®EJEPAIIbHOE ATEHTCTBO
Mo TEXHUYECKOMY PEIYITMPOBAHUIO 1 METPOJIIOMU

CBU/AETEJ/IBCTBO

06 yTBepXAeHWu Tuna cpeacTsB U3MepeHWi

OC.C.32.004.A Ne 71974

Cpok genctBuda go 21 Hos16p;|‘.2023 r.

HAUMEHOBABUWE TUIIA CPEJICTB I/I3MEPEHI/H51
lpeobpa3zoBatenu TepMoanekTpuiyeckune TPUL

WSTOTOBUTENL - Fa
O6wecTBO C orpaHUMYEeHHON OTBETCTBEHHOCTLIO "BekTop-TNIM" (OO0 "BekTop-
MM"), r. NepMb, Tl

PETMCTPALIMOHHBIM Ne 53007-18

JOKYMEHT HA ITOBEPKY F
FOCT 8.338-2002 1 MU 3090-2007 (ans T ¢ ANuHOM Norpy>aeMom 4acTu MeHee
250 mm)

UHTEPBAJI MEXTY HOBEPKAMI/I 2ropa; 1ron-pana TN c HCX tuna B, R, S

Tun  cpexcts wm3MepeHmit yTBepxkIeH mpuKazoM @DenepalbHOrO areHTCTBAa IO
TEXHUYECKOMY PETYIUPOBaHUIO U MeTposioruu oT 21 HoAOps 2018 r. Ne 2406

Onmcanme TUma CPeiCTB H3MEPEHUH SBIAETCS OOA3aTENHHBIM —IPHIOKEHHEM
K HaCTOSIIIIEMY CBUICTEIILCTRY.

3amecTuTens PykoBoauTest By, A.B.Kynemon
o oo
DeneparbHOro areHTCTRA .

CepusCW 033315
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OIMCAHME TUIIA CPEACTBA U3MEPEHUH

-

IIpeobpazoBarenu TepMosnekTpUdecKe TPUL

Hasunavenue cpeacrsa usmepenmuii :

IIpeobpazosarenn Tepmosnextpruueckue TPUJ] (manee mo TekcTy — TepMonpeobpasoBatenn
umad TII) npennasnavensr mns wu3mepenwuit TEMIIEPAaTyphl JKHIKKUX M Tra3000pa3HbIX Cpel., He
arpeCCUBHBIX K MaTepHally 3allMTHOM apMaTyphl UM 3aILMTHOrO yexsia T11.

