





Hapé)xHoe pelueHue npobriem BbICOKUX TeMnepaTtyp
n 6e3onacHocTn — Kabernb ¢ MUHEpPaNbHON
unsonauuen — npoaykuma OAO «Kupckabenb»

Pa3BuTrne coBpeMeHHON TEXHUKM B aBMALIMOHHON, KOCMUYEC-
KOV 1 OBOPOHHOW MPOMBILLNIEHHOCTU, METaNyprum, CyoocTpoe-
HUW, aTOMHOW 3HEPreTMKE TECHO CBA3aHO C MNOABMNEHNEM OCObbIX,
BbICOKOTEMMEPATYPHbIX YCNOBUIA 3KCMyaTauun y3foB U Mexa-
HM3MOB. KO MHOTMM 3nemeHTaM yCTaHOBOK, B TOM 4ucrne K npo-
BoAaM u KabenAam, nNpeabABNAOTCA MOBbILEHHbIE TpeboBaHUsA
BbICOKOW HarpeBocTomnkocTuh (fo 1500 °C — 1800 °C), Heroptoye-
CTW 1 OTHECTOMKOCTU A0 HECKOMbKMX YAaCOB HaxOXAEHNA B 30HE
OTKPbITOTO OTHA, BUBPOCTOMKOCTH, HAAEXHOCTM (80 60 neT aKc-
nnyarauum) n pagnaunoHHON CTOMKOCTH.

COBEpLUIEHHO O4EBUAHO, YTO B TaKWUX >KECTKUX YCMOBUAX
3KCMnyaTaumm WMPOKO NpUMEHAEMbIE B HACTOALLEe BpeMA Kabe-
N1 1 NpoBoAa C NONMUMEPHOW, 6yMaXkHOW, BONTOKHUCTOW 1 ApYruMmn
BMAAMMW U30MALMM BO MHOTUX CIyYasXx HenpuroaHbl. Kpome Toro,
B pALE Cny4aeB OOHUM U3 OCHOBHbIX TpeboBaHui K Kabento AB-
NAeTCA OrHeCcTOMKOCTb, obecneumBarollan noXxapHy 6esonac-
HOCTb. Takoe TpeboBaHMe XapakTepHO B MepBYKO ovepedb AnfA
kabenen, NpoknaablBaeMbIX B MecTax, e BO3MOXHO 60/bLLoe
CKOMJIEHVE NMIoAEN: BbICOTHbIE 34aHNA, 6OMbHULI, LKOMbI, OTENN,
TYHHENMN, XXENe3HOAOPOXKHbIE CTaHLMW, a3pPOMnopThl U T. 4., @ TaKXe
ONA MPOTMBOMOXAPHOW 3almUTbl 06BbEKTOB HE(PTAHOW, XMUYe-
CKOW, ra3oBOM MPOMBILLMIEHHOCTK, Npu paboTe BO B3pbiBOOMAacC-
HbIX N NOXAapOOonacHbIX MOMELIEHUAX.

Bcem 3TM TpeboBaHWAM MOMHOCTBLIO YOAOBMIETBOPAKT Ka-
6env B MeTannMyecknx obonovkax ¢ MUHepanbHON U30MAUMEN.
Kabenn ¢ MUHepanbHOW M30NnAUMEN MO CBOEN KOHCTPYKLUUM ©
TEXHOMOrMN NPOU3BOACTBA KapAMHANbHO OTAIMYAOTCA OT APYrux
TMNOB KabenbHON NpoayKumn. B obliem cnyyae faHHbIn BUA Ka-
6enein npeactaBnAeT coboi MeTanNIMYECKU NPOBOAHUK 3reK-
TPUYECKN U30NMPOBAHHBIA MpY MOMOLM  KOMMAaKTUpPOBaHHOMN
MWHEpanbHON M30NALMEN N HaXOAAWMINCA B LENbHOW MeTannu-
Yyeckon obonoyke. [daHHbn TN Kabenewn BnepBble WU3rOTOBUIN
B 1896 roay, 1 € Tex Nop OH LUMPOKO NPUMEHAETCA BO BCEM MUpPe.

lMpoBoaHWK npeacTaBnAeT CO60N TOKOMPOBOAALLYIO >KUIY
(>knnbl) U MOXET ObITb U3rOTOBMIEH U3 MeaW, MEeOHO-HUKENEeBbIX
1 TEPMOINEKTPOAHbIX CMNNIaBOB, CN/1aBOB CONPOTUBIIEHNA U Ap.

M3onATop — MUHepasbHaa U30nAuMA — 3TO HEOPraHNyYeckoe
CcoefiMHeHVe (OKCUA, MarHua, OKCUA, antoMUHVA 1 Op.), MMetoLlee
BeCbMa LieHHble huanyeckne cBonCTBa:

e CTabUNBbHOCTb CTPYKTYPbI, BNOTb A0 TemnepaTypbl nnas-
nenua ot 2000 °C po 2800 °C;

® BbICOKWE [AMINIEKTPUYHECKME CBOWCTBA B LUMPOKOM TeEMMe-
paTypHOM Auanas3oHe (0T MMHYCOBbIX TemrnepaTtyp u Ao Temne-
paTypbl NNaBneHns);

® BbICOKUI KO3 PULIMEHT TENIONPOBOAHOCTMY.

Obonoyka — Cny>XuT ANA 3awmTbl M30NATOPA U MPOBOAHMKA
OT BO3JENCTBUA BHELLHEN cpeabl.

B kauyecTBe ucxonHoro anemeHTa anAa o6onoyku kabena uc-
nonb3yeTcA MeTannuyeckaAa Tpyba u3 meau, MeOHO-HUKENeBbIX
CNaBoB, HEPXKABEIOLLEW CTann Un Xapornpo4HbIX cnnasos. B aTty
Tpyby BCTaBNAT HEOOXOOAMMOE KONMMYECTBO TOKOMPOBOAALLMX
NPYyTKOB WM BCE MPOMEXYTKWU 3anofHAT MUHepasnbHOW M3onA-
uven. CobpaHHaA 3aroToBKa KabenA noaBepraeTcA MHOMOKpar-
HOMY BOJIOHEHUIO U OTXWrY, B pe3ynbTaTe 4ero NpoucxoauT npo-
NMOpUMOHANIbHOE YMEHBLUEHNE BHELLHEro AvMameTpa U auameTpa
TOKOMPOBOAALLMX XXWI C OOHOBPEMEHHBLIM YAJIMHEHVWEM Kabens.

MpeumywecTsa kabenAa ¢ MMHepasbHOW U3oNALMEN

Kabenb ¢ MyHepanbHOM U30MAUMEN, COCTOALUMIA U3 HEropto-
YMX MaTepuanoB, HE MOXET CamMOoBO3ropaTbCA Aaxe OT neperpe-
Ba, BbI3BAHHOIO TOKOBbLIMUW Meperpy3kamu u, 6onee Toro, okasas-
LWMCb B ovare noxapa AaHHble Kabenu npopormkatT paboTarb,
obecneynBan (PyHKLUMOHMPOBAHME BCEX aBAPUMHbBIX CUCTEM.

2. Kabenb ¢ MuHepanbHOW N30MALMEN UMEET XXECTKYI KOH-
CTPYKUMIO U MOXET MPOTUBOCTOATb 3HAYUTESIbHbIM MexaHu4e-
CKMUM Harpy3kam, TakuMm Kak u3rub, cniowmBaHue, CBMBaHUE.
3anpeccoBaHHbIi U30MALMOHHBIA MaTepuan coxpaHAeT OTHOCU-
TenbHOE pacrofioXeHWe MPOBOAHWKOB M OBOMOYKM, HECMOTPA
Ha MexaHu4deckue Harpy3ku. Kabenb MOXHO CnnowmBaTh Ha rno-
JIOBUHY €ro UCXOZHOro AvMameTpa, CBEepHYTb B ByXTy 1 OH 6yneTt
npojomkarb yHKUMoHpoBaTb. Kabenb ¢ MuHepanbHOW W30-
NAUMEN UMeEeT WCKIMIOUYUTENbHYIO MNS1IaCTUYHOCTb, MO3TOMY €ro
MOXHO M3rubatb B CrnoxHble hopMbl 6€3 onaceHns NoBpeauTb
CTPYKTYpy Kabena u yxyowmnTb MeXaHN4YecKne XapaKTepuCTUKM.

3. UenbHoTAHYTas meTannunyeckasa obonoyka He Bocrname-
HAETCA N He MpoHuuaema AnA BoAbl, Macna v rasa. [peccosan-
HbIN M3ONAUMOHHBIN MaTepuan NPoTUBOCTOUT PacNpOCTPaHEHMIO
OrHA, MapoB M rasos Mexay 060opydoBaHUEM, COEAMHAEMbIM
3TUM Kabenewm.

4. Kabenu ¢ MyuHepanbHON N3onAaumen UMetoT OAHO MHTepec-
HOe CBOWCTBO, B KOPHE OT/IMYHOE OT CBOWCTB ApYrux Kabenewn.
Mpy NnepeHanpAXXeHNAX MOXeT NPON30MTHN NPOBOW, HO 3TO HE Bbl-
30BET YTEYKYy TOKa Mpu JanbHeulen aKcnnyartaumm, T.e. nocne
CHATMA HanpaXeHnA kabenb BOCCTaHaBnMBaeT CBOKO paboToc-
NOCOBHOCTb.

5. MuHepanbHasa u3onAauna He npeTeprneBaeT Kakux-nmbo
Cepbe3HbIX W3MEHEHWI BO BPEMA MPEeBbIEHVWA TemnepaTypbl
N He cTapeeT, B TO BPeEMA KakK U3onAumA apyrux kabenewn crape-
€T, YTO B CBOIO O4epeb NPUBOAUT K HAPYLUEHUNIO 3IEKTPUYHECKMX
CBOWCTB M OKOHYaTesIbHOMY Bbixoay Kabens us cTpos.

6. Hanuune meTtannmyeckon o60Mo4KM UCKoHaeT Heobxoam-
MOCTb MPOKNaaKu B Tpybax, YTo NMMKBUANPYET BO3MOXHOCTb CKO-
NNeHUA BOCMNaMEHAIOLMXCA ra30B BHYTPU KabenbHbIX KaHasoB.

