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1 OBIIME ITOJOXKEHUS

1.1 Hacrosimast MeToamka TMOBEPKH  paclpoCTpaHseTcs Ha  IpeoGpasoBaTeny
tepmodsiekTpuueckue 214C  (nanee — mnpeoOpaszoBarenu), HM3roTaBIMBacMble AKIIMOHEPHBIM
obmectBom «[Ipomenmnennas rpynma «Metpany» (AO «I1I" «MeTpan»), W yCTaHaBIHBAET
METOMKY MX NEPBHYHON U MEPUOIUYECKO MOBEPOK.

1.21lpn  mnpoBeneHWM TOBEpKH JO/KHA  OOECHEYHBATHCA  MPOCIIEKHBAEMOCTD
npeodpaszosatens k DT 34-2020 u I'DT 35-2021 cornacHo rocyaapcTBEHHO MOBEPOUYHOI cXeME,
ycranosieHHoit ['OCT 8.558-2009.

1.3 TloBepka mpeoGpa3oBarenst OJKHA NMPOBOIAMUTHCS B COOTBETCTBHH C TpeOOBaHUSIMH
HaCTOsAIIEH METOAMKH noBepkH. MHTepBan Mexay nosepkamu — 2 roza.

1.4 Meron, oOecneyHBalOmMii  pealu3aldi0O  METOAMKH  TOBEPKH, —  METOJ
HEIMIOCPECTBEHHOTO CITHYESHHUS.

1.5 B pe3ynbpTate noBepKH A0JDKHBI ObITH MOATBEPIKACHBI METPOJIOTHYECKHE TpeOOBaHMS,
npuseeHHbIe B [Ipunoxenun A.

2 IEPEYEHD OINEPALIAI MMOBEPKH CPEJICTBA U3MEPEHUI

2.1 Ilpu nmpoBe1IeHUH MOBEPKH BBHITIOIHSAIOT ONEpaluH, yKa3aHHbIe B Tabimuue 1.

Tabmmua 1 — Onepauuu noBepKH

Howmep paznena Heobxoaumocts
(TyHKTa) METO/IH- BBITIOJIHEHUS [1PH
KH MOBEPKH, B CO-
OTBETCTBHH C KO- HanmenoBanue onepauuu > v
TOpBIM BRITIONHS- NepBUYHON MEepHOANYECKOH
OBEpKe noBepKe
eTcs onepanus 1no-
BEPKH
7 Bremnuii 0cMOTp cpeicTBa H3MEPEHHI Ja Ja
8 [Toaroroska k MOBEPKE M onpooBaHue Jla Jla
Cpe/CTBa H3MEPEHHH
9 Onpenenenue METPOJIOTHHECKHX  Xa- Jla Ja
PAKTEPUCTHK CPEJICTBA U3MEPEHHUH
91 Onpenenenne otknonenus TIJC ot Tla Ta
] HCX
9.2 [IpoBepka HecTaOUIBLHOCTH Ja Ja
[ToaTBepk1€HHE COOTBETCTBUS CPea-
10 CTBA H3MEPEHUN METPOJIOTHUECKUM Ha Ha
TpeOOBaHHIM

3 TPEBOBAHMUS K YCJIOBUSAM ITPOBEJAEHUSI IIOBEPKH

3.1 IIpu npoBeieHUH MOBEPKHU JOJDKHBI COOMIOAATHCS CIIEAYIOIINE YCIOBHUS:
— TemIepaTypa oKpyxatouei cpesbl nmoc (23+5) °C;
— OTHOCHTEbHas BIaXHOCTh He Gosee 80 %o.

4 TPEBOBAHMUS K CIIEHUAJIMCTAM, OCYHIECTBJIAIOIIUM ITOBEPKY

4.1 K npoBefieHHIO MOBEPKH JIOMYCKAIOTCS JHMIA, HM3YYMBIIHE HACTOSIIYIO METOIUKY
MOBEPKH, IKCILTyaTallMOHHYIO JIOKYMEHTAllMIO Ha MOBepseMble NpeoOpa3oBaTend M CpeacTBa
MOBEPKH.

4.2 K npoBeZieHHIO MOBEPKH JO0MYCKAIOTCS JIMLA, COOTBETCTBYIONIME TPeOOBAHUAM, U3II0-
KeHHbIM B crathe 41 Ilpnkaza MunskoHompassutus Poccun ot 26.10.2020 roga Ne 707 (pea. ot
30.12.2020 roma) «O0 yTBep)KIAeHHH KPUTEPUEB aKKpPEIUTALMH M NEPEYHs JOKYMEHTOB, OATBEp-
KJIAIOIIMUX COOTBETCTBHE 3asiBUTENS, aKKPEAUTOBAHHOTO JIMIA KPUTEPHSAM aKKpeIUTALHU Y.
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5S METPOJIOTHYECKHUE U TEXHUYECKHE TPEBOBAHUS K CPEJICTBAM

ITOBEPKH

Tabmuua 2 — CpencTBa NOBEPKH

Onepanuu NoBepKH,
Tpedylolme npume-
HEHHE CPEJICTB TI0-
BEPKH

Mertponoruueckue u TeXHude-
ckue TpeOOoBaHMs K CpeCTBaM
MIOBEPKH

PekomeH1yeMblit TUII Cpe/ICTBA MOBEPKH,
perucTpaloHHbI HoMep B Denepaiib-
HOM HH(}opManOHHOM (oHe 1o obec-
MEUEHHIO eIMHCTBA U3MEPEHUH (1anee —
per. Ne) u (M1) METPOJIOTHYECKUE UITH

OCHOBHBIE TEXHHYECKUE XaPAKTEPHUCTUKH

Cpe/ICTBA MOBEPKH

OcHOBHBIE Cpe/ICTBA MOBEPKH

1) 2)

p.9

Jlnanazon wu3MepeHuil Temme-
patypbl oT MuHyc 196 no moc
660 °C.

Ilpenensl nomyckaemoit abco-
MOTHOU norpemHocTH ot £0,02
o £0,15 °C

TepMoMeTp CONMpPOTHBIEHHS STATOHHBIH
OTC-100M, wucnonnenne ITC-100M1
(manee — stanonnsiit TC),

per. Ne 70903-18

Jluana3soH u3MepeHHWH TemIie-
paTtypsl OT mmoc 660 mo mmoc
1200 °C. Dranon 1-ro pazpsiaa

IIpeoOpa3oBarens TEPMO3NEKTPUUECKHH
TUIATHHOPOAMH-IIITATHHOPOAUEBbIH  9Ta-
noHHsIN [1PO, ucnomuenue [TPO-1-1250-
01 (nanee — stanonnsiit TII),

per. Ne 41201-09

p.9

Jlnana3zoH W3MEpeHUH CUTHAIOB
OT TEPMOMETPOB COMPOTHUBIIE-
aus (nanee — TC) u npeobpaso-
BaTellell  TEPMOIEKTPUUYECKUX
(manee — TII) B TemnepatypHOM
SKBHMBaJIeHTe OT MHHYC 196 10
mmoc 1200 °C.

[Ipenensr nmomyckaemoit abco-
TIOTHOH NMOTPEIIHOCTH H3Mepe-
HUH TeMmepaTypsl ¢ UCIOJIb30-
Banuem TC (6e3 ywera ux mo-
rpemroctH) 0,01 °C V2,
[Ipenensr nomyckaemoit aGco-
JTIOTHOW TOTPEIIHOCTH HU3Mepe-
HUH TeMmImeparypsl ¢ UCTOJIb30-
BaHueM TII (Ge3 yuera ux mo-
rpemHoctu) 0,2 °C

[IpeoOpazoparens curnanos TC u TII
npenu3noHHbIH « TEPKOH »,
per. Ne 23245-02

BcnomorarenbHbie CpeacT

Ba MOBEPKH

p.9

JluanmasoH  BOCIIPOM3BEJCHHUI
TeMIlepaTypel OT MHHYC 75 1o
mnoc 100 °C

TepmocTaT nepenuBHON NPEUU3UOHHBIH
TIIII-1, mogudukauus TIIII-1.3,
per. Ne 33744-07

Jluana3oH  BOCHpPOU3BEICHHI
TeMrepatypsl oT MUHYC 190 mo
munyc 60 °C

Kpuocrar perymupyemsiit KP-190-1

Jluana3oH  BOCHpPOM3BEICHHI
TeMnepaTypsl OT moc 28 1o
wnoc 650 °C

Kanmubpatop Temnepatypsl «2JIEMEP-
KT-650K/M2», momuduxauus «IJIE-
MEP-KT-650K/M2W», per. Ne 60979-15

Jluana3oH  BOCHPOU3BE/ICHHUM
Temnepatypsl oT mnoc 300 o
mnoc 1100 °C

Kamibparop Temneparypbl 3TaIOHHBIH
KT-1100, per. Ne 26113-03




Onepauuu noBepkH,
Tpedylolue mpume-
HEHHE CPEJICTB MOo-

MeTposnoruueckue u TeXHHYE-
CKHe TpeDOBaHMA K CPEJICTBAM

PexoMeH 1yeMBlii THIT CpeJICTBa MOBEPKH,
perucTpanuoHHblii Homep B @enepalib-
HOM HH(pOpMaHOHHOM (oH/Ee 1o obec-
MEYECHUIO eIMHCTBA U3MEpEeHUil (nasee —

