCHMailLHOM TOKe 
IT= 150 A: 

8 KM = ® M - uT I T RT ; 

nO,D;CTaBHB 3Ha'leHHH ®M= 110 ± 5 °C, RT::; 0 ,2 °C/Bm /no 
cnpaBO'IHLIM ,D;aHHhIM/' u T = 1, 1 B /H3 Ta6IlHULI/' nony'IHM 
®KM= 77 ± 5 °C. lfa Ta6IlHULI H rpacliHKa BH,D;H0, 'ITO THpH
CTOpLI K0MMyTaTopa pa6oTaIOT C 3anaCOM no TeMnepaType 
OCHOBaHHH nopH,D;Ka 20° C /TeMnepaTypa OXIla)K,D;aromeii Bo
,D;LI 25±2°C/. TaKoii 3anac BnonHe ,D;OCTaTO'leH ,ll;IlH o6ecne
'leHHH BhICOKOH Ha,D;e)KHOCTH KOMMyTaTopa. 

IlpHHUHnHailLHaH cxeMa ycTpOHCTBa ynpaaneHHH H 3a
lllHThl peaepCHBHOro KOMMyTa Topa npe,D;CTaBneHa Ha puc. 4. 
OCHOBHLie Y3IlLI ycTpOHCTBa ynpaaneHHH H 3alllHTLI: ,D;pocce
IlH HaCLIUleHHH / ,lJ;pl, ,lJ;p2/, BLIIlPHMHTeilH c Y.D;BOeHHeM 
HanpH)KeHHH /,D;l, ,D;2, Cl, C2; ,D;3, ,D;4, C3, C4/, TpHrrep 
/MCI/, norH'leCKHii KOMnapaTop /HC2/, KacKa,D;LI ycHne
HHH /T 1-;- T4/, pene OTKilIO'leHHH /PO/, pene nepeKilIO'leHHH 
/PII/' BcnoMoraTeilLHOe pene OTKilIO'leHHH, npoMe)KyToq
HOe pene H KOHTaKTopHoe ycTpOHCTBO /PO; HP H K, cM. 
puc. 5/. PO, PIT, PO', IIP H K aan1110Tc11 HcnonHHTenLHLIMH 
:rneMeHTaMH YY3 PK. 

,lJ;poccenH ,lJ;pl H ,r:J;p2 COBMeCTHO C pe3HCTopaMH R7 H 

RS o6pa3yIOT MOCTOBYIO cxeMy nepeMeHHOro TOKa /Hanp11-
)KeHHe nHTaHHH MOCTa - 6,3 B, qacTOTa - 50 I'11/. IlpH 
HOpMailLHOH pa6oTe .. KOMMYTaTopa cep,D;e'IHHKH ,D;pocceneii 
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npHBO,IVITCH B COCT0HHHe HaCLII.QeHH.11 TOKOM I H, npoTeKaI0-

1.QHM qepe3 HX nepaHqHLie o6MOTKH. II03TOMY Hanp.H>KeHH.11 

Ha BTOpHqHLIX o6MOTKaX .D;pocceneii paBHLI Hynro, TpaH3BC -

TOPLI T3 H T4 3anepTLI, o6MoTKa PO o6ecToqeHa. IlpB Ko

poTKOM 3aMLIKaHHH B nneqax KOMMyTaTopa Ha BLIXO.D;e Mo

CTa IlO.HBn.HeTC.11 Hanp.11>KeHBe pa36anaHca, PO npBBO.D;BTC.11 

a .D;eHCTBHe H o6ecneqHBaeT OTKnroqeHHe BLIIlP.IIMBTen.11 B 

OT ceTH. 