7. Mo cpaBHeHWIO ¢ KabenAmy Opyrux TMNoB, kabenun ¢ MvHe-
panbHOW U3onAuMen Npy OAMHAKOBbIX HOMUHASbHbLIX TOKaxX UMme-
10T ropa3fgo MeHbLMii pasmep. OTO MO3BOMAET MPOKaabiBaTb
UX B Hernybokmx >xenobax Unm nog TOHKUM CIIOEM LUTYKaTypKWU.

OAO «Kupckabenb» — eAUHCTBEHHbIN
npoussoAuTesnb CaMOro rnosIHOro acCopTUMeHTa
kKabenAa ¢ MmuHepanbHou usonauuven (KMU) Ha Teppum-
Topum Poccuu u cTpaH 6nuxxHero 3apybexxba

Bbicokana kBanudmkauma nepcoHana, nepefoBble TEXHONOruu,
UCMONb3yemble B BOEHHO-MPOMBILLIEHHOM KOMMeKce, COBPEMEeH-
HOE aHITIMNCKOE M AMOHCKOe 06opyaoBaHWe, OCHaLEHHOe cpen-
cTBaMy aBToMaTm3aumm n KOHTponA, obecneunBaloT BO3MOXHOCTb
npoussoacTea Ha OAO «Kupckabenb» 6onee 400 mapkopasme-
POB BbICOKOKA4YeCTBEHHOrO KabenA C MUHepanbHON U3onAumen.

OAO «Kupckabenb» obnagaeT yHUKanbHbIMWU, HE UMEKOLLIMMUN
aHanoros B Mupe, TEXHOMOrMAMW [AnA MPOW3BOACTBA Kabenen
C MVHepanbHon nsonAaunen. Ha npeanpuATUM NAET NOCTOAHHBIN
MpoLecC COBEPLUEHCTBOBAHWNA XapakTepUCTUK MPON3BOAVMbIX
kabenei.

Takum o6pasom, kabenu ¢ MUHepasibHOW M3onAauunen B Me-
Tannuyeckux obonoykax, ABMAACL OCOObIM BMAOM KaberlbHbIX
n3penuii, HaxoaAT BCe Oornee LIMPOKOe MPUMEHEHVE B pasnuy-
HbIX YCTaHOBKax W B MepBylO o4vepedb TaMm, ae MNpuMeHeHve
kabenew ¢ ApyrMmKM BUAaMu M3ONALMKU ANA NPOAOCTIXUTENBHON
3KcnyaTaumm NpakTM4eCcKn HEBO3MOXHO.

Kabenb ¢ MMHepanbHOW U3onAuuen:

e 3T0 onbIT nyywwux kabenbwmkoB OAO «Kupckabenb»,
cTapenwero kabenbHoro 3asoga Poccun,

® BbICOKOE Ka4ecTBo,

® HaAEXXHOCTb 1 MPOCTOTA KOHCTPYKLMIA KabenbHbIX n3aenvn,

® YHUKanbHbIE TEXHOMOrUN,

® HecTaHAapTHbIe pelleHnA B 06nacTAx noxapHon 6e3onac-
HOCTW, 060rpeBa N KOHTPONbHO-N3MEPUTENbHBIX CUCTEM.

Kabenu c muHepanbHOWU usonaynen
OAO «Kupckabenb» — ny4liee pelweHue CIIOXKHbIX 3aga4qy
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HAFPEBOCTOUKUE KABEJIU C MMHEPAJIbHOM U30NALUUEN B CTAJNTIbHbIX OBOJIOYKAX

Mapku : KHMCC KHMCnC, KHMCnCn, KHMCH,

KHMCnH, KHMCHX-H, KHMCnHX-H, KHMC2C, KHMCn2C,

KHMC3C, KHMCn3C, KHMCCnC, KHMCCT

TY 16-505.564-75, TY 16-705.215-81,TY 16-705.124-79, TY 16-KO3.10-89, 16.K03-43-2006

1. Npeumywectsa

e Bbicokue ANUTeNbHO-AONYCTUMbIE TemnepaTypbl
(no 800°C)

* Manoe TennoBoe conpoTuBrieHne u3onAauumn Kabena
° HapeXXHOCTb KOHCTPYKLUU

e BO3MOXXHOCTb U3rOTOBJIEHUA «XOJIOAHbIX BbIBO-
AoB» No6oM ANUHBI MO XXeNaHUIo 3aKa34ynka

e MexaHu4yeckas NPOYHOCTb

e Bbicokana n HU3KaA paboyana Temnepartypa

e PagnaunmoHHaA CTOMKOCTb

* [epmMeTUYHOCTb

* BbicokaA KOPpO3MOHHaA CTOUKOCTb

Bce ato0 crtaBut atu kabenu B pas’pAf YHUKasbHbIX
KabesbHbIX N3Aeni, He UMEeKLUMX aHasoroB o CBOUM
noTpebuTebCKUM KadyecTBam

2. NMpeumyuwiectBeHHaA o6nacTb NpMMeHeHUA
HarpeBocToikne kabenu € MuHeEpanbHOW WU3onAuMen
LLIMPOKO MUCNOJIb3YKOTCA B Ka4ecTBe JIVHUIA CBA3K OT aaT-
ynka K npubopam M NpoKnafblBalTCA B BbICOKOTEMME-
paTypHbIX 30Hax ALEPHbIX PeaKTOpPOB C BbICOKOW MOT-
HOCTbIO HEVTPOHOB.

Takxe, Takne kabenn HezaMeHUMbl B KabenbHbIX CUC-
Temax oborpeBa nocafoyHbIX MOWAL0K a3poApOMOB,
rOPOACKMX TMOA3EMHbIX Mepexonos, TpybonpoBoaoB,
pe3epByapoB, Kpbll 1 MOSIOB XWMbIX 34aHUA U My3€eeB,
a Tak >Xe B CeJlbCKOM X03ANCTBe ANA nogorpesa nTu-
uedepm 1 NapHUKOB.

HarpeBocToikne kabenu npuMMEHAKTCA MPU HanpsXe-
Hum ot 115 go 500 B NOCTOAHHOrO WMAM MNEPEMEHHOro
Toka 4actoTbl o 1000 lu; nmpm TemnepaType OKpyxa-

towen cpegbl ot MmHyc 60°C po nmoc 800°C; onAa ka-
6enen co CTanbHOM >XWUNMOW Npu BO3AENCTBUMM Temnso-
BblX HEMTPOHHbIX NOTOKOB 1 X 10™ HENTPOH/CM2*C 1 Npu
MOLUHOCTU [03bl ramma-noToka 1 x 10° p/y; npu OTHO-
CUTENbHOW BriaXkHocTu Bo3gyxa o 100% npu Temne-
patype 40°C.

3. KoHcTpyKLUUMA

Kabenb COCTOUT M3 TOKOMPOBOAALMX XU, KOTOpble
3aK/loYeHbl B OOHY, ABE WU TP COOCHble 06O0N0YKM
13 Hepxasetollen ctanm mapok 08X18H10T, 12X18H10T,
mean cnnasoB XH45t0, XH78T wunuM  menbxmopa
MH>XMu 30-1-1.

TokonpoBoAALLME XWMbl U 060/104KM N30IMPOBaHbI APYr
OT Apyra MyvHepasibHOM M3onAuMen — Nepuknasom unm
OKUCbIO MarHWA Mapku «yaa».

TokonpoBogALMEe XUMbl OAHOMPOBOMOYHbIE U3 HepXXa-
Betowen ctanm Mapok 12X18H10T, 12X18HIT, cnnaea
Mapkn XH78T, Huxpoma mapku X20H80-H, HMkena mapok
HM2, HM3, HIM4, KoHcTaHTaHa unu meau.
Kabenu wuarotasnueaioTCA OAHO-, ABYX-
>KWUSbHbIE.

CeueHnne xun — 0,025 po 16,0 mMm? (B 3aBMCMMOCTM OT
Mapkun kabena, cM. Tabnuuy H1Xe) .

Hapy>Hbin gnameTtp — ot 0,9 go 8,3 MM (B 3aBMCMMOCTM
OT MapkKmn kabena, cM. Tabnuuy H1Xe).

OneKTpu4eckoe COMpPOTUBMIEHME W30NALUKN, Mepecyu-
TaHHOe Ha 1 M ANVHbI MeXAY XXMWMON U coefUHEHHbIMU
BMECTE OCTaslbHbIMU XWUaMu n 0601104KOM U MeXay Co-
ceHuMM obonodykamu, Om, He MeHee:

® B HOpPMalbHbIX KNMMaTUyeckmx ycnosuax — 1 x 10™

* npu Temneparype 600°C — 1 x 10°.

n 4eTblpex-

XAPAKTEPUCTUKU HAFPEBOCTOUKUX KABEJNTIEM C MMHEPANbHON U30NALMEN

MaTepunan o6onouku
MaTepuan xun
08X18H10T cnnas MHXMu |y 767 (91435) Menb XH4510 (3M1747)
30-1-1 (menbxuop)
Hep>xxaBetowan ctanb
mapok 12X18H10T nnu KHMCC - KHMCnC — KHMCanC
12X18H9T
CnnaB mapku XH78T — - KHMCnCn — -
Huxpom mapkun ~ a — -
X20H80-H KHMCHX-H KHMCnHX-H KHMCanHX-H
Hukenb mapok HIM2,
HM3, HM4 KHMCH KHMCnH KHMCanH
KoHcTaHTaH — KHMMHKH - KHMMKH —
Menb KHMCM KHMMHM — —
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Kabenu c MuHepanbHou nsonAauuein Harpesoctonkue TY 16-505.564-75

Yucno u Homu- HoMWHANbHbI HomuHanbHana HomMmuHanbHbIN PacueTHas macca
Mapka kabensa HanbHOe ce4yeHue TonuwmMHa obonoyku, | aMameTp Kabens,
N AvameTp Xus, Mm 1 KM, KT
KU, MM MM MM
1x0,025 0,18 0,15 0,9 3,7
2x0,025 0,18 0,15 0,9 3,8
KHMCC 2x0,050 0,26 0,22 1,3 8,0
KHMCHX-H 1x0,070 0,30 0,20 1,5 10,0
KHMCH 1x0,1 4 2 2 1
KHMCnC x0,159 0,45 0,20 ,0 6,0
KHMCnHX-H 1x0,283 0,60 0,35 3,0 37,0
KHMCnH 1x0,502 0,80 0,53 4,0 70,0
KHMCanC
KHMCanHX-H 1x0,785 1,00 0,63 5,0 106,0
KHMCasnH 1x1,131 1,20 0,73 6,0 158,0
2x0,636 0,90 0,60 5,0 107,0
4x0,708 0,95 0,58 6,0 158,0

