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EenRea A.R. H Jlp. 9 - 10313 

I-1ccne)l088HHe nyCKOBblX H KOMMYTBUHOHHblX XapaKTepHCTHK 

THpaTpOHOB Tfl-1-2500/50 MoaynRTopoa ycKopHTenst C11flYH.U 

AHanH3HpyeTcst onhiT 3KcnnyaTaUHH I"'pynnhi THpaTpoHos ycKopHTenSI 

Ct-1flYH.Q, HCCneayeTCst BnHstHHe pe)KHMOB pa60Tbl HaKana KBTOJlB, HaKana 

!"'9HepaTOpa B0Jl0p0Jl8 H CeTOqHO!"'O CMeWeHHst Ha BenHqHHy H nepHOJlHqecKyiD 

HeCTa6HnbHOCTb speMeHH 38lKH!"'SHHst, a T8K)K9 nepHOJlHqecKyiD H9CTa6HnbHOCTb 

¢poHTa HMnynbca Ha Hal"'py3Ke THpaTpoHoa Tfl1 1-2500/50. PesynbTaThi 

n03BOnSJIDT CRHXpOHH3HpOB8Tb MOJlynSITOpb! YCKOpHTenSI C TQqHQCTbiD He XyJKe 

!,1 HC H OCY!119CTBHTb ynpaaneHHe YCKOpHTeneM OT 38M, 

Pa6oTa BbinOnHeHa B 0Taene HOBb!X M9TOJlOB yCKOpeHHll 0115111, 

Coo6meHHe 06be~HHeHHoro HHCTHTyTa H~epH~x HCc~e~oBaHH~ 
,ll;y6Ha 1976 

0 1976 06M~UiftHfHWii UNC•U•JIII A~epNW% UCCJie~08CJNUii,ll.)I6NCJ 

0 He06XO)].HMOCTH COKpall.l,eHHJI H CTa6HJIHJai.J,HH BpeMeHH 

3aii<HraHH11 MOll.I,HbiX BO)].OpO)].HbiX THpaTpOHOB HeO)].HOKpaTHO 

yKa3biBanocb a pa6orax no ycKopureJibHOH rexHHKe u 

pa.IJ.HOJJieKTPOHHKe 6oJibiiiHX MOll.I,HOCTeii. B pa6orax /l-5/ 
HCCJie)].OBaHhl nyCKOBhle xapaKTepHCTHKH pa3JIHqHhlX THllOB 

MOll.I,HbiX BO)].OpO)].HbiX THpaTpOHOB. lloKa3aHO, qro npH Bbi-

6ope OUTHMaJibHblX pe)I(HMOB pa60Tbl HaKaJia KaTO)].a H Ha

KaJia reueparopa BO.IJ.OPO.IJ.a ruparpouoa it ·2/, a TaK)I(e 

npH COOTBeTCTBYIOI.l.ICM U0)].6ope napaMeTpOB JanyCKaiOll.l,ero 

HMDYJibCa/1 •2 ,5/ MO)I(HO COKpaTHTb BpeMH Ja)I(HraHHJI TH-

parpoHOB)].O 807120 He. 11 
B npouecce JKcnnyarauuu ycKopurenH CHJIYH,n · 

6 

HCllOJlb3YIOI.l.lero B KaqeCTBe KOMMYTHPYIOI.l.IHX JJieMeHTOB 

MO.IJ.YJIHTOpOB THpaTpOHbl T rHI- 2500/50, ycTaHOBJieHO, 

qro cra6uJibHOCTb napaMerpoa BhlCOKOBOJibTHoro HMnynb

ca YCKOpHIOll.l,ero HanpH)I(eHHH Ha HH.IJ.YKTOpax Cyll.l,eCTBeHHO 

3aBHCHT OT CTa6HJibHOCTH pa60Tbl KOMMYTHpyiOll.I,HX 3Jie

MeHTOB, KOTOpyiO MO)I(HO xapaKTepH30BaTb CJie)].yiOll.I,HMH 

BeJIHqHHaMH: ~r3 - HeCTafiHJibHOCTb BpeMeHH 3a)I(HraHHH; 

L\ T ¢ - Hecra6HJibHOCTb )].JIHTeJibHOCTH cPPOHTa HMllYJibCa 

HallpH)I(eHHJI Ha BXO)].e 060CTp1110ll.I,HX JIHHHH. 

