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HALULWOHANBbHBWA CTAHOAPT POCCUMNCKOWM OSGELEPALUMN

FocypapcTBeEHHAA cucTtemMa o6ecneyeHuns eqmHCcTBa N3MepeHunii

MPEOBPA3OBATE/I TEPMO3/IEKTPUUYECKUE NAATUHOPOAUN-NNATUHOPOLNEBLIE
OTANNOHHBIE 1, 2 n 3-ro PA3PALOB

MeToanka noBepkmn

State system for ensuring the uniformity of measurements.
Standard thermoelectric platinumrhodium | platinumrhodium converters of the first, second and third grades.
Verification procedure

[ata BBegeHna — 2013—07—01

1 06nacTb NPUMeHeHUs

HacTosAWMIA cTaHAAPT pacnpocTpaHseTcss Ha TePMO3NEKTPUYECKME NNaTUHOPOAWA-NIaTUMOpPoanEBbIE
3TasIoHHble npeobpasoBatenun 1. 2 n 3-ro paspsagos Tuna MPO {ganee — TepmonpeobpasoBartenu), npea-
Ha3HayeHHble A9 nepejadv eanHuLbl TemnepaTypbl B gnanasoHe oT 600 °C go 1800 °C no N'OCT 8.558. n
ycTaHaB/MBaeT METOANKY UX NEPBUYHON 1 NEPUOANYECKON NOBEPOK.

WHTepBan mMexay noBepkamu TepMonpeobpasoBartesieil o/MKeH 6bITb He 6onee ABYX NET.

2 HopmMaTunBHbIe CCbIJIKK

B HacToseM cTaHAapTe NUCMOMb30BaHbl HOPMATUBHbLIE CCbIJIKW Ha creylolme cTaHfapThbl:

FOCT 8.558 locypapcTBeHHasi cuctema obecneyeHunst eAMHCTBa M3MepeHuit. FocyaapcTBeHHas nose-
poyHas cxema A1 CPefCTB U3MepeHUs Temneparypbl

FOCT 10821 lMpoBonoka U3 naaTtuHbl U N1aTUHOPOAWEBLIX CNIABOB A1 TEPMO3/IEKTPUYECKNX Npeod-
pa3oBatenieil. TexHnyeckune ycrnoBus

FOCT 18389 NpoBosioka U3 NaTuHbl 1 ee crniaBoB. TexHUYeckne ycnosus

FOCT 18390 MpoBosioka 13 nansiagusa v ero cnnaBoB. TexHuyeckue ycnosusa*

FOCT 21007 MpoBosioka U3 nnaTtvHbl ANsi TepMonpeobpasoeatesieli cConpoTUBEHUS. TeXHUYECKME YC/I0BUSA

FOCT P 52314 lNpeo6pa3oBaTesim TEPMO3/IEKTPUYECKUE NIATUHOPOAMA-NNATUHOBbIE Y NNATUHOPOAWIA-
nnatumopoaueBble aTanoHHble 1. 2 1 3-ro paspsagos. Obwue TexHuyeckne TpeboBaHus

FOCT P 52931 [Mpu6opbl KOHTPOMA U PErynnpoBaHus TeXHO0rM4yeckmx npoweccos. O6LWmMe TexHuye-
CKue ycnosus

MpumeuyaHne — Tlpy NOML30BAHAM HACTOALWM CTaHAAPTOM LefecoobpasHo NpoBepuUTL AeiicTBUEe CCbl-
JI0YHBIX CTAHAAPTOB B MHCDOPMALMOHHOW CUCTEME OBLLETO MOMb30BaHNUS — Ha OuuMabHOM cailite defepasibHOro
areHTCTBa Mo TEXHUYECKOMY PErysMpoBaHnio N MEeTPOJIONUM B CETU VIHTEPHET W N0 eXerogHomy MHhopMaLMoHHOMY
ykasaTesnio «HauuoHasbHbIe CTaHAaPTbI» 3a Tekylwii rod. EC/M 3aMeHeH CCbINOYHbIA CTaHAApT, Ha KOTOpbIi AaHa He-
[AaTUpOBaHHas Ccbinka, TO PEKOMEHAYETCS UCMO/b30BaTh AeCTBYIOLLYI0 BEPCUIO 3TOMO CTaHAapTa C yYeToM BCex BHe-
CeHHbIX B laHHYI0 BEPCUIO M3MEHEHUA. EC/M 3aMeHeH CCbINoYHbIN CTaHAapT, Ha KOTOPbLIV faHa AaTypoBaHHash CCbIfka,
TO PEKOMEHAYETCS UCMO/b30BaTh BEPCUIO 3TOTO CTaHAAPTA C yKa3aHHLIM BbILE FO40M YTBEPXAEHUA (MpUHATKS). Ecin
nocne yTBEPXAEHWSI HACTOSILLEro CTaHAAPTa B CCbIIOYHbIN CTaHAAPT, HA KOTOPbIN AaHa AaTUPOBaHHAs CCbIKa, BHECEHO
M3MeHeHWe, 3aTparveatoLlee NofoKEeHUe, Ha KOTOpPOe AaHa CChiMnka, TO 3TO MOJIOXKEHNE PEKOMEHAYETCS NPUMEHATL 6e3
yuyeTta AaHHOT0 N3MEHEHUs. ECIN CCbINOYHbIV CTaHAAPT OTMEHEH 6GE3 3aMeHbI, TO NOIOKEHIE, B KOTOPOM flaHa CCbifKa Ha
HEro, PEKOMEH/YeTCsl NPUMEHSATL B UacTu, He 3aTparvBatoLLeli 3Ty CCbUIKy.

* [leiicteyeT FTOCT 18390—2014 «[lpoBosioka 13 naniagusi 1 CrniaBoB Ha ero OCHOBE. TeXHUYECKMe YCoBUS».

M3gaHve odmupansHoe
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3 TepMuHbI 1 onpeaeneHns

B HacTosiLleM cTaHAapTe NPUMEHSIOTCA cnefylolme TepMUHbI C COOTBETCTBYIOLLMMUY ONpeAeneHnaMu:

3.1 noeepka Tepmonpeo6pa3soBaTens: YCTaHOB/eHWe NPUroAHOCTU TepMonpeobpasosartens K npu-
MEHEHUI0 HA OCHOBaHUM 3KCNEepPUMEHTasIbHO onpeAensiemMbiX METPOIOrMYECKNX XapaKTeEPUCTUK U NOATBEPX-
[eHne VX COOTBETCTBUSA YCTaHOB/IEHHbIM 06513aTe/lbHbIM TpeboBaHUAM.

3.2 rpagynpoBka Tepmonpeobpasosartens: OnpefeneHne TepMO3NEKTPOABUXKYLLEN cunbl (fanee —
T3/AC) TepmonpeobpasosaTesnii NPU HECKONbKMX 3afaHHbIX 3HAYeHUAX TemnepaTtypbl (B rpagyvpoBOYHbIX
TOYKax) AN NOCTPOEHNA UHAMBUAYaNnbHON 3aBucumocTn TOAC Tepmonpeobpa3oBaTtens oT Temnepartypbl.

3.3 penepHas Touka: MocTosiHHasA TemnepaTypa, XxapakrepusyloLias cocTosiHne ha3oBoro paBHoBecus
pasNnyHbIX OJHOKOMMNOHEHTHbIX BELLLECTB.

3.4 HecTabunbHOCTb 3TaZIOHHOTO TepMonpeo6pa3oBaTens: Vi3ameHeHne nepBoHaYaslbHON rpagyu-
POBOYHOI XapakTepucTukn Tepmonpeobpa3oBaTesia Nocae oTXUra uav B NpoLecce akcnayaraumm 3a Mexno-
BEPOYHbI/i MHTEpBan.

3.5 HeofHOPOAHOCTbL TepMonpeobpasoBatens: N3meHeHne hn3nKO-XMMUYECKMX CBOICTB NOAINHE
TepMoanekTpoAa, NpmeoAsilee B HEOAHOPOAHOM TeMnepaTypHOM Mosie K BO3HVKHOBeHuio TOAC mexay oT-
AenbHbIMW yyacTkaMu TepMO3neKkTpoaa.

3.6 pabouunin (ropsumnii) cnaii: MecTo coeAnHeHWs TepMO3/eKTPOAOB, Nogsnexalliee BO3LeiCTBUIO
TemnepaTypbl, KOTOPYI HEO6X0AUMO N3MEPUTD.

3.7 cBo6oaHble (X0N0AHbIE) KOHLbI: KOHLbI TepMonpeobpasoBartens. TemnepaTypa KOTopbIX Npu n3-
MepeHUn NoafepXnBaeTcs NOCTOAHHOMN.

3.8 atanoH MNP 30/6: BTopuuHbIli 3TasnoH (NNaTMHOPOAWIA-NIAaTUHOPOAMNEBBIA TEPMO3MEKTPUYECKMNIA
npeo6pasoBaTtesib).

3.9 MPO: MNpeobpasoBaTtesib TEPMO3/IEKTPUYECKUIA NNATUHOPOAMNA-NNATUHOPOANEBDIV 3TaNOHHbIA 1. 2
nnn 3-ro paspsaga.

4 Onepauun NoBepKn

4.1 Tpu NnpoBefeHNN NOBEPKN TepPMONpeoGpasoBaTesiell BbINOMHSIOT Cefytolue onepawuum:

= BHELUHMIA OCMOTP .eeieiiieeneaieeieesieeestestesneeeeneeneeseesnesnesnens (9.2);
- onpefeneHne HECTABUIBHOCT . ...ccuueierierenieeesiieaeieeennes (9.2);
- onpegeneHne HEOAHOPOAHOCT . ...oouveverieenrenrennenerieeens (9.3);
- onpegeneHve rpagympoBOYHOl XapakTepucTukn

Tepmonpeo6pasoBaTenell 1-ro Paspafa....cccceueeeveerceeanenns (9.4);
- onpegeneHvie rpagyMpoBOYHON XapakTepucTuKn

Tepmonpeo6pasoBatesnieil 2-ro 1 3-ro paspagoB............... (9.5).

5 Cpepactsa nosepku

5.1 Mpu NpoBefeHUN NOBEPKN TepMonpeobpasoBaTesieil NPUMEHSIOT criedytoLine cpeacTBa NoBepku n
BCrnomoraTesibHoe o6opyaosaHue.

5.1.1 Annapatypy 415 BOCNpPOU3BEAEHNS penepHbIX TOYEK TemMnepaTypHoii wkansl MTLLU-90 [1], Bknto-
yalLLyoT B cebs:

- amnyny penepHoi Toukn antomMuHma (660.323 °C): nepenaf TemnepaTypbl No A/IMHE aMny/bl penep-
HOW Toukn He 6onee 0,5 °C. cpefHeKBagpaTuyeckoe oTk/I0HeHVe (Aanee — CKO) cymMMapHOW NorpewwHocTm
pesynbTaTa BOCNPOU3BeAeHUsA TemnepaTtypbl 3aTBEpAEeBaHNA a/lloMUHUA AO/MKHO ObiTh He 60siee 3 KO '2°C:

- amnyny penepHoii Toukun meaun (1084.62 °C): nepenaf TemnepaTtypbl Mo AJIMHE aMny/fbl penepHoi
Toukun He 6onee 1.0 °C. CKO cymmapHOI NOrpeLHocTu pesynbTata BOCNPOM3BEAEHNA TemnepaTypbl 3aTBep-
AeBaHua Meay OO0/MKHO 6bITh He 6onee 510 '2°C.

5.1.2 O6pasLbl YNCTbIX METASIIOB [/19 peanm3aumn penepHbiX TOUeK NnasieHns nainagnsa u naaTuHbl
(Mepbl TeMnepaTypbl NnasneHns):

- MpoBosioka 13 nannaaus mapku MNp-99,95 (maccosas fons npumeceii He 6onee 0.05 %). AnameTpom
0.3—0.5 mm no MTOCT 18390, CKO cymmMapHOli norpelHocT! pesysbTata BOCNPOU3BELEHNUS TeMnepaTtypbl
nnaeneHus nannagmsa 1554.8 °C gomkHo 6bITb He 6onee 0.5 °C. PekomeHAyemas macca NpoBOJIOKU, UCMOSb-
3yemoil AN OfHOKPaTHOW rpasyvpoBkn, He meHee 0,03 T,

- MpoBOJIOKa U3 nnaTuHbl Mapku MO (MaccoBas fons npumeceli He 6onee 0.001 %), AnameTpom
0,3—0.5 mm no MOCT 21007, TemnepaTypHblli KO3MULNEHT 3N1EKTPUYECKOTO CONPOTUB/IEHNS NPOBOJIOKN

2
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He meHee 3.925 10 _3°C -\ CKO cymmapHOUi NOrpeLlHoCTy pesybTara BOCNPOM3BeeHNA TemnepaTypbl
nnasneHus naatuHbl 1768.1 °C fo/mkHO 6biTb He 60nee 1.0 °C. PekomeHayemass Macca npoBOIOKM, UCNOSb-
3yemoli A8 OQHOKPATHOW rpagyvmpoBku, He meHee 0.03 T.

