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- OITMCAHME TUIIA CPEJICTBA U3MEPEHU
IIpeobpasosareny Tepmoanexrpuueckue TI1

Hasnauenne cpeacrsa usmepennii

IIpeoGpasoBatenu repmoanekrpuueckue TIT (nanee — TII) NpeaHasHa4yeHs! U1 U3MEpEeHuit TeMnepa-
TYpbl TBEPIIbIX, KHAKHX, 'a3000pasHbIX U Chiny4uX pemecTs. TIT 0GecneunBaoT H3MEpEHHe TeMepary-
PBI Kak HEHTPANBHBIX, TAK H arpeCCUBHBIX Cpel.

Omnucanne cpencrsa usmepeHHii

TIT npexacTaBasior coGoit ycTpPOHCTBA, HCMOMB3YIOLIHE TEPMOJJIEKTPHIECKHH 3bdeKT ans usmepe-
HHS TEMNICPATypPbl, COCTOALUME H3 TEPMOUYBCTBHTENLHOIO MIEMEHTA (Jajlee —~ TEPMONapa) ¢ 3aIUTHO!M
000J104KOH, BHYTPEHHHX COENMHHTE/bHBIX IPOBOJIOB ¥ BHEIIHHX BBIBOJOB, MO3BO/SIOMMX OCYLLECTB-
NATH MOAK/IOYCHHE K JNEKTPHIECKHM H3MEPHTENILHBIM YCTPOHCTBAM.

TII U3roTOBAIOTCS C TEPMOYYBCTBHUTENBHBIMH JJIEMEHTAMH (repmonapamu) mo 'OCT P 8.585-2001
(TOCT 6616-94).

TepmouyscTButenbHble 3nementsl TIT HaxomATCs B 3aIMMTHOM apMarype, Kotopas ofecrneuuBaer
XOPOUIMH KOHTAKT C H3MEepSeMOii Cpe10#i H MIPENOXPaHseT HX OT BHELIHHX [IOBPEXKACHHMI.

Jlnamerp, KOHQUrypauus, pa3Mepsl ceYeHHs 3aMTHOR apMaTypbl 06ECIIEYHBAIOT NPOYHOCTHbIE Xa-
PakTepHCTHKH TI1 B COOTBETCTBHH ¢ YCIOBHAMHU HX IPHMEHEHHA.

Paznnynbie cnoco6sl kperuienus TIT: HemoaBHIKHBIM KM OIBHIKHBIIH wTynep, ceobonHas ycTaHoB-
ka B naTpyOKe MM C IOMOLLBIO Pe3sGOBOro COEMMHEHHS C YIIOTHEHHEM Ha BTYJIKe, NpeayCMOTPEHHbIE
KOHCTpYKUHEH, 00eCNeYnBAIOT yHHBEPCAILHOCTh HX NIPUMEHEHHS HAa 00BEKTaX IKCIUTyaTal|H.

MuameTp, KOHYUrypauus, pasMepsl ceYeHus 3aIHTHONR apMaTypsl 06eCTIedHBAIOT NPOYHOCTHBIE Xa-
PakTepHCTHKH TI1 B COOTBETCTBHH C YCIOBUAMH X IPHMEHEHHS.