06e aenuquuw Moryr HMeTb KaK anepuo)].uqecKHH, TaK 

H nepHO)].HqeCKHH /or HMDYJibCa K HMllYJibCY/ xapaKTep 

H3MeHeHHJI. /l-S/ 
llOJib3Y11Cb H3BeCTHhlMH peKOMeH)].al.I,HJIMH , MO)I(HO 

COKpaTHTb ~ T 3 )].0 BeJIHqHHbl MeHbllle qeM 1 HC, TOr)].a 

HeCTa6HJibHOCTb HMDYJibCa YCKOpJIIOll.l,ero HanpH)I(eHHJI 6y)].eT 

onpe.IJ.eJIHTbCH aenuquuoii ~ r ¢· 
B uacroHll.l,eH pa6ore auanu3upyercH onwT JKcnnyara

uuu rpynnw ruparpouoa ycKopurenH CHJIYH,ll, uccne)].yer

CH BJIHHHHe pe)I(HMOB pa60Thl HaKaJia KaTO)].a H HaKaJia 
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reHepaTopa ao~opo~a, a TaK~e pe~HMOB ceToqHoro CMe

~eHHH Ha BenHqHHY H nepHO~HqecKyJO HeCTa6HIThHOCTh 

BpeMeHH 3a~HraHHJI H tPPOHTa HMnyiThCa HanpH~eHHJI Ha Ha

rpy3Ke THpaTpoHoB Trl11- 2500/50. Ilo3ToMy a ~anh

He.iiweM Mhl onycKaeM CITOBO "nepHO~HqecKHH", XOTJI 6y~eM 

HMeTh B BH~Y HMeHHO 3TOT xapaKTep H3MeHeHHH yKa3aH

HhiX BenHqHH. 

BWCOKOBOIThTHaH HMnynhCHaH CHCTeMa YCKOpHTeiTH 

CMJIYH)::t; Ha nepaoM 3Tane Hana~KH H 3Kcnnya TaiJ.HH co

~ep~ana 24 THpaTpoHa Trl11-2500/50 /7
1

• 3aTeM npH 

ycTaHOBKe nHTOH ~OnOITHHTeiThHOH CeKIJ,HH K HMnynhCHOH 

CHCTeMe 6hiiTH no~KnJOqeHhl e~e qeThipe MO~YITHTOpa C 

HOBhiMH 3K3eMnnHpaMH THpaTpOHOB. B I1POIJ,ecce 3KCnnya

TaiJ,HH qaCTh H3 24 nepBOHaqanhHO YCTaHOBITeHHWX THpa

TpOHOB 6wna 3aMeHeHa. TaKHM o6pa3oM, a ~aHHOH pa6oTe 

HCCITe~OBaiTHCh KaK HOBbie 3K3eMnnHphl THpa TpOHOB, TaK 

H THpaTpoHw, npopa6oTaBwHe Ha ycKOPHTene a TeqeHHe 

~BYX neT B pe~HMaX, OTITHqaJO~HXCJI OT nacnopTHhiX no 

HeKOTOphiM napaMeTpaM. Y CITOBHJI 3KCnnya TaiJ,HH THpa

TPOHOB cne~yJO~He /6,7 I: 
aenHqHHa 3apH~Horo HanpH~eHHH 

aMniTHTY~HOe 3HaqeHHe aHO~HOrO 

TOKa B HMnynhCe 

~ITHTeiThHOCTh HMnynhCa aHO~Horo 

TOKa 

- 40-:sO KB, 

- 10 KA, 

- 100 HC. 

l1MenaCh B03MO~HOCTh HCnOITh30BaTh nOITO~HTeiThHOe 

CMe~eHHe Ha CeTKe THpaTpOHOB C TOKOM CMe~eHHH 

5-'-10 MA. 
3anyCK THpaTpOHOB OCy~eCTBITJIITCH OT reHepaTopa 3a

nycKa qepe3 HMnynhCHWH TpaHcdJopMaTOp HMnynhCOM Ha

np.H~eHHJI c aMnnHTy~oii 2 KB H dJpoHTOM 100 He. BenHqH

Ha apeMeHH 3a~HraHHH H3MepHnach no 3a~ep~Ke HMnynhca 

HanpH~eHHJI Ha Harpy3Ke /Ha ypOBHe 0,1 aMniTHTY~hi/ 
OTHOCHTeiThHO janyCKaJO~ero CHrHana. )::t;ITHTeiThHOCTh dJpoH

Ta HMnynhCa Hanp.H~eHHH Ha Harpy3Ke H3MepHITaCh Ha 

ypoBHe 0,1-'-0,9 aMniTHTY~HOrO 3HaqeHHJI. 

Ha puc. la npHBO~HTCH rHCTorpaMMa apeMeHH 3a~H

raHHH 28 THpaTpOHOB YCKOpHTenH, COOTBeTCTBYJO~aH MO

MeHTy Haqana HCCITe~OBaHHH. IlpH H3MepeHHH BpeMeHH 3a

~HraHHJI Ha acex THpaTpoHax 6hmH ycTaHoaneHhi nacnopT

Hhie 3HaqeHHH HanpH~eHHH HaKana KaTo~a U H = 6,3 B 
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u TOKa uaKana reueparopa BO,D,opo,D,a IrB = 2,6 A. llono

)I(HTeJILHoe CMeiUeHHe OTCYTCTBOBaJIO. fipH H3MepeHHH He

CTa6HJihHOCTH BpeMeHH 3a)I(HraHHH H ,D,JIHTeJihHOCTH ~pOHTa 

aHO,II,HOrO TOKa rrpH TeX )l(e YCJIOBHHX OKa3aJIOCh, YTO He

CTa6HJihHOCTh ,II,JIHTeJihHOCTH ~pOHTa aHO,II,HOrO TOKa 3Ha

YHTeJihHO rrpeBhUUaeT HeCTa6HJihHOCTh BpeMeHH 3a)I(HraHHH. 

