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Annomayus. B cmamve paccmampusaiomca 60RpOCHl NPUMEHEHUA HePA3PVIULAIOUWUX MEMO0008 KOHMPOi
PeOyKmopoe 1eHMounblX Kouselepos, kax cpeocme mpancnopma. OQcoboe gnumanue yoereno maxkum eudam
QUASHOCIUKY MEXHUYECK020 COCIMOAHUA KAK MENI0BUUOHHBLIL KOHMPOLb U AHANUZ COCIMOAHUSL CMA30YHBIX Md-
mepuanos. AKmMyaibHOCmb NPogedeHUs NPeoCmAasIeHHbIX 8 CHAambe U008 Hepaspyuianuezo KOHmpos ooy-
CAAGNUBACINCA HOGLIUIEHUEM IHEP2OD PHEKMUBHOCINY MPAHCNOPMHBIX CUCTEM NPeOnPUAMULL Y2OIbHOU U 20PHO-
DPYOHOU NPOMBIUACHHOCTU, 6 YACIMHOCINU PEOVKMOPOE TeHmoUHbix Koueelepos. [lepuoduueckan yenyonennasn
C']’leKmp(L@bHO-BJWHCCMOHHQX duaeuacmuka U OMCAEAHCUBAHUEC MEMREPAMYPHOLO PENCUMA pﬂlﬁ()mbl macia 6 npo-
yecce skcnayamayuu 06opyO0ganus 018 KOHMPOS €20 MeXHUYeck020 COCMOAHUSL U NPedynpexdcOeHus. Hapa-
GomKu HA OMKA3 RO380JCM NPOSOOUNTL MOHUMOPUHS (PAKMUYECKO20 MEXHUYECKO20 COCMOSHUSL pedyKmopd
JeHmo4H020 Konselepa. B ceoro ouepeds, mennosusuoHnas OuazHoCmuKa 6uiaeisiem oerekimbl Ha Camoll pan-
Hell cmaduu ux 0Opazoeanus U pa3eUmsl, Ymo No360asaem NIAHUPOEams 06BEMbBL U CPOKU peMOHmA 0O0pydo-
ganus. Ipedcmaenenusle Gudbl OUAZHOCMUKU IMEXHUYECKO20 COCMOANUS RO3GONSIM NPOGOOUMNE CEOEEPEMEHHbLI
KOHMPOIb MEXHUUeCKo20 COCMOAHUA 000pY008aHUs U U3beNHcamb e20 NPedcoespemMeHH020 8blXx00a U3 cmpos,
mem cambiM ROGbICUMb IHepe0IPhexmusHocms pabomel, KaK MPAHCHOPINHOU CUCMEMbl, MAK U NPEONPUAMUA
6 YenioM, a makaice uz0DeACams He0DOCHOBANHO20 POCTNA PACX0008 HA IKCHAVAMAYUIo U cooepicarue 0bopydo-
GAHUAL.

Abstract. The article reviews the application of nondestructive methods of control on gearcases of belt con-
veyors as means of transportation. Particular attention is paid to such types of diagnostics of the technical state
as thermal imaging control and analysis of the state of lubricants. The urgency of carrying nondestructive con-
trol of the types presented in the article is determined by the increase of energy efficiency of transport systems at
coal and mining enterprises, in particular, for belt conveyors gearcases. Periodic in-depth spectral-emission
diagnostics and monitoring of a temperature mode of 0il operation in the process of equipment operation to con-
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trol its technical condition and prevent failures allow the monitoring of the actual technical condition of the
gearbox of a belt conveyor. In turn, the thermal imaging diagnostics reveals defects at the earliest stage of their
formation and development, which allows planning the scope and terms of equipment repair. The presented
types of diagnostics of the technical condition will make it possible to carry out timely control of the technical
condition of the equipment and to prevent its premature failure. Thereby it will increase the energy efficiency of
both the transport system and the enterprise as a whole, eliminating unreasonable increases in operating and

maintenance costs.