TC semmyckalotcst B cieayommx momudukanuax: TI1-2088, TI1-0188, TII-2488, TI1-0195, TIl-
0295, TI1-0395, TI1-0198, TI1-1085, TI1-2187Exd, TI1-1388, TI1-2388, pasnuuyarommxca 1m0 KOHCTPYK-
THBHOMY HKCTONHEHHIO. Momudukauuu TIT umerot nenonnenus: o6menpomeiiestoe (TI1-2088, TI1-
0188, TI1-2488, TIT-0195, TI1-0295, TI1-0395, TI1-0198, TI1-1085, TI1-1388, TI1-2388), noBbiuenHoM
HaJIC)KHOCTH M1 SKCIUTyaTauny Ha oObekrax AC u OSTL] (TT1-2088A, TTI-2488A, TI1-0198A), BuG-
ponpounoe (TI1-2088B, TI1-2488B, TI1-0195B, TI1-0198B, TII-1085B, TII-2187ExdB, TII-1388B).
BuGponpouHoe u celicMocroiikoe (TI1-2088BC, TI1-2488BC, TTI-0195BC, TII1-0198BC, TII-1085B,
TI1-2187ExdBC, TII-1388BC), sxonomuynoe (TT1-2088J1), B3pHIBO3AIMIIEHHOE ¢ BHAOM B3pbIBO3a-
IMTHl «B3PHIBOHETIPOHHLAeMass 000JI0YKa» M MapKupoBKO#H B3ppBozamuThl 1EXdIICT6 X wunau
1ExdIICTS X B 3aBHCHMOCTH OT TemmepaTypbl okpyxatoueil cpexst (TI1-2187Exd, TI1-2187ExdB),
B3PLIBO3AUIHLICHHOE C BHJIOM B3pBIBO3ALIMTHI «HCKPOOe3onmacHasd deKTpHYecKas UeNb» U MapKHpOB-
koH B3pbiBo3awTel OExialICT6 X (TTI-2088Ex, TII-2488Ex, TI1-0195Ex, TI1-0295Ex, TIT-0395Ex,
TT1-1388Ex, TI1-2388EX), a Takxe B COYETAHHH NEPEYHCIICHHBIX HCTIOIHEHHIA.

W3o6paxenns obwero Buaa TI1 npeactasneHs! Ha pucysxe 1.
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TII-0395
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AjanTep TepMOIIapHBIH (pazbeM) Kabenp TepMOnapHbIid WK
(s Beex Moaudukanwmii, kpome TII-2187Exd) KOMITCHCAIIMOHHBIA
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MeTponomqeckne H TEXHHYECKHE XapaAKTePHCTHKH

~—

OcHosHble MeTponOrHyeckue xapakrepuctuk TILnpusenens B Tabnuuax 1, 2:

Tab:mna 1 — O6o3nauenns moxnduxaunit TT1 u kaaccs gomyckos TIT
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Moaudukauuu TT1 1 ux ucnonHenus'™ (6yKBenmoe Zgnglg{eﬂne HCX) Knacc nonycka
TXA (K) 1,2 wm 3
TXK (L) 2
TXK (J) 1 unu 2
[TT1-2088, TI1-2088J1, TI1-2488, TI1-0295, THH (N) 1,2 nwin 3
TI1-2187Exd. TI1-1388, TI1-2388, TI1-0195, TIIII (R), TIIII (S) 1,2
TI1-1085. T11-0188, TI1-0198, TIIP (B) 2 3
TT1-0395 TBP (A-1), TBP (A-2), TBP (A-3) 2unn 3
TXKH (E) 1,2n1u 3
TMK (T)*¥ 1,2 u1m 3
| TMK (M)(* *) -
! TlpuMeyanus:

2 0 %) [o Tpe6opanmio NoTpebHTENS.

1 3 % Henosmenns MOIMGHKaLUKH: o6LIeNPOMBILUIEHHOE, B3pbiBo3awuiueHHoe (Ex, Exd), atoMHOe noBbI-
IUEHHO#H HaleXHOCTH (A), BubponpouHoe (B), BubponpouHroe, ceiicmocroitkoe (BC), axkonoMmuunoe (JT) u
COYETaHHE MEPEYHCICHHBIX HCIOTHEHHH (Hanpumep, AEX).

Tabmuua 2 — Knacc gonycka, npeaesnst gonyckaemoro otkioHeHust oT HCX u nmuanasoust wamepenuit TI1

