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Pr1. CepaueHko

Paccmompenst npouedypa u pezyabmamosl Nnepeozo
amana 08YCMOPOHHUX PecUOHANbHBIX CAUMeHUll 8 obaacmu
nupomempuu.

The procedure and results of the first stage of bilateral
regional comparison in the field of pyrometry are considered.

Lenpio peruoHalbHBIX KIIOYEBBIX CIAMYEHUN
SBJISIETCS  pacHpoCcTpaHEHUE METPOJOTUUYECKOM
9KBUBAJEHTHOCTU Ha 3TaJOHbl HAalMOHAJIbHBIX Me-
TpoJiornyeckux uHctutytoB (HMU), He mnpunHmM-
MaBIIUX y4YacTusl B KJIouyeBbIX ciaudeHusx CCT
(KoHCy1hTaTUBHOTO KOMUTETA 110 TEPMOMETPUH).
CreneHb 3KBUBAJIEeHTHOCTU 3TajjoHoB HMM, yua-
CTBYIOIIMX B PETHMOHANBHBIX CIWYCHUSIX, OIIPEeI-
elIsIeTCSI 10 OTHOIICHUIO K OMNOPHOMY 3HAauyeHUIO
kioueBbix 3HaueHUi CCT 4yepe3 pe3yabTaTbl U3Me-
pEeHMIA, MOJIYyJYeHHBIC B CBS3YIOIINX HAIIMOHATBHBIX
METPOJIOTUYECKUX MHCTUTYTaX, KOTOPbIE y4yacTBOBa-
JIM B 000OUX CIUYEHUSIX.

PemieHue o HeoOXOAMMOCTH MPOBEACHUS
pEeTMOHANbHBIX CIMYEHUI HallMOHAJIbHBIX 3TaJOHOB
eIMHUIIBI TeMIIepaTypbl B 00JacTM OECKOHTAKTHOM
TEPMOMETPUHU OBLIO MPUHITO TEeXHUUYECKUM KOMU-
tetom COOMET TK 1.10 “Tepmomerpusti u Te-

B.M1. CnunyweHko

B.M. ®ykcos

mropusuka”. Koopamnatopom temsr 387/UA-a/07
“PermoHabHBIC CIMYCHUS HAIIMOHAJBHBIX 3TAaJJOHOB
eIVMHUIIBI TEMIIEPATYpPBl B peIEepHBIX TOYKax 3a-
TBEepIeBaHUS cepebpa, 3070Ta U MeIu” BBICTYMWII
HHI “WUuctutyt metposorun”. CBA3yIOIIUM WH-
CTUTYTOM JJISI PacTlpOCTPpAaHEHUS METPOJIOoTHYeC-
Kol skBuUBajeHTHocTH cTan BHUWM, xoTtopsiit
yyacTBoBaid B KiawueBbiX caudeHusx CCT-K5
“Realizations of the ITS-90 between 961 °C and
1700 °C” [1]. JABYyCTOpOHHME CIAUYEHUSI IO TeMe
387/UA-a/07 OblIM 3aperucTpMpOBaHbl Ha caii-
te BIPM kak COOMET.T-S5 mnepBoHayaabHO
B cTaTyce “IOIOJHUTEIbHBIX” CIUYEHUI, KOTOpbIe
B mpoiecce padboTel 1 obcyxnenusd B TK 1.10 6b11m
TpaHC(OPMUPOBAHBI B “KITIOUEBBIE” CIIUYEHUS B pe-
nepHoit Touke menu — COOMET.T-KS “Realizations
of the ITS-90 at 1084.62 °C” [I1].

Llenpto naHHoO# pa®OTHI OBLIO MPOBENEHUE HCCIe-
noBaHU# B pamkax HasBaHHoro rnpoekta COOMET,
000011IeH1Ee U aHAJIU3 TIOJIyYEHHBIX Pe3yJIbTaTOB B KOH-
TEKCTe MOCAeAYIoIIero hopMUpOBaHUST U3MEPUTEIbHBIX
U KaauOpoBouyHBIX Bo3MoxkHocTeil (CMC) VYkpauHbl
B 00J1aCT O€CKOHTAKTHON TEPMOMETPHUM.

B cootBeTrctBUM ¢ TeXHUYECKMM MPOTOKOJIOM,
KOMIUIEKC paboT OblI pasfefieH Ha aBa 3Tama. Ha
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MEepBOM 3Tafne MPOBOAUIUCH CIWYEHUS peanu3aluil
TeMIIepaTypbl PErepHON TOYKM MEAU C MPUMEHEHU-
eM rpadUTOBBIX TUIJIEH (aMITyJ, sYeeK), COAepKAIlIUX
YUCTYI0O Melb U, COOTBETCTBEHHO, TMOJIOCTb MOJIEIU
“abCoJIIOTHO YepHOe Tea0”, KOTOpble BXOASIT B CO-
CTaB HALIMOHAJbHBIX IEPBUYHBIX 3TAJOHOB €IWHUIIBI
temneparypsl DT 34-2007 (BHUUM, Poccuiickas
®enepauust) u JETY 06-03-96 (HHILL “Uucturyr me-
Tponorun”, YkpauHa). [Topsmok mpoBeneHus CIMIeHU
(puc. 1) mpexycmarpusan nepenady u3 HHII “WMuacTH-
tyT MeTposorun” (HHLI MM) Bo BHUUMM »stamoHa
CpaBHEHUsI — TPa(UTOBOrO TULJA (aMITyJbl) C pernep-
HoOU Toukoil menu. Cienyer OTMETUTh, YTO B MIPAKTUKE
MPOBEICHUS KJIIOUEBBIX U TOMOTHUTEIbHBIX CIUYCHUN
B 00J1aCTU NMPOMETPUM, 3apPETUCTPUPOBAHHBIX B Oa3ze
naHHbix KCDB, oTCyTCTBYeT OMBIT BBIMOJHEHUS CJIM-
YeHUII C MPUMEHEHNEM B KaueCcTBe TajJoHa CpaBHEHUS
OCHOBHOTIO 3JIeMEHTa MEePBUYHOIO 3Tajl0OHA, HEIOCPe-
CTBEHHO BOCHPOM3BOMISIIETO TeMIIepaTypy perepHoOi
TOUYKM, — TpaUTOBOI aMITyJIbl ¢ YMCTOM MeAblo. DTO
OOBSICHSIETCS PSIIOM TIPUYMH, IJIABHOW M3 KOTOPBIX
MOXXHO Ha3BaTh CYIICCTBEHHBIC pa3IW4yMs B TabapuTax
rpacduToBbix amiryr HMMUW. OmHako mpemMyInecTBOM
TaKolf METOOWKHU IIPOBCACHUS CIMYCHUMN SBIISICTCS
BO3MOXHOCTb OLIEHKM CXOAMMOCTU pe3dyabTatoB HMUAU
Ha TIepBOM 3Talle MOCTPOEHUSI TeMITePaTYPHOU IIIKAJIbI
OCCKOHTAaKTHBIMM METOJaMM — Ha dTafe peajlu3aliu
TeMmnepaTyphl (a3oBoro mnepexofa 3aTBEpAEBaHUSI pe-
TMEepHOro MeTajia.

Takum oOpa3oM, JJisl BHIOJTHEHUS MIEPBOro ATana
CIMYEHUI OBbLIO HEOOXOAWMO TIPOBEACHME CIeay-
IOIIUX pabOT: M3rOTOBJICHHE TPadUTOBOM aMITyJIbI
C pemepHBIM METaJUIOM, IIpOBepKa (YHKIMOHUPO-
BaHUS 3TOW aMIyJbl IO OTHPaBKUA M IIOCJIE BO3B-
pamenusi u13 BHUUM, pa3zpaboTka u corjiacoBaHUe
MEeTONUKHU TpoBeaeHusT usMmepeHuit Bo BHUHNWM,
MPOBEJEHNE SKCIEPUMEHTAIbHBIX MCCIEIOBAHUN BO
BHUUM.