Knioueevte cnosa: snepeosdpgexmuenocmo, mexuuieckas OUAZHOCMUKA, KUHEMAMUYECKAs 6A3KOCHIb, Men-
JI0BOTI KOHMPOIb, CHEKMPATLHBI AHATU3, PEOYKIMOP TeHMOYHO20 KOHGeliepd.
Keywords: energy efficiency, technical diagnostics, kinematic viscosity, thermal control, spectral analysis,

belt conveyor gearbox.

Beenenue.

B Poccuiickoit ®eneparnuu, Kak M BO MHOTHX
JPYI'UX Pa3BHUTBIX CTpaHaxX, TPAHCIOPT SBISAETCS OJI-
HOW M3 KpYIIHBIX OTpacyiel XO03AHCTBA, a TAKKE BaK-
HEHIIeH YacThIO MPOM3BOACTBEHHONH HH(PACTPYKTY-
pbl. TpancnopTHasi cucTeMa OOBEJUHSAET BCE PErHO-
Hbl CTpPaHBI, YTO SIBJISIETCS HEOOXOJMMBIM YCIOBHEM
ee TeppuUTOpHanbHOH TMOMHOTE. B cBow odepens,
HMIMPOKOE IPHUMEHEHHE TPAHCIOPTHBIX KOMMYHHKA-
Ui, KaKk B MacmrTadax CTpaHBl, TaK H B MacimTabe
MPEANpUATHA 3aCTaBIAET 3agyMaThess 00 SHepro3d-
(P)EKTUBHOCTH B TPAHCHOPTHOI CHCTEME B IIEJIOM B
BUJTy €XKEroJIHOr0 pocTa 3HepronoTpebieHus, Hera-
THUBHOTI'O BJIMAHHUA HA OKPYXKAIOLLYIO Cpelly W KOJHYe-
CTBa BBIOPOCOB BpEAHLIX BEIIECTB, HEOOOCHOBAHHOTO
poCTa PACXOJOB HA IKCIIYATALMIO W COJEPHKAHUE
obopynosaunus [1].

OaHuM 13 HanOoJee paclpoCTPaHEeHHEIX CPEJICTR
repeMeleHns ChIyduX M IITYYHBIX MAaTepHalloB
SIBJIIOTCS CHCTEMBI HEIPEephIBHOIO TPAHCIOPTa, B
TOM YHCIIE JIEHTOYHbIE KoHBeHeprl. Ocobo mupokoe
pacrpocTpaHeHHe MOCIeHHE MOTYYHIH B YTOJBHOH
U TOPHO-PYAHOH IIPOMBIIIJIEHHOCTH B KauecTBe IIpo-
MEKYTOUHBIX W MarucTpajlbHbIX KOHBEHEpPHBIX CH-
CTeM BBICOKOH MPOHM3BOAMTEIBHOCTH, 0DECIEYHBAIO-
IIMX TPaHCTIOPTHPOBaHHE TPY30B Ha OoJblIMe pac-
CTOSIHHS.

ITpobnema noBbIIEHHS YHEProdPPEKTHBHOCTH H
ofecniedenns cOepeKEHUs IHEPrOPecypCcoB sABIAETCA
MPUOPUTETHOH KaK JUIsi SKOHOMHUKH CTPAHbI B LIEJIOM,
TaK M Ui TOPHO-TOOBIBAIOINEr0 KOMIUIEKCa B 4acT-
HOcTH. B Hacrosimee BpeMs pa3BHUBaeTcs HOBOE
Hay4YHOE HAIpPaBJIEHUE, B KOTOPOM pa3padaThIBAlOTCS
TEOpETHYECKHE OCHOBBI 3HEprocOepeskeHHs H 3HEep-
rodppexTMBHOCTH, a TaKKe HAKAMIHUBAETCS OMNBIT UX
MpakTH4YecKoro BHeApenus [4, 9, 10]. Oguum u3 me-
TOAOB JIMATHOCTUPOBAHUS TEXHHUYECKOI'Q COCTOSHHS
TPAaHCIIOPTHOH €OWHMLEI (HAIpHMeEp, JEHTOYHOIO
KOHBelHepa MIIH KaphepPHOTO caMoCBaia) Kak CPeJICTB
TPaHCIOPTa SBISETCS METOJ Hepa3pylIarolero KoH-
Tpons [5]. IIpu 3TOM OIHHM W3 HEMAJIOBAKHBIX 3JIE-
MEHTOB HEPa3pyIIAIOMIEro KOHTPOIs SABISETCS Tell-
JIOBU3HOHHBIH KOHTPOJIb M aHAJIM3 COCTOAHMA CMa-
304YHBIX MaTEPHAJIOB.