Tun TT1 (6yxsenHoe Knacc [penens ponyckaemspix oTiionenuit T3AC or HCX +At, °C,
o6o3nayenne HCX) nonycka TIT MAna3oHk! W3Mepenuii, °C
1 1,5 ot MuHyc 40 1o 375 °C;
0,004 - ¢ cB. 375 no 1300 °C.
2.5 ot munyc 40 no 333 °C;
XA ) 2 0,0075 - ¢ ca. 333 210 1300 °C.
3 0,015 - |¢| ot MuHyc 200 mo Munyc 167 °C;
2,5 cB. MHHYC 167 10 40 °C.
2,5 ot muHyc 40 1o 360 °C;
') ’
TXK (L) B 0,7+0,005- ¢ ¢B.360 o 800 °C.
TBP (A-1) **/ 2 0,005 - ¢ ot 1000 10 1800 °C;
TBP (A-2)'**
TBP gA_3;(**) 3 0,007 - ¢ ot 1000 1o 1800 °C.
1 1,0 or 0 no 1100 °C;
TIT (R) 1,0+0,003 . (t — 1100) cs. 1100 o 1600 °C.
TIII (S) ’ 1,5 ot 0 10 600 °C:
0,0025 - ¢ cB. 600 10 1600 °C.
2 0,0025 - ¢ ot 600 10 1800 °C.
TIIP (B) 3 4,0 oT 600 no 800 °C;
0,005 - ¢ cs. 800 no 1800 °C.
1 1,5 ot Munyc 40 go 375 °C;
0,004 ¢ cB. 375 no 750 °C.
TRK) 9 2,5 ot 0 no 333 °C;
1 0,0075- ¢ ¢B. 333 no 900 °C.
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1 1,5 ot munyc 40 no 375 °C;
~ ' 0,004 - ¢ cB. 375 no 1300 °C.
2,5 ot munyc 40 no 333 °C;
THHN) 2 0,0075 - ¢ cB. 333 10 1300 °C.
3 0,015 - |r| ot MuHyc 200 1o munyc 167 °C:
2,5 cB. MuHYC 167 no 40 °C.
1 1,5 ot MuHyc 40 no 375 °C;
0,004 - ¢ ¢B. 375 no 800 °C.
2,5 ot munyc 40 no 333 °C;
TXKH (E) 2 0,0075 - 1 cB. 333 10 900 °C.
3 0,015 - |s| oT muHyc 200 10 Munyc 167 °C;
2,5 ¢B. MHHYC 167 10 40 °C.
1 0,5 ot munyc 40 po 125 °C;
0,004 - ¢ cB. 125 no 350 °C. |
1,0 ot MuHyc 40 1o 135 °C;
(4 %) ’ :
TMEK (T) == 2 0,0075 - 1 cB. 135 20 400 °C.
3 0,015 - |¢| ot MuHyc 200 xo MuHyc 66 °C;
1,0 CB. MHHYC 66 no 40 °C.
TMEK (M) (##%) ) 1,3 +0,001 - [{| ot MuHyc 200 g0 0 S |
1,0 cB. 0 oo 100 °C.

[Ipumeyanus:
1 t - 3HaueHHe H3MepAeMoli TemnepaTypsl, °C.

2 " IMopauanaszount H3MEPEHMI MOTYT OBITh B NpefiesiaxX YKa3aHHBIX JUana30HOB B 3aBUCHMOCTH OT KOH-
cn()yx‘mm{oro HcnonHenus TI1
3

** o Tpebopanuio noTpebuTens TI1 MoryT u3roraBnuBaThCs ¢ MaKCHMAIBHOM TEMIIEPATYPOH MpHMe-
HeHua umoc 2500 °C.

4 “+#) o TpeGoBaHmIO MOTpeGUTES.

Jnuna MoaTaxkuoi vactH TII, Mm: ot 20 mo 3150
(8 coorBerctBHH ¢ [[OCT 6616-94);

ceeie 3150

(u3 psaga R40 8 coorBercTuu ¢ ['OCT 6636-69).

Macca, kr: 010,012 103
(8 3aBMCHMOCTH OT rabaputHbix pasmepos TTI).

[lo ycToH4uBOCTH K KIMMATHYECKHM BO3ACHCTBMAM IpPH JKCInyatauuu TI1 B 3aBUCHMOCTH OT KOHCT-

PYKTHBHOT'O HCTIOJTHEHHSI COOTBETCTBYIOT:

- ormMuHyc 50 g0 nmoc 50 °C (rpynna ucnondenus I3 no 'OCT P 52931-2008);

- ot MuHYc 50 10 nmoc 100 °C (rpynna ucnonnenus 2 no FOCT P 52931-2008);

- ot muHyc 50 g0 nmoc 80 °C (kumaruyeckoe ucnonnenne YXJ1.3.1 no TOCT 15150-69);

- ot MuHYyC 40 10 moc 45 °C (xaumaruyeckoe ucnonnenre Y3 no F'OCT 15150-69);

- oT muHYyc 10 g0 mmoc 60 °C (kiumaTuyeckoe ucnondenune T3 no 'OCT 15150-69).

