
·-:~ 

··;,. 

' .: .. ~.~ 
c 

' ~- i" • 
.•.. ,. 

' ' ',_:.t.\ 

,.::, .... ,.~J~:~: ..... ,. . .:.:.. 

:.; 

•·!·· 

'~I \ 

.. • 
· ..... 

I 

' .. J 

' •' 
"'-' 

- .~ . ""'!~.\' ··<~ ~ ..• '· 

!456/~-1'? np. 13 - 10302 

B.A.IDseQ 

HH3KOOMHAH IDHPOKOllOROCHAH HArPY3KA 
KHROAMllEPHYX HMllYRbCHYX rEHEPATOPOB 

ji, 
,~-- ---··-- __ ,. 

" 
) 

~..,~·j.:: :. 
'~ .. -~....... ,_...,... 

''{;}''!'~ 

,_t(A -



I 

lllaeu B.A. 13 - 10302 

H<13KobMH8.1I WHpOKononOCHa.II HarpyaKa KlfnOaMnepHblX HMnynbCHbiX 

reaeparopoa 

npHBO.Q.IITC.II peayn&T8Tbl HCCne.QOB8HHll .QHCCHfi8THBHblX Harpy30K, npH­

MSHHIOWHXCH B MOWHblX HMnynbCHbiX I'SHepaTopax. noK838HO, 'ITO B .QH8fi830H9 

CBLf aarpy3KH ae y.aoaneraopHIOT rpe6oaaHHHM WHpoKononocaocrH. Haroroa­

neaa&Ie .QnH CHCT9Mbl MOHOXpOM8TH38ltHH 9neKTpOHHOI'O ny'IK8 nHY HH3KOOM­

Hbl9 Harpy3KH HOMHHanOM OT 0,5 .QO 8 OM pa60T8IOT npH .QnHT9nbHOCTH 

4JpoaTa HMnyn&ca IQ-10 c, aMnnHry.ae TOKa .ao 2 KA, .anHTen&HOCTH HMnynbca 

OT 0,5 .QO 2 MKC 1 qaCTOTe cne.QOB8HH.II HMnynbCOB .QO 50 ru. 

Pa6oTa Bbmonaeaa B na6opaTOpHH HellrpoHHOll 4JH3HKH OHHH. 

Coo6~eHHe 06beAHHeHHoro HHCTHTyTa gAepH~x Hcc~eAOBaHHA 
.Z.y6Ha 1976 

(C) 1976 061oec)uHeHHWU UHC•u•y• J1c)epHWXUCCJ1ec)oeaHUil)b16Ha 

-i 

B Ka'leCTBe Harpy3KB B KBJIOaMnepHhiX BMnyJILCHhiX 

resepaTopax MOIIlHOCTbiO ~o 10 MB• B 6onee scnoJib3YJOT 

o6hi'IHO napanneJI&Ho BJIB nocne~oBaTeJI&Ho coe~BHeHHhle 
pe3BcTophl. Oco6esso qacTo npsMeH~IOTC~ pe3BCTOphl TB­

na TBO, BhlnycxaeMhle HOMBHaJIOM OT 24 OM ~o secxon&­

KBX K0M B n03BOJI~IOUUie pacceBBa Tb MOIIlHOCTL OT 5 ~0 
60 Bm. Ecns sarpy3xa cocTaBJI~eT 1 KOM B 6onee, nps­

