BriBogsi

Ilonyqennsie pesynbTaThl IOKA3BIBAIOT, YTO NOKLiiieHUe KOHTPACTa PEHTTEHOB-
ckux u306pakenmit cirabomoraomammux 06GBEKTOB BO3MOKHO 3a cueT dPdeKTa
TNPeNOMIIEHUA PEHTTeHOBCKUX Jyded. IT0 0OCTOATENHCTHO MOeT OBITH HCIOJB30-
BaHO B HMHTDPOCKONMU OPTaHUYECKUX MATEPHAJOB, B OUOJOTUYECKHX M MeNUI[HH-
CKUX HCCJIeJO0BAaHUAX, B YACTHOCTH B aHTHUOIPadwi.
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MPOCTPAHCTBEHHO-BPEMEHHA A MOAYJAAIUA
CBETA CTPYRTYPOM KUNKUN KPUCTAJLJI—IOJUMEPHBIN
®OTOIIPOBOJJHNK C COIPAKEHHBIMHU CBA3AMHU

A. B. Caiocapv, B. C. Muiirbrukos

IIpocTpaBcTBenHO-BpeMernHEle Monyasaropel cBera ([IBMC) aBusamores kmoge-
BEHIMHO DIeMEHTAME PAa3IWYIHEIX ONTOJIEKTPOHHBIX YCTPOHCTB B CHCTEMaX B3aluCH,
xpanesusa ¥ ob6paborkm medopManmu [*]. B IIBMC tuna ¢oromposommmk (DII)—
soneui kpuerann (JHK) B xagectBe $OTOTYBCTBHTENBHOIO DJeMEHTa 70 HENaBHEIO
BpPeMeHH IPEMEHSJINCh MCKIounTedbH0 Heopranmgeckue PII. BoapmmrcTBO Takmx
TIBMC mMen0 HH3KYI0 PaspeImaimyio cnocOOHOCTH BCIAEHCTBHE [OCTATOIHO BHCOKEX
monBIKEOCTeH HocuTened sapanos B OII, BRECOKYIO CTOMMOCTE, OTPAHMYEHHHHA CPOK
cayx6m. B pa6orax [?] 6xmo npennosxero mcnonbsoarh B [IBMC tuma OII—HK
B KagecTBe (OTOIYBCTBETEIBHOIO CJIOS INIEHKH OpraHmieckmx moammepnmix DII.
Hanbonee ynaugke Pe3yabTaTH GHIN HONYYEHH [JIA DOJEMEPOB C TeTepoaTOMaMm
B OCHOBHOH TlemX MaKpoMoXexyan — monmuMupoB [%]. [lpy uMnoynscHRX pexmmax
sammcz B Takmx IIBMC ymamoch peanmsoBaTh IpefiejibHEIE JJIA TOHKHAX (a30BHX
TOJIOTPAMM BO3MOKHOCTE IO AEQPaKNmoHEOH a¢dexrusroctu (no 40 %), BEHCOKYIO
paspematomyio cuocobuocts (mo 1500 mMM™'), pemepcmpmyl0 3amuch HEGOpManmEm
B pearbHOM MacmTabe BpeMeHH, 06€CTIeUnTh Ha/Ie/KECCTD U BHICOKHEE DKCINTyaTanMOH-
HHe KadecTBa MOAyIATopoB. Passmrtme pabor mo (0TORIEKTPHIECKEM CBOECTBAM
HOJIEMEePOB PAasNEYERX KiaccoB [%] mosBonser cTaBETL BONPOC O PACHIHPEHEH
¥X HCIONH30BAHEA B KadecTse (OTOIYBCTBHTEIBHHIX DIEMEHTOB B ONTHYECKE
ymopasasemsix IIBMC.