[oaroroBka u mecieoBanus
IpaUTOBOrO THIVIA ¢ perlepHoii Toukoif Meju.
Pazpaborka MeToMKN clIMveHHMit

OrnpaBka TUTTIS BO
BHHWKM

Y

DKcniepUMeHTaIbHBIE HCCIeIOBAHUA BO
BHMNM

OtmpaBKa TUITIS B
HHIT UM

Y
| IIposepka ¢yukimonupopanus THrias B HHI I/IMI

Y
| OOpaboTka pe3yIbTaTOB U3MepeHut |

Puc. 1. Cxema nepBoro atana crivyeHuit

B cooTBeTcTBUM € KOHCTPYKTOPCKOI ITOKYMEH-
TaluKeil ObUI M3rOTOBJIEH TUresb M3 rpadura MIIT-6,
BHEIIHWI BUI KOTOPOTO MpuBeleH Ha puc. 2. KoH-
CTPYKLHMSI aMITyJIbl MICHTUYHA KOHCTPYKIWUU, MCITOJb-
3yemMoii B iepBuuHoM atanone JAETY 06-03-96, u co-
CTOUT U3 TpadUTOBOI KaMephl, 3arIylliKU, IrpaduTo-
BOI Taiiku u TpacUTOBOM BCTABKU, CTEHKM KOTOPOIA
B TaHaeMme ¢ nuadparMoii oOpasyioT IOJIOCTh MOIEIU
a0COJIIOTHO YEpHOro TeJa.

Yucrora Menu, KOTOPOM 3aIlOIHSIIA TIPOCTPaH-
CTBO KaMephl THUTJIA, cocTaBimsia 99,996 % ¢ yuetom
MAacCOBOI TOJIM TIpUMecell B periepHOM MeTalljie, KOH-
LHEeHTpaLKs KOTOPBIX, KaK MOXKHO BHUAETh M3 TaOm. 1,
MPUOTU3UTETLHO OJHOTO TTOPSIIKA.

Puc. 2. Bug rpadgutosoni amnynel: 1 — obonouka rpacputoBont Kamepbl; 2 — ranka; 3 — usnydartenb-scraBka; 4 — gnadparma;
5 — szarnywka; 6 — metann (Meab)
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Tabnuua 1
CocraB TmpuMeceii B perepHOM MeTajiie (MeIn)
O0o03HaueHue Konuenrpauns, %,
He OoJiee
Sb 6-10 #
Pb 2:10 #
Sn 210 +
As 4-10 #
Bi 3-10 #
n 4-10 +
Mn 3-10 +#
Mg 3-10 #
Si 3-10 #
Ni 6:10 #
Fe 5-10

3aruiaBka Meau B I'pacMTOBBIN TUTENb MPOBOAM-
Jlach C MPUMMEHEHMEM BBICOKOTEMIIEpAaTypHOIl BEpPTH-
KaJbHOU Teun (puc. 3) ¢ TPEX30HHBIM HarpeBaTeIeM.
Turenb co CHATOM 3amIylIKOW pa3Melialn B KepaMu-
YyecKoil TpyOe reyu.

st mpemoTBpallleHUs] BHITOPAHUS BHYTPEHHUX
CTEHOK TpaduTOBOIT KaMephl OBIIa M3TOTOBJICHA CITC-
nuajgpHasg rpaduroBas mmadgparmMa ¢ BHYTPEHHUMU
CTEHKaMH KOHYCHOI (hOPMBI, TP 3TOM MUHUMAJTBHBIN
BHYTPEHHUI IMaMeTp 3TOU mmacdparMbl COBIAmajl
C BHYTPEHHMM JIMaMETpPOM KaMmepbl TUTJsA. Pexum
HarpeBa B MeYM YCTaHaBJIUBAIU MPUOJU3IUTEBHO Ha
15...20 °C BblllIe TeMIiepaTyphl TIJIaBICHUST MeAU, MOCe
yero, MoAAepxKuBasi TeMIIepaTypy ITOCTOSIHHOM, 4epes
KOHYCHYI0 auadparMy B KaMepy H00aBIsSUIM KYCOYKU
peniepHoro Mertaiaia. Takum oOpa3oM pacIuiaBiIeHHBIM
MeTaJIoM ObUIO 3amojiHeHo 94...95 % o0beMa KaMepbl
murasg. [lociae peanmsanmum (a3oBOTO Iepexoma 3a-

——
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Puc. 3. MNeyb gns 3annaekv penepHoro Mertanna
B rpadmToBbLIA TUrenb

TBEpAEBAaHUS MEOU W TIOJHOTO OXJIAXKICHUS TUTJIS
K 3aCTBIBIIEMY METaJLTy JOOaBJISUIM OTACJbHBIE KYCOU-
KM pernepHoro Metauia (puc. 2) Ajsl 3amoJHEeHUs ellle
1...1,5 % o0Obema.

Arnpobanusgd  (QYHKLIUOHUPOBAHUS  aMITyJibl
C perepHbIM META/UIOM ITPOBOJAMIACH C MCIIOJIb30BAHM-
eM meun usiaydarens ,,IIpominb-B/1350”, Bxomsiiero
B ocraB JJETY 06-03-96, cxema KOTOpPOro mpuBeIeHa
Ha puc. 4.

16

Puc. 4. Cxema wmanyvatens ,[pomiHb-B/1350”: 1 — KOpyHOOBBIN 3KpaH; 2 — Tennou3onsLuMOHHbIE BTYNKW; 3 — KaonuHoBasi BaTa;

4 — xopnyc; 5 — kopyHaoBas Tpyba; 6 — BbixogHas avadparma; 7 — HarpeBaTenb; 8 — nepefHsis Kpbiwka; 9 —

3aLUTHBIV 3KpaH

n3 cranu; 10 — rpacmToBbIi TUrens; 11 — meap; 12 — mogenb abcontoTHO YepHoro Tena; 13 — TennoBoW 3KpaH U3 HepXaBerLLEel
crtanu; 14 — perynupylowas Tepmonapa; 15 — KoHTponbHas Tepmonapa; 16 — wTyuep ANS nogayn aproHa
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Puc. 5. Peanusauusi nnato 3aTBepAeBaHUsi OO OTNpaBku
aTanoHa cpaeHeHuss Bo BHUVM

Koudurypauus poTrpaMMBbI peryisitopa
TeMmIiepatypbl B usiydatene ,,IIpoMinb-B/1350” 3a-
JaBajlaCh TaKuM 0OOpa3oM, UTOObI MEPEXOol B PEeXUM
OXJIAXIEHUsI OCYIISCTBISICA TOC/Ie TeperpeBa TUIJIS
¢ Menpto Ha 5...7 °C BplllIe TeMIlepaTyphbl TJIaBICHUS
Menn. CKOPOCTh OXJIAXICHUSI TUTJIS yCTaHABIMBAaJIach
MyTeM M3MEHEHUsI MOIIHOCTH B KaHaJle PeTyIrpoBa-
HUS LIEHTPAJIPHOTO y4YacTKa TICYM IIPH IIepexoie B pe-
KUM oxJaxaeHus. Ha puc. 5 mpuBemeH BHUI TMOIY-
YEHHOU 3aBUCUMOCTHU BBIXOTHOTO CUTHAJIA 3TAJIOHHOTO
doroanekTpryeckoro nmupomerpa-kommnaparopa (DPIT)
OT BpEeMEHM TIpU peaju3alliy IJIaTO 3aTBepAeBaHUS
memu. OTMeTHM, YTO B KadecTBe IPHUEMHUKA W3-
JIyUeHUSI B 3TaJJOHHOM THUPOMETPE HCITOIb30BaJICS
KpeMHueBbIli ¢dortoauon Hamamathu S1337-1010BQ,
a M3MEpEeHUs MPOBOAUIUCH NMPpU D GHEKTUBHON UTMHE
BOJIHBI 661 HM.

Jiist mocienyomieil OLICHKU HEeOIpeaeIeHHOC-
TH, CBSI3aHHOW ¢ MIACHTU(UKAIME TuIaTo 3aTBepie-
BaHUA [2], 06pabOTKa BSKCIIepUMEHTAIbHBIX JITaHHBIX
MpOBOIMIACh HECKOJbKUMM crocodamMu. B Taba. 2
MpUBEACHBI Pe3yJIbTaThl 3TOM 00pabOTKM (ITapaMeTphl
IIaTo), Tae AT — BPEeMEHHON WHTEpBal MEXIY W3-
MEPEHUSAMM, B3ATHIMM UL pacyera; n — KOJIMYECTBO
3KCHePUMEHTabHbIX Touek; |, ~— cpenHee apudme-
TUYECKOE 3HaueHMe BbIXOMHOro curHaia DPII ¢ yue-
TOM TIOTIPABKU, BBEICHHOW HA HYJIEBOW CUTHAJI IMUPO-

metpa; CKO — cpenHee KBaapaTUyeCcKoe OTKJIOHEHUE
(cTaHmapTHas HEONPENEJIEHHOCTh THIA A) pe3yJbTara
M3MEPEHUii BBIXOMHOTO curHana |, - B TemnepaTtypHOM
SKBMBaJIeHTe; Af ~— TIepenai TeMIEPATyphl MO IIaTo
IUIST TIPUHSITBIX B pacyeT 3KCIEePUMEHTATbHBIX TOYEK;
At v Atf,— pacxoxeHus (pa3maxu) B TeMIIepaTypHOM
SKBUBAJIEHTe JUISl Ipynn pesysibratoB |, . 3HaueHus
CKO, Atm‘ At m At, pacCUMTHIBAINCH C HCIIOJIb30BA-
HUEM TIpeIBapUTEIbHO OIPEACICHHON KpyTU3HBI dl/
dt TpagyupoOBOYHOI XapaKTEPUCTUKHU 3TAaJOHHOTO ITH-
pomeTpa g wHTepBana 1084...1085 °C.