Onucanue cpeacrsa usmepenuii
IlpruHumn paboTsl Tepmonpeobpasosateneli ocHoBaH Ha TEPMOJIEKTPUYECKOM 3 deKTe —
I'CHEPUPOBAHNH TEPMOIJIEKTPOABMIKYIIEH CHIIbI, BOHHKAIOUWIEH W3-3a pasHOCTH TEMIIEPATYP MEXIy
ABYMS COSMHEHUAMH pa3IMHbIX METAJJIOB MIIU CILTABOB, 00pa3yroIyX YacTh OMHOH U TOM JKe Ley.
TII cocrost w3 onHOro wm ABYX 4YBCTBUTE/bHBIX d27eMeHTOB (UD) Ha ocHOBe
TEPMOZJIEKTPOIHBIX ~ MPOBOAOB €  KEPAMHUYECKHMM  HM30JATOpaMH  (C M30JIMPOBAHHBIMH U
HEU30TMPOBAHHBIMU DAOOYMMHU CHASMH), MOMEILIEHHBIX B 3alMUTHBIA YEXOJ, H3rOTOBJIECHHBI M3
HCDIKaBEIOIEH CTalli, XapOCTOMKMX CIUIABOB M KEPAMHUKH, KOTOPBI¥ COENMHEH C METAIMYECKOH
KOMMYTALMOHHOH ~TOJIOBKOM MM 3aKaHYMBAETCH KaGENbHBIM BBIBOIOM ¢ YIIIMHUTETBHBIMH
npososamu. 43 TII  u3roTaBIMBAIOTCS CO  CISAYIOUMMM  HOMHHAIBHAIMM CTaTUYECKUMU
XapakTepucTHKamu rpeodpasosanus no [OCT P 8.585-2001: K, L,J,T,N,E,R, S, B.
Tepmonpeobpazosatenu u3roToBISIOTCS CICIYOMX OCHOBHBIX Mopenei: TITI, TII2, TII3
KOTOPBIC OTJIMYAOTCS APYT OT APYyra KOHCTPYKTUBHBIM HUCIIOHEHHEM. Tepmorpeobpasosarenu mMogenu
TII1 msroraBnMBarOTCs G€3 3AUTHON KIEMMHOM FOTOBKH — C xabenbHBIM BbiBOmOM, TIT monenu TII2
M3rOTABIMBAKOTCS B cOOpe ¢ 3ammTHOM ronoskoit, TIT mogenu TTI3 m3roTasimsatoTcs Ges 3alUTHOU
KJIEMMHOH TOJIOBKH W 0€3 METa/LTHYECKOro KOpIyca B CTEKTOHUTHEBON W30JISILIMY M U30JISILUM U3
KEPMHUUECKUX Oyc u ¢ KabeibHbIM BbIBOAOM. Monenu TIT umeroT UCIIOJIHEHHS], pa3INYarolIMecs 1o
tunaym HCX ucnonssyemeix Tepmonap, 1o KonmuyecTBy YD, a Takke MO KOHCTPYKLMH MOHTAXKHOM
HacTu - 110 BUIAM NPUCOCAMHEHHUS K OOBEKTY H3MEpeHUH (MOorpyskaeMble WU MIOBEPXHOCTHBIE), TI0
MaTepHaly 3alMTHOK apMaTyphl U 3alIMTHOTO YeXJ1a M 110 rabapUTHBIM pasMepaM MOHTa)KHOM 4acTH.
Ilpu u3mepenuu TemmepaTypsl NpH BBICOKHX NABICHUAX M CKopocTax moToka TII
HCHOJIB3YIOTCA B KOMIUIEKTE C [OMOJHUTENBHBIME 3alUMTHBIMH THJIb3aMM, H3TOTOBJICHHLIMH M3
Pa3IMYHBIX MaTEPUAIOB U CIJIABOB.

O6o3nauenne npeobpasoparenei TepModJieKkTprueckux TPUJI B 3aBUCUMOCTH OT HUCIIOTHEHUS
NpUBEAEHE] B TaOIuIE ].

Tabnuua 1 - ObosHauenue npeobpasosareneii TepModJieKTpuyeckux TPUJT
IpeoGpasosarens repmosnextpuseckuit TPUL  / / / | [ [ [

1. Tun ucnomp3yemoro 9yBCTBUTENBHOTO 31EMeHTa
TT1 ’TepMonapa
. Mogens TII
TII ¢ xabenbHBIM BEIBOAOM
TII ¢ xOMMyTalMOHHOM FOTOBKOM
TIT Ge3s KOMMYyTAlMOHHON TOTOBKH, 0€3 METaLTMYeCKOro Kopryca, ¢ KaOeabHBIM
BBIBOJIOM. B CTEKJIOHUTUEBOH M30JISILAN M W30/IALMH U3 KepaMUYeCKHX Oyc
- Tvn KOHCTPYKTUBHOTO HCIOIHEHUS
01

02
03 Bo3MoxHBIe BapHaHThl yKkazaHbl B NacIopTe Ha U3nenue
L)

0d (6e3 mTynepa. co wITynepoM, ¢ NPYKUHOM Ha KOpITyce yexJia)

05

o
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JIuct No 2
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—

.
f +. [lnameTp morpyxaemoit gactu (st TII1 1 TII2) vy mameTp TepMO3TIeKTpoaa (o TTI3) B MM
5. inwna norpyskaemoi 9acTy B MM
6. Tun mrynepa
7. Tum HCX
XA |Tepmomapa tuma «K»
XK |Tepmonapa tuma «Ly uma «Ey
KK | repmonapa tuma «J»
HH | tepmonapa Tuma «N»
MK | Tepmomapa Tuma «T»
[IIT | Tepmomapa Tuma «R» wmm «Sy
ITIP | repmomnapa Tuma «B»
8. Bun pa6ouero crmas TE€PMOTIAPEI
41 HU30JIMPOBAHHEII
H HCH30JIMPOBAHHEII
9. Matepuan yexna (kopyca)

A |crams 12X18H10T
B crane 10X23H18
C cranpe XH4510

K Kopyszn C799

OO6mwit Bun TII npuBenen Ha pucynkax 1, 2 u 3.