BepKH MIOBEPKH per. Ne) u (M) METPOJIOTHYECKUE HITH
OCHOBHBIE TEXHHYECKUE XapPaKTEPUCTHKH
CpeZicTBa NOBEPKH
p.9 Jnana3zon  BOCHpOM3BEACHHI - "
EMICREIEL T tiEse 50, 10 Tepmocrtat ¢ QoM AM3UPOBaHHON Cpe1oit
patyp FB-08, per. Ne 44370-10
wioc 700 °C
p.9 JluanazoH  BOCHpPOU3BEACHUI
temnepatypsl ot mmoc 300 1o | [Teus BoicokoTemneparypuas BTII 1600-1
wioc 1600 °C
p.8 JnanazoH  BOCIPOHM3BEIECHHI
HaInpsHKEHUs! MOCTOSHHOIO TOKa
VcraHoBKa JUIs TPOBEPKH MapaMeTpoB
ot 50 zo 1000 B. 5
Jiuanason HaMepem#i COmpPo- snekTpuyeckoir  Oezomacuoctu  GPT-
79803, per. Ne 50682-12
THBJICHHS. TOCTOSHHOMY TOKY
ot 1 10 2000 MOm
p.8, p.9 Jlnana3zoH wu3MepeHUH TemIe-
patypsl ot MuHyc 10 g0 mmoc
60 °C, mpeznens! aomnyckaemoi
abCOJIOTHOM MOTpPenIHOCTH W3-
MepeHHH TEMIIEPaTyphbl 5
P o P [Tpu6op xomOuHMpoBaHHbIH Testo 622,
+0,4 °C; nmana3zoH H3MepeHHiH -
- per. Ne 53505-13
OTHOCHUTENIbHON BI@XKHOCTH OT
10 no 95 %, mnpenensl nomyc-
Kaemoil a0conmOTHOH norpenm-
HOCTH H3MEPEHHH OTHOCHUTEIlb-
HOM BIaXXHOCTH £3 %
p.9 Ymasiomue (KOMIEHCAIlHOHHBIE) MPO-

VY mnstomue (KOMNeHcaluoH-
HBIE) NIPOBOJA

BOoJa Juis mpeobpazosareneit ¢ HCX tuna
K ¢ MakcHManbHBIM OTKJIOHEHHEM WHJIHU-

BH/IyaJIbHOM CTATHYECKOH XapaKTepUCTH-
ku or HCX 0,012 MB

Y ammesomuye (KOMIEHCAllMOHHBIE) Mpo-
Boaa Ui npeobpasosarenert ¢ HCX tuna
J ¢ MakCHMaJIbHBIM OTKJIIOHEHHEM WH/IH-
BUIYAJIbHOM CTaTHYECKOH XapaKkTepUCTH-
ku or HCX 0,016 MB

I o
) I[onycxaercsl IIPHUMCHSATDH UHBIC CPEICTBA IMOBEPKH IMPH YCIOBHH, YTO COOTHOIIECHHE CYMMApHOH

NOTPEIIHOCTH CPEJICTB MOBEPKH H NMOBEPIEMOr0 CPEACTBA U3MEPEHUH MPH OTHOM M TOM K€ 3Haye-
HHH TeMrnepartypsl He Oosee 1:2.

2
) CymmapHast MOrpelHOCTh STATOHHBIX CPECTB ITOBEPKH Ucyy» °C, onpenenserces no popmyie:

rae

Uy = il,l'\juaz.r U W S

U, — NIpeJIensl JonyckaeMoi norpemHoct 3tanonHoro TC unu TI1, °C;
Uprn — NPEEB] J0MYCKaeMOil MOrpelHOCTH peodpa3oBaHuii CHTHAIOB
stranonHoro TI1, °C (ecau npuMeHsIeTCs IPU MOBEPKE);

Uy — MPEJIEITbl IONYCKAaeMOH IMOTrPeIHOCTH Npeodpa3oBaHuil CHIHAJIOB
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PexoMeH 1yeMblii THIT CpeJICTBa MOBEPKH,
perucTpanuoHHbI Homep B Denepais-

Oneparyu noBepku
P PIH, Merponoruueckue U TeXHA4e- | HOM HHpopManuoHHOM (oHe 1o obec-

eOyromue npume- -
T:em};;ocpencri o ckue TpeOOBaHUS K CPE/ICTBAM | IEYESHHIO €IHHCTBA U3MEpEHHUit (nanee —
BepH IIOBEPKH per. Ne) u (MnH) METPOJIOTHYECKHE HUITH

OCHOBHBIC TCXHHUYCCKUE XapPaKTCPUCTHKH
Cpe€acTBa NIOBEPKH

stanorHoro TC, °C (eciu npuMeHSeTCs IIPU IIOBEPKE);
Urp — HEOJTHOPOJHOCTh TEMIIEPATYPHOTO 110Jis B paboyem o6beme, °C.
3 JlomyckaeTcs TPHMEHSTh HHBIE CPEICTBA MOBEPKH C METPONOTHYECKHMH M TEXHHYECKMMH Xa-

PaKTEepPUCTHKAMHU, 00ecneYnBalOIMMHU TpeOyeMyI0 TOYHOCTh NEPEJadyd €JUHHL BEJINYHUH MOBEpsie-
MOMY CPEACTBY H3MEPEHHH.

6 TPEBOBAHUs (YCJIOBHUS) IIO0 OBECIHEYEHUIO BE3OIIACHOCTH
INPOBEJIEHHUS IIOBEPKH!

6.1 Ilpu nmpoBeneHun MOBEpKH HE0OX0quMO cobmoaTh TpeOoBaHHs 0€30MacCHOCTH, yCTa-
HoBneHHble ['OCT 12.3.019-80, «IIpaBunamu TeXHHYECKON 3KCIUTyaTallUU 3JIEKTPOYCTaHOBOK I10-
Tpebureneity. Taxke MOMKHBI OBITH cOOMOAeHB! TpeOOBaHHS 0€30MaCHOCTH, H3TI0XKEHHBIE B 3KC-

IUTyaTallHOHHBIX JOKYMEHTAX Ha IMMOBEPSICMEBIC npe06pa303aTeJm U NIPpUMCHSICMBIC CPEACTBA IOBEP-
KH.

7 BHEILIHUL OCMOTP CPEJICTBA U3MEPEHUI

IIpeoGpazoBarens gonmyckaercs K JaJbHEHIIEeH OBEPKE, ECIIH:

— BHENIHUH BHUJ TpeoOpa3oBaTelis COOTBETCTBYET ONMCAHHUIO THIIA;

— OTCYTCTBYIOT BUIUMBIE 1e(eKTHI, CIOCOOHBIE OKa3aTh BIUSHUE Ha 0€30MacHOCTh Mpo-
BEJICHNsI IOBEPKHU HIIM PE3yJIbTaThl IOBEPKH;

— OTCYTCTBYIOT 3arpsi3HEHHE, BJlara, IOCTOPOHHME IIPEIMETEI BHYTPH KOpITyca COEeIHHHU-
TEJIbHOM TOJIOBKH IIPH €€ HATHYHUH.

[Ipumeyanue — [Ipu BeIsIBIEHHH Je(EKTOB, CIIOCOOHBIX OKa3aTh BIUSAHHE HA 6€30M1aCHOCTD
IIPOBEJICHUS TIOBEPKH WJIM PEe3y/bTAaThl ITOBEPKH, YCTAHABIMBAETCS BO3MOXKHOCTE HX YCTPAaHCHHS
JI0 TIPOBeJIeHHS MOBepKH. [Ipy HATMYHUH BO3MOXXHOCTH yCTpaHEHHS 1e(eKTOB, BEIIBICHHBIE He(eK-
THI YCTPAHSIOTCS, B peoOpa3zoBaTenb AOMycKaeTes K JanbHelmed nosepke. [Ipy oTcyTcTBHM BO3-
MOXHOCTH yCTpaHeHHus JedeKToB, npeobpa3oBaTenb K JalbHEHIIeH IOBEPKE HE JOIYCKAeTCs.

8 IIOJITOTOBKA K ITOBEPKE M OITIPOBOBAHUE CPE/ICTBA H3MEPEHUN

8.1 [ToaroToBka K moBepke

[Tepen mpoBeneHHEM MOBEPKH HEOOXOJMMO BBIIOJHHUTH CIEIYIOLIME MOArOTOBHTEIILHBIC
paboTsI:

— H3YYATH JKCIUTyaTAIIMOHHYIO TOKYMEHTALMIO Ha IOBEpAEeMBIH NpeobpazoBaTelb H Ha
IIPUMEHSEMBIE CPEJICTBA MIOBEPKH;

— BBIIEPXKATh IpeoOpa3oBaTelb B YCIOBHIX OKPYKAIOIIEeH Cpe/ibl, yKa3aHHbIX B II. 3.1, He
MeHee 2 4, €ClTH OH HAaXOJWJICS B KIMMATHYECKHX YCIOBHUSX, OTIIMYAIOIIMXCS OT yKa3aHHBIX B
1. 3.1, ¥ IIOATOTOBHUTE €r0 K paboTe B COOTBETCTBUH C €r0 KCILTYaTAlHOHHOMN JOKYMEHTAIHEH;

— TOATOTOBHTH K paboTe CpeAcTBa IOBEPKM B COOTBETCTBHH C YKa3aHHAMH HX
9KCIUTyaTAllHOHHOH TOKYMEHTALlUH;

— IPOBECTH KOHTPOJb YCJIOBHH IOBEPKH Ha COOTBETCTBHE TPEeOOBaHMAM, yKa3aHHHIM B
pasjere 3, ¢ IoMOIIBI0 000pyI0BaHUs, YKa3aHHOTO B Tabnume 2.