Teopus.
TemneparypHslil pesuM pabOThl CMa30YHBIX Ma-
TepuanoB, KoTopwlii coorBeTcTBYeT I'OCT 28549.9-

90, uMeeT OrpoMHOE 3HAYCHHUE IS SHEPToIPPEKTHB-
HOM SKCITyaTallMM TpPaHCIMOPTHOM eauHMubl. [lpu
IPEBBIICHHH COOTBETCTBYIOUIMX TeMIepaTyPHBIX
HOPMAaTHBOB CMa309HbIE MaTepHAIbl YXYILIAI0T CBOH
CMa3BIBAIOIINE CBOIMCTBA, YTO IPUBOIUT K TIOBBIIICH-
HOMY M3HOCY padouuMx TPYIIUXCS MOBEPXHOCTEH U
HOJIMIMITHUKOBLIX y3710B. Ha npakTHke Harpes peayk-
TOpa ONPEIENACTCS «BPYUHYHO», H Yallle BCEro 3To He
naér pocrosepHoit mudopmamuu. [To aTol npuunne
1[e1eco00Pa3HO HCIONB30BaTh KOMIUIEKCHBIH MOAXOM!
HETIPEPBIBHBIH KOHTPOJb TEMIEPATYPHOTO peXHMa
paboThl M TMEepHOAHYEcKas YIIyOJeHHasl CIEKTpPaib-
HO-3MUCCHOHHASA JHMArHOCTHKA PaboTaroiero Macia.
CriexTpalbHBIM aHATH30M MEXaHHYECKHX IpPHUMECEH,
COJEPKAITUXCS B TPAHCMHUCCHOHHOM Maclie, ompese-
JIeTCsl KOHLIEHTpauus NpoAyKToB usHoca. [Ipu nua-
FHOCTHKE Macia OIpeesIfioTCs CIeAyIoIne napa-
METpBl: KHHEMaTH4eckas BS3KOCTb, TeMIeparypa
BCIBIIIKA B OTKPHITOM THIJIE, COJIEP)KAHWE BOIBI H
OpOoAYKTHI M3Hoca [1, 2]. HacTHIBI METaNIoB, CUTHA-
JTU3HPYIONINX O TEXHWYECKOM COCTOSHHH TPYIIHXCS
pabounx MOBEpXHOCTEH M TOJIIMITHUKOBBIX Y3IIOB,
CIIy)KaT eJe30, Meb, XpPOM, HHMKEIb M KpPEeMHHH.
ITpr mOCTOSHHOM MPEBBIMEHHH COAEPKAHUA KaKOTO-
nu00 M3 3THX METAITMYECKHX 3TEMEHTOB B CMa304-
HOM Marepuane HeoOXOIUMO BBITIOJIHHTE JHATHOCTH-
Ky 3y04aThIX KoJec, HIIHIEBBIX COEJAWHEHHH W IOX-
IANHAKOB. [IpH mpeBbIIeHHH co/ep)KaHHus B Macie
TOJIBKO KPEMHHS, TOBOPHUT O TOM, YTO MAacio BeIpado-
TAJO CBOM pecypc M HEOOXOJHUMO TPOHM3BECTH MOJ-
HYIO €ro 3aMeHy. 3aMeHy Macia cle/lyeT IpOU3BECTH
U B ClIydae NOCTENEHHOIO0 HaKOIUICHHS B HEM MeTall-
JUYECKUX YacTHIl, KOHIEHTpPALHs KOTOPBIX ONH3Ka
WIH TPEBBILIACT NpedenbHbIe 3HadeHusA. Hamnume
HEeOOIBITIOTO KOJNUYECTBA YACTHI[ METU B MAaclie —
HOPMaJIBHO, 3TO OOYCIIOBJIEHO HCIOJIb30BAaHHEM
MOAMIMITHAKOB C JaTYHHBIMH CeNapaTopaMu.