Pucynok 2 - O6mmit Bu TI1 monenu TII2



[Inom6uposanue TII He mpexycMOTpeHO.

IIporpammHuoe oGecnieuenne

OTCYTCTBYET.

MeTtpoaorndeckne U TEXHA9ECKHE XapaKTePUCTHKH

Pabounit quanazoH U3MEpSIeMBIX TEMIEPATyp, Mpeaensl qomyckaeMbx oTkiaonenuid TOJC ot
HCX tepmomnpeoOpazoBateneit B TeMIiepaTypHOM SKBHBaJIEeHTe B 3aBUCHMOCTH OT Kjlacca AOIyCKa U
tuna HCX npuBeneHs! B Tabmure 2:

Tabnmma 2 - MeTpoorndeckue XapaKTepHUCTUKHI

JImcr Ne 3
Bcero nmucroB 6

Pucynox 3 - O6mmit Bug TII momemm TII3

YciaoBHOE . .,
0603HATCHIE Knacc |Pabounit nuanazon uamepsieMbix | [Ipenensr qomyckaeMbIx OTIgJIOHeHI/II/I
HCX JIOTTyCKa temmepatyp, *C TOAC TII ot HCX, °C
1 oT -40 mo +375 BxirOY. +1,5
¢B. +375 mo +1000 +0,004-t
K 5 oT -40 mo +333 BxIFOY. +2,5
¢B. +333 mo +1200 +0,0075-t
3 ot -200 mo -167 BximroU. +0,015-[t]
cB. -167 mo +40 +2.5
7 oT -40 mo +360 BxIIFOUY. +2.5
I ot +360 mo +800 +0,7+0.005-t
3 oT -200 mo -100 BxIFOU. +1,5+0,01-[t|
¢B. -100 mo +100 +2.5
1 oT -40 mo +375 BKIIOU. +1,5
j c¢B. +375 mo +750 +0,004-t
5 oT -40 mo +333 BKIIFOY. +2.5
¢B. +333 go +750 +0,0075-t
1 oT -40 mo +125 BxIIrOY. +0,5
cB. +125 go +350 +0,004-t
T 2 oT -40 o +133 BKIIFOY. +1,0
¢B. +133 mo +350 +0,0075-t
3 ot -200 1o -66 BKITIOY. +0,015-[t]
cB. -66 1o +40 +1




-

Jluct Ne 4
Bceero nuctoB 6

" CIIOBHOE

- I— Kinace |Paboumit quamnaszon I/I3i\/lep$I€MI>IX [Tpenemnb! AOMYCKAEMBIX OTKJIOHEHUH !
HCX JIOITycKa Temmepatyp, C TOAC TII ot HCX, °C
| ot -40 mo +375 BKJIIOU. +1.5
¢B. +375 no +750 +0,004-t
N 5 oT -40 10 +333 BKJTIOU. +2.5
B ¢B. +333 no +750 +0,0075-t
3 o1 -200 1o -167 BKIIOY. +0,015-[t]
cB. -167 no +40 +2.5
1 ot -40 go +375 BKIIOU. +1,5
¢B. +375 mo +800 +0,004 -t
E 5 oT -40 1o +333 BKITIOY. 2.5
- ¢B. +333 1o +900 +0,0075-t
3 o1 -200 10 -167 BKIHOU. +0,015t|
¢B. -167 no +40 +2.5
1 ot 0 mo +1100 BKIIOY. +1,0
R ¢B. +1100 mo +1600 + [1+0,003-(t-1100)]
5 oT 0 1o +600 BKIIIOY. +1.,5
- ¢s. +600 mo +1600 +0,0025-t
I o1 0 no +1100 BxIHOY. +1.0
3 ¢B. +1100 no +1600 + [1+0,003-(t-1100)]
) oT 0 no +600 BKrOY. +1.5
¢B. +600 mo +1600 +0,0025t
2 oT +600 mo +1700 +0,0025-t
& 3 oT +600 mo +800 BKIIOU. +4
¢B. +800 mo +1700 +0,005-t

[Ipumeyanwe: t - 3HAYEHMe U3MepsAeMoit Temnepatypsl. °C.

OCHOBHBIE TeXHHYECKHE XapaKTepUCTMKM IpeobpasoBaTeneit TepmosnexTpuueckux TPU/L

TpUBEeHBI B TaOJIHIIE 3.

