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MeaneHHhlA BhlBOU ycKppeHHhlX qacTHU ua ay6HeHCKOM 

CHHxpocpa30TpOHe OCyi.UeCTBJ15I!OT C ITOMOI.UbJO HMITynbCHblX 

MarHHTOB H J1HH3 1 pa3Mei.UeHHbiX B BaKyyMHOH KaMepe yc

KOpHTemi /I/. DpH ToKe Harpy3KH, rrpeBbiWaJOI.UeM aorryc

THMwA acpcpeKTHBHhlH TOK 1 MarHHThl H J1HH3~ rreperpeea

JOTCH1 qTo IIpHBOUHT K HX ITOBpe~aeHHJO, a TaK~e K 3HaqH

TeJ1bHOMY yxyaweHHIO BaKyyMa B KaMepe yCKOpHTenH. LlnH 

38l.UHThl OT rreperpy3KH 3THX ycTpOHCTB Heo6XOUHMO KOH

TpOJ1HpOB8Tb 3HaqeHHe acpQeKTHBHO~O TOKa B KB~UOM 

HMITYJ1bCe. 

DpHM~HeHHe anH aToH uenH H3BeCTHoro B HMrrynbc

uoA 1-exHHKe/2/ H aBToMaTHKe HHTerpHPY!Oflero KOHTypa, 

BbiXDU. KOToporo rroaKnJOqeu qepe3 rroporoBbiA aneMeHT . 

K pearHpyJOtUeMy pene, He rrpeacTaBnHeTcH uenecoo6pa3-

HhiM. B TBKOM KOfiType Bb!XOUHOe HarrpmKeHHe 

1 
UBlliX = c JU HX dt.. 

DpH HCITOJ1b30B8HHH TpaHCcpopMaTopa ITOCTOHHHOro TOKa 

BhlXOUHOe HBITpH~eHHe 6yaeT IIpOITOpUHOH8J1bHO H3MepR9-

MOMY TOKy, T.e; 

uuhtx = K J idt. 

CneaoBaTenbHO, ycTpo:"rcTBD 3ai.Ul!Tbi OT rreperpy3KH HM

rrynbcHoi:f aneKTpHqeCKOA CHCTeMbi 1. BbiiTOJ1HeHHOe Ha 3TOM 

rrpHHUHrr,e, nMeeT TOT HeaocTaToK, qTo epeMH cpa6aTbiBa

HHH 38l.UHTbl rrporropUHOHanbHO HHTerpany OT 3HaqeHHH 

TOKB, a HarpeB 381.UHI.U8eMo:if CHCTeMbl nporropUHOHaneH 

HHTerpany OT KBaapaTa TOKa. 
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.finH pemeHHSI ITOCT8BJ1€HHOH 38ll8'IH ( KOHTpOJlSI 3H8'I€

HHSI a¢~eKTHBHOf'O TOK8 B HMITYRbCe) IIpeanaraeTCSI HC
ITOJlh30B8Tb B CX€M€ 38illHTbl H3B€CTHblH HHTBrpnpy!OillHi!: 
KOHTyp /2/ 1 rrapannenhHO 38p5IllHOMy COITpOTHBRBHHIQ KO

Toporo BKJliO'IHTb H€J1HH€HHOe COIIpOTHBJ1€HH€1 H8IIpHMep, 
CTa6HJlHTpOH. 

B HacToSimefi cTaThe rrpHBUllHTCSI orrncaRne ycTpoH:cTaa 

H rrpHHUHITa ll€HCTBH5l T8KOH 38illHTbi1 a T8K)K€ M€TOlllfK8 

pacqeTa n rroa6opa ee apeMeHHbiX xapaKTepucTHK Ha rrpn- ~ 
Mepe 38illHTbl OT rreperpy30K BbiBOllHOH niiH3hi KaHana 

MenneHHOf'O Bb!B0ll8 ycKopeHHhiX 'I8CTHU H3 CHHXpOq1830-

TpOHa. 

YCTPOHCTBO H f1PHHUHf1 llEHCTBHH 

3AlliHTbi 

CxeMa 381llUTbi rrpencTaaneHa Ha p n c. 1. 
ToK Harpy3KH H3MepSieTCH c ITOMDillhiD TpaHc¢opMaTo

pa ITOCTOHHHOf'O TOKa THITa 11514/6. HarrpSJ)KeHHe BTOpUqHofi 

06MOTKH BblXOllHOf'O TpaHc¢opMaTopa BCITOMOraT€JlhHOf'O 

ycTpoii:cTBa BY:H514/6 'Iepe3 BbiiTpHMHTenh B rroaaeTcH 

Ha pe3nCTop R3. EMKOCTh Cl ncrronh3yeTcH B Ka'-!eCTBe 
¢nnhTpa. 