PocT KOHI[EHTpaluy CoJepKaHMs YacTHI[ MEIH B
CMa30YHOM MaTepHale CBHJICTCILCTBYET O HAyale
HHTEHCHUBHOIO M3HALIMBAHUS CeNapaTropa IOJIIMII-
HUKa, @ NPH IPEBLINICHHH I[pelebHbIX 3HAauYeHHH
COJepIKAHUA ITH YACTHYKH JATYHH MOXHO BH3YaJIbHO
HaOMI0aTh B Macie, HAJHTOM B CTEKISHHYIO IIpO-
OupKy, B BuAe 30y10THCTOrO Onecka. B momoOHBIX
CIydyasx Maclio HeOOXOJHMMO 3aMEHHTh, TPOH3BECTH
JIHATHOCTHKY TIOAIIHITHHKOBBIX Y3JIOB H MPH HeoOXo-
JHMOCTH UX Takxke 3ameHHTh [2, 3, 8]. Takoe obcny-
JKHBaHHME TMO3BONIAET COKPATHTH 3aTPAThl HA PEMOHT,
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NpeynpeuTh aBapHiHbIC MPOCTOM 000PYIOBAHHS,
MOBBICHTh 3HEPTOA(PPEKTHBHOCTh KaK TPAHCIOPTHOH
€JIMHHULLl B YACTHOCTH, TaK M HPEALIPUATHS B LEIOM

[9-12].

Pe3ynbTaThbl M 00CYKICHUS.

OCHOBHBIMH HCTOYHHKAMH METAHOBBIICICHHA B
aTMoc(epy BBIEMOYHOI'O y4yacTKa sBJIAIOTCH pazpada-
TBIBAEMBIH IIACT W IIacTel-ciyTHUKH. ITpencrapie-
HHS O TIPOLECCAX HNOCTYIUICHHA METAHA B TOPHBIC BbI-
pabOTKH Pa3BUTHI B JOCTATOUHON CTEIEHU M OTpaxKe-
HEl B HOPMATHBHBIX JOKYMEHTAX, OIpPEIeNIONINX
HOPSJIOK, IIapaMeTphl M CXEMbl IPOBETPUBaHHA
YTOJBHBIX INAXT H J€Ta3allii YrOJAbHBIX IJIacTOB, H B
od1ieM BUIE CBOAATCA K cnenytomemy. [Tepen 3aboem
npu otboiike yriust popMupyeTcs 30Ha OIIOPHOTO TOP-
HOro jgapiaeHus. B 3Tol 001acTH HHTEHCHMBHO pas3BH-
BAIOTCS TPEIIMHBI, 10 KOTOPBIM B OYHCTHOH 3a00i
IOCTYIAaeT MeTaH W3 paspadareiBaeMoro ruiacra. O0-
JIACTh OTMIOPHOTO JIABJICHUS TaK)XKE OKa3bIBAET BIMSHUC
Ha IUIACTHI-CHYTHUKH. B mporecce nocagku KpoBiu
METaH 10 TPEel[HHAM IOCTYIAEeT B 30HY Pasrpy3KH OT

