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I'ocynapcTBeHHas cucTeMa 00eCTIEYEHHs €JHHCTBA H3MEPEHHH
Tepmoanaausaropsi Jing Yi Gao Ke MII 68-221-2023
Meroka noBepkH

1 O6mue nmoJoxkeHnst
1.1 Hacrosmas MeToAWKa TIOBEPKH paclIpOCTpaHSIETCs Ha TEPMOAHAIH3AaTOPEI
Jing Yi Gao Ke (manee — TepMoaHanIn3aTOpEl) U YCTAHABIMBAET METO/IBl H CPEICTBA NIEPBHYHON H
nepuoauyeckoi nosepok. IloBepka TepMoaHan3aTOpPOB JI0JKHA IPOM3BOAMTECA B COOTBETCTBHH C

TpeOOBaHHSMH HACTOSMIEH METOTHUKH.

1.2 Ilpu npoBeieHUH NOBEPKHU I0JDKHA 00€CEeYnBaThCA IPOCIIEKABAEMOCTE K:

- I'OT 34 TI'ocynapcTBEeHHOMY MEPBHYHOMY 3TAJIOHY €IAMHHIIBI TEMIIEpATyphl B JHAla3oHe
n3mepernid Temneparypsl ot 0 °C o 3200 °C cormacHo ['ocynapcTBeHHOH NOBEPOYHOH CXeMe A
Cpe/ICTB H3MEPEHHH TeMITepaTyphsl, YTBEP)KICHHOH ITpuKa3oM PeepabHOro areHTCTBa M0 TEXHHYe-
CKOMY PEryJIMpOBaHHIO U MeTpoJioruu ot 23.12.2022 Ne 32353;

- I'OT 35 TI'ocynapcTBeHHOMY NMEPBHYHOMY 3TAJIOHY €IMHHIIBI TEMIIEPATypPhl B JIHANa30HEe
n3Meperni temnepatypsl oT 0,3 mo 273,16 K cormacHo I'ocynapcTBeHHOH MOBEPOYHOM CXeMe Ui
CpeZCTB H3MEPEHHI TeMIIepaTyphbl, YTBEPKIACHHOH ITpuKa3oM DeepaibHOro areHTCTBa 10 TEXHHYe-
CKOMY PeryJIHpOBaHHIO H METPOJIOoruH oT 23.12.2022 Ne 3253;

- I'DT 60 locymapcTBeHHOMY MEPBHYHOMY 3TAJIOHY €IHHHIIBI YIENBHOH TEIIOEMKOCTH
TBEPIBIX TeN coriacHO ['ocynapCTBeHHO# MOBEPOYHOM CXeMe Ul CPeJICTB M3MEPEHHH YIEIbHOH
TEILUIOEMKOCTH H Y€JIbHOM 3HTAIbIIHH TBEP/BIX TeJ B AHANa30He W3MEPEHHH TeMmmeparypsl oT 260
no 870 K, yrBepxeHHo# npukazom @eeparbHOro areHTCTBA 110 TEXHHYECKOMY PETYIHPOBAHHIO H
Metponorud ot 02.06.2021 Ne 925;

- I'DT 67 l'ocynapcTBEeHHOMY MEPBHYHOMY CIEIHATBHOMY 3TaJOHY €IMHHII YIEIBHOM 3H-
TAIBIMHA H YIEIbHOM TEII0EMKOCTH TBEPIBIX Tel B aAuana3oHe temnepatypsl oT 700 xo 1800 K co-
rinacHo ['ocynapcTBeHHOH MOBEPOYHOH CXeMe JUIS CPEICTB M3MEPEHHH YAEIbHOW SHTAILIHH H
yJeJIbHOM TEIIOEMKOCTH TBEP/BIX Tell B auanazone Temnepatypsl ot 700 no 1800 K, yrBepxaeHHO#
I'OCT P 8.872-2014;

- I'DT 79 TocynapcTBEHHOMY NEPBHYHOMY CIIEIHAIBHOMY 3TAIOHY €IMHHIBI YAETBHOM
TEIIOEMKOCTH TBEPABIX Tejl B auanasone temmeparyp ot 2 10 300 K cornacno I'ocymapctBeHHO#
TIOBEPOYHOM CXeMe I CPECTB M3MEpEHH# y/eNbHOH TEIUIOEMKOCTH TBEPABIX Tell B JHama3’oHe
temnepatypsl ot 2 1o 300 K, yrBepxaeHHoH nprkazoM PelepaibHOro areHTCTBA M0 TEXHHYECKOMY
peryupoBaHuio 1 MeTposiorus ot 19.08.2022 Ne 2071;

- I'DT 3 lNocymapcTBeHHOMY IEPBHYHOMY 3TaJIOHY €IMHHIBI MACCHI — KHJIOTpaMMa corjac-
Ho ['0CcyJ1apCTBEHHOM MOBEPOYHO#M CXeMe [UIS CPEICTB H3MEPEHHH MacChl, YTBEPKICHHOH PHKa30M
®defiepaTbHOrO areHTCTBA 110 TEXHHYECKOMY PeryJTHpoBaHHIO H MeTposorun ot 04.07.2022 Ne 1622;

- JlomyckaeTcs NpHMEHEHHE TIPH TIPOBEJEHAH IIOBEPKH 10 TEMIIEpaType CTaHIapTHBIX 00-
Pa3loB YTBEPKIEHHBIX THIIOB, METPOJIOTHYECKHE XapaKTEPHCTHKH KOTOPBIX ONpEENIeHBl METOIOM
i depeHIHaTbHON CKAaHUPYIOIIEH KATOPHMETPHH C HCIOJIb30BAHHEM AaTTECTOBAHHBIX METOJHK
M3MepeHHi, pe/lyCMaTPHBAIONIUX IPAMEHEHHE CTaHAapTHRIX 00pa3oB TeMIIEPATYphl (ha30BbIX Ie-
PEXO/I0B (TEPMOIMHAMHUYECKHX CBOHCTB), IPOCIEKHBAEMBIX K IOCYIapCTBEHHOMY NEPBHYHOMY 3Ta-
nony I'DT 34 B cooTBeTcTBHH ¢ mpukazoM DeepalbHOrO areHTCTBA M0 TEXHUYECKOMY PEryJImpoBa-
HHIO ¥ MeTpoiorud ot 23.12.2022 Ne 3253;