[To ycToRYHBOCTH K MEXAHHYECKUM BO3JEHCTBUAM IPH IKCILTYaTALMU COOTBETCTBYIOT!

- rpynne uenojgHenus N3, V3, V5;

- rpynnam ucnonnenni F2, F3 u G2 (subponpoynsie TIT).

Bubponpounsie, ceiicmoctofikue TIT u TII noBbllieHHOM HANEKHOCTH ABIAIOTCA CTOMKHMM, MPOYHBIMH

H YCTOWYHBBLIMM K BO3JICHCTBHIO 3€MJICTPACEHHS C YPOBHEM CEHCMHYHOCTH R0 9 OamnoB mo wikase
MSK-64.

Cpennss HapaboTka 00 oTKa3a, 4, HE MEHee: 35000, 120000
(B 3aBUCMMOCTH OT HCNOHEeHHs T11).
Cpennnft cpok ciyxObl, 1€T, He MEHee: 6,15

(B 3aBHCHMOCTH OT HcnonHeHHs TI1).



Jluct Ne 6
BCEro JUCToB 7

3Hak yTBepAIeHHS THNA

3HaK yTBEPXIEHHS THIA HAHOCHTCA Ha TaGNMYKY WM KOpNyc npuGopa TepMOTpaHCGEpPHBIM CrocoGoM,
a Takxe Ha ¥ nacnopra HKIK.408711.0XXI1C — tunorpadckum criocoGoM.

KomnaexTHOCTb cpeacTBa n3mMepeHuii
Komnnexrsocts TT1 npuBenena B Tabaune 3.

Tabnuuna 3 — KoMnnekTHOCTD

[ HanmeHnoBanue O6o3Ha4eHue Kon. [Ipumeuanue
| TlpeoGpasoBaren

' TepmoanexTpuyeckue TII:

TI1-2088, TI1-2088B, TI1-2088BC, TI1-2088EX,

| TI1-2088ExB, TI1-2088A, TII-2088J1 HKIK.408711.001 1 wr.

| TT1-0188 HKIJK.408711.002 1 .

TI1-2488, TT1-2488Ex, TI1-2488B, TI1-2488BC, .

!TH-Z 488ExB, TI1-2488A HKIJK.408711.003 lur. Momuuxaus
TI1-0195, TI1-0195B, TI1-0195BC, TI1-0195Ex HKI7K.408711.006 lor. T8
T11-0295, TI1-0295Ex HKIK.408711.007 1. COOTBETCTBHU
TI1-0395, TIT-0395Ex HKIK.408711.008 1T. C 3aKa30M

- TI1-0198, TIT-0198B, TTI-0198BC, TI1-0198Ex

TTI-0198A HKIK.408711.004 lwr.

TT1-1085, TII-1085Ex, TT1-1085B HKIK.408711.005 - lwr.

TI1-2187Exd, TI1-2187ExdB, TI1-2187ExdBC, HKIK.408711.009 1.

TI1-1388, TI1-1388Ex, TT1-1388B, TII-1388BC HKIK.408711.035 lur.

. TI1-2388, TI1-2388Ex HKIDK.408711.014 1.

KoMmnexr npuHamnexHocTex:

Kab6e:1s Tepmonapusiit KT , M Sggg:ig:c}:;i
KabGens xoMnencannonsslit, KK ., M ¢ 3aKA30M
AjianTep TepMONapHbIii (pasbem) lr.

ITpeobpa3zoBaTesin TEepMOINEKTPUUECKHE

TI‘_’EX)‘(’XX Haemops ™ HKIDK 408711.0XXTIC | 1 axs.

