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Meton tepMmuueckoro BoicBeunBanns (TB), HaH TepMOJIOMHHECHEHLHH
(TJI), B macrosulee BpeMs NOJYYHJI LIHPOKOE pPAaclpOCTpPaHeHHe, TaK KakK
OH INO3BOJIIeT NP MOMOIIH CPABHUTEJBHO MPOCTHIX CPEACTB H3YyUaTh CaMble
pasHooOpasHble ABJEHMS, CBA3aHHBIC C JIOKAJIH3AUMEH 3JeKTPOHOB HA YPOB-
HAX 3axBata. OObiyno Merox TB mpumensiercss mjsi M3YyueHMs] 3J1eKipOHHO-
ABIDOYHBIX TNPOWECCOB B TBEPAMIX TeJdax Napasie]bHO ¢ ONTHYCCKUMH Me-
Toaamu. Ho B psise cayuaeB onTuyeckne MeTOABl HE MOTYT GbITh MPHMEHEHb
(IpH HCCIeIOBAHMH TIOPOWIKOB H HENPO3PAYHLIX BellecTB). B Takux cayua-
X npuMeHenHe Metona TB ocoGenno BaxkHO.

MeXanusm TepMOJIOMHHECLEHIIHN COCTOHT B OCBOGOKJIEHNH /CKTPOHOB
C ypoBHeH 3aXBaTra W B IepeBOJle HX B 30HY NPOBOAMMOCTH 3a CYeT IO~
BOAMMOH H3BHEe TeIIOBOH 3Heprud. OOGBLIUHO NPUMEHSIOT HarpeBaHHe OO-
pasua ¢ nocTosiHHOH ckopoctbhio [1], [2].

[Torpemuocts ompenenseMelx u3 kpusbix TB mapameTpoB 3aBicHT OT
TOUHOCTH YCTAHOBKH JIHHEHHON CKOpOCTH Harpesa. Kpome Toro, Harpesa-
TEJAbHOE YCTPOHCTBO JOJIKHO NO3BOJATH OT ONMBITA K ONBITY H3MEHSTb CKO-
pOCTb Harpesa B IIHPOKHX Npeae/nax.

Ilpu paspaborke ycTaHOBKH /st H3YYeHUs! KPUBBIX TB MBI BBIHYMKIEHDI
OblIM  OTKAa3aTbCSl OT ONHCAHHBIX B JHTEPATYPE METOAOB peryJaHnpoBaHHs
TeMOepaTyphsl JHOO H3-3a HEBBICOKOIl TOYHOCTH, JHGO M3-3a HX JL0DPOrO-
BH3HLI.

Cosnannas HaMH YCTAHOBKa COCTOHT M3 JABYX CHCTEM:

1) narpeBaresbHOlN CHCTEMBI,

2) $oTOPerucCTPHPYIONIEH CHCTEMBL.

Diiok-cxema ycranoBkn mpepcrasiena Ha puc. 1. B kauecTse npHeM-
HUK4 CBETOBOTO HM3JYyYeHMs  BBIOpAH  (OTOIJNEKTPOHHBIH  yMHOMHTEID
$IY-27, uMelomuil WHPOKYID 06JaCcTh CIEKTPaibHON YYBCTBUTE/ILHOCTH

(3000—4000 A) u manpit TemnoBoit Tok (10 ~8a) [3]. Saekrpuueckmuit
CHTHaJ ¢ BbIX0fa PIY uepes KaTOAHHIA HOBTOPUTEIb MOCTYIAET HA CaMO-
MHINYHIHE MHOTOTOYEUHBIA HOTEHUHOMETP, KOTOPDIIl OJHOBPEMEHHO 3alu-
CBIBAET TeMInepatypy o0pasila H KPHBYIO TePMOBBICBeYHBAHUA. UyBCTBHTE b,
HOCTH (POTOpErucTpUpYyIOUero ycrpoiicTBa okasanacs ~ 10~%g W BoosHe
AOCTATOUHOH AJIA HCCJACIOBAHMA TEPMOJIOMHHECHEHIHH YHCTHIX IeJOUHO-
TaJIOMIHBIX KPHUCTAJJIOB.
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TepmoperyasTop

TepmoperyasaTop o6ecneunBaeT HarpeB 1O JHHEHHOMY 34aKOHY B JHa-
nasode temneparyp ot 300 mo 550°K u mosBoasier BapbHpOBATH CKOPOCTD
Harpesa B Auanasone 1 - 20°C/mun. B npuHuuIe o MoxeT 6HITh npHMe-
HeH JUIs JIMHeHHOro HarpeBa W OT TEeMIEPaTyphl *KHIAKOTO rasa.
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Puc. 1. Baok-cxema yCTaHOBKH TEpMOAIOMHHECLEHIHi

CropocTb HarpeBa NpH HeOOGXOAMMOCTH MOXKET OBITb H3MeHeHa B npo-
necce Harpeea. Kpome Ttoro, cxema IO3BOJISIET B HYZKHBII MOMEHT HepeiTH
OT JIHHCHHOTO Harpesa K cTaGH/M3alHK TEMIEPATYDHl Ha 3alaHHOM YDOBHe,
4 3aTeM K IOCJEAYIOIEMY MPOAOJIKEHHIO HAarpeBa C TOH Ke CKOPOCTbIO.
BpeMsi cTabuausauui M YHCJAO OCTAHOBOK CXeMHLIMH BO3MOXHOCTSIMM He
OrpaHHyeHel. TOuHOCTb c/IedOBaHHA TeMIepaTypbl 341aHHOMY 3aKOHY He
xyxe + 1,69%.

Peryasrop npencrasisier coGoit 3JeKTPOHHYIO CXeMy aBTOpPEryJupoBa-
HHs ¢ NPOTPAMMHBIM YIpaB/deHHEM M COAEPXKHT CJelylollhe  OCHOBHBIE
3JeMeHTHl (puc. 1).

l. liporpaMMHOEe yCTpPOHCTBO BLIDOJHEHO HA OCHOBE 3Jje-
KTPOHHOTO HHTerpatropa Hanpsxenus [4]. Ono BbjaerT Ha cxeMy cpabHe-
HAA JTHHEHHO-BO3pacTalolllee HalNpsiKEHHE CO CKOPOCTbIO, 3aBHCALIEH OT
BEJHYHHDI MHTETPHPYEMOTO HAMPAMKEHHUS, KOTOPOE JELKO MOMKET ObIThb H3-
MEHEHO.

Cilefyer OTMETHTb, YTO HEOGXOAMMOCTH MNOJMYYEHHS GOJbLINX (1—2
4aca) JUIATeNLHOCTEH HArpeBa 3aCTaBasieT NPUMEHHTb eMKocTb C, B MH-
Terpatope xopoiulero KavecTBa. B onmuchiBaemoll  ycraHoBKe moayuena
porpamma C HeJnHedHocTbio B 1,5%) npu ucnonesoBannn Macasso-GyMax-
Horo koujencaropa C;=120 mxg U Upis. .= 3 K6, XOTa HanpsKeHue
B cxeMme He npesbimaer 200 s.

2. CxeMa cpaBHEHHS BLpabaTHBAET CHIHAA paccoryiacoBanusa
MENKY HalpsIKEHHEM TPOTPAMMbl H HANpPsJKeHHEM [BYX TepMONap, BKJIO-
YeHHBIX nocjegonaTesibHo. OfHAa U3 TepMoOmap HMeeT TeMJOBOI KOHTAKT
C HATpeBareseM INeuH, APYras—cC ee Maccoil. JJEKTPHUECKH IKe OHI
H30/IMPOBAHBI.

Taxkoe Bxaouenwe oBecreynpaer XOpOIYIoO peakilMi) CXeMbl HA TeM-
nepaTypy HeYld W 1AaeT BBICOKOS KAueCTBO Pery/upOBAHIL.