5.1.3 OtanoH MNP 30/6 gns onpefeneHns HEOAHOPOAHOCTM U FPadynpoBKM TepmonpeobpasoBaTtens 1-ro
paspsifja MeToLOoM HenocpeacTBEHHOro cnnyeHns. CymmapHoe CKO pesynbTarta cimueHuid atanoHa MNP 30/6
C 3Ta/IoHOM-KONueli Npu Tpex He3aBUCUMbIX U3MepPEHMAX AOMKHO 6bITh B npegenax ot 0.3 °C go 1.0 °C B guna-
nasoHe Temnepartypsl oT 600 °C go 1800 °C.

5.1.4 Tepmonpeo6pa3oBaTesnb 1-ro paspaga 4nsa onpegeneHns HEOLHOPOAHOCTY U rpafyupoBKY TEPMO-
npeo6pasosBaTeneli 2-ro paspsaga. osepuTenbHble rpaHuLbl NOrPELLHOCTM NPU f4O0BEPUTENbHON BEPOSTHOCTN
0.95 c yyeToM HecTabubHOCTM 3a MeXMNOBEPOYHbI/i UHTEpBas AO/MKHbI 6biTh B npegenax ot 0.5 °C go 2.0 °C
B AnanasoHe Temnepartypbl oT 600 °C go 1800 °C.

5.1.5 Tepmonpeo6pasoBaTesnb 2-ro pa3psga 415 rpagyupoBku TepmonpeobpasoBaTeneli 3-ro paspsaga.
JloBepuTenbHble rpaHnLbl NOrPeLHOCTM NpU JoBepuTesbHOK BepoaTHocTM 0,95 ¢ yyeToM HecTabuibHOCTM
3a MeXMNOoBEePOUHbIli MHTEpPBaN A0/MKHbI ObITh B Npegenax ot 0.8 °C po 4.0 °C B Anana3oHe TemnepaTypbl OT
600 °C go 1800 °C.

5.1.6 Tepmonpeobpasosartesb 3-r0 paspsga A1 KOHTPOoaA Temnepatypbl B nevyax. JJjoseputenbHble rpa-
HYLbI MOTPELIHOCTM NpU AOoBepuTesibHOW BeposaTHOCTU 0.95 ¢ yyeToM HecTabunbHOCTU 3a MEXMNOBEPOUHbI
MHTepBas AO/MKHbI 6bITb B Npegenax ot 1.2 °C go 6.0 °C B gnanasoHe Temnepatypbl oT 600 °C go 1800 °C.

5.1.7 SnekTpon3mepuTenbHbIi Npubop, obecneymsatowyini U3mepeHne NOCTOAHHOTO HanpsHXeHus B gnana-
30He 0T 0 A0 20 MB c npefenoMm OCHOBHOW abCoMIOTHOM NOrpeLLUHOCTY n3MepeHnst He 6onee + 1m0~3MmMB — ans
noBepku TepMonipeobpasoBarteneil 1-ro paspsga v He 6onee + 1.5 +10~3 MB — a1 NnoBepku Tepmonpeo6pa-
3oBaresneli 2-ro u 3-ro paspsgoBs 1 paspeluatLleli cnocobHocTb 1+10~4 MB.

5.1.8 lMepeknoyaTenb C KOHTaAKTHOW 3NekTpoaBwuxkyLen cunoii (ganee — 3/C). 3HauyeHue KOTOpOii
[O/MKHO 6bITh He 6onee 0.1 MkB. CymmapHas napasutHasa 3C Bceil N3mMepuTenbHOW Lenu Ao/mkHa 6biTb He
6onee 0,2 MKB.

5.1.9 BbicokoTeMnepaTypHyto neyb A8 oTxura u rpagynposku. Hanpumep, neys tTuna BTM-1 [2] ¢ gua-
nasoHOM BOCnpousBoAnMol Temnepatypbl oT 300 °C go 1600 °C unu nobas apyras neyvb C BEPXHUM npeae-
NIOM AnanasoHa usMepeHuii Temnepatypbl He meHee 1800 °C (paboyee NpocTpaHCTBO Neun He meHee 500 MM,
AnaveTp He MeHee 40 MM. rpagueHT TemnepaTypbl N0 OCY Meyn B CPefHel ee YacTu Ha yyacTke 50 MM npum
Temnepatype 1400 °C He 6onee 1°C/cM. HeCTabnabHOCTb NOAAEPXKAHMA 3a4aHHOI0 TEMMNEPATYPHOIo Pexu-
Ma He 6onee 1°C/MuH).

5.1.10 BepTukanbHyto TpybuaTyto neyb CONpoTUB/EHNA ANA peannsaumn Temnepartyp naasneHus nan-
nagusa v nnatuHel METOLOM MaBfeHns Masblx 06pasuoB MeTasna Ha paboyem cnae rpagyvmpyemoro tep-
Monpeob6pasoBartesis. Paboyee NpoCTpaHCTBO neyun He meHee 250 MM. AnameTp He MeHee 10 mMM. pabovas
TemnepaTypa B pa6oueli 30He neun (1554,8 + 10) °C unu (1768.1 + 10) °C. rpagueHT TemnepaTypbl B paboyeli
30HE neun Ha yvacTtke agsmHoi 20 MM npu TemnepaType (1500 + 20) °C He 6onee 5 °Clcm.

5.1.11 YcTpoiicTBo gns Apobnexuns nbaa tuna YAN-2 no [3].

5.1.12 Cocyg [btoapa an1a TBpMOCTaTMpOBaHMA CBOGOAHbIX KOHL,0B TepMosipeobpasoBateneit npu O°C
BHYTpPeHHMM anameTpom oT 80 o 100 MM. BbicOTON He MeHee 200 MM. BMecTumMocTblo 0T 0.5 o 2 Am3.

5.1.13 Cyx06/104HbIli TepMOCTaT (MACCUBHbIV UKW aKTUBHbIW) AN1S TEPMOCTATUPOBaHNSA CBOGOAHbIX KOH-
LLOB TepMoipeobpasoBareneii npu Temnepatype ot 0 °C go 25 °C.

5.1.14 3awuTHble TOHKOCTEHHbIE NMPOGUPKM 13 NPO3paYHOro KBapLeBoro ctekna anunHoii (500 = 10) Mm
N HapyXHbIM gnameTpom He meHee 25—35 mMm. [lonyckaeTcs NPYMEHATb NMPOGUPKY U3 OKUCK aSIIOMUHUS.

5.1.15 MpoBosoky anameTpoM 0.5 MM M3 NaatUHbI MU NAATUHOPOAMEBOrO chnjaBa 6o Mapku no
FOCT 18389 B OTOXXEHHOM COCTOSIHUM B OTpe3kax A/IMHOI He meHee 60 MM A/ 06BS3KM Myyka Tepmonpe-
obpasoBartesieil N0 KepaMM4eckoin apmatype.

5.1.16 Mpososnoky gnametpom 0.3—0.5 mm 13 nnatuHel mapku MNnT no FOCT 10821 wan mapku Mn no
FOCT 18389 B OTOXOKEHHOM COCTOSIHUM B OTpe3kax A/IMHON He MeHee 30 MM ANns 06BA3KM pabounx crnaes
Tepmonpeo6pa3oBaresnieil Npy NO31IEKTPOLHOM C/IMYEHNN.

5.1.17 CTeknsiHHble Npobupkn aanHoi (150 + 10) MM 1 BHYTPEHHUM AuMaMeTpoMm 5—7 MM ans Tepmo-
cTaTupoBaHNs CBO6OHbLIX KOHL,0B.

5.1.18 MegaHble HenyxeHble npoBoga AnameTpom 0.3—0.5 MM B U3onsaumm, Hanpumep mapka megn M1,
ANs nofknyeHns TepmonpeobpasoBaTteneli K aN1eKTpoM3MepuTesibHoMy npuéopy.

5.1.19 JIuHeiky MeTa/I/IMYECKYI0 M3MEpUTESIbHYH. [nanasoH namepeHuss 0—500 MM. LeHa aeneHuns 1 M.

5.1.20 CekyHgomep, guana3oH 0—60 c. 0—60 muH. ueHa genexuns 0,1 c. Hanpumep COCnp-26-2.
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5.2 Bce npuMeHsieMble CpeAcTBa U3MePEHUIA fOMKHbI 6biTb MOBEPEHbI U UMETL AelicTBYOWMe Knelima
1 cBUAETENbLCTBA 1 [MoBepke.

5.3 [lonyckaeTcsi Npy NoBeEpPKe MCMosib30BaTh ApYyrne cpeacTsa NoBepku, o6ecneynBarollme onpegene-
HWE METPOIOTMYECKUX XapaKTepUCTUK ¢ TPeGyeMoil TOYHOCTbIO.

6 TpeboBaHus 6e3onacHOCTN U TpeboBaHUS K KBanudmkaunm noBeputens

6.1 Bo Bpems npoBefeHusi NOBEPKU TepmonpeobpasoBartesieil Heo6xoauMo cobnaaTe Mepbl npeso-
CTOPOXHOCTY BO M3GeXaHve NoslyYeHns 0XOroB Npu conpukacaHnm ¢ kopnycamu neyeli 1 oT HarpeTbiX TepMo-
npeo6pasoBarteneli Npu N3BIEYEHUN UX U3 NeYn.

6.2 MomeLleHne nabopaTopum AOMKHO 6bITb 060PYA0BAHO NPUTOYHO-BbITSXXKHOW BEHTUNSALMEN.

6.3 Meun N omKMra v rpagynpoBKY AO/DKHbI ObITb HAAEXHO 3a3eM/IEHbl B COOTBETCTBUM C YKa3aHUAMY
3KCNyaTaLMOHHOM JOKYMEHTALNN Ha HUX.

6.4 B nomeLleHnu, B KOTOPOM NPOBOAAT NOBEPKY, 3anpeLLaeTcst XpaHUTb roproyre U XMMUYeckn onac-
Hble BellecTBa v marepuasbl.

6.5 K npoBefeHn0 NOBEPKM JOMYCKAKOT /UL, aTTeCTOBaHHbIX B KAUECTBE NOBEPUTESNEN W NMEIOLLNX He-
o6xoanMMyto kBanudmkaLmio.

7 YcnoBua NoBepKun

7.1 TemnepaTypa BO3fyxa, OTHOCUTE/IbHas BNaXHOCTb, 6apomeTpuyeckoe gasneHne, subpauus B no-
MeLleHUN LO/IKHbI COOTBETCTBOBAaTL HOPMaM, YCTaHOB/IEHHbLIM 3KCMyaTaLunoHHbIMU AOKYMEHTaMy Ha npu-
MeHsieMble cpeacTaa lMNMuBepku.

7.2 B nomeLleHun, rae npoBoAAT NOBEPKY, He AO0/IHKHO ObiThk NblIW. AblMa. Napa, ra3oB U CKBO3HSKOB.

7.3 lMpu paboTe ¢ TepmonpeobpasoBareIaiMmn Jo/HKHA ObITb UCKIOYEHA BO3MOXHOCTbL M1acTUYECKOro
fedopmunpoBaHnsa (pacTskKeHue, CKpyYnBaHue, U3IoM) 1 3arpsa3HeHns TepMO3ekTpPoAoB Tepmonpeo6paso-
BaTesie.

8 NMoaroTtoBka K noBepke

8.1 MpoBepAT Hannyne cpefcTB NMOBEPKU U BCNOMOraTeslbHoro 060pyAoBaHus corsiacHo pasgeny 5.

8.2 MpoBepAlT Hanuume akcnayaTaunoHHbIX JOKYMEHTOB U CBUAETE/ILCTB O NOBEPKE Ha NPUMeEHsAeMble
cpejcTBa MOBEPKW, aTTeCTaToB Ha UcnblTaTe/lbHOe 060pyAoOBaHNe, nacnopra, kieima wnn B ciyvyae nepuo-
[Anyeckoli MoBEPKN CBMAETENLCTBA O NpeAblayLleil noBepke TepmonpeobpasoBarens.

8.3 Bce cpeacTBa NoOBEpKM NOAroTaB/IMBaT K paboTe B COOTBETCTBUM C IKCMIyaTalMOHHbIMY AOKYMEH-
Tamy Ha HuX.

Meun, snekTponsmepuTenbHble NPUOOPLI, YCTAHOBKM 415 peanm3aunm penepHbIX TOUeK AO/KHbI 6bITb
3a3em/ieHbl.

8.4 MpoBePSOT U3MEPUTESTbHYH Lienb Ha napa3nTHble C nyTem 3akopaunmBaHUs 3/1EKTPUYECKOl Lenn
B MecTe NoAkNoYeHns cBo60AHBIX KOHL0B TepmonpeobpasosaTesns Ha cootseTcTeue 5.1.8.

N3meputenbHas Uenb Ao/HKHA ObiTh 3alymlieHa OT 3/1IeKTPOMarHMTHbIX MOMEX, Hanpumep, nepekpyuiu-
BaHWeM MefHbIX U30/IMPOBaHHbIX COeAMHUTENbHBIX MPOBOAOB N 3aKNHOYEHNEM VX B 3KPaH.