- JlomyckaeTcs IpHMEHEHHEe NPH MPOBEICHHH OBEPKH MO Macce CTaHIApTHBIX 00pa3ioB
YTBEPKIEHHBIX THIIOB, METPOJIOTHYECKHE XapPAaKTEPUCTHKH KOTOPBIX ONpe/Ie/IeHbl TEPMOrpaBUMET-
PHYECKHM METOJIOM C HCIIOJIb30BaHHEM aTTECTOBAHHBIX METOIMK M3MEPEHHH, IIpe/TyCMaTPHBAIOLIMX
NpYMEHEHHE MOBEPEHHBIX BECOB, NMPOCIEKHBAEMBIX K TOCYJAaPCTBEHHOMY IEPBHYHOMY OTAIOHY
I'DT 3 B cooTBeTCTBHH ¢ NMpHKa3oM DenepasbHOro areHTCTBa MO0 TEXHHYECKOMY PETyIHPOBaHHIO H
Mmetponoruu ot 04.07.2022 Ne 1622.

1.3 B HacTosmell METOHKE MMOBEPKH peai30BaHa MMOBEPKA METOJAMH IPAMBIX H KOCBEH-
HbIX (B cayvae npumerenus ['CO 11444-2019) usmepeHwuid.

1.4 HacTosmas MeTOJMKa TOBEPKH NPHMEHsETCS Ul MOBEPKH TepMOAHAIH3aTOPOB, HC-
NONb3YEMBIX B Ka4eCTBE CPEICTB W3MEPEHHH B COOTBETCTBHH C IOCYIapCTBEHHBIMH MOBEPOIHBIMH
cxemamu 110 11.1.2. B pe3ynbTare MOBEepKH IOKHEI OBITh MOATBEPXKICHE METPOJIOTHYECKHE XapaK-
TEPUCTHKH, IPUBEICHHEIE B Tabmune 1.
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Tabnuma 1 — MeTposioruueckue XxapakTepuCTHKH

HanmenoBanue XapaKTCPpHCTHKH

3HaueHue

ZCR-x

ZCT-x

ZRT-x

ZXF-x

Jluanason nokasanuit Temrepatypbl Ga3oBbIX 1EPEXO/IOB,
o o

ot -80 mo +1600

ot +25 no+1600

ot +25 o +1600

ot +25 o +1600

Jluanaszon uaMepeHHi TeMreparypbl (pa3oBbIX epexo 0B,
o0

oT -80 1o +1500%**

ot +25 mo +1500**

or +25 no +1500**

ot +25 no +1500**

Jlnanazon U3MepeHUH yIeIbHON HTAIBIMK (a30BBIX Iepe-
x010B*, KJx/Kr

ot 10 o 1000

ot 10 no 1000

| Jlnanazon u3Mepenuit yensnoi TemnoémMxoctu®, Jhi/(kr-K)

ot 200 mo 1500

ot 200 10 1500

[Tpenensr nomyckaemoit abcoMOTHONH MOrPENIHOCTH H3ME-
peHuii Temneparypsl (a3zoBbiX nepexoos, °C

+1,5 °C — ot -80 110 +300 °C BKJIIOY.
+3,0 °C — ¢B. +300 o +700 °C BKIJIHOY.
+5,0 °C — ¢B. +700 no +1500 °C

Ipenensl 1omycKkaeMoii OTHOCHTEIBHOM MOrPEIIHOCTH H3-

pCHHﬁ HU3MCHCHHA MACChl, MI'

7 o +5,0 +5,0 - a
MEpPEHHH YIeJIbHON SHTAIBIMK (PAa30BLIX IEpEXoaoB, Yo
[Ipenens! nonyckaeMoi OTHOCHTENIBHOM MOTPEIIHOCTH M3~ 450 450 i -
MepEHHH YIeIbHOH TeIIOEMKOCTH, %o ’ ’
Jlnana3on u3MepeHuil H3MEHEeHHUs Macchl, Mr*** - ot 1 no 200 ot 1 no 200 or 1 mo 200
ITpenens nonyckaeMol abCOTIOTHON MOTPEIIHOCTH H3Me- ) +0.,5 +0,5 £0,5

(THI'l €Y U CUCTEMBI OXIIa}KJlCHI/Iﬂ).

** Ycnonuenue — 1 — 1o +950 °C, A — o +1200 °C, B — no +1400 °C u H — 1o +1500 °C)
**k MakcuManbHas HaBecka oOpasna ¢ yyeroMm Turist 5000 mr

: HI/IaHaCiOHbI I/I3M€p€HHﬁ HaxoJATCA B IIpeaeiiax, YCTAHOBJIIEHHBIX B Tabumue 2 1 OIpeNe/IATCA KOMILIEeKTaluei KOHKPETHOI'O TEpMOaHaIu3aTopa u
NPpUBOAATCSA B IIACIIOPTE. l'[oaeplca KOHKPETHOr0 TepMOaHaJIu3aTropa IMpOBOAHTCSA B JHAIla30HE TEMIIEPATYPbl B 3aBUCHMOCTH OT €I'0 KOMILIEKTAallHH




2 HopMaTHBHBIE CCHLIKH

2.1 B HacTosmel METOIMKE HCIIOIB30BAHBI CCBUIKH Ha CJIEIYIONIHE JOKYMEHTHI:

IIpukas Muntpyna Poccun ot 15.12.2020 Ne 903m O6 yreepxaeHnu Ilpasun 1o
OXpaHe Tpy/Jia NpH KCILUTyaTallHH 3/IeKTPOYCTaHOBOK.

Ipuxas Poccranapra ot 19.08.2022 Ne 2071 O6 yTeepxaenun ['ocy1apcTBeHHOH 10-
BEPOYHON CXEMBbI I CPEJICTB H3MEPEHHH y/EIbHOH TEIIOEMKOCTH TBEPIbIX TEJ B JHaNa3’oHe
temneparypsl ot 2 10 300 K.

