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B HMnynbCHLIX, 6LICTPLIX · peaKTopax H 6ycTepax Tenno

BLI,D;emnoUlHe :meMeHTLI /TB'3nLI/ aKTHBHOii 30HLI IlO,D;Bep

:>KeHLI ,D;eHCTBHIO TeilnOBLIX y,D;apOB. JIBneHBe TennOBOrO y,D;apa 

o6ycnoBneHO TeM, 'ITO BO BpeMJI. pa3BHTHJI HMDynLca Mo~

HOCTH' npo'eCXO,D;HT CKa'IK006pa3HOe IlOBLIWeHHe TeMnepaTy

pbI 30HLI, BenH'IHHa KOTOporo 3aBHCHT OT '3HeprHH HMnynLca 

MOUlHOCTH, MaCCLI H TennoeMKOCTH ,D;enJI~XCJI MaTepHanoB. 

MexaHH'leCKaJI HHepnHOHHOCTb TB'3nOB npHBO,D;HT K B036y:>K

,D;eHHIO B HHX TepMoynpyrHX BOnH HanpJI:>KeHHii. BenH'IHHa 

HanpJI>KeHHH onpe,D;enJieTCJI cliH3H'leCKHMH CBOHCTBaMH Ma

TepHana TB'3nOB, HX KOHCTpyKnHeii, CKOPOCTblO pocTa TeM

nepa TypLI H YPOBHeM IlO,D;Orpena 3a HMilynbc. Cno60,D;Hble 

Kone6aHHJl 3aTyxaIOT B 3aBHCHMOCTH OT HHTeHCHBHOCTH 

pacceJIHHJl 3anaceHHoii BO npeMJl HMnynLca '3HeprHH. Bo3-

,D;eiicTBHe y,D;apoB MO:>KeT ycyry6nJITbCJl BbICOKOii 'laCTOTOH HX 

nonTopeHHJI H Bbl3LIBaTb ycKopeHHLiii H3HOC '3neMeHTOB 

aKTHBHOii 30Hbl HMnynLCHoro peaKTopa HnH 6ycTepa H3-3a 

.srnneuuii ·ycTanocTH. MexaHH'leCKHe HanpJI)KeHHJl MoryT TaK

)Ke 6LITb npH'IHHOB pa3pymeHHJl TB'3nOB, eCJiH 6y.D;eT npeBLI

weH npe.D;en npo'IHOCTH, nH6o BO BpeMJl O,D;Horo HMnynLca, 

ne6o 3a c'leT HHTepcliepeunHn TepMoynpyrHx nonH OT He

CKOnLKHX HMnynbCOD npH cnHUIKOM BLICOKOH 'laCTOTe HX 

cne,D;oBaHHJl. B CBOIO O'lepe,D;b, ,D;HH8.MHKa TB'3nOB OKa3LIBaeT 

BnHJIHHe Ha KHHeTHKY peaKTopa. 

MexaHH'leCKHe HanpJI:>KeHHJl, B03HHKaIO~e B o6onO'IKe 

TBJna HMnynLcuoro 6LicTporo peaKTopa /HBP /, BnepBLie 

H3MepeHLI B 1968 r _II ,21. B ~a1:1eCTBe ,D;aT'IHKOB.D;ecliopManHH 

ecnonb30BanHCb TeH3ope3HCTOpLI. IlpH cpaBHHTenLHO He-

6onLWHX '3HeprHJIX HMnynLCOB / cpe,D;HHH DO,D;orpeB TB'3na 

3a HMnynLc 10°C/ nepeMeHHLie MexaHH'leCKHe HanpJI:>KeHHJI 
• 
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OKa3aJIHCL paBHLIMH 5 .106 H/ M 2 • ,lJ;aHHLie 3KCnepHMeHTa 