JlomyckaeTcsi BBIMOJTHATH MOBEPKY TOJNBKO H3MEPHTEIBbHOM BCTaBKH (0€3 COeMHUTEILHON
TOJIOBKH U YIUTHHHUTENS).




8.2 OnpoboBanue npeobpazoBarelist

[Ipu onpoGoBanuu mpeobpa3oBarerns NPOBEPSIOT BIUSHHE M3MEPSIEMON TeMIIEpaTyphl Ha
u3menenne TOJIC npeobpa3soaress.

JlonmyckaeTcs ornpoOoBaHHE MPOBOAUTH COBMECTHO C OMNpEJICICHHEM METPOJIOTHYECKUX
XapakTepPUCTHK NpeodpazoBaTenei.

8.3 IIpoBepka 31eKTPUYECKOTO COMPOTHBIICHUS U30JISLIUNA

ITpoBepKy 371€KTpHYECKOrO CONMPOTUBICHUS H30JIALUHU TPOBOJAT Ha YCTAHOBKE Uil MPO-
BEPKU MapameTpoB 3ieKTpuyeckoii 6ezomacHoctd GPT-79803 ucnpiTaTeIbHBIM HaNpsS)KEHHEM I10-
ctosiHHOro Toka 500 B mpuiiokeHHBIM MEX1y 3aKOPOYEHHBIMH BBIBOJIaMH Npeodpa3oBaresis H Me-
TAJUTHYECKON YaCThIO 3alUTHON 000I04YKH H3MEPHUTEIbHOM BCTaBKH.

[IpoBepka 37eKTPHYECKOTO CONPOTUBICHUS H3OSILIMU BBINOIHIETCS TOJIBKO IS Ipeodpa-
30BaTeliel ¢ He3a3eMJIEHHBIM UyBCTBUTEIbHBIM JIEMEHTOM.

IIpeoGpa3oBarens gomyckaeTcsi K JalbHEHIIEH MOBEpKe, €CIM NPU ONpoOOBaHHM H3Me-
PEHHBbIC 3HAYECHHS TEMIIEpaTypbl HAXOIATCSA B AHMaNa30He M3MEPEHHil MoBepseMoro npeodpazoBa-
TeJIsA, IIPU IPOBEPKE IEKTPUUECKOTO COMPOTUBICHUS H30IALUN H3MEPEHHOE 3HAYEHHUE JNIEKTpUYE-
CKOro conpoTuBieHus uzonsauuu He MeHee 1000 MOwm.

9 OINPEJAEJEHUE METPOJIOTHYECKUX XAPAKTEPUCTHUK CPEJICTBA
U3MEPEHUI

9.1 Onpenenenne otknonenus TDJC or HCX

BpiGupaioT OCHOBHBIE Cpe/ICTBAa MOBEPKU M3 TAONHIBI 2 B COOTBETCTBUHM C JHANa3OHOM
M3MEPEHHH OBEPsieMOro npeodpazoBareis.

Onpenensitor 3Hauenne TOJ[C mosepsemoro mpeodpa3zoBatelis MpH 3HAYEHUSAX TeMIepa-
TYpBbI, YKa3aHHbBIX B TaOiune 3.

Tabnuua 3 — PekoMeHyeMble 3HaUeHHsl TeMIiepatypbl nipu onpeaeneHnu otkionenust TOC or HCX

3HaueHHs TeMnepaTyphl pH
Tun Tepmonpeobpaszoarens Ko
(6byxBenHoe o6o3nauenne HCX) BeC BRIy cre ke P
otkionenus TOJIC or HCX, °C*
TXK (J) no 'OCT 6616-94 +100, +300, +500, +700
TXA (K) no 'OCT 6616-94 +100, +300, +700, +900
TMKH (T) no ['OCT 6616-94 0, +100, +200, +300
TXK (J) no ASTM E230 +100, +300, +500, +700
TXA (K) no ASTM E230 +100, +300, +700, +900
TMKH (T) no ASTM E230 -50, +100, +200, +300
* Jlna npeoOpa3oBateneif, BRIMyCKaeMbIX € 1Mana3oHOM M3MEpPEeHHiT BHYTPH MaKCHMallbHOTO JHana3oHa
u3MepeHuii W/unn npeodpasoBareneii ¢ JUIMHON M3MEPUTENbHON BCTaBKM MeHee 250 MM, ONpeaessioT 3HaYeHHe
TOJIC ne meHee 4eM MpH HeTbIpEX 3HAUYEHUAX TemnepaTypb! B Toukax 10 %, 40 %, 60 %, 80 % oT AnanasoHa u3-
MEpEeHHI TEMMepaTyphl.

Jonyckaetcs otkinoHeHue +10 % (wmm £5 °C) oT yka3aHHBIX B Tabauie 3 peKOMeHmye-
MBIX 3HAUCHHUH TeMIIepaTyphl.

OCHOBHOE CpeaCTBO TMOBEPKH U MOBEPSEMbIH MpeoOpa3zoBaTelib pa3MemalT B pabovyro
30HY BCIIOMOTI'aTeIbHOIO CPEJICTBA MOBEPKH M3 TaOIMUIBI 2, HA IIIyOUHY, ONPEAEIAEeMYIO X TEXHH-
YECKMMH XapaKTEpPUCTHKaMH, TaKUM 00pa3oM, 4TOOBI YyBCTBHUTEJIBHBIE 3JIEMEHTHI OCHOBHOIO
Cpe/IcTBa TMOBEPKU U INOBEPSIEMOro Mpeobpa3oBaTesisi HAXOIWIUCh B HEMOCPEACTBEHHOM OJIM30CTH
Apyr ot apyra. IlocieoBaTenbHO yCTaHABIMBAIOT 3HAYECHHS TEMIIEPATYPhl B COOTBETCTBHH C Tal-
JIMIEN 3 WIK B IMana3oHe H3MEPEHHH MoBepsAeMoro nmpeodpas3oBareis.

JlononHuTepHO, 00eCeynBalOT W3MEPEHHE TEMIEpPaTyphl BO3/AyXa B 30HE XOJOIHOTO
cras ¢ moMoleio 3tanonHoro TC, ecnu He HCONB3YIOTCS YUTHHSIONIME (KOMIIEHCAIIMOHHBIE) MIPO-
BOJIA.



[Tocne crabunm3aumu ycTaHOBIECHHOH TemmnepaTypbl (GUKCHPYIOT U3MEpPEHHbIE 3HAYEHHS
TOJIC nosepsiemoro npeoGpa3oBaTe/isi ¥ pacCYUTHIBAIOT COOTBETCTBYIONIME MM 3HAUYCHHs TeMIIe-
patyps! B coorBeTcTBHM ¢ HCX. Eciiu He ucnonb3ytoTes yUHHSIOMME (KOMIEHCAHOHHBIE) IPO-
BO/Ia HEOOXOAMMO YYECTh TEMIIEPATYPY XOJIOAHOIO Criasi.

9.2 [IpoBepka HecTaOMILHOCTH

[TpoBepky HecTaOMIBLHOCTH NpeoOpazoBaTesiel MPOBOJASAT TOJILKO MPH NMEPBUYHON MOBEPKE
(s npeoOpasoBaresneid B cOope) npH MaKCHMaIbHON TeMmIepaType UIMTEIBHOTO NMPUMEHEHHUS
(BepxHeM IpeeIbHOM 3HAYSHHH JHana3oHa H3MEpPEeHUH TeMIepaTyphl), ycTaHOBIeHHOH B Onuca-
HHMHM THIIAa Ha NOBepsAeMbli npeodpa3oBarelnb, nyTeM onpeaenenus 3Hauenus 1O/1C npu sToM 3Ha-
YEHUH TeMIIepaTyphbl J0 ¥ MOCIE JBYX4acoBOro omxkura. [Topsaok nmpoBeeHus U3MEepeHUui npuBe-
nex B 11.9.1. Hecrabunerocts Ha TIT koHKpeTHOrO BHAA He JOJDKHA NpPEBBIIATH 3HAUYSHHUH, NpUBe-
JEHHBIX B PyKOBOJICTBE MO 3KCIUTyaTallHH.