Ilpukas Poccranmapra ot 02.06.2021 Ne 925 O6 yrsepskiaenun 'ocy1apcTBeHHOH Mo-
BEPOY-HOM CXEMBI JUIS CPEICTB W3MEPEeHHil YIENbHOH TEIIOEMKOCTH H YIEIbHOH SHTAIbIIHHA
TBEp/BIX Tel B Hana3one Temmeparypsl ot 260 1o 870 K.

I'OCT P 8.872-2014 T'ocyaapcTBeHHas NMOBEpOYHAs CXeMa Ul CPEICTB H3MEpEHHMi
YENBHOM SHTAIBIHKA W YAETbHOH TEIUIOEMKOCTH TBEPBIX TeJl B JMana3’oHe TeMIepaTypel OT
700 no 1800 K.

Ipuxa3s Poccranaapra ot 23.12.2022 Ne 3253 O6 ytsepxaenun ['ocy 1apcTBeHHOH mo-
BEPOYHOM CXEMBbI U1 CPEJICTB H3MEPEHHH TEMIIEpaTyphl.

Ipuxa3s Poccranaapra ot 04.07.2022 Ne 1622 O6 yTBepxaenuu I'ocy 1apcTBEHHOH mO-
BEPOYHON CXEMBI JUIs CPE/ICTB H3MEPEHHH MaCCHI.

'OCT OIML R 76-1-2011 I'ocymapcTBeHHast CHCTEMa 00eCIIEYeHHs €AMHCTBA H3Mepe-
auit ('CU). Becwl HeaBTOMaTHyeckoro aeicTsus. Yacte 1. MeTponoruyeckiue H TEXHHUECKHE
tpeboBanus. Mcnbrranus.

T'OCT 12.2.007.0-75 CCBT. Usnenus snexrporexuudeckue. Obmme TpeGopanus Ge3-
OTMACHOCTH.

I'OCT P 55134-2012 (MCO 11357-1:2009) ITnact™accel. Juddepenunanpas cKaHu-
pytomas kanopumerpus (JICK). Yacts 1. OOimxe mprHIAIBL

3 llepeuens onepanuii NOBEPKH
3.1 IIpu mpoBe/IeHUH OBEPKH BBINOJHSIOTCS ONEPAIHH, yKa3aHHBIE B TabuHLe 2.

Tabnuna 2 — Onepanuu NOBEPKH

O0s3aTeIbHOCTE IPOBEAECHHS Homep pa3nena
oriepalldii py MoBepKe NpH | (IyHKTa) METOAHKH
MOBEPKH, B COOTBET-
HaumenoBaHue onepaidi . .
NEPBHYHOM | MEPHOANYECKON | CTBHH C KOTOPBIMH
NIOBEPKE NOBEPKE BBITIOJTHSIETCS OIle-
patus HOBEPKH

Buennuii ocMoTp Jla Jla 8
INoaroroBka K moBepKe H onpoboBaHHE Jla Jla 9
Cpe/iCTBa H3MEPEHHH
[TpoBepka nporpaMMHOro odecrnedeHus Jla Jla 10
Omnpeznenerue METPOJIOrHYECKHX Xapak-
TEPUCTHK CPE/ICTBAa H3MEPEHHH H 101~ ) ) 1
TBEPXK/ICHHE COOTBETCTBUS CPE/CTBA H3-
MEpEHHI METPOJIOrHYeCKHM TpeOOoBaHHAM
[IpoBepka auana3oHa U3MEPEHHH H Ompe-
nefieHne abCoMOTHOM MOrPEeNIHOCTH Jla Jla 1.1
H3MEpeHHH TeMIepaTypbl (a3oBbIX nepe- '
XOJIOB
IIpoBepka nuana3ona U3MEpEHHH U Onpe-
ZieNeHue OTHOCHTENLHOH NOrpeITHOCTH Jla T 112
H3MEpPEeHHIl YeIbHOM YHTAIBIHH (a3o-
BBIX IIEPEX0/I0B

| IIpoBepka auana3oHa U3MEPEHHH U OTIpe-
JIeJICHHE OTHOCHTEIBbHOH MOrPEeIIHOCTH Jla Jla 11.3
H3MEpeHHi YIeTbHON TemI0EMKOCTH




OO6s3aTenbHOCTD IPOBEICHHS Howmep pasnena
omepanudii npy nosepke Npu | (IMyHKTa) METOHKH
MOBEPKH, B COOTBET-
NEepBUYHON | MEPHOAHYECKOHM | CTBUH C KOTOPBIMH
MIOBEpKE NOBEpPKeE BBINOJIHSAETCA OIle-
paiysi IOBEpKH

HaumeHnoanue onepanuu

IIpoBepka nuana3zoHa U3MEpEHUH U OIpe-
neneHue abCoMOTHON MOTPELIHOCTH H3- Jla Ha 11.4
MepeHHH H3MEeHEeHHs MacChl'

! BapuanT nosepku u3 1. 11.4, Heo6X0 MBI JUIS IOBEPKH TEPMOAHAIA3aTOPa, BEIOHpaeTcs 110-
BEPHUTEIEM B 3aBHCUMOCTH OT TOTO, B KAKOM PeKuMe (CTATHYECKOM HIIH THHAMHYIECKOM) HCIIOJb-
3yeTcsi TEPMOAHAIH3aTOP

3.2 B ciyyae HeBhImonHeHHs TpeOoBaHHMH X0Tsa OBl K OJHOH M3 onepaiui, moBepka
MpeKpalaeTcs, TEPMOAHATH3ATOP MPU3HAIOT HENIPHUTOIHBIM K 3KCILTyaTallHy.

3.3 Jlonyckaetcs mMpoBeeHHe IEpPHOANIECKOH MOBEPKH IS MEHBIIIETO YHCIIa H3Meps-
eMBIX BEJIMYMH M Ha MEHBIIEM JHANa30He H3MEPEHHH, ONpeenieMOM KOMILIEKTalue# TepMo-
aHAJIM3aToOpa, Ha OCHOBAHMH MHCEMEHHOTO 3asBIECHH Biaje/bla TepMOaHATH3aTopa WK JIHIA,
Tpe/ICTABHBIIEr0 TEPMOAHATH3ATOP Ha MOBEPKY, C 00A3aTeIbHBIM yKa3aHHeM HHpopManuu od
o0BbeMe POBEICHHON MOBEPKH B COOTBETCTBHH C JEHCTBYIOIIHM 3aKOHOIATEIECTBOM.