Perucrpamust BBIXOOHOTO CHTHaja STaJIOHHOTO
MUPOMETpA TPU peajn3alivy TJ1aTo, MPUBEIEHHOTO Ha
puc. 5, BbINoJiHsLIach ¢ uHTepBajioM At = 0,81 c. U3-
MEepEeHMSI BBIXOJHOTO CUTHAaJIa TTPOBOIUINCH C MCIIOJIb-
30BaHueM nuKoamriiepmerpa Keithley 6485 ¢ nepenaueii
JaHHbIX 10 RS232. TIpu 3TOM KOJIMYECTBO HAOMIOACHUI
(PKCIEpUMEHTANIBHBIX TOYEK) B Mpeaeaax, OTMEYEHHBIX
MapkepaMu Ha puc. 5, coctaBuio 1101. OueBuaHO, UTO
YMEHBIIIEHHE B BBIOOPKE SKCIIEPUMEHTAIBHBIX TOUEK
MOXET NPUBECTU K YBEIMYECHUIO CIAyJalMHOMU COCTABJISI-
fomeit (CKO) pesyiapTaTa m3mMepeHMi I_acm. st oueH-
K1 000CHOBAaHHOCTU BbIOOpAa MHTEpBaia U3MEPEHUI AT
U, KaK CJIEJCTBUE, aleKBATHOCTH MOJYYEHHOrO 3Ha-
uyenns CKO, 6bumn mposenensl pacuets |, CKO
u At i pe3yabTaToOB HaOJIONEHU, KOTOpbIe Opaiich
U3 mepBoHavyajabHOro psina gaHHbix (1101 3HaueHwue)
¢ UHTepBajaMu cooTBeTcTBeHHO AT = 5,0 ¢; 10,0 c;
20,0 c. Ilpu 3ToM BBIOpaHHBIE SKCIEPUMEHTAbHbIE
IAHHbIE HAXOMSTCSI HAa TEPMUYECKOU KPUBOU MEXKIY
TOYKaMU Teperuda mociaenHeil, KOTopble OTMEUYEHBI Ha
puc. 5 (100 % mmaro). Kak MOXHO BHIETh M3 TaOJl.
2, yMeHbllIeHUe TIoYTH Ha aBa ropsaka (ot 1101 mo
45) KOIMYeCTBa SKCIEPUMEHTATbHBIX TOYEK TTPUBOIUT
K ngTukpatHomy yBeiandenuio (ot 0,0013 mo 0,0066 °C)
3HaueHus1 CKO. BennunHa nepernaga teMneparyp (pas-
HOCTb TeMIIepaTyp MeXAy HadJaJlbHOW M KOHEYHOI
TOYKaMM paccMaTpUBAeMOTO ILJIaTO), KOTOpasl Xapak-
TEpU3yeT HAKJIOH IUIaTO, CYIECTBEHHO HEe M3MEHWIIACh,
YTO SIBJISIETCSI JIOTUYHBIM, TTOCKOJIbKY KOHEUHBIE TOYKU
IU1aTo B JAHHOW TpyIlNe pacyeToB HAXOISATCS HemasleKo
Opyr ot apyra. PasHOCTb Af, MEXIY MaKCUMAaJbHBIM

Tabnuua 2
Pe3ynbraThl 00pabOTKM JAHHBIX MPU PETUCTPALMK IUIATO C MoMolbio DDIT

100 % mnnato
AT o B |_3<Dn, A | CKO. “C At °C dl/dt, sA/ °C Ar, °C Az, °C
0,81 1101 3,96986 0,0013 0,173
5,0 182 3,96985 0,0033 0,170 0.0013
10,0 91 3,96988 0,0046 0,160 ’
20,0 45 3,96982 0,0066 0,160

50 % mnato 0,04568 0,010
0,8 551 3,97025 0,0007 0,061
5,0 91 3,97026 0,0018 0,058
10,0 45 3,97026 0,0025 0,062 0,0004
20,0 22 3,97027 0,0036 0,059

Ykpaincokuii memponoeiunuii ucypuan, 2016, Ne 1 29



Ilposedenue nepeoco smana cauuenuii COOMET 6 obaacmu nupomempuu

W MUHMMAJIbHBIM 3HAYCHUSIMU I;DH B TeMIIEpaTypHOM
skBuBajieHTe coctaBuyia 0,0013 °C, 4yTo CyllecTBEHHO
MeHblIlle Bo3pociieid BenuuuHbl CKO. Takum obpa-
30M, YBEJIMUEHHE MHTEpBaja MEXIY M3MEPEHUSIMU OT
0,81 mo 20,0 ¢ He MpUBENO K CYIIECTBEHHOMY H3Me-
HEHMIO BEJIMYMHBI |, UTO OIHO3HAYHO CBUIETEIb-
CTBYET O IOCTOBEPHOCTM ITPOBEACHHBIX W3MEpPEHUIA.
CTOoUT OTMETUTH, 4TO 3HaYeHUs paccuutaHHbiXx CKO
COM3MEpPUMBI CO 3HAUYCHUSMU, MOJYYCHHBIMU TIPU pe-
TUCTPAIIY TUIATO 3aTBEPACBAHUS MEIU STAJTOHHBIM ITH-
POMETPOM, B KOTOPOM IIPUEMHUKOM W3IYICHUS CITy-
>kun KpemHuebiit poromuon MII-288 [3]. B mociennem
cilyyae BBIXOTHOM CUTHaJI TTUpPOMETpa — HampsDKEHHUE
MOCTOSITHHOTO TOKa — M3MEPSUICS ¢ uHTepBajoM 13 c,
a CKO mis1 mnato pas3auyHbIX IJUTEIbHOCTE ObLIO B
npenenax ot 0,002 no 0,007 °C.

Habntomaemast Ha puc. 5 BelMUMHA Tepeoxjaxk-
NeHUs], TpealIecTBYIolasi Hayajly KpHUCTaUTU3aluu
M 3aBUCAINAs OT CKOPOCTU OXJIAXIEHUSsI, COCTaBMJIa
0,96 °C. BeiauuuHa nepeoxyakAeHUsI U HAKJIOH ILia-
TO (3HauyeHue Af ) B OINpENENEHHON CTENEHU 3aBU-
CIT OT YMCTOTHI MCIIOJb3YyeMOTO PEeTepHOro MeTalia
¥ 3aJaHHOM CKOPOCTH OXJIaXKIeHUs THUIJISA. B mpakTuke
paboT C 3TAJIOHHBIMHU aMITYJIaMU PEIIePHBIX METAJJIOB
WCTIONIb3YeTCsl TIpollelypa, KOraa /il TIOBBIIIeHUS J10-
CTOBEPHOCTH MIEHTU(UKAIIMU TTapaMeTpOB TUIATO W3
BBIOOPKM, rpacddrueckr OTMEYEHHOI Ha puc. 5, UCKITIO-
yatorcst 25 % 3KCnepuMeHTalbHBIX TOYEK OT Havaja
M, aHAJIOTMYHO, OT KOHIA Ijato. B aToM BapuaHTe
paccmarpuBatorcst 50 % sKCIeprUMEHTaIbHbBIX TaHHBIX,
MpU 3TOM IOJpa3yMeBaeTCs, YTO CTPOro COOJIOmaeT-
Csl IEPUOIUYHOCTh PETMCTPAIIMM BBIXOAHOIO CHTHAja
STAJIOHHOTO MHpoMeTpa. BTopas rpymia pacyeros,
pe3ybTaThl KOTOPBIX MpuBeaeHbI B Ta01. 2 (50 % mia-
TO), BBITIOJIHEHA TI0 YKa3aHHOI MeTommke. Kak MOXKHO
Bunethb, BeanunHa CKO B aBa paza menblie CKO s
COOTBETCTBYIOIINX WHTEPBAJIOB AT B TICPBOM TpYIIIE
pacuetoB (100 % muarto), 3HaueHue Af TIPaKTUYECKU
HE U3MEHAETCA B NpeJiesiax IPYIIIbl, a pacXoxXaeHue Az
Ha TMOPANOK MEHBIIE MO CPABHEHMIO C aHAJTOTMYHOM
BEJIMYMHOl 115t pesynbraToB |, TepBoii rpynmbl. Be-
IMYMHA Af,, IPENCTABNIAIONIAs pa3MaX B COBOKYITHOCTH
U3 8-Mu 3HaueHwMii |. coctaBuia 10 MK, mpu aTom