10 MOATBEPKAEHUE COOTBETCTBUSI CPEJACTBA W3MEPEHUN
METPOJIOTHYECKHUM TPEBOBAHUSIM

10.1 Otknonenne TOJIC ot HCX A, °C, onpenenuts o ¢popmyie:
A = Tigy (Tisyxe) = Tor, (1)

rae T,y — 3HaUCHHE TeMIepaTypsl, K3MEPEHHOE NoBepseMbIM npeobpasosarenem, °C;
T, — 3HaueHue TeMneparTypsl, H3MEPEHHOE OCHOBHBIM CPEICTBOM MoBepkH, °C.

10.2 U3mepenHoe moBepsieMbIM TMpeoOpa3oBaTesieM 3HAUYCHHE TEMIEpaTypbl C Y4eTOM
TEMIIEpaTypbl X0JI0AHOTrO crast Ty (€CIHM HE UCMONB3YIOTCS YUTHHSIONME (KOMIIEHCALlMOHHBIE)
nposoja), °C, onpeaenuts no popmye:

Tn’m-xc i Tuml - Tx.c: (2)

rae Tisyi — 3HaUEHHE TeMIepaTypsl, U3MEpEeHHOe MoBepsAeMbIM Npeobpa3oBarenem, °C;
Ty . —3HaueHHe Temnepartypsl XonoaHoro cras, °C.

[IpeoGpa3oBarens MOATBEPHkAAET COOTBETCTBHE METPOJIOTHYECKMM TpeOOBaHHMAM, ycTa-
HOBJIEHHBIM NPH YTBEP)KICHUH TUIA, €CH nosydyeHHble 3HauyeHus otkioHeHus TOJC or HCX ne
NPEBBIIAIOT NPEJEJIOB, YKa3aHHbIX B Tabnuuax A.l — A.2 npunoxeHus A.

IIpu HeBbIMONHEHUHU MOOOrO U3 BHIIENEPEUNCIICHHBIX YCIOBHI (Koraa mpeobpa3oBarenb
HE MNOATBEPXKIAET COOTBETCTBHE METPOJIOTHYECKMM TpeOOoBaHHMSM), MOBEPKY Mpeobpa3zoBaTens
NPEKpallatoT, pe3yJIbTaThl MOBEPKH MPH3HAIOT OTPHIIATEILHBIMH.

11 O®OPMJUIEHHME PE3YJIbTATOB ITOBEPKH

11.1 PesynbTaTel noBepku npeodpa3oBaresis NOATBEPXKAAIOTCS CBEACHUSIMH, BKJIIOUEHHBI-
mu B Denepanpublii HHGOPMAMOHHBIH (GOHA MO obecneYeHHIO eIMHCTBA U3MEPEHHH B COOTBET-
CTBHH C MOPSAKOM, YCTAHOBJICHHBIM JCHCTBYIOIIHUM 3aKOHOATEIbCTBOM.

11.2 Ilo 3asBnenuto Brajenbla npeodpa3oBatess MM JIHLA, MPEACTABUBILIEr0 €ro Ha Imo-
BEPKY, MOJIOXKHTEIbHBIC PE3yJbTaThl MOBEPKH (Koraa mpeoOpa3zoBaTesb MOATBEPKIAAET COOTBET-
CTBUE METPOJIOTHYECKUM TpeOOoBaHHAM) O(QOPMIISIOT CBHAETEILCTBOM O MOBEpKe Mo Gopme, ycTa-
HOBJICHHOH B COOTBETCTBHH C JICHCTBYIOILMM 3aKOHOJATEIbCTBOM, U (MJIM) HAHECEHHEM Ha mpeol-
pa3oBatelib 3HaKa MOBEPKH, W (WJIM) BHECEHHEM B MacropT mpeoOpa3oBaTeis 3aliCch O MPOBEICH-
HOH MMOBEPKE, 3aBEPSEMOM MOANMUCHIO MOBEPHTEIIS H 3HAKOM MOBEPKH, C YKa3aHHEM JaThl OBEPKH.

11.3 ITo 3asBnenuto Bnanenbua npeodpas3oBarteliss WK JIMNA, MPEJACTABUBILETO €ro Ha 1o-
BEPKY, OTPHIIATE/IbHBIE PE3YIbTAThl MOBEPKHU (KOraa npeoOpa3oBaTeib HE MOATBEPIKIAAET COOTBET-
CTBHE METPOJIOTHYECKHUM TpeOOBaHUAM) 0OPMIIAIOT U3BELICHHEM O HENPUTOAHOCTH K MpHUMEHe-
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HHIO CPEJICTBA U3MEPEHHUIl 110 opMe, YCTAaHOBIEHHOI B COOTBETCTBHH C JIEWCTBYIOLIMM 3aKOHO/Ia-
TEILCTBOM, H (MJIH) BHECEHHEM B MacropT npeodpa3oBare/isi COOTBETCTBYIOILIEH 3aIUCH.
11.4 TIpoTokos! moBepku npeodpazoBaresis 0QOPMIISIOTCS MO MPOU3BOJILHOM hopMme.

Beaymmit unxenep OO0 «HUL[ « SJHEPT O» [1. B. l'anbins



IIpunoxenue A
(obs3aTenbHOE)

Mertposiornueckue XapakTepucTHKH Ipeodpa3zoBaTeeil

Tabmna A.1 — MeTtponoruyeckue XapakTepUCTHKH IPH HOPMHPOBAHHHU KJIACCOB JIOMYCKa 10

I'OCT 6616-94

Tun Tepmornpe-
obpa3zoBarens

Kinacce nonycka

JlnanazoHbl H3MEpEHHi

[Ipenens! nonyckae-
MBIX OTKJIOHEHUH

MAaKCHUMAJIbHOI'O JHana3oHa mmepennﬁ 3

2) Ilpu jumHe u3MepuTenbHOM BeTaBkM MeHee 250 MM BepXHsisi TPaHMILA JHana3oHa u3Me-
peHui TeMneparypsl cocrapnser mmoc 700 °C.
t — 3HaueHHe U3MepsaeMoil Temneparypsl, °C.

(6yxBeHHOE 000- 1o temneparypsi, °C <G enilsp ven
I'OCT 6616-94 ’ nepaTypHOM JKBUBa-
3Hauenue HCX) seire. 90
ot -40 1o +375 BKIIIOY. +1.5
LKD) : ¢B. +375 10 +750 ? Bxmiou. +0,004-t 3
ot -40 mo +333 BKIIOY. +2,5
e - ¢B. +333 0 +750 ? Bimiou. +0,0075-t
ot -40 g0 +375 Bkimou. +1,5
o) 1 cB. +375 110 +1000 ? Bxmon. +0,004-t
. ot -40 10 +333 BKIIOU. £2°5
LA LK) . ¢B. +333 10 +1200 2 o, £0,00751
ot -40 mo +125 BKIIOU. +0,5
Tk T) ' ¢B. +125 110 +350 BKIOU. +0,004-t
ot -40 mo +133 Bxitou. +1,0
AN (T . cB. +133 110 +350 BKTIOY. +0,0075t
) [IpuBeieHbI MaKCHMaJIbHBIE 3HAUCHHS JMANA30HOB W3MEpeHHWi Temmeparypol. 111
MOTYT BBIYCKaTbCs C JIIOOBIMH 3HAYEHHSMM JHANa3oHa M3MEPEHHH TeMIeparypbl BHYTPH
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Tabmna A.2 — Metponoruyeckue XapakKTepUCTHKH [TPH HOPMHPOBAHUH KJIACCOB JIOIYCKA 110
ASTM E230

Tun Tepmorpe- Ipenensr AOmyCKae-
oOpazo-Barens EACE RanyCRa JlnanazoHsl H3MEpPEHH#T TemMnepa- Sy
no o 2) T3JIC ot HCX B Tem-
(OyxBeHHOE 000- ASTM E230 " Typsl, °C e
3nauenue HCX) ERLTDHON SR
nenrte, °C
% ot 0 mo +275 BKIIFOU. +1,1
DEsd) e i ¢B. 275 110 +760 > Bromion. +0,004-t *)
- ot 0 1o +293 BKIIOY. £2.2
=) Crampapraale | ) 5903 504760 Dmxcmon, £0,0075-t
= ot 0 10 +275 BKITIOU. £1.1
(k) CiietpanEmt ¢B. +275 10 +1200 ¥ Brmiou. +0,004-t
ot -196 10 -110 BxmOY. ” +0,02-]t|
TXA (K) CTaHJapTHBI ¢B. -110 10 +293 Bxmou. ¥ +22
¢B. +293 110 +1200 ¥ Brmou. +0,0075-t
ot -196 110 -62,5 BKMIOY. * +0,008-[t|
TMKH (T) CnenmalibHBIH CB. -62,5 mo +125 BKIIIOY. +0.,5
cB. +125 no +370 BKIIIOY. +0,004-t
ot -196 110 -66,6 BKIHOY. +0,015-t]
TMKH (T) CraHapTHbIH CB. -66,6 10 +133 BKITIOY. +]
¢B. +133 no +370 BKIIIOY. +0,0075-t

" 3nauenus TOJIC B MB m1s Tunos tepmonpeo6pasopareneii J, K, T no ASTM E230,
npuBesieHb! B Tabmuuax A.3, A.4, A.5. Jlna npomexyTounsix 3Hadenui temneparyp, TOJC Beiunc-
JISIOT C MOMOILBIO ANMPOKCUMALIMK MM PAcuyeToM 10 monuHoMy ykasanHomy B ASTM E230 (npu-
mep annpokcumanuu: TIJIC mns tepmonpeobpasopareneit J no ASTM E230 nns temnepatypsl
10,5 6, Oyner BBIYHCIIATHCH KaK (TOAC(11 °C) - TOAC(10 °C))(10,5-
10) + TOAC(10 °C) = (0,558 -0,507)-0,5 + 0,507 = 0,533 mMB).