Tabnuna 3 - OCHOBHBIE TEXHUUYECKHUE XaPaKTEPUCTHKU

HanMeHoBaHUE XapaKTEPUCTUKH 3HaueHue |
DIEKTPUYECKOE COMpoTHBIeHHe M3onauuu TII  Mexay Uenbro
YyBCTBUTEJILHOTO SJEMEHTA W METa/UIMYECKOH YaCThiO 3allUTHOH 100
apMarypbl mpu Temreparype oT +15 go +35 °C M OTHOCHTEIBbHOH .
BrnaxxHocTy oT 30 1o 80 %, MOwm, He meHee
[TokasaTens TEMIOBOM HHEPLIMH, C, HE OoJIee:
- Tl e HCX tmos K, L, J, T, N, E 10
- g TIT ¢ HCX tumoB R, S, B 240
Juamerp 3anmtHOM apmatypsl, MM (uig TII1, TI12) 4:6;8;10;12;20
JlnameTp TepMO3JIeKTpOI0oB Tepmonap, MM (ang TII3) 0,5:0,8;1,2;3.2
Jnvna MmoHTa)xHOU yactu T11, Mmm ot 25 mo 6000
Macca. kr oT 0,05 o 5
Pabouas yciaoBUs 3KCIUTyaTaLlMK:
- TemIieparypa okpyxatouieit cpensl, °C ot -50 mo +85
(mo +200 - mo cnengzaxasy
s mogenei TII1, TII2)
- OTHOCHTEINIbHAS BIAXHOCTH Bo3ayxa, % (mpu temneparype +35 °C) ot 30 1o 95
Cpennsis HapabOTKa 10 OTKa3a. 4, HE MEHee:
- g TIT e HCX tunoB K, L. J. T, NLE 45000




JIuct Ne 5

— Bcero nucToB 6
HanMeHOBaHHE XapaKTEPUCTUKH } 3Ha4yeHue J

_ uis TIT ¢ HCX tumos R, S. B 6000 J

Cpeanuit cpok ciyx0OBl, JIET, HE MCHEE \ 4 J

3HaK yTBepKIeHUs THIA
HaHOCWTCS Ha TUTYJIbHBIMA JTMCT MacropTa Ha TII (B mpaBOM BEpPXHEM YIIIY) THIOrpadCKUM CIIOCOOOM,
4 TAKoKe Ha [ATBINK (TaONMUKY ), IPUKPETUIEHHBIH K TIIL

KOoMILUIeKTHOCTh CPENCTBA H3MepeHU

Tadonmuua 4 — KoMmieKTHOCTh

HammeHoBaHue , O6o3HayeHue | KonuuecTBo B
[IpeoGpa3oBarelb
. HCTIOTHEHHE B COOTBETCTBUHU C 3aKa30M 1 mT.
tepmoanektprdeckuit TP
Macnopt l BITM 421150.38 TIC \ 1 9K3. |
F \ \ Tlo OTIONHUTETBHOMY |
3auMTHas TUib3a - |
3aKa3y e
IloBepka

OCYLIECTBISIETCS 10 JIOKYMEHTY TOCT 8.338-2002 «["CHU. ITpeobpazopaTenn TEPMOIICKTPUIECKUE.
Meromuka nosepki» u mo MY 3090-2007 «'CU. TIpeobpazoBaTenid TEPMOINEKTPUICCKUE € JUTMHOH
norpyxaemoil 4acTé Menee 250 MM. MeTtomuxka mosepku» (st TIT ¢ JUTMHOK [Orpy’KaeMO#i 4acTu
Mmenee 250 MM).

OcHoBHbBIC CPEACTBA MOBEPKU:

Paowmit stano 3-ro paspsaga mo I'OCT 8.558-2009 - TepMOMETP CONPOTUBIICHHUS STJIOHHBIA
STC-100 (PerucrpaionHbI#A No 19916-10);

PaGowit staton 1, 2. 3-ro paspumos mo ['OCT 8.558-2009 - mpeobpazoBarenb
TEPMOIJIEKTPHYUECKIH STANOHHBIA TTIMO (Peructpanmonsbii Ne 19254-10);
PaGoumii oranom 2, 3-ro paspagos no [OCT 8.558-2009 - mpeoOpasoBaTeNb