ey

0,0329

0,0327

0,0319
Y

0,0317

30N -66 Ne 395, HanpAxXeHue, B
20N -66 Ne 395, HanpskeHwe, B

0,0315

0:00:00  0:07:12 0:14:24  0:21:36 0:28:48  0:36:00

Bpems, 4acbl: MUH: ©

Puc. 6. Peanu3auusa nnato 3atBepaeBaHusi nocne
BO3BpalLeHNsa aTanoHa cpaBHeHus u3 BHUNM

onTuMaibHOW oueHkoi BenruunHbl CKO pesynbrara
usMepeHuit | - 1O muato, Ha Hall B3IV, SABJISET-
cs 3HauyeHue mopsinka 3 MK. Takum oGpa3zoM, 3Haue-
Huga A, 1 CKO MOryT CIyXUTb OCHOBOHM I OLEHKH
BEJIMYMHBI CTAaHAAPTHON HEOINpeneJeHHOCTH, 00yCIOB-
JICHHOI MaeHTU(UKALIME T1aTo.

IIpoBepky GYHKIIMOHUPOBAHUS aMITYJIBI
C pemepHbBIM METaJUIOM TIOCJe €¢ BO3BpallleHUS U3
BHUHWM ocyuwectBisii ¢ HOpUMEHEHUEM Iedyu
,IIpomiHb-B/1350” 1 3TaJlOHHOTO OITHYECKOTO IIH-
pomerpa DOII-66 Ne 395 u3 cocraBa BTOPUYHOIO
arajoHa eauHuubl Temiepatypbl BETY 06-03-03-98,
KOTOpBIA TaKUM 00pa3oM ObLI OTrpalyupoOBaH HEIo-
CPEICTBEHHO B TOUKE 3aTBEpAeBAHUS MeIu. BhIXOMHBIM
CHUTHAJIOM B 3TOM cJiydae ObLIO HaIpsKeHUEe TTOCTOSTH-
HOTO TOKa, KOTOPOE M3MEPSUIM Ha KJIEMMax 3TaJIOHHOM
OIHO3HAYHOU Mepbl 3JEKTPUUECKOTO COIPOTUBICHUS
P321, BkJIIOUEHHOI B BJEKTPUYECKYIO LIEMb MUPOME-
Tpa. BbIXomHOI CHUTHaM M3MEpPSUIA C MOMOIIbI0 HAaHO-
BosbTMeTpa Keithley2182 ¢ mHTepBasioMm 2 — 3 CeKyHIbI
¢ nepenauveit maHHbIX 1o RS232. ITnaro 3aTBepaeBaHus
PETUCTPUPOBAIM B CBETe KPACHOM UTMHBI BOJHBI ITy-
TeM YpaBHHMBAHUS SIPKOCTH ITHUPOMETPUUCCKON JTaMITBI
Ne 238 marpona Ne 2 mupomerpa DOII-66 ¢ sipkoc-
TBIO TIOJIOCTH TpacUTOBOI aMrysibl. MoMeHTa paBeH-
CTBa SIPKOCTEH MOCTUTAIOT ITOOYEPETHBIM TOIXOIOM
CO CTOPOHBI OOJIbIIIEHl WU MEHbIIEH SPKOCTU HUTU
MMMPOMETPUIECKOM JTaMITbl 1O OTHOIIEHUIO K SIPKOC-
TH TIOJIOCTH u3iydaTtens. Ha puc. 6 u 7 B pa3HbIX
MaciuTabax rpaduyeckyd MNpeacTaBiIeHbl MOJyYeHHbIE
9KCIIEPUMEHTAIbHbIE TaHHBIE.

Ha puc. 7 HabmonaeTcst pa3dpoc BBIXOIHOTO CUT-
Hajla repen IPSMOJMHEHHBIMM y4acTKaMM IUIaTO 3a-
TBepIeBaHUSI, YTO HAJISIAHO IEMOHCTPUPYET METOIUKY
doTomeTpupoBaHus (ypaBHUBaHUS sipKocTeit). Obpa-
00TKa 3KCITEpUMEHTAIbHBIX TaHHBIX ITPOBOIMIIACH IS
COBOKYITHOCTHM U3 12-TH y4yacTKOB IJIaTO, KOTOpbIE Ha-
XOIISATCSI B MHTEPBaJIaX MEXJy YKa3aHHBIMU Pa3dpOCaMM.
CrieyeT OTMETUTh, YTO 3KCIIEpUMEHTAJIbHbIE JaHHBIE,
MOJyYeHHbIE C MPUMEHEHUEM BU3YaJbHOI'O OINTHYEC-
KOro MUPOMETpa, U, KaK CJIeACTBUE, pe3yabTaThl 00pa-
OOTKM 3TMX JAHHBIX, CYILIECTBEHHO 3aBUCST OT OIbITa
oreparopa, KOTOPBIii TPOBOIUT (POTOMETPUPOBAHUE.

0,03265 -
0,0326 1
003255 4-H-Tadb g i AL
0,0325 o . .............
il
0,03245 v . ‘ n ‘ :
0:05:46  0:10:05 0:14:24  0:18:43  0:23:02  0:27:22  0:31:41

Bpems, 4acbkl: MMH: C

Puc. 7. Bug kpuBom 3aTBepAeBaHus npu permctpauum
nupometpom JOMM-66 Ne 395
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B T1abn. 3 npuBeaeHbl pe3yabTaThl 00pabOTKU
NaHHbIX, TaE [, — CWIa TOKa B LENU NMUPOMETPU-
YeCcKOl JIaMITbl, pacCYMTaHHas Ha OCHOBE M3Mepsie-
MOro HalpsDKEHUS W CONPOTHMBIEHUS Mepbl P321;
| o, — cpemHee apudMeTMYECKOE 3HAYEHUE I CO-
OTBETCTBYIOIIETO psiAa HOAaHHBIX; # — KOJUYECTBO
9KCIIEpUMEHTANIbHBIX Touek; dl/dt — mpeaBapuTebHO
olmpeneieHHass KpyTU3HaA TpagydupOBOYHOI XapaKTe-
puctuku DOII-66 Ne 395 B Touke 1084,62 °C; CKO
n At — cpemHee KBaApaTMIEeCKoe OTKJIOHEHUE Pe3yJib-
TaTa M3MEpPEHUIA I_S’OH 1, COOTBETCTBEHHO, PaCXOXiie-
HMSL MEXITy 3HAYEHMAMM | 171 TIPUBENEHHBIX PANOB
JaHHBIX B TeMIIEpaTypHOM 3SKBHUBaJleHTe. B Tabn. 3
paccMaTpuBaroTcs 3 psjaa NaHHbIX. B mepBoil rpymirie
MPUHUMAJIUCh BO BHUMaHMe Bce 12 y4acCTKOB TEpPMU-
YeCcKoll KPHUBOM, KOTOPbIE HAXOASITCS B WHTepBajax
MEXIy pa3dpocaMU BBIXOJHOTO CUTHaja (HyMmepauus
IIJIsT HEKOTOPBIX YyY4acTKOB ykasaHa Ha puc. 7). Ilpu
9TOM 3HA4YeHUE CUJIbl TOKa, IpUBeAcHHOE B Taba. 3
M1 KaKIOTO M3 YYaCTKOB, B CBOIO OYEpElb, SIBISICTCS
CpemHUM apu(bMeTHUYEeCKUM 3HAUeHUEM, paCCUNTaHHBIM
COOTBETCTBEHHO JUIST KaXXIOTO M3 YKAa3aHHBIX OTPE3KOB
rpacduka. Bo BTOpoii rpyIie m3 pacuyeTra MCKIIOYCHBI
8-1f m 11-i1 y9acTKM KaK BO3MOKHBIE TIPOMAXU B PSIy
U3MEpEeHUI, TOCKOJIbKY OHM HaXOMISITCSI HWXE Cpell-
HEro YPOBHSI OCTaJbHBIX MPSIMOJUHEHHBIX OTpe3-
KOB. B TpeTbeM psioy HIOIMOJHUTEIBHO WCKIIOUEHBI
3 mepBBIX OTpe3Ka, KOTOpble HE MMEIOT OIHO3HAYHO
NpsIMOJIMHEHON (OpMBI, BO3MOXHO, B CUJIY HecTa-
OMJIBHOCTU XapaKTEepUCTUK peocTaTa, C ITOMOIIbIO
KOTOPOIo MpPOBOAWJM YpaBHMBaHUE sipKocTeit. Ta-
KM 00pa3oM, KOJIMYECTBO JAHHBIX B psaax M3Mepe-
HUI BapbupyeTcs OoT 7-Mu 10 12-Tu, a paccuMTaHHOE
CKO (cranmapTHas HEOIpeACTICHHOCTb THIA A) I
oTuX panoB cocrasisgeT or 0,07 mo 0,15 °C cooTBeT-
CTBEeHHO. [IJ1s1 cpaBHEHUsI, B HUXXHUX CTpOKax Tadj. 3
npuseaeHbl CKO, paccuutanHbie mis psaoB u3 10-tu
u3MepeHuin nipu rpagyupoanuun DOI1-66 Ne 395 mo
aTajJoHHO# TemreparypHoii jJamme JIT-1 Ne 588 wu3
coctaBa JIETY 06-03-96 nipu SIpKOCTHBIX TeMIIepaTy-
pax 1000; 1100; 1200 °C. B mocnenHem ciyvae BKJaf
B BeauunHy CKO MoXeT BHOCHUTH COCTaBSIONIas,
00ycCJIOBIEHHAs! HECTAOUIILHOCTbIO COOCTBEHHO TEeMIIe-
patypHoii 1aMnbl. CTOUT OTMETUTDh, YTO MPUBEICHHbIC
B T1a6n. 3 3HaueHuss CKO Ha mopsgmgoK IpeBbIIIAIOT
aHAJIOTUYHBIC BEJIMYUHBI UIST 2KCIIEPUMEHTATIbHBIX
MAaHHBIX, TTOJYYCHHBIX IIPW PErucTpalni (ha30BOTO
mepexonga 3aTBepAeBaHMS MEOU C HCIIOJb30BaHUEM
GoTo3/1eKTprUUeCcKOro nupomerpa (tadia. 2). _