4 TpeOoBaHHSA K yCJIOBHAM NPOBEACHHS MOBEPKH

[Ipu npoBeieHHH OBEPKH COOIIOAAIOT CIIEIYIONIHE HOPMATBHEIE YCIIOBHUS:
- TeMmmepaTypa OKpy»aromiero Bo3ayxa,’C or 15 mo 25;
- OTHOCHTEIbHAas BIAXKHOCTB, % ot 20 mo 80.

5 TpeboBanus K cHeIHAJIHCTAM, OCYIIECTB/IAIOMHEM NOBEPKY

K mpoBeneHHIO MOBEpKH JOIYCKAIOTCS JIMIA, M3YyYHBIIHE HACTOSIIYIO METOIHKY,
3KCILTyaTallHOHHYIO JIOKYMEHTAIHIO Ha TEPMOAHAH3aTOPHI M CPEJICTBA NOBEPKH, paboTaromme
d [polle[ue ChoemuanbHoe o0ydeHHe B KayecTBe IOBEPHTENss B OpraHH3alldH,
aKKpEeIHTOBaHHOH Ha MPaBO MOBEPKH CPEICTB M3MEPEHHH TeMIIepaTyphl H TEIUIOQH3HYECKHX
BEJIMYHH, a TAK)Ke CPEICTB H3MEPEHHH MACCHL.

6 MeTposiorayecKne H TeXHHYeCKHe TPeOOBaHHS K CPeICTBAM NOBEPKH
6.1 Tpu IIpoBe/IeHMH TIOBEPKH IIPEMEHSIOT CPE/ICTBA IOBEPKH, yKa3aHHbIe B Tabuuile 3.

Tabmna 3 — CpeficTBa NOBEPKH

Omnepanun |
IIOBEPKH,
MeTtponorudeckue TpeOOBaHHS K CPEICTBAM
Tpebyromue ITepeueHb peKOMEHIYEMBIX CPEJICTB
TIOBEPKH, HEOOXOIMMBIE UL IIPOBEICHHS
NPUMEHEHHS TIOBEPKH
MOBEPKH
CpeJiCTB
TIOBEPKH
1 2 3
CpezicTBO H3MEPEHHUIi TEMIIEPATYPBI OKpYKa- | TepMOTHrpoMeTp aBTOHOMHBIHA
JOIIEr0 BO3AyXa: JHaNa30H H3MEPEHHH OT UBA-6 moqupukamu UBA-6A-J12,
15 °C no 25 °C, npezensl gomyckaeMoii abco- | per. Ne 82393-21
9 motHo# norpemHocTH 0,7 °C.
CpencTBo H3MEpeHHH OTHOCHTEIILHOM BIIaX-
HOCTH OKPY’KarOIIero BO3IyXa: JHana3oH u3-
mepennii ot 20 % no 80 %, npenenst gomyc-
| kaemoii abcomrOTHOM morpemHocTH +2,5 %.




Onepanuu

TIOBEPKH, ,
| Metponoruyeckne TpeOOBaHHS K CPEACTBAM
Tpebyromue ITepedyeHs peKOMEHIYEMBIX CPE/ICTB
MOBEPKH, HEOOXOAUMBIE [UIs IPOBEICHHS
NIPHMEHEHHS NOBEPKH
[IOBEPKH
CpeaCTB
IIOBEPKH

1L.1;11.2

CraniapTHbie 00pa3ilbl TEMIEepaTyphl | Tel-
NOTHI (pa30BBIX EPEXOI0B:

T=0t129,75 °C no 30,05 °C, A=+0,1 °C
T=or 156,55 °C no 156,85 °C, A=+0,1 °C
T=0t1231,95 °C no 232,15 °C, A=+0,1 °C
T=01419,15 °C 10 419,95 °C, A=+0,4 °C
T=o0t1 630,15 °C 1o 631,05 °C, A=+0,4 °C

I'CO 2312-82/2316-82 (COTC®)

CrannapTHble 00pasiibl TEMIIEPATYPHI U
YIETbHOM SHTATBIHHA (Pa30BBIX NEPEXOIOB:
T=01270,9 °C n0 271,9 °C, A=+0,4 °C
T=01475,4 °C 10 476,4 °C, A=+0,4 °C
T=01659,4 °C no 661,4 °C, A==1,0 °C
T=ort 805,9 °C no 808,9 °C, A=+1,2°C

T= 01 960,9 °C no 962,9 °C, A=+1,3 °C
T=o0t1 1062,9 °C 10 1066,9 °C, A=+1,4 °C

I'CO 11890-2022/T'CO 11896-2022
(COTC®-2)

CranmaptHbie 00pas3siibl TeMIepaTypsl gaso-
BBIX N1E€PEXO0JI0B:
T= ot 1452,85 °C no 1456,85 °C, A=+2,0°C

I'CO 12229-2023/TCO 12230-2023
(CO COTC®-3)

CranapTHbie 00pasibl TeMIepaTypsl ¢aso-
BBIX NIEPEXOIOB:

T=ot 160,0 °C 10 170,0 °C, A=+0,4 °C

T= o0t 350,0 °C no 360,0 °C, A=+0,4 °C

T= ot 745,0 °C no 755,0 °C, A=+0,75 °C

I'CO 12005-2022TCO 12007-2022
(COTK)

Cranmaptabie 00pa3iibl TEpMOAHHAMHYECKHX
ceoiicts: T=771,6 °C, A=+0,6 °C.

I'CO 1363-78 (COTC-5)

Paboune 3TanoHsl B AHana3oHe 3HAYCHHH OT
50 no 2000 x/Ix/xr mo 'OCT P 8.872-2014.

BTopu4HEIe 3TATOHBI B IMana3oHe 3Ha4YeHHUH
ot 40 no 1300 xIx/xr no Ilpuka3y Poccran-
napta ot 02.06.2021 Ne 925.

