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ITOBEPXHOCTHBIE SIBJIEHUWS

[IposiBiieHNE YHUBEPCATHLHOCTH B TEMIIEPATYPHBIX 3aBHCUMOCTSIX
MOBEPXHOCTHOM MU PYy3un MOJIEKYJISIPHBIX KUIKOCTEH

Tanumsanoe b. H.!, Mokmun A. B.!, SIpynnun JI. T.L,
Koy

e-mail: bulatgnmail@gmail.com

Kpucranmmsanus npezacraBisier co60i THITHYHBIA (a30BbIN Tepexoa MEepBOro pojaa, Bpe-
MEHHOH MacITab KOTOPOTo ONpeeseTcsl TAKUMH XapaKTePUCTHKaMU, Kak CKOPOCTb 3apOJIbl-
111e00pa3oBaHms, CKOPOCTh POCTa M KMHETUYECKHH (pakTop CKOpPOCTH g~ , TaK)Ke Ha3bIBaeMBbIii
CKOpOCThIO pucoenuHenus [1]. Cpean 3TUX CKOPOCTHBIX XapaKTEPUCTHK KUHETHYECKUN (ak-
TOp CKOPOCTH TIpeACTaBIseT 0coObIil nHTEepec mo psaxy npuuuH [2]. IIpexne Bcero, 3Ta Benu-
YHHA SBJISIETCS OCHOBHBIM BXOJHBIM IapaMeTpOM JUIi MHOTUX TEOPHH 3apoJIble0o0pa3oBaHusl
¥ pocta. Bo-BTOPBIX, KHHETHYECKUH (PaKTOP CKOPOCTH g' yYUTHIBACT MPHCOCANHEHHE YaCTHI]
(aromoB, MoIEeKyIT) K 3apoAsIry GopMupyromeiics (kpuctammndeckoir) Gaspl. ClieoBaTeNbHO,
OlleHKa g~ MOKeT ObITh HeOOXOMUMA JIIs OmpeesicHUsT GOPMBI 3apOJIBIIa B ClIydYae ero aHu-
30TPOITHOTO pocTa. B-TpeTbnx, HET 3KCHEPHMEHTANBHBIX METOAOB MPSIMOT0 U3MEPEHUs KO3-
¢bupenta ckopoct g . OJUMH U3 UCHONB3YEMbIX CIIOCOOOB IMIIMPUYECKON OlIEHKH 3TOM Be-

JIMYHHBL - OTOXKIECCTBICHHE g' ¢ 9KCIEPUMEHTAIBEHO W3MEPEHHBIM K03 uitmeaToM nudy-

31H, KOA(Q(OUUHUEHTOM BS3KOCTH W JAPYTHMMH COOTBETCTBYIOIIVMH KHHETHYECKMMH IapamMer-
pamu. bonee koppekTHas TeMIepaTypHas 3aBUCUMOCTh g MOJKET OBbITh [OJIy4YeHa U3 IKCTIepH-
MEHTATbHBIX JAHHBIX IJI TOBEPXHOCTHOH nudysun D, .

B a310i1 paboTe Mbl onpenensieM kodhduiment ckopocti g (7)) s TpeX MOJCTbHBIX aTo-
MHCTHYECKHX KPHCTAJUIM3YIOIINXCS CHCTEM: oObeMHas OuHapHas xujakocTh JleHHapna-
JlxoHca, oObeMHas )KUAKOCTE J[3yTyToBa U MOJieNIbHAsl )KUAKOCTD B BUJIE TOHKOM MieHKH. OT-
MeTtuM, 4to BenmunHa g' (7)) Ul paccMaTpUBaeMbIX CHCTEM ONPENEIIIeTCS HEOCPEACTBEHHO
U3 TPACKTOPUIl pocTa 3apOABIIIEH, pacCUNTaHHBIX HAa OCHOBE PE3yJIbTaTOB MOJIEKYIIPHO-INHA-
MHYeCKOro MonenupoBanus. [Ipu 3ToM Hukakux npubimkenuit mis onpenenenus g (7) He
NPUMEHSUIOCH. AGCONIOTHYIO TeMIIepaTypHYIO KAy Mbl 3aMEHsIEM Ha IPHUBEACHHYIO TeMIepa-
TYPHYIO IIKaIy, MPEAJ0KEHHYI0 HaMu paHHee B pabore [3]. MBI cpaBHMBaeM HaIllK Pe3yJIbTaThl
C JIOCTYIHBIMHU 3KCIIEPUMEHTAJIBHBIMHU JIAHHBIMH, MOJTYYEHHBIMHU JUIS MOJIEKYJISIPHBIX JKHJIKO-
creit [4].