8.5 TepmonpeobpasoBaresiv NOArOTaBNNBAOT K paboTe B COOTBETCTBUM C IKCMyaTauNOHHbIMU [OKY-
MEeHTamMW Ha HUX.

8.5.1 TepmonpeobpasoBaTesin C YNCTON MOBEPXHOCTHI TEPMO3/IEKTPOAOB, HO C MOBPEXAEHHOW Wn
3arpsA3HEHHON KepamMnyeckoin nsonsumenn, ocBo60XAAIT OT M30NALMU N apMUPYIOT 3anacHoi KepaMuyeckoii
TPYOKOIA.

8.5.2 Tepmonpeo6pasoBaTenu, NOABEPrHyTblE NepeapMMpoBaHUIo AW APYrMM naacTuyeckum gedop-
Maumsam. nepeg NepBMYHON 1 NeprMoanyeckoi noBepkamu cnefyet omkeyb criefyoLlyM obpasom:

8521 Mepen omknrom cBo6oAHbIE KOHLLI TEpMONpeo6pasoBaTesieil 0cBO6OXAAT OT TMOKUX M30NS-
LIMOHHbIX TPYOOK.

8.5 2.2 Tepmonpeo6pasoBatenu (He 6osee WecTn LWTyK) NOMELaT B Nevb A8 OTXUra Ha rnyouHy
(300 £ 5) mm. oTxuratoT B TedyeHne 14 npu Temnepartype (1450 + 20) °C n oxnaxpgatoT BMecTe C neybio A0
TemnepaTypbl OKpyXatoLLero Bosgyxa.
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8.6 MNpu TepmocTaTMpoBaHMM CBOGOAHBLIX KOHLLOB Tepmonpeo6pasoBaTesieli BbINOMHAT cregyouime
onepauuu.

8.6.1 Cocyp [lbtoapa 3anonHAIT O4HOPOAHON cMechio bAa v BoAbl. CTeKIAHHbIE NPOGVPKN NOrpyxa-
10T B NIbOBOASHYI0 CMECb Ha ry6uHy He MeHee 120 mMm. PaccTosiHue mexay npobupkamu f0/KHO ObiTh He
MeHee 15 mm.

8.6.2 CBO6OHbIE KOHLbI TepMONpeobpasoBaTeneil v KOHLbl MefHbIX U3MepUTe bHbIX MPOBOJOB CKNa-
[bIBalOT BMECTE W NJIOTHO 06MaTbIBAOT MEAHOW HeNy)XeHOW NPOBOJIOKOM A5 NOSTYYEHUS 3N1EKTPUYECKN Ha-
[eXHOro KOHTaKTa, 3aTem NorpyXxatT B CTEK/SAHHbIE NPOOUPKY B NIbJ0BOAAHYIO CMECh.

TepmocTatupoBaHue CBOOOAHbIX KOHLOB NPOBOAAT He MeHee YeM 3a 5—10 MUH 40 NpoBeAeHus U3-
MepeHUii AN YCTaHOBNEHUS TEN/I0BOr0 PaBHOBECUSI MEXAY /ibJ0BOASHOM CMECblo Y CBOGOAHBLIMU KOHLaMM
TepMonpeo6pasoBaTens.

8.6.3 TepmocTaTMpoBaHue CBO60AHbIX KOHLOB TepMonpeobpasoaTeneii npu 0 °C npoBoAAT npu noa-
rOTOBKE TepMonpeo6pasoBaTesieli K rpafyvpoBKe B penepHbIX ToUKkax MeTaslfios.

8.6.4 lMpu rpagynpoBke TepmonpeobpasoBarteneli METOLOM C/IMYEHNSA CBOOOAHbIE KOHLbI TepMonpeo6-
pasoBaTerneli fonyckaeTcs TepMocTaTupoBaTb B CyX06/104HOM (MACCMBHOM WAV akTUBHOM) TepmocTaTte npu
Temnepatype ot 0 °C go 25 °C.

8.7 [ina pacyeTa A0BEpPUTENIBHON NOrPeLIHOCTM TepmonpeobpasoBaTens NPoBOAAT IKCNepUMeHTa b-
HYl0 OLEHKy MOrpellHOCT U3MEepeHns B YC/I0BMAX KOHKPETHOM MOBEepOYHOl nabopatopun, CBA3AHHY CO
cnyyaliHbiMu adhdpekTamu npy n3meperHnsax T3AC B rpagyMpoBOYHON neyn. STy onepawuio NPOBOAAT HE pexe
ogHoro pasa Blog,

8.7.1 M3mepeHus (He meHee 30 OTCYeTOB) NPOBOAAT B rPafynpOBOYHON Neun npu Temnepartype, 6513-
KOl K TeMnepaType penepHbIX TOYeK, 1 paccunTbiBaroT CKO pesynbrata usmepeHuii no opmyne

1(£,-Hcp)2
1 N(N -1) (®
rae N — 4ncno n3mepeHuis;
E, — T3AC B ym U3MepeHuun. MKB;
Eco — cpepgHee 3HaveHne TOAC. MKB.

9 lpoBeneHMe NoOBEpPKU

9.1 BHewHMii ocMoTp

9.1.1 TepmonpeobpasoBaTtesib 4O/HKEH MMETb NacnopT, CBUAETE/ILCTBO O MOBEPKE U MPOTOKOA Npeabl-
Ayuieit noBepku (Npy HEO6X0AMMOCTH).

9.1.2 KomMnieKkTHOCTb, ynakoBKa, MapknpoBka, rabapuTHble pasmepbl Tepmonpeobpa3oBartesns fOKHbI
cooTBeTcTBOBaTb TPeboBaHusAMM FOCT P 52314 B 4acTW MapKUPOBKN U KOMMIEKTHOCTU M NACMNOPTy Ha KOH-
KpeTHbI TepmonpeobpasoBatenb.

9.1.3 TepmonpeobpasoBaTtefib He [JO/DKEH UMeTb BUAUMBIX MOBPEXEHWUIA 3/1IEMEHTOB KOHCTPYKLMK,
3aneKkTpuyeckas Lenb He foskHa 6bITb HapyLleHa.

Cnali Ha paboyeM KoHLe TepMonpeo6pasoBaTens Ao/MKEH UMeTb (hopMy Lapuka c rnagkoi bnecrawei
NOBEPXHOCTbIO 6e3 PakoBUH.

[LonyckaeTcs Hannume He 6osiee OfHON CBapkW Mo A/IMHEe CBOGOAHBIX KOHLLOB TepmMonpeobpasoBaTens
(Npv nNpeacTaBNeHUN Ha NEPUOANYECKYIO MOBEPKY).

9.1.4 Tepmonpeob6pa3oBartenb, He yA0oBneTBOpsOWMiA TpeboBaHnam 9.1.1—9.1.3, k ganbHeliweli no-
BEPKe He AOonycKatoT.

9.2 OnpepgesieHne HecTabunbHOCTHU

9.21 HecTabunbHOCTb TepMonpeobpa3oBartesieil Npu NePBUYHON NMOBEPKE ONpedensioT B cneayloLuen
nocnefoBartenibHOCTH,;

a) onpegensoT 3HavyeHus TOAC TepmonpeobpasoBarteneil npu TemMnepatype penepHoin TOUKU Meau:

- Ans 1-ro paspsga — B pacnsiaBfieHHOM meTase no 9.4, Ha O4HON «nowaake» 3aTBepAeBaHNs Meay;

- AnA 2-ro n 3-ro paspsgos — MeToA0M NO3/EKTPOAHOro candeHns no 9.5 npyu Temnepatype, COOTBET-
CTBYIOLLEI penepHoi Touke Meau;
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6) nomellaloT TepmosipeobpasoBaTeny B nedb Ans omkura Ha rnybuHy (300 + 5) MM 1 oTxuratoT B Te-
YeHne ogHoro yaca npu Temnepatype (1450 + 20) °C. 3atem TepmonpeobpasoBaTeniv oxnaxaatT BMecTe ¢
neyblo 40 KOMHATHOW Temneparypsbl;

B) NOBTOPSIOT NpoLieaypy onpesenexusi 3Hadenns T3AC B penepHoin ToUKe MeAy OTOXKEHHbIX TEPMOsIpe-
obpasoBartesneli 1-To paspsga no 9.4.4. a OTOXOKEHHbIX TepMonpeobpasoBareneii 2-ro n 3-ro paspsgos — no 9.5.3.

N3meHeHne 3Hauenus TOAC TepmonpeobpasosBaTenieli B TOUKe Meay nocne oTxura (HectabuibHOCTb)
npy NepBUYHOI NOBEpPKe He A0/KHO NpeBbiwaTb ¢ 4, + 6 U = 8 MKB ans Tepmonpeo6bpasosatens 1. 2. 3-ro
pa3psAfoB COOTBETCTBEHHO.

Tepmonpeobpasosartenu, He yA0BNETBOPAIOLME 3TOMY TpeboBaHWI0, NepeBoanT B 60/1ee HU3KNA pas-
pAag, van Gpakyor.

9.2.2 HecTtabunbHOCTb TepmonpeobpasoBarteneli Npyv Nepuoguueckoin nosepke onpenensoT, rpagyv-
pys UX B TOUKe MeAun (Ha «niowafke» uin candeHnem), B COOTBETCTBUM € nepeyncrienmem a) 9.2.1 n cpaBHu-
Bas noslyyeHHoe 3HavyeHuss T3AC B penepHoli Touke Mean C COOTBETCTBYIOLUM 3HAUYEHUEM U3 CBUAETENbCTBA
0 npefblayLuei noBepke.

M3meHeHne 3HauveHuii TOAC TepmonpeobpasoBartenieli B penepHoin Touke Meau 3a UHTepBasl Mexay
nosepkamu (HectabusibHOCTb B 3KCM/lyaTauun) He O/HKHO npesbiwatb + 5. = 8 n + 10 MkB gna Tepmonpeo6-
pasosaTteneii 1. 2. 3-ro pa3psaA0B COOTBETCTBEHHO.

TepmonpeobpasoBartenn, He yA0BNeTBOpsoLWmMe 3TOMy TpeboBaHMI0, NepeBoOAAT B 6oee HU3KNIA pas-
psa unun 6pakyoT.

9.2.3 [ina pacyeTa AOBEpUTENbHON NOrPeLlHOCTN Tepmonpeobpasosarteneli 1. 2 n 3-ro paspsgos B pe-
nepHbIX Toukax (CM. pasgen 11) 4onoNHWTENbHO OnpefensoT HecTabunbHOCTbL TepMonpeobpasoBaTens 3a
MEXNOBEPOUHbIV MHTEPBAN NpW TeMNepaType penepHbIX TOUEK Nannagus v naatuHbl.

9.3 OnpepgeneHne HeO4HOPOAHOCTH

9.3.1 OnpepgeneHne HeEOAHOPOLHOCTM TepmonpeobpasoBaTteneil NPOBOAAT METOAOM MO3/1EKTPOAHOIO
cnvyeHus npu temnepatype (1450 + 20) °C. onpegenss pacxoxaeHue 3HaveHuii TOAC TepmonpeobpasoBa-
Tens Ha rny6buHax norpyxeHuns B neyb (300 = 5) mm 1 (250 + 5) mm.

HeogHopoaHocTb TepmonpeobpasosaTesnia 1-ro paspsga onpefenstoT ¢ NOMOLLbI0 UCCef0BaHHOMo Ha
HeOAHOPOAHOCTbL TepmonpeobpasoBaTens 1-ro paspsaga wunu atanoHa MNP 30/6. a Heo4HOPOAHOCTL TEepPMO-
npeobpasosartenein 2-ro n 3-ro paspafoB — € NOMOLLbI0 TepMmonpeobpasosartens 1-ro paspsaga.

9.3.2 HeogHopogHocTb TepmonpeobpasosaTtens 1-ro paspsga onpefensioT oTAeNbHO OT rpajyvpoBKy,
a HeoHOpPOAHOCTb TepMonpeobpasoBaTeneli 2-ro n 3-ro pas3psafos — COBMECTHO C rpafynpoBKOiA.

9.3.3 PacxoxgeHune 3HadyeHun TOAC TepmonpeobpasoBatens Ha rnybuHax norpyxeHus B neus (300 +5) Mm
1 (250 = 5) MM (HEOAHOPOAHOCTL) NPW NEPBUYHON NOBEpKe ANs Tepmonpeo6pa3oBarteseil Bcex paspsLoB He
[O/KHO NpeBbIWwaTh + 8 MKB.

Mpy nepuoanyeckoil nosBepke HEOAHOPOAHOCTb flO/MKHA ObITh He 6onee + 8, + 15 1 + 20 MkB Ana Tepmo-
npeo6pasoBateneli 1.2, 3-ro pa3psAoB COOTBETCTBEHHO.

Tepmonpeob6pasoBaTesib, He yA0B/IETBOPAOWMI 3TOMY TpeboBaHuIo, NepeBOAAT B 60/1ee HU3KUIA pas-
psg van 6pakyoT.