Ha puc. 16 ITOKa3aH ,D,Harra30H BeJIHYHH ~rep THpaTpOHOB, 

COOTBeTCTBYIOJ.UHX rHCTOrpaMMe Ha puc. 1a. )J.JIH HarJIH,D,

HOCTH ITO OCH a6CU,HCC puc. 1a H 16 HMeiOT O,II,HHaKOBhiH 

Macuna6 apeMeHH 3a)I(Hrauux r:r 
CJie,D,yeT OTMCTHTh, YTO BCJIHYHHa BpeMCHH 3a)I(HraHHH 

y HOBhiX 3K3eMITJIHpOB THpaTpOHOB 3HaYHTeJihHO rrpeBOCXO

,II,HT /B 1,572 pa3a/ BpCMH 3a)I(HraHHH THpaTpOHOB, 6hiBIUHX 

B 3KCllJiyaTaU,HH H pa6oTaBlliHX B pe)I(HMC CCTOYHOrO CMe

IUCHHH. HOBhiH THpaTpOH llOCJie 3KCllJiyaTaU,HH C CeTOYHhiM 

CMCIUCHHeM B TeYeHHe 1-:-3 Mec. yMeHLIUaeT BpCMH 3a

)I(HraHHH ,II,a)l(e rrpH OTKJIIOYCHHH ITOJIO)I(HTCJihHOrO CMeme

HHH. 
4 5/ 

B pa6oTaX ,. ITOKa3aHO, YTO npH 3KCITJiyaTaU,HH THpa-

TpOHOB 6e3 llOJIO)I(HTCJihHOrO CCTOYHOrO CMCIUCHHH Ha6JIIO

,D,aJIOCh yaeJIHYeHue apeMeHu Ja)I(HraHHH. 

BJIHRHHE HAKAJIA KA TOAA H HAKAJIA 
TEHEPATOPA BOAOPOAA 

l13BCCTHO /:J,Si, YTO OCHOBHhiMH ~aKTOpaMH, Ollpe,D,eJIHIO

J.UHMH BpeMH pa3BHTHH pa3pH,D,a THpaTpOHa /BpeMH 3a)I(H

raHHH/, HBJIHIOTCH 3MHCCHOHHaH CITOC06HOCTh KaTO,D,a H ,D,aB

JICHHe BO,D,Opo,D,a B KOJI6e THpaTpOHa, KOTOphie, B CBOIO OYe

pe,D,h, orrpe,D,eJIHIOTCH HarrpH)I(eHHCM HaKaJia KaTO,D,a H TOKOM 

HaKaJia reHeparopa BO,D,opo,D,a. 

OrrhiT ,D,Byxnerueii 3Kcnnyarau.uu 6oJILIUOH rpyrrrrhl TH

parpoHOB T rl11- 2500/50 llOKa3aJI, YTO Bee 3K3eMITJIHphl, 

pa6oraarnue B pe)I(HMax U H , I r 8 , yKa3aHHLIX B rexHuYecKoii 

,II,OKyMeHTaU,HH, npopa6oTaJIH BpeMH, 3HaYHTeJILHO rrpeBhi-

IUaJOIUee rapaHTHpyeMOe 3aBO,II,OM-H3rOTOBHTeJieM · 

/2000 <~./. llocne 3HaYHTeJILHoro rrpeBLIIUeHHH pecypca 

BpeMeHH ITYCKOBLie H KOMMyTaU,HOHHLie xapaKTepHCTHKH 

THpaTpOHOB llOCTerreHHO yxy,D,IUaiOTCH H ,D,JIH ITO,D,,D,ep)l(aHHH 
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pa6orocrroco6uocTH ycKopureJIH rpe6yeTcH 3aMeHa orpa6o

TaBlliHX THpaTpOHOB. 0,D,HaKO npH HeKOTOpOM H3MeHeHHH 

HanpH)I(eHHH HaKaJia KaTo,D,a u TOKa HaKaJia reueparopa ao

,D,opo,D,a THpaTpOHhl Cll0C06Hhl YJIYYillHTh CBOH xapaKTepu

CTHKH. 

