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TONIbKO ANA O3HAKOMNEHNA N MOTYT 6bITb U3MeHeHbI 6e3 npep,sapMTeanon KOHCyANbTaUuUmn

CoeanHuTenbHbIe KONOOKN U3 KepaMunukm m nonnamMmumaa
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Pasgen 1

KpaTkoe coaepkaHue

Ci-c2

Paspen 2

McTopua coeaMHUTENbHbIX KOOAOK U3 KEPaMUKK

C3-C10

TexHunuyecKkas MHPopMaLMA O COEAUHUTENbHbBIX KONIOAKAX U3 KEPAMUKU U
nonvamunaa PA66

C11-C20

Paspen 3

CnncoK apTuKynos

C1-c4

Kepamunyeckue coeguHuUTe/IbHble KONT0AKU

C1-C30

Paspgen 4

BA

CoeanHUTEIbHbIE KONIOAKWU U3 CTEATUTOBOM
Kepamukm 250 B, 3alMLLEHHbIE OT NOPAXKEHMA
3/1IEeKTPUYECKMM TOKOM, g5 Temnepatyp o 230°C,
NaTYHHbIE KIEMMHBbIE 3aXMNMbl, ceyeHune 4 mm?

C3-C4
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CoeauHUTENbHbIE KONOAKU U3 CTEATUTOBOM
Kepamunkum 450 B, 3alMLLEHHbIE OT NOPa*KeHuAa
3/IEKTPUYECKMM TOKOM, ANA TemnepaTtyp Ao
230°C, naTyHHble KNEMMHbIE 3aXKUMbl, CEYeHNe
4—10 mm2.
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CoeanHUTENIbHbIE KOMIOAKWN U3 CTEATUTOBOM
Kepamukm 450 B, 3aWMLLEHHbIE OT MOPaXKeHuA
3NEeKTPUYECKMM TOKOM, g5 Temnepatyp o 230°C,
NIATYHHbIE KIEMMHbIE 3a*KUMbl,

ceyeHune 16—25 mm?.

MOHO MOHTMPOBATb HA NAcTUHE 16 X 3 MMm.
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CoeauHUTENbHbIE KONOAKU U3 CTEATUTOBOM
Kepamunkm 450 B, 3aWMLLEHHbIE OT NOPaXKeHuA
3NeKTPUYECKMM TOKOM, g5 Temnepatyp o 230°C,
NPAMOYro/ibHble NaTyHHble K1EMMHbIE 3aXKUMbl,
ceveHve 16, 25 1 35 mm?, ¢ HENOCPEACTBEHHbIM
BMHTOBbIM 32}KMMOM W/IN ONOCPEA0BAHHbIM
3aKMMOM C NPUXNUMHOW NNacTUHON. B BapuaHTe
Ha 35 MM? MX MOKHO YCTaHaB/IMBATb Ha
HanNpPaBAAIOLLYIO KOPbITOOOPA3HOro CeYEeHUA

35 mm (EN 50022)

C9-C12
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CoeanHUTENIbHbIE KOMIOAKWU U3 CTEaTUTOBOM
Kepamukum 450 B, 3awwmLLeHHbIe OT NopaXKeHusa
3/IEKTPUYECKMM TOKOM, ans TemnepaTtyp Ao 650°C,
LUTaMMOBAHHbIE KIEMMHbIE 3aXKMMbl U3 NATYHN,
CTanu, HUKeNa unn Hepxxaserowen ctanm AlSI 304,
C ABYMA BXOAHbIMW OTBEPCTUAMM NPAMOYFObHOM
dopMbl 2 X 6 MM?, € HENOCPeACTBEHHbIM
BMHTOBbIM 32}KMMOM M/IN ONOCPEAO0BaAHHbIM
3aXKMMOM C MPUNKUMHOM NAACTUHON.

MoryT ncnonb3oBaTbCA B KAYecTse
COeAMHUTENbHON KOPOOKM A/1A O4Y€Hb BbICOKUX
TemnepaTyp

C13-C14
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CoeanHUTENIbHbIE KOMIOAKWU U3 CTEATUTOBOM
Kepamukun 750 B, He 3alimLLEeHHble OT NOpPa*KeHua
3NEeKTPUYECKMM TOKOM, a5 Temnepatyp o 650°C,
HUKeneBble KEMMHbIE 3aXKUMbl C MPUXUMHbIMU
naacTMHamm, ceyeHune 6—10 mm?.

C15-C16
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COED,I/IHI/ITeﬂbeIe KOJNMOAKN U3 KepaMUKm n nosfimnamMmumaa
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UcTtopua coeanHUTENbHbIX
KONOAOK U3 KepaMUKH
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B cBA3M C NOCTOAHHbIM COBEPLLEHCTBOBAHWEM HaLlei MPOAYKLMM, YEPTEXHM, ONUCAHUA, XapaKTePUCTUKKN, UCMO/Ib3yeMble B A@aHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl
TO/IbKO A/17 03HAKOM/IEHWA U MOTYT BbITb M3MEHeHbI 6e3 NpeaBapUTeNbHON KOHCYIbTaLum

BBeneHue B MCTOPUIO BUAOB KepaMUku, npuMmeHsdemMbiX B &
coeaANHUTEINIbHbIX KoNnmogKax

CoepnunHuTenbHble konoaku u3 chapdopa, 1930-e — 1950-e rr. (coeannntenu Ultimheat)

®Papdcop

Teepabivi hapcop nosieuncs B Kutae. CekpeT npouecca ero NnpovM3BoACTBa XPaHWUICS 3a CEMbIO NevaTsMu Ha NPOTsKeHUn BekoB. CBoew 6ennsHon,
TOHKOCTbH0, YCTOMYMBOCTBIO K TEMMEPATYPE U TBEPAOCTLIO ATOT Matepmarn 0653aH UCMoSb30BaHUIO ABYX 0COBbLIX MMHEPASIOB: kaonuHa («[ao Muu Ty, 5
5+ » Ha kuTaiickoM Si3blke, YTO MOXHO NEepPeBECTM kak «[MuHa 13 ropoga [ao JMH», pacrnonoXeHHOro K CEBEPO-BOCTOKY OT T. LI3MHA3YK3Hb B NPOBUHLMM
Li3sH Cu), n «My TyH Lipl, ZEZE » (nepesopn: 06biiHas kepamumka). KaonimH — O0BOMbHO pbIXSIblii M KpOLALWUICS MaTepmart, Toraa Kak «myTyHLbl» —

3TO TBepAblii kameHb. Ero n3snekanu B Buae 6nokoB 1 Apobunu Ha rpaBuii C NOMOLLIbIO BOASIHOTO Koneca, NpUBoAsiLLero B AENCTBME NadatoLuii MoOnoT C
rONOBKOW U3 KaMHsi TBEpAOW NopoAwl. MNocne 3Toro Nony4eHHbIN rpasuin n3merns4any 4o COCTOSHUA MENKOro NopoLLKa, NPOonycKas KaMeHHbIe Wapyku Yepes
BpaLLaoLmnecs aepeBsHHble 604k unu WwnudosanbHble Auckv. Kak npasumo, 9Tn Asa MexaHn3ma NpuBoAMNvCh B AeVCTBME BOAOW, KOTopasi nagana ¢
BbICOTbI Ha KOMECco C MonacTsaMu.

[anee nonyyeHHbI NOPOLLOK CMBaNy B pacnonoxeHHble kKackagom 6aku Ansa BoAbl ANS O4UCTKW OT MPUMECEN, KOTOpble Ocaxaanuch No Mepe
yMeHbLUeHNsa pasmepa YacTtul,. Hanbonee TOHKOM3MENbLYEHHbIN NOPOLLOK MCMOMNb30Bancs AN U3roTOBNeHUs aManuv. 3aTtem TeCTo U3 CMecH 3epeH pasHblX
pa3MepoB nepemMeLuvBany 1 nomeLlanu B 6roku, KoTopble HasbiBanucb «6anmnoHbl». ATOT aTan Ha3sblBancs «rHUeHWe». Kak npaBuno oH Anumncst HECKOMNbKO
[OHen, B Te4eHMe KOTOPbIX NMPOMCXOAUIIo Xmmmyeckoe npeobpasoBaHue TecTa. Mo cnoBam Mapko MNono, kutanckve nponssoautenu dpapdopa octaBnsam
TECTO HUTb B TEYEHNE HECKOMBbKMNX MOKOSEHUM...
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BogsiHoe koneco 1 nagatowmii monoT ( K |, wyi gyit) Ans U3MensYeHns MUHeparnos M3menbyeHne kaonuHa WnmoBarnbHbLIMU KAMHSIMU, MPUBOAUMBIMUW B AE/CTBIE C MOMOLLbIO Bona
(KuTaiickas sHUmMKknoneaus «TaHbryH Kaiisy» (Micnonb3osanue cun npupoabl), asTop CyH UHcuH, 1637 r) (1939 ., BbeTHaM, «QkoHOMUYECKUi BionneTeHb VHaokuTas»)
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TpapuumoHHble MexaHuambl ( KT , wyii Ayi) Ans NpoU3BOACTBA MOPOLLKOB, TpaauumoHHas kutanckas nedb «fdpakoH» ( % , NnyH A0), 3arpy304HOe OTBEPCTUE
ncnonb3yembix Ans U3roToBNEHNs aNeKTpoTexHYeckoro apdopa (YactHas neyn 1 MeToA 3aKnaaku NneKTpoTexHnYeckoro chapdopa (YacTHas Konnekums)
KOnneKums)

B EBpone cekpeT n3rotoBnexHuns Teepaoro dapgopa 6bin Brepsble OTKpbIT B nocnegHue rogbl XVII ctonetna xummkom NoraHHom ®puapuxom bettrepom B
KypdropLiectse CakcoHuns. OH mony4nn ero NyTeM CMeLUMBaHUA Pa3nuyHbIX pyd B MPOLIECCe N3roTOBIEHMS XapoynopHbIX Turnei. Ero nponssoacteo 6bi10
HeMeaneHHo nepeHeceHo B I. MaviceH (paHee MeticeH) Ha p. Onbba, Hepaneko oT . [ipe3aeH. MNMpouecc Npon3BoACTBa 3TOM pa3HOBUAHOCTU dapdopa,
M3BECTHOIO C TEX BPEMEH KaK «CaKCOHCKUI dhapdopy, Obi BO3BEAEH B PaHr rocyAapCTBEHHON TalHbl U HAXOAMICSA MO 0COObIM KOHTPOMEM.

Mo3pHee, B ABYX NMCbMax, AatupoBaHHbIX 1712 1 1722 rogamu, paHLy3cKuii CBALLEHHMK-e3ynT PpaHcya KcaBbe 4 QHTpeKonb onncan (C HEKOTOpbIMMU
HETOYHOCTSIMU) MPOU3BOACTBO hapdopa, KOTOpoe OH 06Hapyxun B Kutae.

Korga oH onucbiBan KaonuH, Takas pasHOBUAHOCTb pPyAbl 6bina Hem3BecTHa Bo PpaHumn. STOT MUHUCTBIN MUHepan 6enoro LBeTa MOXeT cogepxatb A0
80% kaonuHuta ¢ monekynspHoi dopmynon Al;SizOs(OH)4, KOTOPLIV SBASIETCA aKTUBHLIM UHTPEaUeHTOM. BbICOKyto Temnepatypy nnaeneHuns, 6enmsHy

1 TBEPAOCTb NpMAAET EMY UMEHHO KOHLIEHTPALMS OKCUAA antoMUHKSA. Ho YMCTbIN KAOMWH NOYTU HE PacnaBnsieTcs U He SBMSIETCS €QUHCTBEHHbBIM
VHIPeaneHToM, KOTOpbIV BXoauT B cocTaB chapdopa. o aTon npuyrHe eBponeckme yyeHble, MMNOpTUPOBaB ero 13 Kutasi, Tak U He CMOTMN U3TroTOBUTb
hapdop, NOCKOIbKY HE MOHMManM BaXXHOCTb BTOPOrO KOMMOHEHTa. MM He xBaTarno «mnyTyHLbI», TBEPAOrO KaMHsl, COCTOSIBLLENO U3 KBapLia U NONeBOro

wnara.
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BBeneHue B MCTOPUNIO BUAOB KepaMUuku, npuMmeHsemMbiX B &
coeaANHUTEINIbHbIX KoNnmoagKax

B 1727 n 1729 rr. dopaHuy3ckuii ectecTBoucnbiTatens M. e Peomiop BbiCTynun B Akagemum Hayk B MNapuxe ¢ ABYMSA AoKnagamu 1 BblABUHYN MAEKD O TOM,
YTO HepacnnaBnALLMACS KaOoMWH, BO3MOXHO, SIBMSETCS NWLLb OAHUM U3 KOMMOHEHTOB (hapdopa. A BTOPOW MHIPEAMEHT, «MYyTYHLbI», MOXET NMOMOYb eMy
pacnnaBuTbCS, BLICTYNasl B Ka4ecTBe CBSI3YIOLLEro BeLecTBa, KOTOpoe NOHWKaEeT TemnepaTypy nnasnexusi. Onmpasicb Ha 3T A0BOAbI, OH CMOT YCMEeLIHO
n3rotoBuTb papdop. Tem He MeHee, BONpoC ocTaBarncs, no 6onbLuen 4acTu, B TEOPETUHECKOM MIIOCKOCTU, MOCKONBKY 3TU ABa MaTepuana He umenm
M3BECTHbIX aHANIOrOB Ha TeppuTopumn dpaHumu.

Cnyctst noytnt 40 net, B 1766 r., rpac ae Jlopare npeacrasun B Akagemumn TBepabii apdop, He xenas npegasBaTb Ornacke ero cocras.

B 1767 r. xxeHa goktopa [JapceTa crny4anHo obHapyxwuna 3anexu kaonvHa B kommyHe CeHT-Pbekc-na-lMepl okono r. Jlumox. MNocne akcneptussl
martepuana, BbiNnonHeHHoro Akagemven Hayk B 1768 r., a Takke nocne ncnblTaHuin, nposefeHHbIX B 1769 r., B I. JIUMOX 6bIno HanaxeHo nepsoe
Npou3BOACTBO, KoTopoe AaTtupyetcs 1771 r. OTOT rog ctan TOYKOW oTcyeTa pa3BuTusa hapdopoBO NPOMbILLSIEHHOCTM B Jlumoxe.

3atem Hukonac Kpuctunan e Tu, ypoxxeHel ropoga Muin, nocetun [dpesaeH, rae y Hero Gbina BO3MOXHOCTb NOCETUTbL pasnnyHble habpuku, 1 Npuees
o6paTHO TOYHOE onucaHue npouecca narotoeneHust papdopa. 13 despans 1771 r. oH npeacTaBun NOMHOE ONMCaHWE NpoLecca Ha 3acefaHum
KoponeBsckon akagemuu Hayk. Ha ero ocHoBe, B 1777 T. oH usgan kHury «VckycctBo dpapdopax». C Tex nop tBepabin hapdop ctan npoussBoauTbCs BO
®dpaHumu. Mo KoponeBckon NpuBUNErMn, 3To NPaBo BbINo 3akpenneHo ucknynTensHo 3a Cespckor hapdopoBor MaHydaKTypon.

KoHew, MoHononuu nonoxuna pesontouus 1789 r., Ho Ucnonb3oBaHue dapdopa No-npexxHeMy orpaHNYMBanocb NPOM3BOACTBOM NOCYAbl U AEKOPaTUBHbIX
npegmMeToB POCKOLLN.

[o 1840 r. Bo ®paHumm nponssoacTeo hapdopa pasBmMBanocb MeANEHHO, U HE 0BPENO NPOMbILLNEHHOTO pa3Maxa Ao 1880-x Ir., Koraa B HEM BrepBble
ObINy NPMMEHeHbI NapoBble MaLUVHbI U OTOMNIEHUE yriemM BMECTO APEBECHHBI.

MepBble cny4yau NpUMeHeHUs B NeKTPUYECKMUX Lensx:
nosiBneHue tenerpada u chapcopoBbIX U3ONIATOPOB

B 1729 r. 6putaHckuii yueHbii CTBeH [per onpeaenyn NoHATUS «NPOBOAHUKY M «M30NATOp». B TO BpeMsa anekTpocTatuyeckne mMalunHbl U nabopaTtopHblie
npubopbl HyKAanucb B 31eKTpoM3onaTopax. VisHayanbHO ANs 3TON Lienu LWMPOKO MCMONb30Banoch CTEKNO. B nepBbix akkyMynsaTopHbIx 6aTapesix Takke
MCMOMb30Barnoch CTEKIO B KA4eCTBE KOHTENHepa v nsonatopa.

MosBnexve B 1855—1860 rr. Tenerpada ctano ToN4YKkoM Anst NPUMEHEHNS N30NSTOPOB M3 AManNMpoBaHHOMO TBEPAOro dapdopa, KoTopble NCNOoNb30BaNNCh
Ha ctonbax Ans kpenneHus TenerpadHbiX NPoBoAos. IMeHHO Torga 1 BbISSICHUIOCE, YTO u3genusa u3 dapdopa obnagatoT NyywMmMy U30AALMOHHBIMU
CBONCTBaMU, YeM CTeknsAHHble. B AHrNnmn Bbinvm onpoboBaHbl M30NSTOPbI U3 CIIOHOBOW KOCTW, KOTOPbIE MPEKPacHO NoAoLINM Ans 3Ton uenu. K cyacTtblo, OHM
He nonyyunnun bonbluee pacnpocTpaHeHWe, YeM NPOCTO KOCTHbIE U30NATOPbI, MPUMEHEHME KOTOPbIX TaKKe paccMaTpmBanoch.

Yxxe B 1860 r. Ha TenerpadHbIX IMHUAX UCMOMNBb30BaNUCh AECATKN Thicsiy hapdopoBbIX n3onsTopos. CnycTs ABa roga 310 KONMYECTBO BbIPOCHO A0 COTEH
Thics4. BnocneactBum anekTpoTexHuyeckuin apdop NpoxXoanMT MHOFOUUCTIEHHBIE UCTIbITAHUSI, MPUYEM Kaxabli IPOU3BoAMTeNb, pacnonaraet COGCTBEHHbIM
peLienToMm, KOTOPbIV 3a4acTylo CBA3aH C COCTaBOM UMEIOLLMXCS B HanMuum nobnusoctu pya. Kak npasuno, 310 cMecb KaonunHa, MyHbl, KBapLa 1 noneBoro
lunara, nogsepraemasi Tepmmuyeckorn obpaboTke npu Temnepatype okono 1400°C. MNnacTMYHOCTL CMeCK NpUAAIOT KaoMnMH M MNWHa, a KBapL, SiBnsieTcs
obeaxmpusatoLLm anemeHToM. Noneson Wwnat, Temnepartypa ninasfieHNst KOTOPOro 3HAYUTENbHO HUXKE, YeM Y APYrX KOMMOHEHTOB, obecnevnBaeT
0CTeknoBbIBaHNe cmecn. OCHOBHbIE KOMMNOHEHTLI cMecu bbinu cneaytowmmn: 50% kaonuHa, 25% nonesoro wnata, 25% keapua. Teepapin dapdop —
OTNNYHBIN 3NEKTPUYECKUI N30NSATOP, B BOMBLLUMHCTBE CyYaeB BOAOHENPOHULIAEMbIN, KUCIIOTOCTONKUIA U BblAepXuBaeT bonbLume nepenaabl TemnepaTyp
6e3 06pa3oBaHus TpelumH. PapdopoBas amasnb NpUaaeT NOBEPXHOCTU MMafKyko CTPYKTYPY, HE UMEIOLLLYIO MOop.

Ha BcemupHo BeicTaBke 1878 r. CBOIO MPOAYKLMIO AEMOHCTPUPYIOT yXXe AiBa Npou3soaunTens dapdopoBbIX N30nsTopos 13 MNapwka.

Tpu ropa cnyctsi, Ha MexayHapoaHoN BbiCTaBKe anekTpoobopyaoBaHus, nposoausLuelics B 1881 r. B [Napuxe, yxe npucyTcTBoBan AeCATOK Npou3BoguTenemn
M30NSLMOHHBIX papopoBbIX U3AeNuUi Ans Tenerpadum, a Takke Ana dNeKTPUYECcKUX CeTen 1 Lienen, KOTopble HauMHatoT NOSIBASATLCA B 3TOT nepuog. B
1888 r. hapdopoBble N30MATOPLI NOBCEMECTHO MCNOMb3YTCA Ha CTONGax YNMYHOrO OCBELLEHNS.

B koHue XIX ctoneTtusi papdpop cran LWMpoKo Ucnonb3oBaThCsl B 60MbLUMHCTBE ObITOBLIX 3MeKTPOonpubopoB: NaTpoHbl AN 3NEKTPUYECKMX Namrodexk,

6noku nepekntoyaTenei n LWTencenbHbIe PO3ETKU, BUMKW, OCHOBaHUS 1 ONOPbI TEPMOPE3NCTOPOB, pacnpeaenuTenbHble KOpobku, AepXKaTenu nnaBkux
npefoxpaHnuTenen n T. a.

B 1892 r. Mapwxe Ha ynuue Apkeby3npoB Gbina ocHoBaHa komnaHusi Pertus, koTopas Hayana nponssoanTb dhapdopoBbie AeTany ANst UCNONb30BaHWs B
anekTpoTexHuke. (MpekpaTtuna ceoe cywectsoBaHune B 2004 r.)

Ha BcemupHon BeicTaBke 1900 r. anekTpoTexHu4eckasa kepamuka bbina npeacrasneHa Bo MHOMMX hopMax: M30MALMOHHbIE AeTanu, SNeKTPON30NALMOHHbIE
amanu (komnanuns Godin n3 MNousa), cnevyeHHble HarpeBaTenbHble CTEPXHU, CoAepXallume NPoBoAsLLME NOPOLLKN, hapdOopoBble 3NEKTPOU3ONALNOHHBIE
petanu (komnanus Parvillée Fréres).

Cnepnyet oTMeTUTb, YTO eLle B 1900 r. B MeXAyHapOAHbIX TeXHUYeCcKux >xypHanax Mepmanum n CLUA wmnpoko obcyxaanack HoBaTopckasi pabota 6paTbeB
Axunna v lyn MapBunnen, NocBsiLeHHas pe3NCTUBHON KepaMuke. TEXHOMNOrMs BbICOKOTEMMEPATYPHbIX CleKaeMblX MOPOLLKOB, KOTOPYIO OHM pa3paboTanu B
Mapwxe, Ha ynuue Maytn, 26 n nocne 1898 r. onpobosanu Ha cBoOemM HOBOM 3aBofe B Kpamonicu (genaptameHT Yasa), npuBena K nMosiBfieH1o YpesBblivaiHO
BbICOKOTEMMEPATYPHbIX TEPMOCTOMKMX KapOnaoKpeMHMEBBIX 3M1IeKTPOHarpeBaTenbHbIX AfIEMEHTOB (CONpPoTUBIEHMI), Takux kak Silite (okono 1913 r.) n
Globar (okono 1926 r.).
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1881 rog. ®apdopoBble n3onsTopbl Ans 1918 roa. M3onsTtopbl 1 otonuTenbHble Npudopsl Parvillée (Revue Générale de I'électricité)

3MNEKTPUYECKUX pacrpeaenuTENbHbIX YCTPOWCTB
1 ABepHbIX 3BOHKOB Ha H6atapesix (Dictionnaire
des termes Employés Dans La Construction,
Pierre Chabat)

MosiBneHue 3neKTPon3oNMUPOBaHHbIX KINIEMMHbIX Konoaok us dapdgopa

B 1905 r. pactyLuee ncnonb3oBaHune dapgopa B chepe aNeKTPOTEXHUKN 3HAUUTENBHO YBENMYUIO KOHKYPEHLIMIO, U CTOMMOCTb 3TUX U3Oenui pesko ynana.
OCco6eHHO XeCTKoM Bbifna KOHKYPEHLUS MexXay HEMELKUMU U aBCTPUINCKUMU NPON3BOAUTENSMMU.

