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TEXHUWYECKUE XAPAKTEPUCTVKW OATUHMKOB TEMIEPATYPbI
KTXA, KTXK, KTHH, KT>XK, KTMK n KTXA Ex, KTXK Ex, KTHH Ex, KTXXK Ex, KTMK Ex

OnvcaHne cpeacTBa N3MepeHuii

MpuHuMn gelictBna gatumkoB Temnepatypbl KTXA, KTHH, KTXK, KT)XXK, KTMK (a Takke nx ncnosiHeHui
EX) OCHOBaH Ha TepMO3/1eKTpMyeckom 3ddhekTe — reHepupoBaHU TEPMO3NEKTPOABIKYLLEN CW/bl, NPOMOPLMO-
Ha/lbHOM pasHOCTW Temnepatyp paboyero KoHua M CBOOOAHBLIX KOHLOB ABYX NMPOBOAHWKOB (TEPMO3/1EKTPOAOB) U3
pas/IMyHbIX METaU1/I0B UMK Cr/1aBOB.

Jatunkn Temnepatypbl KTXA, KTHH, KTXK, KT>XKK, KTMK cocTodaT 13 o4HOro, Uin HECKO/IbKUX KOHCTPYK-
TUBHO CBSA3aHHbIX, NEPBUYHBIX Npeobpas3oBaTeneil Temnepartypbl, 3aWUTHOTO KOPMyca ¢ MOHT&XHbIMU 3/1IeMeHTaMu
nnm 6e3 HUX N KOMMYTaUUOHHbIX YCTPOWCTB B BMAE K/IEMMHOM rOM0BKU, KOPOOKKM, pasbema unv yanvHaLWwmx npo-
BO/0B.

MepBuYHbI Npeobpas3oBaTtenb gaTunkoB Temnepatypbl KTXA, KTHH, KTXK, KT>KK, KTMK BbINosiHEH B
BMAE kabenbHOol TepMonapbl.

KabenbHas Tepmonapa npeacrasnsiet coboi rmbkyto MeTasI/IMYeckyto TpYOKy € pasMeLlLEHHbIMI BHYTPU
Hee O4HOW, ABYMS WM TPeMs napamu TEPMO3/IEKTPOAOB, PACMNO/IOKEHHBIMU NapasifieNlbHO Apyr Apyry. MpocTpax-
CTBO BOKPYI TEPMO3/IEKTPOA0B 3aN0/IHEHO YN/IOTHEHHON MENKOAMCNEPCHOM MUHEPa/IbHON M3onsaumuein. TepMoasnek-
TpoAb! kabenbHOW TepMonapbl CO CTOPOHbLI paboyero Topua nonapHo CBapeHbl MeXAy Co60i, 0bpasys oavH, ABa
unn Tpu paboumx cnas. Pabounin Topel, 3arnylieH ¢ NOMOLLB CBapku, MO0 UMEET OTKPbIThbIA crnai. CBo6oAHbIE
KOHLIbI TEPMO3/1IEKTPOAO0B NOAK/TIOYAIOTCA K K/IeMMaM roI0BKM Aatyvka Temnepatypbl Ui K YAJIMHAKLWUM NpoBo-
nam.

KabenbHasn Tepmonapa ¢ 04HOM 1 AByMS
napamu TepMO3/1eKTPOAOB:
1 - 3awmTHas 060104uka

‘ 2 — TepM0o3/1eKTpopl
O
) 3 — MUHepasibHas usonauna (Mgo)
ke ) . d — BHeLWHWIA ArameTp 3aLuTHO 060104KN
O S — ToANWMHA 3aLUTHOV 060104KN
_ . C — anameTp TepMO3neKkTposa
= | — TonwuHa nonauun

1. OcHOBHBbIe TUNopasmMepbl KabesibHbIX TepMonap.
1.1. OcHOBHbIe TUNOpa3Mepbl kabesbHbIX TepMonap Xpomesib-atomesbs (XA), Huxpocun-tucun (HH) n
Xene3o-koHcTaHTaH (KK) no MOK 61515:

1
3 2
3

Tabnnuya 1
TonwmHa 060/104ku (S)
BHewwHnli gnuameTp kabens (d), MUHUMAabHAS, MM OuameTp anektpoga (C) | TonwwmHa nsonsauum (1)
HOMUWHanN * fOMYyCK, MM = MVHUMabHbIA, MM MVHUMa/bHasA, MM
cTaHAapTHas [LBOWHas
0,5+ 0,025 0,05 - 0,08 0,04
1,0 £ 0,025 0,10 - 0,15 0,08
1,5+ 0,025 0,15 - 0,23 0,12
2,0+ 0,025 0,20 - 0,30 0,16
3,0+ 0,030 0,30 0,60 0,45 0,24
4,5 £ 0,045 0,45 0,90 0,68 0,36
6,0 + 0,060 0,60 1,2 0,90 0,48
8,0 + 0,080 0,80 1,6 1,20 0,64
MaTepuan 3awmTHo 060104KN AlS| 321 (C321), AlSI| 316 (C316), AISI 310 (T310), AISI| 446 (T446),
* Inconel™ 600 (Teoo), Alloy 740 (T740)

* _ B ckoBKax NpuBefeHbl 0603HaueHNs MaTepnasnos, NpuHATbLIe B MK « TECEM».

BO3MOXHO MCMOJTHEHNE Kabens ¢ ABONHOM TOMLWMNHOM 060/I0HKN AN IKCNyaTaumm B XMMUYECKN arpeccus-
HbIX cpefax n/mnn npu 60/bLIOK CKOPOCTU KOPPO3UMN.

1.2. OcHOBHbIe TUNOpa3mMepbl kabesbHbIX TepMonap XPoMesib-Konesb Ha OcHoBe kabensa Tuna KTMC-XK:

Tabnuuya 2
ga'\;/)li/anbm AvnameTp 3almTHOW 060104KN, 10 15 30 40 46 50 6.0
KosimyectBo TepM03/1ekKTpo0B 2 2 2 2 4 2 2
E'c\)ngnMHaanoe CeyeHne TepMO3aNeKTPOAOB, 0.03 0.06 0.30 0.50 0.44 0.60 0.90
JnameTtp TepmMo3aneKkTponos, MM 0.20 0.27 0.65 0.85 0.75 0.90 1.08
TonuwmHa 3alnTHON 060104KK, S, MM 0.15 0.25 0.35 0.52 0.35 0.62 0.75
MaTepuan 3alMTHON 060104KM cTasib 12X18H10T, 08X18H10T (Cio *)

* — B CKOGKax NnpuBefeHbl 0603HaYeHUs MaTepuasos, NpuHsaTble B MK « TECEW».
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2. MNpeaenbHble OTKIIOHEHUST JIMHENHBIX Pa3MepoB.

MpeaenbHble OTKIOHEHUS NIMHEHBbIX pa3MepoB TepmonpeobpasoBaTeneli cBbiwe 30 o 10000 MM COOTBETCTBYHOT
FOCT 30893.1-2002 (MNCO 2768-1-89) No cpefHEMY K/lacCy TOUHOCTHU (+ t2/2):

Tabnnuya 3
cB. 400
JIVHEHbBIE DAZMEDBLI. MM cB. 30 |cB. 120 o cB. 1000 | cB. 2000 | cB. 4000 | cB. 6000 | cB. 8000
pasmepbl, [0 120| go 400 1g00 [0 2000 | 4o 4000 | go 6000 | Ao 8000 |ao 10000

[Jonyck no cpegHemy knaccy (1t2/2), mm £ 0,8 | £1,2 | £2,0 +3,0 +4,0 +8,0 +12,0 + 20,0

MpepenbHble OTK/IOHEHUS JIMHENHbLIX pa3MepoB TepmornpeobpasoBartenein cebiwe 10000 go 40000 MM COOTBET-
ctBytoT FOCT 26179-84 no cpeAHEMY Kaccy TOUHOCTU (+ t2/2):

Tabnvua 4

cB. 10000 | cB. 12500 | cB. 16000 | cB. 20000 | cB. 25000 | cB. 31500
0o 12500 | go 16000 | go 20000 | mo 25000 | gmo 31500 | mo 40000

[Jonyck no cpegHemy kraccy (1t2/2), MM +25 +30 +40 +50 + 60 +80

JnHelHble pasMepbl, MM

OTK/IOHEHUE HAPYXXHOTO AvameTpa kabenbHoW TepMonapbl B 30He paboyero crnas coctasnset +0,05 mm nnn 2% ot
HOMUWHA/ILHOTO AMameTpa B 3aBUCUMOCTY OT TOT0, Kakas Be/munHa 6osbLue.