[IpuBeneHbI MaKCHMalIbHbIE 3HAYEHHs HANA30HOB U3MEPEHHH TeMIepaTyphl.

TIT MoryTt BbIyCcKaTbcs C JTIOOBIMH 3HAYEHWSMH JMana3oHa HW3MEPEeHMH TeMIepaTypsbl
BHYTPH MaKCHMAJIbHOTO JIHaNa3oHa U3MEPEHHH.

Y Tlpu uMHe w3MepHTENIbHOIM BCTaBKH MeHee 250 MM BEpXHss TPaHMIIA AMANA30HA H3Me-
penuit temneparypsl coctasisier mtoc 700 °C.

V' Tlpu jutiHE MOHTaXHO# yacTH MeHee 250 MM HMDKHSS IpaHMLlA JAMana3’oHa U3MEpPEeHHH
TEMINEPATYPEI COCTABNAET MUHYC 70 °C.

> t — 3HaueHNe u3MepseMoii Temnepatypsl, °C.




Tabnuna A.3 — 3nauenns TOJIC s Tepmonpeobpaszoareneii J mo ASTM E230

TOJIC B MB nipu Temneparype cBob6omnoro konma 0 °C
Temnepartypa pato-
<6E0 KOKtA, °C 0 1 2 3 4 5 6 7 8 9 10
0 0,000 10,050 {0,101 {0,151 0,202 {0,253 {0,303 {0,354 |0,405 0,456 {0,507
+10 0,507 {0,558 10,609 | 0,660 0,711 |0,762 (0,814 |0,865 |0,916 (0,968 [1,019
+20 1,019 (1,071 | 1,122 {1,174 | 1,226 {1,277 |1,329 | 1,381 [1,433 |1,485 |1,537
+30 1,537 | 1,589 | 1,641 | 1,693 | 1,745 {1,797 [ 1,849 [ 1,902 | 1,954 {2,006 2,059
+40 2,059 (2,111 (2,164 |2,216 (2,269 |2,322 (2,374 | 2,427 |2,480 |2,532 (2,585
+50 2,585 12,638 (2,691 (2,744 (2,797 [2,850 (2,903 {2,956 3,009 [3,062 [3,116
+60 3,116 3,169 |3,222 3,275 | 3,329 | 3,382 3,436 | 3,489 |3,543 |3,596 |3.650
+70 3,650 {3,703 |3,757 [3,810 | 3,864 |3,918 (3,971 | 4,025 {4,079 |4,133 |4,187
+80 4,187 14,240 (4,294 |4,348 |4,402 |4,456 |4,510 |4,564 14,618 |4,672 |4,726
+90 4,726 14,781 [4,835 [4,889 (4,943 [4,997 | 5,052 |5,106 |5,160 {5,215 |5,269
+100 5,269 5,323 |5,378 | 5,432 | 5,487 |5.541 [5,595 5,650 |5,705 [5,759 (5,814
+110 5,814 |5,868 15,923 5,977 16,032 |6,087 |6,141 {6,196 |6,251 |6,306 |6,360
+120 6,360 |6,415 16,470 {6,525 | 6,579 |6,634 | 6,689 | 6,744 |6,799 |6,854 6,909
+130 6,909 (6,964 17,019 |7,074 | 7,129 | 7,184 |7,239 | 7,294 [7,349 |7,404 |7,459
+140 7,459 |7,514 | 7,569 | 7,624 | 7,679 |7,734 | 7,789 | 7,844 | 7,900 7,955 [8,010
+150 8,010 | 8,065 | 8,120 8,175 | 8,231 |8,286 | 8,341 | 8,396 (8,452 8,507 |8,562
+160 8,562 | 8,618 | 8,673 8,728 | 8,783 | 8,839 | 8,894 | 8,949 (9,005 {9,060 |9,115
+170 9,115 19,171 |9,226 |9,282 9,337 {9,392 {9,448 {9,503 {9,559 (9,614 {9,669
+180 9,669 19,725 19,780 9,836 |9,891 [9,947 |10,002(10,057]10,113(10,168(10,224
+190 10,224{10,279{10,335/10,390{10,446/10,501/10,55710,612[10,668110,72310,779
+200 10,779{10,834(10,890/10,945/11,001 [11,056[11,112(11,167(11,223[11,278[11,334
+210 11,334(11,389(11,445/11,501/11,556{11,612(11,667(11,723(11,778(11,834[11,889
+220 11,889]11,945(12,000{12,056{12,111{12,167]12,222{12,27812,334[12,389(12,445
+230 12,445(12,500(12,556(12,611(12,667(12,722(12,778(12,833(12,889(12,944(13,000
+240 13,000{13,056(13,111(13,167(13,222/13,278(13,333(13,389(13,444/13,500(13,555
+250 13,555[13,61113,666(13,722{13,77713,833|13,888(13,94413,999(14,055[14,110
+260 14,110(14,166|14,221(14,277|14,332/14,388(14,443(14.499(14,55414,609]14,665
+270 14,665(14,720(14,776/14,831(14,88714,942(14,998(15,053[15,109(15,164(15,219
+280 15,21915,275(15,330/15,386(15,44115,496(15,552(15,607(15,663[15,718|15,773
+290 15,77315,829|15,884(15,940(15,995116,050(16,106/16,161(16,216/16,27216,327
+300 16,327(16,383|16,438(16,493(16,54916,60416,659(16,715[16,770(16,82516,881
+310 16,881(16,936(16,991(17,046(17,102/17,157(17,212(17,268(17,32317,378|1 7,434
+320 17,43417,489(17,544(17,599(17,655(17,710(17,765/17,820(17,876(17,931(17,986
+330 17,986(18,041(18,097|18,152(18,207/18,26218,318/18,373(18,428/18,483|18,538
+340 18,538(18,594(18,649(18,704(18,759(18,814|18.870(18,925/18,980(19,035[19,090
+350 19,090{19,146(19,201(19,256{19,311]19,366(19,422(19,477{19,532119,587|19.642
+360 19,64219,697(19,753|19,808(19,863119,918(19,97320,028 20,083 20,13920,194
+370 20,19420,24920,30420,35920,41420,46920,525120,58020,63520,69020,745
+380 20,745120,800[20,85520,91120,96621,02121,076121,13121,18621,24121,297
+390 21,297121,35221,40721,46221,517121,572121,627121,68321,73821,79321,848
+400 21,848121,90321,95822,01422,069122,12422,17922,23422,28922,34522,400
+410 22,40022,455[22,51022,565[22,62022,67622,73122,78622,841P22,89622,952
+420 22,952123,00723,06223,117[23,17223,228 23,283 23,338 23,393 23,44923,504
+430 23,50423,55923,61423,670[23,72523,78023,83523,891 23,946 24,001 24,057
+440 24,05724,11224,167 24,223 24,278 24,333 24,38924,44424,49924,55524.,610
+450 24,610124,66524,72124,77624,83224,887124,943 24,998 25,053 25,10925,164
+460 25,164125,22025,27525,331[25,386125,44225,49725,553 25,608 25,66425,720
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T3OJIC B MB npu Temneparype cBodoHoro kounua 0 °C
Teumeparypa pafio- | 5 1 2 | 3|4 |5 |6 | 7|8 |9 |10
yero KoHmna, °C

+470 25,720125,775125,83125,886[25,942 25,998 26,053 26,10926,16526,22026,276
+480 26,27626,33226,387[26,44326,499126,555126,61026,66626,72226,77826,834
+490 26,83426,889126,945127,00127,05727,11327,16927,22527,28127,33727,393
+500 27,393127,44927,50527,56127,61727,67327,729127,78527,84127,89727,953
+510 27,95328,010[28,06628,122[28,178 28,234 28,291 28,34728,40328,46028,516
+520 28,516[28,572[28,62928,685[28,74128,79828,85428,911 28,957129,024 29,080
+530 29,080129,13729,19429,250(29,307 29,363 29,42029,47729,53429,59029,647
+540 29,647129,70429,76129,818[29,874129,93129,988/30,04530,10230,159530,216
+550 30,21630,27330,330[30,387(30,44430,50230,55930,61630,67330,73030,788
+560 30,78830,845[30,90230,96031,01731,07431,13231,18931,24731,30431,362
+570 31,36231,41931,47731,53531,592131,650131,70831,76631,82331,88131,939
+580 31,939[31,99732,05532,113(32,17132,22932,287/32,34532,40332,46132,519
+590 32,51932,57732,636/32,694(32,75232,81032,869132,92732,98533,04433,102
+600 33,102{33,16133,21933,278/33,337133,395/33,454133,51333,57133,63033,689
+610 33,68933,74833,807/33,866/33,925133,98434,043[34,10234,16134,22034,279
+620 34,279134,338[34,39734,457[34,51634,57534,635/34,694 34,754 34,81334,873
+630 34,87334,932134,99235,051/35,11135,171[35,230135,29035,35035,41035,470
+640 35,47035,530[35,59035,650[35,71035,770[35,830[35,89035,95036,01036,071
+650 36,07136,13136,19136,252[36,312/36,37336,433136,494[36,55436.61536,675
+660 36,675[36,73636,79736,858[36,91836,979137,040137,10137,16237,22337,284
+670 37,284[37,34537,406[37,46737,52837,59037,65137,71237,77337,83537.896
+680 37,89637,95838,019[38,081|38,14238,20438,265/38,32738,389[38,45038,512
+690 38,51238,57438.636/38,69838,760/38,822(38,88438,94639,00839,07039,132
+700 39,132139,19439,25639,318(39,381 (39,443 39,505[39,56839,63039,69339.755
+710 39,75539,81839,880(39,943 140,005 40,068 40,131140,193140,25640,31940,382
+720 40,382140,44540,50840,570140,633 40,696 40,759 140,822 40,886 140,94941,012
+730 41,01241,07541,138141,20141,26541,328141,39141,45541,51841,58141,645
+740 41,64541,70841,772141,83541,899141,962142,026142,09042,15342,21742,281
+750 42,28142,344142,40842,472142,536142,599142,663142,727142,791 4285542919
+760 42,919