B l'epmaHuu merkve anekTpon3onsumoHHble hapdopoBbie U3Aenus MPOU3BOAUNIUCH U3 YBIaXHEHHbBIX MOPOLLKOB, KOTOPbIE CMPECCOBANUCH PyYHbLIM
yA2PHbIM UK neganbHbIM NpeccoM. Bo ®paHumm ata TexHonorus 6eina nsobpeteHa B 1890 r. komnaHuen Gardy, Npou3BoAsLUEN 3MEKTPOTEXHUYECKUIA
dapdop B I. ApxaHTEWN, CMONb3Ys AN 3TOW Lienun cTanbHble WTammbl. [pouecc cocTosn B NOMy4YeHUM rpaHynsiTa, yBNaXHEHHOMO CMEChi0 Macna v BoApl:
0,2—0,3 yactu pactuTensHoro macna, 1,0—1,5 yactn HedpTAHOro Macna n 2—3 YacTu MacnsHo-BoaaHoro pacteopa. K 100 yactam nactel gobasnsnm 12—
17 yactert aton cmecu. (Mo3xe ata cmecb byaeT 3aMeHeHa An3enbHbIM MaciioM.) 3aTteM BNaXHbI NOPOLLIOK BPYyYHYHO nMponyckanu Yepes cuto. Tpebyemoe
KONMYECTBO MOpOLLIKa NOMELLANoch B hOpMbl, FAe YNNOTHANOCh yaapHbIMU npeccamu. B Gonee kycTapHoi Bepcum U3Aenus NpeccoBanu, 3akpbiBasi
chopMy 1 yaapsisi Mo Hel MonoTkoM. [ocne nsBrneyeHust n3 chopMbl KNEMMHYHO KOMOAKY OCTaBMSiNM Ha HECKOMbKO AHEN COXHYTb, MOCME YEro NoKpbIBanu
crnoem amanu n obxwuranu. AToT MeToA AaBarn MHOro GpakoBaHHbIX U3genui. Becneactene HEOAHOPOAHOCTM MOPOLLKOB, HEPAaBHOMEPHOCTY KONNYeECTBa,
nomeLLeHHOro B hopMy, @ Takke Mo NpUYMHE HepPaBHOMEPHOCTM NPUIIOXEHHOTO AaBMeHNs 06pa3oBbiBaN1Ch TPELLUMHBI, @ dhapdop nonyyancst NOpUCTbIM.
Mo 3TUM NpMYMHaM 3MEKTPUKM TOFO BPEMEHU cHMTanu, Yto papcop Gbin NIOXMM U30NATOPOM, 8 COGCTBEHHO M3ONMPYOLLMM SBMSANCS TOMbKO CrOW aMarnu.
B 1902—1905 rr. 130n9LUMOHHbBIE XapaKTEPUCTUKN SNIEKTPOTEXHNYECKOro dhapdhopa eLle He Obin B NOIHON Mepe nPoaHanmsmgoaaHbl N U3yYEHbI.

1885 rog. ®apthopoBble INEKTPOU3ONSATOPbI
(La physique moderne: I'électricité dans la
maison, E.Hospitalier)

B cBA3M € NOCTOAHHbLIM COBEPLLUEHCTBOBAHMEM Hallen npoAayKUuun, YyepTen, onncaHnA, XxapakTepnCcTtuku, Ucnoablyemsble B AaHHbIX TEXHUYECKUX NAaCnNOopTaX, NnpeaHa3Ha4vYeHbl

(Mccnepoanne M.C. Yottca (M.S. Watts) B c6opHuke Transactions of the American Ceramic Society (Tpyabl AMepukaHckoro kepamuyeckoro obectsa), Bobin. 1V, 1902, ctp. 86; La Ceramique, 1903, cTp. 3, 19;
Sprechsaal, 1903, ctp. 519, 557)
OHTaKTbI www.ultimheat.com ]
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£

HemeLkuii py4Hol yaapHblii npecc ans HemeLknit npecc ¢ HOXHbIM NMPUBOAOM AnNs KnemmHble konoaku 13 hapcopa, cAenaHHbIe BPy4HYHO MyTeM NPeccoBaHKsi MOMOTKOM: 3anofnHeHne
anekTpoTexHuyeckoro dapdopa (1905 La anekTpoTexHudeckoro dapdopa (1905 La BNaXHbIM rpaHynsiTOM BPyYHyto (4acTHas konnekums). Cyluka anekTpoTexHuyeckoro dapdopa nocne
Céramique Industrielle, A. Granger, my3eit Céramique Industrielle, A. Granger, my3ei npeccoBaHUs (YacTHas KONMeKUmst).
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Cywwka ¢apdopoBbIX U30NSTOPOB Nocre CoenHeHWe aneKTpUYECkMX NPOBOAOB NYTEM CNNETEHNS 1892 r. BuHTOBbIE KNEMMHbIe 3axuMbl (Manuel pratique de 'installation de la lumiére électrique.
PY4HOrO NPECccoBaHUs MOMOTKOM (YacTHas B 1892 r. (Manuel pratique de l'installation de la lumiére Installes privées, J.-P. Anney)
Konnekuus) electrique. Installes privées, J.-P. Anney)

B 1911 r. 6bina nsgaHa kHura, Ha KOTOPYH YacTo CChINATCA NPY U3roToBneHnV hapthopoBbIX 3MEKTPON3ONALMOHHBIX M3genuit: «Les substances isolantes
et les méthodes d’isolement utilisées dans I'industrie électrique, by Jean Escard» (/30nsumoHHbIe BELLECTBA U METOAbI U30NSILUMMA, UCNONb3YeMbIE B
3MEKTPOTEXHUYECKOM NMPOMbILLNEHHOCTU, XKaH Ockapa). XoTs aBTop yKasbIBAET yCPEAHEHHbIE COCTaBbl ANEKTPOTEXHUYECKOro dhapdopa, ero AaHHble

06 M3MEHEHWN yAEnbHOro AMEKTPUYECKOrOo CONPOTUBIIEHNS B 3aBUCMMOCTU OT TEMMNEPaTypbl ABNAOTCS dparMeHTapHbIMU U OrpaHUYEHHbIMK, a Takke
MoKa3bIBaloOT, YTO B MOHMMAHWUN KOHCTPYKTOPOB 3Marb siBfsinack 6onee BaxHOM Ans U3onsiumm, YeM coctas dapdopa. ABTOp NOCBALLAET NULLb 3 CTPOUKM
ncnonb3oBaHuio hapdopa B OCHOBaHUSIX BbIKovaTesieil, naTpoHax Ans SNeKTPUYeCckUX namnoyek 1 Apyrux Menkmx KOMNoHeHTax.

B 1919 r. Mapwxe, no ninumatnee «Comptoir des fabricants de produits réfractaires», 6bina cosgaHa nabopartopus Ans UCMbITAHUS KEPAMUKW.

B Tom e rogy npousBoguTens AekopaTtneHoro dapdopa u3 Jliumoxa ®penepvik NlerpaH oobegnHnn yeunus ¢ XKaHom MoHAo, AUPEKTOPOM KOMMaHUK
Mondot, Vinatier and Jacquetty, kotopasi ¢ 1905 r. nponssogmna B KOMMyHe JKcuaéi (aenaptaMeHT [JopAoHb) aneKTpuYeckne Bobiknodatenu u3 dapdgopa
Ans 6bITOBOro ocBeLleHus. M3 aToro 06beanHeHNst HAYHET CBOK UCTOPUIO NodpasgeneHne ANeKTPOTEXHUYECKUX n3aenun komnanum Legrand.

B 1920—1930 rr., nocne passuUTusa aNeKTpumrKaLmm, Hayancsa 3HauuTenbHbI POCT OTPacy NEKTPOTEXHUYECKUX AeTanen, u MHorue gpyrue
npon3BoauTENnn AobaBmny B CBOM KaTanoru KneMmMHble konoaku us dapdgopa: Moor, Fournet, Bouchery, Samet, Pétrier, Thomson u T. 4. KnemmHble konogku
13 hapdopa HebonbLUMX pasmMepoB, Horaa 6e3 KpenexXHbIX OTBEPCTUI, UCTIONb3YTCS B OCHOBHOM AJ1s1 BHYTPEHHEN NPOBOAKN OCBETUTENBbHBIX CETEN,
3aMEHSIA COeAMHEHNS, CKPEMMEHHbIE N30MEHTON. B HEKOTOPBIX 13 HUX MPEeAYCMOTPEHO 2 3aXKMMHbIX BUHTA MOA, pasHble OTBEPTKM.

B pekabpe 1923 r. B Vispu-lopT 6nu3 MNapwka Bbina TopXeCTBEHHO OTKpbITa nabopartopus, NpegHasHa4eHHas Ans UCNbITAHUSA N3ONSALMOHHOW KepaMuKu,
cnocobHasi NPON3BOANTL ANEKTPUYECKUEe pa3psabl, AOCTUraoLWMe MUIMNOHA BOMbT. (The Journal, 12 aexaGps 1923 )

1925 r. Knemmbl: 04HONPOBOAHbBIE, ABYXMNPOBOAHbBIE, TPEXMPOBOAHbIE 6€3 MOHTaXHOMO OTBEPCTUS 1925 r. [1ByxnpoBOAHOW COEANHUTENbHbIN
(katanor Petrier, myseit Ultimheat) KMEMMHBbIN 3auM 6e3 oTBepCTUSt (kaTaror
Thomson, my3seit Ultimheat)

1950 r. Kn C Kkpen oTBepcTheM 1931 . PacnpepenuTenbHble kopobku 1 hapchopoBble CoeanHUTENbHbIE knemmbl (katanor Maure, myseit Ultimheat)
(katanor Moor, my3eit Ultimheat)

HTaAKTbI www.ultimheat.com j



http://www.ultimheat.com

BBeneHue B MCTOPUNIO BUAOB KepaMUuku, npuMmeHsemMbiX B &
coeaANHUTEINIbHbIX KoNnmoagKax

)
I
(]
T
©
I
M
©
I
g
(]
Q.
[
X
©
[
Qo
o
cC
o
©
1933 . ®apchopoBble CoeANHUTENbHBIE KNEMMbI C MOHTaXHbLIM OTBEPCTMEM 1 6e3 Hero (katanor Bouchery, myseit Ultimheat) 1933 r. ®apcthopoBbIii COeaNHNTENbHBIN 6ok =
6e3 otBepcTUs (katanor Fournet, mysei x
Ultimheat) S
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1936 r. dapdopoBble coeanHUTENbHbIE KIleMMbl 6e3 KpenexHoro oTBepcTus (katanor Samet, mysen Ultimheat) 1963 1. ®apcopoBblE COEANHUTENBHBIE KIEMMbI q>{ o
C KpenexHbIM oTBepCTMeM U 6e3 Hero m E
(katanor Legrand, mysen Ultimheat) é =
5 & o Q
M3-3a BHeLWHero cxoactea, 0cobeHHO ABYXNPOBOAHON NUHENKN n3aenuii Legrand, anekTpukn Ha3Banu KnemmHble Konogku n3 dapdopa «4oMuHO». M3-3a 8 =
hopMbl 1 6ENU3HBI UX Takke HasblBanu «kybrkamu caxapay. o g_
OHun LLMPOKO 1UCnosnb3oBanncb B COeANHEHUAX SNEKTPUYECKMX KYXOHHbIX MIIUT N OYXOBOK, KOTOPble CTPEMUTENbHO HacbIWanu pbIHOK B 1930-x rr. 3atem S\ ©
NoABUIOCH KpeneXxHoe 0TBepCTue, YTo NO3BOJTUIIO YCTaHaBIMBATL KINEeMMHbI€ KOJNTOAKM Ha nsaenmax n3 IMCTtoBoro metarnna. Ho Takoii HoBbIV crnoco6 S g:
NpUMEeHeHna, 0CO6EHHO B AYXOBKaX 3NEKTPUHECKNX KYyXOHHbIX MSINT, BbIABUIT U HEKOTOPbIE OrpaHn4YeHnsa no ux TepMOCTOIZKOCTVIZ npu pocte TemMmnepartypbl § ()
Bbiwe 150°C cdapdop NocTeneHHo TePSAN CBOW ANEKTPOU30NALMOHHBIE cBoCTBa. Mpu Temnepatype 6onee 300°C oH noaBeprancs XMMU4eckomy 5 g—
npeobpasoBaHmIo, YTO Aeraso ero HeKa4YeCTBEHHbLIM U30MATOPOM, OCOBGEHHO 3TO BbINO aKTyaribHO B OTHOLLIEHUM AMEKTPOTEXHUYECKOTO hapopa C HU3kUM < -
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WM3meHeHwWe yaenbHoro conpoTusnenus papcopa B OM-cM/cM? B 3aBUCUMOCTYW OT TEMMNEepaTypbl = 8
(norapudmuyeckas kpusasi). B auanasoHe Temnepatyp mexay 20°C u 300°C ero conpotueneHue genurest Ha 10 000 = o«
(1945 r. Matériaux électrotechniques Modernes, myaeit Ultimheat) Q =
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1907 r. AnameTpbl aNeKTpU4eckux NpoBoAoB 1933 1. inameTpbl aNeKTpUYEeCkX NPOBOAOB x
(Agenda Dunod de I'électricité, myaen Ultimheat) (katanor Bouchery, mysen Ultimheat) ,9
o
Ha HayanbHOM 3Tane U3roToBNeHNsi MeaHbIX QNIEKTPUYECKUX kabenen npeano4vteHne otaaBasniocb OrpaHUYeHno Anana3oHoB AMaMeTpoB NpoOBOAOB, a o
ceyeHue kabenen B MM? 6bIM0 NLLb NPOU3BOAHONM OT AMaMeTpa NPOBOAOB, a HE OCHOBOW Ans Bbibopa ceveHun kabenen. B 1910 r. 6b1n npeanoxex 5
NopsifoK CEYEHUI NMPOBOAOB, MOEHTUYHBIN AeCTBYOWMM cTaHgapTam: 0,75 mv?; 1; 1,5; 2,5; 4; 6; 10, 16; 25; 35; 50 MM2. (Aide-mémoire de poche de I'électricien par Ph. <
Picard, et A. David) ™M
Ho aTta nonbiTka CTaHAapTu3auun okasanacb He,qonroaequﬁ. Camu npounssoanTenu kabenew yCTaHOBUIN NonepeYHble Ce4eHnA B COOTBETCTBUN CO CBOMMU 5
NpOn3BOACTBEHHbIMM TpeboBaHusiMU. B katanore Bouchery 1933 r., B 0TBET Ha crneuudumKaLmm, yctaHoBneHHble B Bbinycke 137 «Union des Syndicats de ;

I'Electricité», ans ngeHTndukaumum ngenuii B cepum NCnonb3oBanoch He ceveHne, a AMameTp NPOBOAHUKOB B AeCATbIX Aonsx munnumetpa: 7/10; 9/10;
12/10; 16/10; 20/10; 25/10; 30/10; 34/10 v T. A.
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B 1954 r. HauMHaeTca cTaHAapTU3aunst NPOBOAOB B COOTBETCTBUM C cedeHneM B MM2 5,5 Mm?; 8 Mm?; 10 mm?; 14 mm?; 18 mm?; 22 mm?; 30 mm?; 40 Mm?;
50 MM? 1 T. A., HO ANS XECTKUX NPOBOAOB BCEraa ykasblBaeTcsa pasmep B AecATbIx gonax munnumetpa: 12/10; 16/10; 20/10, 25/10; 31,5/10.

B 1963 r. komnaHusi Legrand Bce eLle faeT ons CBoMX KNEMMHbIX KONoAok U3 dpapdopa criegytolne COOTHOLLEHMS:

HOnametp 2,5 ans nposBoga ceyeHnem 3 mm?

Ownametp 3,5 ans npoBoga ceveHnem 5,5 mm?

HwnawmeTp 4,5 ana npoeoga cedennem 10 mm?

Onawmetp 5,5 gns npoBoga ceyeHnem 18 mm?

Ownawmetp 8,5 ons npooga ceyeHnem 40 mm?

Onametp 9,5 ans npoBoga ceveHnem 50 mm?

B 1983 r. nponsoLuna craHgapTusaums cedeHnin npoBogos: 3 Mm? ctanu 2,5 Mm?, 5,5 mm? — 6 mm?, 18 MM? — 16 mm2, 40 MM? — 35 MM? COOTBETCTBEHHO.
MosiBunuck ceveHusi 4 Mm? n 25 Mm2,

B HacTosiLee Bpems CTaHAapTHbIe pa3mMepbl MPOBOAOB B 3MieKTpuyeckmx kabensx onpegenset ctaHgapt IEC 60228.

CreaTtur

CreatuT 6bIn M3BECTEH NOA MHOTVMW Ha3BaHUAMM:

- Mop Ha3BaHMEM «ropLUEYHbIN KAMEHbY, TaK Kak ero Menko3epHUCTOCTb, Hebonbluas TBEPAOCTb Y YCTONYMBOCTL K AEMCTBUIO OTHSI MO3BONSNM Aenatb 13
HEro ropLuKu 1 KOTIbl. OTa 0COBEHHOCTb 40 CUX MOP M3BECTHA COBPEMEHHBIM CKYJbNTOPaM, KOTOPbIE UCMOMNb3YIOT CTEATMUT, MOCKOSbKY OH MSATKWIA U NErko
pexeTcs.

- MNop Ha3BaHMEM «Tanbk», KOTOPOE OTHOCUTCH K MArKOMY Ha OLLYyMb NMOPOLLKY cTeaTuTa.

- MNop Ha3BaHWeM «cTeaTUT», AN ONUCaHNSA OTBEPXXAEHHOIO C MOMOLLbIO 0BXura BapuaHTa a1oro matepuana. KacarenbHo atoin opmbl cteatuTa, NoraHH
Fexpux MotT" onmceiBaer, uto Ao 1700 r. xuTenm ropsl Puxtensbepr Npuaasany TBEPAOCTL 3TOMY KaMHIO MyTeM 0bxura Ha orHe, 4Tobbl r0 MOXHO 6bIr1o
nonMpoBaTb, U3roTaBNMBanu ManeHbK1e LapyKu1, MyroBuLibl 1 OTNPaBsanM NomnHble ToBapoB 0603kl B I. HopHGepr.

(1) «Lithogéognosie, ou Examen chymique des pierres et des terres en général et du talc, de la topaze et de la stéatite en particulier». ®paHuysckoe nsnanue 1753 r.

B Hauane XIX cTtoneTtns ero ncnonb3oBanu AN U3roTOBNEHUSI KamMeln 1 APYrMX AeKOPaTUBHbIX MPeaMeToB.

Ho nmeHHO npombILwneHHnKM n3 HiopHBeprckoro permoHa ncnosib3oBanu CBoNCTBa 3Toro MuHepana ewe B 1854—1855 rr. ans nponssoacTeBa TEPMOCTONKOMN
KepaMuku nyTem TennoBon o6paboTkn Ana npuaaHns TBEPAOCTM U ee UCMOMb30BaHNA B HOBOW 0bnacTu: Ans rasoBblx ropenok. OCHOBHbIMW NOCTaBLUMKaMmn
6bin VloxaH o LLiBapy u XaH LtagensmanH n3 HiopH6epra, kotopble 6binu BnagensLamMm eAMHCTBEHHbIX M3BECTHbIX HA TO BPEMSs CTeaTUTOBbLIX PyAHWKOB.
OHu 6biny 06beAVHEHbI B COIO3 MOA Ha3BaHWeM «[a30Bble ropenkuy, B KOTOPbI BXoauno 6 npoussoauTeneii us r. HiopHbepr, a Takke llaybek n Xutnept ge
ByH3aungens n3 basapuu.

Ewle B saHBape 1856 r. MoxaH doH LLBapu nogan Bo ®paHLMmM NaTeHT Ha cnocobbl YNPOYHEHNS TanbKOBOIO KAMHS 1 antoMOCUITNKATOB.

3a 40 nert cTeatuT He HalLen ApYrMx BO3MOXHOCTEN AN MPOMbILLNEHHOMO NPUMEHEHNS.

MpumepHo B 1894 1. NOABNAIOTCS ALETUNEHOBbIE CBETUMBHUKN, KOTOPbIE OblN 04eHb HeyA00OHbI, MOCKOMbLKY NMPOU3BOANIM O4EHb ropsyee nnams, KotTopoe
paspyLuano HakoHeYHukn ropenok. Ha BcemupHon BoicTaBke B 1900 r. napwkckuii uHxeHep Jlyn M. Bynbe nonyynn 3onoTyto Meganbs 3a CTeaTUTOBYHO
HacagKy Ansi ra3006pa3Horo aLleTuneHa, 3anateHToBaHHyo B mapte 1895 r. (Jlym Bynbe, coTpyaHuk ppaHuy3sckoro xumuka AHpu MyaccaHna, y4acteosan B
NPON3BOACTBE NEPBbIX AMEKTPUYECKMX MeYert Ans NPou3BOACTBA kapbuaa kanbums n n3obpen, NOMMMO NPOMBILLIIEHHOrO cnocoba npov3BoacTBa kapbuaa
KanbLusi, nepBble (PyHKLMOHANbHbIE HAKOHEYHWKM FOPENoK AN OCBELLEHNS C UCMOSIb30BAHUEM aLETUNEHA)

ManousBecTHbIN, KpOMe 3TON chepbl MPUMEHEHMS], cTeaTUT 6erno ynommnHaeTcsa Tonbko B 1905 r. B kypce npodeccopa A. penHaxepa no NpOMbILLEHHOM
kepamuke. Criy4am ero MCnomnb30BaHWs B MEKTPOTEPMUN N OCBELLEHUN BCE eLle Obinn CAMLLKOM OrpaHUYeHHbIMU U HeAaBHUMMU.

Bckope nocne atoro, npumepHo B 1907 ., coobliecTtBo «Société Frangaise d’Articles en Stéatite», pacnonoxeHHoe no agpecy nnowans Boresos, 10, Takke
Ha4ano Npou3BOACTBO CTEATUTOBbLIX AeTanemn AN NPUMEHEHUS B SNEKTPOTEPMUN.

HoBble BO3MOXHOCTM OTKpbINa NOTPEOHOCTL B 30M1STOPaXx Afs aBTOMOOUIbHBIX CBEYE 3aKMraHUs U BbICOKOTEMMNEPAaTYPHbIX M3onsTopax Ans
3MEKTPUYECKOTO OTOMMEHMNS.

Y106bl 3aHATE MECTO Ha 3TOM HOBOM, AVHaMWUYHO pasBuBaloLLEMCS pbiHke, B 1908 r. HemeLkas komnaHus-npoussoauTens dapdopa Philipp Rosenthal &
Co. AG npuobpena 3aBog Thomaswerke B . MapkTpeasul, Ha4aB, Takum obpasom, AesaTenbHOCTb B 06racTu anekTpoTexHudeckoro gapdopa.

B 1911 r. >)Kan 3ckap (*) paccmaTtpmBaeT B Ka4eCTBE HafeXHOro M30MsTopa TanbKoBbIi KaMeHb, KOTOPbIN B TO BPEMS TONbKO HeAaBHO Havanu
MCMONb30BaTh B 3M1EKTPOM3ONSILMOHHBIX NACTUHAX U CBEYax 3axuraHus. B cBoem ecTecTBEHHOM BUAe TanbKoBbI kameHb yaobeH ans 06paboTku, Ho
MMeeT OrpaHNYeHHy0 MeXaHM4YeCKyto NPOYHOCTb, koTopast ycTynaet dapdopy n mpamopy. Ero ncnonssosaHue B Buae nogo6Horo dapdopy matepuana,
0060MOKEHHOTo npu BbICOKOM TemMmneparype, no-suanmMmomy, ObIno €My HEN3BECTHO. (*: M3onsumoHHble BeLLecTBa 1 MeToAbl U30MNSLMK, UCMONb3yeMbIe B 3NIEKTPOTEXHUYECKO
I'IpOMbILLIJ'IeHHOCTVI)

Bnarogapsi TexXHM4eckoMy Nporpeccy 1 KayecTsy TanbKOBOrO KaMHS, AOOLITOrO Ha UX PyAHUKaX, HEMELIKUIA HIOPHBEPrckmMin Npodcot3 CoxpaHsan noYTh
rno6anbHyt0 MOHOMONMIO U KOHTPONMMPOBAN LieHbl Ha MPOU3BOACTBO CTEaTUTOBbLIX AeTanen, HaKOHEYHVKOB rOpenok, N30NsiTOPOB aBTOMOBUITBHbLIX CBEYel
3aXUraHus U U30NSATOPOB 3MEKTPOHarpeBaTenbHbIX 3eMeHToB A0 1914 1.

Bnokaga Bo Bpems [NepBoii MMPOBOI BOVHLI aKTMBU3MpOBara Nouck pyabl 3a npegenamu FfepMaHmm n nonoxuna KOHeL, MOHONONMUK, HO 11066y HeMeLKnX
Npon3BOAMTENEN OCTaNoCb HEU3MEHHBIM U CNOCOGCTBOBANO NPOABMKEHNIO MepMaHMmn B OTpacnuv 351EKTPOTEXHUYECKOWN KEPaMUKU.