Kabenu HarpeBocTOWKME C MUHEepaNbHOW usonAauuen c Asyma obonovkamu TY 16-505.564-75

HomuHanbHana HomuHanb- HomuHanb-
Yucno o HomuHanb-
M HomuHanb- TONWMHA Nep- | HbIA AMameTp | HaA TOJWMHA - PacuyeTHasa
apka W HOMHanbHoe ” o . o HbI HapyX-
HblA AUameTp | BOW BHYTPEH- no nepBou BHELHEeN o macca 1 km
Kabenna ceyeHue XXunbl - 9 HbI gaunameTp
M XUsbl, MM HeWn 060/104KHU, BHYTpeHHen obonouku, kabenas, Kr
MM Kabena, mm
MM ob6onoyke, Mm MM
1x0,332 0,65 0,24 2,98 0,35 5,0 96,9
1x0,196 0,50 0,18 2,22 0,36 4,0 65,4
KHMC2C 1x0,070 0,30 0,16 1,50 0,43 3,0 42,5
KHMCn2C 2x0,138 0,42 0,17 2,30 0,22 4,0 66,0
2x0,220 0,58 0,22 2,80 0,43 5,0 101,0
4x0,166 0,46 0,25 3,02 0,33 5,0 97,9

Kabenu HarpeBoCTOMKMWE C MUHeparibHOM U3ondauuen B cTasibHOW 0605104Ke TBUCTUPOBaAHHbIE
TY 16.K03.10-89

Yucno n HomuHanb- HomuHanbHbI% o
Mapka Hoe ceveHUe Anamerp HomuHanbHana HomuHanbHbIN PacueTHan PacuetHas
TonwmHa AvamveTtp macca 1 Km
kabenna TEPMOINEKTPOAHbIX | TEPMO-3/IEKTPOAHbIX ANvHa, M
2 060J104KUK, MM Kabensa, mm kabens, kr
KU, MM Xun
KHMCCT 2x0,025 0,18 0,15 0,90 3,8 100
KHMCCT-A
KHMCUHUKT-A 2x0,03 0,20 0,15 1,00 5,0 100
KHMCnCnT 2x0,05 0,26 0,22 1,30 8,0 100
KHMCnCnT-A
KHMCWHT-A 2x0,06 0,27 0,25 1,50 10,0 100
* BepxHue npepenbHble OTKIOHEHUA MO TOMWUHE 060/104KN HE HOPMUPYHOTCA
Kabenu c MuHepanbHou nsonAauuen Harpesoctonkue TY 16-705.215-81
Mapka Yucno n HommHanbHoe HomuHanbHbIN HomuHanbHaA TonwuHa | HomuHanbHbIV Ana- PacueTHan
Kabenna ceyeHue Xun, mm? AvameTp Xun, Mm 0605104KHU, MM meTp Kabena, MM macca 1 Km, Kr
1x0,049 0,25 0,17 1,3 7,22
KHMCHX-H 1x0,071 0,30 0,20 1,5 9,72
KHMCH
KHMCnHX-H 1x0,096 0,35 0,25 1,8 12,2
KHMCnH 1x0,030 0,20 0,15 1,0 4,27
1x0,015 0,14 0,10 0,7 2,16




Kabenu HarpeBocTolKMe C MMHEpPanbHOW usonAauuen ¢ ABymA o6onoykamm TY 16-705.124-79

Yucnomn HomuHanb- HomuHanbHbIN HomuHanb- HomuHanb-
HomuHanb- " PacueTHan
Mapka HOMWHalbHoOe o HafA TosNWuHa AnameTp no HafA TOJIWMHA | HbIA HAPYX-
HbIA AuameTp _ . o " macca 1 km
Kabensa ceyeHune Xunbl BHYTpPEHHEeNn BHYTpPEHHEN BHelwHen 060- | HbIl guameTp
2 XXUsbl, MM kabens, Kr
MM obonoykn, mm | ob6osouke, Mm NOYKU, MM Kabena, mm
1x0,075 0,31 0,11 1,33 0,23 2,5 25,9
KHMCCnC
2x0,102 0,36 0,15 1,93 0,30 3,5 50,1
Kabenu c MmHepanbHol nsonAaumen HarpeBocToikue TY 16.K03-43-2006
AnekTpuyeckoe HomuHanbHbIN
Mapka kabens | conpoTueneHue CeyeHue 2)Klll.l1bl, AvameTp xxun, TonwwuHa o60- Anamerp kabe- PacueTHana
MM MM JIOYKU, MM ANUHa, M
Xunbl, Om/m na, Mmm
10 0,108 0,37 0,28 3,2 170
6,3 0,171 0,47 0,28 3,2 170
4,0 0,270 0,59 0,28 3,2 170
2,5 0,432 0,74 0,32 3,4 170
1,6 0,675 0,94 0,34 3,6 150
KHMCHX-H
1,0 1,080 1,17 0,35 3,9 120
0,63 1,713 1,48 0,39 4.3 100
0,40 2,699 1,85 0,42 47 90
0,25 4,318 2,35 0,47 5,3 70
0,16 6,747 2,93 0,57 6,5 45
0,007 2,5 1,77 0,50 5,3 70
0,0029 6,0 2,76 0,58 6,4 45
KHMCM
0,0017 10,0 3,57 0,65 7,3 35
0,001 16,0 4,51 0,65 8,3 25
1,60 0,302 0,62 0,30 3,2 200
1,0 0,490 0,79 0,32 3,4 190
0,63 0,769 0,99 0,35 3,7 160
0,40 1,226 1,25 0,40 4,0 140
0,25 1,96 1,58 0,45 4,4 110
KHMMHKH 0,16 3,046 1,97 0,50 4,9 90
0,063 0,273 0,59 0,30 3,2 200
0,040 0,429 0,74 0,32 3,4 190
0,025 0,693 0,94 0,35 3,7 160
0,017 1,02 1,14 0,45 4,6 100
0,011 1,56 1,41 0,45 4,9 90
0,007 2,5 1,77 0,50 5,3 80
0,004 4.3 2,34 0,50 59 60
KHMMHM 0,0029 6,0 2,76 0,58 6,4 60
0,0017 10,0 3,57 0,65 7,3 50
0,001 16,0 4,51 0,65 8,3 45

4. Ceptudukartbl

Ha kabenn no TY 16-505.564-75, TY 16-KO3.10-89 n TY 16. K03-43-2006 mmeeTcA cepTudmKaT COOTBETCTBUA
TpeboBaHMAM «TeXHUYECKOro pernameHta o TpeboBaHMAX no)kapHon 6esonacHocTu» Ne123-d3 ot 22.07.2008 T.
B 4aCTW COXpaHeHWA paboTOCnOCOBHOCTU B YCNOBUAX BO3AEUCTBUA NnameHn B TedeHnme 180 MMHYT C npenenom
orHectonkoctn MO 1 no FOCT 31565-2012.



KABEJIN )!(APOCTOI71KI/IE C MMHEPAJTbHOW U30NALUUEN
B MEOHOW OBOJIOYKE C MEOHbLIMU YXUNTAMU

Mapku: KMXK, KM>XB, KMO-FR, KMOB-FR
TY 16-505.870-75, TY 16.K03.038-2003

1. MNpeumywectBa

e OrHecToikocTb — 6onee 180 MMH Npu Temnepary-
pe He meHee 750 °C

¢ NlonHaA Herop4ecTb, OTCYTCTBUE TOKCUYHbBIX Bbl-
LeNleHUl 1 3anaxoB NPU HarpeBaHun

e OTcyTCcTBME HEO6XOAMMOCTHN NPOKNaaku B Tpybax
* PapnauunoHHana ctoilkocTb — Ao 1x10° papa/c

* BbicokaAa mexaHu4yeckKas NpoO4YHOCTb

* YCTOWYMBOCTb K pacniowmnsBaHuio

e CTOMKOCTb K Macsiam, Mopckou Boge, HeTH, ar-
peccuBHbIM cpeaam

° BbicokanA Haie)XXHOCTb NpU 3Kcnyatauum

e BopoHenpoHuuaemana o6ono4yka

e Manbi Hapy>XHbIii guameTp

2. NpeumywecTteseHHaA o6nacTb NPUMEHEHUA
Kabenu ¢ MMHepanbHOM n3onAaumnemn B MeaHbIX 060104Kax
B OCHOBHOM WCMOJb3YIOTCA B KA4e€CTBE CUJIOBbIX U KOH-
TPOnbHbIX Kabenen n pexxe — B Ka4yecTBe HarpeBaTeslb-
HbIX Kabenen.

Kabenun paccumTaHbl Ha ANUTENbHYO paboTy npu TeM-
neparypax BnnoTtb 8o 250 °C.

Kabenu c MuHepanbHOM wM30nAuMEn C MOMUBUHWUIIXIIO-
pPUOHBLIM MOKPbITUEM MOTYT MCMOMb30BaTbCA B YCNOBUAX
arpeccuBHOM cpefbl U TaMm, roe HeobxoauMbl Harpesa-
TenbHble Kabenu 60MbLON CTPOUTENBbHOW ANUHBI U 4OC-
TaTO4YHO HeBONbLION MOLWHOCTK, T.e AnA oborpeBa Tpy-
60NpoBOAOB, TOHHENEW, CTAANOHOB U T.A.

CnenyeT oTMETUTb, YTO Kabenum ¢ MUHepanbHOW W30-
nAuMen He MOryT ucnonb3oBaTbcA 6e3 repmeTmsauun
KOHUOB Kabenen, NoaToMy AnA HUX paspaboTaHbl cnewum-
arnbHble KOHLUEBbIE 3a4E/KW.

Kabenn mapok KMXX n KMXXB npepHasHayeHbl AnA
paboTbl npu Hanps>xeHun 500 n 750 B nepemeHHOro
Toka 4acTtoTom go 400 .

Kabenn mapok KMO-FR n KMOB-FR npegHasHa4eHbl
AnA paboTbl Npy HanpaxeHun 600 B nepemeHHOro Toka
yacTtoTom go 400 Iu.