Ta6bmna A.4 — 3nauenns TOJIC juis Tepmonpeobpasosaresnei K mo ASTM E230
TO/1C B MB npu Temneparype cBodoaHoro Koxna 0 °C

tmeparypapades | 5 | 3 g [ 3 |4 |5 ¥ el 7] 5 ls |m
yero koHa, °C

-190 -5,7301-5,747-5,763]-5,780-5,797 |-5.813 |-5,829

-180 -5,550-5,569 |-5,588-5,606 |-5,624 -5,642|-5,660 -5,678 -5,695 |-5,713 |-5,730
-170 -5,354]-5,374|-5,395 |-5,415 |-5,435 |-5,454 |-5,474-5,493 |-5,512 -5,531 5,550
-160 -5,141]-5,163 |-5,185]-5,207|-5,228 |-5,250|-5,271 -5,292]-5,313 |-5,333 |-5,354
150 -4,913[-4,936-4,960-4,983 |-5,006 -5,029|-5,052 [-5,074-5,097 -5,119 -5, 141
-140 -4,669 |-4,694 |-4.719|-4,744|-4,768 |-4,793 |-4,817 |-4,841 |-4,865 |-4,889 -4,913
130 -4,411-4,437-4,463]-4,490 -4,516 |-4,542 |-4,567 |-4,593 |-4,618 |-4,644 |-4.569
1120 ~4,138|-4,166|-4,194]-4,221|-4,249|-4.276|-4,303 |-4,330|-4,357 [-4,384 -4.4 1 1
110 -3.852|-3,882-3,9111-3,939-3,968 |-3,997 |-4,025 | -4,054-4,082 |-4,110|-4,138
-100 -3,554|-3,584|-3,614]-3,645|-3,675 |-3,705|-3,734|-3,764 -3,794 |-3,823 3,852
-90 -3,243|-3,274]-3,306|-3,337]-3,368|-3,400]-3,431 |-3,462 |-3,492 |-3,523 |-3,554
-80 -2,920-2,953-2,986-3,018|-3,050-3,083|-3,115 |-3,147|-3,179 3,211 |-3,243
70 -2,5871]-2,6201-2,654 |-2,688|-2,721|-2,755|-2,788 |-2,821 |-2,854 2,887 -2,920
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TDJIC B MB npu temnepary

e ¢cBo0o1HOr0 KoHua 0 °C

Telnbpdiypa jaoe- | 1 2 3 4 5 6 7 | 8 | 9 |10
yero Kouua, °C

-60 -2,2431-2,278(-2,312|-2,347|-2,382 |-2,416(-2,450|-2,485 |-2,519|-2,553 |-2,587
-50 -1,8891-1,925(-1,961 |-1,996 {-2,032 |-2,067 |-2,103 |-2,138 |-2,173 |-2,208 |-2,243
-40 -1,527|-1,564 |-1,600|-1,637|-1,673 |-1,709|-1,745|-1,782|-1,818 |-1,854 |-1,889
-30 -1,156|-1,194|-1,231(-1,268 -1,305|-1,343 |-1,380|-1,417|-1,453 |-1,490 |-1,527
-20 -0,778 |-0,816 (-0,854 |-0,892 |-0,930 |-0,968 |-1,006 -1,043 |-1,081 |-1,119}-1,156
-10 -0,3921-0,431-0,470(-0,508 |-0,547 |-0,586 |-0,624 |-0,663 |-0,701 |-0,739|-0,778
0 0,000 {-0,0391-0,079-0,118-0,157|-0,197|-0,236 |-0,275|-0,314 -0,353 |-0,392
0 0,000 {0,039 {0,079 {0,119 |0,158 |0,198 |0,238 {0,277 |0,317 |0,357 {0,397
+10 0,397 {0,437 {0,477 |0,517 | 0,557 |0,597 {0,637 |0,677 |0,718 {0,758 |0,798
+20 0,798 {0,838 {0,879 (0,919 |0,960 | 1,000 | 1,041 | 1,081 |1,122 |1,163 |1,203
+30 1,203 (1,244 (1,285 1,326 | 1,366 | 1,407 | 1,448 [ 1,489 (1,530 {1,571 |1,612
+40 1,612 (1,653 (1,694 (1,735|1,776 | 1,817 [ 1,858 [ 1,899 1,941 {1,982 {2,023
+50 2,023 |2,064 {2,106 (2,147 | 2,188 (2,230 |2,271 |2,312 {2,354 |2,395 |2,436
+60 2,436 {2,478 [2,519 2,561 | 2,602 |2,644 |2,685 2,727 |2,768 |12,810 |2,851
+70 2,851 12,893 (2,934 (2,976 |3,017 | 3,059 {3,100 |3,142 {3,184 (3,225 |3,267
+80 3,267 (3,308 (3,350 |3,391 | 3,433 |3,474 |3,516 3,557 {3,599 {3,640 |3,682
+90 3,682 13,723 |3,765 | 3,806 (3,848 | 3,889 (3,931 {3,972 (4,013 (4,055 |4,096
+100 4,096 |4,138 |4,179 [4,220 (4,262 (4,303 | 4,344 | 4,385 {4,427 4,468 |4,509
+110 4,509 |4,550 |4,591 |4,633 |4,674 |4,715 | 4,756 |4,797 |4,838 (4,879 14,920
+120 4,920 14,961 5,002 | 5,043 | 5,084 |5,124 [5,165 |5,206 | 5,247 |5,288 |5,328
+130 5,328 5,369 5,410 | 5,450 | 5,491 | 5,532 5,572 (5,613 |5,653 |5,694 |5,735
+140 5,735 15,775 | 5,815 5,856 | 5,896 |5,937 |5,977 |6,017 {6,058 {6,098 {6,138
+150 6,138 [6,179 (6,219 6,259 | 6,299 | 6,339 | 6,380 | 6,420 6,460 |6,500 |6,540
+160 6,540 (6,580 6,620 | 6,660 | 6,701 | 6,741 |6,781 [6,821 |6,861 {6,901 [6,941
+170 6,941 (6,981 |7,021 |7,060 | 7,100 | 7,140 |7,180 |7,220 |7,260 |7,300 {7,340
+180 7,340 | 7,380 | 7,420 | 7,460 | 7,500 | 7,540 |7,579 | 7,619 | 7,659 | 7,699 7,739
+190 7,739 (7,779 | 7,819 | 7,859 | 7,899 | 7,939 | 7,979 (8,019 |8,059 {8,099 (8,138
+200 8,138 (8,178 | 8,218 | 8,258 |8,298 | 8,338 | 8,378 (8,418 | 8,458 (8,499 |8,539
+210 8,539 18,579 | 8,619 | 8,659 8,699 | 8,739 | 8,779 (8,819 | 8,860 (8,900 | 8,940
+220 8,940 [8.,980 |9,020 (9,061 9,101 {9,141 {9,181 |9,222 (9,252 |9,302 (9,343
+230 9,343 19,383 (9,423 |9.464 | 9,504 | 9,545 (9,585 9,626 |9,666 {9,707 |9.747
+240 9,747 [9,788 |9.828 {9,869 19,909 9,950 |9,991 {10,031{10,072/10,113{10,153
+250 10,153/10,19410,23510,276(10,316(10,357{10,398{10,439(10,480(10,520{10,561
+260 10,561{10,602]10,643(10,684(10,725|10,766(10,807/10,848(10,889(10,930(10,971
+270 10,97111,012111,053|11,094(11,135(11,176{11,217(11,259/11,300(11,34111,382
+280 11,382]11,423(11,465(11,506(11,547|11,588/11,630(11,671(11,712(11,753{11,795
+290 11,795(11,836(11,877(11,919(11,960{12,001/12,043(12,084(12,126(12,167(12,209
+300 12,209{12,250(12,29112,333{12,374(12,416]12,457(12,499(12,540(12,582(12,624
+310 12,624(12,665(12,707(12,748(12,790(12,831/12,873(12,915(12,956(12,998|13,040
+320 13,040(13,08113,123/13,165(13,206(13,248(13,290(13,331(13,373(13,415[13.457
+330 13,457(13,498(13,54013,58213,624|13,665/13,707(13,749(13,791(13,833(13,874
+340 13,874(13.916(13,958(14,000(14,042{14,084/14,126(14,167(14,209(14,251(14.293
+350 14,293(14,335/14,377(14,419(14,461{14,503(14,545/14,587(14,629(14,671[14,713
+360 14,71314,75514,797(14,839(14,881(14,923|14,965(15,007/15,049(15,091(15,133
+370 15,133(15,175/15,217{15,259{15,301(15,343(15,385(15,427(15,469(15,511|15,554
+380 15,554115,596(15,638(15,680/15,722(15,764(15,806(15,849(15,891/15,933(15,975
+390 15,975(16,017]16,059(16,102(16,144|16,186(15,228(16,270(16,313(16,355[16,397
+400 16,397(16,439116.482(16,524(16,566|16,608/16,65116,693(16,735(16,778(16,820
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TOJIC B MB npu Temnepary