)J.JIH KOMITJieKCHOrO HCCJie,D,OBaHHH BJIHHHHH HallpH)I(eHHH 

HaKaJia KaTO,D,a H BeJIHYHHhl TOKa HaKaJia reuepaTopa BO,D,O

po,II,a Ha BeJIHYHHY BpeMeHH 3a)I(HraHHH r:3 , HeCTa6HJihHOCTh 

BpeMeHH 3a)I(HraHHH ~r 3 , HCCTa6HJihHOCTh ,II,JIHTCJihHOCTH 

~pOHTa HMllYJILCa Ha,ITpH)I(eHHH Ha Harpy3Ke i\r cp, 6LIJia 

rrpHMeHeHa CXeMa, rrpe,D,CTaBJieHHaH Ha pUC. 2, C HCITOJIL-

30BaHHCM B KaYeCTBC Harpy3KH aKTHBHOrO COITpOTHBJie

HHH, cocraaneHHoro H3 pe3HCTopoa TB0-60. IlpuMeHH

JIOCh pa3,D,eJILHoe rruraHHe uaKaJia KaTo,D,a H HaKaJia reHe

paropa BO,D,OpO,D,a CTa6HJIH3HpOBaHHhiMH HCTOYHHKaMH. Cra-

6HJihHOCTh HallpH)I(eHHH HaKaJia KaTO,D,a COCTaBJIHJia ±1%, 

cra6uJILHOCTh TOKa HaKaJia reueparopa BO,D,opo,II,a 6LIJia 

nyYrne 0,5afo. rerrepHhiH uacoc BKJIIOYaJicH napanneJILHo 

HaKaJiy KaTO,D,a. Ilpu 3TOM KOHTpOJIHpOBaJIHCh HarrpH)I(eHHe 

HaKana KaTo,D,a u TOK HaKaJia reHeparopa BO,D,opo,D,a. 

OocKOJihKY H3MepeHHHMH ycTaHOBJieHO, YTO xapaKTCp 

yKa3aHHhlX 3aBHCHMOCTCH He H3MeHHeTCH llpH H3MCHeHHH 

aeJIHYHHhi R 
11 

, ace rrpuBe,D,eHHLie HH)I(e pe3yJILTaTLI ,II,aiOTCH 

,D,JIH O,II,Horo 3HaYeHHH R 
11 

= 8 OM. 
Ha puc. 3 rrpHBe,D,eHhl 06JiaCTH H3MeHCHHH KOMMyTa

U.HOHHhiX xapaKTepHCTHK 28 THpaTpOHOB YCKOpHTCJIH llpH 

OTKJIIOYeHHOM ceroYHOM CMemeHHH. Ha puc. 3a npe,II,cTaB

JICHhi o6JiaCTH H3MeHeHHH BpeMeHH 3a)I(HraHHH T ,~ OT 

BeJIHYHHhl TOKa HaKaJia reHepa Topa BO,D,OpO,D,a I r B ,D,JIH pa3-

JIHYHLIX 3HaYeHHH uarrpH)I(eHHH HaKaJia KaTo,D,a U11 • 113-

MepeHHH HCCTa6HJihHOCTH BpeMeHH 3a)I(HraHHH ~r,3 rro

Ka3aJIH, YTO B IUHpOKOM ,D,Halla30He BeJIHYHH TOKOB HaKaJia 

reueparopoa ao,D,opo,D,a u uanpH)I(eHHH HaKana KaTo,D,OB ~r3 
He npeBhJIUaeT 1 HC H B HHTepeCHhiX B rrpaKTHYeCKOM 

OTHOlliCHHH pe)I(HMaX ITHTaHHH THpaTpOHOB He OKa3hiBaeT 

CyJ.UeCTBeHHOrO BJIHHHHH Ha CTa6HJihHOCTh HMllYJihCOB Ha 

BhiXO,II,e cxeMLI. 

Ha puc. 36 rrpe,D,cTaBJieua o6nacTL ua6JIIO,D,aeMLIX ,D,JIH

TeJILHocreii ~pOHTa HMITYJihCOB HaiTpH)I(eHHH Ha Harpy3Ke 

r cp, a Ha puc. 3B - 06JiaCTh HeCTa6HJihHOCTeH ,D,JIHTeJIL

HOCTH ~pOHTa B 3aBHCHMOCTH OT TOKa HaKaJia reHepaTOpa 
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BO,!l,OpO,!l,a H HanpH)I(CHHH HaKaJia KaTO)J,a. 11.3 pHCYHKOB 

BH,!l,HO, Y.TO npu nacnopTHhiX 3HaY.eHHHX 11, 8 = 2,6 A, UH = 
6,3 B HMCCTCH 3HaY.HTCJihHhiH pa36pOC )J,JIHTCJihHOCTH 

H CTa6HJihHOCTH <iJpoHTa ,!l,JIH pa3JIHY.HhiX 3K3CMIIJIHpOB TH

paTpOHOB YCKOpHTCJIH IIOCJIC ,!J,BYX JICT 3KCIIJiyaTaUHH. 0,!1,

HaKO npaKTHY.CCKH ,!l,JIH BCCX THpaTpOHOB YBCJIHY.CHHCM Ha

IIPH)I(CHHH HaKana Ka TO,!l,a ,!l,O 6,6 7 7,0 B H no,!1,6opoM TOKa 

reuepaTopa BO,!J,opo,!J,a B npe,!J,enax 2,472,8 A MO)I(HO yMeHb

WHTb )J,JIHTCJihHOCTh $pOHTa HMIIyJibCa HaiipH)I(CHHH ,!1,0 

50770 HC, a HCCTafiHJibHOCTb )J,JIHTCJibHOCTH $pOHTa ,!1,0 

BCJIHY.HHbl, MCHbWCH Y.CM 2 HC. 