9.3.4 ina pacyeTa fOBEepUTE/IbHOI NorpellHocTM TepMonpeobpasoBarteneii 1, 2 1 3-ro paspsgos B pe-
nepHbIX Toykax (cM. pasgen 11) fonoNHWUTENbHO oNpeAensAoT HeO4HOPOAHOCTL TepMonpeobpasoBaTens npu
TemMmnepartype penepHbIX TOYeK Meamn v nannagns.

9.4 OnpejeneHune rpagyMpoBOYHON XapakTepucTMkM Tepmonpeo6pasosareneil 1-ro paspsaga

9.4.1 Tepmonpeo6pasosaTesib 1-ro paspsga npv NepBUYHON 1 NEPUOANYECKON NoBepKax rpagyvnpyroT B
penepHbIX TOUKax MeTassIoB (OCHOBHOM MeTOof) B TOUKax;

- nnasfieHna nnatnHel — 1768,1 °C;

- nnaeneHusa nannagmsa — 1554.8 °C:

- 3arBepgeBaHusa mean — 1084,620 °C;

- 3aTBepAeBaHunAa antoMuHua — 660.323 °C.

3HayeHns TemnepaTtyp penepHbIX TOYEK MNAaBfeHUs NNatuHbl U naniagns ABAATCA HOMUHATbHLIMU.
Heob6xoa1mo 1cnonb30BaTb NPOBOIOKY U3 NanNaavs 1 NNaTHbl, aTTeCTOBaHHYIO MO TeMnepaType naaBieHus.

9.4.2 Mpwu nepBMYHOI NOBEPKE TepMonpeobpa3oBaTe b rPagyupyloT B penepHbIX ToUKax He MeHee ABYX
pas. npu NepuoAnYeckol noeepke fonyckaeTcs OgHOKpaTHas rpagynpoBka.

9.4.3 I'paflyvipoBaHue B penepHbIX ToYkax nannagus v naaTuHbl OCYLLLECTBAAIOT METOAOM NiaBneHns ma-
NbiX 06pasLoB MeTasINa Ha paboyem crnae rpagyvpyemoro Tepmonpeobpasosatens (MeTof «MasibiX HaBECOK»).
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9.4.3.1 HarpesaloT neyb A0 Temnepartypbl Ha 10 °C — 15 °C HuXe TemnepaTypbl NaasneHns metanna.
TemnepaTypy M3MepsAT KOHTPObHLIM NIATUHOPOAUIA-NNaTUHOPOAMEBLIM TepMONpeobpasoBaTenem.

9.4.3.2 TepmoanekTpoApl rpagynpyemMoro tepmonpeobpasoBaTesnis CTArMBaOT MakCUMasibHO 6/IM3KO K
pabouemy cnaw OTpe3koM nannajmeBoli v NNaTVHOBOM NPOBOJIOKM (AMHA M AMaMeTP OTpe3ka NPOBOJIOKM
no 5.1.16) n o6matbiBaOT TEPMO3/IEKTPOAbI Tak. YTo6bl 06pasoBanacb MI0THAs ABYXC/MONHAA cnvpasnb U3
yeTbipex Unu wecTtun BuTkoB. OBMOTaHHbI pabouunii cnaii TepMonpeobpasoBartens BbITArMBaT Ha 10— 12 MM
13 KaHaN0B apMupyloLLeli TPYOKM 1 crerka pasaBuratoT TepMO3NeKTPOAbl 4718 NpefoTBpaLleHns cnonsaHus
Tpy6kM Ha pabounii cnait Nnpu NorpyxeHun TepMonpeobpasoBaTens B neyb.

MpoBonOKY U3 Nasfnagnsa v NnatuHbl, NOCTaBIEHHYIO B TBEPAOM COCTOAHUM, pekoMeHayeTcs npeasapu-
Te/IbHO OTXeUb B TeYeHNe HECKOIbKUX MUHYT B neyu npu temneparype 1100 °C — 1200 °C.

9.4.3.3 'papyvipyeMblii TepmonpeobpasoBaTesib BBOAAT B NMeyb B 30HY MakCUMasibHOW Temnepartypbl
Tak. 4To6bl pabounii cnai He kacancsa CTEeHOK neun.

9.4.3.4 CB0ob60AHbIE KOHLIbI TEpMONpeobpasoBartesia TepMocTaTnpytoT npu temnepatype 0 °C no 8.6.3.

9.4.3.5 YcTaHaB/MBalOT PeXUM neyn TakMMm o6pasom, YTo6bl TeMnepaTypa nosbilwanacb CO CKOPOCTbHO
2—3 °C/MuH. CKOPOCTb U3MEHeHNs TemnepaTtypbl KOHTPOMPYIOT C MOMOLLbLIO rpagynmpyemoro Tepmonpeoo6-
pasoBaTens.

9.4.3.6 Hauano nnasneHus o6pasua mMetasnia Ha cnae oTMeyalT HacTyn/ieHremM TemnepaTypHoii ocTa-
HOBKM («nowagkn» naasnenuns). NMpogomkMTenbHOCTb «NI0WaAKu» NaBAeHns 3aBUCUT OT CKOPOCTY Harpe-
Ba cnas n fo/HkHa 6bITb He MeHee 30 c. Obuee yncno otcueToB T3AC A0/MKHO BbITb HE MEHEE LecTu Yepes
1—3 c. 3HayeHve TOAC 3a Bpems «NNOWAaAKN» He AO/MKHO MeHATbCA 6onee yem Ha 5 MKB.

9.4.3.7 Mpu pe3kom BO3pacTaHWn Temnepartypbl (NOC/e OKOHYaHWA npouecca naasfeHVs) NpoBOAAT
aBa-Tpu usmepenns TOAC. CHMXAOT TOK B HarpesaTesie U U3BAeKatoT TepMonpeobpasoBaTesb U3 Neyn.

9.4.3.8 CpesaloT 06pa3oBaBLUMIACA cnai ¢ HannaB/eHHbIM MeTaslZIoM Ha AainHe 5—10 MM OT cnas.

Ob6pe3aHHble cnan ocTalTCs B pacnopshkeHnn noBepsioLLeli opraHM3aummn nam y 3akasumka rno ux Bsa-
VUMHOW J,OrOBOPEHHOCTH.

9.4.3.9 TMoBTOpPSAOT onepauun, ykasaHHble B 9.4.3.2—9.4.3.8. Tpu NoBTOpPEeHUN rpagynmpoBKN cBapka
TEPMO3MIEKTPOA0B rpajsynpyemMoro TepmonpeobpasoBatesnisa He BIAeTCA 06s3aTesnibHOl Npu ycnosun obe-
cneyeHns Tyroi 06Bs3KU.

9.4.3.10 BbluncnsoT cpegHeapudmMeTmyeckoe 3HaveHne T3AC £, M3 OTCYETUB. MOJTYYEHHbIX HA Kax-
[ON «nowanke».

9.4.3.11 CpaBHuMBatOT pe3ysibTaTbl, MOSIyYEHHbIE HA ABYX «MNoLafkax» naasneHus. PacxoxaeHve mex-
Oy HUMW B TOUKe nannagus He AO/MDKHO npesbiwarts 5 MKB. B Touke niatuHbl — 20 MKB. Ecnn pacxoxaeHue
60/bLUe, rpagypoBKY NOBTOPAIOT TPETUIA pa3 uan oTNpasnsalT TepMonpeobpasosarte b Ha JONOMHNTE bHbIN
OTXWT C NocneayoLLein rpagympoBKoi.

9.4.4 Tepmonpeo6pasoBaTtenu 1-ro paspsga B penepHbIX ToUKax Meaun v antoMUHUS rpagyvpyoT ¢ npu-
MEHEHMeM YCTaHOBOK, BK/IOYAOLMX B Ce651 amny/bl penepHbIX TOYek.

9.4.4.1 AmMnynbl penepHbiX TOYEK BbIBOAAT Ha ypoBeHb (ha30BOro paBHOBecus (Nepexoja) B COOTBET-
CTBUW C 3KCMyaTaunMoHHbIMU [JOKyMeHTaMmn Ha HUX.

3.4.4.2 N3wmepsoT TOAC E, TepmonpeobpasoBaTtesnis Ha «nowagke» 3aTBepaeBaHns meTtanna He Me-
Hee fecATn pas ¢ TOYHOCTbIo 0.1 MKB.

9.4.4.3 Nocne okoH4YaHus namepeHnii TOAC B penepHbiX ToUYkax TepmonpeobpasoBartesib Mef1eHHO
M3B/IEKAlOT 3 amMy/ibl 1 OX/1AX0AAI0T Ha BO3AyXe A0 KOMHATHOW Temneparypbl.

9.4.5 Mpu nepBrYHOI NoBepKe TepmornpeobpasoBaTtesib rpagyvpyroT B PENEPHbIX TOYKax Mean 1 anio-
MUHUS Ha ABYX «MN/olajKax» 3aTBepAeBaH/s MeTana.

BbluncnsioTt cpegHeapudmeTuyeckoe 3HadeHne TOAC Et ans kaxnow penepHoi TOUKM U BHOCAT ero B
NPOTOKOJT NOBEPKMN.

9.4.6 PacxoxaeHne oTaenbHbIX pesynbTatoB nsMmepenHuii TOAC TepMonpeobpasoBartens Ha ABYX «MNJo-
LaaKax» 3aTBepAeBaHnsa Mean v ajlloMUHUA He JOJIKHO Npesbiwath + 4 MKB.

Ecnu pacxoxaeHue oTAefNbHbIX pe3ynibTaToB naMepeHuini TOAC Tepmonpeo6pa3oBaTosisa Ha NepBoii u
BTOPOIi «nnowafkax» 3aTBepAeBaHna meay npesbilwaeT 4 MkB. TepmonpeobpasoBartesb cnefyeT oTKedb B
cooTBeTCcTBMM € 8.5.2 1 rpagynpoBaTh Ha TPeTbe «niowagke».

Ecnu pacxoxpaeHve oTAenbHbIX pesynbtatoB namepeHuii TOAC TepmonpeobpasoBarteniss Ha BTOPOi 1
TpeTbel «nnowagkax» npesblliaeT 4 MkB nocne foONONHWUTENBHOTO OTXMra, TepmonpeobpasoBartesb nepe-
BOAAT B 60s1ee HM3Kuii paspss.

9.4.7 Mpu nepuogmnyeckoli NoBepKe AOMYCKAETCA OfHOKpaTHasi rpaAyupoBka TepmonpeobpasoBaTtesis
1-ro pa3psiga B penepHbIX TOUKax Mean v a/TlOMUHNSA, eC/IN pacxXoXAeHne pesynbTarta rpasyupoBki B penepHoii

7
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TOYKE MeAu C AaHHbIMU CBUAETENLCTBA O Npeablaylieli noBepke He npesbllwaeT + 5 MKB. B ocTanbHbIX cny-
yasx rpagyvpoBKy BbINOHAOT ABa pa3a B KaxAol penepHoii Touke.
9.4.8 [onyckaeTcs onpefensTb rpafynpoBOYHYI0 XapakTepucTrKy TepMmonpeobpasoBaTens 1-ro pasps-
4a MeToAoM MO3/1EKTPOAHOT0 cAnveHus ¢ atanoHom MNP 30/6 B ananasoHe ot 600 °C go 1800 °C no meToau-
Ke. NpuBeAeHHO B 9.5.3 npu 3HauYeHnsxX TemnepaTypbl, 6/IM3KNX K 3HAYEHUSAM TeMMepaTypbl PENEPHbIX TOUEK,
W [OMOSIHUTENBHO MPU 3HAYEHUSX TemnepaTypbl, kpatHbix 100 °C. Yucno rpafyvmpoBOYHBIX TOYEK AO/DKHO
6bITb HEe MeHee YeTblpeX, paBHOMEPHO pacnpefefieHHbIX B Auana3oHe N3MepeHuii.

9.5 OnpegeneHve rpagynpoBOYHbIX XapakTepucTuk TepmonpeobpasoBaTeneii 2-ro n 3-ro paspsoB

9.5.1 Tepmonpeo6pa3oBaTesnb 2-ro paspsja B AnanasoHe Temnepatypbl oT 600 °C go 1800 °C rpagyu-
pylOT METOAO0M NO3/IEKTPOAHOIO CAMYeHUs (OCHOBHOM MeToZ) Uan MeToL0M MPSIMOro C/IMYEHUS C Tepmonpe-
obpasosaTeniem 1-ro paspsga, a Tepmonpeobpasosatenu 3-ro paspsga — € Tepmonpeobpasoeareniem 2-ro pas-
psga npu Temnepatype, 62M3KoN K 3HaYeHsIM TemnepaTypbl penepHbix Touek (1768.1 + 10) °C. (1554.8 + 10) °C.
(1084,62 + 10) °C. (660.32 + 10) °C.

[JlonyckaeTca rpagyvpoBsatb TepMmonpeobpasosaTesin 2-ro n 3-ro paspsgos B gnanasoHe Temneparypbl
oT 600 °C po 1800 °C cnegyoLwum o6pa3om.