FOPHOrO JIABJICHHS U 3aTEM B BBIPAOOTKH BBIEMOYHO-
ro ydactka [1-6]. B mH:keHEpHBIX pacuyeTax MeTaHO-
OOMIBHOCTH BBIEMOYHOTO y4YacTKa YYHTBHIBAIOTCA
HaJpadaThIBa€Mble IUIACTHI, 3aJeralollye Ha yaaie-
HUH 10 35 M, 1 moapadaTeiBaeMBble MIACTHI - 10 300 M
o HOpMaH OT pazpadaTeiBacMoro miacrTa. Bmecre ¢
TE€M, OYEBMJHO, YTO Ta30HOCHOCTh  IIACTOB-
CIIYTHHKOB MOJKET CYHIECTBEHHBIM 00pa3oM MEHSTH-
Csl B 3aBUCHMOCTH OT CBOMCTB yIuis, IIyOuHBI MX 3a-
JICTaHus, PAcCTOSHHA 10 pa3paldareiBacMOro IacTa
(MEXMIIacThs), YTO MOXKET OKa3bIBaTh CYIIECTBEHHOE
BIHAHHE Ha (opmupoBaHHe ra3oBoro oOamanca. B
CBA3M € OTHM IIOCTaBJIEHA 3a/la4a OLEHHBAaHUA UCTOY-
HUKOB M O0BEMOB METAHOBBIJACICHHSA B TOPHBIE BBI-
pabOTKH BBIEMOUYHOTO Y4acTKa Ha OCHOBE H3MEpPCHHs
H30TOIHOTO COCTaBa yriepo/a IaxTHOrO MeTaHa.

Ha npakTHKke, NIpH NepHOIHYECKOM aHAIH3€e TeX-
HHYECKOTO COCTOSHHA TPAaHCMHCCHOHHOTO Maciia B
PeIyKTOpax JIGHTOYHBIX KOHBEHEPOB I'OPHOI00BIBA-
IOIIETO MPEANPUATHS, ObLIO BBIABICHO €ro HECOOT-
BeTcTBUE HOpMaTuBHBIM 3HaueHusMm ('OCT 23652-
79) OCHOBHBIX (DH3MKO-XHMHYECKHX IOKa3aTeleH.

Tabnuua 1 — OpraHoyienTHYECKHE HCCIIETOBAHHS

I Oobpasen O6pazern Obpaszen Obpazen O6pasen
apamMerpet or 15.05.15 ot 18.09.15 or4.12.15 ot 17.06.16 01 20.10.16

" TemHo- TeMmHO- TemHO- TemHo- TemHuo-
Buemnwnii Bu . . . . .
KOpI/I“IHeBhIl’I KOpI/I‘{HBBhlI/I KOpH‘IHCBbIPI KOpP[“IHeBbIPI KOpl’l‘{HeBhIl’l

Hanuuwne Boasl

He BeisBIEHO

He BrIgBIICHO

He BrigBneHo

He BrisBIIEHO

He BrisBieHo

Hannuue Hepac-
TBOPUMBIX YaCTHIL

I ——— [Ipucyrcreyror | Ilpucyrcreyror |Ilpucyrcreyror | He BeisiBIEHO He BrisABIICHO
HOif Oymare
Tabnuia 2 — KuaemMatnueckas BI3KOCTb
Hopwma (DIN
Tésitienary- EN 1SO Obpazen O6paszery O6pazen Obpazen Obpaszen
or 15.05.15 or 18.09.15 or 04.12.15 or 17.06.16 or 20.10.16
pa, °C 3104)
KB, mm*/c KB, mm*/c KB, mm*/c KB, mm*/c KB, mm%/c KB, mm%/c
40 320 346,50 348,92 371,61 373,85 359,46
100 24,1 26,17 21,17 23,17 2533 25,50
Tabauua 3 — [IpoaykTel H3HOCA, I/T
> eMEHTEL JHomnyctumble O6pazen O6pazen Obpasen Obpaszen Obpasen
HIpeaebl ot 15.05.15 ot 18.09.15 or 04.12.15 or 17.06.16 ot 20.10.16
Fe 126-200 132,47 29,20 63,39 136,00 299,16
Si 21-30 35,05 35,68 39,81 42,24 51,24
Cu 100-150 3,09 6,25 1,09 7,81 7,13
Al 4-7 1,19 1,29 1,71 2,15 2,95
Cr 2-5 0,83 1,19 1,43 1,39 1,69
Pb - 3,73 1,33 3,49 4,44 4,03
Sn - 7,00 4,89 7,54 7,32 12,11
Tabnuna 4 — Temneparypa BCIIBINIKH B OTKPBITOM THIJIE
Tapasserpen Hopma (DIN O6paser O6paszen Obpasen O6pazen Ob6pazen
ISO 2592) ot 15.05.15 | ot 18.09.15 or4.12.15 or 17.06.16 | or20.10.16
Temneparypa, °C 255 238 236 228 216 235
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ITonyueHHsle pe3yNbTaTBHl HMCCIELOBAHHS IPEACTABR-
JieHsl B Tabiunax 1 — 4.