xopowo coB11a.I{a10T c pe3yJILTaTaMH pac~ieTa, npoBe.I{eHHoro 

110 MeTOJlHKe J. Randles /J/ . BMecTe c TeM 6LIJIO o6Hapy

>KeHo, 'ITO B 06011011Kax, KPOMe npo.I{OJILHLIX, B036y)K.I{aIOTC.II 

H nonepe'IHLie /H3rH6HLie/ KOJie6aHH.II, KOTOpLie He 6LIJIH 

11pe,l{CKa3aHLI pac11eTHOH MeTO.I{HKOH. Hx B03HHKHOBeHHe 

o6ycJIOBJieHO HepaBHOMepHLIM TeMnepaTypHLIM noJieM no 

ce11eHHIO TB3Jia. KOHCTPYKTHBHO 3JieMeHTLI HBP BLIIIOJIHeHLI 

B BH,l{e nJiyTOHHeBLIX CTep>KHeii, CB060.I{HO noMellleHHLIX 

B 3alllHTHLie o6oJIO'IKH C BepxHeii· HX 3a,l{eJIKOH B peweTKe 

aKTHBHoii 30HLI·. 3Ha'IHTenLHLie Hanp.11>KeHHJ1 Ii. o6onoqKe 

OfrL.IICH.IIIOTC.11 nepe):ta'leH MeXaHH'ieCKOI"O HMnyJILCa B MeCTe 

onopLI cep,l{e'IHHKa. IlpH ' pa3pa6oTKe KOHCTPYKUHH TB3JIOB 

,IJ;JI.11 6onee MOIIlHOrO HMnyJILCHOro peaKTOpa /HliP-30/ 6LIJia 

IIpHMeHeHa i:cJIOTHa.11 'noca.I{ica cep,IJ;e'IHHKa B o60JIO'IKY no 

IJ;HJIHH.IJ;PH'ieCKOH noBepXHOCTH - 6e3 'KOHTaKTa cep,D;e'IHHKa 

c 06011011Koii no TOPUY · /1./. 0 • -

- I.J,eJILIO HaCTO.llllleii pa60TLI .IIBJI.lleTC.11 3KCnepHMeHTaJILHOe 

011pe,IJ;eneuae .IJ;ecliopMau;aii H MexaHH11eCKHX - Hanp.11>KeHHii, 

B03HHKaIOIIlHX B o6oJIO'IKe TB3Jia HBP-30 BCJie,IJ;CTBHe Ten

JIOBOro y.D;apa, COOTBeTCTBYIOIIlero cpe,D;HeMy 110,IJ;OrpeBy"' 
- 0 

rop1011ero aKTHBHOii 30HLI HBP-30 Ha 20 C 3a HMnynLc 

npH 3HeprHH HMnyJILCa 2.1015 oeA. liLIJIO C,IJ;eJiaHO npe.I{nono

>KeHHe, 11To _y.IJ;apuLie H Kone6aTeJILHLie npou;eccLI B 06011011Ke 

TB3Jia MoryT 6LITL BLI3BaHLI. ue TOJILKO B03,IJ;eHCTBHeM pac -

WHP.IIIOIIleroc.11 cep.I{e'IHHKa, HOH Henocpe,IJ;CTBeHHLIM pa3orpe

BOM o6oJIO'iKH HMnyJILCOM H3JIY'ieHH.II; ,D;n.11 npoBepKH 3TOro 

11pe,IJ;IIOJIO>KeHH.II H onpe,l{eJieHH.11 HCTHHHLIX BeJIH'IHH ,l{ecliopMa

UHH HCnLITaHHIO nO,l{BepraJIHCL pa6011Hii TB3JI H o60JIO'IKa 

XOJIOCTOH c6opKH /6e3 cep,IJ;e'IHHKa/, Ha KOTOpLie 6LIJIH 

ycTaHOBJieHLI BLICOKOTeMnepaTypHLie TeH3ope3HCTOpLI Ha 

KpeMHeopraHH'ieCKOH OCHOBe_. ,D;n.11 ua6mo,IJ;eHH.II H ou;eHKH 

3JieKTPH'ieCKHX 3cliclieKTOB npH HMnyJILCHOM 0611y11eHHH B ca

MOM TeH3ope3HCTope 0611y-11eHHIO no.I{:e-epra.JJHCL TeH3ope-

3HCTopLI, yKpenJieHHLie Ha _nJiaCTHHKe H3 KpeMue.opraHH'iec

KOro u;eMeHTa BH -1_5T. 