JiorHqecKHH KOMnapaTop BLIIlOnH.HeT noruqecKyIO <l>YHK

UHIO B COOTBeTCTBHH co cne,D;y101.Qeii Ta6nHn;eii: 

BXO.D;LI BLIXO.D; 

OT IIY OT PIT KonneKTop T2 

/A/ /Bl IF/ 

0 0 0 
0 1 1 
1 0 1 
1 1 0 

/HnH F =AB+ AB, r.ne A - CHrHan KOMaH.D;LI Ha peaepcH

poaaHHe TOKa, 8 - HH4JopMaIJ;HOHHLIH CHrHan O .D;eiicTBB

TenLHOM COCTO.IIHHH KOMMyTaTopa/. 

TaKHM o6pa30M, BLIXO.D;HOH CHrHan norHqecKoro KOM

napaTopa, KOTOPLiii TmKe .D;eiicTayeT Ha PO, o6ecneqHaaeT 

BLIKmoqeHHe BLIIlp.HMHTenH B npH peBepcupoBaHHH TOKa. 

TpHrrep HCilOnL3yeTC.II B KaqecTBe 3anOMHHal01.Qero 

ycTpoiicTaa. OH ynpaanHeTc.11 curHanoM OT IIY, Ho H3Me

HeHHe ero C0CT0.IIHH.11 npOHCX0.D;HT T0nLK0 npH HanHqHH Ha 

ero BTOpOM BX0.D;e CHrHana 06 0TKnroqeHHH KOHTaKT0pa K. 

Ilpu BLmonHeHHH KoMaH.D;LI Ha peaepcHpoaa1rne TOKa YY3 PK 

nocne.noaaTenLHO ocyl.QeCTBnHeT cne,nyroJ.QHe onepaUHH: a/ 

BLIKmoqaeT . BLIIlp.HMHTenL B, 6/ npOH3B0.D;HT H3MeHeHHe 

COCT0.IIHHH peaepCHBHoro KOMMyTaTopa, B/ BKmoqaeT BLI

npHMHTem. B. 

OnLITHLIH 3K3eMnnHp peaepCHBHoro KOMMyTa Topa H3ro

T0BneH, HCilLITaH H BBe,neH B OllLITHYIO 3KcnnyaTaUHIO. 

Ilocne KoppeKUHH KOHCTPYKUHH H cxeM no pe3ynLTaTaM 

OllLITHOH 3KCnnyaTaUHH 6y.D;eT H3rOT0BneHa He6onLwa.11 

cepH.11 TaKHX K0MMyTa TOP OB ,D;nH ycKOpHTen.11 Y- l 20M. 
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PyKonucb nocmynu.11a e u3oame.t1bc1<uu omoe.11 
22 Mapma 1976 zooa. 

Y CJIOBJUI o6r, 

IlpenpHHTLI H coo6menHH OIUIH pac 
BJaHMHoro 06Mei1a, YHHBepcHTeTaM, HH 
nuoTeI<aM H uay'IHLIM rpynnaM 6onee. SC 

IloMHMO peryirnpuoii ·. pacciinxH. B 1 
OT,D;eJI e)Kero.14110 BLillC>JIJIHeT OI<OJIO 40( 
CLinI<y. npenpHllTOB. H coo6me11Hii OHJI] 
o6H3aTeJibllO yI<aJLIB~Tb HH,neI<C Janpaw 

A~peca 

IIHCbMa no BCeM BOilpOCaM .o6MeHa I 
.cLI ua oT,neJib.HLie HJ.tiaHHH cne,nyeT nanp 

· ·· 101000 Mo·cKea, 
I',1ae11b1ii no'1111aM111; n/J 
H3oa111e/lbCKuii · 0111oe/l 

: O61,eou11e1111ozo u11c111ur. 
. JI0epHblX UCC/le0oea11ui 

. A,npec MH nocLIJII<H Bcex ny6nuxa~ 
. ,nnH 6e cnna THOR no,nnHcI<H ·Ha· nayquLie )K 

101000 MocKea, 
I'/laBHblU nO'IT!IClMm, n/.,, 

· Hay'i,110-111ex11u'1ecKaJ1. c 
·O61,ebu11e1111ozo· u11c111ul!J 
JI0epHblX UCC/le0oBaHUU 