3. Pabouwnii gnana3oH TemnepaTyp NpUMeHeHUs.

Pabouuii gnanasoH Temnepartyp TepMonap onpeaensioTcs TMNOM TePMOYYBCTBUTENIbHOIO 3/1IEMEHTA, XapOCTOMNKO-
CTbt0, KOPPO3MOHHOM CTOVKOCTBIO U TOMLUMHON MaTepmana 060/104KN, KaK TEPMOYyBCTBUTE/IbHOTO 3/1IEMEHTa, Tak U1
3alMTHOIO Yyexna, a TaKkke AVaMeTpOM TEepPMO3/IEKTPOAOB. XapaKTePUCTUKN NMPUBEAEHbI B OMUCAHUM KOHKPETHbIX
KOHCTPYKTVBHbIX MOAUDVKALIWIA.

4. HommHanbHasa ctatnyeckas xapakrepuctmka (HCX) v knacc gonycka

HCX un knaccbl gonycka ¢ 0603HavyeHnssMn K1 1 K2 COOTBETCTBYHOT TpeboBaHusim ctaHgapta ASTM E 230, asnsto-
uiero 6os1ee CTPOrMm K AONYyCTUMbIM Be/IM4YMHaM OTKIoHeHui A oT HCX no cpaBHeHuto ¢ poccuiickum TOCT P 8.585-
2001 n mexayHapoaHsiM M3K 60584-1. A aatumkoB KTXA n KTHH BBeAeH AONOMHUTE bHbIA NOBbILIEHHBIA Kiacc
TOYHOCTW € 0603HadeHvem KO. Mpegenbl gonyckaeMblX OTK/IOHEHUIA TepMo-3.4.¢c. oT HCX npeobpasosaTens, Bbipa-
XXeHHble B TEMNepaTypHOM 3KBMBAJIEHTE, B 3aBUCMMOCTY OT AuanasoHa paboumx Temnepartyp He npeBbillatoT 3Ha-
YeHuiA, yKkasaHHbIX B Tabnuue 5 (t — TemnepaTypa usmepsiemoii cpeasi).
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Ha cnepgytolieMm pucyHke NpuBeEHO CpaBHEHME rPaHuLL, K/1accoB Aonycka AaTtuukoB Temnepatypsl KTxx u TCMT 6e3
n3MepuTesbHbIX NpeobpasoBaTesiei.
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M3 pucyHka BUAHO, 4TO Ana Temnepartyp o 300°C, MUHUMasibHoe OTKNoHeHue oT HCX mmetoT gatuvkm TCIT
knacca gonycka A. [lna aToro xe guanasoHa npegnoytuTesnibHee BblbupaTb gatuvkm KTxx knacca «kO0», yem uc-
noib30BaTb TEPMOMETPbI CONPOTUB/IEHMS knacca B no TOCT 6651-2009. Ana v3mepeHus Temnepartypbl 6osee
300°C pekomeHayeMm NpUMeHATb KabenbHble TepMonapbl KTXx nepBoro knacca gonycka (K1), Tak Kak OHM UMmetoT
MeHbLUee OTK/I0HeHre oT HCX, yem TepMOMETPbI CONPOTUB/IEHNS Kiacca gonycka B.

Tabnvua 5
w1 o YcnoBHoe 0603Ha4eHne
Tun gatymka Tem- | JnanasoH usmepeHuiit, °C Mpepaensl gonyckaembix
Ks1acca nepBnYHOro o .
neparypbl oT Jite npeo6pazosatens oTkIoHeHu T3AC oT HCX, °C
- 40 +250 0 +(0,5 + 0,002 - |t])
K
+250 +1100 +0,004 - [t|
KTXA - 40 +275 +1,1
KTXA Ex K1
+275 +1100 +0,004 - [t|
XA (K) -200 -110 0,02 - [t
-110 +293 K2 £2,2
+293 +1300 +0,0075 - [f|
- 40 +375 +1,5
KTXK K1
KTXK Ex +375 +600 +0,004 - [t|
-100 +360 +2,5
XK (L) K2
+360 +800 +(0,7 + 0,005 - |t])
- 40 +250 0 +(0,5 + 0,002 - |t])
K
+250 +1100 +0,004 - [t|
KTHH - 40 +275 N 11
KTHH Ex K
+275 +1250 +0,004 - [t|
HH (N) —-200 -110 0,02 - [f]
-110 +293 K2 £2,2
+293 +1300 +0,0075 - [f|
- 40 +275 1 +1,1
KTXKK K
KTKK Ex +275 +760 +0,004 - [t]
- 40 +293 £2,2
KK () +293 760 K2 +0,0075 - |t
KTMK, KTMK Ex -40 +125 " +0,5
MK (T) +125 +370 +0,004 - [t|

TEPMOKATII
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KTMK - 200 - 66 +0,015 - [t]
KTMK Ex
- 66 +135 K2 +1,0
MK (T) +135 +400 £0,0075 - [t]

1 — YkasaHbl npefenibHble 3HAUYEHUsi, KOHKPETHbI AManas3oH, B 3aBUCMMOCTMW OT KOHCTPYKTUBHON MogUdMKaum v
Hanmuma UM, ykasaH gasiee Ha CTpaHuLax onvMcaHus Moaugukaumin a Takke NpuBoAMTCA B NacnopTe U Ha WinibaukKe AaTUMKa.

MpumeyaHus:

— BCe JaTyvku Temnepartypbl Npu BbiNycke 13 NPOU3BOACTBA NPOXOAAT NepBUYHYO NoBepky. Mo TpeboBaHUo 3akas-
yrka MOXeT ObITb MPOBeAEHA UHAMBMAYA/TbHAA TPaAyMpPoBKa B AvanaloHax Temnepatyp ot 0 go 600°C ans KTXK,
00 750°C gna KTXXK n go 1100 gnsa KTXA n KTHH;

— patyuvkn Temnepartypbl KTXA, KTHH, KT)XXK, 6e3 fonofHWUTENbHbIX YKa3aHWid, M3roTaB/MBakOTCA N0 NepBOMY
Knaccy gonycka.

5. YHnuumpoBaHHbIii curHan 4-20MA, yndposoii curHan HART, Profibus, Fieldbus

B KNneMMHyl rofi0BKy MOryT yCTaHaB/MBaTbCA M3MepuTesibHble npeobpasosatenu (M) npowssBoAacTBa
komnaHum PR Electronics (JaHus). VN npeobpasyoT curHan oT nepBuYHOro npeobpasosartens (TepMonapbl) B yHU-
hVLMpPOBaHHbI BbIXOAHOW CUrHa NOCTOSAHHOTO Toka no MOCT 26.011-80 — 4-20 MA u (wim) yudhpoBoii curHas no
npotokony HART, PROFIBUS-PA, FOUNDATION Fieldbus. JaTunku npegnaratotcs kak ¢ npotokosiom HART wwwupo-
KO pacnpocTpaHeHHo Bepcumn 5 (komnnektaums PR 5335) Tak u ¢ HOBeliLed Bepcueli faHHOro npoTokosa 7 (Kom-
nnektauus PR 5337).

Jatunkn Temnepatypbl C BbIXOAHbIM CUTH&/IOM MOCTOSHHOTO TOKa M (Un) LdpPoBbIM CUrHAIOM MO NPOTO-
konam HART, Profibus, Fieldbus B cnyuyae yctaHoBku UM PR ABAAOTCA €AUHBIM CPEACTBOM U3MEPEHUS, NX METPO-
NIOTNYECKNe XapakTePUCTUKN NPUBELEHbI B Tabnuue 6 1 Ha PUCYHKE HWKE, OHW MOTy 3KCNyaTupoBaTtbCs B KMMa-
TUYECKMX YC/I0BUAX YKa3aHHbIX B MyHKTe 11.
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M3 pucyHka BugHo, 4to ansa temnepatyp Ao 300°C, MyuHUManbHoe OTkoHeHne ot HCX cpeau faTyukoB C
YHUPULMPOBaHHbIM CUrHa/IOM UMetoT gatumkn TCIMT ¢ knaccom gonycka AxH25, AXT25. 18 3TOro xe gnanasoHa
npeanoyTuTeNbHee Bblbnpath gatumkn KTxx knacca kKOH40, K0T40, yem MCcrnosnb3oBaTb TEPMOMETPbI COMPOTUB/IEHNS
knacca BxH70, BxT70. ina n3amepeHns temnepatypbl 6onee 300°C pekoMeHAyeM NPUMEHSTb AaTy/KM Ha OCHOBE
Tepmonap KTxx nepBoro knacca gonycka (kKOH40, k0T40, k1H50, k1T50), Tak kak OHU MMEKT MEHbLUEE OTK/TIOHEHNE
oT HCX, uemM TepMOMETPbI CONMPOTUB/IEHNS Kiacca gonycka BxT70, BxH70.

