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TEPMOEJIEKTPIIqHI MPETBOPIOBA{I TEMMPATYPI{ AJI' EIIEPIOIIANPYJ{TEHI,IX OE'EK"IIB

Bua'Mtumb.t mep oe,crmpu'tHi wpenuop&sa|i
mctrnepamry& A.Ln cHep2 ouanpgtoetu$ !"'lros, Koxu
flpaxmn\Ho Heito.lcntao rAii.c4um it nepeeipky "irt
situ", a icqge rlenpo?Hososa ui Apei6 o iuan'flu.x
crftan*n r: trrptdchewmaa..

Abdfld

Theft1o tronsducersfor heaoy energetic b anch haae
bee stadied. Inaestigations "ir1 sita' ofttominal static
perJornances (drift aul restoling) haoe beer espe.itw
nnportant, considefing the irrry ossibihtg of W ing then
out oJ controlled oAe.cts,

Bfifn.
Clr,rfuT,'rs}, BtlcoRmo.nrolo Bnlriplotsat ur reNmeparJ,lri

3:r ilolror{orcrc KoHTaK rri.Di J1cpcBop()Bat{la Terrlepar,Dr.l
(a:Lri I I'l), Brcmo,ffo 3 repModrenrpxqHxur i:i repnor rry

Vudlnflr nel'fcul'.u&1'r4\ r, nefun-J. v ury. rUL B. tN{ilnoBai -

irq3ixtl o &fioMoll)rc Ht{6td{Ho sAiii.ffoBarfi ! trrr4xrroMy

lrMn€PaTVpHOMI {rcp&rn, a T.LKox tracro 3 J {oBar eHepro,

nrp\'aer u u o6,rcr q. qxr'.n,rl|ord r c| "oro-1, 
ir .epecirrKy.

I]]ni l{|oMy x|pemxHo HeyDrorb Br,riHrMr repMoauHa

rlriqflor'o craHv fii cn\{otu MarcpiaN q,T.rxBoro ereMeHry

fjr,ri r{E,..4J. KnHrL,orr,uB)ru o.,I.n-oBr u...rKi
iclorHo Brl'rrBr1o1b Ha HoMix?Lrtr ]ri c.r.tr,ruHi xapirL'tu?r(:fl4x
ncperlopeHHe (aari - HCX) nT. qE ncpeBoa rhcr y
H .,iB oB:ug,l ii -mMo Lrn]i Li{ q'.-raH 3suu{md i cln}&a

Iarr'(o Hc aaxniior Mor&Mardr, oaxirrbl{r pe.urMi rcpDHotanL1ri

nPoilecr{ |epeilaBa}rHir eHeprii Malorr, neHry Hanpau,nefi iclr,
i.\4.lBUn $/ror19 n.u6uprfl L\nt eRrrxu\sr. tu6to 3\riHr.

Mr,r, r&i fie MorrHa vcvH\/Tu porxrre:{Go HanpaBJleBllMll

reorrcc:,vr{ raRoi{J caMoro xapaKrepy 'lbMy flCX IIt y
BLrrrq4i'I:aUr Arr repMoeneKrpxqH x nT (a -
HeIiHirAMTnoe{irirli€ .nqreA.ad),3Mirtro€rbc43}nao&ftn)err

rcar6Kj,sr4MiUoBaJnts.

Micqe npaui. TepMoereKrpr.{Hi e{be(rr.r, Ha rR!.rx

Dvnryerbcjr po6o1a IlT, gr:na.rarou,c, oc!6amocurr"u
rlporir(aHH, B!.rxpourix repMoexcrLrpx.rHr.rx crpyMiB I1l.
OopN{ysanHq ocraHHix BiIo6paxa€ pea,tr,iticr! qsm!
rcpcHeceHHs floroniD 3aprljT ra rcn,la y MjKpoo6 erlll_..

petroE )lx, Lqo onucyer;cr Ha ocHoBl e eprcrxqHo-
repMornHaNi.rHoro nirxoay [2]. Krarrrom-eneprer '+ri
o6rcaeHE 3ralaHr,rr rB,lxl ncpeHeceHHr !r,r3 aqarorb
nilcrriu3'l 3acroc.laiaHnr crarxc.n tffi{x nfuxoAiB Io posr.,l'A/
repr\rocrre(rjfi liHr'tx rBr.rlq i o6$1.'fi roB]ror! BrHr{krreHHe B