I'CO 2312-82/2316-82,
['CO 11890-2022/T'CO 11896-2022,
I'CO 1363-78

CpenctBo H3MepeHHH MacChl: IHana3oH u3-
mepernit maccsl ot 0,001 no 100 r, KT I mo
['OCT P 53228-2008.

Bechl HEaBTOMATHYECKOTO JEHCTBHSA
ME/TLE/JE,

| per. Ne 53258-13
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Pabouwe 3TasoHBI B IHANa30He 3HAYEHUH OT
200 mo 2000 Tx/(kr-K) mo

['OCT P 8.872-2014.

BropuuHbIe 3TAIOHBI B THANa30HE 3HA4YECHHH
ot 50 mo 2900 JIx/(xr-K) no Ilpukasy Poc-
crangapta ot 02.06.2021 Ne 925.

I'CO 149-86I1 (COTC-1)

CpezncTBo H3MEpEHHH MacChl: IHaNa30H H3-
mepernit Maccsl oT 0,001 go 100 r, KT I mo
I'OCT P 53228-2008.

Bechl HeaBTOMATHYECKOTO JIEHCTBUS
ME/TLE/JE,
per. Ne 53258-13

11.4

PabGouue 3tanons! 1-ro pa3psna B qHanasoHe
3pagenni ot 1 1o 200 mr no IIpukasy Poc-
cragzapra ot 04.07.2022 Ne 1622.

Ha6op rups (1mMr-500r) E2,
per. Ne 58666-14




Onepauun

TIOBEPKH,
Mertponorudeckue TpebOBaHUA K CpeICTBAM
Tpebyromue [TepeueHs peKOMEHIYEMBIX CPEICTB
MOBEPKH, He0OX0AUMBIE UIS IPOBEACHHS
NPUMEHEHHS . MIOBEPKH
MOBEPKH
CpeacTB
IOBEPKH

CpencTBo u3MepeHHi Macchl: IHana3oH u3- | Beckl HEABTOMATHYECKOTO AEHCTBHSA
mepenuit maccel ot 0,001 1o 100 r, KT Imo | ME/TLE/JE,
I'OCT P 53228-2008. per. Ne 53258-13

Cranjaprabie 06pasis! B ananasone 3uave- | ['CO 11444-2019
Huii motepu Macchl ot 17 % 10 20 % npu
T=450 °C, A=+0,07 %, B nmana3zoHe 3Haue-
auit notepu Maccsl ot 27 % 10 31 % npu
T= 850 °C, A= 0,09 %.

6.2 TCO nomkHBI HMETH JIEHCTBYIONIHE MACIOpTa, CPEACTBA H3MEPEHHH IOJDKHBI
GBITH MOBEPEHBL, JAHHBIE O X IOBEPKE JO/DKHBI ObITh BHECeHBI B DeNepaibHblil HHbOpMALH-
oHHBIN (oH 10 obecnedeHnIO eANHCTBA H3MepeHui (nanee - DUD OEH).

6.3 JlomyckaeTcs IPUMEHEHHE aHATOTHYHBIX CPE/ICTB MOBEPKH C METPOJIOrHYECKUMH
M TEXHHYECKMMH XapaKTepHCTHKaMH, OOECIeuHBAIOIIMMH TpeOyeMyi0 TOYHOCTH TNepeaavu
€/IMHHUIl BEJIMYHH MOBEPSIEMOMY CPEICTBY M3MEPEHHH COTrJIaCHO COOTBETCTBYIOIIMM rocy/ap-
CTBEHHBIM TIOBEPOYHBIM CXEMAaM.

7 TpeboBanus (yc10Bus) 110 obecriedeHHI0 6€30NaCHOCTH NPOBeIeHHS MOBEPKH

IIpu mpoBeIeHHH MOBEPKH HEOOX0aUMO cobmoaaTh TpeboBanus 6€30MacHOCTH, yCTa-
HOBJICHHBIE B 3KCIUIyaTAlHOHHON IOKYMEHTAIlHH Ha TEPMOAHAIM3aTOPhl H CPE/ICTBA MOBEPKH,
I'OCT 12.2.007.0, ITpukas Muntpyaa Poccun Ne 903m.

8 BHemHuii 0cMOTP cpecTBA H3MEPEeHHi

8.1 Bremnuii 0CMOTpP MPOH3BOIAT BU3YaIbHO. [IpH BHEIHEM OCMOTpE CIIEAYET:

- YCTAaHOBHTh COOTBETCTBHE BHEIIHEr0 BHJA TEPMOAHAIM3aTOpa CBEACHUAM, IPHBE-
JICHHBIM B ONTHCAaHWH THIIA;

- BH3yalbHO OIIEHWTh BHEIIHHI BHI TEPMOAHAIU3aTOpa M OTCYTCTBHE BHIMMBIX I10-
BpEX/ICHHH, BIMAIOLIMX Ha €er0 paboTOCOCOOHOCTS;

- yOeIuThCs B HAMMYMHM MApKUPOBKH C SICHBIM yKa3aHHEM THIIA, MOJH(HKAINK | 3aBO/I-
CKOIro HOMepa TepMOaHaIH3aTopa;

- IPOBEPHTH KOMILIEKTHOCTh TEPMOAHAIH3aTOPA.

8.2 PesynbTarThl BHEIIHETO OCMOTPA CUYMTATh IOJIOKHTEILHBIMH, €CIIH BBIIOIHATCA
TpeGoBaHHs, yka3aHHbIE B 8.1 HacTOsIIEH METOTHKH.

9 IToaroToBKa K NOBEPKe H ONPoOOBaHHeE CPeICTBA H3MePeHHii

9.1 ITpoBOAAT KOHTPOJIb YCIOBHH ITOBEPKH C IOMOIIbIO TEPMOTHIPOMETPA B COOTBET-
CTBHH ¢ Tabmunei 3.

9.2 T'CO nomKHBI OBITH BRIIEPKAHBI B YCIIOBHSX MO paszeny 4 He meHee 1 4.

9.3 Ilepen mpoBeeHHEM TTOBEPKH BBIIOIHSIOT MOArOTOBHTE/bHBIE PAOOTEI, YKa3aHHbIE
B PYKOBOJICTBE T10 3KCILUTyaTallHd TEPMOAHAIM3aTOpa H B SKCIUTyaTAallHOHHBIX JIOKYMEHTaX Ha
CpeJICTBa IIOBEPKH.