TECEW TEPMOKAT/
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Tabnnuya 6
Tun parumka Bupa, BbIXOAHOrO CUrHana n ycrioBHoe Mogenb I'Ipep,gnbl .
TemnepaTypb! 0603HayYeHVe TOUHOCTU BCTPOEHHOro [,0MNYyCKaeMOWM OCHOBHOW
Jatdyuka temnepatypsl ¢ UM 4L norpewHocTn, °C
k1H25 + (0,25 %xtn unn 0,9) °C
kKOH40 4-20mA PR 5335 nnu + (0,4 %xtannn 1,2 °C)
KTXA, KTXK, KTHH, K1H50 + HART PR 5337 * (0,5 %xta i 1,7 °C)
KTXK, KTMK K2H80 + (0,8 %xth UNn 2,5 OC)
k1P50, K1F50 Profibus PA, + (0,5 %xtn unn 1,7 °C)
Foundation™ PR 5350
KOF40, k1P40 Fieldbus + (0,4 %Xtnh unu 1,2 °C)
kK1T50 + (0,5 %xtn unn 2,0 °C)
KTXI?f)ﬂX:(“T:\(ALHH’ KOT40 4-20MA PR 5334 + (0,4 %xtn unn 1,5 °C)
' K2T80 + (0,8 %xt, unm 2,5 °C)
MpumevaHus K Tabnuue 6:
a) th = tmax — tmin, °C (1)

rae  tmax U tmin — BEPXHWUI M HWKHWIA Npeenbl AnanasoHa n3MepeHuin (ykasaH B nacnopTe v NpUBOAUTCH Ha
WNNbAVKE AATHUKE).

6) Mpegenbl NOrpeLHOCTN yKasaHbl 411 HOPMasibHbIX YCMOBWIA 3KCnyaTauuy U y4uTbIBaOT BKag NorpeLu-
HOCTeit: nepBuYHOro npeobpasoBartesnis (TepMonapbl), OCHOBHYIO NOrpeLHocTs npeobpasosanns UM n Bknag WM,
BbI3BaHHbI aBTOMAaTUYECKON KOMNeHcaLuuein TeMnepartypbl XO/I04HbIX CNaes.

B) Ons patumkoB KTXK, KTXK Ex ¢ npotokosiom HART BO3MOXHa KomnsiekTaums Tosbko UM PR 5337.

r) Mo TpeboBaHMO NOTpPebUTENS BO3MOXHA yCTaHOBKa B AaTuuk WM apyrux npoussoguteneii (Honeywell,
E+H, Yokogawa u gp.). B 3Tom cnyyae cnegyet yuutbiBaTb M. 15 KacaTesibHO AECTBUSA pa3peLumnTesibHbIX AOKY-
MEHTOB Ha Takve AaTyvKu 1 COOTBETCTBME METPOJIOTMYECKUX XapaKTepUCTuK, yctaHaBnmsaembix UM, xapakrepuctu-
KaMm ykasaHHbIM gna UM B onucaHun tuna gaT4ymkos Temneparypbl KTxXx.

Mpeaenbl gonyckaemMoli fONO/IHUTE/bHOM MOrpeLLHOCTU, BbI3BaHHOM OTK/IOHEHMEM OKpYXXatoLeli Temnepary-
pbl OT HOpMasbHOI (23 + 5) °C Ha kaxaplin 1°C, npuBeaeHsl B Tabnuue 7.
Tabnvnuya 7

Bupg BbIXxogHOro curHana [IManasoH uavepeHnii t Mpepenbl [onyckaemom
1 yC/1I0BHOE 0603HayYeHne TOYHOCTN oC P m LOMONHUTENIbHOM
JaTtyunka Temnepatypbl ¢ UMM norpewHoctu, °C
T40, T50, T80, o1 50 o 500 + 0,05
H80, H50 cBbiwe 500 +0,01% - tn
T70, T100 o1 200 go 1300 +0,025% - tn
ot 50 go 500 + 0,025
H25, H40 cBbilwe 500 + 0,005 % - tn
ot 50 go 500 + 0,01
F25, P25, F40, P40, F50, P50, cBLILE 500 $0002% T

6. CTabW/IbHOCTb METPOSIOrMYECKNX XapaKTepPUCTUK

B xopge akcnsyataumm MeTpOsIOrMyeckre XapakTepucTukM TepMonap Hem3BGexHO M3meHsrTcA. CKopocTb
N3MEHEHNA 3aBUCUT OT MHOTMX (PaKTOpPOB TakMX Kak: Temnepartypa akcnayarauuu, CKOpPOCTb M YacToTa U3MeHeHWi
TeMneparypbl, Ha/lMume XMMUYECKN aKTUBHbIX BELLECTB B U3MEPSAEMO cpefe u T.4. B ¢BA3M € 3TUM 418 JaTy/KOB
KTXA, KTHH, KTXK, KT)XXK, KTMK BBegeHbI rpynnbl yC/I0BWiA 3KCnlyaTaumum 1 B 3aBUCMMOCTY OT 3TOW Ipynmnbl HOp-
MWPOBaHbI AONYCTUMbIE 3HaUYEeHUs Apeidia MeTPOSIOTMYECKUX XapaKTEPUCTUK Tepmonap.

MpenensHO AonycTUMbIN Apeidd METPOIOIMYECKNX XapaKkTepPUCTUK NEPBUYHBIX NpeobpasoBaTesieil (Tepmo-
nap) 3a nHTepsan mexay nosepkamu (MMIT) He npeBbIWAET 3HaYEHWI, NPUBEAEHHBIX B Tabnvue 8.

Tab6nvua 8 CTabu/ibHOCTb METPOJIOTMHECKMX XapakTePUCTVK MePBUYHbIX NPeobpa3oBaTesiei
HCX Temnepatypa npumMmeHeHus, °C pynna ycnosui [ipeiich 3a UM, °C
oT 0o aKcnayaTaumm
- 40 600 I
- 200 - 40 " + (1 nnn 0,004 - [t))*
XA (K) 600 900
900 1100 1] + (1,5 nnn 0,006 - [t))
1100 1300 \Y —
HCX Temnepatypa npumMmeHeHus °C pynna ycnoBuii [peiidy 3a UM, °C
oT [0 aKcnayaTaumm
- 40 800 I
- 200 - 40 " + (1 nnn 0,004 - [t|)*
HH (N) 800 1100
1100 1200 1] + (1,5 nnn 0,006 - [t])*
1200 1300 \Y, —

TEPMOKAMMN TECEW
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XK (L) - 40 + 600 I + (1 vnn 0,004 - |t])"
600 800 Il + (1,5 nnn 0,006 - [t))
XK (J) - 40 760 I
- 40 200 Il + (1 nnn 0,004 - [t))*
MK (T) 200 370 1]
[t] - 3HaueHne namepsiemoin Temneparypsbl; * — BblOMparoT 60/ibLUEE 3HAYEHME

[Lpeiidy MeTPoNornyecknx xapakTepucTMk M3MepuTesbHbIX NpeobpasoBaTenieii He NPeBbILLAET 3HAYEHUN,
yKasaHHbIx B Tabnuue 9.
Ta6nvua 9 Apelid) METPONOTMYECKUX XapaKTePUCTUK N3MeEpPUTE/IbHbIX NpeobpasoBaTesiei

CpOK 3KCrnlyaTaumm, et YcnosHoe o603Haqne;eM§6L%1|:)(;(;TTme}fl,e'll'wc n3MepuTesibHbIM [peiich UM, °C
2 H25, H40, F25, F40, F50, P25, P40, P50 +0,0010 - tq
T40, T50, T70, T80, T100, H50, H80 +0,0015 - tq
5 H25, H40, F25, F40, F50, P25, P40, P50 +0,0025 - tq
T40, T50, T70, T80, T100, H50, H80 +0,0040 - tq

7. lNoka3aTtenn HagexHoCTn
Jatunku Temnepartypbl OTHOCATCH K HEPEMOHTVPYEMbIM U HEBOCCTaHaB/MBAEMbIM U3AENUSM.