Kak MOXHO BUIETH, pacxoxuenue Ar Mexay |,
JUIST TIEPBOTO M BTOPOTO psila JaHHBIX B TemIlepa-
TypHOM 3KBHUBajieHTe coctaBuio 0,21 °C, B To Bpe-
MsI KaK IJISI BTOPOTO U TPEThEero psiia OHO COCTaBUJIO
0,05 °C. Ananus BennuuH Af u CKO moarBepxmaet
MepBOHAYAIbHOE MPEINOJ0XEHNE O TOM, UTO B PSIIY
M3MEPEeHUI MPUCYTCTBYIOT IIPpOMaxy, B YaCTHOCTH, 3TO
YYaCTKM IKCIIEpUMEHTAIbHBIX JaHHBIX ¢ HOMepaMu “8”
n “11”. Takum obpa3om, 3a pe3yabTaT rpaayupoBaHUS

Tabnuua 3
Pe3ybrarbl 00pabOTKU JAHHBIX MPU
perucTpanuu ImiaTo ¢ momoirsio DOIT

DOI1-66 Ne 395, matpoH 2,
YuacTtok
nupoMeTrpudeckas jgamma Ne 238,
TJI1aTO I A
3011’
1 0,32526 0,32526
2 0,32550 0,32550
3 0,32536 0,32536
4 0,32535 0,32535 0,32535
5 0,32539 0,32539 0,32539
6 0,32540 0,32540 0,32540
7 0,32541 0,32541 0,32541
8 0,32498
9 0,32548 0,32548 0,32548
10 0,32550 0,32550 0,32550
11 0,32505
12 0,32548 0,32548 0,32548
n 12 10 7
o A 0,32535 0,32541 0,32543
dl/dt, A/ °C 0,000322
CKO, °C 0,15 0,08 0,07
At, °C 0,21 0,05
T, °C
JIT-1 Ne 588 | 1000 °C 1100 °C 1200 °C
CKO, °C 0,08 0,11 0,03

nupomerpa DOII-66 No 395 B Touke 3aTBepaecBaHUS
MeIu CleayeT NPUHSATh 3HAUYeHMWE CHMIIBI TOKa I_aon
IUpOMEeTPUIeCcKoi ammibl Ne 238, paccumTaHHOE LIS
3-T0 psma DaHHBIX, KaK HamboJiee ITOCTOBEPHOEC.

CiemyeT OTMETHThb, UYTO pe3ylIbTaThl BSKCIIEpH-
MEHTAJIbHBIX UCCIIEOBAHUI, BBITIOJTHEHHBIX C 3TAJIOHOM
cpaBHeHusi B HHL “Muctutytr Merposoruu” mo ot-
npaBku U mocye Bo3Bpaienus: u3 BHUWM, cBunerenb-
CTBYIOT O COOTBETCTBUM MPUMEHSIEMbIX IUIS peaiu3alu
(azoBoro mepexona 3aTBeplAcBaHUs YUCTON Meoud Me-
TONa W anmapaTrypbl HEOOXOIMMBIM TPeOOBaHUSM IpU-
HATON MeXIyHapomHoi TpakTtuku [4]. OgHako B paM-
Kax CIMYCHUI MaHHBIC MCCIeIOBaHUS TPOBOIMIINCH,
B OOJIBIIICH CTETIEHU, IS IeMOHCTPALIMU KaYeCTBEHHBIX
XapaKTepPUCTUK peai3allii IIaTO 3aTBEpIEBaHUS pe-
TMEepPHOTO MeTaula ¢ TIPUMEHEHUEM COOTBETCTBYIOIIC-
ro obopymoBaHus. KolmuecTBeHHBIE XapaKTepUCTH-
KU CXOINMMOCTH Pe3YJIbTaTOB IJIsI ABYX JiabopaTtopuii
OBbLTM TIOJNYYEHBI B XONE KCIIEPUMEHTATBHBIX paboT BO
BHUWHMM, uenbio KOTOPBIX ObLIO OMNpeaeaeHue OTKJIO-
HEHUsI 3HAYEHMI TeMIlepaTypbl, BOCIPOU3BOINMBIX
aMmIyJioi ¢ ernepHoi Toukoit menu HHILL UM B ycno-
Busix nadboparopun BHUUM, ot 3HaueHwus1, BOCIIpou3-
Boaumoro ammnyyoii BHUHWM.

Cmmuenue ammyiasl HHII UM ¢ ammynoit BHUMM
MPOBOIMIM C TTOMOIIBIO 3TaJIOHHOI CITEKTPOIMPOMETPH-
YeCKOM YCTAaHOBKM — (POTO3JIEKTPUYECKOTO KOMIIapaTopa
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Puc. 8. MNpennoxeHHble cxembl NpoBeAeHUs UaMepeHun: 1 — usnyyartenb C penepHon TOYKOM Meau; 2 — POTOSNEKTPUYECKUI
KoMMapaTop sipKocTel; 3 — 3TanoHHas TemnepaTtypHas namna

saprocteit (PKA) m3 cocraBa I'DT 34-2007 [5]. B co-
OTBETCTBUM C pa3pabOTaHHBIM TeXHUYIECKUM ITPOTOKO-
JIOM, M3MepEeHUsI TTPOBOIMIN TIpU 3(PGhEKTUBHON UTHHE
BoJIHBI 656,3 HM. Ilpu paspabotke TexHMYECKOro mpo-
TOKOJIa OBITM TIPEUTOXKEHBI JBE allbTepPHATHBHBIC METO-
VKU BBITIOJTHEHUSI M3MEPEHUI, KOTOphIe CXEMaTHYHO
npeacraBieHbl Ha puc. 8. IlepBblil BapuaHT 3aKiovaeT-
¢S B IpaayMpOBaHUM B PEMEPHOM TOUKEe MeIu COOCTBEHHO
STAJIOHHOM CIIEKTPOIMPOMETPUYECKON YCTAHOBKU, TO €CTh
B OIpeIeJICHNU BLIXOMHOTO curHajia mpueMHuka OKS npu
TeMIIepaType 3aTBEpPACBaHMS MEIU TS KaxKION M3 aMITyIlL.
B stoM ciyyae mpeoOpa3zoBaHMe M3MEHEHMSI BBIXOITHOTO
curHama DK B TemmepaTypHBINI SKBHBAJICHT TpeOy-
€T 3HaHWS KPYTU3HBI TPATyHMPOBOYHOM XapaKTEePHCTUKHU