9.4 Tlpu onpoGoBaHMH MPOBEPUTH MPABHJIBLHOCTh (YHKIMOHMPOBAHHS TEpMOAaHATH3a-
Topa. Heo6X0MMO BKTIOYMTH TEPMOAHAIH3ATOP H IPOBEPHTH HCIIPABHOCTH pabOThl HHHKATO-
POB, TOCTIE YeTro 3amyCTHTh IPOrpaMMHOE obecIiedeHHe | yOeUThCs B OTCYTCTBHH COOOLICHHH
00 onmmoOKax.

9.5 Pe3ynsTaT ompo0OBaHHsS CYMTAaTh IONOXKHTENBHBIM, €CITH MHIHKATOPHl paboTaroT
MCIIPAaBHO H OTCYTCTBYIOT COOOIIEHHs 00 ommubOKax.




10 IMpoBepka nmporpaMMHOro odecneveHHs cpeacTBa H3IMePEHHIH

10.1 VpenTuduKanMoOHHOE HAHMEHOBAaHHE W HOMEp BEPCHH MpPOTrpaMMHOro obecrede-
uus (nanee — [10) Tepmoananu3aropa uaeHTHQHIEPYeTcs B mporpaMmHoM obecrieuennn (Help
— About RSZ).

10.2 CpaBHHTH TOTyYeHHbIE JaHHbIE C HICHTHOHKAIIMOHHBIMH JJaHHBIMH, YKa3aHHBIMA
B ONIMCAHWH THIIA TEPMOAHATH3ATOPOB.

10.3 Pesynsrar moaTBepXkIeHHs cOOTBeTCTBHS BcTpoeHHOro IO cumTate momoxu-
TENLHBIM, €CITH HACHTH(OHKANMOHHBIE JaHHBIE COOTBETCTBYIOT YKa3aHHBIM B ONHCAHHH THIIA
TEPMOaHATH3aTOPOB, NpuBeieHHOM B DD OEMN.

11 Onpenesienne MeTPOJIOrHYECKHX XaPAKTEPHCTHK CPEACTBA H3MEPEHHH H
MOTBEPKIEHHE COOTBETCTBHA CPEICTBA H3IMEPEHHIH MeTPOIOrHYeCKHM TPeOOBaHHAM

11.1 IlpoBepka aWama3oHa W3MEPEHHH H OIpe/esieHHe aOCOMOTHOH IOrPElIHOCTH
H3MEpEHHH TeMmepaTyps! $a3oBbIX IEPEXO/I0B

11.1.1 IToaroToBUTH TEPMOAHATH3ATOP K paboTe B COOTBETCTBHH C PYKOBOJICTBOM II0
3KCILTyaTall|H.

11.1.2 B 3aBHCHMOCTH OT KOMIUIEKTAI[HH T€PMOAHATH3aTOpa, IPUBEIEHHON B Macrop-
Te, a IMEHHO, JMaNa30Ha H3MEPEHHHM M MCIIOB3YeMBIX THIJIEH, OCYIECTBHTE MOA00P CPENCTB
nosepku (I'CO), ucrons3ys pekoMenaanuy, ykasannsie B [Ipunoxernn D T'OCT P 55134-2012
¥ PYKOBOJCTBE II0 IKCIUTyaTanuu Tepmoananusaropa. [lonobpare 'CO ans mpoBeneHHs H3Me-
peHHii B TPEX TOYKaX JMana3oHa H3MepeHHH TepMoaHaiu3aTopa. JlomyckaeTcs npoBeicHHe U3-
MepeHHii B 60/1bIIeM KommyecTse ToueK. [IpamMepsl moabopa I'CO ykasaHsl B Tabmuie 4.

Tabmuna 4 — [Tpumepsl nogbopa I'CO

No I[Hanaaonu KOHTpOJIbHBIE TOYKH TEMIIEPATYPhl I'CO Ha ocHOBE
H3MEpEHHH Tun
TP reMmeparyper, | THrIS Ne JMana3oH W3MEpeHHil, B KO- SR/ BOTEIRCR.
Mepa °C TOYKH | TOPOM BEIOHpaercs Touka, °C e
1 ot -80 mo +260 Ga, In, Sn
1 | or-80 10 +950 ?;1‘2; 2 ot +260 110 +600 Bi, Zn
3 ot +600 no +950 Sb, Al, Ag
oF 24 3 — 1 ot +25 mo +500 Ga, In, Sn, Bi, Zn
2 +1500 pn 2 ot +500 mo +1000 Sb, Al, Ag
3 ot +1000 o +1500 Au, Ni

B ciyuasx, Koraa moa6op 3aTpyHéH u3-3a HecoBMecTHMocTH Thried u I'CO, nomyc-
KAaeTcs pasMemaTh MeXIy HHMH MaTepHall, NPENsTCTBYIOIIMHA B3aMMOJCHCTBHIO, HAIPHMED,
KOPYH/IOBBIH JUCK JUIS META/UTHYECKHX THIJIEH WJIM IUIATHHOBBIA BKJIA/BIN JUI KOPYHIOBBIX
THIJIEH.

11.1.3 OtkpeiTh H3MepuTenbHOe npuiaoxkende B [10 Tepmoananusaropa, IpeaBapH-
TenpHO B3BeleHHblE HaBeckd |'CO MOMECTHTE B THIUIH, KOTOPHIMH YKOMIUIEKTOBaH TEpMOaHa-
mazarop. Turym ¢ ['CO nmo oHOMY pa3MeCTHTh B H3MEPHTENBHOH SYeiike e4H COTIaCHO pyKo-
BOZICTBY Mo 3Kcrmyaramuu. Kaxenit 'CO oraensHO HarpeBaioT aBax/bl. [lepBbiii Harpes s
paBroMmepHoro pacnpezenenus ['CO, BTopoit — KOHTPOJIBHBIA, CO CKOPOCTBIO HAarpeBa 10 K/mun
B TemmneparypHoM cermente mwiasienus ['CO. Jlna momudukanuu ZRT u ZXF HCHONB30BaTh
I'CO temnepatyps! Kioph, npeaBapuTeIbHO pasMeCTHB Ha IEYH TEPMOAHANH3ATOpa MOCTOSH-
HBIE MarHUTHI, 00ECTIEYHBAIOIIIE H3MEHEHHE TIOKa3aHUA MacChL.