0CHOBHLie H3MepeHH.II npoB'O,IJ;HJIHCL npH pa6oTe HBP-30 
B pe>KHMe pe.D;KHX HMnynLCOB c 11acT0Toii cne.I{oBaHH.11 HM

nynLcoB 0,2 r1.1 H cpe,l{ueii MOIIlHOCTH peaKTOpa ,!{0 15 KBm. 
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KoucmpyKijUJI 3KCnepuMeHmaAbHblX c6opoK 
U MettiOOUKa U3MepeHUU 

Pa6011a.11 c6opKa / puc. 1/ COCTOHT H3 WTaHrH 2 C nna

CTHH'iaTOH BCTaBKOH 3 H TB3Jia 1, Kpen.111Ileroc.11 K WTaHre 

C IIOMOIIlLIO pe3L6oBoro coe,IJ;HHeHH.11. XoJIOCTa.11 c6opKa 

BLIIIOJIHeHa aHaJiorH'IHO pa6011eii c6opKe, HO BMeCTO TB3Jla 

K WTaHre npHKpenJieHa nona.11 Tpy6Ka, H,IJ;eHTH'IHa.11 no CBOHM 

pa3MepaM a MaTepHany 06011011Ke-pa6011ero TB3Jia HBP-30. 

Bo BpeM.11 HCnLITaHHH c6opKH noo11epe.I{HO ycTaHaBJIHBaJIHCL 

B u;eHTpaJILHLiii KaHari aKTHBHoii 30HLI /3 Ha puc. 2/. Pa-

6011a.11 c6opKa OXJia)K,IJ;aJiaCL B03.IJ;YXOM, H3MeHJl.ll pacxo.n 

KOTOporo, MO)KHO 6LIJIO MeH.IITL TeMnepaTypy TB3Jia npH 

HeH3MeHHOH MOI.QHOCTH peaKTOpa. ,D;n.11 ou;eHKH BJIHJIHHJI nono

)KeHH.11 TeH30pe 3HCTOPOB OTHOCHTeJILHO u;eHTpa aKTHBHOH 

30HLI Ha HX IIOKa3aHHJl c6opKa coe.D,HHeHa C cepBOIIpHBO

,IJ;OM ,IJ;Jl.11 ee IIOBOpoTa 80Kpyr BepTHKaJILHOH OCH BO BpeM.11 

H3Mepeuaii. PeryJIHpOBKa OXJia)K,IJ;eHHJl, a TaK)Ke noBopoT 

c6opKH IIpOH3BO,IJ;HJIHCL 6e3 CHH)KeHH.11 MOIIJ;HOCTH peaKTopa. 

IInacTHHKa H3 u;eMeHTa BH- lST c ycTaHoBneH-HLIMH Ha ueii 

TeH3ope3HCTopaMB noMelllaJiaCL B nepacliepHHHLIH Kanan 

aKTHBHOH 30HLI /15 ua puc. 2/ H xpenHJI&CI,, K <f>naHUY KaHa

na npoBOJIO'IHOji 110,IJ;BeCKOH TaK, 'IT06LI TeH3ope3HCTOPLI 

6LIJIH opHeHTHPOBaHI~ B.D,OJIL OCH xaeana.' 

