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UHudopmauusa o npeanpuatnn OO0 «AyCTeHUT»

O Hac

Poccunckoe Toproso-npomssoactBeHHoe npeanpuatne OO0  «AyCTeHUTY,
ocHoBaHHoe B 2003-em rogy, C MOMEHTa CBOEr0 OCHOBaHUS SIBMSIETCA aKTUBHbLIM
YYaCTHMKOM pbIHKa KOMMIIEKTYIOLWNX KOMMOHEHTOB, MCMNONb3yeMblX npu cbopke
TEepMOaneKkTpu4ecknx npeobpasoBaTenen B LENOM WU Tepmonap B YaCTHOCTMW.
Haunnas ¢ 2009-ro roga, npeanpustve 3Ha4YuMTENbHO pacLUMpUIo aCCOPTUMEHT
npeanaraemMon NpoayKuuun, BKAKOYMB B HEro M3genust n3 kepamuvkn n kabenbHo-
NPOBOAHUKOBYKO MPOAYKUMIO, MCMNOSMb3yeMble Npu Npom3BoAcTBe U cbopke
TepmonpeobpasoBaTtenen / Tepmonap.

Mbl, TO €CTb KOMMEKTUB NpPeanpuaTus, obnagaem TEXHUYECKUM MOHUMAHUEM
cneundrkn  nNpom3BoAcTBA W MUCMOMb30OBaHWs  TepMonpeobpasoBaTtenen,
OTNMYaEMCSI BbICOKMM YPOBHEM MEXKYIbTYPHON KOMMETEHUUW — YTO OAET Ham
PS4 NPeMMYyLLECTB Mpu paboTe C MHOCTPaHHbIMW MOCTaBLUMKAMU — U MMEEM
GoraTbli onbIT paboThl, KAk C POCCUNCKUMU, TaK U C MHOCTPAHHbLIMU KOMMaHUAMM.

Cneuwnanusauus

OOO «AycTeHMT» cneunanu3MpyeTcss Ha MNOCTaBKax Kak OTAEeNbHO B3ATbIX
KOMMIEKTYOLWMX ANS TePMO3NEKTPMYECKNX NpeobpasoBaTenen, Tak U LerbHbIX
TepmonpeobpasoBaTtenen. [lpu 3TOM OCHOBHOE BHUMaHME Mbl yaensiem
NPUMNOXEHNSIM, B KOTOPbIX K TEPMO3JIeKTpUYecKUM npeobpasoBaTensam unm
OTAENbHbIM MX KOMMOHEHTaM MNPeObsBIAITCA HUXecnegywwme crneumanbHble
TpeboBaHua:

* MOBbILLEHHAsA TEPMOCTONKOCTb, XKapOCTOMKOCTb, Kapornpo4YHOCTb U
OrHEeYynopHOCTb, a Takke BblCOKas YCTOMYMBOCTb K TEMMOBLIM yaapam;

* NOBbILIEHHAsA BNAroCcTOMKOCTb, @ TaKKe NoBbILWEHHas abpa3mBHas, XMmmyeckas
N KOPPO3MNHAsS CTONKOCTb;

» 0C000 HM3KME 3HaYeHns AOMNyCcKoB reoMeTpn4ecKkoro ncnoJiHeHnAa otaoesibHo
B34TOro0 KOMIMOHEHTAQ;

* 0C000 HM3KME 3HaYeHus NMBo accMMeTpu4HOe pacnpeaeneHne onycTuMbIX
OTKIOHEeHun curHana tepmonapsl ot HCX.
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I'IOTpeﬁwTen bCKadA UeHHOCTb

MoTpebutenbckaa uUeHHOCTb, co3gaBaemass OOO «AyCTeHUT», BblpaxaeTcsa
npexne BCeEro B MNPeaoCTaBMSAOWENCS HaAWUM  KIIMEHTaM BO3MOXHOCTHU
9KOHOMWUN BPEMEHHOTO M (UHAHCOBOrO PECypCcoB, pPe3ynbTUpyowen u3s
OTCYTCTBMS 4S5 HALLINX KIMEHTOB HEOBXO4MMOCTH

* 3aHMMaTbCHA NONCKOM OTBEYatoLen nx Tpe6OBaHI/IFIM npoayKkuunu,

* yCTaHaBJIMBaTb KOHTaKTbl, BECTW NeperoBopbl 1 BCTyMaTb B NMpaBOBbIE
OTHOLWEHNA C NHOCTPaHHbIMU NMOCTAaBLLUMKAMMU;

* OpraHn3oBbIBaTb TPAHCMNOPTUPOBKY, CKIlaanpoBaHne, CtpaxoBaHune 1
TaMOXEHHYI0 OTYUCTKY MMNOPTUPYEMOro ToBapa;

* CBA3bIBaTb 060POTHbIE CPeACTBa B NpoayKuun 6e3 noTepn BO3MOXHOCTU
pEerynsipHo nony4yaTb NPOAYKUMIO B PEXMME TOYHO B CPOK (just-in-time);

* OXXMaaTb NPOM3BOACTBA U uMnopTa TpebyemMoro HauMeHOBaHuS
npoayKuMn B criydae Hanmuus aptukyna Ha cknage OOO «AyCTeHuT».

Kpome Toro, gononHutenbHaa notpebutenbckas LEeHHOCTb CO30aéTcs 3a CYEeT
OKa3aHMS KOHCYNbTaUMOHHbBIX YyCryr noTpebutenam npegnaraemMon Hamu
NPOAYKLUMN OTHOCUTESNBbHO TEXHUYECKUX XapaKTepPUCTUK M IKCMNIyaTauMOHHbIX
CBOMCTB 3TOW MpOAyKUMKW, a Takke €€ TMPUMEHMMOCTU B pPasfNYHbIX
NPUNOXEHUSX.

MapTHEpPCTBO U reorpacpmsa MHTepecoB

B pamkax Haluern paboTbl C NOCTaBLUMKAMN Mbl COTPYAHMYAEM UCKIMIOYUTENBHO C
NpeanpuUaTUAMU-NPOM3BOANTENAMMU nnu ohmumnanbHbIMM TOProBbIMU
npencrtaBMTeNbCTBAMM npounsBoauTenemn TEPMOINEKTPUYECKNX
npeobpasoBaTenen / Tepmonap, a TakkKe COOTBETCTBYHLIMX KOMMMEKTYOLMX
KOMMOHEHTOB U KaberbHO-NPOBOAHWKOBOW MPOAYKUUW, NpeAHas3HayYeHHbIX Ans
npou3BoacTBa n cbopkm TepmonpeobpasoBaTenen.

eorpacumsa HawmMx KOHTAKTOB M OEr0oBbIX MHTEPECOB BKM4YaeT B cebsa cpeaum
npoyero npeanpuaTMs M3 Takux CTpaH Kak [epmaHus, BenukobputaHus,
®paHuusa, HunaepnaHabl, Utanna, CLWIA, KaHaga, AnoHus n Kntan.
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MNepeyeHb NpennaraeMmon NpoaykKUum
= KabenbHO-NPOBOAHMKOBAasA NPoaYyKUUSA

* MPOBOSIOKA U3 TEPMOCHNIIaBOB
= TepMOnapHasi NpoBOSIOKa
» TEPMO3SIEKTPOAHAA NPOBOSIOKa
* NpoBoAa 1 kabenu gns TepmonpeobpasoBaTenen Temnepartypsbl
= TepMoOnapHbie nNpoBoaa
» TEPMO3MIEKTPOAHBbIE NPOBOAA
* YANUHUTENbHbIE NPOBOAA
* KOMMNEHCALUNOHHbIE NPOBOAA
= )xapocTonkune (704-1204°C) TepmonapHbie U TEPMOSNEKTPOLHbIE
nposoja
* TepMOnapHbIN Kabernb ¢ MMHepanbHOW n3onsaumen

= 3alMTHAA KepaMuyeckas apmaTtypa

* 3alUUTHbIE KEpaMUYECKMe Yexnbl
* N3 KEPAMMKWN C MOBbILLEHHbIM COAEPXXaHMEM OKCuaa antoMUHUS
Al203
* U3 KEpaMMKK Ha OCHoBe Kapbuaa kpemHus SiC
* U3 KepaMUVKK Ha OCHOBe HUTpuaa kpemHus Si3N4
* 3aLLUUTHbIE KEPaAMMYECKME N30NATOPLI N3 copToB kepamukn C610 n C799

= )KaponpoyHas 1 KOPppPO3NOHHOCTOMKaA Tpyba Ans TepMomMeTpUm

» Mapku ctanm
* AYyCTEHUTHbIE
= 12X18H10T
= 08X18H10T
= 10X23H18
» MapTeHCUTHbIE
= 10X17H13M2T
» deppuUTHbIE
= 15X25T
= CnnaB Ha HUKeNeBon OCHOBE:
= XH78T

» TepMmonpeobpasoBaTenu Ansi U3MepeHUsA TemnepaTypbl B pacnsiaBax
LBETHbIX MeTannoB
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I. KabenbHO-NpoBOAHUKOBAs NpoayKuus

1. lMpoBONoOKa n3 TepMocnnaBoB
1.1 TepmonapHasi npoBoJiOKa

Mog TepmonapHOW NPOBOSIOKOW MOHMMaeTCA
NpoBOMoOKa, ucnonb3yemaa pgns npousBoacTea
HenocpeacTBEHHO TepMonapbl UM TEPMONapHOro
nposoaa.

Ona obecneyeHns AOOMNOMHUTENBHON  3aLLMTbI
nocraBnsgemas TepMmonapHas npoBOfiOKa B
3aBMCMMOCTM OT CnnaeBa, W3 KOTOPOro OHa
M3roToBrieHa, MOXeT OblTb MOKpbITa NakoM,
OKCMAMpPOBaHa UNn nogseprHyTa NpoLeccy NCKYCCTBEHHOrO ctapeHus. Kpome Toro
OO0 "AycTeHnT" OCyLLEeCTBNAIOTCS NOCTaBKM NPOBOSIOKM U3 XPOMENSA U antoMens
CO CTabmnnanpoBaHHOMW KPUCTANNYECKON PELLETKON.

[aHHbIn NpoAyKT MOXeT OblTb WHTEepeceH, Mpexae BCero, MpPoOU3BOAUTENSM
Tepmonap 1 TepmMonapHbIX NPOBOAOB.

Cnnasbl
lMocTaBnsiemas TepMonapHas NpoBOSioka NPONU3BOANTCH U3 CrieAyoLMX CNI1aBoB:

= XpOMEnb,

= aniomernb,

= )Keneso,

* KOHCTaHTaH,
= Meab,

= HUXpOCUH,

= HUCUI.

OvameTpbl

TepmonapHasa npoBosioka 6€3 NOoKpbITUS B 3aBUCUMMOCTW OT CrflaBa NocTaBnsaeTcs
anametpom ot 0,03 go 10 mm.

TepmonapHas NpoBOfioka C NakoBblIM MOKPbITUEM B 3aBMCUMMOCTM OT CnfaBa
noctaensetcsa gnametpom ot 0,03 o 1,5 mm.

www.austenit.biz
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I'Ipep,BapvlTeano OKUCINeHHada TepMonapHasa npoBOJiOKa M3 CrjlaBoOB XpPOMeESlb U
aritomMersb B 3aBUCMMOCTHU OT CrijiaBa NnocrtaBndaeTcAa guameTpom OT 100 4 mm.

KannbpoBka

KannbpoBka TepmonapHOM MNPOBOMOKN MNPOM3BOAUTCA B COOTBETCTBUM CO
cnenyoLwmMmMm MeXayHapoaHbIMK n HaLMOHanNbHbIMM cTaHaapTamu,
onpeaensoWMMK, OManas3oHbl M3Mepsiemblx Temnepatyp, HCX wun npegenbHo
AONYyCTUMbIE OTKITOHEHUS! OT HUX:

= [OCT P.8.585-2001

» [IEC 60584 (MOK 60584)
= ASTM E230

= DIN EN 60584

 NF EN 60584

» BS EN 60584

= JIS 1602

BHumaHue! [Nlomumo TepmonapHOM MNPOBOSIOKM CTaAHOAPTHOM KanubpoBKU Mbl
npeanaraem NpPoOBOJSIOKY CO creumanbHbIMU A40MYCKamu, B T. Y. C OTKIIOHEHUSIMA OT
HCX wuCKNoYUTENBbHO B MOMOXUTENBHOM  UAW  OTpUUATENBbHOM  YMCITIOBOM
ananasoHe (Hanpumep, 0/+1°C nnun 0/-1°C Ha 3agaHHOM guana3oHe U3MepaeMblX
TemnepaTyp), a Takke C MUHUManbHbIMK OTKMOHeHNAMM oT HCX (Hanpumep, < *
0,5°C Ha 3agaHHOM guanas3oHe U3MepsieMbixX Temneparyp).

Knaccbl gonycka:

Mo TOYHOCTU M3MEPEHU TepmornapHasi NPOBOJSIOKA B CTAaH4APTHOM WCMOSTHEHUK
noctaensietcs 1-ro, 2-ro unu 3-ro Krnacca Aonycka cornacHo BblbpaHHOM Hopme
kanubpoBkn. O3HAKOMUTLCA C NPEAYCMOTPEHHLIMU  PasfMYHbIMU  HOpMaMu
npeaenbHo OOMYyCTUMbIMK  OTKMOHeHMsIMM oT HCX u©  cooTBEeTCTBYHOLWMUMMU
AvanasoHamMmyM U3MepsieMblXx TemnepaTyp [Afs pasHbiX TUMNOB TepMOnapHOW
MPOBOSIOKM B 3aBMCMMOCTU OT Krnacca Bbl moxeTe, obpaTuMBLUMCL K OOKYMEHTY
Knaccbl gonycka ansi TepmonapHbIX U TEPMO3EKTPOAHbIX MPOBOAOB M NPOBOSIOKU
B 3aBMCUMOCTW OT cTaHgapTa.
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1.2 TepmoaneKkTpoaHas NpPoBOJSIOKa

Mo TepmoanekTpogHOM MPOBOSIOKOW MOHMMaeTcs
NpoBOSiOKa, McChnonb3yemasa [Ans  npou3BoAacTBa
npoBodoB W kabenenm nO3NEKTPOAHOM  n/vnu
CYMMapHOM KOMMEHCaUnn TepMOINEKTPOABMXKYLLEN
cunbl (TOAC) Tepmonapsbl. NogobHble nposoaa u
kabenu ob603HavyarTCA B HOPMATUBHbBIX JOKYMEHTaxX
Kak  «TepMoanekTpogHbie». Kpome TOro mx
Ha3blBaloT Takke YOSNIMHUTENbHbIE nnu
KOMMNEeHCaUNoHHbIe npoBoda M kabenu B 3aBUCMMOCTWU OT crnocoba KomneHcaumm
TOOC Ttepmonapsl. NogobHbie npoBoaa 1 Kabenn NPUMEHSAITCA B CBOK ovepenb
Ans coegmHeHns cBobOAHbIX KOHLOB TEPMONapbl C USMEPUTENBHOM LIENbIO.