L Lt T T b

Puc. 9. BbibpaHHasi cxema npoBefeHuss usmepeHuii: 1 — umanyyatenb C penepHoOn TOYKOW Meau; 2 —

(ayBctBuTenbHOCTH) DKSI. BTopoit BapuaHT mpeanoiaract
rpamyrupoBaHUe TeMIICpaTypHOU JIAMITBI B PEIIEPHOI TOY-
Ke Meou IyTeM KOMMapupoBaHUs (YpaBHUBAHUS) CIIEK-
TPaJbHOW SIPKOCTHU JIEHTBI JIAMITBI C SIPKOCTBIO U3TYJEHUSI
MOJIOCTU aMIIyJibl METOIOM PaBHBIX BBIXOTHBIX CUTHAIOB
@K, OueBUIHO, YTO B 3TOM CJIyvae JUIsl TpeoOpa3oBaHusI
pa3HOCTel TOKOB B 1IETIM JIaMITbI, TIOJTyYEHHBIX TP €e Tpa-
QYUPOBAHUM, B TEMIIEpaTypHbI SKBUBAJIEHT HEOOXOIMMO
MpeaBapUTEIbHO OMpPENeUTh KPYTU3HY TPagyrMpOBOYHOM
XapaKTePUCTUKK MCIIONb3YeMOM JIAMITBI 1T TEMITEpaTyphl
1084,62 °C. C y4eToM TEXHMYECKMX M METPOJIOTMUECKIUX
xapakrepuctuk ®OKS, KoHeUHBIM BapwaHTOM TIPOBEIE-
HUST M3MEPEHMIT OBUIa TIpUHSTA KOMOWHAIIAS M3 IBYX
cxeM (puc. 9), B KOTOpoil TemmeparypHas JiamIa, Mpem-
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POTOINEKTPUUECKUIA

KomnapaTop sipkocTen; 3 — aTanoHHas TemnepaTtypHas namna, npeaBapuTEnbHO OTrpadyvpoBaHHas B TOYKe meau
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BapUTEJIbHO OTIPAJyMpPOBAHHASI B PEMEPHON TOUKE MeEIu
¢ yyeroMm omnopHoro 3HaueHuss CCT-KS5 [1], ucnonb3o-
Bajlach KaK WCTOYHUK CPAaBHEHUST BBIXOJHBIX CHTHAJIOB
®KA npu perucrpaiuu 1mwiato 000OMX YYaCTHUKOB CIIW-
yeHwmii. [Ipy aTOM pacuer TeMrnepaTypbl, COOTBETCTBYIOIIEH
BeixogHOMy curHany @K npu permctpanuy ¢a3oBoro
repexofa 3aTBepleBaHusI, BBITIONHSIICS B COOTBETCTBUU
¢ (dopmynoit

C
T: 2 7(1)
U ‘<
A, -In e
Ingi
Upcn
U, -K

rae /13(‘) s dexTuBHag UIMHA BOJHBI, M; C, =
= 0,014388 m'K; UlDen — BoixogHoi curHan ®KS npu
BU3MPOBAaHUU 3TAJOHHOM TEeMIEpaTypHO JaMIIbI
(puc. 9), B; T, — TeMrepaTypa pernepHOil TOYKH Menu
(1357,77 K); Ucb — BoeIxogHoil curHan MKS, coorBeTt-
CTBYIOIIMI TIJIATO 3aTBEpACBAHUS TSI aMITyJl YIaCTHU-
KoB ciudeHuil, B; K — koadduiimeHT HeMTUHEHHOCTH
BBIXOTHOM xapakTepuctuku OKSI.

XapakTepuCTUKNA TPaUTOBBIX aMIIyJI C PeTiepHOi
TOYKOM MeIU YYaCTHUKOB CIMYEHUI TTPUBEIEHBI B Ta0JI.
4. Kak MoOxHO BuAeTh, pa3mepnl turis HHI[ UM
B 1,5 — 2 pa3za Oonblie pa3zmepoB amiyabl BHUUM,
COOTBETCTBEHHO Macca 3aIllaBJieHHOro B tureab BHU-
WM penepHoro Metamia 6ojiee ueM B 3 pa3a MeEHBIIIE.
B cBs3U ¢ cylecTBeHHBIM pa3IndveM rabapuTHBIX pas-
MepoB amItyJ, KoHcTpyKiusg ey BB3500YY, koropyio
ucnois3oBain B0 BHUUM g manHbIx mccienosa-
HUIA, OBlJIa YCOBEPIICHCTBOBAHA JUISI BOBMOXHOCTH pe-
aM3alndy IUIATO 3aTBepAcBaHUS IId 00enx amityd. JIrs
OCTUPOBKU onTudeckoit cuctemMbl MKSI Ha BbIXOZHOE
otBepctre mnojoctu amiyiasl HHII MM npumeHnsinach
cnenuanbHasg auadparma auametrpom 2,5 mm. Creny-

1087

"

1086,5

€T OTMETUTb, YTO pa3Mep MoJsl 3peHUs] ONTUYECKOM
cucrembl @K cocrasiaster 0,7 x 0,7 MM, a TTOJIyIIN-

puHa paboueil mosaockl mpomyckaHus — 5,0 HM.

Tabmuma 4
XapaKTepUCTUKN TPaUTOBBIX aMITyJI

Haumenosanue nmapamerpa | BHUNUM | HHII UM
JnuHa amIysibl, MM 84,0 168.4
JAunaMeTp aMmITysibl, MM 28,0 41,5
Macca merauia, T 160 510
Yucrora Merauia, % 99,992 99,996
DddekTrBHAA U3ITydaTeIh-
Hasl CIIOCOOHOCTH IOJOCTH 0,99993 0,99981
JluameTp BBIXOAHOM arepTyphbl
TOJIOCTH, MM 2,0 3,0

IlapameTpsl ONTUMAJbHBIX PEXMMOB Harpena
u oxjaxnenusi turis HHII MM ycraHaBnmuBaiuch Ha
OCHOBaHMU 3KCIEPUMEHTAIbHBIX UCCICIOBAHUI TEMIIC-
patypHoro nojisg rieun BB3500YY, pexxuma paGoThl nieun
C TUTJIEM JAHHOW KOH(MUTYypalllu M Maccoil perepHOro
meTanna. [1pu Temmeparypax Boie 350 °C ocyiiecTBisi-
JIach IPOMYBKA pabovero IMPOCTPAHCTBA TIEUYM aprOHOM
JUISL TIpeloTBpallleHus BblropaHusi rpaduta. B obuiem
BUJIE LIUKJI MCCIETOBAHUN IJIsT KaXI0il U3 rpadUTOBBIX
aMITyJl COCTOSUT M3 TOCIeq0BaTeIbHOCTU MPOLIEAYp: pe-
aIM3allid U PEerucTpallvy IUIaTO TUIABJICHUST W 3aTBep-
JeBaHUST MeId, 00pabOTKU SKCIEPUMEHTATbHBIX JTAHHBIX
o IUIaTo, OmNpefeeHus pasHoctu AT~ Mexay 3Haye-
HUSIMU TeMIIepaTyp ILIaBJICHUs] U 3aTBEpPACBAHUS:

AT = (U, — U) / (dU/dT,,),

rae dU/dT,, — KpyTu3Ha rpajyupOBOYHON XapakTepuc-
nku OKS B pernepHOit TOUKe Menm.

s turng HHIL UM Gbuio peanu3oBaHo 6 LiK-
KJIOB “niaBjiieHue-3aTBepaeBaHue”. TUIUYHBINA BUJ
TMOJIYICHHBIX TEPMHMYECKUX KPUBBIX IIPEIACTABIICH Ha
puc. 10, a pe3yabraTbhl 00pabOTKN 3KCIIEPUMEHTATBHBIX

