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(PekomenjgoBana kK meuatu kKadenpoit obmweit ¢usnku TITH)

[Ipn u3yueHuHn paguauMOHHOrO BO3/JEHCTBHS Ha MeXaHHYeCKHe CBOICTBA
HOHHBIX KPHCTaJ/IJIOB HauOOJbIIYIO LEHHOCTb MPHOOPETAIOT H3MEepeHHSs, Bbi-
noJIHeHHbIe Ha o0pasuax, HaxXOAAUIMXCS HeNOCPeICTBEHHO B 30He 00J1y-
YEeHHUS. ;

Jlnsa uamepeHus ynpyrux TMOCTOSIHHBIX H BHYTPEHHEro TPeHHS MOHO-
KPHCTAJIJIOB TaJIOTEHH/IOB LIEJNOYHbIX METAaJJI0B, HAXOAALIUXCS B 30HEe 00.1y-
YyeHHs1, coOpaHa yCTaHOBKA, MO3BOJIAIOULAS ONepaTopy MPOU3BOAUTL H3MeEpC-
HHsl Ha 0e30IacHOM OT 30HbI 00JyuyeHHs paccTosHuH. [Ipunuun padotsr yc-
TaHOBKM OCHOBAH Ha PE30HAHCHOM METONEe H3MepEeHHs YIPYTUX XapakTepu-
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Puc. 1. Bsiok-cxeMa yCTaHOBKH JJIsi JHCTAHIMOHHOTO H3MEPEeHHsI YNMPYTHX MOCTOSIHHBIX H BHYT-

CHHEro TPEeHHs MOHOKPHCTAJJIOB raJOreHHIOB LIEJOUHbIX MeTassioB: [ — craGuin3atop Ha-

npsxennsi; 11— rerepoaunnniit Boasomep RFT-121; IIT — renepatop I3-33; IY——oculm-

norpad C1-35; V — namnoselii BosbrMerp B3-14; VI — nByxcoctaBHOl KBapuesbiii BHOPaTop
(a — KBapueBblii Npeo6pasoBaTe/ib, B — HCC/IedyeMblil o6paser)

CTHK TBepABIX TeJ C MOMOLIbIO ABYXCOCTABHOrO KBapuesoro BuGpartopa [17].
BJiok-cxema 3Tofi ycTaHOBKM npuBedeHa Ha puc. 1. Hanpsixenue, cHumae-
Moe ¢ reHepatopa cuHycougasbHbix Kose6Gauuit 111 tuma I'3-33, nomaercs
yepes KoaKCHalbHbI Kabe/b HA Nbe30KBapIeBblil npeodpasosarenas VI, Bos-
Gy 1aloWuil yIbTPa3ByKoBble KoseGanust B oopasue. Jlasnee, curuaj ¢ gart-
ypka nocrynaer Ha ocuuasorpad IV tuna C-35, ABAAOMIMNACA UHAXKATOPOM
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pesoHaHca. V3meHsii 4acToTy 3ajalollero reHeparopa, rOCTENEeHHO 100H-
BaeMCsl pe3oHaHCa CHCTeMbl Nbe30KBapleBblil mpeoOpas3oBaresb — ofpasell.
Hanpsixkenne Ha ocuuasorpade, nponopuHOHANbHO TOKY, IMPOXOASLIEMY
yepes nbe3onpeobpasoBaTeib, B MOMEHT Pe30HAHCA H aHTHPE30HaHCa (PUKCH-
pyeTcss JsamMnoBeiM BosbTMeTpom V-tuna B3-14. M3mepenne pe3oHaHCHO#
4acTOThl BUOpaTOpa OCYLIECTBJSIETCS C MOMOLLBIO IeTePOAHHHOrO BOJHOME-
pa II tuna RFT-121. ITbe3onpeo6pa3oBarte/ib COeUHACTCS C H3MEPHUTEIbHOM
VCTaHOBKOH C MOMOIIBIO ABYX KOAaKCHaJbHbIX Kabesel. [Ipm stom wncmosib-
3YIOTCS TOJIbKO LIeHTpaJbHble KUJAbl KabeJseil, 3KpPaHHbIe YaCTH 3a3eMJIEeHbI.
ITo 3HAYMUTEJIbHO yMEHbIIAeT €eMKOCTb MexXAay mnpoBoaamu. [luranue ycra-
HOBKH OCYLUECTBJ/IsETCS CTaOMIM3UPOBAHHBIM HAMNpsXKEHHEM IePEeMEHHOTO
~ ToKa ot cetn 220 B.