Cnnasbl

MocTaBnsiemas TEPMOIJIEKTPOOHaA NPOBOJIOKa Npon3BoaAnTCA U3 crieayrunx
Crnj1aBOB:

* XpOMEnb,

= anomMernb

= Xeneso,

= KOHCTaHTaH,
= Meqb,

* HUXPOCUN

= HACUN

OuameTpbl

TepMoanekTpogHaa npoBosioka ©e3 MOoKpbITUS B
3aBMCMMOCTW OT ChnaBa NocTaBnseTcs AnameTpom
o1 0,03 go 10 mm.

TepMmoanekTpogHass  MNpPOBOMIOKA C  flakoBbIM
NOKPbITUEM B 3aBUCMMOCTU oT cnnaea
noctaensietcsa anametpom ot 0,03 go 1,5 mm.

lMpenBapuTenbHO OKUCREHHAs TEePMOJNEKTpoaHas
NPOBOSIOKa U3 CniaBa XpoMernb NocTtaBnseTcs gnameTpom ot 1 oo 4 mm.
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KanubpoBka

KannbpoBka TepMOo3neKkTpoaHOM NPOBOSIOKN NPOM3BOAMTCS B COOTBETCTBUM CO
cnegyrowmmm MeXxayHapoaHbIMn " HaLMOHanbHbIMN cTaHgapTamu,
onpegenawwMMmn  guanasoHbl pabounx Temnepatyp, HCX wn npegenbHo
OONYCTUMbIE OTKIIOHEHUS OT HUX:

= [OCT P.8.585-2001

= [EC 60584 (M3K 60584)
= ASTM E 230

= DIN 43722

= NFC 42324

= BS 4937 yactb 20

= JIS 1610

BHumaHue! [loMnMO TEpPMOINEKTPOLHOW MPOBOSIOKM CTaHOAPTHOM KannbpoBKu
Mbl NpeanaraemMm NPoBOSIOKY CO cneumanbHbIMU SOMyCKaMu.

Knaccbl gonycka:

[0 TOYHOCTM WM3MepeHUrn TepMOoINeKTpoaHas MpPOBOMIOKa B CTaHOAAPTHOM
NCNOMNHEHUN nocraeBnsaeTcs 1-ro n 2-ro knacca gonycka cornacHo BbliOpaHHOM
HopMe Kannbposkn. O3HAKOMUTBLCA C NPEeAYCMOTPEHHBIMU Pa3fMYHbLIMU HOPMaMmn
npeaenbHO  AOMYCTUMbIMK - OTKNOHeHnaAMn o1 HCX u  cooTeeTCcTByHOLWMMU
AnanasoHamn paboyux TemnepaTyp AN pasHblX TUMOB TEPMOSNEKTPOLHOM
NPOBOSIOKNU B 3aBMCUMOCTM OT Kracca Bbl mMoxeTe, ob6paTMBLUMCL K OOKYMEHTY
Knaccel gonycka gng TepMonapHbIX U TePMO3NEKTPOAHbIX MPOBOAOB U MPOBOSIOKN
B 3aBMCMMOCTW OT CTaHaapTa.
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2. NMpoBoaa n kadbenu Ana TepMo3rieKTpU4ecKnx npeobpasoBarenen
2.1 TepmonapHbI“ NpoBOA,

Mop TepmonapHbIM NPOBOAOM MOHMMAETCA NPOBOA,
NPUMEHSAEMbIV ans N3roToBNEHMUS
HenocpeacTBEHHO Tepmonapsbl.

Tunbl TOKONPOBOAALLMX XKUN

TepmonapHbie nposoaa NOCTaBnNATCA c

TOKOMPOBOASLIMMM  XUNamMu U3 crieayroLLmx
CnnaBoB, obpasylowmx  cneagyroLime BUObI

TEePMOINEKTPOAHbIX Nap:

Tvun TepMonapsbl O603Ha4YeHue
corn. FOCT, M3K, MaTepuan TOKONPOBOAALMX XUN Tepmonpeo6pa3soBaTtens
DIN, ANSI u np. corn. FOCT

K NiCr-Ni - xpomenb-aniomerneBble TXA

J Fe-CuNi - xxene3o-KoOHCTaHTaHOBbIE TXKK

N NiCrSi-NiSi - HUXpocun-HUCHMnoBbIe THH

T Cu-CuNi - Megb-KOHCTaHTaHOBbLIE TMKH

E NiCr-CuNi - xpoMerb-KOHCTaHTaHOBbIE TXKH

S Pt10Rh-Pt - nnatuHopoann-nnaTMHoBbIe TN

R Pt13Rh-Pt - nnaTtuHopoauin-nnaTtuHoBbie T

B Pt30Rh-Pt6Rh — nnatuHopoguii-nnatnHopoaveBbie TrP

MN30onAunOHHbIe mMaTepuanbli

M3onaumoHHble MaTtepmanbl  (KpoMe 0CoB0 TepMOCTOMKUMX U OFHEeCTOMKMUX)
NOCTaBMSAEMbIX TEPMOMAPHbIX NPOBOLOB B MMOKOM M30MNAUUM U COOTBETCTBYHOLLME
AnanasoHbl paboymx TemnepaTtyp oTobpaxeHsbl B creytoLlen Tabnuue:

M30onsumoHHbIN MaTepuan Onana3oH paboumnx
PasHoBuAHOCTb MaTepunan Temnepartyp
Tepmonnact PVC (NBX) -25-105°C
PTFE -190 - 260°C
PFA -190 - 260°C
dToponnact FEP -100 - 205°C
ETFE -100 - 155°C
ECTFE -100 - 135°C
TepmonnacTuUyHbIN anacTomep TPV -50 - 125°C
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U3onsaumoHHbIN MaTepuan Ounana3oH pabounx
Pa3HoBugHOCTbL MaTepunan Temnepartyp
Onactomep CUINNKOHOBBIN Kay4dyk -60 - 180°C
0BbI4HOE -60 - 350°C
CTeknoBonokHo - v O
NOBbILLEHHOW HAarpeBOCTONKOCTM -60 — 650°C

Pa3mepbl U CTpOeHME TOKONPOBOAALLMUX XKUI

TepmonapHble npoBoga MNOCTABMAAKTCA Kak B MHOrOMPOBOMOYHOM, Tak M B
OLHOMNPOBOSIOYHOM UCMOSIHEHNN TOKOMNPOBOAALMX Xun / Tepmoanektpogos. B
WCMNOMHEHUN OMaMeTp TOKOMPOBOAALLEN KUMbl  MOXET
coctaenatb ot 0,03 go 10,0 mm. CTpoeHune n pasmepbl MHOFOMPOBOSIOYHbLIX XKW
oTobOpaxeHbl B criegytoLlen Tabnuue:

OQHOMPOBOJIOYHOM

CeyeHue Xunbl B MM2 ﬂuame'rp Xunbl B MM CTpoeHMe: KOJ-BO MPOBOJIOK X AnaMeTp B MM
0,10 0,42 13x0,1
0,48 7x0,16
0,14 0,49 18x0,1
0,18 0,54 10x0,15
0,22 0,60 7x0,2
0,66 15x0,15
0.25 0,65 32x0,1
0,34 0,75 7,0,25
0,38 0,80 19x0,16
0,90 7x0,3
0,50 0,95 16x0,2
0,90 19x0,18
1,15 24x0,2
0.75 1,15 19x,0,23
10 1,32 32x0,2
' 1,30 19x0,26
15 1,63 48x0,2
’ 1,61 37x0,23
o5 2,07 50x,025
' 2,03 37x0,29
4,0 2,61 56x0,3
6,0 3,19 48x0,4
10,0 4,16 80x,0,4
16,0 5,76 126x0,4
25,0 7,48 196x0,4

MoMUMO yKa3aHHbIX pa3mMepoB TepMonapHble NpoBoda MOCTaBAAKTCA COrfiacHo
aMepuKaHCKOMYy copTaMmeHTy nposogoB W nposonok (AWG) ¢ pasmepamu
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TokonpoBoadawmx xun ot AWG 10 go AWG 30 BkntountenbHo. O3HAaKOMUTBLCS CO
CTPOEHMEM MHOrOMPOBOSIOYHbIX TOKOMPOBOAALMX KW B 3aBUCMMOCTM  OT
pa3mepa xunbl cornacHo AWG Bbl MmoxeTe, o6paTBLUUCE K AOKYMeHTY CTpoeHune
MHOrOMPOBOSIOYHbIX XWUN pasHbiX AnameTpoB cornacHo American Wire Gauge
(AWG). Y3HaTb, KakoMy AvaMeTpy B METPUYECKOM BbIpaXeHUN COOTBETCTBYET TOT
unn nHon AWG, Bbl MoxeTe, 03HaKOMMBLUMCb C OKymeHTOM ConocTtaBrneHue
American Wire Gauge (AWG) ¢ cedeHnsiMn 1 guameTpamMu TOKOMPOBOOSALLMX XN
B METPMYECKOM BbIpaXXEHUM.

KanubpoBka

KannbpoBka Tepmonapbix nNpPOBOAOB NPOU3BOAUTCA B COOTBETCTBUM  CO
cnegyowmmm MeXayHapoaHbIMU n HaLMOHaNbHbIMM cTaHgapTamu,
onpegenarWMMn  aAnanasoHbl uM3MepsieMblx Temnepatyp, HCX u npegenbHo
O0MNYyCTUMbIE€ OTKIOHEHWUSA OT HUX:

» [OCT P.8.585-2001

= |IEC 60584-2 (M3OK 60584-2)
= DIN EN 60584

= ASTM E230

= NF EN 60584

= BS EN 60584

= JIS 1602

BHumaHue! lNomumo ctaHgapTHOM KanmbpoBKM Mbl Npeanaraem TepMonapHble
npoBofa cneuuanbHOM KanubpoBkM B T. 4. C OTKNOHeHusamMuM oT HCX
NCKIMIOYMUTENBHO B MOSIOXUTENBHOM UMW OTpULATESNIbHOM YMCIIOBOM [uana3oHe
(Hanpumep, 0/+1°C unun 0/-1°C Ha BCEM Ouana3oHe naMmepsieMblx Temneparyp), a
Takke C MUHUManbHbIMW OTKIOHEHUsAMK OoT HCX (Hanpumep, < + 0,5°C Ha BCEM
AnanasoHe n3MmepsieMblx Temneparyp).

Knaccbl gonycka

lMocTaBnsiemble TepMonapHbie NpoBoaa KanubpytTes no 1-my 2-my u 3-my knaccy
ponycka. O3HaKkOMUTbCA C NPegyCMOTPEHHbIMW  PasfMYHbIMWU  HOpMaMK
npeaenbHO  AOMYCTUMbIMK - OTKNOHeHnaAMn o1 HCX 1 cooTeeTCcTByHOLWMMU
AnanasoHamMmn u3aMepsieMblX TemnepaTtyp AnA pasHblX TUMNOB TepMonapHbIX
NpOBOLOB B 3aBMCUMOCTM OT Knacca Bbl moxeTte, obpaTvBLIMCL K OOKYMEHTY
Knaccel gonycka gng TepMonapHbIX U TEPMO3NEKTPOAHbIX MPOBOAOB U MPOBOSIOKN
B 3aBMCMMOCTW OT CTaHgapTa.
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2.2 TepMO3neKTPOAHbIN NPOBOA

Mo TepMOaneKkTpoaHbIMM MPOBOAAMM MOHMMAKOTCA MNpoBOAda, ChnyXaiwme Ongd
coeanHeHuss CBOBGOAOHBIX KOHUOB Tepmonapbl C  WU3MEPUTENbHOM  LEMbO.
TepMOanekTpoaHble MOXHO pasgenntb Ha YONUHUTESbHbIE U KOMMEHCAUWNOHHbIE.
YonuHuteneHble npoBoga obecneyvBaloT NO3MEKTPOOHYHO, @ KOMMEHCALNOHHbIE
npoBoda - CyMMapHyk KommneHcauuio TepmoanekTpoasmxywen cunbel (TIOOC)
TepmMmonapbl.

2.2.1 YOnuHumenbHbIe nposoda

YanuuuteneHble NpoBOAa  UCMONb3YKTCA  Ans
COeauHEHNs1 TepMmonapbl C U3MEPUTENBHON LENbIO.
MpoBOAHUKN YONMNHUTENBHBIX MPOBOAOB COCTOAT U3
TEX e CnnaBoB, YTO W TEPMO3INEKTpoabl, K
KOTOpPbIM OHU NoaCOEeANHSAIOTCS. OT1nunuune
YOMVHUTENbHBIX  MPOBOAOB  OT  TEPMOMNapHbIX
NPOBOAOB COCTOMT B TOM, YTO Ans NepBbIX
aencrteyeT ropasgo  Gonee  y3kunm  gmanasoH
pabounx TemnepaTyp. ATUM 0b6bsACHseTCA n bonee
HU3Kada LUeHa yaSIMHUTENbHbIX NPOBOAOB MO CPABHEHMIO C TEPMOMNAPHLIMN.

Tunbl TOKONPOBOAALLMNX XKUI

YOonuHUTENbHbIE nposoga nMoCTaBNATCA C TOKOMpoBOAALLMMU XUIaMn CO
cnegyowmnmMmmn codeTaHnAMM maTtepumasnos:

Twun Tepmonapbl corn. Cnnas Tun yanuHUTenbHbIX O6o3HauyeHue
FOCT, M3K, DIN, TokonpoBoasuwux (npoeogoB corn. FOCT, | Tepmonpeo6pasoBatens
ANSI u np. xun M3K, DIN, ANSI un np.* corn. FOCT

K XpOMenb-antomernb KX TXA

N HUXPOCUI-HUCUIT NX THH

E XpOMerib-KOHCTaHTaH EX TXKH

J Xerne30-KOHCTaHTaH JX TXK

T Me[ab-KOHCTaHTaH X TMKH
* - ycrnoBHoe o603HaYeHne yanvHuTenbHbIX NPOBOLOB NPOM3BOAUTCA NYTEM npubasneHns Bykebl
«X» k bykBe, obo3HavaroLen TMn TepMonapsbl, AN KOTOPON OHU NpefHa3HaYeHb.