1086

t)C

1085,5

1085 §

1084,5

Temneparypa

1084

PO T T R

.
e

1083,5

-
——

1083

1543 15:63 16:03 16:13

16:23

16:33 16:43 16:53 17:03

Bpewms

Puc. 10. Mnato dasoBbix nepexogos ans amnynsl HHL VM
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Tabnuia 5
DKcrepuMeHTalbHbIe AaHHbIe M1 amiyasl HHIT UM
Howmep LKA Iato ITponoKUTENBLHOCTD HaIS.TIOH iaro, U, mB dU/dT.., wB/°C| AT °C

U3MEPEHU IJ1aTo, MUH C /MuH U, wB Cu n-3

1 I1naBneHue 3 0,040 32,318 0.06
3arBepaeBaHue 10 0,016 32,295 0.3860 ’

5 [1aBneHue 4 0,024 32,300 ’ 0.03
3arBepaeBaHue 11 0,012 32,287 ’

3 ITnaBnenue 12 0,020 32,103 0.10
3arBepaeBaHue 24 0,004 32,064 0.3856 ’

A InaBnenue 17 0,009 32,077 ’ 0.10
3arBepaeBaHue 21 0,005 32,041 ’

ITnaBnenue 6 0,016 32,245 6

> 3arBepaeBaHue 9 0,010 32,222 0.3858 0.0

6 ITnaBnenue 14 0,010 32,213 ’ 0.07
3arBepaeBaHue 13 0,015 32,187 ’

JMaHHBIX — B TabJI. 5, TAe HAKJIOH MJaTO — abCOJIOTHOE
3HAYCHME M3MeHEHUS BhixomHoro curHaiza ®KS B TeM-
IepaTypHOM SKBHMBAJICHTE 3a | MHWHYTY perucTpalnu
miato; U n U, — BeixonHoii curnan @K, noayyeHHbi
B pe3yibTaTe 00pabOTKM 3KCITIEPUMEHTAIBHBIX JTaHHBIX
COOTBETCTBEHHO ITIO TIJIaTO TIIABJICHWS W 3aTBepicBa-
nus; dU/dT. — KpyTM3Ha TpaaiyMpOBOYHOM Xapak-
tepuctuku @K B Touke memm; AT, = — 3HavyeHue,
paccunthiBaeMoe 110 dopmyiie (2). ITonoxutenbHbIR
3HAK BEJIMYMHBI AT CBUIETENbCTBYET O KOPPEKTHOC-
TU TPOBEACHHBIX M3MEPEHUI M, KaK CJIEICTBHUE, JO-
CTOBEPHOCTH TIOJYYCHHBIX PE3yIbTaTOB.

[TpomoXUTeTbHOCTh TIIATO 3aTBEpACBAHUS 3aBH-
CHUT OT 3aJaHHOTO PEXMMa OXJIAXICHMS TUTIS M, KakK
MOXHO BHIETb U3 TabJ. 5, cocTaBiseT oT 9 10 24 MUH.
3HaueHUe Tepernana TeMIepaTypsl IO IUIaTO 3aTBepIe-
BaHWS, PACCUYNTBIBaeMOe KaK IPOM3BEICHUE IINTEITb-
HOCTM TIJIaTO Ha BEJWMYMHY HaKJIOHA IUIaTO, BapbUpY-
erca ot 0,090 °C B 5-m umkie usmepenuit go 0,195 °C
B 6-M 1ukie uaMepeHuii. CiaeayeT OTMETUTh, YTO 3TOT
rnmapameTp Iuiato npu mcciegoBanusax Ha JETY 06-03-
96 (Af B Taln. 2) MMeN aHAJOTMYHbIN MOPAIOK U CO-
craBwi ot 0,058 mo 0,173 °C. Pasmax Benumuunsl dU/
dT o, 32 3 mHA WCCIenoBaHUM (MO ABa IIUKJIA M3Mepe-
HUI B IeHb) B TeMIIepaTypHOM SKBUBAJIICHTE COCTABIII
0,001 °C, yTo 0OYCIOBIEHO XapaKTepUCTUKAMM Ipeii-
da (HecrabunbHOCTH) B1eMeHTOB DK,

XoTsT MaccoBast OOJISI TIpUMECEi B periepHOM Me-
tamae amiryasl BHUMM (1abn. 4) HECKOIbKO 0O0JIb-
1ie, 4yeM y MeTajuia, 3aruiaBieHHoro B tureib HHII
WM, cpaBHUTENbHBbIE peE3yJbTaThbl UCCIEAOBAHUM,
MpUBEAEHHbIE B Ta0J. 6, MMOKAa3bIBAIOT, YTO IIPU pe-
anu3allMy [UIaTo 3aTBepAeBaHus s ammyiasl BHU-
UM sHauenusa senudnmH Af, wu AT B 1,5 — 2 pasa
MeHblue, yeM g turias HHIL UM, npu stom mak-
CUMaJibHasl TIPOAOJLKMTEILHOCTh IIJIaTO TpU pabote
¢ turieM BHUUM c maccoit metauta 160 r cocras-
et 32 MUH, B TO BpeMs Kak misg ammyasl HHIT UM
¢ Maccoir meramna 510 T oHa cocraBmsieT 24 MUH.
DTO MOXKET OOBSICHSTHCS TPYTHOCTSIMHU TIpU TTOIOOpE
pexXXMMOB HarpeBa M oxyiaxaeHus turiasgs HHI[ VUM,
BBI3BAHHBIMHM 3HAUYMTEJIBHBIMU TabapyUTaMU TOCIIEIHE-
o ¥ KOHCTPYKTUBHBIMU OCOOCHHOCTSIMHM €TI0 MOHTaXKa
B neun BB3500YY.

PesynbTaTthl pacuera mno gopmyne (1) 3HaueHUi
TeMITepaTypbl, COOTBETCTBYIOIINX BBIXOJHOMY CUTHA-
ay ®KS npu peructpauuu 5-tv ha3oBBIX ITEPEXOI0B
3aTBEPACBAHUS [JISI TUIJIEM YYACTHUKOB CIMYEHUMH,
npuBeaeHbl B Tabn. 7, rtae AT — OTKJIOHEHUS 3Ha-
yeHuit, nmoaydeHHoix misgs HHIL MM, or 3HaueHuit
BHUWM; u, — cranmapTHasg HEONPEeIeICHHOCTh THIIa
A 1151 cpenHero apudmernyeckoro 3Hadenus AT; u, —
KOMOWHMpPOBAaHHAsS CTaHOAPTHASI HEOIPEIeICHHOCTD
pesyabrara AT.