B 1921 r. komnaHua Rosenthal Hayana cotpyaHuyaTth ¢ npoussoauTenem AEG B cipepe n3rotoBneHus TexHnyeckoro papdgopa. B 1936 r. oHu
o6beanHunucs n cosganu komnaHuio Rosenthal Isolatoren GmbH, koTopas ctana ogHUM U3 OCHOBHbIX CyObHLEKTOB OTpacnu.
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OnekTpoTepmuyeckuin cteatut komnaHum Pertus (myseit Ultimheat) 1912 rop. J1.M. Bynbe, Mapux, ©30nsiLMOHHbIE AeTanu U3 cTeatuTa (hupMeHHbIi Gnaxk, mysen Ultimheat)

21 Hos6ps 1916 r., nockonbky 6nokaaa nuwmna PpaHumMio HEMELIKOro cTeaTnTa, HeoBXoAMMOro Ans aBTOMOBUMbHBIX CBEYEN 3aXXUraHUS, OHW CTanu BaXKHbIM
BOEHHbIM KOMNOHEHTOM. B 3TOT AeHb npoMbilwneHHuK XKionb-Oayapa [AenoHe, bynbsap Mop-Pyasns, 88, n xumuk XKopx-INyn Oumntpu, ynuua Buktopa
KoHcupepata, 7, nonyuunu Bo Pparumm nateHT Ne 505.386 Ha npon3Bo4CcTBO NPECCOBAHHOIO cTeaTuTa. ATOT NATEHT GblN AOMOSHEH BTOPbLIM, MOMYYEHHbIM
nog Homepom 498.015 16 uiona 1918 r. Takoi maTepuan 6bin GbICTPO NPU3HaH NAaeanbHbIM U30MSTOPOM AN aBTOMOOUIBbHBIX CBEYEN 3aXKUraHusl, a Takke
Ans HarpeBaTenen n HaKOHEYHNKOB rOPENoK Ans ra3oBoro oceelleHus. OH cocTosn, rmaBHbIM obpa3om, us 61,8% anokeuaa kpemuus, 28,1% okcmaa
martusa un 5,1% okcmpa antommHusi. OH codeTaeT B cebe TBEPAOCTb, SNEKTPUYECKYHO M3OMALMIO MPU BbICOKMX TeMMepaTypax 1 BbICOKUX YacToTax, a Takke
YCTOMYMBOCTb K BbICOKUM TEMNepaTypam.
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BBeneHue B MCTOPUNIO BUAOB KepaMUuku, npuMmeHsemMbiX B &
coeaANHUTEINIbHbIX KoNnmoagKax

B 1919 r. MoHTpéii-cy-bya Bbina ocHoBaHa KOHKypupytowas komnaHus Industrial Steatite, Ets E. Robert and Co., koTopas cneunanusnposanack Ha
M3rOTOBMEHWM U3OMSILMOHHBIX AeTarnei Ans anekTpoTepMmMyeckoro o6opyaoBaHus nyTemM NpeccoBaHusl.

3 aBrycta 1920 r. XKionb-3ayapg OdenoHe n >Kopx-Jlyn umuTpn noganu 3asiBky Ha TOproByto Mapky Isolantite. bnarogaps TeCHblM OTHOLLEHUSAM,
CNOXMBLUMMCSI BO BPEMSI BOWHbI C aMEPUKaHCKUM NPOMBILLIIEHHUKOM, Maiopom Ae KannaHowM, Bbina Takke co3gaHa komnanus Isolantite USA,

KOTOpas Yepe3 HECKOMbKO NET cTarna KpynHEenWwmnM aMmeprKaHCKUM Npon3BoamTesieM Kepammnyeckomn n3onsaumum B 6ICTpo passuBatoLLEncs MHOYCTPUM
pagnoobopynoBaHusi.

18 okTa6psa 1927 r., B cBA3M € ycnexoM Isolantite, 6bina cospaHa komnanus S.A. L'lsolantite, 3apeructpuposaHHas B MNapwxe no agpecy 6ynbsap
lapubanbgu, 52.

B 1925—1930 rr. HemeLKOe NPON3BOACTBO CTeaTuUTa U NPOoMbILLNIEHHOro dhapdopa Haxoannoch B pykax ocHOBHOM rpynnbl: Steatit-Magnesia AG (Stemag
AG), ocHoBaHHOI B 1921 1. B KOMMYyHe X03HOpYHH, BOGnu3u r. Jlayd-aH-gep-rernmy B BaBapuu, TpaamumoHHOM LEHTPE NPOM3BOACTBA KEPAMUKM U CTeaTuTa.
Pa3ssuBasick B EBpone, B 1928 r. aTa koMnaHus B3sna Nog CBov KOHTpornb B AHrMuKM komnanuto Steatite and Porcelain Products Ltd., Haxogswytocsa B .
CrtopnopT-oH-CeBepH, rpaccteo Bycteplump.

Bo ®paHuum ata rpynna noctpouna ¢abpuky Steatit-Magnesia, koTopas Haxoaunack B Napwxe no agpecy yn. Jladarert, 206. B 1970 r. rpynna
npucoeauHunack k kopnopauun AEG, a 3atem B 1971 r., BMecTe ¢ komnaHuen Rosenthal ctana umeHosatbca Rosenthal Stemag Technische Keramik
GmbH.

Ha npotspkeHnn 1930—1940 rr. B EBpone n CLUA 6b110 paspaboTaHo MHOMO TUMOB 351EKTPOTEXHUYECKOWM KEPAMUKMN C PasfiMYHbIMU XapaKTEPUCTUKaMW,
Cpeam KOTOpbIX MOXHO OTMETUTL Takue Mapku, kak: Sinterkorund, Isomar, Pyranite, Pyrodur, Calite, Calan, Frequenta, Ardostan, Sipa, Condensa, Kérafar,
Rheostite, Calodure, Aloska, Morganite, Globar... .. Kaxabin nponssoantens TEXHUYECKON KepaMuky AaBan cBOeMy BMAY NPOAyKUMKU OTAENbHOE HasBaHue.
®paHuysckas komnanus L. Desmarquest et Cie, cneumnanuavpytowascs ¢ Ha4ana XIX ctonetvs Ha kepaMmyYecKUxX TUIMSAX C BbICOKUM MPOLEHTHLIM
cofepXXaHneM okcuaa antoMUHUS, Havana Npou3BOACTBO U30NATOPOB A1 ArleKTpoHarpeBaTenbHbIX 31IEMEHTOB NoA ToproBov Mapkon Ohmolithe.
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1945 ron. CpaBHeHWe U3MeHeHUs1 U3oNSALIMOHHOTO conpoTusneHust dapdopa (1) n cteatuta (11),
N3MepeHUs BbIMOMHEHb! Ha MAEHTUYHbIX 0Bpa3sLax
(1945 . Matériaux électrotechniques Modernes, myseit Ultimheat)
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Cpasy nocne Bropoii MMpoBOI BOMHBI, KOrAa 13-3a HexBaTkv TONMMBA ANA OTOMNEHNS 1 OCOBEHHO NPUrOTOBMEHUS MWLM CTanM UCNOoNb3oBaTb B OCHOBHOM
3MeKTPUYECTBO, CTEATUT CTAHET CTAHAAPTHBLIM 3MEKTPOU3OISILMOHHBIM MaTepuUanom Ans Belcokux Temnepatyp. Obnagas TepMUYECKO U MeXaHU4ECKON
YCTOMYMBOCTbIO (BMOpaUMs U yaapbl), COXpaHAas OTMEHHbIE TEMMOU30MSILIMOHHBLIE CBOWCTBA NpU BbICOKOM TeMnepaType (4o 600°C), cteatntoBas kepamuka
ponroe Bpemsi 6yaeT ncnonb30BaThbCs B LUMPOKOM aCCOPTUMEHTE TOBapOB 3MEKTPOTEXHNYECKON NPOMBILLNIEHHOCTH, BKIoYasi aBTOMOBUITbHBIE CBEYU
3aXwuraHusi, pacnpepenvTenbHble yCTPOWCTBA, HarpeBaTenbHbIe 3MEMEHTbI, KEeNe3HOAOPOXKHbIE PaaVaTopbl, HarpeBaTeny XMAKOCTW, NepeknovaTeni
HarpeBaTenbHbIX MPUGOPOB, N30NALNOHHBbIE BYCUHKM, OCHOBAHWUS KOHHEKTOPOB 3MNIEKTPUYECKUX MINTOK U T. A.

HeT Huyero yauBuTensHoro B TOM, Y4To Npu BeIbope maTteprana Ansi U3rotoBneHns KNeEMMHbIX KOMOAOK, KOTOPble B COCTOSHUM BblAEPXUBaTb TeMMepaTypbl
6onee 250—300°C, npegnoyTeHne 6bIN0 OTAAHO CTeaTUTy.

B katanore anekTpuyeckux naut Toproson mapku Arthur Martin 3a 1949 r. MOXXHO YBMAETb AECATKM AeTanen, U3roToBNeHHbIX U3 CTeaTUTOBON KepaMUKK.

B HekoTOpbIX criyyasx, Korga MOXET NOSBMSATHLCS Mbiflb, Bbi3BaHHAsS KOHAEHCAUMEW BNarv, €e UHOrAa NoKpbIBaloT aMarbio.

B 3aBVICVIMOCTV; OT TUNa cpeabl, UCNOMb3yeMoi AN PO3KMra neyr, oHa MOXET bObiTb 6enov (BOCCTaHOBUTENbHAs ra3oBas Cpeaa) U XenTon (oKucnuTenbHas
rasosas cpeaa).

TONbKO ONA O3HAaKOMNEHNA U MOTYT 6bITb U3MEHEHbI 6e3 npep,BapMTeanoﬁ KOHCyNbTaluunn

B cBA3M € NOCTOAHHbLIM COBEPLLUEHCTBOBAHMEM Hallen npoAayKUuun, YyepTen, onncaHnA, XxapakTepnCcTtuku, Ucnoablyemsble B AaHHbIX TEXHUYECKUX NAaCnNOopTaX, NnpeaHa3Ha4vYeHbl

OnekTponpoBoaka BEpXHel YacTu anekTponnutel Mapku Arthur Martin (katanor 1949 r., myseit 1938 roa. M3onsiuMoHHble AeTanu U3 cTeaTuTta Ansi ANeKTpoTepMUn
Ultimheat). Beaae ncnonb3aytotcst 30NsALMOHHbIE AeTanu 13 cteatuta u dapcopa (katanor 1938 r. La Stéatite industrielle, my3eit Ultimheat)

(OF:1
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B cBA3M C NOCTOAHHbIM COBEPLLEHCTBOBAHWEM HaLlei MPOAYKLMM, YEPTEXHM, ONUCAHUA, XapaKTePUCTUKKN, UCMO/Ib3yeMble B A@aHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl

TONIbKO ANA O3HAKOMNEHNA N MOTYT 6bITb U3MeHeHbI 6e3 ﬂpe,ﬂ,BapMTeﬂbHOVI KOHCyANbTaUuUmn

BBeneHue B MCTOPUIO BUAOB KepaMUku, npuMmeHsdemMbiX B &

coeaANHUTEINIbHbIX KoNnmogKax

ABTOMaTU3auuA npouecca rnnTbAa KepaMnieCcKkunx u3genuin noa AaBreHnem

B 1930 r. komnaHus Isolantite, CLLUA Hayana aBTomMmaTu3MpoBaTb NPOLIECC NPECCOBaHUS cTeatuta B (hopmax nog AasfieHnem nytem mogudmkauum
06XMMHbIX MPECCOB A MPOM3BOACTBA NEKapPCTBEHHbIX NPenapaToB (Axeimc Munnes, Buinyck xypHana QST sa asryct 1937 r., cTp. 65).

B Hauane 1960-x rr. . O. I'pnbosckuin n3obpen B Poccumn HOBYO TEXHOMOTMIO NIUTLEBOrO (POPMOBAHMSA CTeaTuTa U KepaMmKv B LIEMOM, Ha3blBaeMylo «nuTbe
o4 HU3KUM AaBrieHNneMy. (M. O. Mpubosckuii: «fopsyee NuTbe kepamuueckux usaenui», 1961, Mocksa—lenunHrpaa, focaHepronsaar.)

TexHonorna NUTbs NOA AaBfIeHNEM OCHOBLIBAETCHA Ha CNIOCOBHOCTU KepaMUYeCKUX CMecel, MPUroTOBMNEHHBIX C MCNOMb30BaHNEM CreumansbHOro
NONMMEPHOro CBA3YIOLLErNO N HarpeTbIX A0 onpeaerneHHon TeMnepaTypbl, UMETb KOHCUCTEHLIMIO (DOPMOBOYHON MMWHbLI 1 TeYb NoA AaBNeHNeM B
meTannuyeckue dopmbl. MNpu oxnaxgeHun getanu B hopMe OHa 3aTBEpPAEBaET, a 3aTeM ee MOXHO BblHYTb U3 hopMbl 1 06xedb. B npouecce obxwura
CBA3YIOLLMIA KOMNOHEHT ucnapsietcs. B 1970-x rr. 6binun paspaboTaHbl ABa OCHOBHbLIX METOAA NUTLS MOA AaBleHMeM. VX 0CHOBHOe pasnuyne cocTouT

B TUME BPEMEHHOIO CBA3YIOLLErO U CBSA3aHHOM C HUM NpUKaAbiBaeMoM AaBneHun. 3-3a aTux pasnuumn cyLiecTsyeT pasHuua B 0bopygoBaHuu,
MCMonb3yeMom Ans hopMUPOBaHNSA KepaMM4EeCKUX KOMMNOHEHTOB, U B NpoLiecce yaaneHus CBA3YIOLLMX KOMNOHEHTOB. MNepBbii MeTod, Ha3blBaeMbIf «UTbe
nopa BbICOKUM [aBfieHNeM», OCHOBaH Ha UCMOMb30BaHUM TEPMOMNMACTUYHbBIX OPraHNYeCKUX COEANHEHUN, KOTOPble CTaHOBATCS XUAKUMU NPy Temnepatypax
o1 150 po 300°C (nonunponuneH, nonuctnpon). B atom cnyyae kepaMmmyeckunii NOPOLLOK NNacTUULUMPYETCsl C MOMOLLIbIO 3TOr0 CBA3YHOLLEro B Avana3oHe
TeMneparyp, B KOTOPOM OHO MIaBUTCS, OXNaXAaeTCa U pa3faensieTcs Ha rpaHynbl. 3aTeM 3T rpaHynbl HarpeBaloT U NOJAIT B NIUTLEBYIO MaLLMHY.
dopMoBaHNe OCyLLECTBNSIETCS B METanNNnYeckmx popmax npu JoctaTouHo BbicokoM AaeneHun (5—70 Mra). Mocne nssneveHnst 3 hopmbl nonyveHHas
AeTanb noasepraercsi 06Xury, B npoLiecce KOTOPOro CXXMraeTcst CBA3YIOLLMIN KOMMOHEHT.

[Opyron meTtoa, Ha3bIBaeMbli «NUTbE NOA HU3KUM OABMNEHWEM», OCHOBaH Ha UCMOMb30BaHUW TEPMOMMACTUYHBIX OPraHUYECKNX COEAUHEHWIA, KOTOPbIE
CTaHOBSAITCS TEKYYMMU NPU OTHOCUTENBHO HU3KUX TemnepaTypax, nopsaka 60—70°C. OCHOBHbIM CBS3YIOLLMM KOMMNOHEHTOM 3TOW CUCTEMbI ABNSETCH
napadnHOBLIV BOCK, KOTOPbLIN MNABUTCSA NPU 3TON HU3KOM Temnepatype. MNMockonbKy kepammuyeckme NonMMepHbIe CocTaBbl HA OCHOBE napaduHa UMetoT
[OBOSIbHO HU3KYO BA3KOCTb U XOPOLLYIO TEKYHECTb, BLICOKYHO MATKOCTb M MNACTUYHBLIE CBOMCTBA NPU AOBOMLHO HU3KMX TemnepaTtypax, ANs HUX AOCTaTouHO
HU3KMX 3HaYeHu gasnenus (0,2—0,7 Mla). B 3Tom crny4ae kepaMmmMyeckuii MOPOLLIOK CMELLMBAIOT M MNAacTUULMPYHOT C UCTONb30BaHMEM NapadMHOBOTO
cBA3ytoLLero npu Temneparype 60—70°C, a NpUroToBIIeHHbI COCTaB 3anMBatoT B MeTannmyeckme dopmel. [Nocne oxnaxaeHnst Gopmbl AeTanb
nssnekaetcs. [NapaduH ncnapsietTcs npu BbICOKOW TemnepaType B Neun, a 3aTeM kepaMmuka NpoxoanT cTaaunto obxura.

Mpoun3BoauTenu cneumanbHbiX aBTOMaTM4eCKUX MaLUvH ANs U3roTOBMEHNS KepaMUYecKuX aetanein MeTogoM NUTbst NoA AaBreHneM nossunuce B 1970-x rr.
Crapeiiwmnin n3 Hux — kopnopaums Peltsman, nosisunace B CLUA B 1978 r. 3T MmeToabl NPOM3BENM PEBOMIOLMIO B MPOM3BOACTBE TEXHUYECKUX AeTanen 13
KepamMmuku.

MosiBneHue TePMOpPEeaKTUBHLIX U TepMOMJ1IaCTU4YeCKUX niacrmacc.

MosiBuBnecs B 1930-x rr. TepMOpeakTUBHbIE MaTepuarnbl OTKPbINN HOBbIE BO3MOXHOCTMW ANS NPOU3BOACTBA MHOMMX 3MeKTPOTEXHUYECKUX AeTanen
METOAOM TEPMOKOMMPECCUM, HO HE CMOINM 3aMEHUTb KEPaMUKy NPU U3rOTOBMEHWUN KNEMMHBIX Konodok. B cBoem katanore 1932 r. komnaHns Maure, rae
OHa NO3NLIMOHMPYET cebst Kak «eAUHCTBEHHYIO (hpaHLLy3CKylo KOMMNaHUIo, B HACTOsILLEe BPEMS NMPON3BOASILLYIO KOMMEKT KOMNaKTHOro obopyaoBaHus n3
6akenuta», ncnonb3yet 6akenuT TONbKO NP M3rOTOBNEHUM KPbILLEK 1 KOPOBOK, a Ans NPON3BOACTBA OCHOBAHMUI U KIEMMHBIX KOMOAOK NPUMEHSIET KEPAMMKY.
Ho 6akenuT 6bin peBOMOLMOHHBIM MaTepranom Ans KOMNaKTHbIX 3NeKTPoNpMOOpPOB, rae OH NPUMEHSANCSA ANS BCEX AIEMEHTOB KOHCTPYKLMM.

«3a nocnegHve ABapuaTh NeT KONMYECTBO MaTepuanos, KOTOPbIE UCMOSMb3YHTCA UMW MOTYT UCMOMb30BATLCS B AMEKTPOTEXHUKE, HACTONBKO BbIPOCHO,

4YTO MHXEHepy CTano TPYAHO 3anoMHUTb BCe UX 0COBEeHHOCTU... Bnarogaps Tak HasblBaeMbIM NnacTtMaccam, UCMoMb3yeMbIM B Ka4eCTBe U30MATOPOB Unn
[OVN3NEKTPUKOB, Mbl HAONOAAEM KOPEHHBIE U3BMEHEHWS B ANIEKTPOTEXHUKEY. (1945 r. Matériaux électrotechniques Modernes, myaeit Ultimheat)

MosiBneHne npumepHo B 1955 r. TepmonnacTUyecknx nNnacTMacc no3Bonuio Co3AaTb KNeMMHbIe KOMOAKM U3 rmbkoro nonnamuaa. Ho Hu oguH 13 aTmx
MaTepuanoB He NO3BOMAN UCMOSMb30BaThb KOMOAKM Npu Temnepatype Boiwe 150°C.

KnemmHble konoaku «Nylbloc» PoseTka ¢ hapcdopoBoi 0OCHOBOW U BaxumHas knemma u3 6akenuta
(1963 r. Katanor Legrand, mysein Ultimheat) 6aKennToOBOWN KPbILLKOM (1933 r. Katanor Bouchery, myseit Ultimheat)
(1932 r. Katanor Maure, myseit Ultimheat)

Pa3BuTHUe aneKkTpuYecknx ctaHaapToB

[\ /APEL
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1926 r. MapkupoBka 1932 r. MapkupoBka 1932 r. MapkupoBka USE 1932 r. MapkupoBka USE Ha 1956 r. Mapkuposka APEL- 1957 r. Mapkuposka USE, oTneyataHHas
AP-EL (Société pour APEL-USE (Société pour Ha ¢hapopoBbIX KNEMMHbIX HeBOomNbLUMX AMEKTPUYECKUX USE-NF C HomepoM cTaHaapTa (C32) n
le Développemgnt des le Développemgnt des konogkax Maure. KOMMOHEeHTax (kaTanor MAEHTUMUKALMOHHBIM HOMEPOM
Applications de I'Electricité) Applications de I'Electricité Maure) npowuasoauTens (295)

et Union des syndicats de
I'électricité)

Ewe B 1887 r. «Journal of Gaz et de I'Electricité» no nHMumnaTMBe cTpaxoBorn komnaHuy onybnmMkoBan NEPBOE N3BECTHOE MOMOXEHUE 06 MHCTPYKLUMUSX MO
TexHUKe 6e30nacHoOCTU, KOTopble He0bxoAMMO cobniogaTth NPU YCTaHOBKE AMEKTPOOCBELLEHUS. B aTnx npaBunax ykasblBanock, YTo «pasmep NpoOBOAOB
[JOMMKEH GblTb MPONOpPLMOHAaNeH TOKY, KOTOPbIN AOMKEH NPOXOAUTb MO HUM, YTOObI TeMMepatypa He npeBbiwana 80 rpagycos no Llenbcuto... mecta
coeaVHeHUsi IPOBOAOB AOIMKHbI BbITb 3NEKTPUYECKU M MEXaHUYeCKU 6e3ynpeyHbl», He YTOYHSIS BorbLue H1Yero.
3akoH ot 13 uioHsi 1906 r. o pacnpegeneHun aHeprm obaemn Heo6XxoaAMMOCTb AOMOSHUTENBLHON 6e30MacHOCTY, yKka3aB, YTo NMoTEPK ToKa Yepes N3oNsALIMIo
He moryT npesbiwatb 1/10 000 ot Toka, umpkynupytowero B uenu. (Ana uenv 230 B 10 A 310 faeT 3Ha4YeHMe M3onaumMoHHoro conpoTueneHmns 230 kOm.)
B 1907 r. 6b1n1 co3aaH opraH anekTpoTexHudeckon ctaHaaptusaumm: «I'Union des syndicats de I'électricité» (U.S.E.) no ninumatnee npodcotosa
3MEKTPOTEXHUYECKOM NMPOMbILLMEHHOCTU M Npochcoto3a paboTHUKOB 3NeKTPOCTaHUMN. [ocTeneHHo 3TOT opraH BHeApuWN CTaHAapTM3aunio obopyaoBaHus,
KOMMOHEHTOB, NPOBOAOB U Kabenew.
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BBeneHue B MCTOPUNIO BUAOB KepaMUuku, npuMmeHsemMbiX B &
coeaANHUTEINIbHbIX KoNnmoagKax

B 1915 r. 6bin co3gaH mexnpodcotosHbli 6peHa UNIS-France, npucyxgaemMblii npoM3BOAUTENSAM, rapaHTUPYIOLWLMM hpaHLy3cKoe NPOoUCXoXaeHve cBoei
NPOAYKLNN.

B 1922 r. napwxckasi KOMnaHusa No pacnpegeneHnto dneKTPO3HEPrM 1 panoHbl NApMKCKOro pernoHa cosganu «Société pour le Développement des
Applications de I'Electricité (AP-EL)» (O6LwecTBO pasBuTUS NPUMEHEHUIA SNEKTPUYECTBA), YYpEAMBLLEE NEPBbLIN 3HAK KadecTBa ANs ObITOBOW TEXHUKM,
KOTOpbIV Torga HasbiBanu «Pyka, koTopas MapkupyeT». OQHaKo OH He pacnpOCTPaHsNCs Ha KOMMOHEHTLI UK ManorabapuTHoe o6opyaoBaHuWe.