N30nAunOHHbIe MaTepuanbl

M3onaumoHHble MaTtepuanbl  (KpoMe 0COB0 TEepMOCTOMKMX U OFHECTOMKMX)
nocTaBnseMbIX YANNHUTENbHbIX NPOBOAOB M COOTBETCTBYIOLLME AManNa3oHbl
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N3onaunoHHbIN MaTepuan MAvnanasoH paboumnx
Pa3HoBuAHOCTb MaTepunan Temnepartyp
Tepmonnact PVC (NBX) -25-105°C
PTFE -190 - 260°C
PFA -190 - 260°C
dToponnact FEP -100 - 205°C
ETFE -100 - 155°C
ECTFE -100 - 135°C
TepmonnacTuU4HbIN a1acTomep TPV -50 - 125°C
onacrtomep CUIMKOHOBBIN Kay4yK -60 — 180°C
CTEKIOBONOKHO 06blyHOE -60 — 350°C
NOBbLILLUEHHON XapOCTONKOCTK -60 — 650°C

Pa3smepbl U CTpOeHME TOKONPOBOAALLMNX XKUI

YOnvHUTEnNbHble NPOBOAA MOCTABMAKTCA KAk B MHOTOMPOBOSIOYHOM, Tak U B
OLHOMNPOBOSIOYHOM UCMOSMIHEHNN TOKOMPOBOAALMX Xun / TepmoanekTtpogos. B
OLHOMPOBOJSIOYHOM  WCMOSIHEHUN OMaMETP TOKOMPOBOAALLEN >KUMbl  MOXET
coctaenatb ot 0,03 go 10,0 mm. CTpoeHue n pasmepbl MHOFOMPOBOSIOYHbLIX XKW
oToOpaxeHbl B criegytoLlen Tabnuue:

CeueHue xunbl B Mm? | AnameTp xunbl B MM |CTpoeHMe KOM-BO NPOBOSIOK X ANaMeTP B MM
0,10 0,42 13x0,1
0,48 7x0,16
0.14 0,49 18x0,1
0,18 0,54 10x0,15
0,22 0,60 7x0,2
0,66 15x0,15
0,25 0,65 32x0,1
0,34 0,75 7,0,25
0,38 0,80 19x0,16
0,90 7x0,3
0,50 0,95 16x0,2
0,90 19x0,18
1,15 24x0,2
0.75 1,15 19x,0,23
10 1,32 32x0,2
’ 1,30 19x0,26
15 1,63 48x0,2
’ 1,61 37x0,23
25 2,07 50x,025
’ 2,03 37x0,29
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CeyeHue Xunbol B MMZ ﬂwameTp Xunbl B MM CTpoeHwe KOM-BO NPOBOJIOK X AnamMeTp B MM

4,0 2,61 56x0,3
6,0 3,19 48x0,4
10,0 4,16 80x,0,4
16,0 5,76 126x0,4
25,0 7,48 196x0,4

[MomMMMO yKkasaHHbIX pa3mepoB yaSIMHUTENbHbIE NPOBOAA NOCTaBMISATCA COrnacHoO
aMepuKaHCKOMYy copTaMeHTy npoBogoB W nposonok (AWG) ¢ pasmepamu
TokonpoBoaawmx xun ot AWG 10 go AWG 30 BkntounTenbHo. O3HAaKOMUTBLCS CO
CTPOEHMEM MHOrOMPOBOSIOYHbIX TOKOMPOBOASALMX KW B 3aBUCMMOCTM  OT
pasmepa xunbl cornacHo AWG Bl moxeTe, o6paTnBLUNCE K 4OKyMeHTYy CTpoeHne
MHOrOMPOBOSIOYHLIX XWUN pasHblX AnameTpoB cornacHo American Wire Gauge
(AWG). Y3HaTb, kakoMy AnamMeTpy B METPUHECKOM BblpaXXeHUN COOTBETCTBYET TOT
nnn nHon AWG, Bbl MoXxeTe, 03HaKOMMBLUMCb C OKymeHTOM ConocTtaBreHue
American Wire Gauge (AWG) ¢ ceyeHnsaMu U gnameTpaMmm TOKONPOBOASALLMX XKW
B METPUYECKOM BbIpaXKEeHUM.

KanubpoBka

KannbpoBka yaOnMHUTENbHbLIX MPOBOAOB MPOU3BOAMTCA B COOTBETCTBUM CO
cnenylowmMmMm MeXayHapoaHbIMK n HaLMOHaNbHbIMK cTaHgapTamu,
onpeaensoWMMK, OuanasoHbl pabounx Temnepatyp, HCX u npegenbHo
AONYCTUMbIE OTKIOHEHUS OT HUX:

» [EC 60584-3 (MGK 60584-3)
= DIN EN 43722

= ASTM E230

= ANSI MC 96.1

= NFC 42324

= BS 4937 yactb 20

= JIS 1610

BHumaHue! MNomumo ctaHgapTHOM KanubpoBKM Mbl NpegnaraemMm yafiMHUTeNbHble
nposofa crneunanbHon KannmbpoBKy.

Knaccbl gonycka

MocTaBnsiemble yanuHUTENbHbIE NpoBoAa kanubpykTca no 1-My K 2-my Knaccy
ponycka. O3HAaKOMUTbCA C  NPEAYCMOTPEHHbIMW  PasfnUYHbIMK  HOPMaMW
npeaenbHo  OONyCTUMbIMU - OTKMOHeHMsIMM oT HCX u  cooTBeTCTBYOLWMMMU
AvanasoHamu paboymnx Temnepatyp A5 pasHbiX TUMOB YANMHUTENbHbLIX NPOBOAOB
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B 3aBMCMMOCTW OT knacca Bbl moxeTe, obpaTumBlMCb K AOKyMeEHTY Knacchl
gonycka Ansi TepMOMNapHbIX M TEPMOSSEKTPOAHbIX MPOBOAOB W MPOBOSIOKM B
3aBMCUMOCTM OT cTaHaapTa.

2.2.2 KomneHcayuoHHbIe nposoda

—— KomMmneHcaumoHHble npoBoda COCTOAT W3 MeHee
| §/ GnaropogHbIX MeTansoB, Yem crnnasbl TepmMonapsl,
ANa yAnMHEHUst KOTOPOW OHW NpeAHa3HayeHbl. ATu
npoBoAa BLIMNOMHAT Ty Xe QYHKUNI0, 4YTO WU
yOMHUTENbHbIE NPOBOAA, TO €CTb KOMMEHCUPYIOT
TepmoanekTpoasmxywyto cuny (TOLC) Tepmonapsl
\ C TOW NUWb pasHULEN, YTO B 3TOM Crnyyae Mmeet
MEeCTO CyMMapHasi, a He  MOo3MeKTpoaHas
KoMneHcauuns T3C. Mo CpaBHEHMIO
TepMonapHbIMM NPOBOAAMU KOMMEHCALNOHHbIE NPOBOAA XapakTepuaytoTcsa bonee
Y3KMM AMana3oHoOM M3MepsieMblX TemnepaTtyp 1M Gonee BbICOKMMU 3HAYEHUAMMU
A0MNYCTUMbIX MOrPeLUHOCTEN.

MaTepwan TOKOMpoBOAOALLUX XU

Hamn noctaBnalTCA KOMMEHCAUMOHHble npoBoga 8-My  pasHOBUAHOCTEN
cornacHo Hopmam DIN 43722 wn MOK 60584-3. WHdopmauma o Tunax
NMOCTaBMSAEMbIX KOMMEHCALMOHHbBIX MPOBOAOB, @ TakKe O TOM, Kakue Cchnasbl
NPOBOAHUKOB B 3TUX NPOBOAAX MPUMEHSIOTCA U AN9 Kakux TUMNOB TepmMonap OHM
npegHasHayeHbl, NpeacTaBneHa B cnegyowen tTabnuue:

Tun Tepmonapsbl Cnnas O6o03HauyeHune O6o3HauyeHue
cornacHo 'OCT, M3K,| komneHCaLMOHHOro| KOMMNEeHCaLMOHHOro | Tepmonpeo6pasoBaTtens
DIN, ANSI v np. npoBoja npoBoja corn. FOCT
K »KEere30-KOHCTaHTaH KCA TXA
Me[b-KOHCTaHTaH KCB
N MeOb-KOHCTaHTaH NC THH
- A
S Me[b-KOHCTaHTaH SC TAn
Me[b-KOHCTaHTaH SCB
R Me[b-KOHCTaHTaH RCA TN
Me[b-KOHCTaHTaH RCB
B MeaHbIN crnnaB-meab BC TrP
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MN30onAumnOHHbIe mMaTepuanbi

M3onaumoHHble MaTtepmanbl  (KpoMe 0CoB0 TepMOCTOMKUMX U OFHEeCTOMKMUX)
NoCTaBNAEeMbIX KOMMEHCAUWOHHbIX MPOBOAOB M COOTBETCTBYHOLIME AMana3oHbl
pabounx TemnepaTyp oTobpaxeHbl B criegytowien Tabnuue:

MSOHHLIVIOHHbIﬁ mMaTepunan nuana3o|-| paﬁoqux
PasHoBuAaHOCTb Martepuan Temnepartyp
Tepmonnact PVC (MBX) -25-105°C
PTFE -190 - 260°C
PFA -190 - 260°C
dToponnact FEP -100 - 205°C
ETFE -100 - 155°C
ECTFE -100 - 135°C
TepmonnacTU4HbIN anacTtomep TPV -50 — 125°C
Onactomep CUINNKOHOBBIV Kay4dyk -60 — 180°C
CTEKIOBONOKHO 06blyHOE -60 — 350°C
MOBLILLEHHOW >XapOCTONKOCTH -60 — 650°C

Pasmepbl U CTpOeHME TOKONPOBOAALLMUX XKUI

KomneHcaumoHHble npoBoAda NOCTaBJIAKOTCA KakK B MHOrrornpoBOJIOYMHOM, TaK U B
OQHOMPOBOJIOMHOM WUCMOJTHEHNN TOKOMPOBOAALLMX XUN / TEPMOIIIEKTPOOOB. B

oaHONpoBOJ1IOYHOM

MCMOJTHEHNN

anameTp TOKOMPOBOASLLEN  XXWUMbl

MOXeT

coctaenatb ot 0,03 go 10,0 mm. CTpoeHue n pasmepbl MHOrOMPOBOSTOYHbLIX XN
oTobOpaxeHbl B cregytoLlen Tabnuue:

CeyeHue Xunbl B MM2 nwameTp Xunbl B MM CTpoeHwe KOm-BO NMPOBOJIOK X AnamMeTp B MM
0,10 0,42 13x0,1
0,48 7x0,16
0,14 0,49 18x0,1
0,18 0,54 10x0,15
0,22 0,60 7x0,2
0,66 15x0,15
0.25 0,65 32x0,1
0,34 0,75 7,0,25
0,38 0,80 19x0,16
0,90 7x0,3
0,50 0,95 16x0,2
0,90 19x0,18
1,15 24x0,2
0.75 1,15 19x,0,23
10 1,32 32x0,2
’ 1,30 19x0,26

17

www.austenit.biz




454052, r. YenabuHck Ten.: +7 351 907 7671

LWocce MeTtannyproB 596 ®Pakc: +7 351 735 0013
Poccuinckaa Peaepaums An. noyta: info@austenit.biz

CeyveHue xunbl B Mm2 | AnameTp xunbl B MM |CTpoeHMe KOn-BO NPOBOMOK X A¥ameTp B MM

15 1,63 48x0,2

’ 1,61 37x0,23
25 2,07 50x,025

’ 2,03 37x0,29
4,0 2,61 56x0,3
6,0 3,19 48x0,4
10,0 4,16 80x,0,4
16,0 5,76 126x0,4
25,0 7,48 196x0,4

[MomMMMO yKkasaHHbIX pa3mepoB yaSIMHUTENbHbIE NPOBOAA NOCTaBMISATCA COrnacHoO
aMepuKaHCKOMYy copTaMeHTy npoBogoB W nposonok (AWG) ¢ pasmepamu
TokonpoBoaawmx xun ot AWG 10 go AWG 30 BkntountenbHo. O3HAaKOMUTBLCS CO
CTPOEHMEM MHOrOMPOBOSIOYHbIX TOKOMPOBOASALMX KW B 3aBUCMMOCTUM  OT
pasmepa xunbl cornacHo AWG Bl moxeTe, o6paTnBLUNCE K JOKyMeHTYy CTpoeHue
MHOrOMPOBOSIOYHLIX XU pasHblX AnameTpoB cornacHo American Wire Gauge
(AWG). Y3HaTb, KakoMy AvaMeTpy B METPUYECKOM BbIpaXeHUN COOTBETCTBYET TOT
nnn nHon AWG, Bbl MoXxeTe, 03HaKoOMMBLUMCb C JOKymMeHTOM ConocTtaBreHue
American Wire Gauge (AWG) ¢ ceyeHussMU 1 guameTpaMn TOKOMPOBOASLLUX XKUI
B METPUYECKOM BbIpaXKeHUM.

KanubpoBka

KannbpoBka KOMMEHCALMOHHbLIX MPOBOAOB MPOU3BOAMTCS B COOTBETCTBMM CO
cnenylowmMmMm MeXayHapoaHbIMU n HaLMOHaNbHbIMK cTaHgapTamu,
onpeaensoWMMN  AnanasoHbl  pabounx Temnepatyp, HCX wun npegenbHo
AONYCTUMbIE OTKIOHEHUS! OT HUX:

» [EC 60584-3 (MGK 60584-3)
= DIN EN 43722

= ASTM E230

= ANSI MC 96.1

= NFC 42324

= BS 4937 yactb 20

= JIS 1610

BHumaHume! Momnmo cTaHOapTHOM KanmbpoBKK Mbl npegnaraem
KOMMNEeHCaLUNOHHbIe NpoBoAa cneumanbHOM KannbpoBKu.