3. YcHAKWTeaDb CHTHaAJa paccoraacoBaHHUs, HMEIONMII
BLICOKYIO 4yBCTBHTEAbHOCTb (10 + 20 mxe), 3acraBaser daszouyBcTBHTEIB-
HOe yhpasJgionlee YCTPOHCTBO YBepeHHO cpabaTbiBaTh Jadke OT CTOb
Manoro ypoeHs. B nanmoil ycraHoBKe Hcroabayercs CTaHIAPTHBIH YCHJIH-
TeJb OT aBTOMATHYECKOTO MOTEHLHOMETpA.
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4. ®a30uyBCTBHTEABbHOE YCTPONUCTBO co0GpaHO Ha JamIe
6[16C, B aHOAHOH LeENH KOTOPOR CTOMT peryaupymooulee pete MKY-48.

Ocoboe BHHMaHHe YleJeHO KOHCTPyKuuH meud. Harpesartesb noJxKeH
MAaKCHMaJIbHO IVIOTHO IpHJeraTb K JAaTYHHOH HWJIH MEJHOH OCHOBe IIeUH,
KOTOpas B CBOIO O4epeAb BBINOJHEHA M3 coobpaKeHHHl MHHHMYMa TeMIle-
paTypHBIX I'DAfHEHTOB B KpHCTaJJe.

PaGora peryastopa

B ucxoanom mojoxkeHHH mepekatouatens I1; Haxoaurtcs B moszunuu .
Ha BBIXOgE NIpOrpaMMHOTO YCTPOHCTBA HaNpsiKEHHE OTCYTCTBYeT, H I[eyb
OTKJIOYEHA OT MCTOUHHKA MHUTAHHs (Tak KakK OHa BKJ/KUAETCS TOJbKO MNPH
HEKOTODOM IpeBbIIIEHHH HAINpsXKEeHHs HNpOrpaMMbl Haj HanpaAKeHHeM
Tepmomnap).

Emkocrs C B umHTerpatope 3apsikeHa A0 Ugaw.. B mosuuvn 2 Ha uH-
TerpaTtop MOJAETCsl WHTETPUPYEeMOe HampsKeHue, U eMKocTb C HauMHaeT
MENJIEHHO [03apAKaThCs, BBI3BIBAs POCT  NPOrpaMMHOIO  HalpsKeHHs
(U nporp. )

ITpu ycnoBuu U nporp. . > U Tepmonap neub priawouaercst, NpH Uporp. <
< U repmonap — otkawouaercsi. B pesyabrate teMmepaTypa neud BBIHYK-
JeHa CJIel0BaThb JIHHENHOMY 3aKOHY.

[Tepexon x crabuamsanuu TeMIOepaTyphl OCYIIeCTBJsSETCS MepeMelle-
HUEeM BepXHero Ipejesa HHTELPUPOBAaHUA HA 3aJaHHBIH ypOBeHb. ITO 10-
CTUTaeTcs MPOCTHIM H3MEHEHHeM AHOAHOTO HaNpAKeHUsl MHTerpaTopa ¢ Io-
mombio Rio. Ilpu pocrukenun U, yCTAaHOBOYHOrO 3HAUEHHs JaMIla HHTer-
patopa 3amupaeTrcs MO AHOAY H YYBCTBUTEJBHBIH HMHAMKATOP 3TOCO COCTOSI-
Hus (T, u noaspusoBaHHoe pese PII-4) mnepekiouaer BXOA HHTerparopa
C HHTETPUPYEMOTO HANpsiKeHHSA HA Hanpsikenue ¢ukcanuu. Ecau uepea
HEKOTOpOe BpeMsi HeCKOJbKO yBejuuuTb U , HHTerpatopa, CHOBA NOABHTCSH
anonxublit Tok u pene PII-4 coenaer o6parnoe nepekmiouenue. Harpes Gymer
IIPOJO/IXKATECS € TOH e CKOPOCTbIO, UTO H JO OCTAHOBKH.

YcraHoBka nmpopaborasia HafgeXHo B TeueHne 11 Mmecsiues.
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