,lJ;JIJl H3MepeHHH OTHOCHTeJILHLIX .necliopMaIJ;HH HCnOJib30-

BaHLI BLICOKOTeMnepaTypHLie npoBOJIO'IHLie npRJCJieHBaeMLie 

TeH3ope3HCTOPLI c 6a3oii 10 MM. MaTepaan TeH3011yBcTBH

TeJILHOii peweTKH - npoBOJIOKa .D,HaMeTpOM 30 MKMH3 CIIJiaBa 

HM23X 10, npe.D;BapaTeJILHO TepM006pa60TaHHa.11 J{JI.11 cTa6a

JIH3aUHH TeIIJIOBLIX xapaxTepBCTBK. B xa11eCTBe CBJl3YIOIIlero 

B H30JIHpy10mero MaTepHaJia npHMeHeH KpeMHeopraHH'ieCKHH 

u;eMeHT BH -15 T. TeM11epa Typa c6opox B3Mep.1111acL xpoMenL

an10MeJIHe BLIMB TepMOIIapaMH. CxeMLI pacnoJIO)KeHH.11 TeH30-

pe3HCTOpOB H TepMonap npHBe,IJ;eHbl Ha puc. 1 H 3. Ha 

niracTHHKe H3 ueMeHTa BH - 15T .nononHHTeJILHO ycTaHOBJieHa 

neTn.11 H3 KOMMyTaUHOHHoro npoBo,na /II ua puc. 3/ .nn.11 

ou;eHKH ,IJ;OJIH HaBO,IJ;KH OT HMilYJILCa H3Jiy'ieHH.II. liJioK-cxeMa 

B3MepaTeJILHoii annapaTyphl npHBe.IJ;eHa Ha puc. 4. 
H3MepHTeJILHbIH npe6op npe,D;CTaBJI.lleT co6oii TpaH3BC

TOPHbIH yCHJIHTeJIL C K03cl>cl>HUHeHTOM YCBJieHBJI 1000 H 
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Puc. 1. Pa6011aJ1 c6opKa. 1 - me3A HEP- 30, 2 - 111maH2a, 
3 - _ nAacmuHa _ nooeecKu, 4 - 111ecmepHJ1 npueooa 111maH2u, 
T 1 -T4- mepMonapbr, 111.p. 1 - 111.p. 6 - meHaopeaucmopbr. 
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Puc. 2. AK11tUeHaJ1 aoHa HEP-3O. 1,11 - Kaccembl Henooeux
Hoii 30Hbr, 1 - 2py6brii pe2yAJ1mop, 2 - pa6011uii cmepxeHb, 
3 - MUUJeHb AUHeiiHozo ycKopumeAJI 3/leKmpoHoe, 4,8 - cmepx
HU aeapuiiHoii aa111umbl, 5 - ocHoeHaJI nooeuxHaR aoHa, 
6 - oucK, 7 - KaHaA Ra-Be ucmo'IHUKa, 9 - KaHa/l cmepxHJI 
pe0KUX UMny/lbC0e, 10 - 0UCK ecnoMozame/lbHOU 30Hbl, 
11 - ecnoM02ameAbHaJ1 no_oeuxHaJI aoHa, 12 - ompaxameAb, 
13 - nozAomumeAb, 14 - aaMeoAumeAb, 15 - KaHa/l 0AJI 06-
Ay'leHUJI 06paa11oe, 16 - KaHaA_ cmepJICHJI PY'lH0Z0 pe2yAJ1mo
pa, 17 - KaHaA cmepXHJI aemoMamu'lecKozo pe2yAJ1mopa. 
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Puc. 3. CxeMa pacno11oxeHu.R oam11uKoa Ha n11acmuHe u3 
11eMeHma BH-JST. m.p.1 - m.p. 3 - meH3ope3ucmopbl, II -
nemA.R U3 KOMMymaijUOHHOZD npoaooa. 

m.p.l 

,n.p~ 

111.p.3 
/11.P.4 ~ I ~ , t==:' I I -~ I. 15 
m.p.s 

m.p.6 ~ I I _ I I I 

~ 

.. 

Puc. 4. E110K- cxeMa U3MepumeAbHoii annapamypbi. m.p. 1 -
m.p. 6 - meH3ope3ucmopb1, 1 - _6110K nepeK111011ame11eii, 2 -
ycu11umeAb, 3 - OCIJUAAOZpa¢, 4 - UCMO'IHUK numaHU.R, 5 -
6AOK "HyAeii", 6 - oam'IUK UMnYAbCa MOUIHOCmu peaKmopa. 
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noTeH:UHOMeTpH'leCKOH cxeMoii nO,IJ;KJIIO'leHHJI _ TeH30pe3HCTO

poB. _ ,~JIJI 3Jie~TponuTaHHJI YCHJIHTeneii H TeH3ope3HC~OPOB 
npHMeHe,Ha 6aTapeJI" ranLBaHH'leCKHX 3JieMe_JI'.fOB. PerHCT