ITo panHbIM, MpHBEIEHHBIM B Tabnumax 1 — 4,
MOJKHO CKa3aTh, UTO COCTOSIHHE PEAYKTOpa KpUTHYE-
cKoe, HaOIIOIaeTcs HapacTaHWe MEXaHWUECKHX MpH-
Mecell B Macile A0 NpelesIbHbIX 3HAYEHHH W IIpeBbI-
HIEHHe HOPMEI TI0 COJIep:KaHuio KpeMHHs (S1) u Kene-
3a (Fe), npucyTCTBYeT He3HAUHTEIbHOE OTKIOHEHHE
BA3KOCTH Maclia OT HOPMATHBHBIX 3HAYCHHH, a TAKKE
H3MEHEHHE TEMIIEPaTyphl BCHBIIIKH B OTKPBITOM THT-
ne macna. [lo MONyd4eHHBIM pe3yJibTATAM aHAIH3a
Macja HeoOX0AMMO MIPOH3BECTH 3aMeHy Macla, o0pa-

TUTh BHUMAaHHE Ha TEIUIOBOH pEeXUM paboTEl peryk-
TOpa U HCKIKYUTE IIONaJaHHE yFOHbHOﬁ IIBLJIM B peE-
IYKTOP.

[Ipu TakoM peskume 0OCITYKHBAHHUS HE TIPHMEHS-
eTcsd MHIUBHIYalbHBIH MOJAXOA K KakJoH eIHHUIE
obopynosanus. O0bsacHAETCS ITO TEM, 4TO B [IpOLEC-
ce paboTBl Maclo MpeTepreBaeT UENBIH pAl H3MEHe-
HHi, HEKOTOpBIE U3 KOTOPEIX MOTYT CHOCOOCTBOBAThH
CHIDKEHUWIO HaJEKHOCTH M JIONTOBEYHOCTH MEXaHH3-
Ma. UroObl 3TOro He  MPOM3OLUIO,  3aBOJ-
H3TOTOBHTECIL IIOJTOKEHHUEM IO TEXHHYCCKOMY 06-
CIY’)KHBAaHHIO PEriIaMeHTHPYET IepedYeHb NPHMEHH-

Tabnuna 5 — Pe3ynbpTaThl TEMIOBH3HOHHON IHATHOCTHKH PEIYKTOPA JIEHTOYHOIO KOHBEHepa

HaumenoBanue y3Jia

Honyctumas Temiepa-
Typa, °C

dakTryecKas TeMiepa-
Typa nosepxHocty, °C

daxrHyecKas Temnepa-
Typa cMasku, °C

Penyxrop D3RST82XO

106

79,7

97,7

Il 5ol 180

Puc. 1. Pezynomamul menioguauonnol ouaaHocmuxy pedykmopa 1eHmoynozo Koneeliepa

18.8 °¢ S$ELIR

84.6 °C
€=0.96

$FLIR

19.7 °¢
€=0.96

SFLIR

99.9 “c
€=0.96

$FLIR

r)