HarrpSI)KeHne c pe3HCTopa R3 rroaaeTCSI Ha HHTerpn-

PYIDillHH KOHTyp, cocToHillHif H3 pe3HCTopoa Rl, R2, 

cTa6rrnrrTpoHa Dl n 3apHllHOH eMKOCTH C2. 

f1apaMeTpbl HHTerpnpy101ll€f'O KOHTypa Bb!6Hp810TCSI Ta

KHM o6pa30M, 'IT06bl 3H8'-I€Hll€ H8IIpH)K€HllSI Ha 3apHllHOH 

eMKDCTll llOCTllf'8JIO BeJlUqllHbl H8IIpH)K€HHSI IIE'p€KJliQqeHI1H 

JlHHHCTopa D:l rrpn MaKcnManhHO aorrycTUMOl\t s¢c~'eKTHB
HOM TOKe Harpy3KH 38 UMITy,IhC. 

f1pn OTKpLIBaHim iHIHUCTopa D3 3apHaHaH eMKDCTb (2 

llHTerpnpyiDill€f'O KOHTypa pa3pH:>l\aeTCH 'Iepe3 HMrry,IbCHbiH 
TpaHc¢opMaTop TH. BbiXOJlHOii uMrrynbc Tpaurq,opMaTopa 

TH oTKpbiBaeT TnpncTop D6, npn 3TOM cpa6aTt.maeT BbiXDJl
Hoe pene Tuna MKY -48. 

Ecnu ToK Harpy3KH MeHbute ycTaBKII cpnt"ittTbiBBHHSI 

38illHTbJ, To llJIHHcTop D:J He OTKpt.!BaeTcH, :t 38pHaHa.si 

4 
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Puc. I. CxeMa 38llll1Tbi oT rreperpy3KU HMrrynbCHoif Bbi

BOllHOif JlHH3bi. B - .0248 X 4; Cl = 20 MK<l>j C2 = 120MK¢; 
C3 = I MK¢; C4 = D, I MK¢; C5 = O,I MK¢; Rl = 38,4 K0M; 

R2 = 66 K0M; R3 = I,I K0Mj R4 = 10 OM; R5 = 470 OM; 

R6 = 5,6 K0M;R7 = 200 OM; D1 ~ .ll8I7r; D2- .ll226E; 

D3- KH 102B; D4 - .ll226E; D5 - .ll226E; 06 - KY 10 IE; 

p - MKY-48; TH - wl = w2 = 250, ¢eppllTOBoe KOJlbUO 
M IOOOHM 40 x 25 x II. 

eMKOCTb C2 nocne OKOH'IBHHH nMrryn&ca TOKa pa3pSI)KaeTcH 

qepe3 cTa6nnnTpoH Dl u pe3ncTopbi Rl , R2 , R3. 

METO.llHKA PACqETA H f10.llEOPA 

XAPAKTEPHCTHK CPAEATbiBAHIHI 3Ailli1Tbi 

flng pacqeTa 381llHTbl OT rreperpy3KH H€06XOJlHMO 3H8Tb 

aenll'IHHY a~~eKTHBHoro ToKa 3a unKn Iu , rrpn KoTopoA 

381llllT8 ll0Jl)KH8 Cpa6aTbiB8Tbo 
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3Ha5I napaMeTpbl UIIKJ18 0 MO:>KHO paccqiiTBTb 3HaqeHIIe 

8¢~eKTIIBHOf'O TOKa 3a IIMIIyJibC: 

1 t~Mn 
=I v'tl+3tz+t 

M 3 

3t HMII 

rae aniiTeJihHOCTh IIMnynhca tMMn=t 1+t 2+t 3 (cM.-pii-c. 2). 
l1cxoa5I II3 Toro, · qTo npii uopManbHofi pa6oTe BbiBOll

Hofi JIIIH3bi 3a speMH UII:Kna T '-\ = 10 c· II TDKe Iq B JIIIH-

3e Bb!ll8JI5IeTC5I CTOJlbKO :>Ke, Teiina, CKOJlbKO IIpll pa6oTe 

3a BpeM5I tHMn II ToKe IMMII , paccqiiTbiBaeM anH 3aaaH

uoro Iu-= const II Ka:>Knoro KOHKpeTHoro 3HaqeHII5I IMMn 

COOTBeTci~yiDWYID llOIIYCTIIMYID (II3 ycJIOBHH Harpesa) 
llJIHTeJibHOCTb HMIIYJibCa 

I 1i · Tq 
tMMII = --,2---

IMMII· 

no llaHHhlM pacq~Ta CTpOHM 3aBHCIIMOCTb llJIHTeJib

HOCTH H~IIYJibCa OT 3HaqeHIIH 8¢¢eKTIIBHOf'O TOKa B IIM

nyJibCe IIpH HeH3MeHHOU BennqnHe 8¢¢eKTIIBHOf'O TOKa 3a 

UHKJI Iq ( CM,KpMBYID I Ha pH c .2), paBHoro 3aaaHHoMy 
TOKY cpa6aThlB8HII5I, 

KpuBaH 2a Ha p n c. 2 nocTpoeHa an5I cny'{a5I, Koraa 

HeJIHHeHHhlU 8JleMeHT B HHTerpnpyiDWeM ioHType (cTa-

6IIJIHTpOH Dl H9. cxeMe p II c. I) oTcyTcTByeT. 3ra KpHBaH 

'cHHManacb ~KcnepnMeHT~JihHO, l13 rpa¢nKa cneayeT, qTo 

BpeMH Cpa6aTb!B8HHH 3aWIITbi B _8TOM cnyqae 3HaqHTeJibHO 

npeBOCXODHT DOIIyCTHMOe 3HaqeHHe llJlHTeJibHOCTH. HMIIynb-
ca. . 