DJeKTPUYECKHI KOHTAKT MeXIYy Mbe3onpeobGpa3oBaTeseM U KOAKCHaJb-
HbIM KaOeJsieM OCYLIeCTBJSIETCSl uepe3 crelliajbHble MeXaHHUeCKHe Jaep:xKare-
JIM, BBIMOJIHEHHbIE B BH/E I[AHT W3 MPYKUHUCTOH OpPOH3bl, KOTOPHIE YKpEn-
JIEHbl HA 3/JEKTPOHM30J/IALHOHHOM * OCHOBaHMHM u3 TedJioHa. [lasa ymeHblie-
HUSI eMKOCTH MEXKAY JeNeCTKaMHU LIaHT TOCJeJHHe pacloJiarajucb ApPYyr OT
JApyra Ha BO3MOXKHO 6GOJIbIlIeM PAcCTOSHHH, U MeXKJIy HUMH NMOMeLlaJ/cs 3a-
3eMJIeHHbBIH 3/JeKTpocTaTuueckuii kpan. Ha rtakoit ycTtaHoBke OblH BbIIOJ-
HeHbl H3MepeHHsi H3MeHeHHst BHYyTpeHnHero tpenus Q-! u moaynas IOura
E o, npenBapuresbio negopmupoBannbix moHoxkpucrainos NaCl B mpouecce
06JiyueHHs] MATKHUMH PEHTTeHOBCKHMH Jiyuamu Ha ycraHoBke ¥ PC-55A ¢ Tpy6-
KOH ¢ MeJHBIM aHTHKAaTOAOM, a TaKKe M3MepeHHs YNPYrux KOHCTAHT MOHO-
kpucrajaaoB NaCl, KCl, KBr npu xomMHaTHOIl TemmepaType.

O6pasubl aas uamepenuit Moaysas IOHra uMenau BHI NPAMOYTOJbHBIX
napaJijie/enune 0B ¢ nonepeyHbiMm ceyeHueM 3X 1,5 mm u A8 U3MEpEHHN
mMonyJs caBura 3X3 mm. OpueHranusi 06pas3noB MO OTHOIIEHHIO K TJIOCKO-
CTAM CKOJIa ompejensijacb Ha OOJbIIOM HHCTPYMEHTAJbHOM MHKPOCKOI®,
KOTOPbIH JaBaJl NOTPEIIHOCTb B Onpele/eHuH yriaos He 6osaee 10”. Jas moav-
YeHHs1 HaJleXKHOTO0 aKyCTHYECKOTO KOHTAKTa MexXJy npeoOpasoBaresieM U 00-
pasiaMu B Ipolecce u3MepeHuit 06pasibl NMPUKJIEUBAJUCL K mnpeobOpasoBare-
JII0 ¢ nomoubio Iwenanaka. [lepex uaMepeHuem OCyUIeCTB/AIACL TOATOHKA
pPe30HaHCHOHM YacTOoThl OoOpaslia K pPe30HAaHCHOH YacToTe Mbe3oKBapua, AJd
yero obpasel ykopauusaJcs no anauHe. [Ipuy 3TOM OTK/IOHEHHE pPe30HAHCHOI
4acToThl JBYXCOCTABHOTO BHOpaTopa OT PE30HAHCHOiH 4YacTOThHl oOpasna He
npesbimiago 0,1% npu usmepenun monayas casura u 0,79% npu u3MepeHHUH
moayas FOura.

KBapuesoie mbezonpeo6pasoparesii, npeiHasHaueHHbIe s H3MepPEHHs
vmonyJss IOHra, umenn npum KOMHATHOH TemmepaType COGCTBEHHBIE YacCTOThI
npomosbHbiX Koaebauuit 73770 'y u 84400 ['y. Ias HaXOXKmAeHHS MOZYJIsT
CABHTA MCMOJIb30BAJIHCH KBapIleBble Nbe30NPeoOpasoBaTed HA KPYTHJIbHDLIE
KoJieGaHHs, BLINOJIHEHHBIE B BHe KPYIVIbX cTep:kueii [2]. Co6eTBennble ua-
CTOTHI 3THX Nbe3onpeobpasosareneil 6ewu 102800 'y u 104770 I'y. Borusc-
JieHne moayseit FOHra um caBHra MpOHW3BOAM/IOCH MO H3MEPEHHBIM 3HAUYEHHSIM
PE30HAHCHOH YaCTOTBI COCTABHOrO BHOpaTOpa 1o cieayiomum gopmyaam [3]:

2 £2 2 £2
E=4plf,G: 4,77 pl*f ,
n? n?