Ha puc. 4 npe,!l,cTaBJICHhi KOMMyTaiiHOHHhie xapaKTe

pHCTHKH OT )J,CJibHOrO THpaTpOHa, pa6oTaiOJl.ICrO Ha aKTHB

HYIO Harpy 3KY R11 = 8 OM npu OTKJIIOY.CHHOM ceTOY.HOM 

CMCJl.ICAHH B 3aBHCHMOCTH OT BCJIHY.HHhl TOKa HaKaJia re

HCpaTopa BO,!l,OpO,!l,a ,!l,JIH pa3JIHY.HhiX 3HaY.CHHH BCJIHY.HHhl 

HaiipH)I(CHHH HaKaJia KaTO)J,a. 113 pUC. 3,4 BH,!l,HO, 'ITO BJIHH

HHC TOKa HaKaJia reHepaTOpa BO,!l,OpO,!l,a /T .C. IIJIOTHOCTH 

ra3a B KOJI6C THpaTpOHa/ Ha BpCMH 3a)I(HraHHH H KOMMy

TaiiHOHHhlC xapaKTCpHCTHKH THpaTpOHa 60JICC CYJl.ICCTBCH

HO, Y.CM HanpH)I(CHHC HaKaJia KaTO)J,a. B TO )I(C BpCMH 3Ha

Y.HTCJibHOC CHH)I(CHHC TOKa HaKaJia reHepa TOpa BO,!l,OpO,!l,a 

6wcTpo nepeBO,!l,HT THpaTpoH B HeycTOHY.HBhlH pe)I(HM pa-

6oTbi C YBCJIHY.CHHhlM BpCMCHCM KOMMyTaiiHH H IIJIOXOH 

CTa6HJibHOCThiO $pOHTOB. 

Ha puc. 5 npe,!l,cTaBJICHhi ocuunnorpaMMhi HMnynbca 

HaiipH)I(CHHH Ha Harpy3KC IlpH pa3JIHY.HhlX 3HaY.CHHHX TOKa 

uaKaJia reHepaTopa BO,!l,opo,!l,a ,!l,JIH U11 = 6,3 B /a - 11. 11 = 

= 2,4 A; 6 - II' B = 2,8 A; 6 - I I' B =3,0 A, ,!J,JIHTCJibHOCTh 

pa3BCpTKH - 50 HC/CM/. 113 OCIIHJIJIOrpaMM BH,!l,HO, 'ITO 

II pH yMCHbWCHHH ,!l,aBJICHHH BO,!l,OpO,!l,a B KOJI6e HapywaeT

CH MOHOTOHHhlH xapaKTCp HapacTaHHH HaiipH)I(CHHH Ha Ha

rpy3KC, H 'ITO, KaK OTMCY.CHO B pa60TC 5. , Ha nepe,!l,HCM 

<iJpOHTC HMIIYJihCa IIOHBJIHCTCH "CTYIICHbKa", CBH3aHHaH, 

IIO BCCH BH,!l,HMOCTH, C TCM, 'ITO nepBOHaY.aJihHO 6biCTpbiH 

pOCT TOKa 3JICKTpOHOB B THpaTpOHC npeBOCXO,!l,HT CKOpOCTh 

o6pa30BaHHH IIJia3Mhl B KOJI6e H llpHBO,!l,HT K 3anupaHHIO 

aHO)J,HOrO TOKa C06CTBCHHhiM llpOCTpaHCTBCHHhiM 3apH,!l,OM. 

B ycnoBHHX HC,!J,OKOMneucauuu npocTpaHCTBCHHoro 3apH,!l,a 

3JICKTpOHOB HOHaMH IIJia3Mhl HapacTaHHC TOKa llpOHCXO,!l,HT 

HeyCTOHY.HBO, 'ITO npOHBJIHCTCH B YBCJIHY.CHHH HCCTa6HJih-
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Pa3BepTKa - 50 HeleM. 

a - IrB '-= 2,4 A 
6-Ir 8 =2,8A 
B - I r 8 = 3,0 A. 