HagexHocTtb AT B yCNOBUSAX U peXumMax akKcnayaraumm, yCcTaHoBMEHHbIX B TY 4211-002-10854341-2013, xa-
pakTepusyeTcs criefyowumy nokasaTensiMmm:

- BEPOATHOCTb 6e30TKa3HoW paboThl;

- HA3HAYEHHbI CPOK CITYXObl;

- CpefHuiA Cpok Cnyxobl.

Mokasatenu HagexHoctTn AT yctaHoBNEHbl B cooTBeTCcTBUM ¢ TOCT 27883 1 yunTbiBAOT YCO0BUSA IKCNITya-
Tauun OT:

- TeMneparypa npuMeHeHus;

- TemMneparypa 1 BNaXHOCTb OKpyxatoLLeli cpeapl;

- BUGPALUMOHHbIE U YAapHbIE Harpysku;

- XMMMYeCKas arpeccrBHOCTb CPeAbl K MaTepuasly yexna gatdmka.

JonycTumblie 3Ha4YeHMs1 Nepeync/ieHHbIX (PaKTOPOB A1 KOHKPETHbIX KOHCTPYKTUBHBIX Mogudvkaumii AT npusogsatcs
B nacnoprax Ha usgenus. B 3aByCMMOCTM OT HaMUMSA 1 YPOBHSA (hakTOpOB, YC/I0BUS 3KCNyaTauuy pasfaeneHbl Ha
rpynnsi 1, 11, 11l, 1V, npuBeaeHHble B Tabnuue 10.

Ha3HaueHHbI CPoK CyxObl, MpuBeAeHHbIN B Tabnvue 10, paBeH nHtepsany mexay nosepkamu (UMI). Mpwn
ycrnewHom npoxoxaeHun AT nepuoguyeckoli NOBEPKW, HasHAYEHHbIA CPOK CryXObl NPoAeBaeTcs Ha BENYUHY
cnegytouiero M.

Tabnunua 10 MNokasaTesim HaAeXXHOCTV AAaTYMKOB TeMneparypbl

< VHTepBan mexay <
pynna ycnoswuii BeposaTHOCTb o CpefHuii cpok
o nosepkamu / HasHayeHHbI 1
aKcnayatayum 6e30TKa3Ho paboTbl CNyX6bl
CPOK CNyX6bl

| 0,95 3a 40 000 yacoB 5 net 10 net
1l 0,95 3a 16 000 yacos 2 roga 4 ropa (6 net)?

1 0,95 3a 8 000 vacos 1lropg 2 roga
v He HopmupoBaHa He HopmupoBaH He HopmupoBaH

Otkaszom AT cuntatoT:

- NpeBbILeHne AoMYCTUMO BeNNYVHbI Apelida npu Neprognyeckon nnn BHeouepeHoW NnoBepkax;

- paspyLueHvie 3aWwuUTHON apMaTtypbl U HapyLLEHWE LLeNoCTHOCTU 060/104kKN Kabens;

- 06pbIB U/ KOPOTKOE 3aMblKaHWe Lenu YyBCTBUTENBbHOIO 3/IEMEHTa;
- CHWKEHME 3HaYeHNs 3/1EKTPUYECKOr0 CONPOTUB/IEHNA U30IALMN MEXAY LIeNbi YyBCTBUTENBHOIO 3/1IeMeHTa 1 Me-
Ta/I/IMYECKON YaCTbIO 3aLMTHOW apMatypbl UM 060/104KOM Kabens HKe AOMYCTUMbIX 3HAUYEHUIA.

8. NokaszaTesib TEN/IOBOWN NHEPLUN
3HaueHusa nokasaTesnis TEN/I0BOIN MHEPLUN AATYMKOB TeMnepaTtypbl onpeaeneHbl B cootBetctBum ¢ FOCT 6616-94 u
npuBeaeHbl fanee /18 KOHKPETHbIX KOHCTPYKTUBHBIX MOAUCIMKALMIA.

9. YCTOMYMBOCTb K MEXaHUYECKUM BO34eACTBUAM

Tepmonapbl YCTONUYMBbLI K BO3AEACTBUIO CUHYCOUAa/bHOM BUOGpaL M. Bo3mMoxHble rpynnbl ucnosHeHuii no FOCT P
52931-2008 ot L1 go F3 B 3aBMCMMOCTM OT KOHCTPYKTMBHOW Mogudvkaumm (KOHKpeTHas rpynna npusegeHa B onu-
CaHWUN KOHKPETHOI Mogundukauuy 1 ykasblBaeTcs B nacnopte gatyunka). CnpasBoyHble AaHHble 0 napameTpax Bubpa-
L1 COOTBETCTBYIOLLMX rpyrnnam UCMOSIHEHUI NpuBeaeHbl B Tabnuue 11.

1 CpepHuii CpoK cyx6bl yKkasaH C BEPOATHOCTLIO 6e30TKa3HO paboTkl 0,8 3a ykasaHHbIN nepuof,
2 YBennUeHHbIi CpeaHuit CPOoK CNyX6bl C BEPOATHOCTLI0 6€30TKa3HOI paboThl 0.6 3a yKasaHHbI nepuog,

TECEW TEPMOKATIJ
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Tabnya 11

pynna BUGPONPOYHOCTU MO

pynna MexaHn4Yeckoro

Moandukaumm faTinkos FOCT 52931-2008 (guana3oH | BubponpoyHOCTb Menonuenns no FOCT
Temnepatypbl 4acToT, YCKOpeHue, IEC 60068-2-6 30631 1 FOCT 17516.1*
aMnanTyga CMeLLeHs) )
01.xx (kpome 01.02, 01.19,
01.19Yy, 01.20, 01.21,
21.20, 21.21)
02.xx (xpome 02.03, 02.06, | V3 (10-150ry, 49 m/c?, 0.35 Mm) 10+150Hz, 5G M41
02.07, 02.09)
03.xx
01.19, 01.19Y
N2 (10-55ry, -, 0.35 Mm) 10+55Hz M6
01.20, 01.21, 21.20, 21.21,
01.02, 02.03, 02.06, 02.07, ) 2 .
02.09, 01.10C F3 (10-500rwu, 49 m/c?, 0.35 MMm) 10+500Hz, 5G M27 (M37)
KT 02.21 L1 (5-35, -, 0.35 Mm) 5+35Hz

* - yKa3aH rpynna c Hanbosiee XeCTK/MI YC/TOBUSIMI SKCTyaTaumm. Bo3MOXHO NPYMEHEHME AaTUYMKOB BO BCEX
rpynnax ¢ MeHbLUMMU 3HAYEHMSIMI BO3LENCTBYOLLMX (DAKTOPOB

{ o—

KabenbHble Tepmonapbl 6e3 3awutHoro 4exna (mogudukaumm 01.01,
01.02, 01.03, 02.01, 02.02) ycTOiYMBbI K M3rMOY M MOrYT HaBMBaTbLCA Ha
LUMNUHAP paguycoM, paBHbIM NATU AvaMeTpam kabensl, 6e3 U3MEHEeHus
TEXHMYECKMNX XapakTepucTuk (B COOTBETCTBMM C TpeboBaHusamu MIK

61515).
10. DNeKTpUYecKoe ConpoTUBIEHME U30IALMN U MPOYHOCTb N30IALMUN:
Tabnuya 12
ConpomBnGIS nsonsL dnexrputieckas
[AnameTp NPOYHOCTb U30IALUN
Bu npu temnepartype ot 15 ao 35°C
BSprBOSAaLLI'I/ITbI kaGe/tbHO S i A
anpsbkeHue CuUHycouganbHoe o
TepMonapbl NOCTOSIHHOFO conpoTuefieHne nepemeHHoe MakcumanbHbIn
mnsonAaynn TOK YTe4Kun
TOKa HanpsaxeHne
O6uwero 0.5Mm 100 B 100 MOm 100 5 MA
HasHa4vyeHus 1 mm 100 B 1000 MOwm 100 5 MA
1.5 Mmm 1 6onee 500 B 1000 MOwm 250 5 MA
1ExdIICT4...T6
. 1.5 Mmm 1 6onee 500 B 1000 MOwm 500 5 MA
OExiallCT4...T6