pa:uHJI yc,iµeHHLIX CHrHaJIOB npoH3BO,IJ;HJiaCL qlOTorpaqiupoBa-, 

HHeM 3KpaHa 3neKTpOHHoro oc:uunnorpaqia Cl -37, no3BOJIJ110-

I.Qero' perBCTpBpOBaTL O,IJ;BHO'IHLie - HMnynLCLI H coxpaHJITL 
CBe'leHHe cnep;a 3JieKTPOHHOro nyqa B. -Te'leHBe; )J;JIHTeJILHLIX 

npoMe>KyTKOB BpeMeHH. Ha 3KpaHe nocnep;oBaTeJILHo 3anu

CLIBanucL co C)J;BBrOM no BepTHKaJILHOH OCH CHrHaJILI C He -

CKOJILKHX TeH30pe3HCTOpOB /nu6o HeCKOJILKO CHrHaJIOB Cop;

Horo TeH3ope 3HCTopa/, nocne 11ero npoH3BOJJ;HnocL qioTorpa

qiupoBaHHe. iICp;yI.QaJI pa3BepTKa oc:uunnorpa«l>a 3anycKanacL 
3JieKTPH'leCKHM CHrHaJIOM, KOTOpLiii qiopMHpOBaJICJI 6JIOKOM 

"Hyneii" u onepe>KaJI HMnyJILC MOI.QHOCTH Ha ... 70 MKCeK. 
~n.s: onpep;eneHH.S: BpeMeHH cTapTa Kone6aTeJILHLIX npo:ueccoB 

B HCCJie)J;OBaBWHXC.S: c6opKaX nepep; C'beMKOH Ka>Kp;oro Kap;pa 

Ha 3KpaHe 3anHCLIBanc.s: CHrHaJI HMnynLca MO[QHOCTH. Ilpu 

qlOTOCbeMKe Ha 3anucaHHLie CHrHanLI HaKnaJJ;LIBaJIOCL CBe

T.s:I.Qeec.s: H3o6pa>KeHHe rpap;yupOBO'IHOH ceTKH, no KOTOpoii 

npoH3BO,IJ;HJiaCL °Kanu6pOBKa KaHaJIOB ycuneHH.S: H pa3BepTKH 

OC:UHJIJIOrpaqia. 

Ilpu o6pa6oTKe pe3yJILTaToB onpep;en.s:JIHCL xapaKTepu

CTHKH 3anHCaHHLIX KOJie6aHHii. rpap;yupOBKa H3MepHTeJILHO-
. A - u 

ro TpaKTa npoH3BO,I\HJiaCL C noMOIQLIO KaMepTOHHoro YCTpou-

CTI~a. lJyBCTBHTeJILHOCTL (C) H3MepHTeJILHOro TpaKTa BLI

'IHCJI.S:JiaCL H3 COOTHOWeHHH . ~ 
C = ' UK 

r,ne 2-A - pa3MaX Kone6aHHH KOH:Ua HO>KKH KaMepTOHa, MM; 
¢ = 1, 7 .10-5 nOCTO.S:HHaJI KaMepTOHa, KOTOpa.s: onpe,nen.s:eT 

,neqiopMa:UHIO, COOTBeTCTBYIOI.QYIO nepeMemeHHIO Ha 1 MM 
KOH:Ua HO>KKH KaMepTOHa, Ha KOTOpoii HaKJieHBaJIHCL TeH30-

pe3HCTOpLI, aHanorH'IHLie npHMeH.S:BWHMC.S: B 3KcnepHMeHTe; 

U - _ pa3Max Kone6a.HHii Ha 3KpaHe oc:uunnorpaqia, oe11; 
K= 0,05 B/oeA - ;ueHa ,neneHHH rpa,nyupoBO'IHoii ceTKH npu 