Puc. 5 
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6/ 

6/ 

HOCTH cPPOHTa HMnynLCa Hanp.JDKeHHH. flpH yaenHl.JeHHH TO

Ka HaKana reuepaTopa BO.D;opo,JJ;a u, cne,JJ;oBaTenLHO, .D;aa

neHHH raJa B Kon6e cxopocTb o6pa3oBaHHH nna3Mhl yae

nH'IHBaeTcH nponopuuoHanLHo nnoTHOCTH, xpyTH3Ha uapa

CTaHHH TOKa B THpaTpOHe pacTeT, "cTyneHbKa" Ha cPPOHTe 

HMnynLca uanpH)I(eHHH Ha HarpyJxe HC'le3aeT, a CTa6unb
HOCTb cPPOHTa 3Hal.JHTenbHO ynyqrnaeTCH. 
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Hanuque xapaxTepuo:H "cTyneHbKH" Ha nepe,JJ;HeM <l>PoH

Te HMnynLCa HanpH)I(eHHH Ha Harpy3Ke THpaTpOHa MO)I(HO 

HCllOnb30BaTb .D;nH .D;HarHOCTHKH COCTOHHHH THpaTpOHa flO 

,JJ;aBneHHIO BO.D;Opo,JJ;a B Kon6e. ilpH YXY.D;llieHHH CTa6HnbHO

CTH pa60Tbl MO.D;ynHTOpOB YCKOpHTenH MO)I(HO 6e3 CYII.\eCT

BeHHOrO H3MeHeHHH CXeMbl YCTaHOBHTb, CBH3aHO nH 3TO 

yxy.D;rneuue c pa6oTo:H THpaTpoHa. lloHaneuue cTyneHLKH 

Ha cPPOHTe HanpH)I(eHHH yKa3biBaeT Ha HeOfiXO,JJ;HMOCTb ynyq

llieHHH pe)I(HMa pa6oThl reuepaTopa BO.D;opo,JJ;a THpaTpoHa. 

BJIHJJHHE IIOJIO)J(HTEJlbHOFO 
CETOCJHOFO CMEllJEHHJJ 

CornacHo pexoMeH.D;aUHHM pa6oTLI / 4 /, c uenLIO yMeHL

rneHHH BpeMeHu Ja)l(uraHHH THpaTpouoa Ha ycxopuTene 

ClfJIYH.IJ. npe,JJ;yCMOTpeHa B03MO)I(HOCTb ucnonb30BaHHH no

no)I(HTenLHoro ceTO'IHoro CMell.\eHHH. BenH'IHHa cMell.\eHHH 

Ha ceTKe THpaTpoua perynupoBanacb B npe,JJ;enax 0750 B. 
Ha puc. 6 npHBO.D;HTCH THnoBaH BOnLTaMnepHaH xapaxTe

pHCTHKa TneiOII.\ero pa3pH,JJ;a Me)I(,JJ;y KaTO,JJ;OM H ceTKOH TH

paTpOHa. B npou.ecce uccne,JJ;oBaHHH HJyqanocb BnHHHHe 

llOnO)I(HTenbHOro CMell.\eHHH Ha llYCKOBhle H KOMMyTaUHOH

Hble XapaKTepHCTHKH THpaTpOHOB .D;nH 374 3Hal.JeHHH TOKa 

CMell.\eHHH, COOTBeTCTBYIOII.\HX nonoro:if l.JaCTH BOnbT- aM

nepHo:H xapaKTepucTHKH. llpu nepeao,JJ;e TneiOII.\ero pa3pH,JJ;a 

Ha KpyTOBOCXO.D;Hll.\YIO BeTBb xapaKTepHCTHKH, COOT BeT

CTBYIOII.\YIO Hal.Jany npofioH, THpaTpOHhl, KaK npaBHnO, OT

KpbiBaiOTCH H nepeX<yjHT B npOBO,II;Hll.\ee COCTOHHHe. 

Kax H B pa6oTe 
4
/, ,JJ;a)l(e ue6onLrno:H Tox, npoTeKaiOII.\HH 

B l{ellH CeTKH llpH llOnO)I(HTenbHOM CMell.\eHHH, ll03BOnHeT 

coxpaTHTb apeMH Ja)I(HraHHH THpaTpoua. Ha puc. 7a npe,JJ;

CTaBneu .D;Halla30H H3MeHeHHH llYCKOBblX XapaKTepHCTHK 

npu BKniO'leHHH cMell.\eHHH c TOKOM I c M = 6,0 MA .D;nH 

rpyllllbl THpaTpOHOB YCKOpHTenH /28 THpaTpOHOB/ .D;nH pa3-

nH'IHhlX TOKOB HaKana reuepaTopa BO.D;opo,JJ;a npu uanpH)I(e

HHH HaKana KaTo,JJ;a 6,3 B. 113 pHCYHKa MO)I(HO BH,JJ;eTb, 

'ITO y)l(e npu TOKe uaxana reHepaTopa BO.D;opo,JJ;a 2,6 Au 
Bblille BpeMH 3a)I(HraHHH THpaTpOHOB COKpall.\aeTCH ,JJ;O Be
nHl.JHHbi He 6onee 160 HC. 
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Puc. 6 