11. Knumartnyeckoe UCrosiHeHnEe
3HaueHve TeMnepaTtypbl OKpYXaroLlero Bo3ayxa npuv akcnayaraumm

Tabnuya 13
YCAOBHOE B3pb|303au4mu4eHH13|e [AaT4YNKN
06o3HaueHMe y3na Hannune JaTtunkun obuiero TemMnepaTypHbIN Knacc
NOAK/IOUEHNS 2 HasHa4YeHns no FOCT 30852.13-2002
T4 T5...T6
c14no 19, 21, OA -55 + +85 -55 =+ +85 .55 = +60
c23no 29 HET -60 = +120 -60 = +120 -60 - +85
OA -55 + +85 — —
20,22 HET -60 + +120 — —
10, 13 HET -40+ +85 — —
44, 45, A -55 + +85 -55 + +85 -55 + +60
¢ 120 no 139 HET -60 + +120 -60 + +120 -60 + +85
¢ 50 no 59, -40 + +200 -40 + +135 .40 +~ +85
c 60 no 69, c 80 no 85 HET -60 + +200 -60 + +135 -60 + +85
070, 071 -40 + +350 — —
002 no 005 -40 + +200 — —

12. CteneHb 3aWmnTbl OT BO34eNCTBUA BoAbl U Nbinv no FOCT 14254-96 n M3K 60529-89 cOOTBETCTBYET 3Haue-
HMS yKa3aHHbIM B criegytolleli Tabnuue

TEPMOKATII
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Tabnuya 14

YcnoBHoe 0603HaveHne

CreneHu 3awntbl no FOCT 14254 MoscHeHwWe
y371a NoAK/THHEeHNS

3aumra oT NOCTOPOHHNX NPEAMETOB,
¢ 000 no 005, 070, 071 P40 UMELLMX AnameTp >1MM, 6e3 3alnThl
OT XWUAKOCTH

MbinesaluiLéHHoe, 3almTa 0T BOAsHbIX

10, 11, 13 IP55 o
CTpyii ¢ N0GOro HanpaseHNst

20, 22, ¢ 050 no 069, c 080 MbleHenpoHuLaemMble, 3awmra oT BogsA-

no 085 IP65 HbIX CTPY¥ C /I1060r0 Hanpas/eHus
14, 21, ¢ 23110 29 P66 MbineHenpoHvLaemble, 3ailuTa oT Mop-
CKMX BOJIH U/IN CU/TbHbBIX BOASIHBIX CTPYIA.
MblneHenpoH1Laemble, 3almta oT Mop-
15, 16, 17, 18, 19 |P66/IP6S CKMX BOJIH UJIN CUJTbHbIX BOASHBIX CTPYH,

BO3MOXHO A/INTENbHOE NOrpy)XeHne Ha
rnyéuHy 6onee 1m

13. CelicMOCTOMKOCTb. [laTuukn Temnepartypbl mogmcmkaumii 01.01, 01.02, 01.03, 01.04, 01.05, 01.06, 01.07,
01.08, 01.09, 01.10, 01.10C, 01.11, 01.14, 01.16, 02.01, 02.02, 02.03, 02.06, 02.07, 02.09, 02.10, 02.11, 02.14,
03.07, 03.08, 03.17, 03.18 celicMOCTOWKU:

NpW yCTaHOBKE HEMOCPEACTBEHHO Ha CTPOUTESbHBIX KOHCTPYKLMAX — MPY BO3AENCTBUM 3eMNETPACEHUI UH-
TEHCUBHOCTBLIO 9 6annos No MSK-64 npu ypoBHe yCTaHOBKW HaA, HyNEBOI OT-MeTKoM 70 Mm;

NpuW YyCTaHOBKE Ha NPOMEXYTOUHbIX KOHCTPYKLMAX (Hanpumep, Ha TpybonpoBodax, apMaTy-pe) uiv B KOM-
NAEKTHbIX N34eNnAX B KAYECTBE BCTPOEHHbIX 3/IEMEHTOB — NPU BO3AEACTBUM Ha KOMMEKTHbIE U34eNnsa Uan
NPOMEXYTOUHYI KOHCTPYKUMIO 3€M/IETPSICEHNI MHTEHCUMBHOCTLIO 9 6as1/10B N0 MSK-64 npu ypoBHE yCTaHOBKM
Haz, Hy/1eBoli OTMeTKOM 70 M (Npy OTCYTCTBUM B MeCTe YCTaHOBKM U34eNuiA pe3oHaHCcoB B AnanasoHe 1—30 ).

14. MapkupoBKa
MapK1poBOYHbIE AP/bIKA AaTYMKOB TeMNepaTypbl BbINOHEHbI HA META/I/IM3MPOBAHHON CaMOK/IEOLWENCs NeHKe 13
nonuactepa. Marepvan WwuibAavka yCTONYMB K BO3LENCTBMIO TemnepaTyp oT —60 o +120°C, obnagaer xopoluei
CTOWKOCTbLIO K BO3AENCTBUIO pacTBopuTenei, ynbTpachmoneTa, rpasu.
15. B3pbIiBO3alLULLEHHbIE UCNOJIHEHUS AaTYMKOB Temnepartypbl Exia, Exd

Bbinyckaemble MK «TECEM» npeobpasoBaTenin TepMmoaiekTpuyeckue kabenbHble Tuna KTXA Ex, KTHH Ex,
KTXK Ex, KTXKK Ex, KTMK Ex (TY 4211-002-10854341-2013) MOryT yCTaHaB/IMBaTbCA Ha ONacHbIX NPOM3BOACTBEH-
HbIX 00BbEKTax, UTo NoaTBepxaeHo CepTMdIMKATOM COOTBETCTBMS Tpe6osaHuam TP TC 012/2011 «O 6e3onacHo-
CTn 0bopyaoBaHns A/ paboTbl BO B3pbIBOONACHbLIX cpedax» Ne RU C-RU.M'B06.B.00262 aeiicTBUTENNbHLIM
[018.05.2019, BblgaH opraHom no ceptudmkaumm OC BCU «BHUNDTPU» POCC RU.0001.11IB06.

Jatunkn temnepatypbl KTXA Ex, KTHH Ex, KTXK Ex, KTXXK Ex, KTMK EX 80/KHbI NPUMEHATLCA B COOTBET-

CTBUW C TPeBOBaHVSAMN AEACTBYHOLLMX HOPMATUBHBIX JOKYMEHTOB:

- TP TC 012/2011 «O 6e30nacHOCTM 060pyA0BaHNsa 4718 paboTbl BO B3PLIBOOMNACHBIX cpefax»;

- TOCT 30852.13-2002 «9nekTpoo6opyaoBaHMe B3pbiBo3allyLeHHoe. YacTb 14. D1eKTpoyCTaHOBKM BO B3PbIBO-

onacHbIX 30Hax (KpOMe NoA3EMHbIX BbIpabOTOK»;

- «[IpaBuna ycTpoiicTBa 3/1eKTpoycTaHoBok» (MY rn. 7.3);

- «[lMpaBuna TeXHMYECKOI aKchlyaTaummn 3NeKTpoycTaHOBOK notpebutenein» (MT33M . 3.4);

- P34211-002-10854341-2013.
Buvg, B3pbIBO3aLLMUTLI - B3PbIBOHENPOHMLaeMas 060/104Ka Uan nckpobesonacHas anekTpuye-
CKas Lenb YPOoBHSA «ia». MapKMpoBKa B3pbIBO3aLLMTbI NPpMBEAEHA B CneayoLwein Tabnvue

Tabnvuya 15

McnonHeHne gaTinKoB TemMNepaTypbl MapKknpoBKa B3pbIBO3aLLMThI
KTXA Exd, KTXK Exd, KTHH Exd, KTXXK Exd, KTMK Exd | 1ExdIICT4...T6 X
KTXA Exi, KTXK Exi, KTHH Exi, KTXXK Exi, KTMK Exi OExiallCT4...T6 X

Mpy ycTaHOBKE B JaTyvK Temnepartypbl n3MeputenbHbIX npeobpasosatenein PR Elec-
tronics unu gpyrux ykasaHHbiX B geiicTeytowem ceptudmkare TP TC 012, gaTuvky ABASIOTCA e4VHbIM CPeACcTBOM
N3MEPEHNA N HA HUX pacnpocTpaHsaeTcs geincTere ceptudankara coorsetcTeua TP TC 012,

Mpwv xenaHnm NoTpebuTensa yCTaHOBUTb B AATUMK M3MEPUTE bHbIN NpeobpasoBaTesib APYroro Npon3BoauTens
Heobxo4VMMO yunTbiBaTb CeaytoLlee.