B macroameit paGore mpepmaraercs cmocod IpocTpaHCTBEHHO-BPEMEHHGH MoO-
pyasnmm cseta crpykrypoi @II—HK, B Koropoit B KavecTBe $OTOIYBCTBATEIBHOTO
DJIeMEHTa MCHONB3YIOTCA OpPTaHWYeCKEe NOIWMePH ¢ CONPAKEHHHIMHA CBABAMH,
HoJydeHRHe TepMoo6paboTKO# MONMMEpOB BHHMIIOBOTO pAfa — HOJTEAKPHIIOHH-
tpuna (IIAH), monmsmemaxaopuna (IIBX) = np. MonynsaTops npencraBasany casf-
BHYe06PasEY0 CTPYKTYPY, COCTOAMYIO U3 INIEHKH NONUMepHOro ¢OTONPOBOJHEKA
rormero# 1 Mxm 7 cxog MK Tommumnoi 10 Mem. CrpykTypa 3aKIOUanach MeRTY
HPO3PAUENMHE IPOBOTAIEME BIEKTPOAAME, K KOTOPEIM HOABOAWIOCH HOCTOSHHOO
yupapasiomee Hanpsxesme ot 10 no 30 B. Ilonumepsas nienka moxylazach Me-
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TOXOM IEeHTPUuPyrupoBaHUA COOTBETCTBYIOEro pacrsopa mnosumepa. Mcemoasso-
Bagcsa 3PPeKT ympaBaAeMOro DJIEKTPUIECKMM IIOeM JBOMHOro Jydenmpemomie-
wusa (S-adpdert) B YK ma ociose cMecu nuanbudeHmIOB ¢ NONOKUTEIHHON aHT30-
Tpommeii muoieKTpitueckoii nponmnaemocts Ae=13. Opuenranus HK obecmeumsa-
Iach HATHPAHMeM I/1eHOoK HOJNBMIMIOBOTO cnumpra, HaHeceHHeix Ha ®II m mposo-
AAmZe 3JEKTPojibi. [pomMe dTOro, HCIOIB30BATIOCH HEMOCPE[CTBEHHOE HATHPAHHE
doTomposofsAmeil MmieuKH 6e3 MOJHBHHHIOBOTO COHUpTA.

UcenenoBalnch CHEKTPHl HOTVIOMEHUS ¥ (OTONPOBOJUMOCTH, BOJIbT-aMIEPHHE
XapAaKTePUCTUKU I MOAYJIALMOHHEE NapaMeTPHl ¢ HMCIOIb30BaHHEM IOJOrpadmue-
cKoit MeTonuku. B mocaeniem ciaydae 3anmcs qupaKIUOHHEIX PEIIETOR OCYINECTBIIA-
1ach BTOpo#t rapmoHuko# nasepa Ha AWUT: Nd3* ma pummEe BonHH cBera 532 HM
¢ AIUTEeTBHOCTHIO uMIyibca 20 HC M MOmMEOCTHI0 B mMImyabce mo 2:107° IImx-cm~2.
CunTHBaHTE IPOBONUJIOCH B PESKEME Ha IPOCBET HeOPepHBHHM manyderreM He—Ne
Jasepa Ha JuimHe BOJHH 633 HM ¢ MommocTsio 5:107% Br-em™2.
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Pac. 1. QneXTpOHABE CIOKTPH! HOTIOMEHHs IIeHOK NOMAAKPUIOHUTPHAIA HOCHE TepMOoOpaGoTKY.

Pmc. 2. 3aBucmmocts audpaknmoEroit addexrusrocTE (I), BpeMEeHRM BKINOYeHHA (2) M BRIKIIOTe-
HUA (3) MOmylXATOpPAa OT NPOCTPAHCTBEHHON YAaCTOTHI.