B 1925 r. Coto3 npom3soautenei anekrpoobopyaoBaHus yupeaun 3Hak kadectsa U.S.E. OH npumMeHsAncsa Ans KOMNakTHOrO 3nekTpoobopyaoBaHus, B TOM
yucne Ans KNeMMHbIX KOnoAok. Takas Mmepa bbina HeobXxoanMon 1M3-3a pacTyLlein KOHKYPEeHLUM Mexay Npon3BoanUTENs MU, KOTOPas CHUXana Kkayectso
NPOAYKLMN.

B 1927 r. oH cTan 3nakom USE-APEL.

[MNepBoe HOpMaTUBHOE MOMNOXEHWE ANt KOMMOHEHTOB NosiBuUnock B nybnukauum USE Ne 67 ot 1928 r.: «[paBuna ycTaHOBKM KOMMAKTHOTO
3neKTPoobopyAOBaHUS NPV MakCUMarnbHOW cune Toka 25 amnep». B TpeTbelt YacTu Bbin onpeaeneH psp TEXHUYECKUX XapaKTepUCTUK KepaMnYeCcKmnxX
KNEMMHbIX KONOAOK: M30MNsALUs, PaCCTOSHNE MeXAY YacTsMU, HAXOAALWMMUCS NoA HaNPsKEHWEM, pa3faeneHve, AMaMeTp KIEMMHOTO OTBEPCTUS, 3aXUM
npoBoAa, NonepevyHoe cevyeHne MegHOro NpoBoaa, NOBEPXHOCTY ANEKTPUYECKUX KOHTAKTOB.

3Hak «USE» cTanu HaHOCUTb Ha HEKOTOPbIE KNEMMHbIE KOMOAKM.

B 1o Bpems ycTponcTBa perynuposanuch nybnukaumen Ne 184: «O6Lume n YyacTHble TEXHUYECKUE perfaMeHThbl, yCTaHOBMNEHHbIE NS NPefoCTaBneHns 3Haka
kayectBa USE-APEL ycTtponcTBam».

Mocne nosienenns nnactmaccosbix matepuanos B 1935 r. USE onybnukoBana TexHnYeckyto MHCTpykumuto Ne 46 «MeToabl UCMbITaHUIA NNTLIX U30MSTOPOBY,
KoTopas 6bina nameHeHa u gononHeHa B 1941 r. «MeTogamum ncnbiTaHW NNAacTMace, UCMNOMb3yEMbIX B SNEKTPOTEXHUYECKMX KOHCTPYKUMAX». OnpeaeneHns
METOA0B 1 06pas3LoB AN UCMBITAHWUIA B 3TUX MHCTPYKLMAX CTany NpsiMbIMU NpeawecTBEHHUKaMU COOTBETCTBYIOLLMX OENCTBYIOLLMX CTaHAAPTOB.

B 1938 r. U.S.E. 6b1n nepenmerosaH: U.T.S.E «Union Technique des Syndicats de I'Electricité»,

B 1939 r. nossuncs 3Hak kayectBa NF, BBegeHHbI AFNOR (Association Francaise de Normalisation), koTopbIvi BCTynun B cuny Tonbko nocne Bropon
MUpOBOW BOWHbI. 3aTem APEL no6aenseT k ceoemy rnorotuny 3Hak NF.

B 1947 r. «Union Technique des Syndicats de I'Electricité» ctan HasbiBaTbesi «Union Technique de I'Electricité (UTE)». Jlorotun USE gnsi KOMNoHeHTOB
ocTancs HEM3MeHHbIM.

B 1951 r. paamepbl MeAHbIX 3NEKTPUYeCKMX NPOBOAHMNKOB Obinn cTaHAapTM3npoBaHbl ctaHgapTom NF C19, npaBuna nsrotoBneHnNs KOMNaKTHbIX

npnbopoB — unpkynspom Ne 67, a GbiToBble ycTaHOBKM — npasunom USE 11 u umpkynspom Ne 11.

B 1957 r. B ctaHaapte NF C11 yka3blBanoch, 4To B ObITOBbIX YCTaHOBKaX COEANHEHMS U LUYHTbI MPOBOAOB PEKOMEHYETCH BbIMOMHATE C UCMOMb30BaHNEM
BVHTOBbIX COEAVHUTENBHbLIX YCTPONCTB UAN aHanorMYHbIX npucnocobnernii. 1o Gbino NoMNbITKON NPEKPaTUTL LUMPOKO pacrnpoCcTpaHeHHOe UCMOoNb3oBaHne
N30MEHTbI ANSA COEQUHEHUN.

MepBble MexayHapoaHble CTaHAapThl anekTpobe3onacHoCTH Ans 6biToBbIX anekTponpubopos (cepun IEC 60730 n IEC 60335), nosiBMBLUMECS B Havane
1970-x rr., YETKO pasnuyany N3oNATOPbI U3 KEPaMUKW, TEPMOPEAKTUBHBIX Y TEPMONACTUYECKMX NnacTMace, otaaBas NpeanovTeHne 3onsUNoHHbIM
XapakTepucTUKaM Kepamuku, BKItoYas nokasaTternb CTOMKOCTU k npoboto 6onee 600, a Takke NpegocTaBnsanv UM MHOMO UCKITHOYEHWI U3 UCTIbITAHWUNA.

OHu Takxe ycTaHaBnMBanv npeaen MakcuMarnbHOW TeMnepaTypbl AN BHYTPEHHUX aeTanen us natyHum (210°C), HukenmpoaHHou natyHu (185°C),
HukennposaHHon ctanu (400°C) n Hepxasetowen ctanm (400°C). MNocnegHue nameHeHns cTaHaapToB elle bonblue 6rnaronpuATCTBOBaNN KepaMmuke.

B 1990 r. noABUNCA caMblii COBPEMEHHbIW CTaHAAPT ANA 3MeKTPUYEeCKUX KrneMMHbIX konogok: IEC (EN) 60998 u, B YacTHOCTM, YacTb 2
«CoeauHnTenbHblE YCTPOWMCTBA ANS HU3KOBOMBLTHBIX Lienel 6bITOBOro 1 aHanormyHoro HasHaveHusl. Yacte 2-1. [lononHutensHble TpeboBaHus K
COEAVHUTENBHBIM YCTPOCTBaM C Pe3bO0OBLIMM 3aXKMMaMK1, UCNOMNb3yeMbIMU B KAYECTBE OTAENbHBIX Y3noB». B YacTHOCTK, 3TOT cTaHAapT nepecmaTpmBaeT
HECKOMNMbKO KPUTUYECKUN BaXKHbIX NapaMeTpoB:

1. MakcMmanbHbIN HarpeB KNEMMHbIX 3aXKMMOB 3a cyeT addekTa [xoyns (45°C) B 3aBUCMMOCTU OT CUSbl TOKA.

2. NcnbiTatenbHble TOKM B COOTBETCTBUN C MPOXOAHBLIMU CEYEHUSAMU, KOTOPbIE MOXHO HAWTU Ha KNEMMHBIX KONoAKax HEKOTOpbIX Npou3soguTenen (24 A ans
cevyeHust 2,5 mm?, 32 A ana 4 mm?, 41 A ans 6 mvm?, 57 A ans 10 mm?, 76 A ans 16 mm?, 101 A gnsa 25 mm3).

3. JIMHUM yTeYkn n paccTosHMSA BO3AYLLHbIX MPOCIIOEK, KOTOpble COCTaBNAT 4 MM AN HanpsxxeHun ot 250 go 450 B BknoumTensHO 1 6 Mm Ans
HanpsbkeHui oT 450 go 750 B BKMoUYMTENBHO. ST PacCTOSAHUS NPUMEHSIOTCS MEXAY NPOBOAaMY PasfnMYHON NONAPHOCTU, MPOBOAAMU U MOHTaXHbIM
KPOHLUTENHOM, @ Takke BO3MOXHOW MeTannmM4yeckon Kopobkon, KoTopas 3akpblBaeT KNEMMHbIE 3aXWUMbI.

4. MuHMManbHoe 3Ha4YeHne U30NSALMOHHOTO CONPOTUBMIEHNS, KOTOPOE AOMMKHO BbiTh Gonblie 5 MOM.

5. 3HayeHune HanpsKEHNS UCNbITaHWUA NPOYHOCTM U30NALMKN B TEHEHWE OAHOM MUHYTBI, KOTOPOE AOMKHO cocTaBnsaTb 2500 B Ans kneMmHOW KONnoaku,
paccuMTaHHo Ha paboTy npu HanpsbkeHun ot 250 go 450 B BkntoumTensHo, n 3000 B ans knemMMHoW KOnoaku, npeaHasHadeHHon ans paboTsl npu
HanpsbxeHun ot 450 go 750 B BkntoumTensHo.

B oTHOLeHNM ceveHunin 6onee 35 mm? aToT cTaHgapT 6bin gononHeH IEC (EN) 60999.

B 10 e Bpemsi nosiBUINCA BTOPOW 3TANOHHbIN CTaHAAPT, KacaloLMNCA KNeMMHbIX kononok: ctaHaapt EN 60947-7-1. snepBble ony6nmMKoBaHHbIV B
1989 r., Tenepb B Bepcum oT aBrycta 2009 r., rae onucbIBalOTCH KNEMMHbIE KONMOAKW ANs MeAHbIX NMPOBOAOB B NPOMbILLIIEHHOM UCMOMNb30BaHUU. OH BKNovaeT
B cebs OOomMbLUYI0 YacTb BbllleyKa3aHHbIX CTaHAAPTOB, HO COAEPXMT, B YaCTHOCTM, CTaTbio, KOTOpas onpeaenseT MUHUManbHoe nageHne HanpsXkeHus Ha
KNEeMMHbIX 3axxumax 3,2 MB npy MHTeHcuBHOCTK, paBHon 1/10 MakcmanbHON MHTEHCUBHOCTY UCTbITAHUS NPU MaKCUMaIbHbIX TEMNEPaTYPHbIX YCIOBUSIX.
Hanpumep, Ans KNEMMHbIX 32)KMMOB cevYeHMeM 6 MM? 1 curnoii Toka 4,1 A 3TO COOTBETCTBYET CONPOTUBIEHNIO nopsigka 0,78 MOM. [Insa KNeMMHbIX 3a)KMMOB
ceyeHnem 50 Mm? conpoTuBrieHne ctaHoBuTcs paBHbIM 0,21 MOM npu cune Toka 15 A.

B cnyyae ¢ kneMMHbIMY KONlogKamu, KOTopble UCMOMb3YHOTCSt MPY BbICOKOM TEMMEPATYPE, 3Ta XapaKTEPUCTUKA SBMAETCSA KpaHe BaXKHOW.

B aTOM cTaHAapTe HET NOPOroBOro 3HaYeHWs Ans PacCTOSIHWN BO3AYLLIHOW NPOCMOWKA U pacCcTOsiHWIM yTedku npu 450 B. EcTb noporoBble 3HayeHns ans
HanpsbxeHun 250 B, 400 B n 600 B.

[MonesHo 3HaTb, YTO B 3TUX ABYX CTaHAapTax, 3a UCKMYEHNEM MapKMpoBKX T, Mocne KOTOPOW NPOCTaBSETCS 3HaYeHe TeMnepaTypbl, MakcumanbHas
TeMﬂepaT){%a OKpY>KatoLLEeN cpeabl KNEMMHbIX KOM0A0K Npy HopMarbHoW pabote coctasnsieT 40°C. Takke HET Knacca pacy4eTHOW TeMnepaTypbl

Bbiwe 200°C.

CTtaHaapTbl NO KepamMuke

Ewe B 1900 r., noMMmO cTeatuta, HeMeLKas NPOMBILLIIEHHOCTb YXe HadYana pa3pabaTtbiBaTb XXapOCTOMKYH KepaMUKy C BbICOKMM MPOLEHTHBIM COAEPXKaHUEM
okcuga anommuus (1900, Quincke, kepammyeckme M3oNSATOPbI ANS 04eHb BbICOKUX Temnepatyp. XL, c. 101—102.).

W xoT1s MNepBasi MMpoBasi BOMHa Ha BpeMsi MpekpaTuna aKCnopT HEMELIKON TEXHUYECKOW KepaMUKK, pa3BuTue 3TOM oTpacnu 6bicTpo caenano fepmaHuio
BeAyLMM MMPOBbLIM Npon3BoauTeneM. MoaToMy, No Nnorvke BeLLEW, UMEHHO 3Ta CTpaHa NepBOM YCTaHOBWMA CTaHAAPThl COCTaBa Y XapaKTEPUCTUK
TEXHUYECKON KEPaMUKM.

B 1974 r. 6bin pa3pabotaH HemeLkuin ctaHaapT VDE 0335-1 (DIN 40685-1): TeXHUYeCKME YCroBUSt HA U30NSLMOHHbIE MaTepuarbl U3 KEpaMUKK, UX
Knaccudmkaums, obasarenbcTea, Tvn.

Kepamvika nogpasgensiercs Ha CEMencTBa B COOTBETCTBUM C OBLLMM COCTABOM U M3OMSILIMOHHBIMU XapakTepuctukamu. B yactHocTu, 6binn yeTko
onpeaeneHbl U3AMeHeHUs TEPMOCTONKOCTMU.

B 1997 r. 310T HEMeLKuIA cTaHAapT 6bin BkntoveH B ctaHaapt IEC 60672-3 «MaTtepuanbl kepaMuieckne 1 CTeKNsiHHbIE 3MeKTPOU3ONSILNOHHbIEY.

B cBA3M € NOCTOAHHbLIM COBEPLLUEHCTBOBAHMEM Hallen npoAayKUuun, YyepTen, onncaHnA, XxapakTepnCcTtuku, Ucnoablyemsble B AaHHbIX TEXHUYECKUX NAaCnNOopTaX, NnpeaHa3Ha4vYeHbl
TONbKO ONA O3HAaKOMNEHNA U MOTYT 6bITb U3MEHEHbI 6e3 npep,BapMTeanoﬁ KOHCyNbTaluunn

www.ultimheat.com ]
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B cBA3M C NOCTOAHHbIM COBEPLLEHCTBOBAHWEM HaLlei MPOAYKLMM, YEPTEXHM, ONUCAHUA, XapaKTePUCTUKKN, UCMO/Ib3yeMble B A@aHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl

TONIbKO ANA O3HAKOMNEHNA N MOTYT 6bITb U3MeHeHbI 6e3 npep,sapMTeanon KOHCyANbTaUuUmn

TexHn4Yeckasa nHpopmMmauma o coeaNHUTENbHbIX KONoakKax, X
U3roToBJIEHHbIX U3 KepaMUKU U nonnamMmuaa

BBeageHue

CyLuecTByOLIME CTaHAAPTL! Janeko He B MOMHOM Mepe peLuatoT npobriemMy TEPMOCTOMKOCTU KepamMUYeCcknX KNeMMHbIX kornofok. Ha dapdopoBbix KneMMHbIX
KOMofKax, KoTopble NosiIBUNUCL B Ha4ane XX cTonetus, B ka4ecTBe U30MNSILMOHHOMO MaTepuarna Ucrnonb3oBany Kepamuky Nuilb NOTOMY, YTO He Bbino Apyroro
3KOHOMWYHOTO 3NEKTPOM3ONSALIMOHHOMO MaTepuarna ¢ 4OCTaTO4YHON MEXaHUYECKOWN MPOYHOCTBIO, KOTOPbIN MOXHO Bbino 6bl OTNIMTL B chopme. TEPMOCTOMKOCTb
B ObITOBbIX 3NEKTPUYECKNX YCTaHOBKaX Oblna BTOPOCTENEHHLIM NapameTpoMm.

OpHako NnocTeneHHo B NMOBCEAHEBHOM MPYMEHEHNM KepaMuka YCTynuna MecTo nnacTuky. Kepamuka (papgop v cteaTvT) UCNorb3yeTcs TONbKO B TEX
cny4asix, Korga rnaBHblM TpeboBaHUEM SIBNSIETCS MEXaHWYeCKasi MPOYHOCTb U YCTONYMBOCTb K BbICOKMM TEMMNEPATypaM, Yero HeMb3si AOCTUYb, UCNOSb3ys
TepmMonnacTuyeckue nNnacTMacchl Ny TepMopeakTUBHbIE MaTepuarnbi.

B cTaHgapTax onucaHo HEMHOIO cryyaeB NPUMEHEHUs 3TVUX BUAOB MriacTMacc, a Mapkvpoka T200, npeacTaBrieHHasi B HEKOTOPbIX U3 HUX, HeoCcTaTouHa Anst
KepamuKu.

XOTs B 3NeKTpUYeCcKnx cTaHaapTax NpeaycMoTpeHbl HEKOTOPbIE O4YEBUAHbBIE UCKMIOYEHUS OIS UCTIbITaHUIA KEPAaMUYECKUX U3ONSITOPOB, OHU He AenatoT
pasnuunin Mexay TunamMm KepaMmukm, a ee U3oMnsALMOHHbIE CBOWCTBA NPU BbICOKMX TEMMNEPaTypax UrHOPMPYHOTCS. TO e caMoe OTHOCUTCS U K TEPMOCTOMKOCTM
MeTarsoB, CMOMb3yeMbIX A UTOTOBIIEHUS SNIEKTPUYECKUX KITEMMHbIX 3aXXUMOB.

B nocnegHwe rogbl nosiBunack NoTpebHOCTL BO Bce Gonee BbICOKMX TeMmnepaTypax, HaMHoro npesbiwatowmx 200°C, Hanpumep cTaHaapTbl OTHECTONKOCTH
ans kabenen: NFC 3270, IEC 60331, EN 50200, DIN VDE 0472, yacTb 814, BS 8434-2, BS 6387 A, B, C,Su T o.

OTW cTaHAapTbl UMEIOT pasHble 3HaYEeHUsi TEPMOCTOMKOCTU, HadmHas oT 650°C B Teverne 30 muHyT A0 950°C B TeveHne 180 MUHYT.

HeMHoro paspo3HeHHOW MHopMaLmm O cTaHAapTax YCTOMYMBOCTM K BbICOKMM TemnepaTypam HegocTaTtodHo: Hanpumep, ctaHaapT EN 60730-1 (anemeHTb!
ynpasneHus ans 6bIToBbIX NPMOOPOB) AAeT MakcUManbHyo TemnepaTypy kepamuku 425°C B §14-1, 200°C Ha HUKENMPOBaHHbIX NaTyHHbIX BbiBogax 6.35 n
230°C ansa naTyHHbIX KNEeMMHbIX 3axumoB 6e3 nokpbiTus; 400°C gnsa ctany v T. 4. YNOMUHaHWA 0 cneuuanbHbIX TeMnepartypax Ans HUKenNsi He.

Y106b! NPaBUIIbHO OLEHUTL BO3MOXHOCTM KEPAMUYECKMX KNEMMHbIX KOIOAOK, Mbl MOCHMTanu, 4To Gbirio Gbl NONe3Ho NPeaocTaBUTb KOHCTPYKTOPCKO-
TEXHUYECKUM OTAeNam COOTBETCTBYIOLLUME TEXHUYECKME AaHHBIE.

Pazgen nepBbIU: N30NALMOHHbIE AeTanu
coeaAuHUTENbHbIX KONMOAOK

AnekTpuyeckue N MexaHM4Yeckue XxapakTepuCcTUKU KepaMUKK, MCNOMb3yemMon B

coeaAnHUTerNIbHbIX Konogkax

PasnuyHble BUAbI KEpamyKu, UCNOMb3yeMble B KIEMMHBIX KOMOAKaX U 31eKTPOU3ONSILIMOHHBIX AeTarnsiX, OTIMYaloTCs MO CBOEMY COCTaBy, CNocoby
M3rOTOBIIEHUS U, B OCOBEHHOCTU, MO U3ONSILIMOHHBIM CBOMCTBaM (y4eribHOMY COMPOTMBIIEHUIO) B 3aBUCMMOCTH OT Temnepartypsbl. [py ncnonb3oBaHnm
KMEMMHBIX KONOAOK B Pa3HbIX cdiepax UX BbICOKOYACTOTHbIE SMIEKTPOU3ONALIMOHHbIE XapaKTEPUCTUKV He SABMSIIOTCA BaXXHbIM KpuTepuem. Bee atu
KepaMuyeckue 1sgenus, pasyMeeTcsi, HeroptoUne 1 KnaccumLMpoBaHbl B 3NIEKTPUYECKUX CTaHAApTax C nokasatenem croikoctu k npoboto (CTI),
npesbiwatowimm 600. 3TO caMblli BbICOKUIA KIacc CONMPOTUBIIEHUSI MOBEPXHOCTHBIM TOKaM.

OTanoHHbI cTaHaapT Ans Takon kepamukm — IEC (EN) 60672.

Kepamuka rpynnsi C100

OCHOBHbIMW kKOMMNOHeHTamu kepamuku rpynnbl C100 (papdop Ha OCHOBE LLENOYHOro cunuKaTa antoM1UHKA) SBASIOTCS KBapL,, MOMEBON LWINaT U KaomnwH,
KOTOpble AenarT ee NOXOoXen Ha AeKopaTUBHbIN 1 GbIToBOM dhapdop.

®apcpop C111: 310 NpeccoBaHHbIN KpeMHUCOAEPX)KALLMIA hapdop C OTKPBLITON NOPUCTOCTLIO He 6onee 3%, anekTpuyeckas NPOYHOCTb KOTOPOrO U3MEHSETCS
B 3aBMCUMOCTU OT CTeneHn cxatus. NMpobnema ero NOpucTocTu peLlaeTcs 3a CHeT rmasypoBaHus.

OH MMeEET OTNMYHLIE 3MEeKTPOU3ONALIMOHHBIE CBOIMCTBA NpY KoMHaTHoI Temnepartype (10" Om:m npu 30°C), Hennoxue npu 200°C (10% OMm-m), Ho ero
yAenbHoe conpoTueneHve pesko nagaet npu 300°C n coctasnset scero 100 Om-m npu 600°C.

OTO camblIli CTapbIf 3NEKTPON3ONALIMOHHBIN KepaMmuyeckuin matepuan. Eue B koHue XIX ctonetna oH TpaguUMOHHO MCMOMNb30Bascs C LEnbio N3roToBeHNs
3MEKTPOM3ONALMOHHBIX AeTanen Ans NpUMeHEHNs B BbITy NPW HU3KMX TEMNepaTypax: OCHOBaHUS BbIKMOYaTenewn, namnoBble NaTpPOHbI, AepXaTenu NpoBOAOB,
3NEKTPUYECKME KIIEMMHbIE KONMOAKW. Koraa oH NOKpbIT 3Marnbio, ero Nerko YNCTuTh. JIuteliHble hopMbl MPOCTLIE, U UX JIETKO U3rOTOBUTbL C MOMOLLbIO
anemeHTapHoro obopyaosaHus. Ho xoTs aToT MaTtepuan ngearnbHO NoAxoauT AN UCnonb3oBaHua npu Temnepatype Ao 200°C, ¢ pocToM Temneparypbl

€ro NPMMEHeHNEe CTaHOBMTCS OMacHbIM MO NPUYKHE BbICTPON NOTEPU U3ONALMOHHBIX CBOWCTB. [JOPOroCTOALLMIA MPOLLECC U3FOTOBMEHNS BPYYHYHO CIIOXHO
aBTOMaTM3MPOBaThb, HO OH BCE ELLEe UCMOMb3YeTCs B CTpaHax C HU3KOWM onnaToi Tpyaa. 3HauyuTenbHbIe AOMNYCKM Mo pa3mMepam, 60MbLIOoN NPoLEHT GpakoBaHHbIX
n3genvn n3-3a TPeLnH, KoTopble NOSIBASIOTCSA NO NPUYUHE HEPAaBHOMEPHOIO NPECCOBaHMUS.

Mpumephb! TpewmH Ha dapcope C111

®apdop C110: 310 NnacTMmunpoBaHHbIi dhapdop, KOTOPbIA MOXHO NUTL NoA AaBneHneM. Obnagaet NPeBOCXO4HOM SNEKTPUYECKON MPOYHOCTBIO Nopsiaka
20 kB/MM. MocKkonbKy OH HE MOPUCTIA, Er0 HE HY>KHO NMOKPLIBATL 3Marbio, 32 UCKIMYEHUEM CryYaeB, koraa HE06X0AMMO 06ECNEUNTL JIETKYHO OYUCTKY.

Ero n3onsLMoHHbIe XapakTEPUCTVKM MO TeMnepatype Takue xe, kak y C111, To ectb 1010 Om-m npu 30°C, 108 npn 200°C, kpome Toro, yaensHoe
COMPOTMBIEHNE TaK Xe pe3ko nagaet npu npubnukerun k 300°C, gocturas 100 Om-m npu 600°C.