B HOpMaTMBHON AOKYMEHTauMn OAHO3HAYHbIX YKasaHuii Ha 3anpeT Win BO3MOXHOCTb YCTaHOBKWN cepTudmum-
poBaHHbIX /I ¢ B3pbIBO3aLLMTHOW BUa «MCKpobe3onacHas a/iekTpuyeckas Lenb i» B rON0BKY JaTymka ¢ MapKupoB-
Ko B3pbiBO3aLLMTbl OEXiallCT6 X (N0 aHasiormm ¢ Ucnosib30BaHMeM AaTtumka U U3mMepuTesibHOro npeobpasosartens
ycTtaHoBneHHoro Ha DIN-peiiky) HeT. CyluecTByeT npakTuka Korga B MpuiokeHnn K cepTudmkaTy ykasblBaloTCH He
KOHKpeTHble mogenu WM, a yka3biBaloTCA UX XapaKTePUCTUKN.

BHAMAHWE! B Takoli cuTyaummn pelueHre 0 NpaBOMEpHOCTM ycTaHOoBKU WM, noMyMo mMogeneli ykasaHHbIX B
Jeicteylollem cepTudmkaTe cootseTcTBus TP TC 012, B gatunkn TemnepaTypbl B UCNOSHEHNW EXi, Npon3BoAMMble
000 «[K «TECEW» npuHumaeTcs notpebutenem! OO0 «MK «TECEW» B faHHOM clydae OCyLecTBASET Mo-
CTaBKy [ABYX usgenuii B komnnekre. O6a nsgenus co CBOMM NacrnopToM, CBUAETENIbCTBOM O NOBEpPKe U cepTudmka-
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TOM COOTBETCTBUS. INpU HEOGXOAMMOCTU MOXET ObITh BbINO/IHEHA HACTPOIika, NoBepka U yctaHoBka WM B kopnyc
Jatuvka.

16. NoBepka
MoBepka Npon3BoOAUTCSA:

AT moandpukaunii 04.xx — no MU 1607;

AT moandpukaumii 21.xx — no MU 3091;

[T Bcex ocTasibHbIX MOANMKALMIA C MOHTaXHOM AnHOoN oT 20 Ao 250 MM 6€3 n3MepuTesibHbIX Npeobpaso-
BaTeneii — no M 3090;

[T Bcex ocTasibHbIX MOANMKALMIA C MOHTaXHOM AMHON OT 250 MM 6€3 n3meputenbHbIX NpeobpasoBatesnieit
—no OCT 8.338;

AT Bcex moandukaunii ¢ usmeputenbHbiMu NpeobpasoBatesismum — no MM PT 2026.
MHOro3oHHble T mogudukauuii 03.xx NeprmoanyecKoin NoBepke He nogsiexart v nocne BbipaboTkM pecypca AOKHbI
6bITb BbIBEAEHbI 13 3KCNyaTaLuu.
17. iHTepBan mexay nosepkamu (VIMIT) B 3aBUCMMOCTY OT rpynn yC/I0BWIA SKCnayatauum npmeegeH B Tabnuue 10.

YKA3AHNA MO SKCIMAYATALNN
1. YKka3aHHble B pasgesiax Katasiora KOHKpPeTHble 06/1acTyi NPUMEHEHNS AATYMKOB TEMMEpaTypbl NPUBEAEHBI B
KayecTBe NprMepa U MoryT 6bITb paclUMpeHbl NOTPeBUTENEM CaMOCTOSITENILHO, NPU YC/TIOBUU COOTBETCTBUS YC/IOBUIA
aKcnyataumy Ha 06bEKTE TEXHUYECKUM NMapameTpam A/ BbiGpaHHO Moaudukaumu.

2. YctaHoBka TI1, MOHTaX 1 NPOBEpKa X TEXHUYECKOro COCTOSHMSA NPW aKcnayaTauum A4O/HKHbI NPOBOANTLCSA B
COOTBETCTBUM C TEXHUYECKMM OnucaHvem TI1, pykoBOACTBOM Mo akcnnyaTtauum P 4211-002-10854341-2013 n vH-
CTPYKUMSAMM Ha 060pyJoBaHve, B KOMMNIEKTE C KOTOPbIM OHY paboTatoT. Bo B3pbIBOONACHbIX 30HaxX TI AO/KHbI Npu-
MEHATLCA B COOTBETCTBUM C YCTAHOB/IEHHON MapKUpPOBKOWN B3pbIBO3ALUWTbLI, CTPOrMM COb6MoAeHnem TpebosaHwit
FOCT 30852.13-2002, My3, NT33.

3. Mpu yctaHoBke TT1 B rOpU30HTa/IbHOM WM HAK/TOHHOM MOJIOXKEHUM 6e3 3alyUTHO apMaTypbl BO U36exaHue
nporv6a u Bubpauum T npy akcnayaTaumm noTpeduTesb AOHKEH 06ECNEUNTL AOMO/THUTENLHOE KPENJIEHNE.

4. TemnepaTypa Ha KJIEMMHOVi rOJIOBKe, pasbeme WM NepPexoaHol BTY/IKE NPW 3KCNlyaTaluy He fo/DKHa 6bITb
Bbilwe 120°C. lMpeBbilIeHNe yKka3aHHO! TemMnepaTypbl NPUBOAUT K Pa3pyLUEHMIO MApKMPOBOYHOTO LWWIbAVKA, UAEH-
TuchuLMpytoLLero n3genve u ero npoussoauTesns. Mpu Temnepatype cabie 150°C NpoMcxoauT paspyLUeHme repme-
TU3MPYIOLLLEl NPOKNaJKM KEMMHON roIoBKA. Heo6xo4uMO Takke yuuTbiBaTb TeMnepaTtypy NpUMEHEHWS YASIUHU-
Te/IbHbIX MPOBOAOB, KOTOPbIE UCMOJ/b3YTCS AJ18 NOAK/IIOUEHNS TEPMONPeo6pa3oBaTesisi B USMEPUTESIbHYIO LiENb.

5. PaboTocnoco6HOCTb Y3108 KoMMmyTauum TI (rofoBKK, pasbembl, NepexoiHble BTY/KM) B 3aBMCUMOCTM OT
MaTepuana, Tmax. 200°C — ANs KNeMMHbIX rON0BOK 13 antoMyHMeBoro cnnaea; 150°C — ans k1eMMHbIX F0/1I0BOK 13
nosMMepHoro Mmateprana; 200°C — aa TepMonapHbIX pasbeMoB 1 NepexoHbIX BTY0K.

6. [ CHWKEHNA NOrPeLUHOCTN U3MEPEHW rpagneHT TemnepaTypbl B 30HEe KOMMyTauuy TepMonpeobpasosa-
Tens (Ha KNeMMHOM ro/10BKe, TEPMONApHOM pasbeme Win NepexofHol BTY/Ke) He Ao/hkeH npesbiwaTb 40°C. JaH-
Hoe TpeboBaHMe COOTBETCTBYET cTaHAapTy ASTM E1129-98 «TexHu4eckne ycrioBust Ha COeANHUTENIbHbIE YCTPOI-
cTBa Tepmonap». B poccuiickoil cucteme cTaH4ApTOB TpeboBaHWS K COedMHWTENbHbIM YCTPOCTBaM Tepmonap
OTCYTCTBY!OT.

7. MeToabl 1 cnocobbl U3MEPEHUsT TEMNEPATYPbl NMOBEPXHOCTEl TBEPAbIX Te/1 Kabe/lbHbIMU TEPMO3/IEKTPUYE-
CKMMM NpeoGpaszoBaTe/isiMu.

[nsa namepeHuss Temnepartypbl MOBEPXHOCTU PEKOMEHAYIOTCA MoandmKalmm TepMonap ¢ kabenbHol paboyel
yactbio: 01.01, 01.02, 01.03, 02.01, 02.02. Pabouast 4acTb TepMonap MOXeT ObITb NpunasiHa Wav npwkata K no-
BEPXHOCTV B COOTBETCTBMU C NPUBEAEHHbLIMU HWKe cnocobamu (Puc. 1, Puc. 2). Ana namepexHns Temneparypbl no-
BEPXHOCTV TPyOONPOBOAOB MOXET ObITb MPUMEHEHA CXEMA pacnonoxeHus Tepmonap (Puc. 3), mogudmkaums 02.18.
Ha pucyHke 4 npuBefeH NpuMepbl UCNOb30BaHUS AaT4MkoB Moandovkaumin 02.19 (dmkenpyercs Ha NpMBapeHHoON K
noBepxHocTn wnunbke), 01.34, 02.34 (NpmBapeHsbl K MOBEPXHOCTY) A/ U3MEPEHNS TeEMMNepaTypbl NOBEPXHOCTU TPY-
60MnpoBOAOB.