Ilosepka

ocywectBsierca B coorBercTBHM ¢ ['OCT 8.338-2002 «I"CH. IlpeobpazoBareny T€PMOIIEKTPHYECKHE.
Meronuka nosepku», Pexomenaauueit MU 3475-2015 «"CU. TIpeobpazoBarenn TepMOINEKTPHIECKHE
TII ¢ MeTajuTHYeCKMMH TepMONapaMH B KayeCTBE TEPMOUYBCTBHTENIBHBIX IEMEHTOB C VIHHOHA morpy-
xaeMoH yacth Menee 250 Mm» 1 MU 1745-87 «Meroauueckue ykasadusa. ['CHU. CranaapTHeie o6pasiibi

CBOMCTB TEPMOINIEKTPOIHBIX MaTepuanoB u cnnasoB BP S u BP 20 (COTM BP 5/20). Meronuxa atre-
CTaluuy.

OcCHOBHEIE CPEACTBA OBEPKH:

- CHCTeMa NOBEPKH Tepmonpeobpasosatenedt astomarusuposanHas ACIIT: auanazod usmepeHuf Ha-
npsxenns: -300...0...300 MB, ochosuas norpemsocts: +(5-10° Ul + 2) MxB; auanasous uamepenuii
Temneparypsi: -270...1370 °C (TXA(K)), -200...800 °C (TXK(L)), -210...1200 °C (TXKKQ)).
-270...400 (TMK(T)), -270...1300 °C (THH(N)), ocHoBHas norpemsocts: +2-10" "C; -50...1760 °C
(TIIIT (R), TIIIT (S)), 0...2500 °C (TBP(A-1)), ocHOBHast NOrpeLIHOCTD: +4.10;0...1820 °C (TI1P(B)),
OCHOBHas MOTrpeHocTh: £5-107;

- kanmubparop temieparypbl dtanonusii « 3JIEMEP-KT-650»: auana3zoH BOCHpOKU3BOAMMBIX TEMIEPATYP
ot 50 no 650 °C, ocHoBHas norpewmsocTb: £(0,05+0,06x(1/100));

- TepmocTar ¢ Gmouau3HpoBasHo#l cpenoil FB-08, nuama3oH BOCIPOM3BOAMMBIX TEMNEpAaTyp: OT IULOC
50 °C no nmoc 700 °C, HecTabunbHOCTH NOANEPXKAHUS TemnepaTypsl B TepMocTarte: + 0,02 °C 3a 8 mun, He-
PaBHOMEPHOCTb TeMIepaTyphbl B pabodem obbeme Tepmocrtara: + 0,01 °C (1o BeprukanbHoii ocu pabouero
obnema), £ 0,02 °C (no ropusontanbHo# ocu pabouero oObema), rmyOrHa BaHHbI 385 MM;
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- TEPMOMETp CONMPOTHBICHUSA NMIATHHOBBIHA BUOPONpPOUHbIi 3Ta10HHEN [ITTCB-8-3 3-ro paspsaaa, B 0 °C
nosepuTebHas norpemwHocTs + 0.02 °C, B aManasone usmepenuii soute 0 °C go nmoc 150 °C nosepu-
TesnbHad ROrpewHocTh + 0,03 °C, B ananasone uaMepenwii sbiwe 150 °C 10 mmoc 230 °C noBepHTeIbHAS
norpemwnocts + 0,04 °C, B ananasone w3mepennit Beime 230 °C 1o nmoc 450 °C noBepuTe.IbHAs NoO-
rpewHocTs + 0,06 °C, B amanasone m3Mepenuit Berme mioc 450 °C 1o mmoc 660 °C JIOBepUTeJIbHAA 110-
rpemHocTs + 0,15 °C;

- Tpeodpa3oBaTeNny TEPMOINEKTPHYECKHE TIATHHOPOAMH-NIATHHOBbIE 3TanoHHble I1T10, AHanason H3-
MEpeHuH Temneparypsl: oT wnoc 300 no nmoc 1200 °C, 2-ro uau 3-ro paspanos (o I'OCT 8.338-
2002);- BepTukansuas TpyGuaTas neyb: MaKCHMailbHas paboyas TeMmepatypa He Mesee 1800 °C, rpa-
IHEHT TEMINEPATYPEI IO OCH (B €€ cpeaHed yacTH) pH Temneparype 1400 °C we Gonee 1 °C/em];