3.KoHcTpyKuua

B cBA3n ¢ Tem, 4TO Kabenum ¢ MUHepasnbHON U3onAuM-
el npenmMyLecTBeHHO paboTarT B 30HaxX MOBbILLEHHON
Temnepatypbl, obonoyka kabena v ToKonpoBoAAlme
XWUNbl M3roTaBNMBaKOTCA U3 6GECKUCNOPOAHON Meawn.
MegaHaa obonoyvka kabena obnagaeT BbICOKMMU aHTU-
KOPPO3UAHBIMX CBOWCTBaMU, U B OObIYHBLIX YCNOBUAX

OKpy>katoLen cpelbl HET HEOOXOAMMOCTM B [OOMOSHU-
TenbHOW 3awuTe.

Kabenun mapkm KMXK npepctaBnAalT coboin MenHyro
0605104Ky M3 6eCKUCIopoaHOM Mean, B KOTOPOW Haxo-
OATCA MefHble MPOBOAHMKWU, W30NUPOBaHHbLIE MeXAy
coboi 1 OT 060/104KM MUHEPASIbHON U30NALMEN — OKU-
Cbl0 MarHua.

B kabenax KM>XB noBepx meaHon 060M04YKN HaNoXXeH
wnaHr ua NBX-nnacTtukara.

Kabenun mapok KM>XX 1 KM>XB mMoryT umeTtb 4nMcno xwun
oT 1 no 19 ceyeHuem ot 1 oo 120 mm2.

Kabenbs KMO-FR cocTouT 13 OAHOMPOBOJSIOYHbIX TOKO-
NPOBOAALMX XMUN U3 6ECKUCIOPOLHON Meau, WU305u-
POBaHHbIX OKWCbIO MarHWA W 3akJIIOYEHHbIX B MEOHYI0
0605104KY M3 6ECKNCNOPOLHON Mean.

B kabenax KMOB-FR nosepx mMeaHoW 060f04KN Hano-
>XXeH wnaHr ua MNBX-nnacTtukara.

Kabenu mapok KMO-FR 1 KMOB mMoryT MMeTb Y1CI10 XK1n
oT 1 go 19 cevyeHuem go 253 Mm2.

4. CepTtudukarbl

e CepTudukaT COOTBETCTBMA TpPeboBaHMAM «TexHu4e-
CKOro pernameHTa o TpeboBaHMAX NoxxapHow 6esonac-
HocTu» Ne123-d3 ot 22.07.2008 r. B 4acTu COXpaHeHuA
paboToCcnocobHOCTU B YCNOBUAX BO3OEWCTBUA nNname-
HM B TeyeHue 180 MWHYT C nMpenenioM OrHeCTOMKOCTU
MO 1 no NOCT 31565-2012.

e CepTudukar COOTBETCTBUA TEXHNYECKOMY pernameH-
Ty TaMOXEHHOro coto3a.
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XAPAKTEPUCTUKU KABEJIEW KMXX, KM)XB

ToKoBble Harpy3ku npu

A T poomans. || s xavons | seMTeEypectaes,
o | dwenon | wetpie | AUSP | pupuery | SRS | variian chonoe 0
egre | st | ssen | W | onw | Ponanit” | P [ e | e
Om/Km Kr/Km Kr/KM 1 3 1 3
¢dasa | da3bl | da3sa | da3sbl
1 2 3 4 5 6 7 8 9 10 11 12 13
1x1,0 31 47 113 18,1 2650 43 56 21 18 23 20
1x15 3,4 5 1,38 12,1 2180 52 67 27 23 28 24
1x25 3,8 5,4 178 7,41 1775 68 85 36 31 40 35
1x4,0 4,4 6 2,26 4,61 1335 95 113 46 40 50 43
2x1,0 5.1 6,7 113 18,1 864 104 125 17 — 19 _
2x15 57 73 1,38 12,1 682 130 152 22 _ 24 —
2x2,5 6,6 8,2 178 741 514 180 | 205 29 - 32 -
3x10 5,8 74 113 18,1 665 136 158 - 14 - 16
3x15 6,4 8 1,38 12,1 548 168 193 - 18 - 20
3x2,5 73 9,3 178 741 4“7 204 | 259 — 25 — 27
500 4x1,0 6,3 7,9 113 18,1 565 162 186 13 15 14 16
4x15 7 8,6 1,38 12,1 454 202 | 229 16 19 18 21
4x2,5 8.1 10,1 178 7,41 339 279 | 315 23 25 25 28
5x1,0 76 9,6 113 18,1 369 223 | 259 12 12 13 13
5x15 8,4 10,4 1,38 12,1 300 276 315 15 15 17 17
5x2,5 97 17 178 7.41 228 381 426 20 20 22 22
7x1,0 76 9,6 113 18,1 379 235 | 272 10 10 11 11
7x15 8,4 104 1,38 12,1 310 295 | 331 13 13 14 14
12x1,0 10,7 12,7 113 18,1 181 438 | 487 9 9 10 10
145")(16?3; 14,0 16,0 (1)',(332 13:23 120 668 729 - - - -
1x6,0 6,4 8 2,76 3,08 564 178 | 202 | 630 | 56 69 60
1x10,0 7.3 9,3 3,57 1,83 435 240 | 275 85 75 94 82
1x16,0 8,3 10,3 4,51 1,15 342 326 | 365 | 110 | 99 | 123 | 107
1x250 9,6 11,6 5,64 0,727 261 453 | 498 | 150 | 130 | 161 | 140
1x35,0 10,7 12,7 6,68 0,524 213 584 | 633 | 180 | 160 | 197 | 172
1x50,0 13 15,6 8 0,387 162 855 | 943 | 225 | 200 | 245 | 214
1x70,0 15,5 18,5 9,44 0,268 109 1218 | 1339 | 275 | 240 | 300 | 262
1x95,0 17,2 20,2 11 0193 89 1552 | 1685 | 330 | 200 | 363 | 316
1x120,0 19,5 225 12,36 0153 64 1966 | 2115 | 380 | 335 | 420 | 366
2x15 7,9 9,9 1,38 12,1 332 225 | 262 24 - 26 _
2x2,5 87 10,7 178 7.41 274 278 | 319 32 _ 35 _
2x4,0 9,8 11,8 2,25 4,61 215 358 | 404 41 _ 45 _
2x6,0 10,9 12,9 2,76 3,08 174 451 501 53 — 58 _
2x10,0 12,7 14,7 3,57 1,83 126 626 | 684 71 - 78 -
750 2x16,0 14,7 16,7 4,51 1,15 96 858 | 924 94 - 108 | —
3x15 8,3 10,3 1,38 12,1 304 256 | 295 — 20 _ 22
3x2,5 9,3 1,3 178 7,41 241 326 | 369 - 26 - 29
3x4,0 10,4 12,4 2,26 4,61 193 420 | 468 - 34 - a7
3x6,0 1,5 13,5 2,76 3,08 160 520 | 582 _ 44 _ 48
3x10,0 13,6 15,6 3,57 1,83 114 759 | 821 _ 59 _ 65
3x16,0 15,6 18 4,51 115 88 1040 | 1125 _ 78 _ 86
4x15 9,1 11,1 1,38 12,1 250 307 | 350 17 20 19 22
4x25 10,1 12,4 178 7.41 204 388 | 435 23 27 26 30
5x1,5 10,8 12,8 1,38 12,1 173 417 467 16 16 18 18
5x2,5 12,1 14,4 178 741 138 534 | 589 22 22 24 24
7x15 10,8 12,8 1,38 12,1 176 435 | 485 14 14 16 16
7x2,5 12,1 14,4 178 7,41 141 566 | 621 19 19 21 21
12x1,0 16,5 19,5 113 18,1 80 938 | 1066 | 10 10 11 11
19x1,0 19,5 225 113 18,1 56 1331 | 1480 8 8 9 9




TEPMOMAPHbIE KABE/IN C MUHEPAJIbHOW N30ONALUUEN

Mapku: KTMC(XK), KTMCH(XK), KTMCn(XK), KTMC310(XK),

KTMC(XA), KTMCH(XA), KTMCn(XA), KTMC310(XA),

KTMCuH(XA), KTMCan(XA), KTMC(HH), KTMCH(HH),
KTMCn(HH), KTMC310(HH), KTMCuH(HH), KTMCan(HH)

TY 16-505.757-75, 16.K03-41-2004

1. MNpeumywectBa

e BbicOKaA CTOMKOCTb K AAEPHbIM U3Ny4YEeHUAM
M cpaBHUTeNbHO Manbii guameTtp (1,0-6,0Mmm) garoT
BO3MO)XHOCTb MOMECTUTb [ECATKU, a B HEKOTOPbIX
crlyyafXx, U COTHU Takux Kabeneu B y3KUX KaHanax
aTOMHbIX peaKTOpPOB;

e MoryT npMMeHATbLCA AJIA U3MEPEeHUA TemmnepaTyp
C OAHOBpPEMEeHHbIM BO3[eACTBUEM BbICOKUX [aB-
nexnuii (ao 1000MMa);

* M'M6kocTb Kabenen gaeT BO3MOXHOCTb U3MEPUTb
TemnepaTypy NoABUXXHbIX AeTasiel, TaKuX Kak Kna-
naHbl ABuratefied BHYTPEHHEro CropaHuA, y3JioB
rasoTyp6buH u T.Nn. BbicOKaA CTOMKOCTb K arpeccus-
HbIM cpeAaM NO3BOJIAET C YCNEeXoM NPUMEHATb AaH-
Hble Kabenu Ha XUMUYECKUX, MeTasllypru4eckKux
M Apyrux npou3BoACTBax;

e CpaBHMUTENIbHO MaJsiaA UHEPLUOHHOCTb Tepmonap-
HbIX Kabenen nNo3BosiAeT NPOU3IBOAUTb U3MEpPEHUA
AWUHaAMMUYEeCKUX MpoLeccoB, COMNPOBOXAaKLWMUXCA
BblAeJieHueMm TensoTbl.

2. NMpeumyuwectBeHHaAa o6nacTb NpUMMeHeHUnA
TepmonapHble kabenu ¢ MMHepanbHOU n3onAaumMen npea-
HasHa4eHbl ANA U3roTOBMEHUA KabenbHblIX TEePMOISeK-
Tpryecknx npeobpasoBaTenen (Tepmonap), KOTopble Uc-
Nnonb3ylTCA ANA U3MepPeHNA TeMnepaTypsbl:

e oT MuHyc 50 °C go nntoc 800 °C — ¢ >kunamm 13 crnnaea
xpomenb T, Konernkb;

e oT MmuHyc 50 °C go nntoc 1000 °C — ¢ »xxmunamu u3 cnna-
Ba xpomenb T, antomers;

e oT MuHyc 50 °C go nntoc 1000 °C — c¢ xwunamm ns cnna-
Ba HUXPOCWIT, HUCWST.