MeToauyeckasi MOrpeLlHoCTs U3MEPEHNS TeMnepaTypbl NOBEPXHOCTU [O/HKHA OLEHMBATLCA METPO/IOrMYecKoi
cnyx60i 3akasunka. MpakTuyeckme Nprémbl yMeHbLIEHUSI METOANYECKON NOTPELLHOCTY CBOAATCS K CiefyroLemy:

— pacnonaratb pabouyo YacTb TepMonapbl B N30TEPMUYECKONW 30HE. IMpun 3TOM A/ivHa paboyeil YyacTu, Haxo-
AAlasnca B M30TEPMUYECKON 30He, A0/KHa cocTaBnsaTb 10-20 AMaMeTpoB Tepmonapbl ANS yBEIUYEeHUs niowanm
KOHTaKTa C NOBEPXHOCTbH);

— NPUMEHSATL TENION30MALMOHHBIE MaTepuasbl 4711 yMEHbLUEHUS OTTOKa Tenna.

Cnoco6bl KpenieHnst KabesibHbIX TepmMornap Ha NnI0CKUX NOBEPXHOC T SAX:
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Puc. 3

Puc 4.

KABEJ/IbHbIE TEPMOS3J/IEKTPNYECKUE NMPEOBPA3OBATE/IN 1 METOAVKA X TIEPU-
OOVYECKOW NMOBEPKW HEMOCPEACTBEHHO HA TEPMOMETPVPYEMOM OB bEKTE.

1. AKTyasIbHOCTb NMPO6GAEMbI.

B coBpemMeHHOI NPOMBbILLNEHHOCTY BCe 60see cTporne TpeboBaHUs NPeabsABNATCA K TOYHOCTN U3MEPEHNS
napaMeTpoB TEXHOMOMMYECKUX MPOLECCOB BOOOLLE 1 TemnepaTypbl B YACTHOCTU. Tak Kak 3HauuTeslbHas 4yacTb BCeX
TeMnepaTypHbIX U3MEPEHU B NPOMbILIEHHOCTU U HayUHbIX UCCNEef0BaHNAX MPUXOANUTCA Ha OO0 TEPMOIIEKTPU-
yeckux npeobpasosatenieil (ganee TI1), YyBCTBUTE/bHLIMIN 3/IEMEHTAMW KOTOPbLIX SBASIOTCA TepMonapbl, BOMNPOC
[0CTOBEPHOCTU MX NoKasaHuii npuobpeTaeT BCe 6O/bLUYH aKTyaslbHOCTb.

B cooTBeTcTBMM ¢ 3aKOHOM P® "O6 obecneyeHun eanHCTBA M3MEPEHUIA", yCTaHaB/IMBAIOLLMM NpPaBoBbIe OC-
HOBbl 0becneveHnss eguHCTBa nUsMepeHnii B Poccuiickoli defepaumu, cpeacTBa UsMepeHnii nogsiexar nosepke —
COBOKYMHOCTM Onepauuii, BbINO/IHAEMbIX OpraHamu rocyjapCTBEHHOM MEeTPOIOrMYecKoin cnyxobbl, onpeaensowmx 1
NOATBEPXAAIOLMNX COOTBETCTBNE CPEACTB U3MEPEHWI YCTAHOB/IEHHLIM TEXHUYECKNM TPEOOBaHNUAM.

[lo HepgaBHeEro BpeMeHu nepBuYHas 1 nepuogudeckas nosepka Tl ocyllecTBasiack N0 €ANHCTBEHHON B PO
YTBEPXAEHHOWN B YCTAHOB/IEHHOM NoOpsiake MeToamke, nanoxeHHon B FOCT 8.338-2002 «lNpeobpa3oBaTenn TepMo-
anekTpuyeckme. Metoguka noBepkn». B 0CHOBE METOAVKN NTEXMUT NPeANoNOKEHNE O TOM, YTO BE/MYMHA TEPMO3NEK-
TpoaswxyLel cunel (TOAC), passmBaeMoii TI1, 3aBUCUT TOJIbKO OT PasHuLbl TEMNePaTyp MeXay ropsymm u Xonos:-
HbIM CMasiMu 1 He 3aBUCWT OT U3MEHEHUI TeMnepaTypbl MO A/IMHE TEPMO3/IEKTPOAOB, 1 3TO BEPHO, HO TO/IbKO B TOM
cnyyae, ec/ii TepMO3/1EKTPObI NOBEPAEMOro 1 3TasIOHHOro TIT 0AHOPOAHbL.

B npouecce akcnnyatauum B TepmoanekTpogax T Henms36exHO BO3HMKaeT HEOAHOPOAHOCTb. CKOpOCTb pas-
BMTWSA HEOAHOPOAHOCTM M €€ BennyMHa 3aBUCAT OT psAfa MPUYMH, CBA3aHHbIX C BO3AENCTBMEM BHELLUHEN cpeabl,
0COOEHHO MNpu BbICOKOW TemnepaType, 1 Bbi3blBaIOLLMX M3MEHEHNA COCTaBa W CTPYKTYpbl MaTepuana.

MpoBegeHve nepuogmnyeckol nosepkn TI1, 3KCNNyaTMPOBABLUMXCA HEKOTOPOE BPEMS, a 3HAYUT HEeU3BexHo
nNprobpeTLwnX HEeOAHOPOAHOCTb, CNOCOOOM HENOCPEACTBEHHOIO CAMYEHUs, n3NnokeHHbIM B TOCT 8.338-2002, mo-
XXET NPVUBECTM K IOKHbIM BblBOAaM. MPUUUHOIA CYXUT TO, Y4TO BennyrHa TOAC 3aBUCUT HE TOJIbKO OT pasHuLbl TEM-
nepaTyp Mexay ropsymm 1 XO/I04HbIM crnasMu, HO U OT NPOdINIA TemnepaTypHOro noss, B KOTOPOM NPOBOAUTCA
C/IMYEHVE, T.e. Ha KakoM UMeHHO ydyacTke Tl peanv3oBaH nepenag Temneparypbl, U KakoBa Be/MyMHa HeogHOPOoA-
HOCTM Ha 3TOM yyacTKe.

Ha Heuenecoobpa3HoCTb NEPUOANYECKON NOBEPKU B 1aB60OPATOPHbIX YCNOBUAX (YTO NpegycMaTprBaeT MeTo-
avka FOCT 8.338-2002) ykasblBaeTCA B MEXAyHAPOAHbIX HOPMATMBHbIX AOKyMeHTax. Tak, B cTaHgapTe ASTM Inter-
national E220-02, pernameHTvpytoiem kanvéposky TI1 METOAOM CpaBHeHMs, BOOOLLE He paccMaTpvBaeTcs BO3-
MOXHOCTb KasIMbpoBKM (MOBEPKM) paHee 3KcnyatnposasLumxcs TI1, B yacTHoCTW n. 6.3 rnacut: «B ocHoBe meToga
NeXUT NpeanoNIoKeHne 0 TOM, YTO KanimbpyemMble TEPMO3/EKTPOAbI OAHOPOAHbI. OTKIOHEHUS OT 3TOl naeanm3mpo-
BaHHOW CMTyaLun BHOCAT BKa4 B NOrpeLHoCTb NpY UCNOb30BaHWN pPe3ysibTaToB UCNbITaHnA. 3TO BAWSHUE 06blY-
HO NpeHebpexmTeNnbHO Mano A1 HOBOTO, He ObIBLUEro B YNOTPebeHnn Matepuasna Tepmonapsl, B OTANYKE OT yXe
MCMOb30BABLUMXCS TepMonap, 0CO6EHHO N3rOTOB/IEHHbIX U3 HEGNAropoAHOro MeTasiia». AHanorMyHas Touka 3pe-
HMA M3NoxeHa B pekomeHpaumsax (EAL-G31) EBponeiickoin accoumauuy no akkpegutaumm nabopaTopuwin gns rapmo-
HM3auMM npouecca KambpoBkmu (noBepkn) TI B pas/iMyHbIX 1a60paTopusiX.