CrteaTtntoBas kKepamuka rpynnbsi C200

Creatutbl oTnNM4atoTCs oT hapdopa BbICOKMM MPOLIEHTOM coaepxaHnusi okenaa markmsa (MgO), npumepHo ot 26 Ao 32%, B ocTanlbHOM 3Ta pa3HOBUAHOCTbL KepamuKiu
cocTouT u3 guokevaa kpemuus (SiO,) 1 LWNXTOBLIX MaTepmanoB. TO MaTepuan ¢ BeCbMa BbICOKMMM 3M1EKTPOU3ONALIMOHHBIMU XapaKTepUCTUKaMU, BbIAEPXUBALOLLNIA
BbICOKME TEMMEPATYPbI, KOTOPbI COXPaHSIET CTabuUNbHOCTL Npy Temnepatype 6onee 1000°C.

TUnNnYHblE NPOM3BOACTBEHHbIE MPOLIECChl — CyXO€e NpeccoBaHune, 9KCTPY3us, NMTbe U Nonycyxoe npeccoBaHne. OH Takke U3roTaBn1BaeTCA METOAOM NMUTHSA NoA,
AaBneHneMm, B NnacTuhuumpoBaHHoii hopme, U NO3BONSET UCTIONb30BaTb KECTKNE AOMYCKM.

Martepuan obxuratoT npu Temnepatype okono 1400°C, n B pesynsraTe KpucTannmaauuu, NnaBku M pacTBOPEHUSt BO BPeMsi OCTEKII0BbIBaHUS obpa3yeTcs cteatuT. YTobbl
NOMyYnTb YNCTYIO NOBEPXHOCTb, KOTOPYIO MOXHO NIerko 04MLLaTh, CTEATUT MOXHO NMOABEPrHYTh rMasypoBaHUIo.

Crteatut C210, TaKk Ha3blBAaEMbIN «HU3KOYACTOTHBIV CTEaTUT», PEOKO NCNOMNb3yeTcs B MPOM3BOACTBE 3MEKTPOTEPMUYECKMX KIEMMHbIX Konodok. Ero nonyyator

nyTem nonycyxoro npeccoBaHus. OH TpebyeT HaHeCeHUs aManu, NOCKOMNbKY MOPUCTOCTb 3TOro Matepuana cocrasnset nopsigka 0,7%. CoxpaHseT xopolume
TENoN30NSILMOHHbIE CBOWCTBA Aaxe npu Temnepatype 600°C (1000 Om-m).

Crteatut C220, Takke Ha3blBaEMbIV KHOPMarbHbIM CTEaTUTOM», 06nagaeT HyneBon NOPUCTOCTbLIO 1 coaepxuT oT 1 Ao 2% Na,O 1 ot 3 oo 6% okcuaa antoMUHNUA U
wnxToBoro matepuana. Kak 'y C210, yaenbHoe conpotusneHne coctaensieT 10'° Om-m npu 30°C, 10” Om-m npyn 200°C 1 10° Om-m npu 600°C.

CrteaTtut C221, TaKkke M3BECTHBbIN KaK «BbICOKOYACTOTHbIV CTEATUT», UMEET HYNEBYIO NOPUCTOCTb U oTnnyaetcs oT C220 gobasneHvem 7% okcupa 6apus (BaO).
O6nagaeT BLICOKUMI 3NEKTPOU3ONALIMOHHLIMI CBOICTBAMI NPY KOMHATHOI Temnepatype (10" Om-m), UMeeT nyuliuee yaensHoe conpoTuaneHue npu 600°C:

100 000 Om-M, B Thica4y pas GonbLue, Yem y dhapdopa. MoxeT nsrotaBnnBaTbCsi METOAOM NUTbS NOA AaBMEHNEM C BbICOKOW TOMHOCTbI0. CrnefoBaTensbHoO,

9TO nAeanbHbIN MaTepman Ans KNeMMHbIX KONIOA0K, KOTOpbie A0IKHbI BblAEPXWBaTb BbICOKVE UNW O4eHb BbICOKVE TeMnepaTypbl. Ero MoXHO ncnonb3oBath B
HeobpaboTaHHOM BMAe Ny amManupoBaTb, eCrn HeobxodyMa rnagkas NoBEPXHOCTb.

OHTaKTbI www.ultimheat.com ]
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TexHn4Yeckasa nHpopmMmaumsa o coeanHUTESIbHbIX KONoaKax, X
U3roToBJIEHHbIX U3 KepaMUKU U nonnamMmuaga

Kepamuka rpynnbi C600

Copepxawasn antoMmHuin kepammuka C610 ¢ HU3KMM codepXKaHNeM LLeMoYn, Takke U3BECTHas Kak MyMnUT, COOePXUT BLICOKWIA NMPOLIEHT OKcuAaa anioMUHNS
(AI203) — okono 60%, ocTanbHoe cogepXnMoe cocTasnsieT anokend kpemHus (SiO2). MimeeT Hynesyto nopucTocTb. ObnagaeT xopoLuen TEPMOCTOMKOCTLIO U
3MNEeKTPOU30NALMOHHLIMM CBONCTBaMU, B TOM Yucne npu temnepatype Ao 600°C (10 000 Om-m). XopoLuas yCTONYMBOCTb K PE3KUM U3MEHEHUAM TeMnepaTypbl,
BbICOKasl MexaHn4eckas NpoYHOCTb M HU3KUI KOIMPMULIMEHT pacLuMpeHns 4enatoT 3TOT Matepuan npeanoyuTUTeSbHbIM A8 U3rOTOBIIEHUS N30NSATOPOB
TEPMOPE3NCTOPOB 1 3aLLUMTHbIX TPyOOK A4aTYMKOB Temneparypsbl. /13-3a TpyAHOCTEN C MMTbEM OH HE UCMOSb3yeTCs NPU U3TOTOBIIEHUN COEAMHUTENBbHbIX
KOIMOAOK.

Siv]
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WcnbiTatenbHas neyb AnNs onpefeneHns 3aBMCMMOCTU YAENbHOro CONpPOTUBIEHUS KepaMUKn OT TeMmnepaTypbl KpVIBbIe 3aBMCUMOCTN U30SIALUMOHHOIO CONPOTUBIIEHNA OT TeMNepaTypbl KIEMMHbIX
(nabopatopus Ultimheat) KOMNOJOK, N3rOTOBMEHHbIX U3 Pa3nuyHbIx TUMoB kepamuku (C110, C111, C220, C221),
TonwmHa 2 mm. HopmatueHbivi npegen — 5 MOm.

MakcumanbHas TemnepaTypa KepaMUKU B KNeMMHbIX KOrogKax

OnekTpoTexHuyeckas kepaMmuka paboTaeT npu o4eHb BLICOKOW Temnepatype, kotopas gocturaeT 1400°C, 1700°C nnu gaxe Bbiwe. OgHako npu
MCMONb30BaHUM B 3NEKTPUYECKUX KMEMMHBIX KONOAKaX Y U30NSATOPaxX KPUTUYECKU BaXHBIM NapaMeTpOM ABNAETCA M30NALMOHHOE CONPOTUBMEHME.
CraHgapTt IEC 60998 yctaHaBnuBaeT MyUHYManbHOe N30MaLMoHHoe conpotusnerne 5 MOM mexay YacTsiMu, HaxoasLWMMUCs NoA, HanpshkeHnem, a Takke
MexXay YacTsMU, HaXOOALMMUCS MOA HAMPSHXKEHNEM, U YaCTSIMU, KOHTAKTUPYIOLLMMM C 3eMIEN, TaKUMM Kak MOHTaXHas nnata.

M3onsiuMoHHoe ConpoTMBEHNE 3aBUCUT OT:

- TONLMHbI U30NSUMK B camoM crniabom mecTe;

- Temneparypsil.

B cambix cnabbix MecTax, To eCTb MeXAY KPENEXHLIMU BUHTAMM U NEKTPUHECKUMU 3XKUMHBIMM KIEMMaMM, KOHCTPYKLMS HALLMX KEPaMUYECKUX KNEMMHbIX
Konogok obecneymsaer:

- MUHUMarnbHYH TOMLWMHY CTEHKM 1,2 MM ANS KNEMMHbIX Konoaok Ao 250 B;

- MVHUMaribHYO TOMLUMHY CTEHKU 2 MM Ans KNeMMHBbIX kornogok Ao 450 B;

- MVHUMaribHYO TOMLUMHY CTEHKU 3 MM A5si KNeMMHbIX korogok Ao 750 B.

YunTbIBasi 3TU 3HaYEeHUs], @ Takke 3aBUCUMOCTb U3MEHEHWS YAEIbHOTO COMPOTUBEHUSI KEPaMMKM OT TEMMEPATYpbl, Mbl PEKOMEHAYEM creaytoLume
npeaenbHble 3HaYeHNs:

ans kepamukn C111: 250°C;

ans kepamukn C110: 300°C;

ansi cteatutoBon kepamukn C220: 550°C;

Ans cteatutoBon kepamuku C221: 650°C.

B uensx obecneveHnst 6e3onacHoCTM npeperbHble 3HaYeHUs 6blnn BiIGpaHbl Takum 06pasom, 4Tobbl oHM Gbinm Ha 100°C HpKe NOPOroBOro 3HaYeHWs B
5 MOM (aNns CTEHKM TOMLUMHOW 2 MM).

SneKTpuqecxue n MexXxaHNn4eCKkune XapaktepuCctukm
nnacTtMacc, Mcnosfib3dyemMbIX NpuU N3roTtoBrieHNN coeanHUTe rIbHbIX KONMOAOK

Mnactmacca Ans U3rotoBNeHUst KNEMMHBIX KONOAOK, 8 UMEHHO BbICOKOTEXHOMOMMYHbIN nonnamug, PAG6, BbibpaHa ¢ y4eTOM 0CODbIX OrpaHu4eHuii B
OTHOLLEHWUM UCMONb30BaHNSA 3TOT0 Matepuana.

Haunbonee BaXHbIM OrpaHMYEHEM, KOTOPOMY MOXET NoABepraTbCsi KNeMMHasi Konoaka, SIBNsieTcsi He[ocTaTovHas 3aTshxka NPpoBoAa, NpuBoAsLLast

K BbICOKOMY COMPOTMBIIEHUIO KOHTaKTa, YTO BbI3blBAET NEperpes KIeMMHOro 3axkuMa 1 pacraBlieHue nnacTMaccoBoro Matepuana onopel. Knace,
obecneymBaroLLmMii MakCManbHO BbICOKYHO CTOMKOCTb K MeperpeBy M cToinkocTb nnactmacc ¢ GWFI (Temnepatypa BocnnameHeHUst packarneHHOW NpOBOSIOKOM)
Bbilwe 850°C. 310T knacc ABnseTcs obs3aTensHeIM Ans NpUMeHeHnst Ans paboTsl 6e3 Hag3opa B COOTBETCTBUM C TEXHUYECKMMU YCNOBUAMK CTaHgapTa

EN 60335-1, § 30-2-3-1. Matepuan, KOTOpbIii Mbl UCNOMb3YeM NPY U3FOTOBMEHUN STUX KIEMMHbIX Konogok, umeet GWFI 960°C, 4To 3HaunTENbHO Bhille
MVHUMAaIIbHbIX TEXHUYECKMX YCIIOBUIA 3TOr0 cTaHdapTa. OTOT BMA MNacTMacchl Takke Npeanaraet Hammyyllyo YyCTOWYMBOCTb K TOKY MOBEPXHOCTHOM YTEYKH,
obnagasi nokasartenem cTokocTu k npoboto > 600 (knacc 1, camblii BbICOKUIA).

[pyrum KpUTUYECKM BaXXHbIM NapameTpoM KOpnycoB, NpeaHasHavYeHHbIX 47151 COEANHUTENBHBIX KONOAOK, MCMOMb3yeMblX NPU BbICOKON TeMnepatype
OKpyKatoLLel cpeabl, ABnseTcs AedopMaLMOHHAs TEMIOCTONKOCTb NOA Harpy3kon. Mpu namepennn B cootBeTcTBUM € ISO 75 3TOT NnactmaccoBbiin Matepuan
nmeet 0cobeHHO BbICOKY0 AePOPMaLMOHHYH0 TEMMOCTONKOCTL, paBHyto 282°C npu Harpyske 1,8 MIMa.

TONbKO ONA O3HAaKOMNEHNA U MOTYT 6bITb U3MEHEHbI 6e3 npep,BapMTeanoﬁ KOHCyNbTaluunn

Temnepatypa
Aedopmaunonan BOCMJIaMEeHeHUs
TENnocToMKOCTb NoA BocnnameHsemocTb MexaHunyeckasi NPOYHOCTL B - o
Matepuan S packaneHHo NpPOBOJIOKOW
Harpy3kon B COOTBETCTBUM cornacHo UL94 cooTtBeTcTBUM C ISO 572-2 (GWFI) B cooTReTCTRMM C
c SO 75

IEC 60695-2-12

ApMUpPOBaHHbIA
CTEeKNOBONOKHOM 25%
nonunamug PA66 (YepHbIii)

HedopmaumoHHaa TenNOCTONKOCTb NoA Harpy3kou B coorBeTcTBumn ¢ ISO 75-2

[edopmaLumoHHas TennocTorMKoCTb nog Harpy3kon no ISO 75-1 n 3 siBnsieTcst BaXkHbIM NapamMeTpoMm Ans OLEHKM CNOCOBHOCTH NNacTMacCOBOIO Chipbsi
BbIAEPXMNBaTb NOBbILLEHNE TemnepaTypbl 63 yTpaTbl MexaHU4eCKON NPOYHOCTU. DTO 3HAa4YEeHMe HeobxoaMMO ANst HEKOTOPbIX NpMbopoBs 1 TpebyeTcsa no
KOMMepYeckuM cTaHaapTam. Ytobbl BIOpaTh onTMManbHbIi Matepuan Ans UCNofb30BaHWs MPY M3rOTOBMEHWM MNAcTMACcCOBbIX COEAVHUTENBHbBIX KOSOAOK,
ObInv NpoBeaeHb! ncnbiTaHust npu Harpyske 1,8 MIMa, npunoXxeHHoN B LeHTpe WwupuHbl 10 MM Ha obpasue pa3amepamu 80 x 10 x 4 mm (MeTog Af). TonwmHa
4 mm 6bina BbibpaHa kak cTaHAapTHOE 3HayYeHre, camoe 6rmnskoe K TONLWMHE, UCNONb3YEMOW B COeAMHUTENbHbIX Konoakax. MNoBblleHe TeMnepaTtypbl
cocTaBnsieT 2°C B MUHYTY.

KoHeyHasi Temnepatypa permcTpupyetcs, korga Aedopmaumsi JocTuraet 3HaveHus 0,34 mm.

OHTaKTbI www.ultimheat.com j
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B cBA3M C NOCTOAHHbIM COBEPLLEHCTBOBAHWEM HaLlei MPOAYKLMM, YEPTEXHM, ONUCAHUA, XapaKTePUCTUKKN, UCMO/Ib3yeMble B A@aHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl

TONIbKO ANA O3HAKOMNEHNA N MOTYT 6bITb U3MeHeHbI 6e3 npe,a,BapMTeanoﬁ KOHCyANbTaUuUmn

TexHn4Yeckasa nHpopmMmaumsa o coeanHUTESIbHbIX KOroaKax, X
U3roToBJIEHHbIX U3 KepaMUKU U nonnamMmuaa

L

HedopmaumoHHas TeNNOCTOUKOCTbL NoA Harpy3kou B coorBeTcTBum ¢ ISO 75

¥

UcnbiTaTensHoe o6opyaoBaHue (nabopartopus Ultimheat)

UcnbiTyemble o6pa3ubl (naboparopus Ultimheat)

MakcumanbHO gonycTumMas Temneparypa Ans coeANHUTENbHbIX KONOAOK U3
nonuamuaa PA66 (mapkupoBka «T»)

MakcumarnbHo gonyctuMas TemrnepaTypa Ha KIeMMHOW KONOAKe OnpeaensieTcsl MeXaHU4YeCcKo NPOYHOCTLIO AeTaren, CryXallyx onopoi KNEMMHBLIM 3aXXumam,
yepes KOTopble MPOXOAUT TOK. pu 3TOM Y4UTBLIBAETCS, YTO KIIEMMbI MOTYT HarpeBaTbCs 3a cyeT adhdekTa [xoyns BO BPEMS MPOXOXAEHUSI MO HAM Toka. U

9TO MakcMMarbHoe 3HavyeHue Harpesa, Tpebyemoe no ctaHgaptam EN 60998 nnun EN 60947, coctaensieT 45°C B AONOMHEHME K TEMNepaType OKpyKatoLLen
cpenbl. MexaHnyeckas NpoOYHOCTb NacTMacchl M3MEPSETCS NyTEM UCNbITAHWUI, NMPOBOAMMBIX B COOTBETCTBUM cO cTaHaapToMm |IEC 60695-10-2. 3T10T cTaHaapT
n3MepseT rMyOuHY NPOHNKHOBEHUS LIApUKa AnaMeTpoM 5 MM nog aencremem cunbl 20 H B Te4eHMe ogHOro Yaca npu Temnepartype ucnbitaHus. uamerp
BblEMKW, CAENaHHOM LWapyKoM, He MOXeT npesblwaTb 2 MM. CnegoBaTtensHo, kKneMmHas konogka ¢ mapkuposkor T200 obecneunBaeT xopoluee yaepxaHue
Ha MecTe JeTanew, Yepes KOTopble MPOXOAWT TOK, Koraa ux Temnepartypa coctaenset 200°C + 45°C = 245°C.

Mpumeyvarmne. [Ina kepaMmnyYecKkmx KNEMMHbBIX KOIOAOK 3TO UCTbITaHUE, O4EBUOHO, HE CMOSb3YETCS, U COMPOTUBMEHNE NPY KOMHATHOW Temnepatype 6ynet
onpeaensTbCs MakCcuMarnbHOW TEPMOCTOMKOCTLIO METaNNMYeckux AeTanen.

WcnbiTaTenbHas neyvb
(na6opatopums Ultimheat)

UcnbiTyemble o6pasubl
(na6opatopus Ultimheat)

U3MepeHue anameTpa BbIEMKU C MOMOLLbIO
3NEeKTPOHHOro MUKpockona (naboparopus
Ultimheat)

MNMpoBepka BocnnameHsiemoctT B cootBeTcTBUM ¢ UL94, BbIiNnONHeHHas B Hawewn nabopatopumn

McnblTaHne Ha BocnnameHsieMOCTb N1acTMacc COeAMHUTENbHbIX KOMOAOK NpeAHa3HauYeHo Ansi NPOBEPKM TOro, YTO UX CryYaiiHoe Bo3ropaHue He
pacnpocTpaHuTCs aanee, a noracHeT camo. Knacc, kotopblin 06b14HO TpebytoT cepTudmkaumoHHble nadopatopum — UL94-VO, a ans HEKOTOPbIX 0COObIX

crnyyaeB — cambiil BbICOkMI knacc UL94-5V.

Him

UcnbiTaTtensHoe o6opyaoBaHue

O6pasew nepea UcnbiTaHUEM

O6pasel, Bo BpeMs ucnbitaiusa Ha UL94VO

KOoHTaKTbl

www.ultimheat.com j
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TexHn4Yeckasa nHpopmMmauma o coeaNHUTENbHbIX KONoaKax, X
U3roToBJIEHHbIX U3 KepaMUKU U nonnamMmuaga

Paspen BTopou: NpoBOAHUKU U NpoBoAa

Tunbl anNeKTpuYecKknx Kabenem B COOTBETCTBUUN CO CTPYKTYPOU UX XKUJ

Knacc 1, cnnowHas xuna Knacc 2, ckpydeHHas xwuna Knacc 5, rubkas »una Knacc 6, cBepxrnbkas xwuna

CrangapT IEC 60228 (1978) pa3fnensier Xunbl 3NeKTpUYeckMx NPOBOLOB Ha YETbIpe OCHOBHbIX Kracca:

Knacc 1, cnnowHas xuna: xuna cocTouT U3 0OgHOro Nposoga U 06bI4HO BbINOMHEHA C NONEPEYHbIM CEYEHNEM, OFrpaHUYEHHBIM MakcumMymoMm 6 nnm 10 mm2.
OTOT TMN NpoBOAA NPeAHa3HaYeH Afs cTaumoHapHoro obopyaoBaHus

Knacc 2, ckpy4yeHHas xxuna ans ctaumoHapHoro o6opyaoBaHuUs: UCNONb3yeTcst AN XWUi € nonepeyHbIM ceveHnem 6onee 6 nnm 10 Mm?, xuna cocTouT u3
HECKOJSIbKUX NMPOBOAOB CPeAHEro pasmepa. ATOT TMN NpoBoAa NpeaHa3HaveH ans ctaunoHapHoro o6opyaoBaHus

Knacc 5, rubkas xwuna: xuna cocTout n3 MHOXeCTBa TOHKUX BOMOKOH. DTOT TUM NPOBOAA NpefHa3HayYeH ANs NOAKMIYEHNS NepeaBikHOro 060pyaoBaHNS.
Knacc 6, cBepxru6kas xuna, rmbkocTb KoTopoi Gonblue, YeMm Y xunbl knacca 5.

KnemMmHble 3akMMbl, B 3aBUCUMOCTH OT UX HOMUHAMBbHOIO MOMNEPEYHOro CeYEHNs, AOMKHbBI MPUHMMAaTL MOAKIOYeHe NpoBoaoB knaccos 1, 2, 5, 6, ecrn
M3roTOBUTENIEM HE YKasaHbl ApYrMe XapakTepucTuKn.

Ecnu He ykasaHo NHOe, KIIeMMHbI 3aXKMM, NPeAHa3HaYeHHbIN A5 YCTaHOBNEHHOTO MaKCMMaribHOTO Ce4EHUs, AOMKeH BbiTb CNOCO6eH NPUHUMATL CMMOLUHbIE
UNN CKpyYeHHble NnpoBoda (knacckl 1 1 2) atoro ceveHust u rmbkme nposoaa (knaccel 5 1 6) ¢ ceveHneMm, ykazaHHbIM HENOCPeACTBEHHO Hbke. Hanpumep,
knemmHas konogka 10 MM? MOXeT NpuHUMaTh NpoBof cedeHneM 10 Mm? knacca 1 unu 2 u NpoBog ceveHrem 6 Mm? knacca 5 unm 6.

CooTBeTcTBME METPUUYECKUX pa3mepoB U paamepoB no AWG aneKkTpuyeckux
npoBoaoB

C uernblo CTaHAApPTU3aLMM Pa3fIMYHbIX CYLLECTBYIOLMX CTaHAaPTOB, ONpeaensioWmX ceYeHe ANeKTPUYECKX NPOBOAOB, KOTOPbIE COCYLLECTBOBaNM B
TeyeHve AecATUNeTnn, Taknx kak AWG (amepukaHCKuiA CTaHAapT pa3MepoB NPOBOAA, Takke HasbiBaeMblii Brown and Sharp), Birmingham, SWG (6putaHckuii
nmnepckuii ctaHaapt), Washburn & Moen v T. 4., mexayHapogHbi ctaHgapt IEC 60228 onpegenun cnegytowme cedenns kabenei: 0,5 mm?, 0,75 mm?, 1 Mm?,

1,5 Mm?, 2,5 Mm?, 4 Mm?, 6 Mm2, 10 mm2, 16 mm?, 25 mm?, 35 mm?, 50 Mm? 1 T. ., go 1000 mm?,
Takvum 06pa3om, Ans KNEMMHbIX KONOAOK, ONMCaHHbIX B 3TOM KaTtariore, UCMosb3yTCA 3TU 3HAYEHUS.

ToyHble 3KBMBarneHTbl B MM? nnowaaen nonepeYvyHbIix ceyeHun npoBoAdoB No

AWG ans cnnowHbIX NPpOoBOAOB

AWG n"(:::;.rp CeyeHue (Mm?) AWG ﬂv;:‘n:;Tp CeuyeHue (Mm?) AWG nv;:nn:ne)'rp CeyeHue (Mm?)
24 0,510 0,205 17 1,15 1,04 10 2,59 5,26
23 0,575 0,259 16 1,29 1,31 9 29 6,63
22 0,643 0,324 15 1,45 1,65 8 3,25 8,37
21 0,724 0,411 14 1,63 2,08 7 3,65 10,55
20 0,813 0,519 13 1,83 2,63 6 4.1 13,30
19 0,912 0,653 12 2,05 3,31 5 4,65 16,77
18 1,02 0,823 11 2,3 4,17 4 52 21,15

CtaHgapTM3MpoBaHHOE COOTBETCTBUE METPUYECKUX 3HAYEeHUWN cevyeHum
3NeKTPUYECKUX NpoBoaoB B MM? cevyeHussMm AWG

cTaHgapTaMu MeTpuyeckon cuctembl (Mm?) n AWG.