[o Temnepatypbl 1600 °C TepMmonpeobpasoBaTenu rpagyvpyoT METOA0M NO3/IEKTPOAHOIO CAINYEHUNA B
neun BTI-1 npu TemnepaTtype (1554,8 + 10) °C. (1450 + 10) °C. (1084,62 * 10) °C. (660,32 + 10) °C. a 3Haue-
Hvue TOAC npv TemnepaTtype penepHoli TOUKW NAaBAeHUs NNaTVHbI ONPeaensloT METOAOM «MasiblX HABECOK»
B neuu ANa peanusauuy Temneparypbl niasneHua naanagnsa n nnatuHbl.

9.5.2 lonyckaeTcsa rpagyvposatb TepMonpeobpasosaTenu 2-ro 1 3-ro paspsAos BO BCEM nanasoHe n3-
mMepeHuii o 1800 °C npu 3HaYeHMsX Temnepartypbl, 6/IM3KNX K 3HAYEHUSAM TeMNepaTypbl PpenepHbIX TOUeK, 1
[OMNOMHUTENBLHO NPU 3HAYEHNAX TeMnepatypbl, kpatHbix 100 °C. Yncno rpafyMpoBOYHbIX TOYEK JO/TKHO ObITh
He MeHee YeTblpex, PaBHOMEPHO pacnpeenieHHbIX B AnanasoHe n3MepeHuii.

9.5.3 lMpu rpagyvpoBke METOAOM MO3/IEKTPOAHOIO CANYEHUSA BbINOMHAOT clefytoLne onepauuu:

9.5.3.1 MoBepsieMblli TepMonpeobpasoBartenb, Nognexawunii CIMYeHunto, cknagbiBatoT B 06LWMIA N1oT-
HbIi MYYOK C 3Ta/IOHHBIM TepmornpeobpasosartesieM 60/51ee BbICOKOrO paspsja, BblpaBHMBAKOT paboune KOH-
bl N 06BA3bLIBAIOT apMupyloLLne kepamuyeckme Tpyoky B ABYX MecTax OTpe3kaMu NnaTMHOBOWN NPOBOIOKM.
O6Luee uncno TepmonpeobpasoBarteneil B Nyyke AO/MKHO ObiTb He 6onee NATU.

9.5.3.2 BeiTAruBatoT Ha 12— 15 MM 13 kepamuyeckmx Tpy6ok paboune KoHLbI TepMonpeobpasosaresneit
W NIOTHO CTATMBAKOT UX APYT C ApPYroM BOG/IM3W CnaeB HECKOIbKUMW BUTKaMK NAATUHOBOW NPOBO/OKU, Mpu
3TOM 3NEKTPUYECKUIA KOHTaKT Mexay OTAeNbHbIMU TepMO3/1eKTPoAaMn AO/MKEH OblTb 06pa3oBaH TONbKO B
MEeCTe NX CBA3KN.

9.5.3.3 lMyyok TepmonpeobpasoBartesieil NOMeLaT B pabouyo 30HY rpagyMpoBOYHOM Neyn Ha ry6uHy
(300 + 5) MM, LLEHTPUPYIOT €ro No ocu neyu.

9.5.3.4 CBob6oAHbIe KOHLbI BCEX TepMonpeobpa3osaTeneil TepMOCTaTUPYIOT Npu O4HOW 1 TON Xe Temne-
paType no 8.6.4 1 NoAKNYat0T K 3/1EKTPOMN3MEpPUTEIbHOMY NPUGOPY MO CXxeme, NPUBEAEHHON B MPUNOXEHUN A.

9.5.3.5 HarpeBatoT neyb A0 Temnepatypbl, 65113Kol K TemMnepaType penepHbiX Touek. OTKNOHEHME OT
Hee A0J/HKHO 6bITb He 6onee + 10 °C. pagynpoBKy HauyvHatoT ¢ Temnepatypsbl (1554.8 + 10) °C. TemnepaTypy
B Meyn KOHTPONMPYIOT MO NoKas3aHWAM 3Ta/IOHHOro TepMonpeobpasosartenis 60n1ee BbICOKOro pa3psja B nyuke
B Havasne v KoHLe cepun n3mepeHwui.

9.5.3.6 MNopaAoK n3mepeHuii Npy NO31eKTPOAHOM C/IMYEHUN:

1) nsmepsot TOAC aTasnoHHOro Tepmonpeobpasosartens;

2) nocnegosatesibHO n3mepsT TOAC Mexay 0AHOUMEHHbIMKU TepMoanekTpogamu MP30 (4Bpp30)u TeP-
moanekTpodamu NP6 (aenpb) noBepsiemMoro TepMmonpeobpasoBarenisi 1 3Ta/IOHHOIo Tepmonpeobpa3osareis.

T3AC n3mepsoT, nepexoasa nocnefosatesibHO OT NePBOro NoBepsemMoro TepMmonpeobpasosartens K no-
cnefiHemy, 3aTeM MOBTOPAIOT U3MePeHUss B 06paTHOM MopsifKe A0 MonyvyeHUs Tpebyemoro Yncna oTCHeToB.

Yuncno oTcyeToB AO/MKHO ObITb HE MEHee YeTbIipex A1 KaXK40ro TEPMO3/IeKTPOAA;

3) nsmepsaoT TOAC aTanoHHbIM TEpMOnpeobpasoBaTesieM.

9.5.3.7 3HaueHusa [elp3o n [6npe n3mepstoT ¢ ToUHOCTbIO A0 0.1 MKB c yyeTom 3Haka B nape ¢ 04HO-
VMEHHbIMU TepMO3/IeKTPOAamMn 3Ta/IOHHOrO TepMornpeobpasosBatesis 1 3anucbiBaldT B NMPOTOKO/ MOBEPKM,
hopmMa KoToporo npusefeHa B npuaoxeHun B.

9.5.3.8 YMeHbLIaoT raybuHy norpyxeHus TepmonpeobpasosBaTeneii B paboyee NpocTpaHCTBO neyn Ao
(250 + 5) MM 1 NOBTOPSAKT M3MEPEHUS.

9.5.4 Tpu rpagynmpoBke MeTOLOM MPSAMOro C/IMYEHWUS BbINOHAIOT Creaytowmne onepauuu:

9.5.4.1 TlpoBOAAT NOATOTOBUTENLHBLIE onepauun no 9.5.3.1—9.5.3.3.
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3.5.4.2 CBOGOAHbIE KOHLbI BCEX TepMonpeobpasoBartesieli TepMocTaTUpyoT Npy OAHOW U TOI Xe TeMm-
nepartype no 8.6.4 n NoAKNYaOT K 3N1EKTPOM3MepUTENbHOMY Npubopy No cxeme, NPYBELEHHON B Npuao-
XeHuun b.

9.5.4.3 HarpeBaloT neyb f0 TeMmnepaTtypbl, 6/IM3KOI K TeMnepaType penepHbiX Touek. OTKNOHEHME OT
Hee JO/KHO 6bITb He 6osiee + 10 °C. pafynpOBKY HauMHatoT ¢ TeMmnepaTypbl (1554.8 + 10) °C. Temnepatypy
B MeYy KOHTPO/IMPYIOT N0 NokasaHWAM 3TasloHHOro TepMonpeobpasoBaTesnis 60/1ee BbICOKOro paspsaga B nyyke
B Hauyase 1 KOHLE cepumn U3MepeHunii. iameHeHne TemnepaTtypbl B Neun 3a BpeEMS LuKa 3MepeHuid fO/HKHO
6bITb He 6onee 2 °C.

9.5.4.4 N3mepsT TIAC noBepsieMbix TepmonpeobpasoBartesneli Enos n atanoHHoro E3. HaunHas ¢
3Ta/IOHHOr0 1 KOHYasa Noc/AeAHUM NOBEPSEMbIM C TOYHOCTbLIO A0 0.1 MKB. 3arem BCce U3MepeHnss NOBTOPSAIOT
B obpaTHOM nopsifike A0 NONy4YeHUs He MeHee yeTblpex otcyeToB TOAC AnA kaxaoro tepmonpeobpaso-
BaTens. VHTepsasibl BpEMEHU MexAy OoTcHeTaMu [LO/DKHbl ObiTb OAMHAKOBbIMWU B O4HOM W3MEpPUTEsSIbHOM
LuKne.

9.5.4.5 YmeHbLLalOT r1ybrHy norpyxeHvus TepmonpeobpasoBaTeneli B paboyee NpoCTPaHCTBO neyn
£40 (250 £5) MM 1 NOBTOPSAIOT M3MEPEHNSA, COBMELLAn rpafympoBKy C onpefesieHnemM HeogHOPOAHOCTU U He-
CcTab UbHOCTY TepMonpeobpasoBaTenei.

10 O6paboTka pe3ynbTaToB U3MEPEHNIA

10.1 O6paboTka pe3ynbTaToB U3MEpPeHUii Npu rpafyupoBke Tepmonpeo6pasoBareneii
1-ro paspsifa B penepHbIX ToUYkax

10.1.1 CpegHeapudmMeTuyeckum 3HaveHusam TI3OC Er, nonyyvyeHHbIM Ha «njowazkax» nnasneHus
no 9.4.3 v «nnoulagkax» 3arsepAeBaHna MeTas/ioB Mo 9.4.4 NpuUnuCbIBaOT TEMMepaTypbl PernepHbIX ToYeK
nmcnonb3yemoro metasnnal

10.1.2 3HaueHne E, Tepmonpeobpa3soBaTtenieii Bcex paspsifioB B PenepHbIX TOUKax AO/HKHO COOTBET-
cTBoBaTb TpeboBaHuam MOCT P 52314:

1768,1 °C — (13224 +51) MKkB — 18 TOUYKM NNaBfeHNs NAaTWHbI:

1554.8 °C — (10735 % 45) MkB — A15 TOYKM NNaBAeHusa nannagus;

1084.620 °C — (5630 + 26) MKB — Ansa TO4kM 3aTBEpAEBaHUA Meaw;

660.323 °C — (2167 +11) mMkB — ans Toukv 3aTBepAeBaHns a/TlOMUHUS.

Tepmonpeobpa3oBaTenb. He yA0BNETBOPSAOWMIA 3TUM TpeboBaHNAM, BpakyHoT.

10.1.3 BbluncnaoT HecTabunbHOCTL TepMonpeobpasoBaTtens no opmynam:

- Mpu NepBuUYHOl NoBepke (B penepHoi Touke Meawn)

AEH c ,» .AooT*-"o0 .*' (2)
roe Expgoonk — T3AC TepmonpeobpasoBaTesisi B penepHoil ToUke Mean 40 OTKura. MKB;

Eronk — T3/C Tepmonpeo6pa3oBatesisi B PENEPHOI TOUKE MEAW MOC/e OTKUra. MKB;
- Npu nepuoauyeckoii nosepke (B penepHbIX Toukax Meau, nannagua v naatuHbl)

JE -E -E1, 3)

rae £t — T3AC TepmonpeobpasoBartenis B penepHbIX ToYkax, NoyYeHHbIX Npu Nepuoanyeckoin nosepke,
MKB:

Efs — TS/AC Tepmonpeobpasosartefis B penepHbIX ToUkax No CBMAETENbCTBY O NpefbiayLiei noBepke,
MKB.

10.1.4 HectabunbHOCTb TepMONpeobpasoBartenis Npu NEPBUYHON N NEPUOAMYECKO NoBepkax B penep-
HOli TOYKEe Meay He A0JHKHA MpeBblllaTh 3Ha4YeHWi, yKkasaHHbIX B nepeuncnennm B) 9.2.1 n 9.2.2.

10.1.5 N3meHeHne TOAC TepmonpeobpasoBaTens B penepHbIX Toukax nannagns u nnatuHbl 3a UHTep-
Ba/ Mexay noBepkamu (L0NONHNUTENbHbIA MEeTOA OLEHKN HeCTabuNbHOCTU B 3KCNyaTaLumn) AO/MKHO BbITb He
6onee:

+ 10 mkB — B penepHoii Touke nannagus:

+ 15 MKB — B penepHoil Touke nnaTuHbl.

TepmonpeobpasoBaTesib, He COOTBETCTBYHLLMIA TpeboBaHUsAM, ykazaHHbiM B 10.1.4 n 10.1.5. nepeBo-
[OAT B 60n1ee HU3KWI paspag v 6pakytoT.
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10.1.6 HeoHOPOAHOCTL TEPMONPEOGPa30BaTENA NPW NEPBUYHON U NEPUOANYECKON NOBEPKAX HE JOK-
Ha npeBbIlWaTh 3HAYEHW, yKa3aHHbIX B 9.3.3.

10.1.7 3Hauennsa TOAC kaxaoro nosepseMoro TepmornpeobpasoBaTens B AnanasoHe oT 600 °C go
1800 °C npu 3HauyeHUsiXx Temnepartypbl, kpaTHbix 100 °C. BbIMUCASIOT MO aTTECTOBAHHON W npeanaraemoli K
ncnosnb3oBaHuio nporpamme TermolLab (PryMn «BHAVM»).