11.1.4 PaccuntaTh 3HadeHHE aAOCOJIOTHOM MOTPEITHOCTH H3MEPEHHH TeMIeparypbl
(AT), °C, o popmyne

AT=T__-T_, (1)

rae T.m — aTTecTOBaHHOE 3HaYeHHe Temneparypsl (3Haderne ['CO, ykazanHoe B ITpHiarae-
Mowm nacriopre), °C;

Tusw — 3HAUCHHE TEMIIEPATYPBI, H3MEPEHHOE TepMOoaHaH3aTOpoM, °C.

11.1.5 Pe3ynbTaThl CUMTAIOT MOJOKHTEIbHBIMH, €CJIA a0CONIOTHAs IOrPEIHOCTh H3-
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MepeHHH TeMIepartypsl (pa3oBBIX MepexoJ0B HaxoauTcs B uHTepBane +1,5 °C B 1uanasone u3-
MepeHuit Temneparypsl o MuHyc 80 °C no mmoc 300 °C BximounTensHO, B uHTepBasie £3,0 °C
B JiMana3oHe u3MepeHuii temneparypsl cebime mmoc 300 °C po nmoc 700 °C BKIIOYHTENBHO H
B uaTepBane +5,0 °C B nuanasone m3Mmepenuil Temmeparypsl cBbime mmoc 700 °C mo mmoc
1500 °C.

11.2 IIpoBepka auana3soHa H3MEPEHHH H ONpe/e/ieHHe OTHOCHTEIBHON MOrpelIHOCTH
H3MEPEHHH Y/IeIbHON 3HTAIBIIHH (Ha30BBIX MEPEXOJIOB

11.2.1 JlanHyto npoBepKy momyckaercs coBmemars ¢ 1m.11.1.

11.2.2 Tlosroputs onepamuu 1o 1. 11.1.1-11.1.3, momo6pare I'CO mis nposeneHus
M3MEPEeHHH B JIByX TOYKax JHana3soHa H3MepeHHH TepMoaHamm3aropa. Jlomyckaercs mposejie-
HHE M3MEPEHHH B OOJIBIEM KOJIHYECTBE TOYEK.

11.2.3 Paccyurath 3Ha4eHHE OTHOCHTEIILHON MOTPELIHOCTH H3MEPEHHH YeNbHOM JH-
Tanbnuk (azoseix nepexonos (3H), %, mo popmyne

H_-H
oty = Huae =) 10 @
H:vm
rae Hsm - ynenbras sutamsnus dasosoro nepexona 'CO, ykasaHHast B PHJIaraeMoM Tiac-

nopre, kJx/kr;

Hus - ynenvuas suranemus dasoBoro mepexoja, H3MepeHHAs TEPMOAHAIH3ATOPOM,
KJK/Kr.

11.2.4 PesynbTaThl CUHTAIOT MOIOXKHTENLHBIMH, €CJIH OTHOCHTEIbHAS IOrPELIHOCTh
H3MEPEHHH yIeIbHOH SHTATbIIHH (Ha30BbIX IEPEXO0B HAXOAUTCA B HHTEpBane +5,0 %.

11.3 TlpoBepka Ananas’ona H3MEpeHH H ONpeeNeHHe OTHOCHTEIBHOMN MOrPEIIHOCTH
U3MEPEHHH YAEIbHON TEIIOEMKOCTH

11.3.1 Otkpsite H3MepuTensHOe npmioxenne B [10 Tepmoanammsaropa, npeaBapu-
TeIbHO B3BemleHHbIe HaBeCcKH ['CO 149-86I1 nomecTHTh B THI/IM, KOTOPBIMH YKOMILIEKTOBaH
Tepmoanam3arop. Turmm ¢ 'CO pasMecTHTh B H3MEPHTENBHOM sYeiike MEYH COTIACHO PYKO-
BOZCTBY 10 3KcruTyataimi. [Iposectu n3mepenns B 10 Toykax JAnanasoHa H3MepeHHii TeMIepa-
TYpBl TEPMOAHAIH3aTOPa, B KOTOPOM OMNpENeNseTcs TEMIOEMKOCTh, CO CKOPOCTBIO Harpesa
10 K/mun.

11.3.2 PaccuuTarh 3HaueHHEe OTHOCHTENLHOM ITOrPEIIHOCTH OJIHOKPaTHOI'O H3MEpPEHHs
yaenbHo# TerioéMkoctH (8C), %, mo dpopmyne

&' = (Cu:.u - Cam)
C

am

-100, €)

rae Csm - ynenbnas ternoémkocts I'CO, ykaszannas B npunaraemom nacropre, JIx/(kr-K);
Ciaw - yZleTIbHAS TEMIOEMKOCTD, H3MEPeHHas TepMoanamm3atopoM, JIx/(kr-K).

11.3.3 PesynbraThl CYUMTAIOT NONOXKHTENBHBIMH, €CITH OTHOCHTENHHAS MOrPELIHOCTH
M3MEPEHUH yIeNbHOM TEIUIOEMKOCTH HaXOAUTCA B HHTepBaie 5,0 %.

11.4 TIpoBepka Hana3oHa H3MEPEHHIi H onpe/ieNieHHe abCOMOTHOM HOOTPELIHOCTH H3-
MEpPEHHUH H3MEHEHHS MacChl

11.4.1 TlpoBepka IpH CTaTHYECKOM pEXKHME

Onpenenenue abCoMOTHON MOrPEMIHOCTH MU3MEPEHHH W3MEHEHHS MAacchl JUs TEPMO-
aHanmu3atopoB Moudukamuii ZCT, ZRT u ZXF ocymecTBiseTcs IpH KOMHATHOM TeMmepary-
P€, YKa3aHHO# B II. 4, IIPH IIOCIIEZ0BATENHHOM Pa3MEIIEHHH B BECOBO 6JIOK 3TATOHHBIX THPb C
HOMHHAIBHBIM 3HadeHHeM 1 mr, 5 mr, 10 mr, 20 mr, 50 mr, 100 mr, 200 Mr. PazmecTuTs THPIO B
M3MEPHTE/IBHOH fYeiike TepMoaHam3aTopa, nociae dero B [10 Tepmoanammsatopa 3a1ath u30-
TEPMHYECKHH PeXUM MPOJIOIKUTEIBHOCTBIO OT 5 110 15 MHHYT.