MeH~IOT pa3JIB'IHhle XBMB'IeCKBe paCTBOphl CO"Jieii, B03 • 

MO>KHO TaK>Ke BCnOJib30BaHBe 6BI!lBJI~pHhiX npOBOJIO'IHhiX 

COnpOTBBJieHBH. llepe'IBCJieHHhle ~BCCBnaTBBHhle Harpy3KB 

saxo~~T mspoxoe npsMesesse B resepaTopax MBKpoce­

xys~oro ~Bana30Ha, noxa BH~YKTBBHOCTb BX, OTHeCeH· 

Ha~ K HOMBHaJiy conpOTBBJieHB~, T.e. nOCTO~HHa~ BpeMeHB, 

se cTaHoBBTC~ coB3MePJIMOii c ~BTeJI&HOCTbiO l!lpoHTa 

BMnyn&ca. Oco6eHHhle TPY~HOCTB B03HBKaiOT nps yMes&­

meHBB HOMBHaJia Harpy3KB, T .e. npB BCnOJib30BaHBB ee B 

resepaTopax BMnyJibCOB TOKa. 06hi'IHO BO BCeX CJiy'la~x 

B~YT no nyTB napanneJI&Horo coe~HeHB~ conpoTBBJieHBii 

TBO MBHBMaJI&Horo HOMBHana /24 OM/. KoJIB'IeCTBO sx 

~~ BeJIB'IBH sarpy30K B e~BHBUhl OM ~ocTsraeT, TaKBM 

o6pa30M, HeCKOJibKBX ~eC~TKOB/1 •2 /. 3TO Bbl3h1Bae1' onpe· 

~eJieHHhle TPY~HOCTB B no~6ope BeJIB'IBHhl sarpy3KB, T .x. 

nps MaJihiX ~JIBTeJI&HOCT~x l!lpoHTa BMnyn&ca resepaTopa 

He06XO~BMO BCnOJib30BaTb o6paTHhiH npOBO~ Harpy3KB B 

BB~e KOaKCBaJibHOH 060JIO'IKB C KOpOTK03aMhiKa TeJieM Ha 

CB060~HOM KOHUe / 2 /. llpB .B3MeHeHBH BeJIB'IBHhl Harpy3KB 

seo6xo~Mo xa~hlii pa3 CHBMaT& o6oJIO'IKY B npscoe~­
H~Tb BJIB OTCOe~BH~Tb 2·3 conpOTBBJieHB~. Kpo:Me TOrO, 

HeB03MO>KHO no~o6paTb ~Ba ~eC~TKa COBepmeHHO O~BHa· 
KOBhiX ~eTaJieii, T.e. WBpOKOnOJIOCHOCTB y TaKOH Harpy3KB 

HeT B Ka~oe B3 napaJIJieJibHO BKJIIO'IeHHbiX ConpOTBBJie­

HBH pa6oTaeT B ~Bana30He csq BH~BBB~yaJibHO. 
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Puc. 1. ConpomueAeHue, U3ZomoeAeHHoe U3 pe3ucmopa 
TBO- 60: a/ pa3pe3, 6/ o6rquu euo. 
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B CHCTeMe MOHOXpOMaTH3a:UHH 3JieKTpOHHOrO nyqJ<a / 2 / 

JIHY-30 HCnOJih3YIOTCJI Harpy3KH H ~aT'IHKH TOKa, KOTO­
pwe JIHWeHial YKa3aHHiaiX He~OCTaTKOB. KOHCTPYKTHBHO OHH 
npe~cTaBJIJIIOT co6oi cne~YIOUlee. 

Pe3HCTop THna TB0-60 HOMHHaJioM 24 OM pacnHJieH 
Ha WJIHc)OBaJI&HOM CTaHKe Ha 0Tpe3KH ~JIHHOH OT 3 ~0 
50 MM, npH 3TOM HOMHHaJI noJiy'leHHiaiX COnpOTHBJieHHH 1 
COCTaBJIJieT OT 0,5 ~0 8 OM /puc. 1/. 

Pe3HCTop TB0-60 npe~cTaBJIJieT co6oi c)apc)oposwii 
6pycoK npJIMoyroJI&Horo ce'leHHJI pa3MepaMH 24x42x180 MM, 
BHYTPH KOTOporo pa3MelJleH no npO~OJihHOii OCH rpac)HTOBWH 
CTeplKeHh 3JIJIHnTH1feCKOrO Ce'leHHJI C OCJIMH a = 16 MM 
H b = 4 MM. HH~YKTHBHOCTh rpac)HTOBOrO CTeplKHJI Ha 
CBepXBiaiCOKHX 'laCTOTaX ~JIJI O:UeHKH nO~TOJIHHOB BpeMeHH 
COnpOTHBJieHHJI BW'IHCJIJieTCJI no c)OpMyJie S/ 

ll f 4f f ll 
L 0 .. 2:._(fn--1) + -- v-- K, 

211 a+ b 17 2 a 2cuy 
/1/ 

-7 
r~e 1-Lo •4fT ·10 TH/ M - MarHHTHaJI nOCTOJIHHaJI; f - ~JIHHa 
rpac)HTOBOrO CTeplKHJI, M; a H b - OCH 3JIJIHnca B Ce'leHHH 

cTeplKHJI, M; cu. 211 f , f - 'laCTOTa, Tr~; y - nposo~H­
MOCT&, 1/ OM.M; K - nonuwii 3JIJIHnTH1fecKHii HHTerpaJI 

nepsoro po~a c Mo~yJieM k • V 
1

_ b2/ a 2 . 