Puc.2. Pesyabmamel meniogusuoHHOU OUAzHOCMUKU POIUKOE PEOYKIMOpA
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MBIX CMAa304YHBIX MAaTE€pHaOB U NEPHOJIMYHOCTH HX
3aMeHBI, YTO, OJTHAKO, He Aa€T rapaHTHi OT CHHKEHHS
JKCILIYATALMOHHBIX XapaKTepHCTHK Macila, 0CKOJIb-
Ky €r0 U3MEHEHHE B Ka)KJOM MEXaHHM3ME IIpOTEeKaeT
WHIHBHAYaNbHO. boiee TOro, 4acto yXyAlleHHE Ka-
yecTBAa PabOTAKOIIEro Macjia TPOMCXOJUT H3-32 He
COOTBETCTBYIOILIETO KadecTBa OOCIY;KMBAaHHS TpaHC-
HOPTHOH € IMHHLIEI.

Or1crofa BO3HHUKAET HEOOXOJIMMOCTh OTCIIEKHUBa-
HHUsl TEMIIEPATYPHOIO pexkuma paboThl Macia B Ipo-
[eCCe IKCIUTYATAHH 000PYNOBAHUS i KOHTPOJS
€ro TEXHHYECKOI'0 COCTOSHHSA H IpeaylpexIeHHs
HapaOOTKH Ha OTKa3. [IpuMeHeHne TeMIepaTrypbl Kak

ero MOJIHOTO 0TKa3a, 3HAUMTEILHO MOBBIIIAST HAAEK-
HOCTh ¥ 0€30MaCHOCTh IKCTUTyaTallMd TPAHCTIOPTHBIX
KOMMYHHKAIlHH, CYIIECTBEHHO COKpallaeT IOTepH
sHepropecypcoB. Pe3yiabTaThl TEIIOBOTO KOHTPOJIS
peayKTopa JIEHTOYHOTO KOHBeiepa IMpencTaBieHb B
Tabnuie 5 u Ha pUcyHKe 1.

Pe3ynabpTarel TEMNOBM3MOHHON AMATHOCTHKH pO-
JIUKOB peIyKTOpa IpeAcTaBIeHsl Ha pUcyHKe 2 (a, 0,
B, T).

Kpurepun OIEHKH IO pe3yibTaTaM TeJIOBOTO
KOHTPOJISI TIPEICTABICHEBI B TabmuIE 6.

Pabora apyrux Bpamarmux 3JIEMEHTOB 00opy-
JIOBaHWA (HampHMep, PONHK JEHTOYHOr0 KOHBeHepa)

Tabymia 6 — KpUTEpHUH OLIEHKH 110 PE3YIbTATaM TEMJIOBOTO KOHTPOJIA

dakTuueckas
Tenueparypaal TeMIeparypa Kpurepun onenku
anomaiusa, AT, C patyp paTep
cMaskn, C
0-5 He Gonee 80 Karteropus A — xopouiee CoCTOSHUS
510 80 - 90 Kareropus B — orpanndenHo padorocnocrnocodHoe, Tpedyercs
JIOTIOJIHUTEIbHAS IHarHOCTHKA
10-15 90 - 100 Kareropus C — kpuTHUeckoe cOCTOAHHKE, TpeOyeTca ONepaTuBHOE
BMEIIATEILCTBO, JOIQJIHHTEIBHAA THATHOCTHKA
Kareropus D — HeionycTHMOE COCTOAHUE, BO3MOXKHA aBapus
Bonee 15 Bosee 100 - 110 P A ’ P,
TpedyeTcs OnepaTHBHOE BMEIIATENbCTBO, BO3MOYKHO PEMOHT.

JMATHOCTHYECKOTO TapameTpa padoyero macna mos-
BOJISIET TPOBOJUTE MOHHTOPHHT (DAKTHUECKOTO TeX-
HUYECKOI'O COCTOSHHUS PeAyKTOpa JIEHTOUHOI'O KOH-
Belepa.