TEPMO3JIEKTPUIECKIH [IIaTHHOPOIMMA-TIIaTUHOPO U EBBIH stamonnsit  [IPO  (PerucrpanmoHHbIHA
Ne 41201-09);

Msmeputens TemIeparypbl MHOTFOKaHANbHBH mpenusnonusm  MUAT 8.10(M)/8.15(M)
(PerucTpaumosHpii Ne 19736-11);

TepMmocTaThl HEPEIMBHBIE PEUM3NOHHEIC TIIII-1 (Peructpanuonnsiit Ne 33744-07);

KanubpaTopbl  TeMIEpaTypbl JOFRA cepuit ATC-R u RTC-R (PerucTpallMOHHBIA
Ne 46576-11); . ‘

TepmocTat ¢ (QIFONIM3MPOBAHHOH cpenoit FB-08 (PerucrpallitOHHBIH Ne 44370-10);

KanubpaTop ~ MHOTOQYHKUMOHANBHBIA M KOMMYHHKATOp BEAMEX MC6 (-R)
(PerucTpaunonHsiit Ne 52489-13).

JlommyckaeTcs NPUMEHEHUE aHANOTHYHBIX CPEACTB MOBEPKH, obecreynBaroUX OINpeaesIeHue
METPOJIOTMYECKUX XapaKTepPUCTUK, MOBEPAEMBIX CU ¢ TpebyemMoi TOYHOCTBIO.

3HaK [OBEpKY HAHOCUTCS B MACIOPT ¥ (MIH) Ha CBUIACTENLCTEO O IIOBEPKE.

CpelleHns 0 METOXMKAX (METOAX) U3MepeHUH
IpUBE/IEHBI B 9KCILTyaTallMOHHOM JOKYMEHTE.

HopmaTupHble W  TeXHUYeCKHe  JOKYMEHTEI, ycTaHaBiuBalomue — TpedoBaHus K
npeodpa3oBaTesiM TEPMOIEKTPHIECKUM TPUI

[OCT 6616-94 IIpeoOpazoBaTesid TEPMOIIEKTPUIECKHE. O6uMe TEXHUUECKHE YCIIOBUS

FOCT P 8.585-2001 I'CU. Tepmonapsl. HoMuHaIbHbIC CTATHYECKAE XapaKTEPUCTHKA
npeoOpa3oBaHus



Jluct Ne 6
Bceero nuctos 6

— OCT P 52931-2008 ITpuGopsl KOHTPOJS U PEryIMpPOBAHMs TEXHOJOTHYECKUX IIPOLECCOB.
OO1Ke TEXHHYECKHE YCITOBUS

[OCT 8.558-2009 I'CU. TocymapcTBeHHass TOBEpPOYHASl CXeMa Ul CPENCTB U3MEpeHUH
TeMIepaTypsbl

TV 4211-011-60694339-2018 IlpeoGpazosarenu Tepmodnektpudeckue TP Texnudveckue
yCIIOBUSA

H3roroBure/nb
OG61eCTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO «BekTop-IIMy (OO0 «Bektop-1IM»)
WHH 5917597940
Anpec: 614038, r. [lepms, yi1. Akanemrka Beneneesa, 80a
Tenepon/daxc: (342) 254-32-76
E-mail: mail@vektorpm.ru
Web-caitT: www.vektorpm.ru

HcnbiTaTe JbHbIA HEHTP

desiepanbHOe  rOCYAApCTBEHHOE YHHTApHOE MNpEAnpusTde «BcepocCHUCKUM — HaydHO-
HcciIeJ0BaTeNbCKUM MHCTUTYT METPOIOTUYECKOH CITyXKOBD»

Anpec: 119361, r. Mocksa, yn. O3epHasd, 1. 46

Tenedon: (495) 437-55-77, daxc: (495) 437-56-66

E-mail: office@vniims.ru

Web-ca#iT: www.vniims.ru

Attectar axkpeautaumn OIYIT «BHUMMC» mno mnpoBeNeHHIO WCIBITAHUH CPEACTB
u3MepeHuil B uensx yreepxaetust Tuna Ne 30004-13 ot 29.03.2018 r.

3aMeCcTUTENb

PyxoBoautens ®enepaibHoro
areHTCTBa MO TEXHUUECKOMY
peryJIMpOBaHUIO U METPOJIOTUHM

A.B. Kyneuios

M.1. 2018 r.