Knaccbl gonycka

MocTaBnsieMble KOMMNEHCALNOHHbIE MPOBOAA KanubpytoTcsi Mo 2-My Kraccy
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ponycka. O3HaKOMUTLCA C  NPEAYCMOTPEHHbIMW  PasnUYHbIMK  HOPMaMW
npegenbHO  OOMNYCTUMbIMK - OTKIOHEHMsAMM oT HCX 1 cooTBeTCTBYHOLLMMU
AvanasoHamu paboumx TemnepaTtyp [AONfis pasHbiX TUMOB KOMMEHCALMOHHbIX
NPOBOAOB B 3aBMCMMOCTM OT Krnacca Bbl MoxeTe, ob6paTuMBLUMCL K OOKYMEHTY

Knaccebl Oonycka and TepMonapHbiX U TEPMOIJIEKTPOOHbLIX NMPOBOAOB 1 NMPOBOJIOKA
B 3aBMCMMOCTU OT CTaHAapTa.
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2.3 XXapocTtonkne TepmonapHbie U TepMO3rieKTpoaHble npoBoaa (704-1204° C)

Ncnonb3ayemble Onsi NPOM3BOACTBA KapOCTOMKUX
TEPMOMapHbIX U TEPMOINEKTPOAHbIX MPOBOAOB
TEPMOCTOMKME W OrHEYNnopHble W30MSLUNOHHbIE
mMaTepuanbl obecneumnBatoT MOBbILUEHHYO
)KapOCTOMKOCTb TepMonapbl M 3a CYET ITOro
CHWXXEHMEe M3HOCa TEPMOINEKTPOOOB [Aaxe Ha
MakcMMyMax pabounx Temnepatyp. Pesynbtatom
aBnseTcs BblcOKasi aKcnnyaTaunoHHas
& 4 HagéXHOCTb TepMonapbl, a TakkKe CHUXKEHME
N3OepXXeK Mo 3aMeHe, TEeXHUYECKOMY OOCNY>XMBAHUIO W TEKYLLEMY PEMOHTY
TepmonpeobpasoBaTenei B LIENOM.

N3 kapoCTOMKOro TEepMOMNapHOro NpPoBoAa B TEPMO- U OFHECTOMKOW M30Msuun
MOryT ObITb W3rOTOBIEHbl TepMonapbl, KOTOpPble MOryT WCMNOMb30BaTbCA B
KayecTBe MOSIHOLEHHOM 3aMeHbl KaK 3a4yexNéHHbIM (B KepamMuky Unu
HepXXaBewLlyl cTanb) Tepmonapam, Tak WU Tepmonapam, W3roTOBME€HHbIM U3
TepmMonapHoro kabensi B MMHepanbHON N30nsumm.

XKapocTonkun TepMOaNneKkTpoAHbIA NpPoBO4 MOXET, B 3aBUCMMOCTW OT TuNa,
NPUMEHATBLCA B KAYeCcTBE YAJIMHUTENbHOrO UM KOMMNEHCALMOHHOIO NpoBOAa, T.€.
Ans coeguHeHnsa cBOOOAHBLIX KOHLOB Tepmonapbl C M3MEPUTENbHOW LEnbio B
pabounx cpegax c Temnepatypamm ot 651°C u Bblwe.

[aHHble npoaykTbl MOryT OblTb OCODEHHO WHTEepecHbl AONsi CTanenuTenHbIX
NPOM3BOACTB,  9HEProreHepupylLwWwmx  KOMMaHuW, NpeanpuatMin  BOEHHO-
NPOMBbILLIEHHOIO KoMnnekca n HenocpeacTBEHHO npousBoauTenen
TepmonpeobpasoBaTenen.

Cnocobbl n o6nacTn npumMmeHeHus
Kak

* B KQYECTBE KOHTPOSbHbLIX TepMonap Npuv KOHTPOIIE MPOMBbILLNEHHbIX NeYen
pas3nU4HOro Tuna Ha NnpeameT PaBHOMEPHOCTW pacnpenernieHns B HUX
Tenna u/unv roMoreHHOCTM Harpesa (MMeeTca cneunanbHO
pa3paboTaHHbI A4N1s 3TUX Lienen npoBoa);

* B Ka4eCTBe 3aKknagHblX TepMonap Angd nsmepeHns Temneparypbl
obpabaTtbiBaeMbIx geTanen unn matepmarnos.
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Foe

= B KOKCOBbIX GaTapesix,

= B HarpeBaTesibHbIX Nevax 1 Konoguax npu 3akasnke n KoBke MeTanna,

= B MPOLIECCE NUTbSA TUTAHa U cTanu;

= B 3HEPreTM4ecknx 6rokax anekTpoCcTaHUMi, Hanpumep, B M3MepPUTENbHbIX
KaHanax TennoBbIBOASALLMX COOPOK.

MaTtepuan TOKONnpoBOAALUMNX XKUII
XapocTolikue TepmonapHbie U TePMOINEKTPOAHbIE NPOBOAa B TEPMOCTOMKOM U

OTHECTOWKOM W30MAUMM  MOCTaBMSIIOTCA € TOKOMPOBOASALWMMW  Xunamum U3
crnepyloLMx MaTepuanos, 06pasyroLLmMX creayoLime Buabl Tepmonap:

Tun TepmMonapbl corn. Martepuan xun Martepuan xun O6o3Ha4yeHue
FOCT, M3K, DIN, ANSI TepMoOnapHbIX |TepPMO3NEKTPOAHbLIX| TepMonpeo6pa3oBaTens
n np. npoBOJoOB npoBOJoOB corn. FOCT

K XpOMenb-antoMenb | XpoMerb-arntoMerb TXA

N HUXPOCUII-HUCUN HUXPOCUII-HUCUN THH

E XPOMEINb-KOHCTaHTaH | XpOMerib-KOHCTaHTaH TXKH

J )Kerneso-KOHCTaHTaH | Xerneso-koHCTaHTaH TXXK

T Me[Ob-KOHCTaHTaH Me[Ob-KOHCTaHTaH TMKH

S - Me[b-KOHCTaHTaH Trr

R - Me[b-KOHCTaHTaH T

B - cnnaB Meau-meib TrP

Pa3smepbl 1 cCTpOoeHMe TOKONPOBOAALLMNX XKUT

XapocTtorikme TepmonapHble M TEpPMO3NEKTPOAHbIE MpoBoAa MOCTaBNATCA C
TOKOMPOBOAALWMMK Xunamu guameTtpom ot 0,5 go 3,5 mm nmbo ot AWG 14 po
AWG 24. Tlo CTpOeHWO TOKOMPOBOAALUME XWMbl  MOryT ObITb  Kak
MHOMOMPOBOMOYHBIMW U OAHOMNPOBOMOYHbIMU. O3HAaKOMUTLCA CO CTPOEHMEM
MHOMOMPOBOSIOYHbIX TOKOMPOBOAALLUMX WM B 3aBUCUMOCTM OT pasmepa Xunbl
cornacHo AWG Bbl MmoxeTe, obpatuBwmncb K OokymeHTy CTpoeHune
MHOMOMPOBOSIOYHbIX XXMM pasHbiX AnameTpoB cornacHo American Wire Gauge
(AWG). Y3HaTb, kKakoMy AnameTpy B METPUYECKOM BbipaXEHUN COOTBETCTBYET TOT
nnn nHon AWG, Bbl MOXeTe, 03HakoMMBLUMCb C JOKymMeHTOM ConocTtaBreHue
American Wire Gauge (AWG) ¢ cedeHussMn 1 guameTpaMmm TOKOMPOBOASLLMX XU
B METPUYECKOM BbIPaXKEHUN.
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N3onauua

Tun u3onsyuu: OoAnHapHad, T.e. Ka)KOoWn Wbl B OTAENbHOCTU U OBOWHas, T.e.
KaXkOQoW XWrbl B OTAENbHOCTU NSIHOC BHELLHUN KOXYX.

U3onssyuoHHble Mamepuanbl U UX Xapakmepucmuku: Vcnonb3yembie B
AaHHOM BMae nNpoOBOAOB TEPMOCTOMKME W  OFHEYNnopHble  W30NSALMOHHbIE
mMaTepuarnbl, X OCHOBHbIE XapaKTEPUCTMKKN, a TakKe BO3MOXHble B 3aBUCUMOCTU
OT M3O0MAUMOHHOIro Martepuana AnamMeTpbl TOKONPOBOASALWMX XU NpUBEAEHbl B
Hwxecneaywwen Tabnuue:

N30nsaAUMOHHLIN t°C |U3HococTOM Xum. Bnarocton|OrHecton| [duametp
matepuan Makc.* KOCTb CTOMKOCTb| KOCTb KOCTb XU B MM
kepamuyeckoe BonokHo | | 1204 yOoBn. xopotuas yooBn. Heroptoy | 0,51-1,62
kepamunyeckoe BorokHo Il| 1204 yOoBI. XopoLuas yOOBI. Heroptoy | 0,51-2,05
KBapLeBoe cTekso | 1000 xopoLuas Xopowlasi | OTAn4Hasi | HeroproY 0,5-3,5
kBapueBoe ctekno |l 982 HU3Kas xopoLuas HU3Kas Heroptod | 0,51-2,05
kBapuesoe ctekno Il 871 HU3Kas H/O yOoBII. Heroptoy | 0,81-1,29
g?g&li?ﬂ“gﬁz 760 xopoLuasi H/O xopowiasa | Heroptoy | 0,81-1,62
CTEKITOBONIOKHO 704 yooBn. xopowias | xopowas | Heroptod | 0,51-2,05
*- MakcumarnbHble paboyne TemnepaTypbl AENCTBUTENBHbIE NPY ANUTENBHOM UCNONB30BaHNN;
MakcumarnbHble paboyne TemnepaTypbl 4ONYCTUMbIE NPU KPAaTKOBPEMEHHOM UCMOMb30BaHMM
NpPEeBbILAIOT YKa3aHHble 3HadYeHus Ha =120-150°C

[ononHutenbHO K M30NAuun NpoBOA MOXeT ObITb CHabXEH pasnuyHoro popa
3aWNTHBIMX  MeTannudecknmmn obonovykamu, MNOBbILIAOWMMKU ero abpasnBHYyHO
N3HOCOCTONKOCTb.

TonwuHa u3onsiyuu: TonwmHa Kak BHewHero (KOXyX) Tak U BHYTPEHHEro
(30omAuna  XKunbl) WU3OMASLMOHHOIO CrOsi MMEET KI4YeBOe 3HavyeHue Ans
NPOAOIKUTENBHOCTN Cpoka Cnyxbbl npoBoga M MOXeT BapbupoBaTbCA B
3aBMICMMOCTU OT MPUSOXEHNS, B KOTOPOM MMaHMpyeTcs MCMoNb30BaHWe NpoBoaa.
Kak npaBuno, npunoxeHumss ¢ Haubonee HebnaronpuaTHbIMKA  YCNOBUSIMU
aKcnnyaTauumn, KOTopble MOTyT BblpaXaTbCHA B BbICOKMX paboumx TemnepaTtypax,
HeCcTabunbHOCTU  TeMnepaTypHbIX  PEXUMOB  aKcnnyatauun,  BGOnbLUOW
NPOLOIMKUTENBHOCTM  HEMNPEPBLIBHOMO  MUCMNONb30BaHWS, arpeccuMBHOM  cpeje,
HeobXxo4MMOCTN MHOFOKPaATHOrO MCMOMb30BaHMS 1 Np. — TpebytoT 6onee ToncToro
N30NALMOHHOIO Cnosi, YeM MPUIOXEHNS C OTHOCUTENbHO OGnaronpusaTHBIMU
YyCrnoBMAMKM 3KchnyaTauun. Tem HUM MeHee, C Uenbilo MakcuMmsaumm cpoka
aKcnnyatauum npoBoda B MOMEHT MPUHATUS pelleHus o Tpebyemomn TonuwimHe
N30NALUMOHHOIO CNoA AOSMKEH YYUTbIBaTbCA BECb CMNUCOK hakTopoB Oyayuien
aKcnnyaTtauum nposoja.
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)'K&pOCTOVIKI/IG TepMonapHble W1 TEepMO3NeKTpoaHble npoBoga B TEPMO- U
OFHECTOMKOW M30nauumn npegnaratTcA B 3aBUCUMMOCTU OT TUNa WU3ONALUMOHHOIO
MaTtepumana B 1-4 MO)J,VI(bI/IKaLI,I/IFIX OTHOCUTENbHO TOJNLWWHbI N30JTALLMOHHOIO CI104.

KanubpoBka

KannbpoBka »XapoCTOMKMX TepMOMapHbIX W TepMO3MEKTPOAHbIX MNPOBOAOB
NPOM3BOAUTCA B COOTBETCTBMM CO  CrneylowumMu  MexayHapoaHbIMU U
HaUWOHamNbHbIMW CTaHOapTamMu, OMpedensiioWMMM OuanasoHbl U3MepsieMblx /
paboumx Temnepatyp, HCX 1 npeaenbHO 4ONYCTUMbIE OTKIIOHEHUS OT HUX:

» [IEC 60584 (M3OK 60584)
= DIN EN 60584

= DIN EN 43722

= ANSI MC 96.1

= ASTM E 230

= AMS 2750

» SAE AS5419

Knaccbl gonycka

lMocTaBnsiemble XapoOCTOMKME TepMOMapHble M TEPMOINEKTPOAHbIE MpoBoda B
TEPMO- N OrHECTOMKOW M30MaumMm KannbpyroTcs Kak nposoga 1-ro m 2-ro knacca
ponycka. [ononHUTENbHO CyLIECTBYET BO3MOXHOCTb KannbpOBKM COrnacHo
ocobbiM  TpeboBaHMAM. O3HAKOMUTLCS C MNPeayCMOTPEHHBbIMU  Pa3NUYHbIMU
HOpMamu NpeaenbHO AONYCTUMbIMU OTKNOHEHNAMM oT HCX 1 cooTBETCTBYHOLMMN
AnanasoHamn umnsmepsieMblx / paboumx TemnepaTyp AnNA  pasHbIX TUMOB
KapoCTOMKMX MPOBOAOB B 3aBMCUMMOCTM OT Krnacca Bbl moxeTte, obpaTuBLLUMCL K
AokymeHTy Knaccel gonycka ans TepMonapHbIX U TEPMO3NEKTPOLHbIX NPOBOAOB U
NPOBOSOKN B 3@aBUCMMOCTM OT CTaHgapTa.

www.austenit.biz

23


http://austenit.biz/component/option,com_docman/task,doc_download/gid,54/Itemid,99999999/
http://austenit.biz/component/option,com_docman/task,doc_download/gid,54/Itemid,99999999/

454052, r. YenabuHck Ten.: +7 351 907 7671

LWocce MeTtannyproB 596 ®Pakc: +7 351 735 0013
Poccuinckaa Peaepaums An. noyta: info@austenit.biz

2.4 TepmonapHbIX Kabenb B MUHEpPanbLHON U30NALUU

TepmonapHbin Kabenb B MUHEparbHOW U30NsAUMn
nocTaBnsieTcd B  3awutHoM  obomnouyke  um3
HepaBewwen crtanm U 9BnNsieTcs  BUOOM
TepmonapHoro kabens  mMcnomnb3yembiM  Ans
npoussBoacTBa W cbopku Tepmonap. B Buge
MUHEpPanbHOro nsonstopa NCnonb3yrTcs
HeopraHuyeckMe wmaTepuansl B Buae okcuga
marimsa MgO wunm okcupa antomuHnsa Al203 B
3aBUMCUMOCTM OT OyayLIMX YCNOBUKW IKCAnyaTauuu.
B Buae TBEpOOM BHewHen 060MOYKM WM3HA4YanNbHO wucnonb3dyetca Tpyba w3
Hep>KaBelLlen cTanm, Kotopasa B npouecce NpovMsBoAcTBa Kabensa BbITArMBaeTcA
B 000M04KY HY>XHOro guameTpa. B kadecTBe TOKONPOBOAALLMX KU UCMNONb3YHTCA
NPOBOAHUKN U3 TEPMOCIIaBOB.