CoerTpanbHble XapaKTePUCTEKA HOTMIOMEHHS B OTOIYBCTBUTEIHHOCTE MOMY.IA-
TOPA OUPENeIsIECh PEHAMOM TepMO0o6paboTRE IWieHKE moammepa. Ha puc. 1 mpm-
BeJIeHH onTHYeckue coekTph moriomerns [TAH mpm remneparypax o6paGorrm 160
(xpmBas I), 190 (kpzsas 2), 220 °C (xpusas 3). Ilepsrie ABa 06pasna MONBEPTALACEH
TepMooOpaGoTKe B TedeHWe 3 4, TpeTEA — B Teuenme 1 9. Bummo, wro yBenmuenme
TeMIepaTyps 00paGOTKE NPUBOAET K GATOXPOMHOMY CHBHIY CHEKTPOB HOIVIOMEHTS
moxmMepa, 910 00YCIOBIGHO 00pa3oBaHWEM MOJHCONPSKEHHHX Nedell M yBermde-
gmeM nx puwes. O6pasoBaBde MONHCOUPSKEHHHX CBA36A IPHBOAET K MOSBICGHEID
$OTOTYBCTBATEIBFHEOCTE MOJINMEOPOB, KPaCHO! rpaHumeil GoTOIPOBOXEMOCTE KOTOPHIX
MOKHO YODPaBIATH AHAJOIMIHO OLTHIECKAM CHEKTpaM morxomerms. IIpmeommmeie
HIKe PEe3YJIBTATE OTHOCATCA K MORYJIATOPY ¢ (orompomomsameii mremkoir ITATH,
TWOXYULH. OFf IpE TpexdacoBoit TepmooGpaGorke rpm 190 °C. Ilpm sTom 6Grura obec-
meweHA OTOYYBCTBUTENBHOCTH B BEAEMOi m Gamakoir K obxacrax cmexrpa.

IIpepensHEEe TYBCTBHTENBHOCTE MONYJIATOPA K BSaNUCHBAJOMEMY H CIETHIBAIO-
memy csery coctaBmiE 5+107¢ Dx-em™2 m 5-107¢ Br-cM™2 cOOTBOTCTBEHHO. 3aBH-
£EMOCTh NEPPAKIEOHHOR dPPEKTABHOCTA 0T IPOCTPABCTBEHHOM JaCTOTH DPHBeJEHA
Ha puc. 2. MaxcmmanrsHOe sHaYeHAe AEPPAKIHOHHOR dPPeKTEBHOCTE IPH IPOCTPAE-
«cTBeHmOoE gactore 60 MM~! cocrasmser 20 %, paspemanmas CIOCOGHOCTH, OHmpe~
JeleHHASL IO HOIypacmaxy Hepegarosmodt ¢ymrmum, 190 ™1, mpepmensHOe paspe-
megme 1o 1000 ™', Ha ToM ke pHCYHKe MOKa3aHH 8aBECHMOCTE BPeMeH cpalaTsi-
BaHEA MOXYJIATOPA OT IPOCTPAHCTBOHHOH YacTOTH. XapaKTePHO CYN[eCTBEHHO®S
YMeHBIIEHWO BPEMEH C POCTOM YaCTOTH. ITO OTKPHBAGT BOZMOKHOCTH d((erTHB-
HOr0 HCHOJB30BAHEA UONOGHEIX CTPYKTYDP B KadecTBe rojorpad@maecKmx QUIBTPOB.
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B saBucHMOCTH OT Pe;KUMOB 3aIMCH M YIPABJEHISI BpeMeHa BKIIOUGHHUA > O MC,
poikI0geHuA — > 100 mc. Caegyer oTMeTHTB, 4TO 060.bLIMHCTBO IaPaMeTPOB
CYILIECTBEHHHM 00Da30M 3aBHCHT OT PEKMMOB 3aUHCH M YIPaBISHUA.

OtMeTEM Tarexe, 970 6huIa moJiydeHa Xopomas ofHopoiHas opuenTamEs JHK
IpHE MCHOJb30BAHMN B KadecTBe opmeHTaHTa camoro ®DII. JTo mossonser yupocTHTH
W3TOTOBIEHME MOXYJIATOPA 3a CYeT MCKIIOYEHHS ONepPANUy HAHECEHUA OPHeHTHPYIO-
mero ciosa Ha DII.