MpI TOKa3bIBaeM, YTO CKOPOCTh MPHCOCANHEHHS YacTHI] g Kak (yHKIHs NpUBeIeHHOI
TeMITepaTypbl HOAYMHSETCS €MHOMY CTETICHHOMY 3aKOHY MacuitabupoBanus [5]. DToT cleHa-
pHii TOATBEPIKAAETCS PE3yJIbTaTaMH MOJICITUPOBAHHUS JIISI MOZIEIEHBIX aTOMUCTUYECKIX CHCTEM
(xpucrammzyronecs: 00beMHBIE )KUIKOCTH U KHUIKHE TOHKHE TUIEHKHM) W UMEFOITIMUCS IKC-

NEepUMEHTAIbHBIMU TaHHBIMU. MBI OOHAPYKHUIM, YTO MTOKA3aTedb CTEIEHU 3TOTO €AWHOTrO 3a-
KOHa MacmTabupoBaHMs CBs3aH C MEPOH CTEeKI000pa3yield CroCOOHOCTH CHUCTEMBI.
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HOBerHOCmele SA6TIeHUA

Pe3ynpTaThl HACTOSIIETO UCCIIEOBAHUS PACIIMPSIOT UICI0 €MHOTO ONMCAHNUS CKOPOCTHBIX Xa-
PaKTEPUCTHUK 3apOKACHUS KPUCTAIUIOB M KUHETHKH POCTa C TOMOIIIBIO MacIITaOHBIX COOTHOIIIE-
HUH.

PaGora BeimonueHa npu gpuHancoBoit nognepxxke PH®, npoekt Ne 19-12-00022.
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Investigation of the influence of switching tests on the surface
characteristics of coatings of magnetically controlled contacts
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The lower sensitivity limits of electronic devices are usually determined by current and volt-
age noise. The useful signal may become unavailable if the noise level in the instrument is too
high, this situation limits dynamic range of the operating characteristics. Meanwhile, low-fre-
quency noises caused by current or voltage fluctuations provide information about the features
of the internal structure of an electronic device.

Instrument diagnostics based on low-frequency noise spectra is a tool that allows you to
predict the service life of electronic components. The features of the low-frequency noise spectra
provide information about the state of the system and the processes occurring in it.

Frequency dependence of the power spectral density (PSD) LF noise is characterized by a
change of the slope of the curves at low frequencies. At frequencies up to 1 Hz, the frequency
dependence of the PSD noise obeys the law 1/f%. The B index in the work was determined by
approximating the dependence of the PSD of low-frequency noise on the frequency.

The aim of this work is to study the communication features of the structure of the contact
spots on the surface of magnetically operated contacts (batch of 10 reed) with parameter 3, the
ratio of low-frequency slope of the LF phase noise. Experimental study of characteristics of
magnetically operated contacts were carried out according to the following schedule: measuring
PSD LF noise source samples and mathematical processing of the obtained results; artificial wear
contacts through multiple switching in different modes; measuring PSD LF noise artificially
worn magnetic contacts, mathematical processing of the results; investigation of the surface of
the contact material using SEM microscopy.

375