TapHpOBKe • 

U3MepeHHOe 3Ha'leHHe 'IYBCTBHTeJILHOCTH OKa3aJIOC~ 

paBHLIM 39.10-
5 eo.omH.oe¢./B H He 3aBHC.S:I.QHM OTBeJIH'IHHLI 

,neqiopMa:UHH. OTHOCHTeJILHLie ,neqiopMa:UHH(e) HCCJie,noBaa

WHXCJI ,neTaneii onpe,nen.s:JIHCL H3 COOTHOWeHH.S:: 
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(= BCK 1 K 2 , 

rAe B . - _aMnnHTYAa 1<one6aHHii Ha 31<paHe ocIU1nnorpadia, 
deA; C • 'llYBCTBHTenLHOCTL H3MepHTen~Horo TpaI<Ta, 

ed.OIIH.de(J./B; Kl - neHa ,I\eneHHS rpa,I\yHpOBO'llHOH ceTI<H 

ocnHnnorpadia npH H3MepeHHsx, B/oeA, K 2 - nonpaao'llHLiii 
I<03didiHUHeHT, Y'llHTLIBaIOII(HH HenHHeiiHOCTL aMilnHTYAHO • qac

TOTHOH xapaI<TepHCTHI<H ycHnHTens. MexaHH'lleCI<He Hanp.11-

)KeHH.ll ( a ) BLI'llHCn.llnHCL no diopMyne 

a=cE, 
r,I\e E = 2.10 11 

H/M
2 

- ,MOAYilL ynpyroCTH ,I\Il.11 MaTepHana 

HCcne,I\OBaBWHXC.11 ,I\eTaneii. 

Pe3yAbmambl U3MepeHuil 

Ha puc. 5 noI<a3aHLI cHrHanLI OT TeH3ope3HCTopa H neT· 
nu, ycTaHoaneHHLix Ha nnacTHHI<e H3 ueMeHTa. <l>opMa 
HaB0AI<H Ha TeH30pe3HCTOP npaI<TH'lleCI<H IlOBTOp.lleT diopMy 
HMnynLca MOII(HOCTH, a aMilnHTy,I\a nponopl(HOHanLHa nnoT· 
HOCTH Il0TOI<a H3nyqeHH.ll. IleTn.11, HMHTHPYIOII(a.11 I<OMMyTa· 
l(HOHHble nHHHH, He pearHpyeT Ha HMnynLC H3nyqeHH.ll, T .e. 
npoueccLI, BLl3LIBaIOII(He no.11aneHHe HaBeAeHHoro cHrHana, 
npoHCXO,I\.llT B TeH30pe3HCTope. 

---- - " 
1A! 

\ I"'- --- - "'·P· f 

\'t I 

KV: 
-~-

, 
i I 

I I 
.,, 
~ ~t~ 

Puc. 5. CuzHaAbl C meH30pe3UCIII0pa /111.p. 1/ u nemAU (II) , 
ycmaHoeAeHHblX Ha nAacmuHe. u3 11eMeHma BH-1 ST, 7 - uM
nyAbC M0UIH0cmu peaKmopa, 3Hepzu.11 uMnyAbca 2.10 15 oeA. 
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IlpHMep OCI(HnnorpaMMLI, nony'lleHHLIH npH o6nyqeHHH 
xonocToii c6op1<H, no1<a3aH Ha puc. 6. lfa pHCYHI<a BHAHO, 
'llTO B Ha'llanLHLIH MOMeHT BpeMeHH Ha TeH3ope3HCTOpax 
HaBOAHTC.11 TaI<oii )Ke CHrHan, I<aI< H npH o6ny'lleHHH rinacTHH· 
I<H H3 ueMeHTa. OceaLie TeH3ope3HCTOpbl /T .p. 1 H. T .p. 3/ 
3aperHCTPHP0BanH 1<one6aHH.ll C nepeMeHHOii qacTOTOH 
- 3000 I'll H MaI<CHManLHOH BenHlJ:HHOH Hanp.11:m:eHHS 
2,3.10 5 H/M 2• 3TH Hanp.11:m:eHH.ll, no·BHAHM0MY, o6ycnoBneHbl 
pa3orpeao~ 06onoq1<H 3a cqeT HMnynLca H3nyqeHH.ll peax
Topa. TeH3ope3HCTop, Ha1<neeHHLiii nepneHAH1<yn.11pHo ocH 
o6ono'llI<H /T.p. 4/, He perHCTPHP0Ban I<0nLI(eBLIX AediopMa· 
l(HH. Bpall(eHHe Il0,I\BeCI<H 0TH0CHTenLH0 ee OCH Il03B0nHnO 
ycTaHOBHTL, 'llTO noI<a3aHH.ll TeH30pe3HCT(?POB He 3aBHCJIT 
OT opHeHTal(HH c6opI<H 0THOCHTenLH0 ueHTpa 30HLI. 