Hr'rx rfiyr,"ioB x e4)eKTin. Oco6,uBo rle rro3fia{a€rics Ha

'ri6r,1" o.r' II( X flT l3i lllv!, icn\hJrbJ:ru\Lu t

@ O.II. fyx, @ E_L Cralnnx, @ C.fI. 9qnlrsn, @ O.l. "{ax, @ M.M_ Ilpoqen,sr

rjno6pDnaorr, roii {tarcr, nlo reir,,]o ra po6ora € edcHo
HeptuHoulffiadi oopM:'itrr o6Mirry eHepri€ro. Bp.rnr p(6o
Brtn.jra, ri I|tsoiru/uruu( ri npouc. B fiponut,uiiiHi-!iHi
efirponii I4j. Alr eHepr({r.nroi oqiHor npoqcciu. eIri Bir6v-
Baromcr y uarepiani qE, xoxHa cKopucraTficr lRaram,He-
IMNIU pilIrrHHjr]\fl{ repMoxufiardrur [5; 6].

Bnr 1'l,I, 1gsy1,.61 1-Ojt'oro,-hk\'.,e-6'lr, m( np ut'rs
l3 ctsnsnrM MaTeMaTFrHtrM arraparorl, Monqa, B oKpeM x
rrlm:r?]q{:L\ [7], url3Haffrfi rn"'r,rB cr,ra$rl,lx nporleaiB neFnc-
cerrHq peroBrlru 3a pa{rroK xcMiarHtx i e:noBr[. ncpe]Bo
U.rr!..Hir i:oBiHxj\ fi.trcrr9,.o|o.r, 0,1^tjrri"|1,...i 3\tiht.
HCX.

Meta npaai nua>Ira. J B J " t. Hi \rr^ tBr! -, l t. *. t u-
qlln]nrt )B:r:r%Heroro TepMo'qltH:tMtt*loro fl L'arojn, c.rocoBfi o
npu6. rcr,|t rrirfu,r.ucr i Hc X flT. uo -nrn rvriyu -c,r y
cKraI{rxetleprcnr.*ro+'impplteHltxWoB qf,darsno.rrlorr,
MorrrrrBicrh li [epcBipro].

Errcflq)rivemarsua.racrfla. Jlm replroe,rcn pu u ux
IIT erepre.rrr.nfiii niEiA € rrerBHrrlr. ocdrLKr ocxosdrN
nrlrvr';.ou HCX, crcrnt'qq.,a hint'y-.i. nlnirFUur..ru-
saHHr or(,,{.8 ntspF .r'r.rHq -Fnr", 3;l'rr\ ri i L :\

nepexpecrm noroKiB Moxe c-nyltsarx 6(uoto Br.r3naqet nrt
3MiH HCX. a cnMa eHrporis usarRaerbca niDoro rrMrepl-
r],ltloi BMiHU xelriqHoro rlorenqia.qr' repMoenerqrorHrx
MaTep];LrrlB, rqo Br43Haqa€ plneHl) BxlTpiufiix repNoMeT_

Pllllr lx II4rI{iB,

Ao npl,n,raAy, y Bo,%d,paqreHieBux croniB \yr-_rfiBr4x

et€Me.urin rncororermq)aT\plE{. IIT, Ie nqxjrecetHs rlircfi
&r Bl1coI]J'[ reMnepaTg) aliii.lrroeft,(s raj{aficiirnhr fuu\oNl
BHA(JriIoK Btrxo/ly aa{arciji Ha fioBcpr,rno, nepBxrr}t0 nop)L
Bara Mer;Lno(cp,tMi.rHa crpynrypa vlqi.nLxroerBcr, nto
cnodepimqlcr Nrerano4)aoilEo. Ha fiporr,tutuy u6oMv v
BorbOpaNroBrr rirax po3r{aperrH, rqo narpiBa(Jr.b(, Jo
BucoKrrirer{neparw r'rJllou q>onycranu crpyL4',ni46v_
uaslr1g poBpr.rrrefir"M epia4'DHacni,IoKn 4)olqnineHHt
i:i poaBr,rr(y rop [8]. IIe noscHft)€rbcr rxM, Lqo Hirupa!-
r''ieriocTi npoqe{iB Tenro i Macone}erreceHHr, {r r nororalB
eHrlrnii y o6ox unnalxa{ € nporJ4nexnlrMrl