3a CYET NpPUMEHEHUs MUHeparbHO-U30NMPOBAHHOIO Kabens B TBEPAOM KOXYXe
MOXeT ObITb ycTpaHeHa npobrnema npoknagkm kabenbHbIX NPOXOAOK, BKOYasd
NHCTannaumo Tpy6, KopobOoB, NOTKOB M NPOYMX 3aKNagHbIX AeTanen.

OTnuyuTenbHbIe 0COOEHHOCTU

OT0T BMA kabensa obnagaet ocobo xopowen yCTOMYMBOCTLIO K TEMMOBLIM yaapam
W, B CUIYy WCMNOMb30BaHMS XapOMpo4HbIX MaTepuanoB Ansi M3roTOBEHUSA
obonoyek, xapakrepusyeTcs LUMPOKMM AnanasoHoM pabounx temnepatyp: oT -200
no 1100°C npu mMcnonb3oBaHUM CTaHOAPTHBIX MaTepuanoB Koxyxa. Kpome Toro,
kabenb SaBNSeTCs BOAOHEMPOHULAEMbIM, CTOMKAM K paguvaumm Wn  CUIbHbIM
BUGpaLMAM U CNocoBeH BbiAepKMBaTb BbICOKOe AasneHue (oo 3500 kr/cm® npw
650°C) 6e3 yxyauweHnsa aKcnryaTaunMoHHbIX KavyecTB. Takke AaHHbI BN Kabens
AonyckaeT MHOXECTBEHHbIE U3rnbbl, pagnyc KOTOPbIX MOXET COCTaBnATb A0 2-X
ONaMeTpoB BHELWIHEro kKoxyxa. OnacHOCTb MEeXaHWYEeCKUX MOBPEXOEHUA U
N3MEHEHNSA TEPMOINEKTPUYECKNX XapaKTepUCTUK kabens npu nogobHbIX narnbax
He HacTynaer.

MaTepuan TokonpoBOASALLUUX XKUN
TepmonapHbin  kabenb B MWHEpaAnbHOM  M30MAUMM  NOCTaBnsdeTcss  C

TOKOMPOBOASLLMMU XUMaMnU U3 Crneaylowmux coveTaHuin cnnasoB, 06pasyoLmx
cnepyowme TUnbl Tepmonap:
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Tvun TepMonapsbl O603Ha4YeHue
corn. FOCT, M3XK, MaTepuan TOKONPOBOAALIMX XUN Tepmonpeo6pasoBaTtens
DIN, ANSI u np. corn. FOCT

K NiCr-Ni - xpomenb-aniomernesble TXA

J Fe-CuNi - xene3o-koHCTaHTaHOBbIE TXK

N NiCrSi-NiSi - HUXpocmn-HucunoBble THH

T Cu-CuNi - Megb-KOHCTaHTaHOBbIE TMKH

E NiCr-CuNi - xpoMerb-KOHCTaHTaHOBbIE TXKH

S Pt10Rh-Pt - nnaTtuHopoaun-nnaTMHoBbIe TrM

R Pt13Rh-Pt - nnatMHopoammn-nnaTMHoBbIe Trn

B Pt30Rh-Pt6Rh — nnatuHopoanii-nnaTtMHopoaueBbie TrP

N30nAunOHHbIe MaTepuanbl

B kayecTBe M30MAUMOHHBLIX MartepuanoB [Afis TepmonapHoro kabens B
MUHEpanbHON WM30NALMM U 3alUTHOM apmMaType WUuX HepXaBerwlwen cranm
ncnonb3ytoTcs okema marHua MgO unn okeng antomuHusa Al203. Oba maTtepuana
NMEIT MakcumanbHyto paboyyto Temnepatypy pasHyto 1370°C.

MaTtepuan o60n04ku
B HwxenpuBegéHHon Tabnuue nepeyncneHbl maTepuanbl, U3 KOTOPbIX MOXET

OblTb  M3roToBreHa obonovka [/  KOXYX  MWHepanbHO-U30NMPOBAHHOMO
TepmonapHoro kabens.

O603HayeHue corn. DIN Kpatkoe o6o3Ha4eHue corn. AlSI
1.4301 X5CrNi 18-9 304
1.4306 X5CrNi 19-11 304L
1.4401 X5CrNiMo 18-10 316
1.4404 X2CrNiMo 18-10 316L
1.4541 X6CrNITI 18-10 321
1.4550 X6CrNiNb 18-10 -
1.4571 X6CrNiMoTi 17-12-2 316TI
1.4845 X12CrNi 25-21 310S
2.4816 Inconel 600 600
2.4851 Inconel 601 601
1.4876 Incoloy 800 800
2.4858 Incoloy 825 825
2.4951 Nimonic 75 -
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Moaudumkaumm no pasmepy U KofiM4ecTBY TOKOMPOBOAALLMX XKUN

Bo3MOXHbI ~ MHOXECTBEHHble  MoAudMKauunm  TepMornapHoro kabena B
MUHepanbHOW M30NALUN MO CneayLWwnM Npu3Hakam:

* No BHewHemy anameTtpy: 0,25-12,7 mwm;

* N0 gnameTpy npoBoAaHukos: 0,5-3,5 mm;

* no gnuHe: ot 1 m o 400 m

* M0 KONMMYECTBY Nap TEPMOINEKTPOAOB: OT 1-01 (2 TOKONPOBOASLLMX XKUMbl)
00 3-Tn (6 TOKONPOBOAALLNX XNN).

KannbpoBka

Kannbposka TepmonapHoro kabens B MuUHepanbHON M3onsumMyM npoussoauTcs B
COOTBETCTBUM CO  CreaylolMMW  MeXOyHapoAHbIMU U HaLMOHaNbHbIMM
cTaHOapTamu, onpeaensowuMn ananasoHbl MamepsieMbix Temnepatyp, HCX wu
npeaenbHO A0NYCTUMbIE OTKIOHEHUSI OT HUX:

= |[EC 60584 (M3K 60584)
= DIN 60584

= ASTM E230

= JIS C1605

Knaccbl gonycka

MwuHepanbHO-U30NMPOBaHHbLIA  TEPMOMNapHbIi  Kabenb B  TBEPAOM  KOXyXe
noctaBnsaetca 1, 2 u 3 knacca [onycka COrfacHO BbllweyKa3aHHbIM HOpMaM.
[lononHUTENbHO CyLLLECTBYET BO3MOXHOCTb KannbpoBku kabensa cornacHo ocobbiM
TpeboBaHUAM 3akazumka.

O3HakoMUTbCS C  MPeayCMOTPEHHbIMM  Pas3fIMYHbIMKM  HOpMaMKn  NpeaenbHO
AONYCTUMbIMK  OTKINOHEeHUsiMM oT HCX u cooTBeTCTBYHOLWMMM AnanasoHamu
n3MepsieMbIx TemnepaTtyp AN TepMonapHbiX Kabenen pasnuyHon rpadyvpoBKU
Bbl MoxeTe, obpaTuBLIMCE K LOKYMEHTY Knacchl gonycka Anst TepmonapHbIX U
TEPMO3NEKTPOAHbIX NPOBOAOB U MPOBOJSIOKM B 3aBMCMMOCTM OT cTaHaapTa.
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Il. 3awyuTHaAA Kepamnyeckaa apmartypa Aona repmonap

Kepamnyeckass apmaTypa Ons 3aliMTbl TepMonap BKMOYaeT B cebs 3aluTHble
yexJsibl 1 3aWMUTHbIE U3ONATOPbLI B BUAe TPYOOK.

3awuTHble Yexnbl A8 TepMmonpeobpasoBatenen / Tepmonap nNpeacTaBnsioT
cobor OOHOKaHamnbHYK W, Kak npaBumo, Kpyrnyrto
TPyOKy, 3aKpbITylO C OAHOW CTOPOHbI. 3alnTHbIE
yexnibl  Cnyxat Ons  3awuTbl  TepMonapbl  OT
BO34ENCTBUI dakTopoB BHELLUHEN cpeabl.
Tepmonapa nomewaeTcss nNpuv 3TOM B 3alUUTHbIN
4yexosn ropsynm cnaem / paboymm KOHLIOM K 3aKpbITOM
CTOpOHe 4Yexna.

3awuTHble  U3ONATOPbI And  TepmonpeobpasoBatenen [/  Tepmonap
npeacTaBnAlT cobon OTKpbITbie C 00enx CTOpPOH
TPYOKM C OOHUM WU  HECKONbKMMU  KaHanamwu.
[JaHHbIn BuA w3genuin B 3aBUCUMOCTU OT AJSINHbI
MOXeT 0003Ha4yaeTCcad KaK «COrioMka» (ueribHbIv
n3onatop 6ONbLUEN ANUHBI) UK «Bycbl» (M30NATOPbI
MeHbLLEeNn [OfuHbI, uUcnonb3yemble B cbope) u
ncnonb3dyeTca AN  HENOCPeACTBEHHOM  M30nsummn
TEPMO3NEKTPOAOB.
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1. 3aI.I.|,V|THbIe KepamMmunyeckue 4yexnbl

PasHoBuagHOCTU MaTepuana

[MocTaBnsiemble 3alMTHbIE YEXITbl MPOM3BEAEHbI N3 CREAYOLNX BUOOB KEPAMUKN:
* KEpaMKKa C NOBbILEHHbIM cogepXaHnem okcuga antommHna Al203:

= KopanepuToBas kepammka: C530
= antomocunukat: C610
= okenp antomuHma: C799

» KEpamuKa Ha ocHoBe kapbuga kpemuus (SiC)

* NLHPUNBLTPUPOBAHHOIO

* PEKPUCTaNNIM30BaHHOIO

* PEKPUCTANN30BaHHOIO C NpMcanKom
* C IMUWHAHOW CBA3KOMN

» KEpaMmnKa Ha OCHoBe HUTpuaa KpemHus Si3N4 (Yexrnbl CTOMKME K pacninaBam
LUBETHbIX METansoB 1 UCNoSib3yeMble NPy U3MEPEHUN TeMNepaTypbl BO BpeEMS
NNaBKW U NUTbSA)

* MOBbILLIEHHOMW MPOYHOCTH
* MOBbILLEHHOW >Xaponpo4yHOCTU
* YHMBEPCanbHOro Ha3Ha4YeHus

www.austenit.biz

28



454052, r. YenabuHck Ten.: +7 351 907 7671

LWocce MeTtannyproB 596 ®Pakc: +7 351 735 0013
Poccuinckaa Peaepaums An. noyta: info@austenit.biz

1.1 3aWUTHbIE KepaMnyeckue 4Yexnbl C NOBbIWEHHbIM coAepXXaHuemMm okcmaa
anomuHusa Al203
Kepamuka € noBbIWEHHBIM COAEp)XaHMEM OKcuaa
anomuHms Al203, 13 KOTOPOW WU3roTaBfMBaKOTCA
3alNUTHbIE 4YexnNbl And Tepmonap, MNOCTaBnSETCS
TPEX KNaccoB U COPTOB:

= KopanepuToBas kepamuka: C530;
= antomocunukat: C610;
= okenp antomuuma: C799.

Bce 13 HasBaHHbIX COPTOB KepamMukn HopmMupoBaHbl ctaHgaptammn DIN 60 672 w
DIN VDE 0335.

OTnuuyuTenbHbIe 0COOEHHOCTU
OTnnunTenbHbIMM 0COBEHHOCTAMM Ha3BaHHbIX COPTOB KEPaMUKN ABMNAOTCS

= BbICOKas MPOYHOCTb 1 TBEPOOCTb MaTepuana;

* TEPMOCTabUNBHOCTb;

* BbICOKasi U3BHOCOCTONKOCTb AaXKe Ha BbICOKMX TeMnepaTypax;

= BblCOKasi KOPPO3MOHHOCTOMKOCTb Aa)e Ha BbICOKMX TeMnepaTypax.

Monmbuxau,wu no reomMeTpuieCKUMM napamMmeTpam v AONyCKU

Bo3amoxHbl cnefyowime mogndukaumm 3awmTHbIX YeXIOB U3 BbllEeHa3BaHHbIX
pa3HOBUOHOCTEN KepaMUKU MO reoMeTpuyecKum
napameTpam n3genun:

» BHeWwHun gnameTp: 0,8-30 mm;

» BHyTpeHHun anameTp: 0,3-23 Mm;

= anvHa: 100-3500 mm;

* ¢ oMKCMpyroLWMM na3om un 6e3 Hero;
* ¢ naHuem n 6e3 Hero.