IlpH aHanH3e ocnunnorpaMM, i<oTopLie nonyqeHLI c TeH· 
30pe3HCTOPOB, ycTaHOBneHHLIX Ha 06onoq1<e TB3napa6oqeii: 
c6opI<H, BLI,I\eneHLI 1<one6aHH.ll ABYX BH,I\OB: IlPOAOilLHLie H no
nepe'llHLie. Ilpo,I\onLHLie / puc. 7/ B03HH1<a10T nocne HMnynL· 
ca H3nyqeHH.ll npH Bcex 3Ha'lleHH.llX cpe,I\Heii MOII(HOCTH peax

Topa H yBenH'llHBaIOTC.11 C yBenuqeHHeM ero MOII(HOCTH. liac

TOTa 3THX I<one6aHHH - 5000 r11. KaI< BHAHO H3 puc. 7, 
CHrHanLI C TeH30pe3HCTOPOB 1 H 3 CHHdia3HLI, 'llTO IlOA· 
TBeP*AaeT npeAnono)KeHHe o npo,I\onLHOCTH xone6aHHii. Max
CHManLHa.11 aMIJilHTy,I\a CHrHanoB npH 3HeprHH HMnynLca MOIi(· 

HOCTII 2.10 15 oeA. ttoOTBeTCTByeT BenH'llHHe Mexairnqecxoro 
Hanp.11:)l(eHH.11 B 06onoq1<e 7 .10 5 H/M 2 • Ilo:eopoT c6op1<H 
BOI<pyr uenTpanLHOH OCH He,BnH.lleT Ha noI<a3aHH.ll TeH30· 
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pe3HCTOpOB. IlpH MOII(HOCTH HMnynLca 1.10. .oeA Ha npo-
,I\OnLHLie 1<one6a11u.11 Ha1<naALIBa10Tc.11 nonepe'llHLie /H3rH6· 
HLie/ c qacToToii 1000 r11. Kax BHAHO H3 puc. 8, cHrHa.JILl 
C TeH3ope3HCTOPOB 1 H 3 HaXO,I\.llTC.11 B npoTHBodia3e - 3TO 

noATBep)l(AaeT npeAnono)KeHHe o nonepe'llHOM xapa1<Tepe 
xone6aHHii. MaKCHManLHLie Hanp.11:m:enu.11 B 06onoq1<e TB3na 
OT H3rH6a He npeBLIWaIOT 5.10 5 H/M 2• 

AMnnHTYAa nonepe'llnLI:X 1<one6a11uii, 3aperHcTpHpoBaH· 
HLIX TeH3ope3HCTOPOM 1, ,I\OCTHraeT MaKCHManLHOro 3Haqe
HH.ll npH IlOBOPOTe c6opKH TeH30pe3HCTOPOM K neHTPY 

0 
30HLI H yMeHLwaeTC.11 npH IlOBOpoTe c6opKH Ha 90 / puc. 9/. 
TaKH~ . o6pa3oM, H3rH6 TB3na npoilcxoAHT B pa,I\HanLHoii: 
nnoCKOCTH 30HLI H .llBn.lleTC.11 cne,I\CTBHeM Hep~BHOMepHoro 

II 



Puc. 6. CuzHaAbl c meH3ope3ucmopoe, ycmaHoe11eHHblX Ha 
o60IIO'IKe XOIIOCIIIOU c6opKU. 060/IO'IKQ noeepHyma meH3o
pe3ucmopoM 1 K fleHmpy 30Hbl, 3HepZU.R UMnYllbCa MOUIHOcmu 
peaKmopa - 2.1 O 1 5 oeA. 