Tabauua 6
Pesynbrathl 00pabOTKM MAaHHBIX MPU PETUCTpaluy Tuiato ¢ momoinbio DK
TMapameTpbl miaTo BHUUM (5 Ll‘{/lKJIOB HHII UM (6 LIUI/IKHOB
U3MEPEHUIA) U3MEPEHUIA)
IIpono/KuTeIbHOCTD TUIATO 3aTBepAeBaHUS, MUH or 10 mo 32 or 9 mo 24
[Mepeman Temneparypbl 1o riaro 3arsepaeBanus Az, MK ot 56 1o 96 ot 90 mo 195
AT , mK or 5 mo 70 or 30 mo 100
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Tabnuua 7
Pesynbratbl ciiMuyeHus amiys ¢ pernepHOl TOYKOW Meau
BoixogHoit curtan @KS B TemneparypHoM
Homep nmkna aKBuBajeHTe, °C HHL UM — BHUUM
3aTBepACBaHUS
BHUUM HHII M AT, K u, K(n=15) | u,K k=1
1 1084,63 1084,56 -0,07
2 1084,64 1084,54 —0,10
3 1084,66 1084,61 —0,05 0,011 0,065
4 1084,68 1084,63 —0,05
5 1084,65 1084,55 —0,10
CpenHee 1084,652 1084,578 —0,074
OueHka KOMOMHUPOBAHHOM CTaHIApTHON HEOo- Tabmuma 8
npenenreHHocTH u i pasHoctu AT (HHLL UM — BromxeT HeompeneaeHHOCTH
BHWWM) BrITIONHSIACH B COOTBETCTBUU C BBIPAKEHUEM VCTOYHUK 3HaueHUe
HMHA HeomnpeaeeHHOCTU (k=1), MK
\/ﬁ HHII MM |Yucrora meraiia 30,0
u =4/U, +U
° A TB O WznyuyatenbHast
CMOCOOHOCTh TOJOCTU 20,0
rae Ué = ZU;i ; Uy — CTaHJapTHast HEOTIPEIEJEHHOCTD, WUnentudukauus miato 5,0
olieHeHHasl mo Tuily B. B Oromxer HeompenenaeHHOC- OxnaxmeHue Jepe3
TH, TIPEACTABICHHBII B Ta0J. 8, BKIIOYEHBI COCTaBIISIO- OTBEPCTUE TIOJIOCTU 10,0
e, cBa3aHHble ¢ amnyasamuy BHUMUM w HHI UM, |BHHUHMM |Yucrora merajuia 20,0
a takke ¢ xapakrtepuctnkamu DKS. Cocrapisionine, WsnyvatenbHas
00YCJIOBJIEGHHBIE YKUCTOTOM WMCIOJb3YEMBIX METAJJIOB, CIIOCOOHOCTb MOJIOCTU 10,0
M3JIy4aTeIbHBIMU CIIOCOOHOCTSIMU TIOJIOCTEi (OT/IMune Wnenrudukanus 1iaro 30,0
KO3 duLMeHTa M3JIYyYeHUST OT EIMHUIIbI), WUIEHTHU- Oxmaxnenue 4epes
(ukauMei waTo M mpoleccaMu TeIUI00OMEHa, Xa- OTBEPCTUE TIOJIOCTU 10,0
PAKTEpU3YIOT TUIIM C PEIEPHBIMU TOYKAMU. B CBOIO CriekTpanbHble MapamMeTphl 10,0
o4depelb, CIIEKTPaIbHbIE TTapaMeTphl, BIUgHUe 3¢ deKTa ObdekT BIUsSHYS pasmepa
pa3mepa MCTOUYHMKA, HECTAOMILHOCTD (nmpeiid), paspe- VICTOYHIKA M3/Ty4CHNA 20,0
maoas CrnocoGHOCTh U CTAGUIBHOCTb TO3UIMOHU- Apeiid 20,0
pPOBaHMs OTHOCATCS K XapaKTEPUCTUKAM 3TaJOHHOM Paspeuenne 4,0
CIIEKTPONUPOMETPUYECKOil yeTaHosku — DK, B rpa- fOctuposka
uyeckoM Buzie pe3yJbTaThl IMEPBOTO 3Tara CAMYCHU (MOSHUMOHMPOBaHHe) 15,0
npuBeaeHsr Ha puc. 11. Bocmnpoussonumocts AT, u, 11,0
OTKJIOHEHME 3HAYeHMSI TeMIIepaTyphbl, BOCIIPOM3-
BOIMMOTO aMITyJI0ii penepHoit Touku menu HHLL UM, Komb6unnposanHas Heoripe-
neneHHocTh, U, MK (k=1) 65,0
PacuiupenHnas Heompene-
0100 neraHocth, U, MK (k=2) 130,0
0'[]50 U UUUUUSUR—— L —
. OT 3HayeHus1, BocrpousBoaumoro ammyiaoir BHUNM,
g 0000 Y . coctaBusio MuHyc 74 MK, a olieHka paciimpeHHO
§ -0,050 HeOoNpeaeeHHOCTU JaHHOro oTkiaoHeHus1 — 130 mK.
=4 ¥ HHU 1M VYkazaHHOe pacXxoxkAeHUEe MOXET 3aBUCETb OT UMCTOTHI
g Bk KCTIOJb3YeMbIX METAJIJIOB, TAKUM O0pa3oM, BeJIMYMHA
-0,150 pacxoXkIeHUsT TIPEICTaBisgeT MHTEPEC, B TOM YHCIIE,
i 0200 4 R i — U IIp1 OLCHKE IIPaBWILHOCTH IIOAXONA K OLCHUBAaHUIO
. COCTABJISIIOLLEH, CBS3aHHON C YUCTOTON PErepHOro Me-
-0,250

Puvc. 11. PesynbraTtbl nepsBoro atana ChvMYeHWn, pacluMpeHHas
HeornpegeneHHocTb (k=2)

Tajuia.
ITonydyeHHBIE pe3yabTaThl SIBISIOTCS YIOBIIE-
TBOPUTEJIBHBIMA U CBHUAETEJBCTBYIOT O COOTBETCTBUU
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Tabnuua 9
®opmupoBanrue CMC-gaHHBIX B pEMEpHON TOUKE Meau
Xapaktepuctukn CMC-gaHHBIX
Unentudpukaumsa CMC-cTpok. T P T P T "
CepBHCHAs KATEropHs HCTPYMEHT WJIN WM MHCTPYMEHTA eMIepaTypHbIit | K
apredaxTt WM METOJ nuamnasoH, C CMC
TemnepaTtypa — cpencrsa,
1 HCIIOIb3yeMble ISl ompeese-
Husgs MTII-90
11 IlepBuuHbIE STYEHKU
) C pernepHbIMU TOYKAMU
Ol Ty ———— Sluetixa — yepHoOe CiInvyeHue ¢ UCIOJb-
1.1.2 P TeJI0 C perepHoit 30BaHUEM paavalU- 1084,62 0,4
TepMOMETPUU .
toukoil (Cu) OHHOT'O TEPMOMETPA
12 KowmrutexT ammapatypbl IS
’ pealu3aly perepHbIX TOYEK
AMMapaTypa sl paliallioH- Ileub ¢ sueitkoin — CimyeHne ¢ MCITOJb-
1.2.2 riapatyp p YepHOe TeJIo C pe- 30BaHUEM pagualn- 1084,62 0,4
HOIl TepMOMETPUU o o
MEepHOI TOYKON Menu | OHHOTO TepMOMeETpa

TeXHUYECKNX U METPOJIOTMUECKMX XapaKTePUCTUK OCHO-
Horo aementa JETY 06-03-96 — usnyyaresst ¢ pernep-
HOIT TOUKOI M — YPOBHIO aHAJIOTMYHOTO 00OPYIOBAHUS
snaboparopuit HMU, y4yacTBOBaBIIMX B KJIIOYEBBIX CJIU-
yeHusix CCT-KS [1]. Croutr oTMETUTb, YTO MOTYyYEHHBIE
pe3y/bTaThl HE MMEIOT HEMOCPEACTBEHHON IMPOCIeKuBa-
eMoctu K ornopHomy 3HaueHuto CCT-KS5, u, takum 006-
pazoMm, miepBbiii atan npoekta COOMET.T-KS5 cnemyer
paccMaTpuBaTh Kak CaMOCTOSITEJIbHOE CIIMYEHUE CO CTa-
TYyCOM “permoHajibHOe OIMOJHUTENbHOE”, TPOBEICH-
HOE, TJIABHBIM 00pasoM, [JIsl JOKA3aTebHOM MONNEPXKU
CMC-cTpok.

WNs3meputenbHble U KaluOPOBOYHBIE BO3MOXHOC-
THU, TIpUBEIEHHbIE B TaOM. 9, ObTU CcHOPMUPOBAHBI
¢ yueroM mokymeHTOB ,,CMC Service Categories”
n ,,CMC Review Protocol: Radiation Thermometry”
[6] v B ycTaHOBJIEHHOM TOPSIIKE HAMpaBJIeHbl HA BHYT-
PUPETMOHATIBHYIO M MEXPETMOHAIbHYI0 3KCIIePTU3HI.
IIpu BBIOOpPE aOCOMIOTHOTO 3HAYEHUSI PaCIIMPEHHON
HeomnpeneneHHoCTH U, . YYUTBIBAIUCH TAKXKE NaHHbIE
npunoxenus VIII ¢unanbHOoro otuera “B” [1], rme
laHa OIIeHKa HEOIpeNeJeHHOCTU IS pealu3aluu
TeMmIiepaTypbl 3aTBepAeBaHUS MeOu C IPUMEHEHUEM
obopynoBanuss HHII MUM. Takum obOpa3om, mepBbIit
stan cmmyeHnit COOMET.T-KS5 mo3Boaui npeacTaBuTh
CMC-gaHHBIe HEMTOCPEACTBEHHO 1T TPa(UTOBBIX aM-
ImyJ1 (sT9eeK) ¢ perepHOi TOYKO MeIn W CTajl OCHOBOI
IIJIST TIPOBEIEHUSI BTOPOTO 3Tama padoT 10 Ha3BaHHOM
teme COOMET. BrinosHeHue cienyollero sramna aact

BO3MOXHOCThL pacimpeHnss CMC-gaHHBIX YKpanHbI
B 00JIaCTU TIMPOMETPUH, a TAaKKe TTO3BOJIUT OIPEHCIUTh
crernedb skBuBasieHTHOCTH JETY 06-03-96 10 OTHO-
IIEHUIO0 K omopHOMYy 3HauyeHuto ciaudyeHuit CCT-KS5
B PETIepHOIl TOYKEe MeEIu.
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