CtaHpgapt EN 60998 onpeaensieT akBUBaneHTHble 3HaY€HUs 3aKMMHOM CIIOCOGHOCTU KITeMMHbIX 32XKUMOB MeXAay

Mm?

1,5

2,5

4

6

10 16

25

35

50

AWG

16

14

12

10

8 6

4

2

0

3HavyeHUsA MOMEeHTAa 3aTsXXKU B H-M Ang BUHTOBBLIX KNeMMHbIX 3aXkumoB cornacHo EN 60998
(ana mopenen, ucnonb3yeMbiX B KIIEMMHbIX Konoakax, npeAcTaBrieHHbIX B JaHHOM KaTtanore)
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B cBA3M C NOCTOAHHbIM COBEPLLEHCTBOBAHWEM HaLlei MPOAYKLMM, YEPTEXHM, ONUCAHUA, XapaKTePUCTUKKN, UCMO/Ib3yeMble B A@aHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl

TONIbKO ANA O3HAKOMNEHNA N MOTYT 6bITb U3MeHeHbI 6e3 npe,a,BapMTeanoﬁ KOHCyANbTaUuUmn

TexHn4Yeckasa nHpopmMmaumsa o coeanHUTESIbHbIX KOroaKax, X

N3roToBJiIieHHbIX U3 KepaMuUukm n nofinamMmmaa

Pa3pgen Tpetun: metannu4yeckue getanu
coeaUHUTENbHbIX KONOAOK

MaTepManbl AnA U3rotToBJieHUA INEeKTPUYEeCKNX KNeMMHbIX 3aXXnmMoB

OO6blYHbIE MaTtepuarnbl Ana U3rotToBNeHUA SN1EKTPUHECKNX KNEeMMHbIX 3a>KMMOB! JTaTyHb, CTallb, HepXXaBekLllaa CcTalib N HUKENb.

Wx Bbl60p ONsi COEAUHUTENBbHON KOMOoAKM onpegendaeTca Tpema OCHOBHbIMU (baKTOpaMMZ

- CONMpPOTUBINEHNEM OBMXEHUIO SNTIEKTPUYHECKOIO TOKa, «yaAeribHbIM CONPOTUBIIEHNEMY, NPU PA3NTUYHbIX paGoqu TeMmnepartypax;

- NIBAMEHEHNEM MeXaHU4YeCKOro conpoTmneneHnsa B 3aBUCUMOCTU OT TeMnepaTypbl; 3TO KPUTUHECKU BaXXHbIV napameTp Ana KNneMMHbIX 3a>XMMOB, NCMNOSb3yeMbIX
NPy BbICOKOW N O4EHb BbICOKOWM TeMmneparype;

- CTOMMOCTbBH CblpbA U ero nepepa60TKV|.

YaenbHoe conpoTuBrieHNe TOKY

JTro6oit aneKkTprUYeckunii KNEMMHBIV 3a)KMM, Yepes3 KOTOPbIN NPOXOAMT 3NEKTPUYECKUIA TOK, HarpeBaeTcs 3a cyeT achdekTta [xoynsa. Yem GonbLue Tekyliee
ceveHue, TeEM HXKe conpoTuBneHne. Yem Gonblue paccTosiHie Mexay 3aXX1MHbIMU BUHTaMy NPOBOAOB, TeM GornbLue ByaeT conpoTusneHne. 1o

T1I0rMYecKoe NpaBmIo SBNSETCA OCHOBOW Ans pa3paboTKM KOHCTPYKLMU KIIEMMHbIX 3aKMMOB. BTopbIM napameTpom SiBnsieTcs yaenbHoe ConpoTUBMEHNE,
BblpaxeHHoe B OM'M, KOTOpPO€e CUIIbHO BapbUpyeTCs B 3aBUCUMOCTU OT MaTepuanoB. BenuunHon, o6paTHoM yaensHOMY CONpOTUBMEHWIO, SIBMSIETCS yaernbHas
3MEeKTPONPOBOAHOCTb, BbIPAXXEHHAsi B CUMEHC/M, KOTOpasi Takke MHOrAa yKasblBaeTCcsl MO CpaBHEHUIO C Meabto (B % oT IACS (MexayHapoaHbIi CTaHAapT Ha
OTOMXOKEHHYI0 Mefpb)). MOXHO OTMETUTb, YTO yaenbHas 3NekTPoNnpOBOAHOCTL HEpXKaBetoLLen ctany bonee Yem B 12 pa3 HUXe, YeM y naTyHu.

[pyroii XxapakTepUCTUKON 3TUX METANIIOB ABNSETCS YBENMUYEHNE X YAENBHOIO CONPOTUBMNEHUS MPY MOBbILLIEHNM TEMNEPATYpbl. ATOT NapaMeTp Heob6xoanmMo
TWaTenbHO paccYnTbIBaTh NPU NPOEKTUPOBaHMMN MOMEPEYHOrO CeYEHUsI KIIEMMHOTO 3a)kmma, UCrosb3yeMoro Npu BbICOKON paboyen Temnepartype.

Tabnuua yaenbLHOro conpoTUBNEHUs U YAeNbHOW 3NeKTPONpPOBOAHOCTU OCHOBHbIX
MeTannoB, UCMONb3yeMbIX B COeAUHUTENAX, Npu TeMmnepartype 20°C

EAnHULbI n3amepeHuns Meab NatyHb CuZn40Pb2 Hukenb Cranb ':::;K:i?;:u;g:
YnensHoe conpoTtuBneHue p npu 20°C, 167 71 87 14.3 73
(108 OM’ m) : ’ ’ :
YaenbHas anekTponpoBoAHOCTL O, 58 14 115 07 0,14

npu 20°C, B 10° cumencim

YaenbHas anekTponpoBOAHOCTb B %
IACS (MexxayHapoAHbIv CTaHAApT Ha 100% 24% 20% 18% 2%
OTOXOKEHHYIO0 MeAb)

MakcumanbHoe U3MeHeHue npeaena NPOYHOCTU Ha pacTshKeHue B 3aBUCMMOCTM OT TeMnepaTypbi

CpaBHeHMe usaMeHeHU Npegerna NPoYHOCTU Ha pacTsxkeHue meau, natyun UZ34Pb2, ctanu SPCC, HepxxaBetoLyen cTanu
AISI 304 n Hukens 201 B COOTBETCTBUM C MAaKCUMalribHOM TeMnepaTypon Bo3AenCcTBUsA, NoAAEPXKNBAEMON B TeYeHue
90 MUHYT (B % OT 3Ha4YeHUs1, USMEPEHHOIO NPV KOMHaTHOM Temneparype)

%
140
120
100 e AISI304
Ni201
80
SPCC
60
Cu
40
20
CuZn32
0
20 100 200 300 400 500 600 700 800 900 °C

Megab 1 cTanb NOCTENEHHO TEPSIOT MEXAHUYECKYHO NMPOYHOCTB, COXPaHss NuLb okono 50% npu Temnepartype okoro 900°C. JlaTyHb 0CTaeTcs OTHOCUTENBHO
cTabunbHOM, HO JOCTUraeT TOYKM NNaBnNeHUss HenocpeacTBeHHO nepen Temnepatypon 900°C. HepxkaBetowas ctanb 304 u Hukenb 201 He AeMOHCTPUPYIOT
CYLLIECTBEHHbIX M3MEHEHMI MEXaHn4Yeckon npoyHoctn go 900°C.
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TexHn4Yeckasa nHpopmMmaumsa o coeanHUTESIbHbIX KONoaKax, X
U3roToBJIEHHbIX U3 KepaMUKU U nonnamMmuaga

OkucneHue meTansioB B 3aBUCUMOCTHU OT TemMmnepartypbl

BHeluHui BUuA 06pa3LioB U3 naTyHu, HUKENMPOBaHHOW NaTyHU, HUKeNUPOBaHHOM cTanwu, Hepxxasetowen ctanu AlSI 304 u Hukens 201
nocrne BbiOepXKu B Te4eHne oaHoro 4aca npu pasnyHbixX TemMneparypax B :-)neKTpVI‘-Ie(:KOVI neyv B OKVICH;IIOLI.I,eﬁ cpege.
TemnepaTypa Bo3gencTBus
Martepuan 200°C/ 300°C/ 400°C/ 500°C/ 600°C/ 700°C/ 800°C/ 900°C/
392°F 572°F 752°F 932°F 1112°F 1292°F 1472°F 1652°F
NatyHb
Cranb (SPCC)
Meab
AISI 304
Hukenb 201
OkcuaHble cnov CTaHOBATCS HenpvemneMbiMy Ans Meam u natyHu npm 400°C, ctanu npu 500°C, a Takke ans Hepxasetowern ctanu AlSI 304 npu 900°C.
OTcyTCTBME 3HAUYMTENBHOrO OKCMAHOO €nosl y Hukens 201

CToMMOCTb CbIpbs )
(Mo cpaBHEHUIO C HU3KOYrNepoaucTon xonogHokaTtaHoun ctansko Tuna SPCC)

1 x 3,9 x 8,2 x 38
Huskoyrnepoamctas xonogHokataHasi ctanb | Hepxaeetowas cranb Mapku NaryHb CuZn40Pb2 Hukens 201
Tuna SPCC 304

Cnoco6bl 3axknma nposoaa

Bup knemMmHoOro saxuma

@ & o o

BUHT ¢ nogknapkoii | BUHT € noaknagkon, .
W NPYXWHHOW  [MPYXUHHOM wai6oit u| BUHT C NpMXMMHOIA

npegoxpaHUTenbHbIM nNacTMHOM

Cnoco6bl OKOHLEeBaHUsA NpoBoAa

BWHT, OCHaLWeHHbIN

KEaApATHOM LWANGO HenocpencTeBeHHbIN

BUHTOBOW 3aXUM

TONbKO ONA O3HAaKOMNEHNA U MOTYT 6bITb U3MEHEHbI 6e3 npep,eapMTeanoﬁ KOHCyNbTaluunn

C nasom wanbon BbICTYNOM
<l Cnno(u;::g::;oaon Oa Oa Oa Oa Oa
| O poton | g, e e pe pe
’ r:i';”;i:‘z:n‘;:i";;:g';")ﬁ Mpuemnemo He pekomeHayeTcs Oa Da Da
/Koueu r:ggz::qg*ymeuoro He pekomeHayeTcs | He pekomenayetcs | He pekomeHayeTcs | He pekomeHayeTtcs | He pekomeHayeTcs
\ ‘ KabGenbHbI HAKOHEYHUK Oa Da Oa Da Oa
,ﬂ:’ JlenecTkoBLIN BbIBOA Oa Oa Oa
M Knemma-npoywuHa Oa Oa Da

B cBA3M € NOCTOAHHbLIM COBEPLLUEHCTBOBAHMEM Hallen npoAayKUuun, YyepTen, onncaHnA, XxapakTepnCcTtuku, Ucnoablyemsble B AaHHbIX TEXHUYECKUX NAaCnNOopTaX, NnpeaHa3Ha4vYeHbl

* He pekomeHAayeTcsi 3axumaTb CKpyYeHHbIe nnu rmbkue npoBoAa, CnasiHHble BMeCTe, NOCKOMbKY OMOBSAHHbIN cnnasB AeopMUPYyeTCs U OMom3aeT.
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B cBA3M C NOCTOAHHbIM COBEPLLEHCTBOBAHWEM HaLlei MPOAYKLMM, YEPTEXHM, ONUCAHUA, XapaKTePUCTUKKN, UCMO/Ib3yeMble B A@aHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl

TONIbKO ANA O3HAKOMNEHNA N MOTYT 6bITb U3MeHeHbI 6e3 npe,u,sapMTeanoﬁ KOHCyANbTaUuUmn

TexHn4Yeckasa nHpopmMmauma o coeaNHUTENbHbIX KONoakKax, X

N3roToBJiIieHHbIX U3 KepaMuUukm n nofinamMmmaa

BuHTOBbLIE KNNEMMHbIE 3aKMMbl, OCHaLLEeHHble KBagpaTHOM Lwanboun
C Na3oMm (MCNonb3yrTCA B OCHOBHOM AJ1sl COeAUHUTENbHbIX
Konoaok us nonuamuaa PA66 n HeKOTOpbIX KepaMUyecKux
coeAuHNTEeNbHbIX KONOAOK)

B 3aBucuMMoOCTM OT pa3aMmepa coeauHUTENbHBIX KONTOAOK Ha 3TUX KNEMMHbIX 3aXUMax ucnonbaytoTcst BUHTb M3, M3.5, M4, M5 n M6. Mx ocobeHHoCTM:

- NPOM3BOACTBO: O4eHb HEBOMBLLOW BEC MCMOMb3yeMOro matepuana, 04eHb HU3KME NPOM3BOACTBEHHbIE NoTepu. CrnegoBaTenbHO, 3TO CaMblil 3KONMOrMYeCcKU
OTBETCTBEHHbIN KNEMMHBbIN 3aXuM;

- UCMONb30BaHWE BUHTOB C HEBbINaAALLEN U OXBaTbIBAOLLEN KBAAPATHOW LLANOO0M NO3BONSIET YNOXUTL BHYTPY KaXA0ro KIEMMHOIO 3axuma no 2 npoeoaa,
[aXe C HEMHOTO pasHbIMK pa3MepamMu, YTO He MOBMMSIET HA Ka4YECTBO 3aTSKKU;

- 3MacTUYHOE BO3AENCTBUE NPWXMMHON Laibbl Takke o6ecnevnBaeT XopoLUy yCTOMYMBOCTb K ocnabneHuto ns-3a Bubpauuu;

- TAKOW TUM KNEMMHOTO 3aXMMa MO3BOMSET BCTABATb B HETO KECTKUE MNM CKPYYEHHblE NPoBoAa, BUNKOOGPasHble NPOYLUMHBI, NeTeBble MNPOYLUMHbI U
kabenbHble HaKOHEYHUKMY;

- KaBenbHbI HAKOHEYHUK HAXOAMTCS Ha BUAY, YTO AaeT BO3MOXHOCTb 6e3 NoMex HabnoaaTe 3a NPaBUNbHOCTHIO BCTaBKM NPOBOAOB;

- 0YeHb APPEKTUBHASA 3aTSKKA XKECTKUX UMM TMOKUX NPOBOAOB, @ MPOYHOCTb HA OTPbIB 3HAYUTENBHO BbILLE, YEM YKa3aHO B CTaHAapTe;

- TOKOMPOBOASLLAS YaCTb KNEMMHOIO 3a)XMMa MOXET ObITb U3rOTOBMEHA U3 HUKENMPOBaHHON CTanun, Heo6paboTaHHON UNWM HUKENMPOBAHHOW NaTyHWU, YUCTOrO
HUKENS UMW JaXe HepXKaBetoLLen cTanm;

- TEM He MeHee, HeBOoMbLLIOE CEeYEHME NPOXOXKAEHUS TOKa AeNaeT UX O4YeHb YyBCTBUTENBHBIMU K HArpeBy 3a cyeT adpdpekTa [xoynsi, ocobeHHO ecnn OHK
N3roTOBIEHbI U3 HAKENUPOBaAHHOW NN HEPXKaBEIOLLIEeN cTanu.

KneMmMHble 32KWMbI U3 3KCTPYAUPOBAHHOW NaTYHMW,
OCHaLlleHHble BUHTOM C HenocpeacTBEHHbIM 3aXXUMOM
(vcnonb3yloTCA TONBLKO Ha KEPaMUYECKUX KNeMMHbIX
Koroakax)

Ota cuctema aBnsieTcs Hambonee pacnpocTpaHeHHON U TPaAULIMOHHO UCMOMNb3YETCS Ha KepaMMYECKUX KNeMMHbIX koroakax 6onee 100 net. Takvue kKneMmmHble
3aXXKMMbl U3rOTOBMEHbI U3 AKCTPYANPOBaHHbBIX 0COBLIM 06pa3oM naTyHHbIX cTepxxHert CUZn40Pb2 ¢ TpebyeMbiM Npodhmnem nog Kaxapli pasmep.

CocTaB natyHu (60% menwm) BaxkeH Anst o6ecnevyeHns HU3KOro yaenbHOro AreKTPUYECKOro CONPOTUBMNEHNS 1 AN NPeAoTBPaLLEHUst XPYNKOCTU maTepuana,
KOTOpasi MOSIBMSIETCS NPY CIULLKOM BbICOKUX YPOBHSAX LIMHKA.

OHW MMEIOT JONOSNHUTENBHYHO TOMLLMHY B 06nacTu pe3sboBoro oTBEPCTUS, YTO 06ecrneynBaeT 4OCTATOUHYHO ANVHY pe3bbbl, YTOObI BbIAEPXKMBATD YCUNUSA
3aTsKKKM, TpebyeMble cTaHAapTaMu, a ToMWMHA CTEHKU BOKPYT LIeHTPanbHOro OTBEPCTUS Takke AOMKHA BbiTb 4OCTAaTOMHOW ANsi NPpeAoTBpaLLeHNs
pacTpeckuBaHus TpyOKku Npu 3aTarMBaHUM BUHTA.

OpHaKo X U3roTOBIIEHUE U3 MeTarsa, OTIMYHOTO OT NaTyHU (HepxaBelLwasi cTanb, CTalb) — O4YeHb CIIOXHbIV U [JOPOrOCTOSLLMIA MPOLIECC.

Mo npuunHe pa3amsaryeHusi NaTyHn Npy BbICOKMX TEMNEPATYpax UX HEMb3s UCMONb30BaTh Ha KNEMMHbIX KOrodkax Ans BbICOKOW TemnepaTypbl.

M3-3a Beca MeTanna, Heo6XOANMOrO Afsi TAKOTO UCMOSTHEHMUS, OHU CTAHOBSATCS O4eHb JOPOrMMU Afis UCMOSb30BaHWsS C NPOBOAAMU ceveHneM Gonee 16 Mm2.
OTU KINEMMHbIE 3aXUMbl TaKKe OrpaHUYeHbl MO COPTAMEHTY NPOBOAOB, KOTOPbIE MOTYT GbITb 3PMEKTUBHO 3aTAHYTbI, MOTOMY YTO X0 MPUXMMHOIO BUHTa
OrpaHuyeH KpyribiM CEYEHNEM OTBEPCTUSI — BUHT BLICTPO BrIOKMpYeTCst Mexay CTEHKaMMU.

LLiItamnoBaHHbIe KNeMMHbIe 3aXXUMbIl C
HenocpeacTtBeéHHbIM BUHTOBbIM 3aXKUMOM

A (VICI'IOH b3YyHOTCA Ha KepaMU4YeCKUX KIMeMMHbIX KoJfioaKaXx
' Cc OonbLWMMM CEYEeHNAMU UNU AnsA pa60Tb| B ycrnoBusix
O4YeHb BbICOKUX TeM nepaTyp)

B otnuume ot getanen, U3roToBrIeHHbIX U3 CTEPXKHSI, 3TOT TWUM NMPOU3BOACTBA, XOTS M IOPOTOii C TOUKU 3pEHMUSI UCMONb3yeMoro 060pyAOBaHUS, CHXAET
notepu metanna. OH ocobeHHO 3KOHOMUYEH Ha BonbLUMX ceveHunsix (bonee 16 Mm?). Ero Takke MOXHO UCMONb30BaTh AN U3rOTOBMEHMS KNEMMHbIX 3aXXMMOB
13 HUKENUPOBAHHOW CTanu, HepXXaBetoLLeil CTany Unm HUKeNsl. 3To NPeanoYTUTENbHbIN METOA ANSt U3rOTOBMNEHUS KIEMMHBIX 32)KMMOB, YCTOMUMBBIX K

Temneparypam 4o 750°C. MockonbKy OTBEPCTUE Al MPOBOAA MMEET MPSIMOYTONbHYIO (POPMY, Y 3aXKMMHOTO BUHTA MosiBnsieTcst GonbLuas AfiMHa Xoaa 3axuMa,
YTO yBENMYMBAET AMaNas3oH LOMYCTUMOrO CopTaMeHTa NPOBOAOB.

LLitTamnoBaHHbIe KNEMMHbIE 3aXUMbl C 3aXKUMHbIM
BUHTOM U NPUXMUMHOMN NIAaCTUHOM (MCNONb3YHTCA
Ha KepaMU4yeCKUX KNneMMHbIX KoroAaKax ¢ 60nbLmnmMm
CeYeHUAMU Unu ansa paboTtbl B YCNOBUSAX OYEeHb
BbICOKUX Temnepartyp)

MpeaHasHaveHHas 45 Mogernen ¢ 6oMbLUMM NonepeyHbIM CeYEHMEM, 3Ta CUCTEMA COYETaET KOPMYC U3 HEPXKABEIOLLIEN CTarli UM HUKENS C BUHTaMM C
LIMNMHAPUYECKOM FOSTIOBKOM MOA BHYTPEHHWI LEeCTUrpaHHUK. HUKeNeBbIi NPYXUHHBIA IMCT pacnpenensier aaeneHve. Mockomnbky pUck paspesaHust Kun
OTCYTCTBYET, PEKOMEHAYETCSA UCMONb30BaTh rMBKMe Unu CBepXrMbK1e NpoBoaa KnaccoB 5 1 6. MMBKOCTbL NPMKMMHOM NIacTUHbl 06ecnedmMBaeT onTMMasbHbIN
32)KMM, HE3aBMCKMO OT PaCLUMPEHUI, BbI3BAHHLIX TEMNEPAaTYPO. OTU MOAENM BbIAEPXKUBAIOT NOCTOsIHHYO Temnepatypy 750°C 1 N1KoByto Temnepartypy
950°C

P BWHT c nogknagakowu, n BUHT C NOAKNAAKON U
Q;»;P‘g npeaoxpaHUTesibHbIM BbICTYNMOM (MCNOMb3yeTCA Ha
' KepaMU4eCKUX CoeaANHUTENbHbIX Kornoakax)

Takvie KneMMHble 3a)XUMbl UCMONb3YIOTCS Ha BbICOKOTEMIEPATYPHbIX KIIEMMHbIX KONoAKaX, MOCKOMbKY MX MOXHO C JIEFKOCTbIO U3FOTOBUTL U3 HEPXKaBetoLLEeN
ctanu. OHK NO3BONAT pacrnonaratb ABa NPOBOAA MOA, OAHON U TOW e NMOAKMaAKoW U MOAXOASAT AJlA LUMPOKOro AuanasoHa copTaMmeHTa npoBoaoB. MpyxuHHast
wariba, pacnonoxeHHasi Mexzy rofloBKON BUHTA U NOAKMaAKON, obecneymBaeT HENPEPLIBHOCTb 3aX1Ma Aa)e NPpU BbICOKUX TEMMEPATYpax U Ha MEAHbIX
npoBoaax. OfHako 13-3a HU3KOWN 3NEKTPONPOBOAHOCTU HEPXaBEIOLLEN CTanM KIeMMHbIE 3aKUMbl UMEIOT TEHAEHLIMIO HAarpeBaTbCsi HAMHOIO CUIbHEE, YeM
KNeMMbI U3 NaTyHU UMW HUKENS, YTO OrpaHNMYNBaET MakCUMarbHbIN TOK, KOTOPbIA OHW MOTYT BblAepatb. Ecnu Takoe orpaHnyeHne MHTEHCUBHOCTY SBMSETCS
npeaenbHbIM, PEKOMEHAYETCSA MCNOSb30BaTb MOAENU C KIEMMHBIMU 3a)KMMaMK U3 YACTOrO HUKENS, HO C YNpyrov Lwanboi 13 HepxaBetoLLeli cTanu.