Puc •. 7. CuzHaAbl c meH3ope3uc11opoe, ycmaHoe11eHHb1x Ha 
06011_011Ke · me311a pa6011eii c6opKu. Te3A noeepHya •eH.Jo

. pe3ucmopoM 3 'I( fleH1!1Pj5 30Hbl, 7 - UMny/lbC MOfl#HOClfU, 
3Hepzu.R uMnyAbca 2.10 · oe.li. 
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Puc. 8. CUZHQ/lbl C meH30pe3UC1flOpoe, ycmaH0611eHHblX HO 
06011o'lKe me3Aa pa6o'leii c6opKu. Te3A noeepHym K fleHmpy 
30Hbl meH30pe3ucmopoM 1, 7 - UMnyllbC MOUIHOCmu, 31iepzu.R 
UMnyllbCa 2.10 15 OeA. . 

TenJIOBLI,D;eJieHH.11 no ceqeHHIO TB3Jla H3- 3a yMeHLWeHH.11 

HeiiTpoHHOro noTOKa o.;r neHTpa 30Hhl K nepmpepHH. Haao.n;Ka, 

B03HHKaJOlllaH B, MOMeHT o6pa30BaHHH HMnyJILCa MOUUIOCTH, 

HC~JIIOqaJiaCL H3 paCCMOTpeHH.11 B COOTBeTCTBHH C pe3yJIL

TaTaMH, nonyqeHHLIMH ,Il;Jl.11 TeH3ope31iCTOpOB Ha nycTOH 

oGonoqKe. Ilpo.n;omKHTCJILHOCTL MeXaHHqecKHX KOJie6aHHH 

TB3Jia COCTaBJI.IICT 8-1.0 MCeK. IIpH noCTOHHHOH cpe.n;Heii 

MOl!lHOCTH peaKTOpa npOH3B0,Il;HJIOCL H3MeHeHHe TCMnepaTy

PLI TB3Jia perynHpOBaHHCM HHTCHCHBHOCTH OXJia)K,Il;eHH.11. 

IlOBLIWCHHe TeMnepaTypLI o6oJioqKH c 112 .n;o 230 °C npHBCJIO 

K CHH)KCHHIO Hanp.ll)KCHHH, perHCTpHpyeMLIX .n;aTqHKaMH, Ha 

2Oo/o. B, CB.113H c HeHcnpaauocTLio TeH3ope3HCTopoa 2 H 4 
H3M.epeHHii KOJILneaLJx, .n;e4,opManaii oGonoqKH He npoH3BO.n;H

nocL. MaKCHMaJILHa.11 CHJia,. B03HHKaIOllla.H B no.n;aecKe CTep)K

H.11 H onpe.n;eneHHa.11 no Hanp.H)KCHH.IIM npo,D;OJILHLIX KOJie6aHHH 

nnacTaHqaToii BCTaBKHl cocTaBHJia 15 H npH 3HeprHH HM-

nynLca MOlllHOCTH 2.10 5 0e/1. , 
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Puc. 9. CUZHQ.llbl C meH30pe3ucmopa 1, ycmaH08.11€HH0Z0 Ha 
060.11011Ke me3.11a .pa6o'leii c6opKU. a - me3.11 noeepHym K 
i,eHmpy 30Hbl meH3ope3UC11IOP0M 1, 6 - 11183.11 noeepHym K 
i,eHmpy 30Hbl mepMope3UC1110P0M 2, 3H€PZUJI UMnY.llbCa M0U,-

H0C1/IU 2.10 15 oe.11. 

B 3aKruo'leHHe aBTOPbl C'IHTaIOT CBOHM npH.HTHblM ,IJ,onroM 
no6naro,napHTL H..M.«l>paHKa, C.K.Huxonaeaa 3a nocTOBH
Hblii HHTepec K pa6oTe H none3Hble 06cy)K,IJ,eHHJ1, H.JI.Bna
AHMHpoaa, E.K.Kuceneay, H.r. Ila*emieaa - 3a noMOU\L npa 
no;IJ;rOTOBKe 3KCnepHMeHTa. 
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