ITepsoe cnaraeMoe B /1/ Y'IHTWBaeT pacnpe~eJieHHe ToKa 
B CKHH-CJIOe, BTOpoe - BHYTPH CTeplKHJI. 

ITposo~MOCTh y onpe~eJIJieTcJI H3 c)opMyJiw AAJI y~eJI&­
uoro conpoTHBJieHHJI 

RS 11ab 
1/y ... p·e-· s ... -:r· /2/ 

,l\JIJI R = 24 OM, f = 0,16 M, f = 1000 Mrr~, a= 16 MM, 

b= 4 MM yac'leT no c)opMyJiaM /1/ H /2/ ~aeT 3Ha1feHHe 
L ,;, 1 ,2. 1 o- TH, T. e. noCTOJIHHaJI BpeMeHH conpOTHBJieHHJI 
TB0-60 
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Puc. 2. Hu3KOOMHaJI Hazpy3-
~ Ka a c6ope: a/ pa3pe3, 

6/ o6111url auo. 
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L -9 r•- = 5.10 c .D;JIJI R= 24 OM. 
R 

T.x. HH.D;YKTHBHOCT& na.D;ae,T O.D;HOBpeMeHHO c H3MeHexHeM 

CODpOTHBJieHHJI npH yMeH&WeHHH .D;JIHHW, TO 3TO 3HaqeHHe 

DOCTOJIHHOi BpeMeHH COXpaHJieTCJI .D;JIJI BCeX 0Tpe3KOB H3-

rOTOBJieHHWX conpoTHBJieHHi. Ha Top:Qoswe nosepXHOCTH 

2 CODpOTHBJieHHJI 1 /puc. 1a,6j, r,D;e BWXO.D;HT CJIOi no­

nepeqHoro ceqeHHJI rpa~HTa 3, HaHeceH ran&BaHHqecKH 

CJIOi Me.D;H 4 DO MeTO.D;Y MeTaJIJIH3aiUIH UJia T CTaH,D;apTa 

KAMAK c npe.D;sapHTeJI&HWM naJIJia,D;HpoBaHHeM. ITosepx­

HOCTH, He DO.D;Jle)J(a~e Me.D;HeHHIO, npe,D;OXpaHJIIOTCJI JiaKOM, 

xoTopwii :nlTeM y.D;anJieTcJI pacTsopHTeJieM. Cnoi Me.D;H 

06Jiy)J(HBaeTCJI, H B BaKyyMHOB neqH K HeMy DpHDaHBaiOT­

CJI KOHTaKTHWe 3JieKTpO.D;W 5. ,lJ;JIJI 60JihWei npoqHOCTH 

nosepXHOCTh 2 H Kpai 3JieKTPO.D;a 5 3aJIHBaiOTCJI 3DOKCH.D;­

HWM KOMDayH.D;OM 6. 
KOHCTPYK:QHJI Harpy3KH CHCTeMW MOHOXPOMaTH3a:QHH 

DOKa3aHa Ha puc. 2a,6. H3rOTOBJieHHWe DO ODBCaHHOi 

BWWe TeXHOJIOrHB CODpOTBBJieHBJI 15 H TOKOBWe ,D;aTqBKB 1:: 

J 6 C06BpaiOTCJI COe.D;HHBTeJihHWMH raii:KaMB 5 B DaKeT 

1uo6oro HOMHHana. Ha Top:Qax naxeTa pacnonaraiOTCJI .D;Ba 

KOaKCHaJihHWX pa3'1oeMa, O.D;HH B3 KOTOpWX D03BOJIJieT DpB­

COe.D;BHBTh Harpy3KY K CXeMe ~OPMBPOBaHBJI, a .D;pyroi -

KOpOTK03aMKHYT /puc. 26/. 060Jioqxa pa3'1oeMOB 3 B 10 
B3roTosneHa Hecxon&xo y.D;JIBHeHHoii, qTo no3BOJIJieT coe­

.D;HHJIT& BX DpOMe)J(yToqHWM 3JieMeHTOM 4 ,D;pyr C .D;pyrOM. 