3. KoHCcTpyKUMA

Kabenb cOCTOMT U3 TEPMOSNEKTPOLHbBIX XKW1, KOTOPbIE
3aknioyeHbl B 060/104KY M3 HepXKaBerLwen ctanm map-
kn 08X18H10T wmnm cnnasoB Mapok XH78T, XH4510,
20X23H18 (AISI 310), Inconel 600.

TepMO3eKTPOAHbIE XUJbl PACMONOXEHbI NapannenbHo
W N30/IMpPOBaHbl MUHEPanbHON U30onAuMen — nepukna-
30M UM OKUCBIO MarHMA Mapku «4yaa».
TepmMOaneKTPOAHbIE XWUMlbl — OAHOMPOBOJIOYHbIE U3
cnnaBoB Xpomesb T, antomesb, Konesb, HUXPOCWUII, HACWS.

4. XapakTepucTukKmu Kabenewn

B oBy>xunbHom Kabene — ogHa Xuna ns cnnasa Xxpomesb
T, opyraAa — n3 cnnasa anomenb Unn Konernb, UK ogHa
Xnna — n3 cnnasa HUXpoCcur, ApyraA nu3 cnnasa HUCUI.
B yeTbipex>xkmunbHoM Kabene ase Xunbl — U3 cnnasa Xpo-
menb T 1 ABe Apyrue Xunbl — 13 cnnasa aniomesnb Unu
cnnasa Konesb, AU ABe XWUMbl — U3 cnnasa HUXPOCuH,
OBEe XWNbl — U3 cnnasa HUCUII.

[By>XnnbHble kabenu:

e ceyeHue xun, mm? — ot 0,025 no 2,5;

® Hapy>HbIn gnameTp, mm — oT 0,9 go 8,0.
HeTtbipex>xunbHblie Kabesu:

e ceyeHue xun, mm? — 0,06; 0,44; 1,13;

® Hapy>XHbIN gnamveTp, Mm — 1,8; 4,6; 7,2.
OneKTpU4ecKoe COMPOTUBIEHNE W30NALUN, Mepecyu-
TaHHOE Ha 1 M ONUHBI MEXAY >XXWON N MEXAY XXunamu,
COeANHEHHbIMKN BMeCTe, U 06ono4kon, OM, He MeHee:

® B HOpMaJslbHbIX KMmaTudeckunx ycrnosmax — 1 x 10"

e npu Temnepatype 600 °C — 1 x 10°

e npu Temnepartype 800 °C — 1 x 104

¢ npy Temnepatype 1000 °C — 1 x 10®

XAPAKTEPUCTUKN TEPMOMAPHbIX KABEJIEA C MMHEPAJIbHOW U3OJTALMEN

MaTtepuan o60n04ku
Marepuan xun 20X23H18 cnnas
08X18H10T XH78T (31435) (AISI 310) Inconel 600 XH4510 (3M747)
XpOoMmerb — Koresb KTMC(XK) KTMCn(XK) KTMC310(XK) - —
XpOMenb — antomenb KTMC(XA) KTMCn(XA) KTMC310(XA) KTMCuH(XA) KTMCan(XA)
HUXPOCUI — HUCUN KTMC(HH) KTMCn(HH) KTMC310(HH) KTMCuH(HH) KTMCan(HH)




TY 16.K03-41-2004.

Hucno HomuHanbHbIR HomuHanbHana HomMmuHanbHbIn PacueTtHan
Mapka U HOMMHaNbHOE ce4yeHue | anameTp Tepmo- PacuyeTHan
TOoNWMUHA AnameTp Kabe- macca 1 Km
kabensa TEPMO-31eKTPOAHbIX 9NeKTPOAHbIX ANVHa, M
2 060/104KHK, MM na, MM kabens, Kr
XUn, mm XKUn
2x0,025 0,18 0,14 0,90 4,2 100
2x0,03 0,20 0,15 1,00 5,0 100
2x0,05 0,26 0,22 1,30 8,6 100
2x0,06 0,27 0,25 1,50 1,0 100
2x0,08 0,32 0,20 1,60 12,5 100
2x0,13 0,40 0,25 2,00 19,0 100
2x0,2 0,50 0,31 2,50 30,0 100

KTMC(XK) 2x0,3 0,65 0,35 3,00 39,0 100

KTMC(XA) 2x0,32 0,64 0,40 3,20 50,0 80

KTMC(HH)

KTMCn(XK) 2x0,5 0,85 0,50 4,00 74,0 50

KTMCn(XA)

KTMCn(HH) 2x0,6 0,90 0,62 5,00 110,0 30
KTMC310(XK) 2x0,64 0,90 0,56 4,50 95 25
KTMC310(XA)

KTMC310(HH) 2x0,72 0,96 0,60 4,80 111,0 30

KTMCuH(XA) 2x0,9 1,08 0,75 6,00 163,0 20
KTMCwuH(HH)

KTMCan(XA) 2x1,13 1,20 0,75 6,00 165,0 20
KTMCan(HH) 2x1,29 1,28 0,80 6,40 190,0 20

2x1,5 1,38 0,60 6,50 171,0 25
2x1,13 1,20 0,50 7,20 187,0 10
2x2,5 1,78 0,50 7,90 233,0 10
2x2,01 1,60 1,00 8,00 295,0 10
4x0,06 0,27 0,23 1,80
4x0,44 0,75 0,35 4,60 83,0 25
4x1,13 1,20 0,50 7,20 205,0 10
* BepxHue npeaenbHble OTKNIOHEHUA N0 TOMWUHE 060/104KN HE HOPMUPYHOTCA
TY 16-505.757-75
HomuHanbHbIN o
Yucno n HommMHanb- HomuHanbHana HomuHanbHbIn PacuyeTHan
Mapka anameTp Tepmo- PacuyeTHan
Kabens HOe ceyeHue 3N1EKTPOAHBIX TONwWMHa AvameTp kabena, | macca 1 km AnuHa, m
TepMO-3/1eKTPOAHbIX WUn o6onoukun, Mmm MM kabensa, Kr ’
2x0,025 0,18 0,14 0,90 4,2 100
2x0,03 0,20 0,15 1,00 5,0 100
2x0,05 0,26 0,22 1,30 8,6 100

KTMC(XK) 2x0,06 0,27 0,25 1,50 11,0 100

KTMC(XA)

KTMCn(XK) 2x0,3 0,65 0,35 3,00 39,0 100

KTMCn(XA) 2x0,5 0,85 0,50 4,00 74,0 50
KTMCan(XK)

KTMCan(XA) 2x0,6 0,90 0,62 5,00 110,0 30

2x0,9 1,08 0,75 6,00 163,0 20
4x0,44 0,75 0,35 4,60 83,0 25
4x1,13 1,20 0,50 7,20 205,0 10

* BepxHue npeaenbHble OTKOHEHWA MO ToNWmnHe 060/104KM HE HOPMUPYIOTCA

B TexHM4yeckn 060CHOBaHHbLIX Cny4yasx no npocbbe 3akasymka M Mo CcorfacoBaHuio ¢ pa3paboTyMKoM AomnycKaeTcA
N3roToBneHne kabenen ¢ KOHCTPYKTMBHBLIMI pasMepamu, MPOMEXYTOYHbIMU U3 pAaa, YCTaHOBNEHHOro B Tabnuue 2,
npu 3TOM NpenaenbHble OTKNOHEHUA KOHCTPYKTUBHbBIX PasMepoB AOMXHbI COOTBETCTBOBATb 3HAYEHUAM BnvKaLiero
60onbluero Mapkopasmepa U3 paga, a TPe6oBaHNA K 3NeKTPUYECKUM XapaKTepMCcTUKaM 1 NoKasaTenAaM HaOeXHOCTH
LOMHbl COOTBETCTBOBATbL 3HAYEHUAM AnA 6nvyailero MeHblero MmapkopasmMepa 13 paaa.

5. Ceptucdumkarbi

Ha kabenn no TY 16-505.757-75 nmeeTcA cepTumKat COOTBETCTBUA TPebOoBaHUAM «TeXHUYECKOro pernameHTa
0 TpeboBaHMAX noxxapHon HesonacHocTu» Ne123-d3 ot 22.07.2008 r. B 4acTu coxpaHeHusa paboTocnocobHOCTH
B YCMOBMAX BO3AENCTBMA nnameHn B TedeHne 180 mmuHyT ¢ npeaenom orHectonkocTu MO 1 no FOCT 31565-2012.
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TEPMOMAPHbIE KABEJIN C MMHEPAJIbHON N30NALMEN MHOFO30HHbIE

Mapku KTMCM(XA), KTMCM(XK), KTMCRM(XA), KTMCnM(XK)

TY 16-705.073-78

1. Npeumywectsa

e KOMNaKTHOCTb KOHCTPYKLMU

° Yno6cTBO MOHTaXka BcrneacTBue Hebonbworo pa-
auwyca usrunba

e BO3MOXXHOCTb U3MepeHUA TemnepaTypbl B TpyA-
HOAOCTYMHbIX MecTax 6naropgapA 6onbwon ANUHE
¥ Manomy gvameTpy kKabens

° Yuo6¢cTBO 9KCNyaTauuu, Tak Kak Manbli AvameTp
no3BOJIAET UCMOJIb30BaTb TepMOMONapHbIN Kabenb
6e3 cneuunanbHbIX U3MEPUTESIbHbIX KaHaNoB

* DKOHOMMYHOCTb M3MEPEHUW, TaK KaK OOHOMW Tep-
MOMapoi MOXXHO WU3MepUTb TemnepaTtypy B Hec-
KOJIbKMX pa3fI4yHbIX TOYKaX

e DKOHOMUA BpPeMeHM U MaTepuasioB NMpu U3roToB-
JIEHUU N MOHTa)ke KOHL,eBOM apmaTypbl

2. NpeumyuwiectBeHHaA o6nacTb NpMMEHeHUA
Kabenu npenHasHa4yeHbl ANA U3roTOBEHNA KabenbHbIX
TEPMOINEKTPUYECKMX npeobpaszoBaTenen (tepmonap),
KOTOpble NCMONb3YTCA ANA N3MEpPEeHNA Temneparypbl:
® 0 600°C — kabenu mapok KTMCM(XK),
KTMCnM(XK)

e 10 800°C — kabenn mapkm KTMCM(XA)

e 10 1000°C — kabenu mapku KTMCnM(XA)

3. KoHcTpyKUMA

MHOro3oHHble TepMonapHble Kabenu BblNycKawTcA Ye-
Thipex- N WeCTUXUMbHbIMUA. VI3 HUX MOXHO W3roTOBUTb
Tepmonapy ¢ 3-5 pabo4mu cnaamu.