MoapobHas nHpopmauyus OTHOCUTESIBHO
TUMNOPA3MEPOB YEXINOB M3 KEPaMUKM C MNOBbILWEHHLIM COOEpXaHMeM OKcuaa
antomuHna Al203 oTobpaxxeHa B Hukecnegyowen tTabnuue:
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CopT KepaMukm

C 799 c copgepxaHuem | C 610 c cogepxaHuem | C 530 c coaepkaHnem
Al203 99,7% Al203 60% Al203 72-74%
1,3x0,7 0,8x0,3 15x10
1,6 x1,0 1,3x0,7 20x 15
1,8x1,2 1,6 x1,0 22 x17
2,0x1,0 1,8x1,2 24 x19
2,7x17 20x1,0 26 x 18
3,0x2,0 2,7x17 28 x 22
4,0x2,0 3,0x2,0
5,0x3,0 4,0x2,0
6,0x4,0 5,0x 3,0
8,0x5,0 6,0x4,0
9,0x6,0 8,0x5,0
Tunopa3smepb!’ 9,6 x 6,4 9,0 x 6,0
(BHeLHUA anameTp X 10,0 x 6,0 10,0 x 6,0
BHYTPEHHUN guameTp 10,0x 7,0 10,0x 7,0
B Mm)’ 12,0 x 8,0 12,0 x 8,0
12,7 x 8,9 14,0x 10,0
14,0 x 10,0 15,0x 10,0
15,0 x 10,0 15,0 x 11,0 30x23
17,0x12,0 16,0x 12,0
17,0x 13,0 17,0x12,0
17,5x 11,1 17,0x 13,0
20,0x 15,0 17,5x 11,1
24,0x 18,0 20,0x 15,0
25,4 x 19,1 24,0x 19,0
26,0 x 20,0 25,4 x19,1
28,0x 22,0 26,0 x 18,0
26,0 x 20,0
30,0 x 23,0 28,0x 22,0
30,0 x 23,0
MakcumanbHas gnvHa 3500 mm 3500 mm 3500 mm

1 - Bce TMNopasmepbl MOryT ObITb M3roTOBMEHLI Kak ¢ doriaHueM, Tak 1 6e3 Hero; 2 - No 3anpocy
MOTyT BbITb NOCTABMNEHbI YeXIbl APYTMX TUNOpa3mMepos; 3 - kKapbug KpemHust

HesaBncumo OT pasmepa 4exsibl UMET MUHMMarbHblE AOMNYCKU MO NPSIMU3HE,
Anametpam u TonuwuHe cteHkn cornacHo DIN 40680. B cnyvyae Hanunuus
cneumnanbHbiX TpeboBaHMn CO CTOPOHbI 3aKaszvmka 3TU LOMYCKU MOTYT ObiTb HUXKE
npenyCcMOTPEHHbIX Ha3BaHHOW HOPMOW.
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Pa6bouune Temnepartypbl

MakcumarnbHbIMM pabovnmm TemnepaTypamm COPTOB KEpaMUKU C MNOBbILLEHHbIM
cogepxaHnem okcnga anomuHms Al203 asnatoTcs:

Copt kepamuku corn. DIN 60 672 Makc. paboyas Temnepartypa B °C*
C799 1700
C620 1600
C610 1400
C530 1350
* - TeMnepaTyphbl ykasaHbl, UICXoasa U3 Hanbonee HebNaronpUATHLIX YCNOBUIA KCMNyaTaumn, Kak
Hanpumep, BbiCOKasi MEXaHWYeCKasi Harpy3ka Ha U3fenve 1 arpeccuBHas BHELLHAS cpefa B KOMMNIeEKce

®dU3NKO-XMMNYECKMe XapaKTepPUCTUKK

MonyunTb uWHGOPMALMIO O MeXaHUYECKUX, XUMUYECKUX, TepMUYECKUX U
9NEKTPUYECKUX CBOWCTBAX KepaMMKM C TMOBbILEHHbIM COOepXXaHueM oKcuaa
anomuHna Al203 Bbl MoxeTe obpaTuBLUUCL K OOKYMEHTY PU3MKO-XMMUYecKue
XapaKTEPUCTUKN KepaMuKM C MOBbIWeHHbIM (260%) cogepxaHnem okcuga

antomuHnga Al203.
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1.2 3awWnMTHbIE KepaMu4yeckue Yexsibl Ha OCHOBe Kapbuaa kpemHus SiC

Kepamuka Ha ocHoBe kapbuga kpemHus SiC, 13 kKoTopou npeanararTcs
3alWNTHbIE Yexrbl 4N TepMonap, NOCTaBnseTcs YeTblpéX pasHOBUOHOCTEN, a

MMEHHO Ha OCHOBE

* MHPUNBLTPUPOBAHHOIO Kapbuaga KpeMHus;

* PEKPUCTaNNIN30BaHHOro kapbnga KpeMHuUs;
» KapOnaa KpeEMHUSA € FIIUHAHON CBSI3KOMW;

* peKpucTanIn3oBaHHOro kapbvga KpemHus ¢
npucagkamu

[MepBble 2 13 3TUX 4-X COPTOB KEPaMUKN
HopmupoBaHbl ctaHgapTom DIN EN 12 212.

OTnuuuTenbHbLIe 0COOEHHOCTU
OTnnuynTenbHBIMNM OCOBEHHOCTM 3TOr0 BUAa KepamMukn ABMASOTCA

* OTNINYHAA KOPPO3NNHAs N 9pO3nUMHAA CTOMKOCTb Aaxke Npu B3aMMOOEeNCTBUN C
CUNbHbBIMU KUCNOTaMn U LWeniovamm

* OT/INYHASA CTONKOCTb K OKMCIIEHUIO

* OT/IMYHAA CTOMKOCTb K TEMMOBbLIM yAapam

* OYeHb BbICOKaA MexaHn4eckas NpoYHOCTb

* MPeBOCXOAHas TeNIONPOBOAHOCTb

* OYeHb BbICOKaA MexaHn4eckas NpoYHOCTb

* BbICOKad Xaponpo4YHOCTb MaTtepuara (CM. Huxe pabodne TemnepaTtypbl)

HenocpeACTBEHHBIM MECTOM UCMONb30BaHUSA 4YEXJIOB U3 KepaMUKU [aHHOro
Knacca MoryT ObiTb Neyu, KOTrbl, KaMepbl CropaHusi, AbIMOOTBOAbI, YCTAHOBKM MO
yAaneHuo cepbl U3 AbIMOBbIX Fa30B U np.

BHumaHume! lE',aHHbIe Yexnbl MOIyT UCNONb30BaATbCA TakKXe B pachnfiaBax TakKux
METannoB Kak OfoBO CBMHEL W UMHK. B pacnyiaBax arntfoMmMHMUA [OaHHble
KepamMmnyecCkmne 4exrsbl MOryT UCNoJsib30BaTbCA WUCKIHOYUTESTbHO, €CliM OHU UMEKOT
creunanbHoe OonorHnTernbHoe nia3sMmeHHoe NoKpbiTUe.
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Moaudukaumm no reomeTpuyecKUmM napameTpam v ONYCKU

Bo3amoxHbl cneayrowmne moandmrKaummn 3almMTHbIX YEXIOB M3 KEPaMUKM Ha OCHOBE
kapbuaa kpemHusa SiC no reomeTpmyeckMm napaMmeTpam:

* BHEeLWHuK anametp: 17-60 mm;

» BHyTpeHHUn anameTp: 10-46 mm;

= anvHa: 20-2100 mm;

* N0 oopme: ¢ ornaHLEM Ha OTKPbLITOM KOHLE U ©e3 Hero;

MogpobHas umHMoOpMauMs O BO3MOXHbLIX Tunopasmepax oTobpaxeHa B
cnegywowen Tabnuue:

CopT KepaMukm
sic3¢c PekpucTannusoBaHHbIW SECS MHBNALTPNPOBAHHDIA
r,-","..;"..ovﬁ / Pel(.ngTaﬂnM3OBaHHbIVI Kap6MA KpemHus SIC3
CBA3KOMU SiC” ¢ npucagkamm
17 x 12 20x 10 20x 13
20x 12 22 x12 22 x15
Tunopaamepb!’ 20 x 15 25 x 15 25x 18
(BHEWHWNA 22 x17 30 x 15 27 x 20
AnameTp X 24 x19 30 x 20 30 x 20
labyzidnlalal ) ) 26 x 18 32 x22 34x24
AnameTp B MM) 26 x 20 34 x 24 40x30
30 x 23 35 x 25 45 x 35
33 x 28 38 x 25 55x42
35 x 27 40 x 30
40 x 32 45 x 35
45 x 25 50 x 38 60x46
45 x 35 55x41
50 x 25 60x46
MakcumansHas 2000 MM 2100 MM 2100 MM
AnvHa
1 - BCe TMnopasamepbl MOryT BbiTb U3rOTOBMEHbI KakK ¢ donaHueM, Tak n 6e3 Hero; 2 - no 3anpocy
MOryT 6biTb U3roTOBMNEHbLI YeXIbl APYIMX TUMOPa3MepoB; 3 - kapbua KpemHus

HesaBucrmoO OT pa3mepa 4yexnbl UMEeT MUHUMAarbHble AOMYCKU MO MNpsSiMU3HE,
AnameTtpam wn TonuwmHe cTeHku cornacHo DIN 40680. B cnyvae Hanuuus
crneuunanbHbIX TpeboBaHWU CO CTOPOHbI 3aKa3dymka 3T JONYCKU MOryT BblTb HUXe
npegyCcMOTPEHHbIX Ha3BaHHOW HOPMOW.
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Pa6bouune Temnepartypbl

MakcumanbHbiMn  pabounmm  TemnepaTtypamum COPTOB KepamMUKM Ha OCHOBE
kapbuaa kpemHus SiC asnatoTcs:

Copt kepamuku corn. DIN 12 212 Makc. pa6ouas Temnepatypa B °C'
MHPUNBbTPUPOBAHHbLIN Kapbua KpeMHUs 1350
PEKPUCTaNNN30BaHHbIN Kapbuaa KpemMHust 16002/20003
OCTEKMNOBaHHbIN kapbua KpemHus 16002
PEKPVCTaNM30BaHHbIN Kapbuaa KpemMHus ¢ npucagkammn? 16502
1 - TeMnepaTypbl ykasaHbl, UICXoas 13 Hanbornee HEONAroNPUATHBLIX YCIOBWIA SKCNyaTaumnm, Hanpuvep,
MexXaHM4YecKast Harpyska Ha usgenue 1 arpeccuMBHast BHELLHSAS cpefa B KOMIMIIEKCE; 2 - B OKUCITUTENBHON
cpefe; 3 - B MUHepTHOW cpefe; 4 - 3anaTteHToBaHHbIN coctas, HopMow DIN 12 212 He npeayCcMOTpeH.

®dU3NKO-XMMNYECKMe XapaKTepUCTUKK

Monyunte WHOPMALMIO O MEXAHUYECKUX, XUMUYECKUX, TEPMUYECKUX U
9NEKTPUYECKMX CBOWCTBax KepamMuvkM Ha OcHoBe kapbuaga kpemHus SiC Bl
MOXeTe, O00paTuBLLUMCL K AOKYMEHTY PUIMKO-XMMUYECKNE XaPaKTEPUCTUKM
Kepamuku Ha ocHoBe Kapbuaa kpemHus SiC.
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1.3 3awmnTHbIe KepamMuyeckue 4Yexsnbl ANA pacnsfiaBoB MeTasfioB Ha OCHOBe
HUTpmAaa kpemHus Si3N4

Kepamuka Ha ocHoBe HuTpuaa KpemHus Si3N4.
MMeeT HyNeByl MOPUCTOCTb M M3roTaBnMBaeTCs B
pamkax npouecca T.H. LUIIMKEPHOro NUTbA, KOTOPbIN
He nosBonsieT OoOUTbCA MUHUMAanbHbIX OOMYCKOB
no reoMeTpum un3genumn, HO NO3BONAEeT MOMyYUTb
abCconTHO NNOTHLIN MaTepuarn.

Kepamnka paHHOro knacca mnocTaBnsieTcsl TPEX
pa3HOBUOHOCTEMN:

* NOBbILLEHHON U3HOCOCTOMUKOCTMH;
* NOBbILIEHHOMN XapPONpPO4YHOCTH;
* YHUBepCarbHOro Ha3Ha4YeHUs.

MpeumyLlecTBa, pe3ynbTUpYyOLWME U3 HYNeBOM NOPUCTOCTU U BbICOKOM MIOTHOCTH
MaTtepuana, no3BoSiSlOT MCMNOSMb30BaTb €ro B MPSMOM KOHTaKkTe C pacnsiaBamu
UBETHbIX MeTannoB. [10aToOMy 4exnbl MNPOU3BEAEHHbIE W3 3TOM KepaMUKu
NpUrogHbl AN MCNOMb30BaHUA B KadeCTBe 3alUUTHbIX YexroB Tepmonapbl npu
N3MepeHnn TemnepaTypbl B pacnnasax LUBETHbIX METansos.

Kpome uncnonb3oBaHus C pacnfiaBamu MeTansoB Yexmbl U3 copTa Kepamukm Ha
ocHoBe HuTpuaga kpemHus Si3N4, oTnuyarowerocsa noBbILWEHHOW MNPOYHOCTLIO
MaTepuana MOryT WCMONb30BaTbCA TakKKe B MPUMOXKEHUSX npeanonaralwmx
CUNbHOE MexaHW4ecKkoe BO3AeNCTBME Ha HUX (Yexribl) 4acTuL, CaXkm Ha BbICOKUX
TemnepaTtypax BnnoTtb o 1400°C.

NHTepecHbIMM Yexnbl U3 JaHHOMO Kracca kepaMuku MoryT ObiTb, npexae BCero,
ANS NIATENHbIX U NNaBUIbHbLIX LIEXOB 1 3aBOAOB. /13-3a BO3MOXHOCTM NPUMEHEHMS
YeXsoB M3 KepPaMMKMN NMOBbLILUEHHOW NMPOYHOCTU B pamMKkax TEPMUYECKMX MPOLLECCOB
C GOnbLLON MexaHN4YeCcKon Harpy3kon okasblBaeMOW HEMOCPEACTBEHHO Ha YeXnbl,
nocrnegHne  MorytT OblTb  WHTEPECHbIM  pelleHneM Ans  npeanpusTum,
CNeumanuanpyoLLMXCs Ha CXuUraHuy (MPOMBbILLNEHHbIX) OTXOA40B M NpeanpuaTui
XMMUYECKOW  OTpacnyM  NPOMbIWEHHOCTU.  HenocpeaCTBEHHbBIM — MECTOM
MCMNONb30BaHUS YEXITOB U3 KEPaMUKM MOBbILLEHHOW NMPOYHOCTU MOryT ObiTb cpeau
NpPoYero neyu, KoTrbl, KaMepbl CropaHus, AbIMOOTBOAbLI U YCTAHOBKM MO yAaneHuo
cepbl U3 AbIMOBbIX Fa30B.
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OTnuuyuTenbHbIe 0COOEHHOCTU

OTnnunTenbHBIMM OCOBEHHOCTAMM KEPaMMKN Ha OCHOBE HUTpUAaa kKpemHus Si3N4
ABNATCA

* peBOoCXoaHaA NPOYHOCTb MaTepunara gaxe rnpu BblICOKUX TeMnepaTtypax;
* OTNIMYHASA CTOMKOCTb K TEMMNOBbLIM yaapawm;

* NCKINIOYUTESIbHaA yCTOﬁquOCTb K CMa4nMBaHNIO N KOPPO3UKn MNpun norpyxeHnm
B pacnnaBbl LUBETHbIX METAJJ10B.