B Apyrnx mexayHapoAHbIX HOPMATVBHBLIX JOKYMEHTaX, TakkKe KacatolMxCA TEPMOMETPUM, TakUX Kak, CTaH-
AapT MexayHapogHoro obuiectsa SAE AMS (TpeboBaHUA K a3poKoCMUYecKUM mMaTepuanam) 2750D «IMupomeTpusi»
N PyKOBOACTBO NO MCMNosb3oBaHuo Tepmonap MNL-12 amepukaHcKoro obuiectsa no UCnbITaHio MaTepuasioB, eCTb
pekoMeHgaumu, NpeanucbiBatoLLmMe NpoBoAUTL KanmepoBky TI1 HeNocpeaCcTBEHHO HAa 06beKTe, NPY TeX Xe YC/10BU-
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AX, B KOTOPbIX OH WUCMNONb3yeTcs. CerogHa 3TO camblil HAAEXHbI CNOCO6 NOBbLILEHUS [OCTOBEPHOCTU U3MEPEHWit
Temneparypbl ¢ nomowpto TI. OgHako 1 npegnaraemble B 3TUX AOKYMEHTaxX cnocobbl 06n1agaloT pagoM HegocTar-
KOB, TaKUX Kak HEBbICOKas TOYHOCTb METOAA, AOMNOMHUTENbHbIE 3aTpaTbl HA ero peanmsaumio n obecneyeHve 6es-
OMacHOCTW.

2. PewweHwne npobnembl.

B MK «TECEW» nposeaeH 60/bLIOK 06BbEM UCCNEA0oBaHWA, U Mbl NpeafaraeM crefyloliee KOMMIEKCHOe
pelueHne Npobaembl Nnepruoanyeckoin nosepkun T B npouecce nx akcnayaTaluu.

1. YcTaHaBnmBaTh Ha 06bekTax KabenbHble TepmoanekTpuyeckme npeobpasosarenn KTXA, KTHH, KTXK n
KTXXK moandmkaunmii 21.05-21.08, 21.16, 21.20, 21.21, KoTopble SABAATCA KOHCTPYKTUBHbIMW aHasioramMmy TepmMo-
npeo6pasoBartenein 01.05-01.08, 01.16, 01.20, 01.21 1 OTMYAKOTCHA OT HUX HAJIMYMEM AOMOJSIHUTE/IBLHOTO KaHana,
YTO MO3BOJIAET YCTaHaBMBATL BHYTPb 3aLLMTHOIO Yexsia KOHTPOJIbHOE UV 3TaUIOHHOE CPeACTBO ndmepeHus. lMNMepe-
yncneHHble T BHeceHbl B [OCyaapCTBEHHbIA peecTp cpeAcTB usmepeHuii nog Ne 57177-14, cBuaetenscTBo 06
yTBepxaeHnn Tuna CU Ne 54886, 1 BbinycKatoTCA N0 TEXHUYECKUM ycnoBusam TY 4211-002-10854341-2013.

TexHn4yeckme XxapakTepucTrku, nepeyeHb BapuaHToB MoAudmMKaumii 1 X NCNOMTHEHWIA, NPUMEPbI 3anucu npu
3akase npeacTas/ieHbl B Ja/lbHELWMX MyHKTax 4aHHOro pasgena Kkarasaora.

VickntounTensHoe npaso MK «TECEM» Ha kabesbHble TEpMO3/IEKTPMYECKMe NpeobpasoBaTtesin cepumn
21.XX noaTBEPXAEHO NaTeEHTOM Ha n306peTeHmne Ne 2299408.

Z

2. MNpoBoAnTL NEPMOANYECKYHO NOBEPKY YKa3aHHbIX TI B COOTBETCTBUM C pekomeHgauuein: «I'CU. MNMpeobpa-
30BaTe/iM TEPMO3/IEKTPUYECKME C AOMOMHUTENIbHLIM KaHa/IOM A1 3Ta/IOHHOTO kabenbHOro TepMO3NeKTPUYECKoro
npeobpasoBartens. MeToavka NOBEpPKU», YTBEPXKAEHHYI U 3apernctpupoBaHHyto ®ryrn «BHUMMC» 12 pekabps
2007 roga nog Ne 3091-2007 B pamkax 'ocyaapCTBEHHOR CUCTEMbI 06ECNeYeHUss eQUHCTBA U3MEPEHNIA.

PacwupeHHasa HeonpegenéHHocTb nepuoguyeckoin nosepkn T no metoamke Ne 3091-2007 He npeBbilaeT
pacLumpeHHyo HeonpeaeneHHocTb nosepku no FOCT 8.338.

VicknountensHoe npaso MK «TECEM» Ha mMeToauKy NOATBEPXAEHO NaTeHTOM Ha u3obpeteHue Ne
2325622.

3. B KauyecTBe 3Ta/IOHHOrO CpeAcTBa M3MEPEHUsS MCNO/b30BaTb NpeobpasoBaTesin TePMO3/IeKTpuYe-
CKue KabesibHble 3TaslIoHHble 3-ro paspsga K3THH, n3rotoBneHHble U3 aTTecTOBaHHbIX OyXT TepMONapHOro
Kabens n npegHasHavyeHHble 415 NOBEPKU HEMOCPeACTBEHHO Ha TepMoMeTpMpyeMom o6bekTe npeobpaso-
BaTenien TepmoanekTpuyecknx tmuna KTXA, KTHH, KTXK, KTXXK mogudmkaunii 21.XX, nmerowmx AonoaHu-
TeNbHbIN KaHan A1 YCTaHOBKN 3Ta/IOHHOIO UN KOHTPOJIbHOIO CPeAcTBa N3MEPEHVs, B Anana3oHe Temre-
patyp ot 200 go 1100°C.

MonHoe onvcaHne kKOHCTpykumMnM KOTHH npeactaeneHo B pa3gene 9 katanora.

K3THH BHeceHbl B OCyAapCTBEHHbIN peecTp cpeacTtB mamepeHuin nog Ne 36735-08, cBuaetrenscTBo 06
yTBepxaeHun Tuna CW Ne 30380, 1 BbinycKatoTCA N0 TEXHUYECKUM ycnoBuam TY 4211-012-10854341-07.

VicknountensHoe npaso MK «TECEM» Ha 3TanoHHbIe KabesbHble TEPMO3/eKTpuyYeckmne npeobpaso-
BaTe/IM MOATBEPXAEHO MNaTeHTOM Ha nosie3Hyto moaesib Ne 39200.

4. TMpuMeHATb B KauecTBe CpefcTBa NOBEPKU AByXKaHa bHbIi MUKPONPOLLECCOPHLIN N3MepuTesb Temnepary-
pbl HH506RA ¢ npegenamu HeonpeaeneHHoCTV n3mepeHmnin He 6onee * (0,05%(0T n3mepsiemoro 3HaveHust)+0,4)°C.
3mepuTenb o6nagaet BO3MOXHOCTbIO aBTOMATUYECKON 3anncy pesybTaTtoB U3MepeHuii BO BCTPOEHHYIO NamsTb 1
BO3MOXHOCTbIO AasbHelLwen nepegaun nHpopmaumm Ha NepCoHasIbHbIN KOMMNbIOTEP.

Mpubop BHeceH B [OCyAapCTBEHHLIN peecTp cpeacTB mamepeHuii nog Ne 37531-08, cBuaeTenscTtBO 06
yTBepxaeHun Tuna CW Ne 31188.

OnwucaHune npnbopa npeacTaBneHo B pasgene «MNpunoxeHns» HaCTOSLLEro kaTasiora.

B 2011 rogy komutetom E20 ASTM International ytBepxaeH ctaHgapt E2846 - 11 «Standard Guide for
Thermocouple Verification» («CTaHgapTHOE PyKOBOACTBO MO MUCMbITaHUSAM Tepmonap»). CTaHAapT COAEPXWUT He-
CKOJIbKO YacTeli, ONMCbIBAKLWMX Kak BO3MOXHbIE MpoLedypbl TECTUPOBAHWUA M Ka/iMbpoBKM Tepmonap B YC/I0BUAX
aKcnyaTauum, Tak U cneuuanbHble BUAbl UCCNefoBaHUii HEOLHOPOAHOCTM TepMonap B YC/I0BUSX nabopatopuu.
Mpoueaypbl, NpeaoKeHHbIE B CTaHA4apTe, NoATBEPXAA0T 060CHOBAHHOCTL U NPaBOMEPHOCTb NpeanokeHHoro MK
«TECEW» peluenust npo6iembl neproamyeckoli nosepku T B MpoLecce Ux aKcr/tyaraumm

TEPMOKAMMN TECEW