Inr npakrx.{Hoi pearbaqii Bjr r.B,Lvrax.eHoro 6yno
3fiponolro!:tHo Br,rBqxrr Mo)rrl]idicrr, i pcarbltsaflI rt({oll
cra6inkaqii IICX ra6e"rrnux IIT. B ocnouy M&.ory
nor..I.ueflo nepioAr.r.nl, glo c'rpSrrou ua reprcerexrpnr IIT.
Io Moxrra nr8orr\,tsarn 6e3 leuonrys:lrfira II'l'a o6'cKv.

'I.pxo .lrH:rMis]r .l-nIictb 3r3u:l.lFno,,t nt,\oT\' nu..qt r.'\
svrH rra noo rurr/k,n .to l,rvt{iB nouJIJ, h r l:Lr;anbrr]\
nororiiB rcrlllo ra Macone.psrecdrHq y ILor(HoNy oftpeMoiry
repMoe-reFrpori ra OiRcltsaffiri FICX (iBreeanhhor rep x)
tPCt rranes uNy rLan, 

^ry 
/iB-i. ru,j.o I .,4 " u\ry non;

ilo ycniB rlnrxoM cra6irbarii rriKpotrop\,Ba1.o(Ti IIpr I ur,rl,\ry
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r/2C,06
Brhfarajlocrr nepi{),InqHo nepeMnxarl,t eneRrpuqtsc fto.ro

repMonap y perolM BirlHohrleHH-s I_ICX, ,{Ka 3MiIItua{! 3a

nore.peEriji nepiol eKcrlqaradi. trrt Bilo ai,niaMerPara

nlrroMoi e.nercrponpoBilHocTi aporiB }loxHa pGpaxJtsarl'r

TpxBMiarTb nponycKailrlt €reKrp[quoro crPvr{y th 3

BlQasyl

Mzlclrialy eKr,ril ekcnJrvaTlcJB.q nl'oT9fuv tri.y /j 32

reMnepaqr'pu T1 .

Teopsllatrm'rac'rrdra, y Nlexax K.racrFllroi TepMoALrHa_

Milor (dS+ 0) 3al]lr]ltnei Brlx3 p€onodtmoro pirll.trnrq (T ry
ryy{rysr6ca xa reopii ,{dDpr{}tsaHEs Baric€H6epm. c}Ma

srriH lrc6orn 3onHiumlr cr.rT ,4, Birr,Hoi €Heprii Fia l{!to'no
Banom reJrna q! ('l,lcJeMn &1 o4 rlrfiro qary npfl\'fy€ Io Hyrtr

(B3ar_a.rli po6ora 3oBniI]IHi! cr.r,4 Br.+axa€$ca Ao6l.rrcM

MexafiiqH{x HzmlryxeHr, o Ha rrBr.{,txicrb leoopMlBaHnt

dc dFld;t) dQd,"lq;d€ | d!;6;do / &\ d.a

it' a' a =dt

y HarheocliuoMy Buna{Ry, Kunr,r na Marepiiur qE He

AiroTl, 3oBnimEi cr,rfir a6o lro.rrr ocraHHi € ne3rnqnurM

( cL4 -\
|;-oIrro,reaeue,i rf 'o6,rpMlr 

Hraihocd tlT.i,
\AI J

ToMy.Mc-{i Me4)o1od.fio:i naannr(r.ri ul,nr.ort cJliB{t'n&'Ieltrrs

3MiH Bi,'tr,Hoi eleprii 3 npouecoM po3ci()BfiHe rerura.