UnH nonyqeHHH xapaKTepiiCTIIKH cpa6aThlBBHHH 3aWHThl, 

MaKCIIMaJibHO IIpH6JIH:>KaiDWeHCH K 3aaaHHOH 0 B HHTerpHpyiD

WIIH KOHTyp B KaqecTBe 3ap5IllHOf'O CODpOTHBJieHHH BKJIIDqeH 

~eniiHefiHbiH 8JieMeHT ( cTa6nniiTpou Dl ua p II c. 1). Tnn 

cTa6IIniiTpoua noa6IIpaeTcH H3 ycnoBHH, qTo6hl npn ToKax 

B036y:>Kll8HIIH JIIIH3hl 0 COOTBeTCTByiDWHX 3HaqHT8JlbHOMY 

paCXO:>Kll8HIIID xapaKTepRCTHK } II 2a, Ha~pS1~8HIIe Ha pe-

3IICT:ope R2 , BKJIIDqeHHOM napannenbHD cTa6IInY.ITpoHy Dl, 
CODTB8T,CTBOB8JIO 6b! HaiipH:>K8HIIID H8JIIIH8HHOH qacTII llHHa

MIIqeCKOH xapaKTepiipTIIKII cTa6rrniiTpoua. B 8TOM cnyqae 

pe3yJibTIIPYIDrnee 3apHauoe conpoTIIBneHne IIHTerpiipyiDmero 
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Pnc. 2. BpeMeHHbie xapaKTepiiCTIIKII 3arnRThi OT. neperpy3-

KK.BhlBOllHDfi JIHH3N: I - 3aBHCRMOCTh llJIHT8JlhHOCTII BM

nynhca oT 3HaqeHRH 9¢¢eKTHBHoro ToKa s'IIMrrynhce, paB

Horo 3aaaHHDMY TOKY cpa6aTWBaHHH, llpH H8H3M8HHOH 

B8JIIIqHHe 8¢¢eKTHBHOf'O TOKa 3a UIIKJli 2 - 3aBHCHMOCTh 

BpeMeHH Cpa6aThlB8HIIH 3aWUThl OT 8¢¢eKTIIBHOf'D TOKa 

BhlBOllHOH JIHH3hli a - 3aWHTa BhlDOJIHeHa Ha OCHOBe HH

Tert:m:pyiDrnero KOHTypa 6e3 CTa6riJUfTpOHa, 6 - 38WIITa 

BhliiOJIHeHa H~ OCHOBe HHTerpupyiDmero KOHTypa CO CTa-

6Rm!TpOHOM, 

KOHTypa H3MeHHeTCH HeJIRHeHHO H BpeMeHHaH xapaKTepii

CTHKa cpa6aThlBaHHH 3aWHThl 26 npii6JIH:>KaeTCH K xapaK

TepHCTHKe 1 (pHC, 2), 

napaMeTpb! 3apHauoro pe3HCTOpa R2 • CTa6HJIHTpoHa 

Dl u peaHcTopa, BKJIIDqeHHoro rrocnenosaTenhHO co cTa-

6unuTpoHoM, IIOll6HpaiDTCH TBK, qT06hl HBH60Jlhlli8€ COBITa

aeHIIe xapaKTepiiCTIIK 1 u 26 6biJIO npii pa6oqefi anuTenh
HOCTH HMIIYJihCa BhlBOllHOH JIHH3hl, 

3KcrrepHMeHTaJihHYID noa6opKy xapaKTepHCTHKH 26 Cpa-

6aTbiBaHIIH 3arniiTbl MO:>KHO ITpOH3BODHTh Ha CTeHae, ITO-
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naBaSI B nepBJI'IHYIO OfiMOTKy BbiXOUROf'O TpaHc!f>opMaTopa 
ycTpoficTBa BYM514/6 TOK oT ceTH. DpH 3TOM norpew

HOCTh BpeMeHHOH ycTaBKH 381l1HTbl He DpeBbiCHT 5% OT 

ycTaBKH 381i1HTbl 1 H8CTpOeHHOH nyTeM DOU8'1H HMDynhCHOrO 

TOKa HenocpenCTBeHHO OT aPperaTa DHT8HHSI B 06MOTKY 
BbiBOUHOH liHH3blo 

Ha paccMoTpeHHOM npHHUHne pa3pa6oTaHa TaK~e 3a
umTa oT neperpy3KH nHH3hi MJI-14. pa6oTaiOmeif B HM
nynhcHoM pe•HMe. 

ABTOpbi Bbipa}K8JOT 6naronapHOCTb A.D.BonKoBy H 

B.<P.Bbt'IKOBy, BbtnOnHHBIIHfM 6onhrnoi1 o6'beM pa6oT no 
H3f'O;,OBneHJI!O Jl H8J18UKe 6nOKOB 38ll{HTblo 
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