YTto6bl M3bexaTb pa3pesaHusi NpoBoda KPOMKOW NOAKNAAKN, Ha HEM MOXET OblTb MPeAyCMOTPEH BbICTYN, NPeoTBpaLLaloLLni pa3pesaHue.

www.ultimheat.com ] Cat10-2-2-19



http://www.ultimheat.com
http://www.ultimheat.com

TexHn4Yeckasa nHpopmMmauma o coeaNHUTENbHbIX KONoaKax, X
U3roToBJIEHHbIX U3 KepaMUKU U nonnamMmuaga

OcnabneHne BUHTOB KNIeMMHOMW KONOAKU BcneacTBMe NOBbILLEHUS
TeMnepaTypbl

[nsi KNEMMHBIX 32)KMMOB, KOTOPbIE AOIMKHbI BblAEPXMBaTb BLICOKUE TeMNepaTypbl, BAUsSHWE TeMnepaTypbl SIBSETCS KPUTUYECKM BaXHLIM NapameTpoM,
KOTOPbIN HEAOCTAaTOYHO YUYTEeH B AEMCTBYOLWNX cTaHaapTax. Hanbonee KpUtM4ECKMM MOMEHTOM SIBNSIETCA OcnabneHne KNneMMHbIX 3aKMMOB. OTOT

chakTop cnocoGCTBYeT YBENUYEHUIO COMPOTUBIIEHUST KOHTaKTa MeXy KNEMMHbIM 32)KMMOM W MPOBOAOM, YTO MPUBOAWT K NOKaribHOMY HarpeBy BMSOTb [0
BOCMIAMEHEHNS HAXOASALMXCSA PSAAOM roplodmx MatepuanoB. Takoe ocnabneHvne MMeeT YeTbipe NPUYMHBI:

- ﬂe(bogmaumn KNEeMMHOrO 3a)KvMma npu ero paclumpeHun ocnabnset 3aTsxkky. Takas gedopmauus, Kak npaeuno, obpatuma, korga TemMmneparypa nagaer, v
MOXET OblTb KOMNEHCUPOBAHA 3a CHET YNPYroCTH KNEMMHOTO 3aXWMa WUIW NPY>XUHbI, PACMONOXEHHOM MeXay 3aXKMMHBIM BUHTOM U MPOBOAOM.

- Nedhopmauins KNeMMHOro 3axumMa 3a CHET M3BMEHEHUS KPUCTaNNMMYECKON CTPYKTYpPbl MeTanmna, aHanorMyHoro omxury. Takoi Bua aedopmaLmii, kak npasuno,
ABNSIETCA HEOBPaTUMbIM.

- Oedopmaums MeaHoro npoBoaa, KOTopbli CTAaHOBUTCS BA3KUM MOA AeWCTBMEM HarpeBa. Takas gecdhopmauus, kak npaBuio, HeobpaTMa, HO ee MOXHO
n3bexarb, UCMONb3ys MPOBOAA, CTOVWKME K HAarpeBy, HaNprumep U3 HUKensl.

- OcnabneHune 3aXMMHOTO BUHTa B pe3ynbTaTte NocnefoBaTerbHbIX LIMKIOB HAarpeBa v OXNaxaeHns Mexay pasfnvMyHbIMU MatepuanamMu.

CyLLeCTBYIOT [iBa peLLEHNS, KOTOPbIE MOXHO peann3oBaTb OTAENbHO UM COBMECTHO.

1. BcTaBuTh ynpyryo MeTanimyeckyto Aetarb Mexay BUHTOM U MPOBOAOM.
2. Vcnonb3oBaTb cMCTEeMY aBTOMaTUYECKON BIIOKMPOBKY BUHTOB, BbI3BAHHOW AedopMaLyen KNEMMHOTO 3a)KnumMa Npy 3aTsxKe.

CpepHee U3MeHeHMe MOMEHTA 3aTAXKU BUHTOB KNEeMMHOW KONoAKU nocne KOpoTKoro* Makcumyma Temnepatypbl. MOMEHT 3aTsXKu npu 20°C npuHumaeTcs 3a
100% (KnemMMHble 3aXXUMbl 3aTATMBAIOTCA Ha CTaNbHOM CTEPXHEe C MaKCMMaribHO AONYCTUMbIM ANA KNEMMHOro 3aXumMa HOMUHanbHbIM AMaMeTpPoM)

Temnepatypa

Bupg knemmMmHoro M
3axuma arepuan 90 MUHYT 90 MUHYT 90 MUHYT 90 MUHYT 90 MUHYT 90 MUHYT
npwm 200°C npu 300°C npu 400°C npu 500°C npm 600°C npm 700°C

; IMOMHOCTbI0
# HUKENMPOBaHHas CTarnb 93 82 80 91 87 72

[MonHoCTbI0 HepxaBetoLLas
cTanb mapku 304 96 93 81 80 80

90 MUHYT
npu 800°C

90 MUHYT
npu 900°C

85

KnemmHbIn 3a)mm 13
HUKENMPOBAHHO NaTyHN,
BMHTbI U3 HUKENMPOBaHHOM 84 84 74 66 50
cTanu

KnemmHbIn 3axum
U3 NaTyHW, BUHTbI U3 96 76 68 63 62
HVKEeNMpOBaHHO CTanm

MonHocTbio
HVIKeNMpoBaHHas cTanb 91 7 ” 77 51

[MonHocTblo HepXxaBsetoLas 95 91 81 78 80

*
: ’

I gi cranb mapku 304
g
’
: ’

KneMMHzlau_?Il 3aX1M 13

HVKenst , BUHTbI 13

HepXaBeloLLEen cTanu 95 91 81 78 80
mapku 304

KneMmHbIn 3a)kum 13
Hukens 201, BUHTLI 13 79 80 116 160 197
HVKENMPOBaHHOW CTanu

KnemmHbIi 3axum ns
Hukens 201, BUHTbI U3
HepxaBetoLen ctanm 100 170 103 103 104
Mapku 304 ¢ npMXMMHON
nnacTuHomn

KneMMHbIe 3aXXKMMbl CIIOMaHbl UK Gorblue He NPUroAHbI AN
MoTeps 3atsxkun 25% nnu 6onblie MUCNONb30BaHUA, NTMG0 MOMEHT 3aTsXKKM Gonee Yem B 2 pasa
Bbllle Ha4yalbHOro.
Mpu TemnepaType Bbiwe 600°C Henb3s MCNOMb30BaTb BUHTBI U3 HUKEMUPOBAHHOMW CTanu, [ake B TeYeHMe KOPOTKOro BPEMeHU, MOTOMY YTO OKUCIIeHWe BUHTa
npuBoamT K ero 6riokmpoBske. Mpu Gonee BbICOKMX TEMNepaTypax MOXHO MCMOMb30BaTh TOMbKO BUHTbI M3 HEPXKaBEOLLeN CTanu UNU HUKENs, KOTOPbIe COXPaHSIIT
paboTocnoco6HOCTb, YTO NO3BONSAET, MPY HEOBXOAMMOCTH, UX CHSATb U 3aMEHUTb.

TONbKO ONA O3HAaKOMNEHNA U MOTYT 6bITb U3MEHEHbI 6e3 npep,BapMTeanoﬁ KOHCyNbTaluunn

CpeaHee U3MEHEHME MOMEHTa 3aTs)KKM BUHTOB KNIEMMHOM KONOAKMW nocrne anuTternbHoro Bosaenctsusa temnepartypbl 230°C. 3a 100% npuHaTo ycunue
3aTsKKM npu Temnepartype 20°C. (KneMMHble 3aXMMbl 3aTArMBalOTCA Ha CTallbHOM CTepXHe C MaKCMManbHO AONYCTUMbIM ANSi KNEMMHOro 3axuma
HOMWHaNbHbLIM AUAaMeTPOM.)

Matepunan 230°C, 48 4 230°C, 120 4 230°C, 192 4
KneMMmHbIN 32)KUM 13 HUKENWPOBAHHOI CTanun C BUHTaMU U3 81 120 111
HVKENMPOBAaHHOW cTanm
KneMMmHbI 3aX1M 13 NaTyHN C BUHTAMM 13 HUKENMPOBAHHOW CTanu 86 86 86

BWHTbI N3 HUKENMPOBAHHOWN CTanu, UCNONb3yeMble Ha CTarnbHbIX UMW NaTyHHbIX KNEMMHbIX 3a)XXMMaXx, BbiAEPXMBAIOT NOCTOSAHHYIO TemnepaTtypy 230°C 6e3 GJ'IOKVIDOBKVI n
6e3 aHOManbHOro OKUCMEHNS

CpeaHee U3aMeHeHMe MOMEHTa 3aTsXKKM BUHTOB KNIEMMHOM KONMOAKW nocne AnuTernbHoro BosgericTBusa Temnepatypbl 300°C. 3a 100% npuHsaTO ycunue
3aTAXKKN Npu Temnepatype 20°C. (kNeMMHble 3aXUMbl 3aTArMBalOTCA Ha CTarlbHOM CTEpXHe C MaKCUMasnibHO AONYCTUMbIM Afsl KIEMMHOro 3aXuma
HOMMWHaNbHbIM AUaMeTPoM)

Marepuan 300°C, 48 300°C, 120 u 300°C, 192 4
KneMMHbI 38XKMM 13 HUKENMPOBAHHOW CTanM C BUHTAMM 13 HUKENIMPOBAHHOW CTamm 70 68 65
KnemMMHbI 32XMM 13 NMaTyHN C BUHTaMM 13 HUKENIMPOBAHHOW CTarmm 62 60 60

B cBA3M € NOCTOAHHbLIM COBEPLLUEHCTBOBAHMEM Hallen npoAayKUuun, YyepTen, onncaHnA, XxapakTepnCcTtuku, Ucnoablyemsble B AaHHbIX TEXHUYECKUX NAaCnNOopTaX, NnpeaHa3Ha4vYeHbl

Ha kneMMHbIX 3aMmax 13 naTyHu Unu HUKENMPOBAHHOW CTanu, UCNOMb3yeMbIX NPy NOCTOsIHHOW Temneparype Bbilwe 300°C, Mbl He pekOMeHAyeM UCNOMb30BaTh BUHTbI
13 HUKENMPOBAHHOW CTanu No NpuYnHe ocnabneHns MOMeHTa 3aTsHKKU.

(OF:1
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B cBA3M C NOCTOAHHbIM COBEPLLIEHCTBOBAHMEM HaLLeil NPOAYKLUN, YEPTEXM, OMMCAHNA, XapaKTEPUCTUKU, UCNONb3YEMbIe B AaHHbIX TEXHUYECKMX NacrnopTax, npeaHasHayeHbl

TONIbKO ANA O3HAKOMNEHNA N MOTYT 6bITb U3MeHeHbI 6e3 npe,a,BapMTeanoﬁ KOHCy/NbTauumn

TexHn4Yeckasa nHpopmMmaumsa o coeanHUTESIbHbIX KOroaKax, A
U3roToBJIEHHbIX U3 KepaMUKU U nonnamMmuaa

Ycunue BblaeprmsaHnsa npoBoAa M3 yCTaHOBIEHHOIO MOMOXEHUA U
conpoTuBreHue ocnabneHuro noag aemcrenem Bubpaumm

YCTOM4MBOCTbL K BUBPALIMM — 3TO BaXKHbIN NapameTp Anst KNEMMHbIX KOMOAO0K, OCOBEHHO eCriv OHM YCTaHOBIIEHbI Ha rPY30BbIX aBTOMOBUNAX, B noe3aax unm
psigoM ¢ apuratenem. Ytobbl NpoBEpUTL AENCTBEHHOCTb YCTONYMBOCTM KIIEMMHbIX 32XXUMOB K HENpeayCMOTPEHHOMY OCnabneHnto, 1x NoABepriu Lyknam
nepeMeHHbIX CMHycouaanbHbIX KonebaTenbHbiX NocneaoBaTenbHOCTEN AnuTenbHOCTLIO 10 MUHYT, OXBaTbiBaOLWMX AnanasoH 1,7—5 u, ¢ nepeMeHHbIMM
yckopeHusmu 0,3—2,6 G B TeyeHue 48 yacos. 3aTeM ycunus BbiAepruBaHus N3 yCTaHOBIEHHOIO MOMOXeHUs Bbinv N3MepeHbl CHOBa.

Cpr‘IeHHbIFI nposopj c 06XaTbIM KabenbHbIM HAaKOHe4YHUKOM, Ha JTaTYHHOM KNeéMMHOM 3aXumMme, oCHalWeHHOM

KBagpaTHOW Wan6on ¢ nasom

Tun MOMe?;_::‘a)TmKK" 0,5 mm? 0,75 mm? 1 Mm? 1,5 mm? 2,5 mm? 4 mm?
BuHT M3 (ne!)ep. 65 105 134 151 211
BuGpauuen)
0,50
BuHT M3 (nocne 62 102 131 147 202
BUOpauum)
BunT M3.5 (ngpep. 68 105 142 165 220
BuGpauuen)
0,80
Bunt M3.5 (nocne 65 102 132 162 218
BMGpauun)
BunT M4 (nepea 86 110 145 157 235 260
BUGpaumen)
1,20
BuHT M4 (nocne 84 107 138 153 231 248
BMGpauum)
MuHuManbHble 3Ha4YeHUs1 UCMbITaHUSA Ha
oTpbIB, Tpebyemble no craHgapty EN 60998 20 30 35 49 % °0

UcnbiTaTenbHas YyCTaHOBKa ANnA BbINOJIHEHUA
WUCMbITAaHUM Ha OTPbIB

UcnbiTaHUs Ha OTpbLIB

[deTtanusmpoBaHHoe U3obpaxxeHne TUCKOB

[OeTtanu3npoBaHHoOe U3obpaxkeHne KNemMMHOro

KOoHTaKTbl

www.ultimheat.com j
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TexHn4Yeckasa nHpopmMmaumsa o coeanHUTESIbHbIX KONoaKax, A
U3roToBJIEHHbIX U3 KepaMUKU U nonnamMmuaga

UcnbiTaHusa Ha yCTONYMBOCTL K BUGpaumm

060pynoaaHV|e AnA BbINOSIHEHUA UCNbITAHUA Ha yCTOVI‘-IMBOCTb K Bu6pau,vw| CoeanHUTeNbHas Kornoaka Bo BpemMs npoBeaeHUsa ncnbiTaHusa

MN3onsaumnoHHble MPOMEXYTKU U PACCTOAHUA YTEYKA

PaccTosiHWs yTeuku n3mMepsTcs Mo NOBEPXHOCTU U30NALMM MEXAY OBYMS NPOBOAAMU Pa3HON MONSPHOCTU UK MeXAy NpoBoAoM M 3emnein. MuHumanbHble
3HaYeHNs1 PacCTOSIHWUI YTEYKN, YCTaHOBMEHHbIE CTaHAapTaMu, 3aBUCAT, CPEAM MpoYero, oT paboyero HanpsHKEHUsI SNEKTPUYECKON CETU, BO3MOXHBIX
nepeHanpsikeHUN B CETU U KOHKPETHOW cdepbl MPUMEHEHUS.

B cnyyae yTeuku, nusmepsieMoin Ha MOBEPXHOCTU WU30MATOPA, BaXHLIMU ABMSAIOTCS XapaKTePUCTUKN UCMOMNb3YeMOro U3onsiTopa, MOCKOMbKY OHWU MO3BOMSAOT
bonee nnn MeHee nerko co3fgasaTb ANEKTPUYEcKMe Nyt NyTemMm hOPMMPOBAHNSA TOKONPOBOAALLMX AOPOXKEK. DTO NPONCXOAUT U3-3a NOBEPXHOCTHOTO CrOpaHns
noa AencTBMEM 3NEKTPUYECKOro ToKa, B NPUCYTCTBUM BOAbI, BbIAENSAOLWENCH U3 MAacTMace, a Takke no NpUYnHe 3arpsi3HEHUs MOBEPXHOCTU, 13-3a KOTOPOro
OCTaBLUMECS aTOMbl YrriepoAa CTaHOBSTCSH TakMM XXe KONIMYECTBOM TOYeK AN1s MPOXOoXAeHMs Toka. [oaToMy nnactmMacchl KnaccuuLmpyoTcsi B COOTBETCTBUM
C 3TOW OCOBEHHOCTBLIO.

Ha aHrnuickom sisbike oHa HasbiBaeTcs CTl (Comparative Tracking Index, nokasatenb CTOMKOCTM k Npo6oto), a Ha dppaHLuy3ckom — «Indice de Résistance au
courant de Cheminement» (IRC).

OTO MaKkcumanbHoe HanpsxeHue, n3amepsemMoe B BOMbTax, MpU KOTOPOM MmaTepuan BbligepxusaeT 50 kanenb 3arpsa3HeHHoON BoAbl 6€3 noBpexaeHus
nsonatopa. MNospexaeHne nsonsTopa (TPEKUHI) onpedensieTcs, kak hopMUpoBaHMe TOKONPOBOASALLMX MyTeN MO NPUYMHE AMEKTPOCTATUHECKOrO HaMpsHKeHNs,
BNaXHOCTW U 3arpsisHeHnst. CambiM BbICOKMM KIAaCCOM COMPOTUBMEHWUS TOKY MOBEPXHOCTHOMN YTeYku (TpekuHra) siBnsietcst knacc 600V. Moatomy aTOT knacc
Jonyckaet hopMUpoBaHME HaMMEHbLLIETO paccTosHMSA yTeukn. Kepamuka n nonvamug PAGB, ncnonb3yemble npu N3roToBNEeHUU YCTPOMCTB, NpeacTaBrieHHbIX
B AaHHOM Katanore, umetoT knacc CTIl 600.

Bo3aywHbIN 3a30p

PaccTosiHUsA no Bo3ayXy (3a30pbl) — 3TO Camble KOPOTKWE PACCTOSIHUS, U3MEPEHHbIE MO NPSIMOW IMHUM B BO3AYXE MEXAy AByMsi NPOBOAAMM C PasHbIM
HanNpsPKEHMEM UMK MeXay NPOBOAOM 1 3emneit. OHM NpeacTaBnsatoT coGoM MyTb, MO KOTOPOMY BO BPEMSI NEPEHAMNPSHKEHNS B BO3AYXe BO3HUKAET

aneKkTpuyeckas fyra.
RoHS n REACH

RoHS (OupekTnBa EC no orpaHn4eHunio BpeaHbIX BELECTB): MaTepuarnbl, UCNONb3yeMble B COeANHUTENbHbIX KOMOAKaX, COOTBETCTBYIOT [lupekTuee

EC 2015/863, MpunoxeHue Il c nonpaskamu k Aupektuse 2011/65.

CepTudmkathl, BblAaHHbIE aKKpeAUTOBaHHOW HE3aBUCUMOW nabopatopueit, 4OCTYNHbI MO 3anpocy.

REACH (TexHuyeckui pernameHT EC «lMopsinok rocyaapcTBeHHOW perucrpawmm, 3KCnepTusbl U NMULEH3VPOBAHUA XMMUYECKUX BELLECTBY):
marepuarnbl, UCNonb3yeMble B COEAMHUTENbHBIX KOonoakax, cootBeTcTBytoT Aupektuam EC REACH, cornacHo OupekTuse oT utoHsa 2017 r., nobasnsioLueit
173 Bewectea SVHC (Ocobo onacHble BellecTBa) u3 cnucka, onybnukosaHHoro ECHA 12 sHBaps 2017 r., npumeHsiemoro no Aupektuee REACH 1907/2006.
CepTtudumkarhbl, BblgaHHbIE akkpeaMTOBaHHOW He3aBucMmon nabopatopueit, JOCTYNHbI NO 3anpocy.

C copepxaHueMm ranoreHoB 1 6e3 cogepKaHusA rarnoreHoB

CornacHo MexayHapoaHow anekTpoxmmmnyeckon kommceun (ctaHgapt IEC 61249-2-21 «OrpaHuyeHHOe MCcnonb3oBaHue ranoreHa, npegHasHavyeHHoro ans
AMNEKTPOHHBIX CXEM» ), YTOObI BELLECTBO MOXHO ObINIO OTHECTU K KaTeropum «He CoAepiKalliee rafioreHoB», OHO AOMKHO codepxaTtb MeHee 900 y4/MnH xnopa
unu 6poma n meHee 1500 4/MMH ranoreHos.

[anoreHoBble aNeMeHTbl — 3TO N06OoN K3 LWEeCTN HeMETanNMMYeCKMX NIEMEHTOB, KOTopble cocTaensatoT rpynny 17 (rpynna Vlla) nepnognyeckoi

Tabnuuel. 31o drop (F), xnop (Cl), 6pom (Br), nog (1), a Takke peakme n HegasHo obHapyXeHHble anemMeHTbl actar (At) n TeHHeccuH (Ts). Hanbonee
pacnpocTpaHeHHbIMU SABASIOTCA X1op U dTop, cogepxalymnecs B MBX, TedrnoHe 1 ero npon3BoaHbIX, a Takke 6poM, NCNonb3yeMblii B Niactmaccax B
KayecTBe NnamesagepxvsatoLleii fobaBkv. HegoctaTtok 3TMX NPOOYKTOB COCTOUT B BblAENEHNM TOKCUYHBIX NapoB Npu Bo3ropaHuu. Momumo pucka ans
nofen, OHN Takke BblAENsT arpeccuBHbIE rasbl, BpEAHbIE ANS AMEKTPOTEXHNYECKOTO U 3NeKTPOHHOro obopyaoBaHus. Cpean aHTUNMPEHOB, NCNOMNb3YEMbIX
B MriacTmaccax, nonmxnopuposaHHble Gudenunnsl (MXB) 1 nonubpomuposaHHble Gudenunsl (MNBB) oka3biBaloT HebnaronpuATHOe BO3AENCTBME Ha
OKpY>KaloLLlyto cpeay U niofeit n3-3a CBOe CTOMKOCTM, TOKCUYHOCTM U CMIOCOBHOCTM K G1oakKyMynsiLmu.

Mpy BO3OenCcTBUM IKCTPEMAnbHbIX TEPMUYECKUX HAMNPSPKEHWI, KOTOPbIe MOTYT BO3HUKHYThL BO BpeMsl noxapa, 6pomocogepxaiuve aHtunupeHsl (6CA) moryT
06pa3oBbIBaTh ranoreHM3MpoBaHHbIE ANOKCHHBI U pypaHbl.

MBB v MBA3 (nonubpomunpoBaHHble AndeHnnadupbl) B HacTosiee BpeMs 3anpelueHsl B EBpone Oupektusamn WEEE (OupektuBa EC 06 otxogax
3MNEKTPUYECKOTrO U 3NEKTPOHHOro obopyaoBaHns) n RoHS.

Monnamng PAG6, ncnonbayembli B COEAMHUTESbHBIX KONoAKaXx, MPeACcTaBNeHHbIX B AaHHOM KaTtarnore, He COAEPXUT ranoreHoB ¥ COOTBETCTBYET AENCTBYOLLEeMY
B EBpone ctaHgapry.