Itr]x y lrnorry piBHfl r{i 3\ri$r Bl lbr o'"H.t 
'fii 

M"rcl,i:! r.\

B!4pa3Frn qepe3 &virnr L){HoBHoro [aFMeqva nepe,]:rBir,B,Hoi

O!'HKuii Z Hanp].ru IT, ro ocranae pi*mrna na65,nae

nacT\,fiHoro Btl']4ny:

dF ldZ dZ dQt.tE:de dI.6.dc1&\ 
^ .1,

d;l d'i- a "'"
3rdru Bi[,Hoi eHeprii Ta 3MjHrr HCX (3a MoAv.'reM) He

m.]texall., Bla TorD, flonr]IHilarbcq Tenjlo lnf B44lilrl€'Ibc,t, Luo

^(,tz\ l,to,,l
,.n "v.rb.e Cl= l=F=3. xe C .1rijr y l)rri\aI 4laIl
nor.mrrarfir rerra Nroayni, 6eper'6ca 3i 3Ha(o^r "+", a B l)a3i

Br'Lri,tr q TFn,la 3i 3Hrr.,,v ' . m^ LLU B ui.ruvv

la)l .fa\ =0.
\dr 4. \dr 4

(4)

3ljaxrt 3a orsaroBrx 1epMor,rHar'ri.I tx DapaMerpiB

reMneparypt irxcKy sMimr HCX IIT y'raci - npot11-

JTelRHl 3a 3HaKOM ,qJS BIIAlneHHA Ta norjrr{Har lj{ TenIa,

PFry,lro|o.o I For)')+rHi.rb B, r,T,'r, ru{i r6u nor ,r LlaJ rr le cHFpri i

y BtlrrtAl Tenr'IA, MOXHa llJIeClpgI{OBaHO Bnr'IlBaTL Ha

cry|lt(iBi xapah"reprrcl1trdr IIT i cm6iri3l,ts111i i.. rra neBHoMy

3a-3a.1rlcri,@ 3a,aaHor{, pbfii, rro ril.nBeplxeHo eKcnepr{Nle}r_

ae 1 eacxrpu'rnuir crpyrl; C Koe{biqi€Hr

nepexoav, piBnnii 0,008...0,016; ?' - pa$yc repMoeneR-

rpoA,; p - flI,rroM'iii e,'1e].rpl,Iq'nufi onip repMoe-neKrpoA

Horo Malepiany;1" - rFBa.ricrb eRcnnyararlri repMonapri

Io MoNeHry BiIna"[oBaHHq crpwo.\q 4 reMneparr'pa

cKnryarartii; ?], - reMneparypa repMoo6po6{ti t, -
eHeprir ar(T]rBaqii rlroysiiiHux 3MiH, rlo Brl3Fa'ra€rbct

nep€saxllo N{aTpl,rEfl.rnflr aTOMaMIr, 3oQeMa mRereM

yDe3yn r.ni,Mer]xlaori.nr Ha.{iirlifibm5tnutrrilacsy
3...4 pa3u r,rr FcylxvFrorn Ba reMrepary' 1100 1300K

uu csLr.flfrb nl { n rdr\r3iii I rLri \2l-d,<r",, strbihcoB.{ 0 r'i :ndr I

(ra6.n.1).

A:IHxii drxia Mot(e 6vfli ra(ox eQeml'BHnM rnt
nporHG]tsarns 3MiH HCX IIT [9]. 3MiHIoIo'rn reMnepa

ryprro-.{acoBi yMorrr po6oru T y ner{ax 1,05 -1,15

r4)rnn'c,Tr,rMoi reNineparJ'pn eKcn]I}araqil, MoxHa aocs1{,'n'I

HacrvnHoro: a) cKopo'rur[ rp]rBa"licirh po3Po6M IIT Ha

njAnpn€MrrBax nnpo6ruvoro qriKrlyi 6) ni,4Bxqnrll

Mer?onori Ir\ Hturii,"i.r- Brrrul,,ui.HHX TIT a n|uu*ti:r
r 

"f 
tu[yirarril'.]oru,Lv]au'M,'b qn8-rr"rt\.^auB .d rF,rraviB

IJI-q qLoro 

^ocrrarHbo 

Biltnanrmi IlT 3aT€Mneparlp,

B iLrx ||r 5 l5oo B:reF.n.-wr* fi" Y Hr I pol qJi "ir.v
q>r6nraro na nopvxor u*trIloro 3a 3analn{i:i pec,\"pc Po6om
3Ha.rer[ {r], ua rl(e H.$6xirro ni,srd4lT TewepaDPy Blqra-