Moaudukaumm no reomeTpu4eCcKUM napameTpam

Bo3moxHbl criegyowme mogmdukaumm 3awmTHbIX
4YexsioB N3 KepaMMKM Ha OCHOBE HUTpPMAA KPEMHUSA
Si3N4 no reomeTpryeckMm napameTpam:

» BHELWHUM gnameTtp: 12,5-28 mm;

* BHyTPEHHUN anameTp: 6,5-16 mm;

= anvHa: 150-2000 mm;

* C PMKCHpPYHOLLMM nazom’ v 6e3 Hero.

MogpobHas mMHopMaumus O TuNopasMepax YexnoB AN pacnnaBoB LBETHbIX
MeTannoB oTobpaxeHa B criegytoilen Tabnuue:

OnameTp: BHELWHUIA X BHYTPEHHUA B MM
28x16 22x12 16x9 12,5x6,5
2000 2000 2000 1000
1500 1500 1500 900
1200 1200 1200 800
1100 1100 1100 750

[nuvHa B Mm 1000 1000 1000 600
900 900 900 450
800 800 800 300
750 750 750 150
600 600 600
450 450 450
300 300 300
150 150 150

' - dukcupytoLwmii nas npeaHasHayueH NSt KPEMneHNs yHUBEepCanbHOTO ra3onnoTHOro agantepa n3
HepkaBetoLLleln cTanu. Tako agantep MOXeT ObITb Kak CbEMHbIM, T.€. UCMONb30BaTbCH C pasHbIMM
yexrnamu, Tak M CTaLMOHApPHbLIM, T.€. MCMOMb30BaTbCA TOMBKO C KOHKPETHO B3SITbIM YEXIIOM.
Apantep npeanaraetcss C uUenbko obecneyeHns ygoOCTBa KpemnsieHns 4exnoB npu cbopke
TepmMmonapsbl, HO He ABMsieTcs 06583aTeNbHbIM KOMMOHEHTOM.
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Pa6bouune Temnepartypbl

MakcumanbHbiMKM  paboyMmmn  TemnepaTypamMu Kracca KepaMMKM Ha OCHoBe
HUTpuaa kpemHus Si3N4 asnsatoTcs:

Pa3HOBUMAHOCTb KEpaMUKu Makc. pabo4as Temnepartypa B °C
KepamMuKa NoBbILLEHHOW MPOYHOCTH 1400
KepaMuKa MoBbILLEHHOW KapOnpO4YHOCTH 14501/16502
KepamuKa yHMBepCanbHOro HasHauYeHus! 12001/13003
1 - B OKUCNUTENbHOW cpeae; 2 - NpY KpaTKoOBPEMEHHOM UCMOSbL30BaHNK; 3 — B UHEPTHOW cpeae.

XumMuyeckasi CTOMKOCTb

Mpeanaraembie Yexnbl N3 KEpPaMUKM HaA OCHOBE HUTpuAa kpemHusa Si3N4
NOKasblBaKOT OT/INYHYKO XMMMUYECKYID CTOMKOCTb MO OTHOLIEHUK K pPasfn4yHOro
poja XuMMUYeckuM BellecTBam. [Ans nogpoBHOro O3HAKOMIEHUS CO CMUCKOM
BELLIECTB, K KOTOPbIM YCTOMYMBA KEpaMMKa YHUBEPCANbHOIO Ha3Ha4YeHus aHHOro
Knacca kepamuku obpatutechb, noxanyncra, K AOKyMeHTy XvMudeckas CTOMKOCTb
KepaMuK1 Ha OCHOBE HUTpuAa KpeMHus Si3N4.

15-neTHWIn onbIT paboTbl C YexnaMmm U3 4aHHOrO Krnacca Kepamuky nokasars, 4Yto
antoMVHUA He OKa3blBaeT CKOSbKO-HUOYAb CyLeCTBEHHOr0 BO3AENCTBUS Ha
MaTtepuan 4Yexna Ha NpOTSPKEHUM BCEro Cpoka aKcnsyatauum vexnos. [NMpuymHomn
BbIXOA4a U3 CTPOSI YEXSIOB NMpU UX NMPUMEHEHUM B pacnnaBax antoMUHUSA ABNSIETCSA
NPaKkTUYEeCKN BCeraa OKa3blBAEMOE Ha HUX HEOOIMKHOE  MeXaHuM4yeckoe
BO3OENCTBME, @ HE KOPPO3nsa Unn 3po3nsa matepuana cBsidaHHasi C XMMUYECKUM
BO3OENCTBMEM Ha HUX. [lpakTMka nokasbiBaeT, 4YTO NPU COOTBETCTBYHLLEM
obpalleHnn ¢ Yyexnamum U yxode 3a HUMU UX CPOK IKChnyatauuu B pacnnaBax
antoMMHUA MOXET cocTaBnATb bonee 10-Tn ner.

Uexnbl Ha ocHoBe HuTpuaa KpemHust Si3N4 OTHOCUMTENbHO WHEPTHbI MO
OTHOLWEHUIO K pacnnasam meau. NpobnemaTnyHom nNpu MCNOMb30BaHUM C ATUMMU
pacnnaBamu SIBMSETCS pearMpoBaHne matepuana YexsioB C OKUCHEHHbIM LLSIaKoM
Ha NOBEPXHOCTW pacnnaea, T.K. UMEHHO peakuusi C OKUCHEHHbIM LUSIakoM Meam
BbI3blBAET XMMUYECKoe paspylueHue 4vexna. Moatomy cpok cnyxbbl 4exrioB Ha
OCHOBE HUTpMAa KPeMHUs B pacnnaBax Meam MOXEeT OblTb MPOAOSIKUTENbHBIM
TOMbKO B TOM Criy4ae, €Cinun 4exos He BCTynaeT B KOHTAKT C OKUCIIEHHbIM LUITaKOM.
Kak ©bl TO HM ObINO gaxe nNpu B3aMMOLENCTBUM Yexra CO OKUCIIEHHbIM LUSIaKoM,
CPOK 3KCnryataumm 4Yexna B pacnnaBax Meau COCTaBfisieT Kak NpaBuio He MeHee
3-X mecsaues.

www.austenit.biz

37


http://austenit.biz/component/option,com_docman/task,doc_download/gid,21/Itemid,99999999/
http://austenit.biz/component/option,com_docman/task,doc_download/gid,21/Itemid,99999999/

454052, r. YenabuHck Ten.: +7 351 907 7671

LWocce MeTtannyproB 596 ®Pakc: +7 351 735 0013
Poccuinckaa Peaepaums An. noyta: info@austenit.biz

[locTaToyHO HenpobnemMaTuyHbIM SBNSIETCA MCMNOb30BaHME AaHHbIX YEXIOoB U B
pacnnaBax naTyHW. VIHepTHOCTb MaTepuana Mo OTHOLUEHWUI K AaHHOMY craBy
NO3BONSIET MCMNONb30BaTb YeXrbl Ha NPOTSHKeHUN Goree Yyem B6-TM MecsueB, Npu
ycrioBun cobnogeHms npaBun aKkCnyaTaunm Yexros.

UT0 KacaeTcst BCex NpoyMx, KpOMe naTyHu, pacniiaBoB CMiiaBOB Ha OCHOBE Meaw,
TO uenecoobpasHbiM ABNAETCA NpeaBapuTenbHOE TeCTMpPOBaHWE KEpaMUKM Ha
npeoMeT pearnpoBaHWsi C KOHKPETHbIM pacnnaBomM. B 3aBucumoctn ot
KOHKPETHOro CocTaBa ChnifiaBa Ha OCHOBE Me[u M3BECTHbl Kak npobrematuyHble
(kOpOTKM  CpPOK  Ccnyxbbl), Tak W  OTHOCUTENbHO  HenpobrnemaTuyHble
(MpoAOMKUTENDBHBLIN CPOK CryXbbl) Cry4yanm MCNOMb30BaHUS YEXOB B TaKMX
pacnnaBeax.

[nsa Toro 4to6bLI OCBEAOMUTLCA O TOM, Kak pearmpyeT AaHHbIN Knacc KepamMuKku C
pacnnasam CTOWKOCTb KepaMuKM Ha OCHoBe HuTpuaga kpemHus Si3N4 k
pacrnnaBaMm LBETHbIX MeTarnsos.

DU3NKO-XUMUYECKNE XapPaKTEPUCTUKU

Monyuntb uWHGOPMALMIO O MEeXaHUYECKUX, XUMUYECKUX, TepMUYeCcKnx u
3NEeKTPUYECKMX CBOMCTBAX KepaMuKM Ha OCHoBe HuTpuaa KpemHus Si3N4 Bebl
MOXeTe, O00paTuBLIMCL K AOKYMEHTY ®PU3MKO-XMMUYECKNE XapPaKTEPUCTUKM
KepaMuKM Ha OCHOBe HUTpuAa KpeMHus Si3N4.

O6palyeHue u yxon

Kak y>xe 6bIno ykasaHo, Yexnbl TpebytoT ocobo BepexHoro obpaleHns n yxoaa u
TONbKO MNpu COGMOAEHUM YCNOBMIK 3KCnnyaTaumMm MX CPOK Chyxbbl MoOXeT
coctaenate 10 netr mn 6Gonee. Ona Toro 4tobbl O3HAKOMMUTLCS C YCMOBUSMU
3KcnryaTaumm 03HaKOMbTECh, NOXanymncra, ¢ AOKYMEHTOM Yexnbl Ans pacnnasoB
LUBETHbIX METannoB M3 KepaMuUKM Ha OCHOBe HuUTpuaa KpemHust Si3N4 -
obpalleHne n yxon.

MapaHTus

Ha pgaHHble BMObl 4exnoB Mbl MPefocTaBndeM rapaHTUio paBHyto 12 mecsauam.
[[apaHTMa pacnpocTpaHaeTca Ha PUCK BO3HUKHOBEHUS XMMUYECKOM KOPPO3UK W
9p03uN MaTepuana npuM WUCMofb30BaHMM YEXNIOB B pacnnaBax asntoMUHUS.
MapaHTMa npegnonaraet npoBedeHne nbbIX OENCTBMA U MaHUNYNSUMnA C
yexnamm M B OCOBEHHOCTM WX YUCTKA W NPOrpeBaHUs MUCKNHYUTENBbHO B
COOTBETCTBUU C MHCTPYKLMEN NO KCNnyaTauuu.
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Mpwn Mcnonb3oBaHMM YEXIOB M3 AaHHOro Knacca KepamMuku C pacnnasamv Meau
rapaHTusi coctaBuT 3 Mecsiua npu ycroBuM obOpalleHusi ¢ Yexriamu CorfacHo
npeanMcaHusim.
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2. 3alWUTHbIE KepaMmunyeckmue n3osnaTopbl

TpybuaTble kepamuyeckne M3onaTopbl CRyXaTt ANs U30nsuMmM TEPMO3NeKTPOa0B
OT BO3AENCTBMSA OKPY>KatoLen cpeapbl U Apyr oT apyra.

CopTa KepamMuku

Kepamunyeckme n3onatopbl NOCTaBNAKTCA U3 KEPaMUKU C BbICOKUM COAEpXXaHNEM
okcmnaa antomuHms C799 n C610, HopmumpoBaHHbix ctaHaapTamu DIN 60672 n DIN
VDE 0335.

OTnuuyuTenbHbIe 0COOEHHOCTU
OTnnunTenbHbIMM 0COBEHHOCTAMM Ha3BaHHbIX COPTOB KEPaMUKN ABMNAOTCS

* BbICOKasd MPOYHOCTb N TBEPOOCTb MaTepuana;
* TEPMOCTabUNBHOCTb;

* BbICOKasA M3HOCOCTOMKOCTb JaXe Ha BbICOKNX
Temnepartypax;

* BbICOKas KOPPO3UNHAA CTOMKOCTb Aaxe Ha
BbICOKMX TemnepaTypax.

MOAM(bMKaU,MVI no reomMeTpnyeCKumMm napamMetTpam m 4onyckKu

Bo3MOXHbI cnegytowme MoAandukaumm TpybuaTbIX N30MATOPOB no
reomeTpmyeckum napametpam. MmMHMManbHO N MakCcMMarbHO BO3MOXHbI€ OfNHbI
N AnameTpbl, a Takke OONYCTUMbIE KONMYECTBA KaHANOB BbIrMAAAT Cnegylowmm
obpasowm:

* BHEWHWM guameTp: 1,2-18,3 mm;

* BHYTPEHHUM JMameTp oTBepCcTun kaHanos: 0,2-4,9
MM;

= npnnHa: 10-2030 mm;

* KONNMYEeCTBO KaHanos: 1-13;

* C UEeHTpanbHbIM KaHanom un 6e3 Hero;

* N0 oopMeE: KpYrnble, OBanbHbIE, NPAMOYIOSbHbIE;
* CO Wnmuem n 6e3 Hero Ha Topuax Tpyoku.

B Hwxecneayowmx Tabnumuyax nogpobHo oTobpaXkeHbl TMnopasMepbl U3genvin B
3aBMCMMOCTM OT MaTepuana:
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HesaBucumo OT pasmepa Kepamumyeckme W3onaTopbl UMET MUHUMarnbHbIE
OOMycKM No npsiMu3He, anameTpam u TonuwmHe cteHku cornacHo DIN 40680. B
cnyyae Hanumuusa cneuuanbHbiX TpeboBaHWM CO CTOPOHbI 3akas3yuka 3TWU LOMYyCKU
MOTyT ObITb HUXKE NPEeAYCMOTPEHHbLIX HA3BaHHOW HOPMOW.