Ha puc. 76 npeJJ.cTaaiieHhi nycKOBhie xapaKTepHCTHKH 

OT )l.eiihHOrO THpa TpOHa B 3aBHCHMOCTH OT TOKa HaKaJia 

reHepaTopa BO)l.OpO)l.a )l.JIH pa3JIHqHMX 3HaqeHH~ BeJIHqHHM 

TOKa CMell{eHHH npH HanpH)I(eHHH HaKaJia Ka TO)l.a 6,3 B. 
113 pHCYHKa CIIe)l.yeT, qTo H3MeHeHHeM BeJIHqHHhl TOKa 

CMell{eHHH B II,ellH ceTKH MO)I(HO B HefiOIIhlllHX npe)l.eJiaX 

peryiiHpOBaTh BeJIHqHHY BpeMeHH 3a)I(HraHHH THpaTpOHa. 

llpH HJyqeHHH BJIHHHHH CeToqHoro CMell{eHHH Ha KOM

MyTaii,HOHHhie xapaKTepHCTHKH THpaTpOHa fihiJIO YCTaHOBIIe

HO, qTO llOJIO)I(HTeiihHOe CeToqHoe CMell{eHHe MaJIO BJIHHeT 

Ha BeJIHqHHy <iJpoHTa HMllYJihCa HallpH)I(eHHH Ha Harpy3Ke 

THpaTpOHa. CTafiHIIhHOCTh <iJpoHTa HMfiYIIhCa HanpH)I(eHHH Ha 

Harpy3Ke llpH 3TOM He ynyqlllaeTCH, a B OT)l.eiihHhiX CJiyqaHX 
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CTaHOBHTCH Xy)l(e. )l.nH H3y'leHHH BITHHHHH CMellleHHH ObinH 

OT06paHbl )J.Ba THpaTpOHa, o6na)J.alOillHe COOTBeTCTBeHHO 

HaHITY'IWHMH H HaHXYJJ.WHMH llYCKOBbiMH H KOMMyTaU,HOHHbi

MH xapaKTepHCTHKaMH. IlpH 3TOM B Ka'leCTBe KOHTpOllbHbiX 

napaMeTpOB aHaiTH3HpOBallHCb BenH'IHHbl T 3 , T 4J , ~r 4J . 
IlpH BKITIO'IeHHH llOITO)I(HTeiTbHOrO CeTO'IHOrO CMemeHHH Ha 

CeTKY THpaTpOHa, o6na)J.al0mero XYJJ.WHMH xapaKTepHCTHKa

MH lr3 =T'3max , T<P.=T<P. max, ~rqr~r¢ max/. BpeMH 3a)I(HraHHH 

COKpamanOCb Ha 1007 200 HC, a BeiTH'IHHbl T<tJ H :1r<!J oc

TaBaiTHCb 6e3 H3MeHeHHH. BnHHHHe ceTO'IHoro cMemeHHH Ha 

nyCKOBble H KOMMyTaU,HOHHble xapaKTepHCTHKH THpaTpOHa, 

o6na)J.aiDmero Hauny'IWHMH napaMeTpaMH I r 3 ""r 3 min , 

rep ... r<P min .~r¢=~r¢ min I npH HanpH)I(eHHH HaKana KaTOJJ.a 

UH = 6,3 B, npeJJ.CTaBneHo Ha puc. 76 H 7e. BenH'IHHa JJ.nH

TenbHOCTH <i>pOHTa HMTIYIThCa HanpH)I(eHHH Ha Harpy3Ke 

THpaTpOHa H3MeHHnaCb He3Ha'IHTeiTbHO, ITHWb B npe)J.enax 

HeCTaOHITbHOCTH. Ha puc. 8 npe)J.CTaBneHO BITHHHHe ce

TO'IHOrO CMemeHHH Ha CTaOHITbHOCTb <i>POHTa HMllYITbCa Ha

llpH)I(eHHH Ha Harpy3Ke THpaTpoHa, o6naJJ.aiDmero HaH6onb

weH: 'IYBCTBHTeiTbHOCTblO HeCTaOHITbHOCTH ~T<!J K llOnO)I(H

TeiTbHOMY CMemeHHIO npH HanpH)I(eHHH HaKana KaTO)J.a 6,3 B. 
113 puc. 7,8 BH)J.HO, 'ITO BKITIO'IeHHe CMemeHHH Ha CeTKe 

THpaTpOHa Trl11- 2500150 COKpamaeT BpeMH 3a)I(HraHHH, 

HO YXYJJ.WaeT CTaOHITbHOCTb <i>POHTa HMllYITbCa HallpH)I(eHHH. 
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3TO YXYJJ.WeHHe CTaOHITbHOCTH <i>POHTa, TIO BCeH BH)J.HMOCTH, 