10.2 O6paboTKa pe3y/nbTaTOB M3MepPeHuit npu rpagyMpoBke Tepmonpoo6pasosareneii
2-ro 1 3-r0 paspsAfoB MeTo40M NO3MEKTPOAHOIO C/IMYEeHNs

10.2.1 Mo pe3ynbTatam namepexunii T3AC mMexay OAHOMMEHHbIMY TEePMO3/IEKTPOAAMY NMOBEPSEMBIX 1
3Ta/IOHHOro TepMonpeobpasoBaTesneli 0 cooTBeTCTBUM C 9.5.3.6 BbIUMCAAIOT cpegHeapudmeTuyeckme 3Have-
Hua Oeflp3o v JOnp6 ANs Kaxaoro Tepmonpeo6pasosaTens ¢ okpyrieHvem go 0,1 mkB.

BbluncneHns gnsa kaxaol temnepartypbl rpagyympoBKv U Fy6MHbI MOTPYXEHWSA B NeYb BbINOHAT pas-
JesnbHo.

10.2.2 BbluncnsoT pasHoctn OE300 n OE250 3HaueHwit TOAC. namepeHHble Ha rnybuHax norpyxeHus
300 1 250 MM kaxaoro TepmonpeobpasoBaTens, No Yopmyiam:

«A300 ~ N1B/IP30 " N6MP6"

A250 - [6NP30 NelP6" (5)

Mpwn BblUMCEHMUM YUnTbIBAIOT 3HakM JIBNp3o un [enp6

10.2.3 BblunCASOT 418 KaXA0ro TepMonpeobpasoBartesia pacxoxaeHre mexay 3HadeHnsmu AE300 u
JE250 — (HeofHOpPOAHOCTB), NoNy4yeHHoe npu Temnepartype (1450 £ 20) °C. gonycTuMble 3HaYeHNS KOTOPbIX
ykasaHbl B 9.3.3. no chopmyne

EHeopar/1 E 300-/1E 250- <6)

10.2.4 BblUMCNSIOT CpefHee apuMeTuyeckoe sHaueHme AE Ha pasHbIX [y6GUHAX MorpyxeHus B neub
no gopmyne

[E = NEz°2ngr . %)

10.2.5 BbluncnsoT 3HadveHma TIAC kaxgoro noBepsieMoro tepmonpeobpasosatens Enoo npu 3Hauve-
HUSX Temnepatypbl 1768,1 °C, 1554.8 °C. 1084.62 °C. 660.323 °C (ans Anana3oHa Temnepartypsl oT 600 °C
40 1800 °C) unu npu 3HavyeHuax Temnepartypbl 1554.8 °C. 1450 °C. 1084.62 °C. 660.323 °C (gns gvanasoHa
Temnepatypbl 0T 600 °C go 1600 °C) no dopmyne

E»T.o» + 1€ (8)

roe E3rcs — 3HaveHue TO/AC u3 cBMAETENLCTBA O NOBEPKE 3TA/IOHHOrO TepMonpeo6bpasosaTensi 6osee Bbl-
COKOro paspsifia B penepHbIX ToYkax MeTas/ioB. MKB.

3HaveHne EMBana TepmonpeobpasosaTeneli 2-ro n 3-ro pasps4os nNpu temnepartypax penepHbiX Touek
[O/MKHO HaxoAuTbLCA B MHTepBanax, ykasaHHbix B 10.1.2.

Tepmonpeob6pasoBaTenu, He yL0BNETBOPSIOLLME 3TOMY Tpe60BaHNIo, GpakyHoT.

10.2.6 3HaueHua TIAC kaxporo noBepsieMoro TepMonpeobpasoBaTens B AuanasoHe Temneparypbl OT
600 °C o 1800 °C unm o1 600 °C go 1600 °C npu 3HauyeHuAX TemnepaTypsbl, KpartHbix 100 °C. BbIYMCAAIOT MO
nporpamme, ykasaHHoii B 10.1.7.

10.2.7 Mpwn pacyeTe 3HavyeHnn TOAC, COOTBETCTBYIOLLMX TeMMNepaType penepHbiX Touek, cinegyer uc-
nosib30BaTh Cc/eayloLne AaHHble 0 UyBCTBUTE/IbHOCTM Tepmonpeobpasosarteneii dEMt:

npu f, =660.323 °C dEW =6,5'10-3 mMkB/°C;
npu b = 1084.620 °C dbLlW =9.6 +10~3 mMKkB/°C;
npu tj = 1450 °C dE/dtsa 11,5+10'3 MkB/°C;
npu f4 = 1554.8 °C dEftt = 11.7-10- 3 mMkB/°C;
npu [5=1768.1 °C dEtit =11.5 10'3wmkB/°C.
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10.3 O6pab6oTka pe3ynbTaToOB U3MEPEHUI NpU rpafynpoBKke TepmonpeobpasoBaTesieil MeTOA0M
NpsIMOro C/AMYeHus

10.3.1 Mo oTtcyetam TIAC 3TasIOHHOrO U NOBEPSIEMbIX TepMonpeobpasoBaTeneil BbIUNCAIOT cpeaHe-
apudmeTuyeckoe 3HavyeHme TOAC kaxaoro nosepsiemoro Tepmonpeobpasosatens £MMB u TOAC sTaslOHHO-
ro Tepmonpeo6bpasosaTtena EAL c okpyrneHvem go 0.1 mkB. 4na kaxkgoi rny6uHbl NOrpyxeHnUs n tTemnepary-
pbl BbIYUCNIEHUA BbINOHAIOT pasfesibHo.

10.3.2 Mo cpegHuM 3HauveHussm TOAC Ear onpefensitoT 3HauYeHWe Temneparypbl . Npy KOTOPO NpoBo-
AnNock crimyeHune, no gopmyne

f=fT+m dE/df 9)
roe EQ c8 — 3HaueHne TOAC m3 cBuaeTen-cTBa O NOBEPKE 3Ta/IOHHOTO TepMonpeobpasoBartensi 6onee Bbl-
COKOro paspsiia B penepHbix To4kax MeTanios, MKB;
fT — 3HauyeHne TemnepaTypbl penepHoli Touku. °C;
dE/df — npupaweHne T3AC 3TanoHHOrO TepMospeobpasoBaTenis Ha eauHuLy TemnepaTypbl. MKBJIC
(4yBCTBUTENBLHOCTbL), NPU Temnepatypax penepHbIX TOYEK.
10.3.3 MpuBogAT 3HavyeHns TOAC noBepsieMbix TepmonpeobpasoBaTesieli kK Temnepatypam penepHbIX
TOYEK C yYETOM HEOLHOPOAHOCTU Tepmonpeo6pasosateneii (no 10.2.3— 10.2.6).
10.3.4 3HaueHus TOAC noeepsieMbix TepmonpeobpasoBartenieil npy Temnepatypax penepHbiX TOuYek
[OOJ/DKHBI HAXOAUTLCA B MHTEpBanax, ykasaHHblx B 10.1.2.

10.4 KpuTepwuii ro4HOCTM NMOBEPSAEMOro TepmonpeobpasoBarens

Tepmonpeo6pasoBartenu 1. 2. 3-ro pas3psfoB CUMTAKT FOAHLIMU K UCMONb30BaHu0, ecn nx T3AC npu
TemnepaTtype, COOTBETCTBYIOLLEN penepHbIM ToYkaM, He npesbiwaeT gonyckn no 10.1.2, a XxapakTepucTuku
HecTabunbHOCTU 1 HeogHopoaHocTn T3AC cooTBETCTBYIOT TpeboBaHmaM 9.2 n 9.3.

Ecnv atn TpebosaHnA cobnoatoTcs, TO NOrPeLlHOCTb pesybTaTa U3MepeHns A1 Bcex paspsios Tep-
Monpeo6pasoBaTesieil HaxoAUTCS B fOBEPUTENbHbIX rpaHuuax norpelwHoct no FOCT P 52931.

11 PacuyeT f0BepuUTesIbHOI MOrpeLlHoCcT TepMonpeo6bpasoBaTens B penepHbIX
TOYKax 1 Npu CANYEHUN

111 Mpun pacyeTe foBEpPUTE/IbHOI NOTPELLHOCTU TepMonpeobpasoBaTens UCNO/b3YHT AaHHbIE, NOJTYyYeH-
Hble NPU 3KCNEPUMEHTaSIbHON OLEHKe cnyyvaliHbix 3ddchekToB npu namepeHunax TOAC (no 8.7. 9.4), aaHHbIE O
HecTabuIbHOCTW 1 HEOAHOPOAHOCTU TepMonpeobpasoBaTesis, NoMy4YeHHbIe Npu nosepke (No 9.2.9.3). a Takke
OaHHble 0 MOrpeLlHOCTM 3Ta/IOHHbLIX TepMmonpeobpasoBaTeneli. npuBefeHHble B FTOCT 8.558 B cOOTBETCTBMM
C pas3psfoM, faHHble O MOrpewHoCTM u3mMepuTenbHoro npnéopa, gaHHble 0 XapakTepucTukax rpagynpoBoy-
HbIX Meyeii (M3 NacnopTOB Ha HUX).

CocTtaBnsiolne OBEpUTENbLHON NOrpeLwHoCcTM TepMonpeobpasoBaTeneil, He06Xo4MMble 415 pacyeTa,
npeactaBneHsbl B Tabnuue 1

Ta6bnunya 1
OnpegeneHus
CocTa/sioLLyie JOBEpUTESBHON MOrPeLLHOCTY TCpMoripeobpasooarens S MB IPagyVipOBOYHONA
XapaKTePUCTUKV METOLOM
HavMeHoBaHVe 0603HaueHre pegg&):;b( CIMUeHiA

1 MorpeLwHocTb, 06yCI0BNEHHAs CrlydaiHbiMy addchekTamm npu n3mepe-
H T3AC B 0AHOM M3MEPUTENBHOM LMKIe NoBepsieMbiM TePMONpBCH- S — +
pasoBatesieM B rpagyvpoBoyHoii neun (no 8.7)

2 lMorpeLuHoCTb, 06ycnoBNeHHan cnyvaiHbiMm adhdiekTaMmmn npu Tpex He-
3aBUCUMbIX n3MepeHusix TOAC B amnyne penepHoii Toukn (CKO cpegHe- ST + —
ro 3Ha4YeHns pesyibTaToB N3MepPEHUin B penepHoli Touke) (no 9.4)

3 MNorpeLwHoCTb N3MEpPUTENBLHOTO Npubopa (Mo nacnopTy) «p + +
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OKoH4YaHue Tabnuubl 1

. Onpepenenns
CocTaBnsioLLyie AOBEPUTEBHO NOrPELLHOCTU TepMonpeotpasooatcnis S u A, mB rpaayvpoBoYHON
XapaKTepPUCTVIKA METOAON
HavMeHoBaHVe 0603HaueHne PerepHbIX CIMUEHNIA
TO4eK
4 TMorpeLluHOCTb, 06YCNOBNEHHAs pa3peLuatoLLeil CnocobHOCTLI0 Npubopa . R
(no nacnopTy) «pc
5 MorpelwHocTb, 06ycnoBneHHas napasutHbiMn TOAC B n3MepuUTenbHO R .
uenu (no 8.4) B rpar
6 lMorpelHoCcTb, 06YCNOBNEHHAA TEpPMO3NEKTPUYECKON HEeoLHOPOAHO- o . .
CTblO TEPMO3/IEKTPOLOB TepMonpeo6pasosarens (Mo 9.3) >
7 MNorpeLuHoCcTb, 06yCNoBAEHHAsA HECTAbWIBHOCTbIO FPafyMpPOBOYHON Xa- - .
®ppelicp
paKkTepPUCTMK 3a MHTepBau1 Mexay nosepkamu (no 9.2) Apel
8 lMorpeLHoCTb, 06YCM0B/IEHHasA HeCTabWUNBLHOCTLIO MOAAepXaHnst Tem-
nepaTypHoOro pexviMma B neuv 3a Bpems U3MepuTesnibHoro uukna (no na- Bhectab — L4
cnopry)
9 MorpeLwHocTb, 06yCNOBNEHHAA TeMNepaTypHbIM rpaaueHTom no AmHe .
neun B cpegHeii ee uactu (Mo nacnopry) HaBl, -
10 MorpeLwHoCTb 3TaNOHHOrO TepMonpeobpa3osaTens 60/1ee BbICOKOro o .
paspsga (no FOCT 8.558 B COOTBETCTBUM C paspsLoMm) «ot
11.2 [oBepuTencHas NorpeLHoCcTb TepMonpeobpasoBaTtesnsi Npy 4OBEPUTE/IbHON BeposiTHocTh P = 0.95
B *-i TeMnepaTypHOli TOYKe paccynTbiBaeTcs No hopmye
5=K mSv. (20)

roe K — koadhduumeHT, 3aBUCALLMIA OT COOTHOLIEHWUA CNyYaiiHOW M HEWCK/TOYEHMOW cucTeMaTuyeckoil no-
rpeLuHocTel;
— OUEeHKa CYMMapHOro cpefHekBapaTniyeckoro OTK/IOHEHUS pe3yfibTata M3MepeHus.
OLueHKY CyMMapHOro cpefHekBaapaTMyecKkoro OTK/I0OHEHNST pe3ynbTaTta usmepeHns 1 KoaguLmeHT, 3a-
BUCALLMI OT COOTHOLLEHNS C/ly4yaiHOlW U HEUCK/IIOYEHMOW CUCTEMATUYECKON NOTrpPeLIHOCTEN, BbIYMCIAKT NO
chopmynam:

roe O. — rpaHuua HEeWCK/TYEeHNOW CUCTEMAaTMYeCcKOn NOrpeLlHOCT, COCTaBnsaWe fOBEpUTEbHYO NO-
rpewHocTb (U3 Tabnmupl 1). MKB;
S — cpepgHekBagpatuyeckoe OTK/IOHEHWE pe3ynbTaTta usMepeHuin (M3 Tabnuubl 1), MkB;
K — KO3thdnuMeHT, onpeaensieMblii NPUHATON f0BEPUTENbHO BEPOSTHOCTBLIO (NpW AOBEPUTE/IbHOI Be-
posTHocTu P = 0,95 koadpduuneHT k = 1.1);
N — YWUCNO HABNIAEHWIA;
t — koadpduumeHT CTblogeHta f=2.228 (P=0,95un=10- 1),
Mr=2,043(P-0951nn=30- 1).