e ceoboauoro kouna 0 °C

Tewmepatypapabo- | | | | 5 [ 3 | 4 | s |6 | 7 |8 |9 |10
yero koHa, °C
+410 16.820(16,862(16,904]16,947]16,989[17,031[17,074]17,116]17,158/17.201 17,243
+420 17,243[17,285(17,328(17,370[17,413[17.455[17,497[17,540(17.582[17,6241 7,667
+430 17,667]17.709[17,752[17,794]17,837[17.879(17,92117,96418,006]18,04918.,091
+440 18,091]18,134]18,176]18,218(18,261[18,30318,345(18,388[18.431/18,473/18,516
+450 18,516/18,558(18,601|18,643]18,68618,72818,771]18,81318,856/18,89818,941
+460 18,941]18,983(19,026(19,06819,111]19,154]19,19619.239[19,281]19,324/19,366
+470 19.366(19,409(19,451(19,494[19,537[19,579[19,622[19,664[19,70719,750]19,792
+480 19,792[19,835(19,877[19,920[19,962 20,005 20,04820,09020,133 20,17520,218
+490 20.21820,26120,303 20,346120,389120,43120,474120,51620,55920,60220,644
+500 20,64410,687[20,730120,772120,815 20,857120,900120,943 20,985 21,02821,071
+510 21,07121,11321,15621,199[21,241 21,284 21,326 ]21,369P1,4121,454R1,497
+520 21,49721,540021,58221,625[21,66821,71021,753 21,796 21,838 21,88121,924
+530 21,92421,966[22,00922,052[22,094 22,13722,17902,22222,26502,30722,350
+540 22,35022,393 22,435 22,478 122,521 22,563 22,605 22,649122,691 02,73422,776
+550 22.776122.819022.86222,90422,947[22,99023,032[23,07523,11723,16023,203
+560 23,203123,24523,28823,33123,37323,41623,45823,501 23,544 23,586 23,629
+570 23.629023,67123,71423,75723,799 23,842 23,884 123,92723,97004,01204,055
+580 24,05524,00724,14024,18224,22504,26704,310124,353 24,395 4.438D4,480
+590 24,480124,523124,565 24,608 24,650 24,693 24,735 24,778 24,82004,863 24,905
+600 24,905024,948124,99025,033 25,075 25,11825,160125,203 25,24525,28805,330
+610 25.330125,37325.41525,458125,50025,543 25,585 25,62725,67025,712P5,755
+620 25,755025,797125,84025,882 25,924 25,96726,009126,052 26,094 26,136 26,179
+630 26.179126,22126,263 26,306 26,348 26,39026,433 126,475 26,51726,56026,602
+640 26,602 26,64426,68726,729126,771 26,814 126,856 126,89826,94026,98307.025
+650 27.02527,06727,10927,15227,194 27,236 27,278 27,32027,363 27,40507,447
+660 07,447027,489027,53127,57427,61627,65827,70027,74227,7847,82627,869
+670 27.86927,911127.95327,995128,03728,07928,121 28,163 28,205 28,24728,289
+680 28.,289128,332[28,37428,416128,458 28,500 28,542 28,584 28,626 28,66828,710
+690 28,710028,75228,794 28,83528,87728,919128,961 29,003 29,045 29,08729,129
+700 29,12929,171129,213 29,255 129,297129,33829,38029,42229,46429,50629,548
+710 29.54829.58929,631129,673129,715 29,757129,79829,84029,88229,92429,965
+720 29.965[30,00730,04930,09030,13230,17430,216[30,25730,299 30,341 30,382
+730 30,38230,424 30,466 30,50730,54930,59030,632[30.674 30,715 30,757530,798
+740 30,79830,84030,88130,923[30,964 31,006/31,047[31,08951,13031,172B1,213
+750 31,213[31,25531,29631,338[31,379131,42131,462[31,504 31,545 1,586 31,628
+760 31,62831,669531,71031,752/31,79331,83431,876/31,91731,95832,00052,041
+770 32,041132,08232,124 32,165 32,206 32,24732,289]32,33032,371 32,41232,453
+780 32.45332,495132,53632,57732,61832,65932,70032,742 32,783 32,824 2,865
+790 32,86532,90632,94732,98833,029[33,070 33,111 33,152 33,193 33,23483,275
+800 33,275[33,31633,35733,39833,43933,48033,521 33,562 33,603 33,644133,685
+810 33,685033,72633,767 33,808 33,848 33,889/33,93033,971 34,012 34,053 34,093
+820 34,09334,134 34,175 34,216[34,25734,297]34,338[34,379 34,420 34,46054,501
+830 34,501 34,542 34,582 34,623 34,664 34,704 34,74534,786 34,826 34,86734,908
+840 34,90834,94834,98935,029/35,070]35,110135,151 35,192 35,23235.27385,313
+850 35.31335,354 35,394 35,43535,47535,516/35,55635,596 35,63755,67735.718
+860 35,718]35,758 35,798 35,839135,879135,92035,96036,00036,041 36,081 36,121
+870 36,12136,16236,202 36,242 36,282 36,323 36,363 36,403 36,443 36,484 36,524
+880 36,52436,564 36,604 36,644 36,685 36,725 36,765 36,805 36,845 36,88536,925
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T3JIC B MB npu Temneparype cBo6oaHoro korna 0 °C
TeMueganya pioo- || 1 2 | 3|4 |5 |6 | 7|8 |9 |10
yero koxua, °C

+890 36,925136,965[37,00637,046/37.08637,12637,166/37,20637,24637,28637,326
+900 37,326137,366(37,40637,446|37,48637,52637,566/37,60637,64637,68637.725
+910 37,725[37,765/37,80537,845(37,88537,925[37,965 38,005 38,044 38,084 38,124
+920 38,12438,164 38,204 38,243/38,28338,32338,363/38,40238,44238,48238,522
+930 38,522(38,56138,60138,641(38,680/38,72038,760[38,79938,83938,87838,918
+940 38.,918/38,95838,99739,037139,07639,116/39,155[39,19539,23539,27439,314
+950 39,314/39,353139,39339,432{39.,47139,511[39,550/39,59039,62939,66939.708
+960 39,708/39,747139,787(39,826 /39,866 39,905 39,944 39,984 40,023 40,06240,101
+970 40,101140,14140,18040.219140,259140,29840,337140,37640,41540,45540,494
+980 40,494140,53340,572140,61140,651 40,69040,729140,768 40,807 140,846 40,885
+990 40,885140,924140,963141,002/41,04241,08141,12041,15941,19841,23741,276
+1000 41,276141,31541,354141,393141,43141,47041,50941,54841,587141,62641,665
+1010 41,66541,70441,743141,781141,82041,859141,898141,93741,976142,01442,053
+1020 42,05342,092142,13142,169142,20842,24742,286142,324 142,363 42,40242,440
+1030 42,44042,47942,518142,556142,59542,633142,672142,71142,74942,78842,826
+1040 42,826142,86542,90342,942142,980143,01943,057143,09643,13443,17343,211
+1050 43,21143,25043,288143,327143,365143,403143,442143,48043,51843,55743,595
+1060 43,59543,63343,672143,71043,74843,787143,825143.863 43,901 43,94043,978
+1070 43,978144,01644,054144,092144,13044,169144,207144,245 44,283 44,321 44,359
+1080 44,35944,397144,435144,473144,512144,550144,588 144,626 44,664 44,702 144,740
+1090 44,740144,778 44,816 44,853144,891 44,929144,967145,00545,043 45,081 45,119
+1100 45,11945,157145,19445,232145,27045,308145,346145,383 45,421 145,45945,497
+1110 45,497145,53445,572145,610145,64745,68545,723145,76045,798145,83645,873
+1120 45,873145.911145,94845,986146,024 46,061 46,099146,13646,174146,21146,249
+1130 46,249146,286146,324 46,361 46,398 46,43646,473146,511 146,548 46,58546,623
+1140 46,623 146,66046,69746,73546,772 46,809146,847146,884 146,921 46,95846,995
+1150 46,99547,03347,07047,10747,14447,181147,21847,256 47,293 47,33047,367
+1160 47,367147,40447,44147,47847,51547,552147,589147,626 47,663 47,70047,737
+1170 47,73747,77447,81147,848147,88447,921147,958147,99548,032148,06948,105
+1180 48,10548,142148,17948,216148,25248,289148,326 148,363 48,399148,43648,473
+1190 48,473148,509148,54648,582148,61948,656148,692148,72948,765148,80248,838
+1200 48,838