3JieMeHTW 060JIOqKB 4 BMeiOT pa31IBqHyiO .D;JIBHY, OT 10 .D;O 

50 MM, B DPB DO.D;6ope Harpy3KB /yBeJIBqeHBB BJIH yMeHh­

meHBB .D;JIBHW naxeTa/ no3BOJIJIIOT 6e3 TPY.D;a co6paT& ee. 

KoHTpon& BMnyn&ca Toxa ocyll.leCTBJIJieTcJI qepe3 pa3'1>­

eM CP-75-66 I puc. 26/ c .D;aTqBxa 16 HOMBHaJioM 0,5 OM. 
QeHTpan&HaJI )J(HJia pa3'1oeMa CP-75-66 coe.D;BHeHa KOH­

TaKTHWM mTwp&KOM 17 /puc. 2a/ c raixoi 5, pacnono­

)J(eHHoi Me)J(,ll;y CODpOTHBJieHHeM 15 B ,D;aTqHKOM TOKa 16. 
HcnwTaHBe Harpy3KH 3aKJIIOqanoc& B .D;JIHTeJI&Hoi o6-

KaTxe ee B CHCTeMe MOHOXPOMaTB3aiUIB 3JieKTpOHHOrO 

nyqKa JIHY Ha CTeH,D;e C BMDYJihCOM TOKa aMDJIHTY.D;Oi 2 KA, 
.D;JIBTeJI&HOCThiO 2 M ICC, CJie,D;yiOII.lero C qacTOTOi DOBTOpe­

HHJI .D;O 100 r~.~. Oc:QBJIJIOrpaMMa BMDYJI&Ca npBBe,D;eHa 

Ha puc. 3a. Oc:QBJIJiorpa~HposaHHe BMDYJI&ca c .D;JIBTem.-

8 

Puc. 3. OCliUAAOZpaMMbJ UMnYAbcoe. a/ HMnYAbC moKa 
HaKonumeA.R Ha HazpyaKe 1,5 OM aMnAumyoou 2 KA /paa­
eepmKa - 250 He/eM/; 6/ uMnyAbC moKa Ha HazpyaKe 
3,5 OM nOCAe npOXOJICOeHUJI HeAUHeUHOU AUHUU aMnAUIIIYOOU 
1 KA /paaeepmKa- 10 uc/cM/. 
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HOCThiO cilpoHTa 1 HC /PUC. 36/ H MeHee, aMUJIHTY.AOi 1 KA 
UpOBO,AHJIOCh Ha :noi )l(e Harpy3Ke npH HCCJie,AOBaHHH 

npe,AeJIIoHOrO Yfa~oqeHHB cilPOHTa y,AapHOi BOJIHW B HeJIH• 

HeiHoi JIHHHH • 3Ta Harpy3Ka HCUOJih30BaJiaCb TaK)I(e 

B B 3KCnepHMeHTaX UO H3Mep1l!IO qacTOTHOi XapaKTepH· 

CTBKH ,AecilJieKTOpHOi CeKUBH B BUJIOTh ,AO qaCTOT 

1000-1100 Mrll, xax noxa3aJI 3KcnepaMeHT, He suo­
cana HCKa)l(eHHi B H3MepeHHB. 

B 3aKJIJOqesse asTop 6naro.x.apaT IO.H.CMapuosa 3a 

UOJie3HWe COBeTW H B.~.XJiaUOHHHY 3a UOMO~h B H3ro· 
TOBJieHHH COUpOTBBJieHBi. 
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PyKonuct. noc•ynUAa e u3c)aJieAt.cKuu OJfc)eA 
14 c)eKaop.JI 1976 zoc)a. 

HeT RH npo6eROB B Bamei 6H6RHOTeKe? 
8111 MOJKeTe noJry'IHTb no noqre nepe'IHcJieHHI!Ie HHJKe KHHf'H, 

ecJIH OHH He 1'5111JIH 38K83allhl paHee. 

16·4888 ~03HMeTpHR H3ny~eHHi H ~H3HKa 3a· 
IIIHTbl YCKOpHTenei 3apRlKeHHbiX ~C­
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3Hyua no R.Qepaoi :meKTpOHHKe. Bap­
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~RTaHHaR aa Wxonll uono.QbiX y~eHbiX 
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