12
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3HayeHne [0BEpPUTENbHON TIpaHWLbl NOrPEeLIHOCTM pesynbTata u3mepeHuii. °C. paccyuTbiBaloT
no gpopmyne

6, *-JU, 13
t dE/MdI (13)

roe dE/dt — yyBCcTBUTENBHOCTL TepMonpeobpasoBaTtens no 10.2.7, mkBI'C.

11.3 Pe3ynbTar noBepkn cUUTaloT NOMIOXUTENbHLIM, €C/IN [OBEepUTesIbHas NOrpeLHOCTb TepMonpeot-
pasoBatens S, B kaxAol TeMnepaTypHOl TOUKe HaxoAWTCS B AOBEPUTE/IbHbIX FpaHuLax norpeLlHocTen Tep-
Monpeo6pa3oBaTesieil. KoTopble npeactasneHsl B FOCT P 52314.

12 OdhopmneHune pesynbLTaToOB NOBEPKU

12.1 Ha Tepmonpeo6pa3oBartenu, npolweglime noBepky ¢ NoS0XUTENbHbIM Pe3y/ibTaToM, Bbl4aloT CBU-
[eTeNIbCTBO O NOBEpPKE.

12.2 Ha 060pOTHOI CTOPOHE CBUAETENLCTBA B pa3gene «PesynbTarsl NOBEPKU» NPUBOAAT clefytoLline
[JaHHble.

[na TepmonpeobpasoBarteneii 1,2. 3-ro pa3psfoB: OkpyrneHHble 4o 1 MkB 3HauyeHns TIAC Tepmonpe-
o6pasoBartesia Npu Temnepartypax 1768.1 °C. 1554.8 °C. 1084,62 °C, 660.323 °C u Tabnuuy 3HaveHuii TOAC
Tepmonpeo6pasoBartens 415 3HaYeHuii TemnepaTypsl, kpatHbix 100 °C. B gnanasoHe Temnepartyp ot 600 °C
0o 1800 °C.

[onyckaeTcs gna Tepmonpeo6pasosaTeneli 2-ro n 3-ro paspsgoB NpuBoAMTh 3HaveHus TIAC Tepmo-
npeo6bpasoBartens npu Temnepatypax 1554,8 °C, 1450 °C. 1084.62 °C. 660.323 °C u Tabnuuy 3HayeHuii
T3AC TepmonpeobpasoBaTens A/15 3HAYeHMn Temnepartypbl, kpatHbix 100 °C, B guana3oHe Temneparyp oT
600 °C go 1600 °C.

12.3 Tepmonpeobpasosartesnn, He yA0oBNeTBOpsAOLIMe TpeboBaHUAM HACTOSALLEro cTaHaapTa, K npume-
HEHMIO He [0oMycKaloT, CBUAETENIbCTBO O MOBEPKE aHHY/IMPYIOT U BbiJAOT M3BELLEHNEe O HEeNnpuUrogHocTu c
yKkasaHueM fnpuyrH B COOTBETCTBUM C [4].

13
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Mpunoxexve A
(cnpaBoyHOE)

JnekTpuyeckas cxema nogknoueHusi MPO K 3N1eKTpon3MepuTebHOMY npuéopy
npu NO3NEKTPOLHOM C/IMYEHUN

A» — neyvb; A2 — TepmocTaT ANA CBOGOAHbLIX KOHL0B MPO; A3 — nepeknoyvatens; /\4 — namepuTenbHblil NPUGOP NOCTOAHHOTO TOKA;
Pt — peTynsatop HanpsaxeHus. MPO» ... MPO* — nosepsemblie Tepmonpeo6pasoeatenun. MPO3 — 3TanoHHbI TepmonpeobpasoBatensb
6o0nee BLICOKOI paspaga

PucyHok A.1 — 3nekTpuyeckas cxema nogkatoyveHns MPO K anekTpomsmeputenisHoMy npubopy
npu NO3NEKTPOAHOM CIUYEHNN

14
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MpunoxeHve b
(cnpaBou4Hoe)

JnekTpnyeckas cxema nogknoueHusi NMPO K 31eKTpoUu3MepuTesibHOMY NpruGopy Npu rpagympoBke
MEeTOO0M NPSIMOro C/MyYeHus

Al— neub; 12 — TepmocTaT AN CBOGOAHbLIX KOHLOB MPO; A3 — nepeknwyatenb; A4 — n3MepuTebHbli NPUGOP NOCTOSHHOTO TOKa;
P> — perynatop HanpsxeHus; MPO! ... MP04 — nosepsAemblie Tepmonpeo6pasosaTtcnu: MPO3 — aTanoHHbLIK TepmonpeobpasoBaTenb
6onee BbICOKOTO paspsja

PucyHok B.1 — DnekTpuyeckas cxema noggitoveHmns NMPO K anekTpomMsameputenbHoMy npubopy
npy NpsIMOM MeTofe CAnYeHus

15
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Mpunoxexve B
(pekomeHgyemoe)
dopmbl NPOTOKO/IOB MOBEPKM TepmonpeobpasoBarteneli

B.1 ®opma npoTokosa noBepkn Tepmonpeobpasosartens 1-ro paspsga

MpoTtokon Ne
noBepkn TepmonpeobpasosaTenia 1-ro paspaga

Homep nosepsieMoro Tepmonpeo6pasosaress

Tepmonpeo6pasoBatesib NPUHAAIEXNT

oA BbINycka

[nuHa TepMO3NeKTpoL0B, MM:
MonoxutensHoro (MP6)

OtpuuarensHoro (MP30)

Buz nosepky (NepBruHas, nepuoamnyeckas)

CpefcTBa NoBepKu:
(B COOTBETCTBUM C pasfesioM 5 HaCcTOALEro CTaHaapTa)

YcnoBus noBepku:
(B COOTBETCTBMM C pa3fesioM 7 HacTosLWero ctaHgapTa)

Pe3ynbTaTtbl NOBEPKK:
1 3ameyvaHusa npy BHeLLHeM ocMoTpe (B cooTBeTcTBUM € 9.1)

2 Onpegenexne HecTabuILHOCT TepMonpeo6pasoBateneit

Ta6nuuya B.11— Onpegenexnne TIAC TepmonpBo6pasoBaTenis B penepHoii ToUke Meau 40 OTXura npu NepBUYHON
noeepke

T3/AC nosepsiemoro Tepmonpco6pasoaarcns Jo oTxura. mB
Homep nsmepenuns
Mepsas nnowapaka BTOpas nnouagka

10

CpepHee 3HavyeHune 10 nsmepeHuit

A1 [001%
E1<M1B4(5B30*26)Mm«a

16
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Ta6bnuuya B.1.2— Onpegenenne T3C Tepmonpeobpasosaresis B penepHoii Touke Meau (Nocse omkura npu nepeuy-
HOIi NoBepKe 1 noc/ne aKcnayatauuy npy NepUoANYECKOi NoBepke)

TOAC nosepsiemoro Tepmonpeo6pasosatens Eraja wnu Et, mkB

Homep nsmepeHus

MepBasa nnowagka BTopas nnowajka
1
2
3
10
CpefHee 3HayeHve 10 n3mepeHuii
oT*

Mpwv nepsuuHoit nosepke AEvct = E, n00, a- £ TOIx-

Mpu NepuoanYecKoii NoBepke A £wocrai =

roe E'a — T3AC Tepmonpeobpasosarens npu Temnepatype 1084,62 °C no csuaeTenbCTBY O NpeAblaylieil nosepke,

MKB;
£T — T3AC Tepmonpeobpa3oBatens npu Temneparype 1084.62 “C. namepeHHas npu Nepuouyeckoil nosepke,
MKB.
3 MpoBepka HeoHOPOAHOCTY Tepmonpeobpa3osarteneli (nocne oTxura Npu NepPBUYHON NOBEPKE U Noc/e aKcnnya-

Tauum Npy NeproanYeckoit NoBepke)

Ta6nuuya B.1.3 — Onpepenexne HeOJHOPOAHOCTM Tepmonpeobpasosatens 1-ro paspsga (nocne omxura npu nepsny-
HOVi MoBepKe 1 nocne akcnyarauuy npu Nneproanyeckoiil nosepke)

T3AC mMexay OffJHOUMEHHbLIMU TEPMO3/IEKTPOAAaMMN 3TANIOHHOTO

Temnepatypa. 'C, 1 nosepsemolo Tepmonpeo6GpasoBaToncii, MkB FAy6una norpyxeHus
npllg:[iiogea}::/?éﬁ Ne nosepsiemoro Tepmonpeo6pasoBsarens TepMOﬂBp:sffva;;BaTenﬂ
N8P0 “\1P6

1
2
3
4 300
«A"MMP30"' A 8MP6
A7”300 =" npso “ a®npb6
1
2
250
4

u*1P30' NelP6

17
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OkoH4YaHue Tabnuubl B. 1.3

T3AC mexay OAHOMMEHHbIMN TEPMO3/EKTPOJ4aMMN 3TalOHHOTO
1 noBepsieMoro TepmMonpeo6pasosarteneii. MkB
rny6uHa norpyxeHuns

Temnepartypa. °C.
n T3AC Tepmo- Tepmonpeo6pasoBaTtens
o Ne nosepsemoto Tepmonpeo6pasoeartens
npeo6pasosartenei MM

NeMP30 Nenpe
NE250 = N18MNP30 - /1 B NP6

AmoosiH= JIE300~* 2 SO
4 Onpepgenenne TOAC Tepmonpeobpasoearesisi B penepHbIX ToUkax

Ta6bnuya B.1.4 — Onpegenenve TOAC Tepmonpeobpa3oeartenisi B penepHbIX TouXax aTloMUHNA, Meaun, nannagus v
NNaTuHbI

T3/AC noBepsiemoro Tepmonpeo6pasoeartens. MB

Homep usmepexus
MepBas nnowagka BTOpas nnouagka

10

CpefiHee 3HayeHne 10 usmepeHuii

Er=...

M3meHeHne TOAC 3a MeXNoBEPOUHbIii AcBT-H
VHTEpBau '

MpumeuvaHne — ET— T3/C Tepmonpeobpasoearesis B penepHbIX TOUKax asloMUHUA, WY MOAMW, UK Nast-
nagusa. v NNaTyHbl (3anucbiBaeTcs B CBUAETENLCTBO O NOBEPKE).