,'troBaHHq, q)u !'bor,iy c"'iA BrBHa.rafl 3 l {oBn 3a6e3ne'I€rfirt

orHarioBoi aoB*r'IHn rurbFiiiHoro lnnerf, X - (rt)'/', ae

D l) cI( aI) !.$lltuBDir ,"r'JoB$n e mF'rruN.l:rjr:

l\C 12
7h=-----l!.exp

E-t t r)l-7|.[-t]l' (r)

(2)

Tyr d .fh,l.. Jq t3rHa 3 FIIFpT .ro r^It'lBauii: I,
I, - BianoBiAHo renncpartPa BiAn:uloBaHfit i:i el{cnnya_

raui::r,./. B:aloB:-.ro-l'tBi,l'.lbBi4n2 ncillHq t
eRcruyaraqii. T0610, 3a nepioAsacy l,3raveHE{ Hecra-

6lrLHocrj iHrejrpa'tbtioi repMo-EPC aa re.rneparyPrl Zr e

roro'$rl{v necra6i.n roc]ri iHrerPa,'IbHoi repMo EPC

Ta6ltrqq I
TeMrTeFIpHo-qacoBi oco6[rBooi eKcD.ryararrii nT, cra6i,ti3oBafirx 3a nponoHolafilM MeroroM

XaDaKeDncnfta m

XA

1100

0...0,051p ,..{epe3 KoxHi 100 ro4. 
o

HarpBalrHr crpylioM Ha ftpoTffir lu fo,7r. no

reDemiBaHHr raDrgoro 3rrorv lra 30 -40 K

1200

0...0,05 rr..r, .{epe3lcoxHi 100 roa.

fiarpiBaFHq crpyMoM Ha nporrsi 10 roa, ao
neDemiBa{Hs raDs{oro srrorv Ha 30 -40 K

1300

0...0,05 lp., ,{epe3 KoxHi 100 ro.{.

HarpiBaHHr crpyMoM Ha npor.s3i 10 roa, ro
neDemiBaHH, raDr.roro BJbrv Ha 30 -40 K

L6
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3aBtnqoifureHoBHocriAii3ouHi nri\crrrHarepMo\le1-

pn.rHlIii Marepia{rxflrxfi.urcrjnaqii eHepriiiiBrArorUHo
BNTi HCX B o6ox sxqe Br{rcnaner{rrx Bunalkax c.}rlreBo

BinpbHrrr.ftqa6ct. IIIaM i{otcra crroprrcrarrrcs n{ lr excneplr

ves all} n..{ [!4, ]'1 r.. H]ttx. 12,. i B ]ntoBar eFcllnya tauil,
yBlrxiAroi{yctardMarepia, r{EnepeBurrooaroplri;

1tp\{oene{rpop r.aFll1TE)r4s)4oT6csoairxoBurr'fepMoariEa

Mi.rHr,rM clfiroM noaoBlcrHi- IIeixMi {ao.tr,r:q y eHepreru.fie

nnrr f I etv nruaryl,t IF. .ruroBr. FnLr{a l,r.rH, . JB] KoBp. paaia-

uir'lHe roxro), ro6ro B o6Jacri 3 Ha-qBrurM rrpocropoBr,rM

rpa,tiofiroM oaHoro a6o rexirb(or. repMorrHaMi.rHr.rx

norerrqiania, BraBoAr{Mo rIeBHi,4j,{FHKlt TepMoMe]pr.sHoro

MaTepjary 3 
"rol<au,roro 

eHeprenr.nroro MiHirrjffy. Cneqlr

Oi"q rJ-b l,ir n/ x va rclri,r B rl C i 3r,lotu{. rb i{ Bir nepe.t-

'c'ut,ii 3 J..i\iru1L cQ." riBH:"fb.lii 30BH uHi\ no,liB i

fiapa,verpri 4,rcr,maqiina6l'Toi NrarepiaJrzl\dr euepr, Da3!'ro-

!.rcb rra 3,rulc Br'|(il:eH,rr t.nc(Tax, Moiqil B 3H3ua-u i
(fmBoploBaTu 

:1 koteror[' xom.qrnrouy nranaq'nec.ra6ini-

3vro,r'Ili,ru, Hannar(r{, cTa6iJrbyrcqrd xapaRTep Bn.rruBy

neBlrxx 4'akropiB na HCX fIT.
lllnrror Iocsnrel+rs /taHoi MeTr{ 3a6$neqyoTbc.,{:

- BiArBoproBariclb Ter$(Lrlorii BlroroB]1elnrq MaT€piartB
qE, xro HeMo,{tt[rBe 6e3 Br{B.JeHHir Bn7n,rBy H!]3Rll TelHo.qo-

ri.rflt{r o:r$opiB Ha sMiHx i! rueraroohrffiroro, cryyKrp-
uoro ra rcpro4.nnvi.*roro craria [ 10]r

- noner)pru{iM BnB.reHlrM }.ruoa e(cfi.q7arallii.rwrl.rBrr(
c tr v' m B i crBul'eH H sn, I ranFp I I uJp",ruBiLHuru I U3nuijrry

repMoii nrdqroro craxv mAoun IJTI

' I'rrvret'r,,ll\r B.iB rFHHqv yhiur oro po:rnoai,1y r
trrnrrv0.u! rM ry,lb|rrur'u a60 .J,Lr.1i\ \relu iB B npuur, i

ekcruyaraqii I]T [ 1 1] |

- lxapo&rolo pbHoManirErx BraqiB n€per?ftHlr.l MemAiB

ropuryTaxHrT a HimpaBJreHoi sMirr{ pt)3no,4i"'ry repMaa -

HAVlWoro cDtry c:rMrlr repMoMe-rpl'IEtrrr rlare-pl2 nr

BficfioBKu

Br i mn+rH r (i,-("1 ts$rx Mfl o,liB ni il ltlfi rjrir,B1 nu4-

rra€ Ha B]Iat{eHHr nePepedurx TepMo,qirHannqfirx @eFnB,
()c06,'I180 TrDt J{{i BRDolalr'ft Meinri.fiy cTt:,.IarcBy onroBnoro

I'iB-grrrls T, l,\ioj,r"d\'ih-1. y o.|al| bo.rv Brrr?nr.v..a a
upraoBJ,tsarlI Bci o6crartfl rr npyxro-mncnr.noro ralop-
M\tsaIrHq Nlrrepiary 3 rioro NrexaHi.{HxM , repMi.]Ixinrr i
dri-i,r(u x<Mieo{\ul o odnrcon x\.f r.

T:lJ" irunflgl n' .),-xpecr ruMy p6'h.n _i rFrRr e}n{l , 4J o

ed)eRraHoro !firfiBy Ha npoBi,qd xapa!.rep{crr'no! xoHcl-
pynnrB}rux ereuerrie IIT BA.Lrrocr aocrrrx nialrdleHHt
fiaAiiiiHocri Marepia"'riB 3a BucoKux reMneparp [ 12]. Ha
o6 anrar : rurnriuroro 6araropa:oBoro 3MiHoro relffrepaT,?r{

Fi\ovcrluBa,u al omDlre{]r , n'ituE l ud p ,ro{,{b BAoA/

ria rraftcxna rry rermeparl?y eKcrrJ4ararlil qo /:lo3Bdorlo
3n p,.xl roK ic-oTrtoto 3Ile j-xeHHr t,iB'1r ve\, HtuHhx
q2npy^FIL 

r ep\roc rl,y(ryl'r,oro nu\unac..'tr icr,i, o

3,\feHl]trirn Apeilo HCX ra ri,4urilqmr lladr}1ri.xL IIT.

Iheparypa

L Jlycme O-8. @l|3'uKa BuxpoBnx repMoe.teMeHriB i
BlrMiproB:ln l x nprrnaliB fia ]k oc..roBi. ABropeoepar ltrrc.

aoxr.Qi3.-v^r.HayK. - r{epHiBqi. - 2003. 40 c.
2, IlocrntaatN B.C.cvtfx/|ra r.,t \1lltrrs rB€ploro cocmr]]trH.

' MurKBa: i\ IerJ,l.rvpfl r s. tgTd - 544 c

3 ,IawHto^ tJ.. nnuuH t .?7. Ju srrB.rdHr t|onMsurd
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