O6paTmM BHHMaHHe HA HEKOTOPHE [aHHEE, HOJydeHHbIe C MOMOIBI BOJBT-
aMIEePHHX XapaKTePHUCTHK [Js TPaHUNOLL pasgeia Mexny ¢asamu. [Ipu Hammauu
OPHEHTHDYIOMEeH NIeHKY DOJUBAHWIOBOTO COWPTA HA 9JEKTPOJie M e€e OTCYTCTBHHU
na @OII TeMBOBO# TOK ¥ OTOTOK HENHHEHAHO BABACENU OT HALLPSAKEHU S, COOTBETCTBYSA
XapaKTePUCTAKAM BapECTODHOTO THma. Hanwmawe ciaGoBRHIPasKeHHOTO BHIPAMIAIO-
mero 3ggeKTa YKa3bHBALO HA CYMECTBOBAHEE IOTEHOMAIBHOr0 faphepa B CTPYKTYPe.
JaA aHAJTOTWYHOHA CTPYKTYPH, HO (€3 OPEeHTHPYIOMEro CiI0si DOJHBEHHEIOBOTO
COEPTA Ha KOHTPAJNEKTPOJE BOJBT-aMIePHAA XapaKTePHCTAKA MMeJia CAMMETDHEIHBIMA
pup. CreqoBaTenbHO, IPOCTPAHCTBEHHOE DPa3leNeHEe 3apAN0B CBA3AHO ¢ PPAHHNAMH
azGo IIBC—MK, aubo mpo3paussiii 5IeKTPON —IOANBAHANOBLE COAPT. ¥ IATHBAA
pesyiabTaTH [°], rme OBUIO YCTAHOBIEHO OTCYTCTBHE BHIIPAMIsANIEro a@dexra Ha
rpaHEne Opo3pavHbil 3jexTpon—sHK ® cymecTBeHHOe BHOpPAMIeHWe HA T'DAHHIE
KT —neopraumueckmit OII, MoxHO0 mpegmosaraTh OTCyTcTBZEEe Gaphbepa Ha TPAaHHAIE
opragmyeckoro DIl ¢ coumpssxemmmmu csassmm ¢ JHK.

B menom pesyapTaThl paGoTH HOKa3HBAlT NepcrlekTuBHOCTh npumenenms DII
¢ coupssrerEnME cBasamu B IIBMC rtama OII—KK. JoctarayTs jocTaTOIHO BH-
COKMe MONYIANUOHHEE cBoiicTBa. IlokasaHa TakKe BO3MOKHOCTH HCIIOIb30BAHHA
camoro monmmeproro DIl B KadecTBe OpHEHTAHTa, 9TO HO3BOJISET YIDPOCTHTH HB8-
TOTOBJIGHEE MOJYJIATOP OB.
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PABMATHNYUBAHUE METAJLIIA-CBEPXITPOBOJTHIKA
B IPOIECCE IJIACTUYECKON NE®OPMAIIMN

B. II. Jle6edes, B. C. Kpruosckuii

3aKpemIeEde MATHATHHX CHJOBHX JUHAH Ha HECOBEPIIEHCTBAX KPHCTAIIATe-
CKOTO CTPOEHHS CBEPXIPOBOJHEKA IOPH TeMIepaType HEKe KPUTHYECKOH IPHBO-
IUT K TOSBIEHEIO 0CTATOIHOTO MAaTHHTHOTO IoToKa (®,) mOcie BHKIIOUYCHHA BHEHM-
HETO MATHETHOTO TOJSA, 9TO MOKeT OKASHBATh SHAUATEIBHOE BIUAHWE HA PasIHI-
HHe (Qusmdeckme XapakTepmcrmkm Meranna [']. B wactmoctm, mpm Mexammweckmx
HCHEITAHEAX 3a c3eT POPMEPOBAHES NeQeKTHOH CTPYKTYPH ¥ NNHHEHTA BHXpei
MATERTHOTO IIOTOKAa Ha HECOBEPIIEECTBAX KPHCTANIAYECKOTO CTPOCHHS IPH INUHIH-
gecKOl CMeHe HOPMAIBHOIO ¥ CBEPXHPOBOJAMEr0 COCTOAHAA BenmimEa @, Mosxer
BOSpACTaTh, LOPEBOAA K HCKA)KeHWIO DKCIEPEMEHTANbHO HAGIIOfaeMbX BelHIHH:
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