Onnoif m3 Haubonee MNPOTPECCHBHBIX METOAMK
JUATHOCTHPOBAHUS TEMIIEPATYPHOTO PEKHMa Ha ce-
FOJHSIIHMK [€Hb NpPH3HAHA TEIUIOBM3HOHHAS OHa-
rHoctuka [4, 6]. E€ npuMeHeHHe OCHOBAaHO Ha TOM,
YTO HaIM4Y{de [PAKTHYEeCKH BCEX BHIOB Je(eKTOB
000pyZI0BaHUsT BBLI3BIBAET H3MEHEHHE TEMIEPaTypPhI
Je(eKTHBIX IEMEHTOB M, KaK CJIe/JCTBHE, H3MEHEHUE
HHTEHCHBHOCTH HWH()PAKPACHOTO H3IYUCHHS, PErH-
CTPUPYIOLIEroCs  TEIUNIOBH3HOHHBIMH — IIPHOOpaMH.
Hedext obHapyxuBaeTcs MyTéM CpaBHEHHS TeMIIE-
paTypsl aHAJTOTHYHBIX (COCETHHX) YYaCTKOB MOBEPX-
HOCTH JleTaneil u arperatoB, paboTalmomux B OJIMHA-
KOBBIX YCIIOBHAX HarpeBa M oxjaxjeHus. TennoBu-
3MOHHAS JHATHOCTHKA BBIABJISET Je()eKThl HA caMOH
paHHEH cTaguu WX 00pa30BaHHS M DPa3BHTHA, 4YTO
MO3BOJSIET IIAHUPOBATH OOBEMBI M CPOKH PEMOHTA
obopynoBanus. BeIBOI M3 KCIUTYaTAllMH Te(HEKTHOTO
000pyI0BaHHUs 10 pe3yabTaTaM e€ro AHarHOCTHKH, A0

TaK K€ BIUSACT Ha 3HEprocOepeskeHne Mpu TPAHCIIOP-
TUPOBaHUM TOpHOH Maccel. OT TOro Kak JIETKO Bpa-
IIaeTcsl POJIHK 3aBHCHT JOJTOBEYHOCTb JIGHTOYHOTO
KOHBeHepa H ero OCHOBHBIX KOHCTPYKTHBHBIX 3IIe-
MeHToB [8]. YUem Oosblne Ha KOHBeHepe HeBpalaio-
MUXCS (3aKJTMHUBIIMX) POJIMKOB, TEM BEINIE CHIIA
TPEHUST MEXKIY Je(PEKTHBIM POIUKOM U JICHTOYHBLIM
MOJIOTHOM (YTO YCKOPSET MX W3HOC), MPH 3TOM YBeE-
JUYMBAETCSA HArpy3Kka Ha NPHBOJAHBIE CTAHLUH H BbI-
HOCHOH OapadaH, 4TO Takke BIE4éT 3a co0Oif MOBBI-
IIEHHBIA M3HOC 3THX 3JIEMEHTOB M YBEIMYCHHE IHEp-
rOnoTpedICHHUA.

BuIBOJBI

JInarHocTHKa OKCIITYaTAIIMOHHBIX — XapaKTepH-
CTHK CMa304YHOT0 MaTepHana M TeMIepaTypHOTro pe-
HUMa paboThl 2JIeMEHTOR 00OpYIOBAHMS TO3BOJIAET
IIPOU3BOJUTE CBOEBpPEMEHHBIH KOHTPOJIbL TEXHHYe-
CKOTO COCTOSHHA 00OpYyIOBaHHA H H30e}kaTh ero
NpeKIEeBPEMEHHOTO BBIXOJA M3 CTPOSA, MOBHIIIAET
3HEPro3(PPEKTUBHOCTL PAOOTHI, KAK TPAHCIOPTHOH
CHUCTEMEI, TAK ¥ [IPEIMPHSITHS B LIETIOM.
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