Pe3ylIbTaThl CYMTAIOT NONOKHTENBHBIMH, €C/TH aGCOMIOTHAS MOIPENTHOCTh H3MEPEHHS
M3MCHEHHS Macchl (H3MEPEHHOE TEPMOAHAIH3aTOPOM OTKIOHEHHE, 3a(MKCHPOBAHHOE MOCTIE 5

MHHYT C MOMCHTA 3aITyCcKa H30TEPMHYECKOI0 pemma) HaXO0JHTCA B HHTEpBAJIC :tO,S M.
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11.4.2 [IpoBepka npH JHHAMHYECKOM pPEIKHME

Onpezenenue abCOMOTHOM MOTPENTHOCTH H3MEPEHHS M3MEHEHHS MacChl JUIS TepMOaH-
aymmsaropoB Momudukammit ZCT, ZRT u ZXF ocymecTBisercs B IHHAMHYECKOM DPEXHME C
TeMIepaTypHoii mporpamMmoit ot mumoc 25 °C 1o wioc 900 °C u ckopocTsio Harpesa 10 K/muH.
[Moxrorosuts I'CO, yka3anHOe B Tabnuile 3 HACTOAMEH METOJMKH, B COOTBETCTBHH C IAcIop-
toM. Oy Hasecky I'CO maccoii ot 10 10 200 Mr (B 3aBHCHMOCTH OT THIIA THIJIEH BHIOMpPAIOT
Maccy, OPHEHTHpYACh Ha TO, YTOOBI AHO THIIIS GbUIO MoMHOCTBIO MokphiTo I'CO) momecTHTH B
THTENb, KOTOPHIM YKOMIUIEKTOBAH TEPMOaHa/IM3aTop. Pe3ynbTarsl H3MEpeH!H H3MEHEHHs Mac-
bl 3a)MKCHPOBATh [IPH TEMIIEPATypax, IPH KOTOPHIX YKa3aHbI aTTECTOBAHHBIC 3HAYEHHSA TOTE-
pH Macchl 1pH npokaymeanuy B nacnopre 'CO.

PaccunTaTh 3HaYeHHe aGCOTIOTHOI MOTrPENIHOCTH U3MEPEHHs H3MeHeH s Macchl (AM),
wmr, 1o popmye

AM:Mnu—Mam’ (4)
rae M.y — 3HaYEHHE MOTEPH MACCHI, H3MEPEHHOE TEPMOAHAIH3ATOPOM, MT;
M. — arTecToBanHoe 3HaueHne I'CO, Mr, paccyuTaHHOE 1o popmyJie

— W ' MHGE (5)
am ]
100
W — arrectoBanHOe 3HadeHHe notepu Maccsl ['CO npH npokanHMBaHHH, %:;
M,.zs — 3na9enne Macchl HaBeckr ['CO, nosry4eHHOE B3BEIIMBAaHHEM Ha AaHATHTHYCCKHX
Becax, MT.
Pe3yJibTaThl CYMTAIOT TIOJNOKHUTEIBHBIMH, €C/IM a0COMOTHAs MOTPEIIHOCTE H3MEepeHuH
H3MEHEHHs Macchl HaXoIuTCs B HHTepBase £0,5 Mr.

12 OdopmieHue pe3y.ibTATOB OBEPKH

12.1 Pe3ynbTaThl OBEPKH C YYETOM 00BEMa NPOBEIEHHOH MOBEPKH M COCTaBa TEPMO-
aHATH3aTOpa 3aHOCAT B MPOTOKOJ IOBEPKH MPOM3BOJIBHOH (OPMBI, CBEJICHHS O pe3yJbTaTaX
moBepkH nepezarorcs B Gejiepanbublii HHOOPMALMOHHOMN ¢oua Mo obecrnedeHHIO eIMHCTBA U3~
Mepenuii. KoHCTpyKIHel TepMOaHAIM3aTOPOB HE MPEJyCMOTPEHA BO3MOXHOCTh ioMbupoBa-
HHS 1 HaHECEHHS 3HaKa IOBEPKH

12.2 Tlpu MONOKHTENBHBIX pe3yJbTaTaX MOBEPKH TEPMOAHATHM3ATOp MPHU3HAIOT TpH-
FOJHBIM K SKCIUTYaTallHH, 10 3asBIICHHIO Biajelblla TepPMOAHAIH3aTOpa MM JIHIA, TpeacTa-
BHBIIETO TEPMOAHAIM3ATOP HA MOBEPKY, OQOPMIILETCS CBHIETENBECTBO O NMOBEPKE yCTAHOBIICH-
HO# (HOpMBIL.

12.3 TIpu OTpHIATENBHBIX Pe3yabTaTax MOBEPKH TEPMOAHATM3ATOP K MPHMEHEHHIO HE
JIONYCKAIOT, 10 3asBJICHHIO BlIaJieNblla TEPMOAHATH3AaTOpa WK JIANA, MPE/ICTABHBIIETO TEPMO-
aHAIH3aTOp HA TIOBEPKY, OhOPMIISETCS H3BEIICHHE O HEMPUTOHOCTH YCTaHOB/ICHHOH bopMBL.

A

Crapumuii Hay4HbIH cOTPY AHHK aboparopuu 221 7
VHAUM - dwmara OIVII «BHAUM ‘f?ﬂm,_-:-— AM. Hernommyes

uM.J[.U.Menneneesa»
Beymmii urxenep naboparopuu 221

VHUUM - wmara OI'YII «BHUHUM J1L HIunuusm
um.JI..Menzieneea» C <L :
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