Pa6ouune Temnepartypbl

MakcumanbHbIMU paboyrMm TeMnepaTypammn NepeyncrieHHbIX COPTOB KeEpaMUKM
ABMAOTCS:

CopT KepaMukm Makc. paboyas Temnepartypa B °C*
C799 1700
C610 1400

* - TemnepaTtypbl ykasaHbl, UCxoasa U3 Hanbonee HebnaronpUATHLIX YCIIOBUI 3KCNnyaTauuu,
HanpuMep, MeXaHUYeCKas Harpyska Ha usgenue n arpeccuBHasi BHELLHAS cpea B KOMMeKce

DU3NKO-XUMUYECKNE XapPaKTEPUCTUKU

MonyunTb uWHGOPMALMIO O MEXAHUYECKUX, XUMUYECKUX, TEPMUYECKUX U
9NEKTPUYECKNX CBONCTBAX KEPAMMUKN C BbICOKMM COAEPXKaHMEM OKCMAA antoMUHUS
Al203 Bbl MoOXeTe, o0patMBWKUCb K  AOOKYMEHTY  PU3MKO-XMMUYECKME
XapakTepuUCTUKN KepamMuku C MoBbllWeHHbIM (260%) cogepxaHvem okcuaa
antomuHnsa Al203.
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lll. XXaponpoyHas M KOpPpPO3MOHHOCTOMKass Tpyba AnsA
TepMomMmeTpumn

Hamn ocywecTBnaoTca nocTaBkM TpyObl ManbiXx AOMaMeTpoB, CryXallen
NCXOAHbIM M3AenuemM AN U3roTOBIMEHUS 3alUMTHOWM MeTarnnnM4eckon apmartypbl
ans Tepmonpeobpasosatenen / Ttepmonap. Tpyba HopmwupoBaHa no [OCTy
14162-79 / TY 14-225-92, a Takke no FOCTy 9941-81.

Mpeanaratotcs TpyObl U3 Cneayowmnx maTepunarnos:

MaTtepuan Knacc O603Ha4YeHue
12X18H10T
AycTeHuTHas 08X18H10T
Hepxasetowwas cranb 10X23H18
MapTteHcuTHas 10X17H13M2T
deppuTHasd 15X25T
Cnnas - XH78T

Mapku cTtanu 1 cnnae M3 KOTOpbIX NpeararatTcs TpyObl OTNNYAOTCS BbICOKOW
)KapOCTOMNKOCTbHO, KapONpPOYHOCTLI U KOPPO3NOHHOCTOMKOCTbIO.

Mpepnaraemble Tpybbl ABNAETCS NPOAYKTOM POCCUMCKOro NPOU3BOACTBA.
Moaudunkaumm no reomeTpmnyecKkMm napameTpam
Mpepnaraemble Tpybbl MEIOT CrieayoLmMe Bapnauum no reoMmeTpumn U3gesnvm:
» BHEWHUK gnameTp: 1-25 mwm;
» TONwuHa ctexdkmn: 0,15-2,5;
= ANnHa: Ao 6 m.
Bo3MOXHbI crnegyolmne coveTaHmst BHELLHEro AnameTpa v TONWEeHbl CTEHKMU:
* BHELWWHWI gnameTp 1-6 MM -> TonuwmHa cteHkn 0,15-2 mwm;
* BHELWWHUM gnameTp 6-12 MM -> TonwmHa cteHku 0,4-2 mwm;
» BHEWHUK gnameTp 12-16 MM -> TonwmHa cteHku 0,8-2 mwm;
* BHELWHUM gnameTp 16-25 MM -> TonwmHa cteHku 1,5-2,5 mm.
B craHgapTHOM ucnonHeHuu Tpyba sBNsSieTCA HEMEPHOW U UMeeT ANUHY OT 2 A0

5,5 meTpoB. B cnyyae Heob6xoaAMMOCTM NOCTaBkm TPyObl YETKO 3a4aHHOM ASINHBI,
MOXeT OCYLLEeCTBMATbCS Hape3Kka TpyObl HA OTPe3KM 3a4aHHOM AMVHbI.
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MoctaBku

Bo3MOXHbI Kak nocTaBku TpyObl Co cknaga B YenabuHcke, Tak U U3roToBMEHNE
TpyGbl noa 3aka3. [lpy M3roToBMEHWM MOA4 3aka3 CPOKUM U3rOTOBMEHUS B
3aBUCUMOCTM OT KONMYEeCcTBa W XapakTepuctuk Tpybbl coctasnswT 10-45
KaneHgapHbIX OHEWN.

MuHuManbHas Hopma 3akasa coctasnseT 1 m.

Ons Toro 4tobbl nmonyunTtb 6onee nogpobHYK CNpPaBOYHYK WHGOPMaUMo O
CBOMCTBaX MapoK CTanu U cnnaea, U3 KOTOPbIX M3roTaBnMBalOTCA npeanaraemble
TpyGbl obGpaTtuTechb, noxanyucra, K AokymeHty OO6wasa wuHdopmaums o
MaTepuanax noctaBnseMbiX XaponpoyHbIX 1 KOPPO3MOHHOCTONKNX TPYO.
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IV. TepmonpeoGpa3oBaTenu ans pacnniaBoB LBETHbIX
MeTansnos

TepmonpeobpasoBaTtenu ans
pacnnaBoB MeTanfoB MCMNOMb3YTCA
ans 3amepoB TemnepaTypbl B
pacnnaBax LUBETHbIX MeTannoB U B
YacTHOCTU anomMuHMsa un mMegu. [lpum
3TOM 3amMepbl MOTyT NPOU3BOAUTLCS Kak
B TEYEHMEe HECKONbKUX CEeKyHA, Tak u
NPOAOIIKNTENBHOE Bpem4
HenocpeacTBEHHO BO BpeMsd npouecca
nnaBkM UM nNUTbs. 3amepbl  MOryT
NPOn3BOOUTLCS B NUTENHBbIX Xenobax,
NNaBuIbHbIX (TUrenbHbIX) Neyax, a
TaKke B MHOM MMaBUibHOM U NUTENHOM obopyaoBaHuW. [aHHbI BUA M3genun
MOXET ObITb MHTEpEeCceH, NnpeXxae BCero, AN NIMTENHbIX N NNaBUMNbHbIX LIEXOB U
3aBOAOB, a TaKkke Ons WX MNpPsMbIX MOCTaBLWMKOB TEPMOMETPUYECKOrO
obopynoBaHus.

OpHow n3 Ba>KHbIX noTpebunTenbcknx XapaKkTepuCcTuK AaHHbIX
TepmonpeobpasoBaTenen  SBRsSieTCA  MX  BbICOKAask  9KOHOMWYHOCTb B
MCMNONb30BaHMW, BbipaXkaroLasacs B cpegHen cebectonmoctun 3amepa. Kpome Toro
YTOHYEHME Ha KOHLE 3alUMTHOro Yexna u cuenneHne paboyero KoHua TepMonapbl
C 4exrioM No3BOnsAT JOOUTLCH KpaHe KOPOTKOrO BpEMEHMW OTKNNKa Tepmonapbi.
CtabunbHas KOHCTPYKUWMS TepmMonapbl
obecneymBaet NPOOOIMKMUTENBHbIN
nepuvoad  akcnnyatauuuM. 3@ CHEéT

— —
KOMOUMHaLuu, KOPOTKOro BPEMEHMU
— .| oTknuka, oonbLuon
| NpoaOMKNTENBHOCTHU CNyX6bl n
4| OTHOCUTENBbHO HU3KOW CTOMMOCTU 3TU
“| Tepmonapbl 3apekomeHgoBann cebsa B
4| TeyeHme 2-x nocnegHUX OecATUNEeTUn
h

Kak nuaep AaHHOW HULLW PbIHKA.

Tepmonpeobpa3oBaTtenu ansd
pacnnaBoB LBETHbIX METANOB SABMAKTCS rOTOBbIMM K 3KCNyaTtaumm n3genmsimu,
He TpebylWwnmMM npenBapuTENbHOrO Harpeesa neped WX WCMNOoNb30BaHUEM C
pacnnaBamMmu MeTarnnos.
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Komnnektauua TepmonpeobpasoBarens

TpmoanekTpuyeckne npeobpasoBaTenv
ANA pacnnaBoB LUBETHbIX MeTansnoB B
CTaHOAPTHOM UCMOSIHEHUM COCTOAT U3
TepmonapHoro nposoga Tuna XA (Tumn
- | Tepmonapbl K) u 3awmiieHbl CHapyxu

: ‘\ apmaTtypoh B Buage 4dexna u3
:——Eé»-- \\_ = OKCM)J,I/IpOBaHHOVI )KapOﬂquHOVl
-ty XpomucTon ctanu tuna SS 446 wunu

aHarnorn4yHo X18CrN28 (Homep

matepunana 1.4749) cornacHo DIN
10027-2. 3aluTHbIK  4Yexon umeeT
OOMNOSTHUTENBHOE MNOKPbITUE M3 rpaduToBOM NponuTKM. Ha cBOBOOHLIX KOHLAX
TepMonapa no XenaHuw CcHabxaeTcs KabenbHbIMM  HaKOHEYHWKaMU  Unu
TepMonapHbIMM pasbéMamu, KOTOpble NMO3BONAT Nerko n BbICTpO nogknyaTb
€€ K U3MepUTENbHON CETU UMM HaNPSMYK K TMpomMeTpam. [opsunn cnan BBapeH B
N3MEePUTENbHbIA  HAaKOHEYHMK 3alUMTHOrO 4Yexna, 3ayXalwwuhca K  KOHUY
(grounded neckdown junction), a TonwmMHa CTEHKN 4Yexsia B MecTe pasMeLleHuns
ropsyero cnasi Tepmonapbl coctaensiet 3 mmMm. TepmonpeobpasoBaTernib CHabXEH
Nnerkon MeTanIMyeckonM LITAHroOM C PYKOATKOW Ha KOHUE, Ha KOTopou
OOMNOSTHUTENBHO MOXET ObITb 3aKpennéH namepuTenbHbid NpMbop, 3a CYET 4ero
3TOT TepMmonpeobpasoBaTenb npespawaeTca B YAOOHbLIN NEepeHOCHOW [aTyuk
TemnepaTtypbl ANA pacnnaBfieHHbIX MeTannoB. B craHgapTHOM UCMOMHEHUU
nsgenna kanubpytotca cornacHo MOK 60584 kak Tepmonapbl 1-ro knacca
TOYHOCTW.

OTHOCMTENbHO  KOMMMEeKTauMm  TepmonpeobpasoBaTenen  BO3MOXEH — Y4ET
NHAMBUAYAaNbHbLIX YCIOBUIA U 3aNpOCOB.

Takke K gaHHOMY Buay Tepmonap Mbl MOCTaBAsSiEM MNPUHAONIEXHOCTU B BuUAe
METannMyeckmx wWTaHr (npsimble, 3arHyTble Ha 45°C wunm 90°C.), pykosToK (M3
nnacTuka n antoM1MHUSA) U MMPOMETPOB.

Pa6bouune Temnepartypbl

MakcumanbHble pabouve Temnepatypbl COCTaBMAKT MpU  HENpepbiBHOM
cuntbiBaHum oo 850°C, a npu KpaTkoBpeMeHHbIX 3amepax — 4o 1300-1350°C.

O630p npenmyLiecTs

» KpalHe Hu3Kas cebecTonMOoCTb 3aMepa;
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* BO3MOXHOCTb ObICTPOro 3amMepa 3a CHET KpanHe KOPOTKOro BPEMEHU OTKMMKa
Tepmonapsl;
* COTHW 3aMepOB C MOrpPyXeHWEM B pacnnaBbl antOMUHUS, XOpoLluasi CTOMKOCTb K
pacnnaBam OpOH3bl 1 CNIAaBOB HA €€ OCHOBE;

* MPEBOCXOAHAsA KOPPO3UMHAsA CTOMKOCTb MO OTHOLLEHMIO K CnnaBamM antoMUHUA U
Meau;

= Marnbl BEC;

» yaobHasa dopma.
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	ООО «Аустенит» специализируется на поставках как отдельно взятых комплектующих для термоэлектрических преобразователей, так и цельных термопреобразователей. При этом основное внимание мы уделяем приложениям, в которых к термоэлектрическим преобразователям или отдельным их компонентам предъявляются нижеследующие специальные требования: 
	▪ повышенная термостойкость, жаростойкость, жаропрочность и огнеупорность, а также высокая устойчивость к тепловым ударам; 
	▪ повышенная влагостойкость, а также повышенная абразивная, химическая и коррозийная стойкость; 
	▪ особо низкие значения допусков геометрического исполнения отдельно взятого компонента;
	▪ особо низкие значения либо ассиметричное распределение допустимых отклонений сигнала термопары от НСХ. 
	Потребительская ценность, создаваемая ООО «Аустенит», выражается прежде всего в предоставляющейся нашим клиентам возможности экономии временного и финансового ресурсов, результирующей из отсутствия для наших клиентов необходимости
	▪ заниматься поиском отвечающей их требованиям продукции;
	▪ устанавливать контакты, вести переговоры и вступать в правовые отношения с иностранными поставщиками;
	▪ организовывать транспортировку, складирование, страхование и таможенную отчистку импортируемого товара;
	▪ связывать оборотные средства в продукции без потери возможности регулярно получать продукцию в режиме точно в срок (just-in-time);
	▪ ожидать производства и импорта требуемого наименования продукции в случае наличия артикула на складе ООО «Аустенит».
	Кроме того, дополнительная потребительская ценность создаётся за счёт оказания консультационных услуг потребителям предлагаемой нами продукции относительно технических характеристик и эксплуатационных свойств этой продукции, а также её применимости в различных приложениях.
	В рамках нашей работы с поставщиками мы сотрудничаем исключительно с предприятиями-производителями или официальными торговыми представительствами производителей термоэлектрических преобразователей / термопар, а также соответствующих комплектующих компонентов и кабельно-проводниковой продукции, предназначенных для производства и сборки термопреобразователей. 
	География наших контактов и деловых интересов включает в себя среди прочего предприятия из таких стран как Германия, Великобритания, Франция, Нидерланды, Италия, США, Канада, Япония и Китай.
	2.2.1 Удлинительные провода
	2.2.2 Компенсационные провода