B oTnnume OT OAHO30HHbLIX TepmonapHbiX Kabenewn,
B KOTOPbIX WMEKTCA TONbKO OAHOPOAHbLIE XPOMESb-
anomeneBble (KOMeneBble) >XWSbl, MHOFO30HHbIE Kabe-
N1 copepXXaT AOMOSHUTENIbHO TepMOXunbl. Tepmoxuna
COCTOWUT U3 OBYX OTPE3KOB MPOBOJIOK U3 CMSaBOB XpPO-
Menb T n anomenb (Konenb) OAWHAKOBOro AMaMeTpa,
CBapeHHbIX BCTbIK. MecTo cBapku ABrAeTcA pabo4vm
cnaem TepMOoXunbl. OJJ,HOVIMeHHbIe cnnaBbl TepMOXun
HaxoaATcA B kabene ¢ 04HOro KoHua.

Pa6bouve cnau pacnonoxeHsbl ¢ warom 1000 + 100 unun
1500 + 100 MM, NpK >XXenaHum war MoXeT 6bITb U3MEHEH.
XKnnbl 3aKnoYeHbl B MeTaNIMYECKY0 060M04KY N N30-
nMpoBaHbl ApYr OT Apyra 1 oT 060MI04KM MUHEPanbHOW
n3onAaumen.

4 CepTtudukarthbl

e CepTudumkar cooTBeTcTBMA TpeboBaHUAM «TexHu4Ye-
CKOro pernameHTa o TpeboBaHMAX MoxxapHown 6esonac-
HocTu» Ne123-d3 oT 22.07.2008 I. B 4aCcTK COXpaHeHMUA
paboToCnOCOBHOCTN B YCNOBMAX BO3L4ENCTBUA Mname-
HU B TeyeHne 180 MUHYT C npenesioM OrHeCTOMKOCTU
MO 1 no NOCT 31565-2012.

e [106pOBONbHLIN CEPTUCNKAT COOTBETCTBUA B CUCTEME
FOCT P.

XAPAKTEPUCTUKWN KABEJIEU

Yucno xun, wrt
M CeyeHue HomuHanbHbIN PacuyeTHan
apka A T XUnbl AvameTp kabena macca 1 Km Pacuethan
nomenb epmo- ’ ’

kabenn Xpomensb (konenb) )KEIHa Mm? MM Kabens, kr Anuua, M
KTMCM(XK) 1 1 2 0,125 3,0 39,6
KTMCM(XA) 25
KTMCnM(XK) 1 1 4 0,502 6.0 165,0
KTMCnM(XA)
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NMPOBOAA TEPMOJJNEKTPOAHbIE

1. MpeumywecTBeHHaA ob6nacTb NpuMeHeHus
MpoBoaa npeaHasHa4veHbl ANA NPUCOeAMHEHMA K cpea-
cTBaM wu3amepeHua Temnepatyp. [lpumeHaioTca ana
npoknagkn B nomelleHnAx, Tpybax, a TakXe BHYTpM
npubopoB.

Mapku NTB, NTIrB
TY 16.K19-04-91

2. KoHCcTpyKUuA

TokonpoBoAALLME XNSbl YNOXEHbI NapannenbHO B O4HOW
nnockoctu. NsonuposaHsbl MNBX-nnactukaTtom.
TokonpoBoAALWME >XWUNbl WU3rOTOBMAIOTCA W3 CMN1aBoB
XpOMerb — KOMesb Un XpoMenb — antoMernb.
CtpouTenbHaa anmHa — He meHee 100 m.

XAPAKTEPUCTUKM NPOBOOOB

M Yucno n HommHanbHoe HomuHanbHanA TonwuHa HomuHanbHble Hapy>XHble
apka npoBopa 2
cevyeHue Xunbl, MM NBX-usonauuu, mm pa3mepbl, MM
NTB XK, XA 2x0,2 0,5 1,5x3,5
2x1,0 0,7 2,6 x6,2
NnTB XA, XK 2x1,5 0,7 2,8x6,4
2x2,5 0,7 3,2x6,8
2x1,0 0,7 2,6 x6,2
NTrB XA, XK 2x1,5 0,7 2,9x6,5
2x2,5 0,7 3,4x70

NMPEOBPA3OBATEJIN TEPMOJJIEKTPUYECKUE KABEJIbHbIE

1. MpeumywecTtBeHHaa obnacTb NpuMeHeHUA
MpenHasHayeHbl A4NA N3MepeHnsa TemnepaTypbl ra3oo6-
pasHbIX, XUAKMX U CbiNy4ux cpen, TBepAblX Ten, Hear-
peccuBHbIX K MaTepuasny 060M04YKN NN 3aLUMTHBIX YeXx-
nos TepmonpeobpasoBaTeneil.

Paboune yactn TepmonpeobpasoBaTenent U3roToBsEHbI
M3 TepmonapHoro kabenAa C MUHepanbHOM M3onAaumen
B CTanbHOW 060M104Ke C TEPMO3NEKTPOAAMY FpaaynpoB-
K1 Xpomernb-aniomens unu Huxpocun-Huceun no NOCT P
8.585-2001.

2. Tunbl

KTXA — kabenbHbIi TepmonpeobpasoBaTtesnb Xpo-Melb-
antomenesbi (Tepmonapa Tuna K).

KTXK — kabenbHbIn TepmonpeobpasoBaTtenb
XpOMerb-KonenesbIv (Tepmonapa Tuna L).

KTHH — kabenbHbin TepMonpeobpasoBaTesib HUXPOCUII-
HucunoBbI (Tepmonapa Tuna N).

HommHanbHaA ctatuctuyeckaa xapaktepucTtuka (HCX)
1 npegensl gonyckaemblx oTknoHennn TOAC Tepmonpe-

Mapku KTXA, KTXK, KTHH
TY 16.K03-47-2010

obpasoBaTeniel 0T HOMMHANbHOrO 3Ha4yeHWsa COOTBET-
ctytoT TOCT P 8.585-2001.

3. KoHcTpyKLUMA

Paboyasa 4acTb TepmonpeobpasoBaTenAa — Tepmonap-
HbIM Kabenb ¢ O4HOW MW C ABYMA napamu Xun U3 cnna-
BOB XpOMEJSIb-antoMerb, XPOMEnb-KOMNeb, U HUXPOCWII-
HWCWI, KOHLbl KOTOPbIX CBapeHbl BCTbIK U U30/IMPOBaHbI
Opyr oT gpyra n oT 060/104KN MUHepanbHON n3onAumen
(nepuknasom).

MaTtepuan o6ono4ku TepmonapHoro kabena MoxeT 6bITb
BbINOSTHEH N3 HepxkaBetowen ctanu 08X18H10T unu xa-
ponpo4Hbix cnnasoB XH78T, XH4510, 20X23H18.
Paboun cnan BbINOMHAETCA HEN30MPOBAHHBLIM WU
M30NMpoBaHHbIM. 10 KOHCTPYKTUBHOMY MWCMOJTHEHUIO
MOHTaXHOW M BbIBOLHOW 4acTu TepmonpeobpasoBa-
Tenu mnarotaenueatoTca Mogudumkaumi 1.1-1.3 ¢ nepe-
XOOHOWN BTY/IKOA WU NEPEXOLHON rONOBKOW UM MOAM-
dukaumm 2.1 ¢ NepexofHon BTYNKON M KOMMEHCALNOH-
HbIMW NPOBOAAMMW.
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KABEJIb HATPEBOCTOMKWUI MHOTOXXWUJbHbIA C MMHEPAJIbHOW U30TALMEN

TY 16.K71-376-2007

Kabenb HarpeBOCTOWKUI MHOFOXXWUJIbHbIN C MUHepanbHOW U30NAUMEeN cO cTanbHOW 060/1I04KOM MOBeEpX
Ka)kaon M30nUMpoBaHHOM XUIbl ANA cucTembl ynpasneHua AC. Kabenb npegHasHauyeH AnAa aKcnayatauuu
B C/leAylolUX YCIIOBUAX: B BO3AYLWHOW cpefe nNpu Temnepatype oT MuHyc 60 go nntoc 270 °C; npu OTHO-
cUTenbHOM BNa)kHocTu Ao 98% npu Temnepartype go 40 °C.

Yucno ~ HomuHanbHbIn HomuHanbHana HomuHanbHbIN
HomuHanbHbIn PacuetHan
Mapka W HOMUHanbHoe wamerp AnameTp TONWMUHA HapyX- AnameTp macea 1 km
Kabensa ce4vyeHune Xunbl A TEPMOINEKTPOA- | HOM 060J104KM, no cTanbHOM
M Kabena, Mmm kabens, Kr
MM HbIX XXWUJ1, MM MM obonoyke , Mm
BHYTPEHHWN
nosws (1+6)x1,5 1,38 0,35 3,0
KHMMCM-FR
7x1,5+16x0,35 13,0 5755
BHELUHWI NOBUB
16x0,35 0,68 0,21 2,0

Kabenb no TY 16. K71-376-2007 nmeet CepTudmkat cooTBeTcTBUA TpeboBaHMAM «TEXHUYECKOro pernameHTa
0 TpeboBaHMAX noxxapHon HesonacHocTu» Ne123-d3 ot 22.07.2008 r. B 4acTu coxpaHeHusa paboTocnocobHOCTH
B YCMOBMAX BO3AENCTBMA nnameHn B TedeHne 180 mmuHyT ¢ npeaenom orHectonkocTu MO 1 no FTOCT 31565-2012.