rie p U [ — NJOTHOCTh M JJHHA HCOBITYyeMOro obpasua, f—ero peso-

i m

HAHCHAasl YyacCToTa, omnpejensieMasi H3 Belpaxenus f = f, + — (f;—f,), rae
m,

Ji — pe3oHaHCHasi 4YacToTa COCTAaBHOTO BHOpaTopa f, — pe30HaHCHAsi ua-

CTOTa nbe3onpeobpa3oBarens, m — ero macca, m, — macca obpasua, n —

YHCJ0 MNOJYBOJH, YKJAaJAbIBAOIIHXCA HAa o6pasue. J{a11 MmoayBOJAHOBOroO
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Bib6patopa n = 1. Pacuer k03pPuUUHEHTOB M TNOCTOSHHBIX YNPYrOCTH
TPOM3BOAK/ICSA C MOMOLLBIO CACAYIOUMX ypaBHeHH# [4]:
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rie Cix— nocTosinuble, a Six — Ko3pduuuentsl ynpyroctd, Ejgp U Ejjg—
snaueHus moayseit FOHra B Hanpasiaenusix <<100> u <<110>.
[TorpemHocTh B OnpeaeseHHH pe30HAaHCHOH YyacTOThbl COCTAaBHOrO BHOpa-
TOpa NpHU H3MepeHUusX rerepoAuHHbIM BoaiHOMepoM RET = 121 ne npepnimasna
0,1%, 4TO MO3BOJHJIO ONpeNeNHTb TOCTOsIHHbIE Ejyo, E1oo, Gioo, S11 ¥ Sis
¢ TouynocTbio nopsinka 0,59%. PesyabTaThl H3MepeHHI KOCTAHT YNPYTrOCTH
MOHOKpHCTA/LI0B rajorenuoB uienounbix MerannoB NaCl, KCl u KBr, Bbi-
NOJIHEHHbIE TPH KOMHATHOH TeMImepaType, a TaKiKe 3HauYeHHd CKOpocTell
pacrnpocTpaHeHHst YJbTpa3BykKa B pPas/IMYHBIX KpHCTaJJIOrpaduyecKux Ha-

npaBJeHUsiX, HaligeHHble 10 (popmyne C= —=, npejacrasjenbl B Ta01. 1.
n

ComnocraB/eHne MoJYyYeHHbIX Pe3y/abTaTOB C JaHHBIMH IPYTHX aBTOPOB [5H—
7], BBITIOJIHEHHBIMH TIPH KOMHATHON TeMmepaTtype AJs TeX »Ke MOHOKpHCTall-
JIOB, MOKa3biBaeT UX Xopoulee coorBeTcTBHe. Ha puc. 2 npeacras/ieHbl 3aBi-
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Puc. 2. 3aBucumocts moayas IOHra u BHYTpeHHEro TpeHHsl NpeABapHTEbHO aedop-
MHPOBaHHbIX MOHOKpHcTaaaoB NaCl or BpeMeHH O0O6JyueHHsi MSATKHMH pPEHTIeHOB-
CKHMH JIy4aMH

cumoctd moayas lOura Ejg M BHyTpeHHero TpeHus Q! MOHOKpHCTAJJ10B
NaCl or Bpemenn o6/iyuennst o6pasia MATKUMH PEHTT€HOBCKHMHM JydyaMH Ha
ycranoBke tHna YPC-55A. BHyTpenHee TpeHHe B HCC/eyeMbIX MOHOKPH-
cTajyax onpejenasjaoch no gopmyae [7]:

Ly ma+m181 =9 fa—fp Vﬂl
s
= (m-+m,) fi U,
rae Up H Ua — HANpsXXeHUus NpU pe3oHaHCe H AHTHPE30OHAHCE Ha KJeMMax

ocuuanorpaga IV, m u m,—macco kBapuau obpasua, f, =for+ (fa— 1o)X
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X—-m— — Pe30HAHCHAs 4acCTOTa COCTABHOTO CTepXHA, f, U f,— ua-
CTOTH. npu aHTnpeSOHche U pe3OHaHCce,
Tabauua
CkopocTb pac- [locrosunbie Koadpdpunuentsr
NpOCTp. 3BYyKa, JARYEOULR ynpyrocru ITao1-
BelecTso M 10~ Qunlem? 1011 cu?[oun HOCTb,
2/em3
CllOO CllIO CIIOO Cll ‘ C12 C44 Sll '_812 S44
NaCl 4450 | 4014 | 2225 | 4,823 |1,3835|1,273(0,2338| 0,0516 |1,7859| 2,161
KBr 3504 | 2433 | 1274 | 3,511|0,5732|0,508 { 0,2942 | 0,04135 | 1,9638 | 2,747
KClI 4348 | 3144 | 1698 [4,027(0,896 |0,620|0,2673| 0,04865 | 1,609 | 1,986
§ u O — aorapudmuyeckue JeKpeMeHThl 3aTyXaHHUS  COOTBETCTBEHHO

nbesonpeobpasoBaTessi U uccaeayemoro obpasua. Mamepenusi cHavasna npo-
BONAT TOJIbKO Ha Ibe3onpeobpas3oBatese (m;=0) W 3aTeM Ha COCTaBHOM
cTepKHe. IDTO MO3BOJSIET HAHTH JOorapuMHUYECKHil AEKPEMEHT 3aTyXaHHs
obpasua ;.

[TonyyeHHnble 3aBHCHMOCTH HAaXOMSITCS B XOPOIIEM COOTBETCTBMM C aHa-

JOrHYHbIMH u3Mepenusimu ['opnona u Hosuka [9].
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