MO)I(HO CBH3aTb C npOHHKHOBeHHeM OT)J.enbHbiX llOpU,HH nna3-

Mbi Tne10mero pa3pHJJ.a B npocTpaHCTBO Me)I(JJ.Y rnaBHbiMH 

JneKTpO)J.aMH THpaTpOHa. )l.aHHbie, llpHBe)J.eHHbie Ha puc. 7,8, 
no3BonHIDT yTaep)I(JJ.aTb, 'ITO npu yaenH'IeHHwx 3Ha'leHHHX 

TOKa HaKana reHepaTopa BO)J.OpO)J.a OTpHU,aTeiTbHOe BITHH

HHe CeTO'IHOrO CMemeHHH MO)I(HO 'laCTH'IHO ycTpaHHTb, 'ITO, 

O)J.HaKO, B03MO)I(H0 He )J.ITH BCeX THpaTpOHOB, TaK KaK OT

)J.eiTbHbie 3K3eMnnHpbl HX llpH CTOITb 3Ha'IHTeiTbHOM yBeiTH'Ie

HHH TOKa HaKana reHepaTopa BOJJ.OPOJJ.a nepexo)J.HT B npoao

JJ.Hmee COCTOHHHe. 

3AKJIJO CJ.EHHE 

Pe3ynhTaTbi H3MepeHHH, npoae,JJ,eHHbiX B paMKax )J.aH

HOH pa6oTbi, He npoTHBopeqaT pe3ynhTaTaM pa6oT /I ,2,4,5 I 
H ll03BOITHIOT C)J.enaTb CITe)l.yiDmHe BbiBO)J.bi: 

J. HecTa6HnbHOCTb HMllYITbCa HanpH)I(eHHH Ha HHJJ.YKTO

pax MOJJ.YITHTOpOB yCKOpHTeiTH Ollpe)J.enHeTCH, B OCHOBHOM, 

HeCTaOHITbHOCTblO <i>POHTa HMllYITbCa HallpH)I(eHHH Ha BXO)J.e 

B OOOCTpHIOmHe ITHHHH MOJJ.YITHTOpOB H MO)I(eT OhlTb ynyq

WeHa nyTeM HH)J.HBH)J.yanbHOrO llO)J.OOpa pe)I(HMOB pa60Thl 

HaKana KaTOJJ.a H HaKana reHepaTopa BOJJ.OPOJJ.a, a npu o6-

meM napannenbHOM llHTaHHH HaKaiTOB rpyllllhl THpaTpOHOB -

pe)I(HMOB pa60Tbl reHepaTOpOB BO)J.OpO)J.a. 

2. IlpHMeHeHHe llOITO)I(HTeiTbHOrO CeTO'IHOrO CMemeHHH 

COKpamaeT BpeMH 3a)I(HraHHH THpaTpOHOB Trl11- 2500150, 
HO B OT)J.eiTbHbiX cnyqaHX npHBO)J.HT K YXYJJ.WeHHIO CTa

OHITbHOCTH <i>poHTa HMnynhca HanpH)I(eHHH Ha Harpy3Ke. 

IJOJTOMY BKITIO'IeHHe llOITO)I(HTeiTbHOrO CMemeHHH Ha CeTKY 

THpa TpOHOB YCKOpHTenH C11JIYH)l. MO)I(HO peKOMeH)J.OBa Tb 

TOITbKO )J.ITH THpaTpOHOB, HMeiDmHX yBeiTH'IeHHOe BpeMH 

3a)I(HraHHH, KOr)J.a ero He y)J.aeTCH COKpaTHTb llO)J.OOpOM 

TOKa HaKana reHepaTopa BOJJ.OPOJJ.a. 

3. IlpH CTa6HnH3aU,HH HanpH)I(eHHH HaKana He Xy)l(e 

0,50/o H CTaOHITbHOCTH TOKa HaKana reHepaTopa BO)J.OpO)J.a 
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He Xy)l(e 0,5o/o B03MO)I(H0 ocymecTBneHHe Ha,[le)I(HOH CHHXpo

HH3aUHH MO)J.ynHTOpOB YCKOpHTenH Cl1JIYH)J. C TOlJHOCTblO 

He Xy)l(e ±1 HC. 

4. flpHMeHeHHe peKOMeH,lJ,OBaHHbiX B pa6oTe Mep ll03BO

nHeT Cyll\eCTBeHHO CHH3HTb nepHO,lJ,HlJeCKYIOHeCTa6HnbHOCTb 

HMllYJJbCa YCKOpHIOll.lero HanpH)I(eHHH, a KOppeKI.J,HIO anepuo

)J.HlJeCKOH HeCTa6HllbHOCTH llpOH3BO,lJ,HTb npH llOMOU.\H ynpaa

nHtoll.leH 38M. 

B 3aKnto4eHue aaTopbi 6naro,li,apHT 3a noMOU.\b B pa6oTe 

nepcouaJJ ycKopuTeJJH CHJIYH)J.. 
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