KABEJIb PAOMOYACTOTHbIN C MUHEPANIbHON U3ONALUMENA o
B METAJIJIMYECKOW OBOJIOYKE, TEPMOPAAWALIMOHHOCTONKMWI, OTHECTOMKUN

Mapka: PK 50-2,3-71 Hr (A)-FRHFLTx
TY 3588-407-00217053-2010

Kab6enb npegHa3Ha4yeH AnA aKcnayarauuMm B coctaBe 060pyAoBaHUA U3MEPUTENbHbIX KaHanos cuctem AC.

o HomuHanbHbIN
o HomuHanbHbIN HomuHanbHan o
HomuHanbHbI% HomuHanbHana HapY>XHbIA
HapY>XHbIN AVameTp BHYTPeH- TONuMHa BHew- TOoNwmMHa AnameTp BHel-
Mapka kabens nameTp kabensa Hero nposoAHuka HEro NPOBOAHNKA | ¢\, 1 ouku kabens Hero NPoBOAHMKA
A p ’ KOaKcuanbHoWm KoaKcuanbHou ’ P AHNK
MM MM KOaKcuanbHoWm
napbl, MM napbl, MM
napbi, MM
PK 50-2,3-71 Hr
(A)-FRHFLTX 5,0 0,45 0,35 0,50 3,0

* BepxHue npeaenbHble OTKOHEHMA MO ToWwmnHe 060/104KM HE HOPMUPYIOTCA
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TPYBYATBIE 3JIEKTPOHAIPEBATEJIU (T3HbI)

Mapka TOH
rOCT 13268-88

1. MNpeumywectBeHHaA o6nacTb NpMMEHeHUA

OpHo- 1 ABYXKOHLUEBble TpybyaTble HarpesaTenun npea-
HasHayeHbl A7 KOMNIeKTauMm npoMmblLLIEHHbIX YCTaHo-
BOK, OCYLLECTBAOLWMX HAarpes pasnunyHbix cpeq. TOH ns-
rotasnueatoT no FOCT 13268-88 n YepTexxam 3akasymka.

2. XapaKTepucTukum

e HomunHanbHoe HanpaxeHue, B: 12, 24, 36, 42, 48, 60,
127, 220, 380.

e PasBepHyTana anvHa: ot 250 go 6300 mm (BbibMpaeTcA
n3 paga Ra no NOCT 6636-69)

® HoMuHanbHble nNoTpebnAaemMble MOLWHOCTU, KBT, BbI6U-
patotcAa n3 paga: 0,40; 0,50; 0,63; 0,80; 1,00; 1,25; 1,50;
1,60; 2,0; 2,50; 3,0; 3,15; 3,50; 4,00; 5,00; 6,30; 8,0; 10,0;
12,0; 12,50; 16,0; 20,0; 25,0.

HoMuHanbHble ANWMHbI KOHTaKTHbIX CTep)KHeVI B 3a4enke u cooTBeTCTBylOWME UM YCITOBHbIEe 0603HayYeHnAa OOMKHbI
COOTBEeTCTBOBATDb:

HomuHanbHaA ANMHA KOHTaKTHbIX
CTepXHel B 3afenKe, MM 40 65 100 125 160 250 400 630
YcnoBHoe 0603HavyeHue A B C D E F G H

OnameTpbl TOH, mMm: 6,5; 8,0; 8,5; 9,5; 10,0; 13,0; 16,0.
Mo cornacoBaHuo U3roToBUTENA C NOTPEBUTENEM OOMNyCKaeTcA N3rotoBneHne TAOH ¢ opyrnMmn xapakTepucTmkamm.

3. XapakTepHbie cny4yau npumeHeHua TOH

YcnoBHble 0603Ha4YeHUA

= Harpesaeman cpepna XapakTep HarpeBsa
HarpeBaemoMn cpeabl P pen p P P
J Bopaa, cnabeliin pacTBop KUcnoT HarpeB, KnnAayeHne ¢ MakcmasnbHON TemnepaTypon
(PHoOT 5 R0 7) Ha o6onoyke 100°C
HarpeB B CNOKOMHOW ra3oBoii cpeae ¢ TemnepaTypon
T Bosgyx v npoyve rasbl 1 cmecu rasos P Pea paryp

Ha ob6onoyke TOH cB. 450°C

HarpeB B cpefe ¢ ABMXYLWIMMCA CO CKOPOCTbIO
R To xe MeHee 6 M/C BO34yxOoM [0 paboyel TemnepaTypbl
Ha o6onoyke TOH 450°C

HarpeB B cpefie ¢ ABMXYLUMMCA CO CKOPOCTbIO
N To xe MeHee 6 M/c Bo3ayxoMm, ¢ paboyel TemnepaTypon
Ha obonoyke TOH cB. 450°C

4 XKupbl, macna Harpes B BaHHax v ApYrnx eMKoCTAX

4. YcnoBHoe 0603Ha4yeHue TOH

TOH passepHyTOM AnMHOM 250 MM, AJIMHOW KOHTAKTHOrO CTEPXXHA B 3aaenke 40 mm auameTtpom 10 mm notpebnAaemon
MowHocTbio 0,25 KBT ana Harpesa Boabl. Ha HOMMHanbHoe HanpAXxeHue 127 B:

TOH-25A 10/0. 254127 TOCT 13268-88.
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TPYBYATBIE 3JIEKTPOHAIPEBATEJIA KPYTIOINo CEHEHUA

C XOJ10A4HbIMU BbIBOAAMU (T3HbI)

Mapka TOH
TY 16.K03.35-2003

1. MNpeumywectBeHHaA o6nacTb NpMMEHeHUA
Tpyb4aTble HarpeBaTenu npeaHasHayeHbl ANA KOMMIEeK-
Taumn MPOMBIWEHHbBIX YCTAHOBOK, OCYLUECTBMAKOLMX
HarpeB O60nbWKX OOBLEMOB pPa3fMYHbIX >KUAKOCTHBIX
cpen — BopAa, cnabbii pacTBOp KUCNOT, cnabbln pacT-
BOP LLeNnoYen, Xupbl, Macna, butym.

2. XapaKTepucTtuku

Hanuune xonopgHbix 30H HarpeBaTenen, HeobXoAMMbIX
ONA MOHTa)ka U NOAKIKYEHNA.

AKTUBHaA u XonoaHaA 30HbI pacnonoXxeHbl B O,D.HOI7I
cTanbHou 06ono4Ke.

* HomuHanbHoe HanpAxeHue, B — 220.

XAPAKTEPUCTUKWN HATPEBATEJIEN

MowHocTb KBT AnuHa TOH pa3BepHyTaa, m nnzzgzzggf;blx OunameTtp TOH, mm
6,0 9,5 0,5 6,8
9,0 19,0 3,3 11,4
10,0 17,0 2,3 11,4
11,0 17,5 2,2 12,0
12,0 15,0 1,0 11,4
15,0 14,5 1,5 13,5
16,0 17,0 3,0 13,3

3. YcnoBHoOe o603Ha4vyeHne TOH

T3H noTtpebnAemoi mowHocTbio 12 KBT Ha HanpaxxeHune 220 B:

e TOH - 12 kBT — 220 B.

B TexHunyeckn 060CHOBaHHbIX Cly4aAx Mo Npocbbe 3akasuyvka W Mo COorfiacoBaHuio ¢ pa3paboTyMKoM JonyckKaeTcA
narotoBneHne TOH ¢ ApyrMMyM KOHCTPYKTUBHBIMU 1 SNEKTPUYECKMMUN XapaKTePUCTUKaMU.

KABEJIb HATPEBOCTONKUA C MMHEPANbHOW U3ONALIMEWN,
C OABYMA METANNMUYECKUMU OBOJIOYKAMMU

Mapka KHMMC
TY 16.K71-244-95

Kabenb nmeeT oAHYy OAHOMPOBOSIOYHYHO TOKOMPOBOAA-
WY XUy N3 Hep>KaBetowen cTanu, nnaknpoBaHHON
Meblo, 3aKJIIOYEHHYIO B ABE MeTannnyeckme ob0oouKu,
M30MMpOBaHHbIe ApYr OT Apyra 1M OT TOKONPOBOAALLEN
XXWUMbl NEepPUKIa3oM 3NEeKTPOTEXHUYECKUM. BHYyTpeHHWIA

CNOV BHYTPEHHEN 060MT04KM U3rOTOBIIEH U3 MEAN, BHELU-
HUIA CNOW BHYTPEHHEN 060104KM — U3 MarHUTOMArKoro
maTepuana (ctanb 20). Hapy>xHaa obonoyka kabena ms-
roToBJfiIEHA U3 HEPXKaBEIOLLEN cTanu.

Kab6enb npegHasHa4yeH AnA AnuTenbHON aKcnyaTauMmM B BO3AYLWHON cpefe nNpu TemnepaTtype ot MuHyc 60°C
Ao nntoc 50°C npu HanpA>XeHUU NOCTOAHHOIO UNu NepeMeHHoro Toka Ao 500B yacTtoTou go 1kuy.

Yucno - HomuHanb- HomuHanbHbii | HomMuHanbHasa HomuHanb- PacueTHan
HomuHanbHbIN .y
Mapka | ¥ HOMUHanbHoe HameTp Kbl HaA ToNwWuHa anameTp TONWMHa HbI HapyX- macca
kabena | ceuenme xunbl | P MM ’ BHYTPEHHEWN Nno BHYTPeHHeW Hapy>XHOM Hbl guameTp 1km
Mm? 0005104KK, MM | 060NO4KEe, MM | O6GOJTIOYKU, MM kabenAa, mm | kabena, Kr
KHMMC 1x0,283 0,60 0,35 2,72 0,40 4,50 80,6
Ceptudumkarbi:

e CepTudukart cooTBeTCTBUA TPeboBaHMAM «TeXHUYECKOro perfameHTa o TpeboBaHMAX NoXapHon 6e3onacHOCTU»
Ne123-d3 ot 22.07.2008 I. B 4acTu coxpaHeHuA paboToCNOCOBHOCTU B YCNOBUAX BO3AENCTBUA NMIIAMEHN B TEYEHUE
180 MuHyT ¢ npegenom orHectorkocTun MO 1 no FOCT 31565-2012.
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KABEJ1b-OATYNK C MMHEPANIbHOW U3OJIALMEN

B OB0JIOYKE U3 HEP)XABEIOLLEW CTAIU

TY 16-505.430-75

Kabenb-gatunk npepHasHadeH anA paboTbl B peakTo-
pax B Ka4yecTBe [aT4MKOB 3HeproBblaenieHund, paboTta-
IOLMX B HEMTPOHHbIX U ramMmMa-noToKax npu HanpAXeHun
0o 36 B MOCTOAHHOrO MnyM NepeMeHHOro Toka 4acTtoTomn
[0 400 Iu.