5  VicxopHble faHHble ANt pacyeTa rpagsympoBOYHOR TabnLbl

Ta6nunua B.1.5— VcxogHble faHHble 415 pacyeTa rpagynpoBOYHOV Tabnmupl

T3AC TepmonpeobpasoBatens. mB

O60o3HaueHne
Temnepartypa. °C
napameTpa
Ne Tepmo- M» Tepmo- M| Tepmo- H» Tepmo-
npeo6pasosaTens npeo6pasosaTens npeo6pasosaTens npeo6pasosaTens

1768.1 £p.=el
1554.8 EPd= E2
1084.62 fcn = E3
660.323 5 =E

18
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3AKTIOYEHNE
Tepmonpeo6paszoBaTesib TUNa No rogeH (He rogeH), cCooTBeTCTBYeT paspsgy,
BbINUcaHo ceuaeTenscTso N9 (M3BeLLeHVe 0 HenpUrogHocTK)
[ara
MNoBeputesnb
noanuce n.0. damunnsa

3Hak noBepku

B.2 ®opma npoTokosia NoBepku TepmonpeobpasoBaTenieii 2-ro nav 3-ro paspsga

MpoTokon Ne
noBepk1 TepMONPBO6Pas0BaTBNA 2-ro UK 3-ro paspsga

Homep nosepsiemMoro TepMonpBo6pa3oBaTe/s

TBPMONPEo6pasoBaTe/ib NPUHAANEXUT

l'og BbINycKa
[nvHa TepMo3neKTpoaoB. MM:

MonoxuTesnbHoro

OTpuuarenibHoro

Bug noBepku (NeperyHasi, nepuoanyeckas)

CpefcTBa NoBepKu:
(B COOTBETCTBUM C Pa3fe/iomM 5 HACTOSLLEro CTaHaapTa)

YCcnoBusi NoBepKu:
(B COOTBETCTBMM C Pa3fesiomM 7 HACTOSILLEro cTaHaapTa)

PesynbTarbl NoBepku:
1 3ameyaHus npu BHeLHeM ocMoTpe (B COOTBETCTBMM C 9.1)

2 OnpepgernieHne HeCTabUILHOCTM TepMmonpeobpasoBaTeneit

19



FOCT P 8.77B—2012

Ta6nuuya B.2.1 — OnpegeneHve HeCcTabWIbLHOCTU TepmosipeobpasoBateneli B TOUKe, COOTBETCTBYIOLLEN penepHoii

TO4uke mean

Temnepartypa. °C.
n T3AC Tepmo-
npeo6pasosaTenei

NeMNP30: "MNPsB

NE = Ns8NP30 ~ 1B8NPB

E, e.mvmB

Etr=E ,ew"AE

AMCT —AT 0 OTX~"T oT*

£ HCT - ~ ETno caiig

TOAC B TOUKe Meawn fa OTKUTa Mexay
OHOWMEHHbLIMU TEepMO3NeKTpoHaMm
3TaNnOHHOTO U NOBEPAEMOro TepMO-

npeo6pasoBarteneil. MkB

Ne Tepmo-
npeo6pasosaTens

Ne Tepmo-
npeo6pasosartens

NenP30 ABIP6 LelP33 NnenpPe6

T3/AC o Touke Meaw nocne
oTXura mexay oqHOMMEHHbIMN
TepMOo3neKTpoHaMmun
3TafIOHHOTO 1 NOBEPAEMOro
Tepmonpeo6pa3soBaTeneit. MkB

Ur Tepmo-
npeo6pasosaTens

Ne Tepmo-
npeo6pasosaTens

AsMP30 LenpP6 AelNP» [BMP6

MpumevyaHne — £, — T3AC Tepmonpeobpasosartens npu temneparype 1084.62°C.

) — T3[C TepmonpeobpaszoBaTens npu Temnepatype 1084.62 °C no cBuAeTeNbCTBY.

T no cnug
E " — HecTabubHOCTb TepMOnpeobpasoBaTess Npy NepBuYHoI NoBepke.

E'

20

rny6uHa
norpyxeHus
Tepmo-
npeo6pasoBaTtens
0 neyb, MM

250

— HecTabuIbHOCTb TepMonpeo6pasoBaTess npy NeproanYEcKoi NOBEpPKE 3a UHTEPBA MEXAY NOBEpKamMM.
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3 Onpepenenne TOAC HeogHOPOAHOCTY TepMonpeobpasoBarenei
Ta6nuuya B.2.2 — Onpepenenne TOAC HeofHOPOAHOCTY TepMonpeo6pasoBaTeneii

T3AC npu Temnepatype (1450 120)aC. n kB

rny6uHa
T . *C.
emneparypa Ne Tepblo- N* Tepmo- N* Tepmo- NJ Tepmo- norpy)KeTvm
n T24C Tepmo- Tepmo
o npeo6pasoeatens npeo6pasosaTena npeo6pasosaTens npeo6pasosaTtens
npeo6pasoBatenei npeo6pasosaTens
B Nneyb, MM
AGIMP30 nenP6 NeMP30 NnenpPe6 NenP30 n*nPe NeNP30 NBMP«
1
2
3
4 300
NeMNP30: "MNP6
m7300 = /1eNP30 “ "N P6
1
2
3
4
250

NenpP30: "MPsB

«A250 = NBMNP30“ "MPB

Anoogm="260 - ~300

21
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4 OnpegenerHue T3AC TepmonpeobpasoBaTeneii

Ta6nuua B.2.3 — Onpegenexnne T3AC Tepmonpeobpasosateneil Npyu Temnepartype, COOTBETCTBYIOLLEN penepHbIM
TOuYKaM

T34C aTa-
T34AC TOAC mexAy OAHOMMEHHbLIMU TEPMO3NCKIpOAaMu 3TanoH- nybuHa A 3
3TanoH* HOTO M NnoBepAemMoro Tepmonpeo6pasosaTeneii. MkB norpy- nowworo
Tem- o Tepmo-
iiora XeHns
nepa- npeobpa-
Howmep HabnwoaeHus Tepmo* Tepmo*
Typa. npeo6oa Ne Tepmo- N> Tepmo- Nt Tepmo- npeo6pa- 3oBatens
“C P npeo6pasooartena npeot6pasoBaTens r.peobpasoaartens p p |na cBupe-
3oBare- 3oBaTenn
TenbcTBa)
na. mr.B MM
Acnpso nefrpPé Nerr3o Aellp6 AsMP30 «'elP6 MB
1
2
3
4 250
none3o: "MNPs
~250 = NeMNP30 -1 B NP8
1
2
3
«©
<
2 4 300
—
[elP30: Asnps

A300 =N18MNP30 -1 ®MNPB

~250 -~300

A£300 w/1"2»0
2

E E

rpag - —ar.Cca” AE
M3meHeHve T3AC
3a VHTepBasT Mexay
nosepkamu

22



MpogonxeHne Tabnuubl B.2.3

T3AC
Tem- 3TanoH-
nepa HOro
P Homep Habnwpgexnns Tepmo-
Ti’(’::a' npeo6pa-
soBarte-
ns. MmkB
1
2
3
4
N0onNP30: ABMNP6
A250 =~MP30 “ NeMNP6
1
2
3
o
= 4
-

NenpP30: NeNP6

+A300 = N18MP30 “ NBMNP6

250 ~7300

-7 _pewvmB*aEass
2

Arpag = ~aT.cB +

M3meHeHve TOAC

3a MHTepBa Mexay
nosepkamm

TO/AC Mexay OfHOWMEHHbLIMU TEPMOINEKTPOJAMU ITANOH-
HOl 1N noBepsaeMoro Tcpmonpeo6pasoaaTtcneit. MkB

Ne Tepmo- NB Tepmo- Ne Tepmo-
npeo6pasosatens npeoGpasoaatens npeo6pasosarens
Asnpso NenP6 O*NP30 AePC ABMMpao

FOCT P 8.779—2012

T3AC aTa-
rnyéuHa A
nor JIOHHOTO
Py Tepmo-
XeHus
npeo6pa-
Tepmo-
30eaTens
npeo6pa-
(u3 cenpe-
30BaTens.
TenbcTBa)
MM
B0 ve
250
300

23
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MpogomkeHve Tabnuupl B.2.3

T3AC
*
Tem. aTanoH
nepa- Hora
'ypa Homep HabnwogeHus Tepmo-
y;(): . npeo6pa-
3oBare-
na. MxkB
1
2
3
4
NnseMP30: "MP6
~A250 = ABMNP30 _NO0MNPB
1
2
3
N
©
; 4
o
-

NenpP30: "MP6

A300 =NBMNP30“ ~"NPB

250 “"300

Tp .. dE£300* N"2M1L
2
£rnpg =ear.c +47?

N3meHeHne TIAC
3a UHTepBan mMexay
nosepkamm

24

TO/AC MexXAy OAHOMMEHHBLIMU TEPbLIO3NCKTPOA3MU ITANOH-
HOro 1 nosepsaemoro Tepmonpeo6pasosaTcnein. MkB

Ne Tepmo- N» Tepmo- N* Tepmo-
npeo6pasoBaTens npeoGpasoBatens npeoGpasoBaTtens

A8MP30 ABIMP6 n*NP30 Nenre A*IP30 «'els6

T9A4C aTa-
rny6uHa A
nor JTOHHOK
i Tepmo-
XeHna
npeobpa-
Tepmo-
30Bartensa
npeo6pa-
na caupe-
3oBaTens
TenbcTBal
MM
250
300



OKOHYaHve Tabnuupl B.2.3

Tem-
nepa-

Typa.
«C

660.323

Homep Habnwpgexnns

w N e

IS

N0onNP30: ABMNP6

~"250 =" MP30 “ NslMpP6

NenP30: NeNP6

*~300 = N18MP30 “ N8MNP6

250 -~300

-1 _jaewvs*aEas
2

Arpap = "aT.cB +

T34C
3TanoH-
HOTO
Tepmo-
npeo6pa-
JosaTe-
na. kB
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Ta6nuuya B.2.4— Onpegenenve T3AC TepmonpeobpasoBaTens B penepHoi Touke nnasneHws naatuHel 1768.1 °C

TOAC nosepsieMoro Tepblonpcobpasosaresnis. MB

Howmep n3vepeHus
MepBasi niowwaaxka Bropas nowaaka
1
2
3
4
5
6
CpepHee 3HayeHue 6 nsmepeHuin
Vi3meHeHne Tﬁg‘;s?am;epsan mMexay £eaH ~ Ept
MpumeyaHne — £p, — TOAC Tepmonpeo6pasoBaTesnis B PeNepHoit TOUKe NAaTuHbl (3anmncbiBaeTcs B CBU-

[eTeNbCTBO O NOBEpKe).
5 VicxofHble AaHHble AN1a pacyeTa rpafyupoBOYHON TabyLibl
Tab6nuya B.2.5— VicxofHble AaHHble 41 pacyeTa rpafympoBOYHOI Tabnmubl

TO/AC TepblonpcobpasoBatens. mB

Temnepatypa. O603HauyeHne
-C napametpa Ne Tepmo- Ne Tepma- K» Tepmo-
npeo6pasosarens npeo6pasoBartens npeo6pasoBartens

1768.1 EPc=B1

1554.8 £Pd = E2

1450 £ =-f£3

1084.62 ccnz£4

660.323 EAl= BS

SAK/THOYEHVE
Tepmonpeob6pasosaTenb Tuna Ne rogeH (He rogeH), cooTeeTCcTByeT
BbIMUCAHO CBUAETENLCTBO Ne (13BelLieHne 0 HeNpPUroAHOCTH)
[arta
MoBeputesb
noagnucek N O. damunusa

3HaK noBepku
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Ne Tepmo-
npeo6pasoBaTens

paspsagy.



[2]
(3]

JokymeHT MexayHapogHoro bropo
no mepam v secam. 1989
TexHnyeckve ycnosus

TY 3443-022-02566540—2004
TexHunyeckre ycrnosus

TY 50-240—80

MNP 50.2.106—2009

FOCT P 8.779—2012

Bubnunorpadus
MexayHapoaHas TemnepartypHas wkana MTL-90
BbicokoTemnepatypHas neub BT 1600-1
YcTpoiicTBO ANna Apobnenuns nbaa YAas1-2

rocyfapcTBeHHas cucteMa o6ecneyeHust eauHcTea namepeHuit. Mopsaok Bbl-
[laumn cBMAETeNbCTB 06 YTBEPXAEHUM TUNa CTaHAAPTHbIX 06Pa3LOoB UM TUna
CPEeACTB M3MEPEHUiA, YCTaHOBNEHUSI U U3MEHEHWsI CPOKa AeiCTBUS yKa3aHHbIX
CBUAETENLCTB 1 MHTEPBA/A MeXAy NoBepKamu CPeACTB U3MEpPEeHuii
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YK 536.5.087.92.089.6:006.354 OKC 17.200.20

KnioueBble cfioBa: npeoGpas3oBaTenin TepMO3/eKTpUYecKue, 3TasloHHbI, paspsfg, TemnepaTypa, NoBepka,
rpafyMpoBka, penepHas Touka, No3/eKTPOAHOE C/NYeHne, HeOIHOPOAHOCTb, HECTABU/ILHOCTL, NOBEPOUHas
cxuma

Pepaktop E.W. Mocyp
TexHuueckuii pegaktop W.E. Yepenkosa
KoppekTop E.P. AposiH
KomnbloTepHas BepcTka HO.B. Monosoii

CpaHo o Ha6op 05.03.2019. MognucaHo a neyaTb 15.07.2019. ®dopmat 60 * 84Vg. FapHutypa Apuan.
Yen. ney. n. 3,72. Yu.-uag. n. 2,60.

MOoArOTOBNEHO HA OCHOBE 3/NIEKTPOHHOI BEPCUM, NPEJOCTaBNEHHON pa3paboTynkom cTaHgapTa

na «lOpucnpygeruyua», 115419. Mocksa, yn OppaxoHukupse. 11.
wwiw.jurisizcjal.ru y-book@ mail.ru

Co3faHo B eANHUYHOM UcnonHeHun Bo ®ryrn «CTAHAAPTUM®OPM»
ANA KOMNNeKToBaHUM ®eaepanbHOro MHOPMaLUUOHHOTO hoHAa CTAHAAPTOB.

117418 MockBa, HaxumoBckuit np-t. g. 31. k. 2.
www.gostinfo.ru info@ gostinfo.ru
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