- ITaNOHHbIE 2-r0 ¥ 3-ro paspsnos (no N'OCT 8.338-2002) nnatunoponumit-nnatnHopoarensie TI1 THna
ITPO B ananasoxe temnepartyp ot 600 g0 1800 °C;

- J1BE TOPH3OHTAIbHBIE TPYOUaThIE M€Y CONPOTHBICHHA, KaXaas ¢ paboYUM NPOCTPRHCTBOM JIHHOM
500-600 MM, anaveTpom 40-50 MM M MakcuManbHOMH paGouel Temmeparypoii He Menee 1200 °C. rpa-
JHEHT TEMIEpaTypsl N0 OcH neyd (B ee cpendedt yactu) npu 1000°C ne nomxen npessimars 0,8 °Clem

Ha y4yacTke JJIHHOM He meHee 50 MM. onHa U3 meyeil NOKHA ObITH UCIONBL30BaHa TONMbKO g TIT u3
0n1aropoHbIX METAIIOB.

CaeeHns 0 MeToaAHKAX (MeTOAaX) H3MepeHuUit conepxarcs B nacnoprax HKIDK.408711.0XXTIC.

HopmaTuBHbIE M TeXHHYECKHE IOKYMEHTD], YCTAHABHBAKOIME TPefoBanus K npeofpaoBaTeasimM Tep-
MooexTpayecknm TI1

'OCT P 52931-2008. I1pu6ops! KOHTPONS ¥ PeryIMpOBaHAS TEXHOIOTMYECKHX npoueccos. OGmue Tex-
HHYECKHE YCIOBH.

T'OCT 6616-94. TIpeobpazoBatenn TepMoasiekTpryeckue. OOIIMe TEXHHYECKHE YCIIOBUA.

'OCT P 8.585-2001. I'CH. Tepmonapel. HoMuHanBHBIE CTATHYECKHE XaPAKTEPHCTHKH NPeoGpa3oBaHus.
['OCT 8.338-2002. I'CH. I1peobpa3zoBaTenn TepMOIEKTPHYECKHE. METONMKA ITOBEPKH.

TV 4211-013-13282997-2010. [1peobpasosaremm Tepmoanexkrpudeckue TI1. TexHuueckue ycioBHs.

["OCT 8.558-2009 I"'CH. I'ocynapcTBeHHas [0BEpOYHAasi CXeMa U1 CPEACTB H3MEPEHUH TEMIIepaTyphl.

MU 3475-2015 Meroauka nosepku. [IpeoOpasoBarenn Tepmoanektpuueckde TII ¢ meramnyeckumu
TepMOIapaMH B KayeCTBe YYBCTBHTENLHBIX JJIEMEHTOB ¢ IMHOM norpyxaeMoii yacti Menee 250 Mm.

HsroroBuTeb

OO0wecTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO HayuyHO-NpOM3BOICTBEHHOE NPEANIPHATHE
«JIEMEP» (OOO HIIIT «3JIEMEP»)

124460, r. Mocksa, r. 3eneHorpan, kopn. 1145, u.n. 1

Ten.: (495) 925-51-47, dakc: (499) 710-00-01. THH 5044003551.

E-mail: elemer@elemer.ru

HcnbiTaTeIbHbIN LEHTP

®denepanbHOE rocy1apCTBEHHOE YHHTApHOE NpEeANpusTue «BecepoCCHiCKu

Hay4YHO-HCCIIEI0BATENLCKUH HHCTHTYT MeTponornyeckoit cinyx6sm (OI'YI1 «k BHUUMC»)

Anpec: 119361, r.Mocksa, yn.O3epHnas, 1.46

Ten./dakc: (495) 437-55-77 / 437-56-66

E-mail: office@vniims.ru, www.vniims.ru

Artrecrat akkpeautaunu OI'YI1 « BHUUMC» no npoBeleHHI0 HCIBITAaHHH CPEICTB H3MEPEHHHA B LieJAX
vreepxaeHus tuna Ne 30004-13 ot 26.07.2013 r.

3amecTuTeNnb )

PykoBoautens ®eaepanbHoro o

areHTCTBA 110 TEXHHIECKOMY ,/ .

PErynupoBaHHIO U METPONIOTHH M C.C.T'onyGes
M. Ay 97 05w