Mapka kabena: KOMC (I'th) 1,2 — kabenb-gaTyvK ¢ Mu-
HepasnbHOM m3onAauuer B 060NI04KE N3 HepXKaBeloLen
cTanu 3MUTTEPOM U3 MOPOLKOOOPA3HON [BYOKMWCU

KABEJIM TEPMOYYBCTBUTEJIbHbIE

TY 16-505.431-73

Kabenu nprvMeHATCA B Ka4YecTBE TEpPMOYYyBCTBUTESb-
HbIX 3/IEMEHTOB B CUCTEMaXxX MPOTUBOMOXKAPHOW 3aLUMThbI
06beKTOB TexHuKU. Kabenu npegHasHadeHbl AnAa uk-
CUPOBaHHOIO0 MOHTa)ka npu HanpsxeHun go 30 B noc-
TOAHHOrO UM NEPEMEHHOr0 Toka 4YactoTon o 400 .

Mapka kabena: KTYC (C)-165 — kabenb TepMo4yBCTBU-

KABEJIN KOMBUHUPOBAHHbBIE

racpHuA ceveHnem 1,2 mm2.
HoMUWHanbHbIN Hapy>XHbIA anameTp kabena — 3,0 MM.

Ha kabenb no TY 16-505.430-75 umeetca Ceptudmkar
COOTBETCTBMA TpeboBaHUAM «T€XHUYECKOro pernameH-
Ta 0 TpeboBaHUAX noxxapHon 6e3onacHocTn» Ne123-03
0T 22.07.2008 1. B YacTu coxpaHeHna paboTocnocobHOCTHY
B YCNOBMAX BO3AENCTBUA NiameHun B TedeHne 180 MuHyT
¢ npegenom orHectonkocTu MO 1 no NOCT 31565-2012.

TENbHbIA C NOMYNPOBOAHVMKOBON M30MALMen ¢ Temnepa-
Typow cpabatbiBaHuAa 165 °C, OLHOXWIBHbIA, C XWUSIOM
N3 HepXKaBeloLwen ctanu, B 060104Ke N3 HepxkaBetoLlen
cTanu. HoMMHanbHbIA Hapy>XXHbIN anameTp kabena —
2,0mMMm.

C MMHEPANbHOW U30NALUUEN B CTAJIbHOM OBOJIOYKE

TY 16.K71-101-90

Kabenb rpysoHecywmii B 060/104KE U3 HEpXKaBetoLen
CTanM C MUHepanbHOM wu3onAuMen Ha Temneparypy
fo 600 °C n pasneHune po 20 Mla npegHasHadeH AnA
nepefadv curHanoB OT rMy6uHHbIX NPUOOPOB K Ha3eM-
HOW M3MEepUTENbHOW BTOPUYHOW annapaType B HarHe-
TaTenbHbIX, 3KCMNyaTauMoHHbIX M KOHTPOSbHbIX CKBa-
>XKMHax Ha MeCTOpO>XXAeHUAX, pa3pa6aTb|BaeMb|x Tenno-
BbIMM MeTopamu. Kabenb MOXeT ObiTb TakXe WUCNob-
30BaH 1 B reoTepmalsibHbiX CKBaXKMHaXx.

Mapku kabens:
e KKTMC (XK-2M) — kabenb KOMOUHMPOBAHHbLIA Tep-
MOMapHbIN C MUHEPANbHOW U30MAUMEN B CTanbHON 060-

NOYKE YeThIPEXXKUNbHBIV (ABE XWUMbl — U3 CNNaBOB XPo-
menb T, Konenb; ABe XWNbl — U3 Meau), HOMUHASbHbIM
Hapy>XHbIM anameTpom 3,0 MM 1 HOMUHAJTbHBIM CEYEHMEM
Xunol 0,283 Mm?;

e KKTMC (XK-2MC) — kabenb KOMOGMHMPOBaHHbIA Tep-
MOMapHbIA C MUHEpPasribHOW N30nAUnen B CTanbHOM 060-
NOYKE YeThIPEXXKUNbHBIV (ABE XWUMbl — U3 CNNaBOB XPo-
menb T, Konenb; ABE XWMbl — W3 Meau, NnakupoBaH-
HOW HepyXaBetoLleln CcTasbio), HOMUHANbHBIM Hapy>KHbIM
avametpoMm 3,0MM UM HOMMWHANbHbIM CEYEHWMEM >KMIbl
0,283 MMm2.

CtpouTtenbHaa anvHa kabena — He meHee 800 m.
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HOBbIE U3AOEJIUA (HOBUHKW)

3NIEKTPOHATPEBATEJIN HA BA3E HATPEBOCTOMKOIO KABEJIA

MpenHasHayeHbl ANA o6orpeBa OTKPbITbIX NAOWAaA0K, TPy60npoBoAoB, pe3epByapoB, eMKOCTel U Ap. CUCTeM.

Mpumep ycrnoBHOro 0603Ha4eHuA:
TOH-KHMCH 1*0,502 L40m — TOH Ha 6a3e HarpeBOCTOMKOro kabens C MUHepasnbHOW udonAuven B 060fouke
13 Hepxkasetollen ctanu 08X18H10T ¢ »unon n3 Hukena ceveHnem 0,502 mm? gnivHown 40 m.

TokonpoBoaALwan xuna OAHOMPOBONOYHAA
M Huxpom (HxH), ctans (C), Hukens (H),
aTepuan Xunbl
’ \ KoHcTaHTaH (KH), meap (M)
HapyskHaa 060104Ka HepxaBetowan ctanb 08X18H10T, Cnnas
Py XH78T
UsonAauua OKMCb MarHuA
Hapy>xHbiih auameTp ot 2,0 0o 6,5 Mm
k / MakcumanbHaa gonyctumas 0600 °C
Temneparypa aKcnayatauuu A
YaenbHaA MOWHOCTb o1 10 po 150 B1/m

3ArOTOBKA T30 C OAWHAPHbIM, ABONHbIM WU MHOIOKPATHbIM KOHYCHbIM
NMEPEXOAOM C OAHOIoO AMAMETPA HA APYTOU NPU PA3JTIMYHbIX ANTUHAX
YTOHEHHbIX YHACTKOB

MNpeaHa3HayYeHbl ANA U3roTOBJNIEHUA Tepmonpeobpa3oBaTtenei, ANA KOHTPONA TemnepaTtyp B TPyAHOAOC-
TYMHbIX MecTax pa3fiMdHbIX cpea.

Mpumep ycrnoBHOro 0603Ha4eHuA:

3arotoBka TOl-UH 7,2-4,6-1,8 L365 — 3arotoBka TOll (Ha 6as3e 4-XWUNbHOrO TepmonapHoro kabens) B o6o0-
NnoYke M3 cnnaeBa MHKOHenb 600 c unamy Xpomenb-antoMeSlb ANaMeTpoMm 7,2MM C KOHYCHbIMK nepexojamu Ha
n.4,6 n g.1,8Mm obLwen gnuHom 365mm.

B AnanasoHe

AvameTp nepexoaos 0710 110 0.5 MM

Kofn4yecTBO nap

1,2,3
TEpPMO3NeKTPOOB

no TpeboBaHuio 3a-
Ka34yuka

L. AJIUHbI Nepexonos
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T3H MAJIbIX PASMEPOB HA BA3E HAFPEBOCTOUKOIO ABYX)KUNbHOIo KABEJIA
C KOHYCHbIM NEPEXOAOM C OAHOIo AMAMETPA HA AAPYTOU MNPU PA3JTIUYHbIX
OJINMHAX AKTUBHOU HYACTH

NMpepHa3Ha4yeH AnNA U3roToBNIEHUA HarpeBaTesibHbIX CUCTEM, MPUMEHAEMbIX B OrpaHM4eHHOM NpoCcTpaHCTBe.

Mpumep ycrnoBHOro 0603Ha4eHuA:

TOH-KHMCH 2*0,0354,5-1,4 L0,75 — TOH Ha 6a3e kabenAa HarpeBOCTOMKOro ¢ MMHepanbHOM nsonaumen B 0601o4ke
13 Hepasetowen ctany 08X18H10T ¢ AByMA HMKeneBbIMY Xunamu ceveHnem 0,035 mm2, nnameTpom 4,5MM C KOHYC-
HbIM nepexoanom Ha auameTp 1,4mm obwen annHomn 0,75 m.

AnameTp nepexonos B AnanasoHe oT 5,0 o 1,0 mm

AJNTMHa nepexoanoB no TpeboBaHuWIO 3aKkas4ymka

ABYX- U YETbIPEX>XXUNbHbIA TEPMOMAPHbIA KABEJSb
C LEHTPAJIbHbIM CKBO3HbIM KAHAJIOM

MpeaHa3HavyeH ANA U3roToBJIEHMA KabenbHbIX TepmonpeoﬁpasoBaTeneﬁ C BO3MOXXHOCTbIO NPOBEPKU TOY-
HOCTU (haKTUYECKUX nokasaHumn Temnepatypbl KOHTPOJIbHbIM AaT4YUKOM.

Mpumepbl 3aNUcKn ycNoBHOro 0603Ha4YeHus
KTMCOXA (XK) 2x0,3 4. 6,5
KTMCOXA (XK) 4x0,3 4. 6,5
KTMCOXA (XK) 2x0,3 4. 4,9
KTMCOXA (XK) 4x0,3 a. 4,9

KABEJ1b lgBA,qPATbe C MMHEPANTbHON U3ONALUMEN B CTAJIbHOW OBOJIOYKE
C MEOHOM XXUNON MAPKU KMCKM 10X10

MpepHa3Ha4vyeH ANA U3roToBJIEHNA MHAYKTOPOB Harpesa.
Kabenb yKOMMeKTOBbIBAETCA MeTaNlIokepaMmyecKMmn 3agenkamm Ha Temnepatypy fo 600 °C.

pa3smep Xunbl (CpaBo4HO) 6,4x6,4MM
TemnepaTtypa Ha NOBEpPXHOCTU 0o 500 °C
MakKcumarsibHaa aJsiuHa 200 m
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