Tabnuna A.5 — 3nauenus TOJIC mis repmonpeodpazosarenei T no ASTM E230

TO/IC B MB npu Temneparype cBoboaHoro kouna () °C
Temeparypapabo- | o | ¢ | 3 | 3 | 4 | s |6 | 72|38 |9 |m
yero koHma, °C

-190 -5,439|-5,456 |-5,473 |-5,489 |-5.506 |-5,523 |-5,539

-180 -5,261-5,279|-5,297 |-5,316 |-5,334 |-5,351 |-5,369 |-5,387 |-5,404 |-5,421 |-5.439
-170 -5,070|-5,089-5,109 |-5,128 |-5,148 |-5,167 |-5,186 |-5,205 |-5,224 |-5,242 |-5,261
-160 -4,865 |-4,886 |-4.907 |-4,928 |-4,949 |-4,969 |-4,989 |-5,010-5,030 -5,050 -5.070
-150 -4,648 |-4,671 |-4,693 |-4,715 |-4,737 |-4,759 |-4,780 |-4,802 |-4,823 |-4,844 |-4,865
-140 -4,419|-4,443 |-4,466 |-4,489 |-4,512 |-4,535 |-4,558 |-4,581 |-4,604 |-4,626 |-4,648
-130 -4,177|-4,202 |-4,226 |-4,251 |-4,275 |-4,300 |-4,324 |-4,348 |-4,372 |-4,395 |-4,419
-120 -3,923 |-3,949 |-3,975 |-4,000 |-4,026 |-4,052 |-4,077 |-4,102 |-4,127 |-4,152 -4,177
-110 -3,657|-3,684 |-3,711|-3,738 |-3,765 |-3,791 |-3.818 |-3,844 |-3,871 |-3,.897-3,923
-100 -3,379|-3,407|-3,435 |-3,463 |-3,491 |-3,519-3,547 |-3,574 |-3,602 |-3,629 |-3,657
-90 -3,089|-3,118-3,148 |-3,177|-3,206 |-3,235 |-3,264 |-3,293 |-3,322 -3,350-3.379
-80 -2,7881-2,818-2,849 |-2,8791-2,910 |-2,940 |-2,970 |-3,000 |-3,030 |-3,059 -3,089
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TOC B MB npu Temneparype cBoboaHoro kouua () °C
Temneparypapabo- | o | | | 5 | 3 [ 4 | 5 | 6 | 7 | 8 |9 |10
yero koxHna, °C

-70 -2,476|-2,507|-2,539 |-2,571 |-2,602 |-2,633 |-2,664 |-2,695 |-2,726 |-2,757 |-2,788
-60 -2,153|-2,186-2,218|-2,251|-2,283 |-2,316 |-2,348 |-2,380|-2,412 |-2,444 |-2,476
-50 -1,819-1,853]-1,887|-1,920|-1,954 |-1,987-2,021 |-2,054 |-2,087 |-2,120|-2,153
-40 -1,475|-1,510/-1,545|-1,579|-1,614 |-1,648 |-1,683 |-1,717|-1,751 |-1,785-1,819
-30 -1,1211-1,157|-1,192 |-1,228 |-1,264 |-1,299|-1,335|-1,370|-1,405 |-1,440|-1,475
-20 -0,7571-0,794 |-0,830 |-0,867 |-0,904 |-0,940 |-0,976 |-1,013 |-1,049 |-1,085 |-1,121
-10 -0,3831-0,421-0,459 |-0,496 |-0,534 |-0,571 |-0,608 |-0,646 |-0,683 |-0,720 |-0,757

0 0,000 |-0,039|-0,077 |-0,116 |-0,154 |-0,193 |-0,231 |-0,269 |-0,307 |-0,345 |-0,383

0 0,000 |0,039 10,078 {0,117 | 0,156 {0,195 [0.234 {0,273 0,312 {0,352 |0,391
+10 0,391 {0,431 /10,470 |0,510 | 0,549 | 0,589 | 0,629 | 0,669 (0,709 {0,749 |0,790
+20 0,790 /0,830 /0,870 {0,911 |0,951 {0,992 |1,033 | 1,074 |1,114 [1,155]1,196
+30 1,196 | 1,238 1,279 {1,320 | 1,362 | 1,403 | 1,445 |1,486 |1,528 [1,570 1,612
+40 1,612 | 1,654 | 1,696 |1,738 | 1,780 | 1,823 | 1,865 | 1,908 |1,950 {1,993 |2,036
+50 2,036 {2,079 12,122 {2,165 12,208 [2,251 |2,294 |2,338 ({2,381 [2,425 |2,468
+60 2,468 (2,512 2,556 [2,600 |2,643 12,687 [2,732 12,776 {2,820 |2,864 (2,909
+70 2,909 {2,953 (2,998 |3,043 |3,087 |3,132 [3,177 | 3,222 (3,267 {3,312 |3,358
+80 3,358 13,403 |3,448 3,494 |3,539 |3,585 |3,631 |3,677 (3,722 |3,768 |3,814
+90 3,814 |3,860 13,907 |3,953 |3,999 14,046 |4,092 4,138 (4,185 |4,232 |4,279
+100 4,279 14,325 |4,372 |4,419 |4,466 |4,513 |4,561 |4,608 |4,655 |4,702 |4,750
+110 4,750 [4,798 4,845 [4,893 14,941 4,988 |5,036 | 5,084 [5,132 |5,180 |5,228
+120 5,228 | 5,277 | 5,325 |5,373 | 5,422 |5,470 | 5,519 | 5,567 |5,616 |5,665 |5,714
+130 5,714 15,763 | 5,812 | 5,861 | 5,910 | 5,959 | 6,008 | 6,057 6,107 |6,156 |6,206
+140 6,206 16,255 16,305 | 6,355 | 6,404 16,454 6,504 | 6,554 |6,604 |6,654 |6,704
+150 6,704 |6,754 16,805 |6,855 | 6,905 |6,956 | 7,006 | 7,057 |7,107 [7,158 | 7,209
+160 7,209 17,260 | 7,310 | 7,361 | 7,412 | 7,463 | 7,515 | 7,566 |7,617 [7,668 | 7,720
+170 7,720 17,771 | 7,823 [ 7,874 [ 7,926 | 7,977 |1 8,029 [8,081 |8,133 (8,185 |8,237
+180 8,237 | 8,289 |8,341 (8,393 | 8,445 |8.497 | 8,550 | 8,602 |8,654 8,707 |8,759
+190 8,759 | 8,812 | 8,865 (8,917 | 8,970 {9,023 19,076 [9,129 |9,182 (9,235 |9,288
+200 9,288 |9,341 19,395 [9,448 19,501 |9,555 9,608 | 9,662 (9,715 {9,769 |9,822
+210 9.822 19,876 19,930 /9,984 110,038/10,092(10,146(10,200(10,25410,308/10.362
+220 10,362(10,417{10,471/10,525(10,58010,634|10,689(10,743110,798/10,853(10,907
+230 10,907{10,962(11,017[11,072{11,12711,182{11,237(11,292]11,347|11,403[11.458
+240 11,458|11,513|11,569(11,624(11,680(11,735/11,791(11,846(11,902(11,958(12,013
+250 12,013(12,069(12,125(12,18112,237(12,293(12,349(12,405(12,461]12,518[12,574
+260 12,574(12,630(12,687|12,743(12,799(12,856(12,912(12,969113,026|13,082[13,139
+270 13,13913,19613,253(13,310{13,366(13,423|13,480/13,537113,595|13,652(13,709
+280 13,709(13,76613,823|13,881(13,938(13,995|14,053|14,110(14,168[14,226[14,283
+290 14,283114,341|14,399(14,456(14,514(14,572114,630(14,68814,746(14,804(14,862
+300 14.862|14,920(14,97815,036(15,095/15,153]15,21115,270(15,328/15,386(1 5,445
+310 15,445115,503(15,56215,621(15,679(15,738(15,797(15,856]15,91415,973(16,032
+320 16,032]16,091]16,150(16,209|16,268(16,327(16,387(16,446(16,505[16,564[16.624
+330 16,624(16,683|16,742|16,802(16,861|16,921|16,980(17,040(17,100{17,159(17,219
+340 17,219(17,279(17,339(17,399(17,458(17,518(17,578(17,638(17,698(17,759(17,819
+350 17,819(17,879(17,939|17,999|18,060|18,120{18,180(18,241]18,301(18,36218,422
+360 18,422/18,483|18,543|18,604(18,665|18,725(18,786|18,847(18,908(18,969(19,030
+370 19,030