B cBA3M C NOCTOAHHbLIM COBEPLLUEHCTBOBAHMEM Hallen npoAayKUuun, YyepTen, onncaHnA, XxapakTepnCcTtuku, Ucnoablyemsble B AaHHbIX TEXHUYECKUX NAaCnNOopTaX, NnpeaHa3Ha4vYeHbl
TONbKO ONA O3HAaKOMNEHNA U MOTYT 6bITb U3MEHEHbI 6e3 npep,BapMTeanoﬁ KOHCyNbTauumn

KoHTaKTbl www.ultimheat.com j
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B cBA3M C NOCTOAHHbIM COBEPLLEHCTBOBAHWEM HaLllei MPOAYKLMUK, YEPTEHM, ONUCAHUA, XapaKTEPUCTUKKU, UCMO/Ib3yeMble B AaHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl

TONIbKO ANA O3HAKOMNEHNA N MOTYT 6bITb M3MeHeHbl 6e3 npep,sapMTeanon KOHCyANbTaUnmn

Cnncok apTUKynos
ApTUKYN ApTUKYN
66AT410650 BH59223250
BJ06200000 BH59224250
BJ0O6300000 BH70223250
BJ0620000S BH70224250
BJ0630000S BH80304250
BJ06200004 66ABB0831169040B
BJ06300004 66ABC0831169040B
BJO620000N 66ABS0831169040B
BJO630000N 66ADB0841169040C
BJ0O62P00000 66ADC0831169040C
BJO63P00000 66ADS0831169040C
BJO62P0000S 66ACB0831169040D
BJ063P0000S 66ACC0831169040D
BJ062P00004 66ACS0831169040D
BJ063P00004 66ACBO8CE470142D
BJ062PO00ON 66ACCO8CE470142D
BJO63PO0O0ON 66ACS08CE470142D
66AT410650 66AE40841197006B
66AJB42215 66AES0841197006B
66AIB42218 66AG4084116397006C
66AJB52220 66AGS084116397006C
66AJB52223 66AF40841197006D
66AJB62225 66AFS0841197006D
66AJB62228 66AS412501A1014A
66AJB82235 66AR412501A1024A
BZM101206009GE 66AJB0832293041B
BZM101206009G4 66AJB0832393042B
BZM161510009GE 66AJ420422B0043B
BZM161510009G4 66AJ420423B0044B
BH43222650
www.ultimheat.com )



http://www.ultimheat.com
http://www.ultimheat.com

Cnncok apTUKynos

nuneLqrAdHoN noHauraLmdearadu €99 I9HIHOWEM 9LI9Q LAIOW M BUHILWONHBHEO BT ONGL/OL
I9H9heHERHTOdU ‘XeLrdoudeu XMHIDhUHXDL XIGHHET 8 919WaAEqroLIMN ‘UnMLIndaLHedex ‘BMHEIULO ‘UKaLdah ‘UMNHATOdU nameH wanHeg0a1dHaMAag0 WIGHHEOLI0U J MEKED g

O6HoBsneHo 2023/11/30

www.ultimheat.com

KoHTaKTbl

Cat10-2-3-4



http://www.ultimheat.com
http://www.ultimheat.com

CtaHpapTHbIe
KepamMuyeckue
coeAuHUTEeNbHbIE
KONMOAKW
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B cBA3M C NOCTOAHHbIM COBEPLLIEHCTBOBAHWEM HaLle MPOAYKLUMN, YEPTEXKMU, ONUCAHUA, XapaKTePUCTUKN, UCMO/Ib3yeMble B A@aHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl

TO/IbKO /11 03HAKOM/EHMA U MOTYT BbITb M3MEHEeHbI 6e3 NpeaBapuTeNbHOM KOHCY/1bTaL UK
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C 3aXXMMHbIMU BUHTaMM, 3allUulLieHHble OT NopaxXeHus 3INNeKTpu4eCKumM TOKOM

Tun BA
OCHOBHbIE OCODOEHHOCTM

GWF1960°C

lNMprMeHeHwme: 3TN BbICOKOKAYECTBEHHbIE M KOMMAKTHbIE KNEMMHbIE KOSTOAKN NO3BOSIAIOT YCMNELIHO 1 6e3 NULLIHNX
YCUMWIA NOAKNoYaThb ranoreHHbIe namnbl, HarpeBaTesbHble areMeHThl, VIK-HarpeBaTenu u KBapLeBble TpybdaTblie
HarpeBaTenu. bnarogaps cBoew KOHCTPYKLIMM OHM

He BOCMMaMEHSTCH, YCTONYMBbLI K TeMnepaType U BNaXHOCTU, U NPU 3TOM COXPaHST HenpeB30MAeHHbIe
3NEKTPMYECKME N U3ONALMOHHBIE XapaKTEPUCTUKN.

M3roToBneHbl B COOTBETCTBUM C TEXHUYECKMMUK ycroBusaMmu ctaHgaptoB IEC 60998-1 n IEC 60998-2, paccunTtaHbl
Ha MakcuManbHoe HanpsbkeHue 250 B.

Kepamuka: cteatutoBas, Tun C221, HernasypoBaHHasi, crierka KpemMoBoro LiBeTa.

TunoBoe U30NALNOHHOE COMPOTUBIIEHME MeXAY ABYMSA KJIEMMHbIMU 3aXXumMamu (M3mepuTenbHoe
HanpsikeHue 500 B):

npu 20°C (70°F): 300 MOm

npu 100°C (212°F): 150 MOm

npu 200°C (390°F): 110 MOm

npu 300°C (570°F): 90 MOm

npu 400°C (750°F): 60 MOm

3Ha4YeHna N30NALNOHHOIO COMPOTUBIIEHNS OTHOCUTENBHO 3eMMUN NPMMEPHO B 2 pasa bonbuwe. CtaHgapT
EN 60998 yctaHaBnuBaeT nsonsunoHHoe conpotuerneHne 6onee 5 MOm. Takum obpasom, N30NSLNOHHbIE
XapakTepUCTUKM KNEMMHbIX 3aXXMMOB AaHHOro tuna npumMmepHo B 10—12 pas Bbille, B TOM Yncrie npu
Temnepatype 400°C (750°F).

AnekTpuyeckasa npovyHocTb M3onaummn: 6onee 3000 B. MuHMmanbHoOe M30MALMOHHOE pacCTosiHNE Mexay 2
KrneMmmamu Yyepes kepamuky: 1,2 M.

BuHT: ounHKOBaHHadA ropsadmm cnocobom cranb 4.8, umnuHapudeckas rornoBka YMeEHbLUEHHOro Anamerpa co
wnuuem, B cootBetcTBuu ¢ DIN 920

Knemmbi: natyHb CuZn40Pb2, Bbicokas MexaHn4eckasi NPoYHOCTb. 1o 3anpocy AOCTYMNHbI MOAENMW C KINEMMHbIMU
3aKUMaMU U3 HUKENMPOBAHHOW NaTyHW (MPUMEHSOTCA TPEOOBaHUA N0 MUHUMAaNbHOMY OObEMY 3akasa)
MakcumanbHoe paboyee HanpsikeHue anekTpuyeckon cetu: 250 B, npu cteneHun 3arpasHeHus 3. (CteneHb
3arpsAsHeHns 3 onpegenseT ycrioBus MMKpocpeabl, Bbi3blBaloLLMe NPOBOASLLME 3arps3HEHUS MW HeENpoBoadLLmeE
3arps3HeHns], KOTOpble MOryT CTaTb NMPOBOASALLMMM NPU NOSBEHUN KOHAEHCcaLmMK.)

M30nALUNOHHbIE NPOMEXYTKU U PACCTOAHUA YTEUYKU: = 3 MM MEXAY MOHTaXHOW MOBEPXHOCTbLIO U
KNEMMHBIMW 3a>KUMaMU, MeXAY KNeMMHbIMU 3aXnMamu, a Takke Mexay ABYMS COeANHUTENbHBIMU KOMOAKaMMU,
YCTaHOBMEHHbIMW PALOM.

Yactu, Haxoasiwmeca non Hanps>keHMeM: 3allyLLEHbl OT ClyYalnHOro KOHTaKTa C 9MeKkTPU4eCcTBOM (COrnacHo
IEC 61032, ctaHgapTHbIM nanew tuna A).

MoHTax: 3a UCKNYEHNEM OAHOMNPOBOAHBLIX KMEMMHbIX 32>KMMOB, Ha KIEeMMHbIX KOMoAKaxX NpeaycMOTPEHbI OAHO
U1 ABa OTBEPCTUSA ANS UX YCTAHOBKM Ha CTEHE UM Ha nnaTte ¢ NoMoLwbio BUHTA. LLlecturpaHHoe yrnybneHue
NO3BOSISIET Pa3MECTUTb BUHT WUSW FalKy C MOMAYKPYrron NMbo LIEeCTUrpaHHOM rofloBKOW. ATO AAET BO3MOXHOCTb
BbINOSHATL MOHTaX NyTeEM PUKCaALMM C NEPEOHEN UNWN 3aAHEN CTOPOHbI.

MakcumanbHasa Temnepatypa oKpyxawoLien cpenbl:

- noctosiHHas: 230°C/450°F;

- nMKoBas (npogomkmTenbHOCTb < 90 MuHYT): 450°C/840°F.

3HayeHnss TEPMOCTOMNKOCTM MaTYyHHbIX COeANHUTENEN Obiny NOATBEPXKAEHbI B XOA4E MCMbITAHWI NPOBOAOB Ha
BblOepruBaHue, BbINMOSHEHHbIX B cOOTBETCTBUM cO cTaHgaptom EN 60998 yepes 48 yacoB npu Temnepartype
230°C (450°F) unu yepes 90 muHyT npu Temnepatype 450°C (840°F).

NMpumeHnmble ctaHaapTbl: (IEC) EN 60998-1; (IEC) EN 60998-2-1

BHuMaHue: BO BpeMsa yCTaHOBKMU cobntoganTe ocobyto OCTOPOXHOCTb, YTOObLI n3bexarb nopaxeHus
9NEKTPMUYECKMM TOKOM M3-3a COKpalleHWs U30MNSLMOHHOro u 6e3onacHoro pacCToOSHUA: He UCMNOoNb3ynTe
KpenexXHble BUHTbI, KOTOPble HE COOTBETCTBYIOT TpeboBaHMaM, cobnogante ANMHY 3a4UMCTKM NPOBOAOB U
BCTaBMsMTe NPOBOAA B KNEMMHbIN 3a>XKMM A0 TeX Mop, Noka U3onsums He BONAET B COMPUKOCHOBEHME C NTaTyHbIO.
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CoeanHuTENbHbLIE KONOAKN U3 CTeaTUTOBOMN KepaMukm ¢ 3aXKMMHbIMU BMHTaMM&
3adlimuieHHble OT nopa>xXeHUsd INeKTpu4eCKMM TOKOM, Anana3oH

Tun BU
OCHOBHbIEe OCOOEHHOCTM

GWFI1960°C

NMpumeHeHUe: 3TN BLICOKOKAYECTBEHHbIE KNEMMHbIE KOMOAKU NO3BOMAT YCMNEWHO N 6e3 NUWHUX YCUNUNI
NogKoYaTh ranoreHHble namnbl, HarpeBaTenbHble aneMeHThl, MIK-HarpeBaTenu, KkBapueBble TpybyaThie
HarpeBaTenu, a Takke obecneymBaloT NOAKMIOYEHNE OYXOBOK U Crneumann3npoBaHHOro obopynoBaHus Ans
Bble3AHOro 06Cny>KMBaHUS U NPUrOTOBREHUA NuLLM. Brniarogapsi cBoen KOHCTPYKLMW OHWU He BOCMaMEeHSTCS,
YCTONYMBbLI K TeMnepaType U BAaXHOCTU, U NPU 3TOM COXPaHSAT HenpeB30oMAEHHbIE 3reKTpuyeckne u
N30MALUNOHHBIE XapaKTEPUCTUKN.

M3rotoBneHbl B COOTBETCTBUMN C TEXHMYECKMMU ycnoBuammu ctaHaapToB IEC 60998-1 n IEC 60998-2, paccumTaHbl
Ha MakcuMmarnbHoe HanpskeHue 450 B.

bHOW KOHCYNbTaLMN

Kepamuka: cteatutoBas, Tun C221, HernasypoBaHHasi, crierka KpemMoBoro LiBeTa.

5 TunoBoe M30NALUOHHOE COMPOTUBIIEHNE MeXAY ABYMS KNEeMMHbLIMU 3aXMMamu (usmepurtenbHoe
HanpsikeHue 500 B):

npu 20°C (70°F): 300 MOm

npu 100°C (212°F): 250 MOm

npu 200°C (390°F): 200 MOm

«» npu 300°C (570°F): 190 MOm

© npn 400°C (750°F): 190 MOm

3Ha4YeHna N30NALNOHHOIO COMPOTUBIIEHNS OTHOCUTENBHO 3eMMUN NPMMEPHO B 2 pasa bonbuwe. CtaHgapT
EN 60998 ycTtaHaBnuBaeT n3onsunoHHoe conpoTtuerneHne 6onee 5 MOm. Takum obpasom, N30NSLNOHHbIE
XapaKTEePUCTUKN KNEMMHbIX 3aXMMOB AaHHOro tuna npumepHo B 20—40 pas Bbille, B TOM YuUCIie Npu
Temnepatype 400°C (750°F).

AnekTpuyeckaa NpoYHOCcTb M3onaummn: 6onee 4500 B. MuHMmanbHoOe M30MALMOHHOE pacCTOsiHNE Mexay 2
KreMmamm Yepes kepamuky: 2 MM

BuHTbI: OUMHKOBaHHAas ropsa4ymMm cnocobom ctanb 4.8, umnuHgpudeckas rorioBka yMEeHbLUEHHOIo AMaMeTpa co
wnuuem, B cootBetcTBuu ¢ DIN 920

= Knemmbi: natyHb CuZn40Pb2, Bbicokas MexaHn4eckasi NPOYHOCTb. 1o 3anpocy 4OCTYNHbI MOAENW C KNEMMHbIMU
S 3aXMMaMu U3 HUKENUPOBAHHOM NaTyHN (NPUMEHAIOTCS TpeboBaHMS No MUHMManbHOMY o6beMy 3akasa)
MakcnmanbHoe pabo4yee HanpsikeHue anekTpuyeckom cetu: 450 B, npu ctenenmn 3arpsasHeHns 3. (CteneHb
3arpsisHeHUs 3 onpenensieT YCroBnsi MUKPOCPEA!, Bbi3biBatoLLMe NPOBOASILUNE 3arpA3HEHNST UM HEMPOBOASALLNE
3arpsi3HEHS!, KOTOpbIE MOTYT CTaTb NPOBOASALLMMMW NPY MNOSBMEHNN KOHAEHCALMN.)

MN30onAumnoHHbIe pacCTOAHUSA: Gonee 4 MM MeXay MOHTaXHOW MOBEPXHOCTbIO U KITEMMHbBIMWU 3aXKUMaMn, MEXay
KIEMMHbBIMW 32XMMaMK, a TakkKe Mexay OBYMS COeAMHUTENBbHLIMM KONOAKAMMW, YCTAHOBIEHHbIMU PSOOM.

o Yactu, HaxogswmMecs nNop HanpsiKeHMeM: 3allMLLEeHbl OT CIyYaiHOro KOHTaKTa C 3J1IEKTPUYECTBOM (COrfacHoO
IEC 61032, ctaHgapTHbIN Nanew tina A).

< MoHTax: 3a UCKMIOYEHNEM OAHOMNPOBOAHBIX KIEMMHbIX 3aXMMOB, Ha KNEMMHbIX KONOAKaxX NpeaycMoTpeHbl 0AHO
WU ABa OTBEPCTUA ANS UX YCTAHOBKM HA CTEHE UM Ha nnaTte ¢ NoMoLlbio BUHTA. LLlecturpaHHoe yrnybneHue
NO3BOMSET Pa3MECTUTb BUHT WUIW rariky C NONYKPYrron nnbo LecTUrpaHHOM rorioBKON. OTO AAET BO3MOXHOCTb
BbIMOSTHATb MOHTaX NyTeM huKcauumn ¢ nepegHen nnu 3agHen CTOPOHBI.

MakcumanbHasa Temnepatypa oKpyKawLieun cpeabl:

- noctosaHHas: 230°C/450°F;

- NnkoBas (NpogosmkmTensHocTb < 90 MyHyT): 450°C/840°F.

3Ha4yeHNs TEPMOCTOMKOCTU MaTyHHbIX COeAUHUTENEN ObiNM NOATBEP)KAEHBI B XOA4E WUCMbITAHWUIA NPOBOAOB Ha
BblOEpruBaHue, BbINMOSHEHHbIX B COOTBETCTBUM cO cTaHgaptom EN 60998 yepes 48 yacoB npu temnepaTtype
230°C (450°F) unu yepes3 90 muHyT npu Temnepatype 450°C (840°F).

NMpumeHnmbie ctaHgapTbl: (IEC) EN 60998-1; (IEC) EN 60998-2-1

BHMMaHue: BO BpeMS YCTAaHOBKM cobntoganTe 0CcoOyto OCTOPOXHOCTb, YTOObLI n3bexarb nopaxeHus
9NEKTPMYECKMM TOKOM M3-3a COKpaLleHUs U30NSLMOHHOIO U 6e30nacHOro pacCTOSHUA: HE UCMONb3ynTe
KpeneXxHble BUHTbI, KOTOPble HE COOTBETCTBYIOT TpeboBaHMsAM, cobnogante ANMHY 3a4MCTKM NPOBOLOB U
BCTaBNANWTE NPOBOAA B KNEMMHbIN 3a)kKMM A0 TeX Mop, Noka M3onsums He BOMAET B COMPUKOCHOBEHME C NaTYHbHO.

npeagapute
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= BUHTbI U3 HUKENMMPOBaAHHOU CTanu.
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B cBA3M C NOCTOAHHbIM COBEPLLIEHCTBOBAHWEM HaLle MPOAYKLUMN, YEPTEXKMU, ONUCAHUA, XapaKTePUCTUKN, UCMO/Ib3yeMble B A@aHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl

TO/IbKO /11 03HAKOM/EHMA U MOTYT BbITb M3MEHEeHbI 6e3 NpeaBapuTeNbHOM KOHCY/1bTaL UK

CoeauHUTENbHbIE KONMOAKU U3 CTeaTUTOBOMN KepaMUKW, 3auumileHHble oT &

CIly4aMHOro KOHTaKTa C 3NIeKTPUYECTBOM, LUTAMMNOBaHHbIE NATYHHbIE KNEMMHbIE 32XXUMbI, BUHTbI U3
HUKENMPOBaHHOM CTasMu.

Tun BL
OCHOBHbIEe OCODOEHHOCTM

GWF1960°C

- |
r - v ¥ v
HE COLEPXMT CobnrogeHune | | " [
OVUPEKTUB
ranoreHoB RoHS, REACH

MpumeHeHune: OT cepun BU cepusa BL otnmyaeTca KNEMMHbIMU 3aXUMaMU, KOTOpbIE LUITAMMYTCA U3 NaTyHU, a He
N3roTaBnMBalTCa 13 npyTa nyTem MexaHudeckon obpaboTku. Takas KOHCTPYKUMS 3axunma MO3BONSAET MCMONb30BaTh ANsi Npoxoaa
NPOBOAOB MPSIMOYFOfbHbIE OTBEPCTUS, @ TakXKe OOMNyCcKaeT NpuMeHeHwe Gornee LWMPOKOro Ananas3oHa NomnepeyHbiX CevYeHuN,
4YTO obecneymBaeT 3HaUYNTENbHY 3KOHOMUIO MaTepuana. B gaHHoW cepuun ecTb BapuaHTbl UCMOMHEHUS C UCMOMb30BaHNEM
HENoCpeaCTBEHHOIO BMHTOBOIO 3aXXMMa W ONMOCPEAOBAHHOMO 3a)KMMa C NMOMOLLbIO NMPVXKMMHOW MAAaCTUHbI U3 HEPXKaBELLEN CTanw.
BTopoi BapuaHT siBNSieTCS NpegnovTUTenbHbIM Ans rmbkmx n ocobo rmbknx NpoBOLOB.

OTW KNEMMHbIE KOMOAKM NO3BONSAIOT YCMELWHO 1 6€3 NULLIHUX YCUNWUA NOAKI0YATh ranoreHHble NnamMnbl, HarpeBaTenbHbIE 3IEMEHTDI,
WK-HarpeBaTenu, kBapLeBble TpybyaTble HarpeBaTenu, a Takke obecnevMBaloT NogKYEeHNEe OYXOBOK U Cheumnanmn3vpoBaHHOro
o6opynoBaHus Ans BblE3AHOTO 0OCMYXMBaHUSE U NPUrOTOBNEHUS N, Bnarogaps CBoen KOHCTPYKLMU OHU HE BOCMNaMEHSIOTCS,
YCTOMYUBLI K TEMMNEPATYPE U BRAXHOCTWU, U NP 3TOM COXPaHSAKT HENPEB3ONAEHHbLIE 3MEKTPUYECKME U U3OMSALMNOHHbIE
XapaKTEPUCTUKM.

MarotoBneHbl B COOTBETCTBUM C TEXHUYECKMMU ycnoBusamu ctaHgapTos IEC 60998-1 un IEC 60998-2, paccunTaHbl Ha MakcumarnbsHoe
HanpskeHne 450 B.

Kepamuka: cteatutoBas, Tun C221, HernasypoBaHHasi, Crierka KpemMmoBoro LiBeTa.

TunoBoe M30NSALMOHHOE CONPOTUBIIEHUE MeXay ABYMSA KIeMMHbIMU 3aXXnmMmamu (M3meputenbHoe HanpsbkeHue 500 B):

npu 20°C (70°F): 300 MOm

npu 100°C (212°F): 250 MOm

npu 200°C (390°F): 200 MOm

npu 300°C (570°F): 190 MOm

npu 400°C (750°F): 190 MOm

3HayeHMs N30MALMOHHOIO COMPOTUBIIEHUSA OTHOCUTENBHO 3eMNN NpUMepHo B 2 pasa Gonblwe. CtaHaapt EN 60998 ycraHaBnvBaet
n3onsumMoHHoe conpoTueneHne 6onee 5 MOM. Taknuv 06pasom, N3OMALMOHHBLIE XapaKTEPUCTUKM KNEMMHbIX 32>KMMOB AaHHOrO Tuna
npumMmepHo B 20—40 pas BbiLle, B TOM Yncne npu temneparype 400°C (750°F).

AnekTpuyeckas npo4yHocTb usonauum: 6onee 3000 B. MuHMManbHOE U30MALMOHHOE PAcCTOAHME MexXay 2 KneMMaMu 4epes
Kepamuky: 2 Mm

BUWHT: ouuHKOBaHHas ropsymMm cnocobom ctanb 4.8, unMnuHapuyeckas rornoBka YMEHbLUEHHOIO AMamMeTpa COo LUMuUUEM, B
cootBeTcTBuM ¢ DIN 920

Knemmsbi: natyHb CuZn40Pb2, Beicokass MmexaHuveckas NpoYHoCTb. 1o 3anpocy AOCTYMHbI MOAENM C KNEMMHbLIMA 3aXUMaMu 13
HUKENMPOBAHHOM NaTyHU (MpUMEHSOTCA TpeboBaHMSA MO MUHUMarbHOMY 06bLEMY 3akasa)

MakcumanbHoe paboyee HanpsikeHue anekTpuyeckon cetu: 450 B, npu cteneHmn 3arpsasHeHus 3. (CteneHb 3arps3HeHust 3
onpegenseT ycnoBusi MUKPOCPEeAb!, Bbi3blBalLue NpoBOAsLLIME 3arpsA3HEHMS UMM HENPOBOASLNE 3arps3HEHUs], KOTOpble MOryT
cTaTb NPOBOASALLMMMU NPY NOSBIEHNN KOHAEHCALNM.)

N3onsiuMoHHbIe paccToAHUA: 6onee 4 MM MeXAy MOHTaXHOW MOBEPXHOCTBLI M KINEMMHBLIMU 3aXXMMaMu, MeXay KrneMMHbIMU
3aXnUMamu, a Takke Mexay AByMS COEANHUTENbHBIMU KONogKamu, yCTaHOBMEHHBIMU PSA0M.

YacTtu, HaxopswmMecs noa HanpsixKeHUeM: 3allumuleHbl OT CyYanHOro KOHTakTa ¢ anekTpuyectBom (cornacHo IEC 61032,
CTaHAapTHbIN nanew Tuna A).

MoHTax: 3a UCKNIYEHMEM OAHOMPOBOAHbBIX KIEMMHbIX 3aXMMOB, Ha KIEMMHbIX KONOAKaxX NpegyCcMOTpPeHbl O4HO unu ABa
OTBEPCTUS ANsi UX YCTAaHOBKM Ha CTEHE UMW Ha nnaTte ¢ NoMoLlblo BUHTA. LecTturpaHHoe yrny6rneHne no3BonsieT pa3sMecTuTb BUHT
W ranky C NOMyKPYrron nnbo WecTUrpaHHOW roroBKoW. OTO JAET BO3MOXHOCTb BbIMOMHSATE MOHTaX NMyTeM chukcaummn ¢ nepegHemn
UK 3aHEN CTOPOHBI.

MakcumanbHas TemnepaTypa okpy»arolwen cpebl:

- noctosAHHasn: 230°C/450°F;

- nukoBas (NpogormknTenbHOCTb < 90 MuHyT): 450°C/840°F.

3HayeHns TepMOCTOMKOCTU NMaTyHHbIX coeguHuTenen 6binm noaTBepPXAeHbl B Xo4e UCMNbITaHU NPOBOAOB Ha BblAepruBaHue,
BbIMOSIHEHHbIX B COOTBETCTBUM co cTaHaapTom EN 60998 yepes 48 yacoB npu temnepatype 230°C (450°F) nnn yepes 90 MuHyT
npu Temneparype 450°C (840°F).

[JononHutenbHble BO3MOXHOCTU: KNEMMHbIE 3aXNMbl U3 HUKENMMPOBaHHOW CTanu

MpumeHunmble ctaHaapThl: (IEC) EN 60998-1; (IEC) EN 60998-2-1

BHumaHue: BO BpeMs yCTaHOBKM cobnioganite ocobyto 0CTOPOXHOCTb, YTOObl n3bexarb NopaKeHUs 3neKTPUYECKMM TOKOM K3-
3a COKpalleHUs N30NSLNOHHOTO 1 6e30MacHOro paccTosiHUS: HE UCMONb3YNTE KPeneXHble BUHTbI, KOTOPbIE HE COOTBETCTBYIOT
TpeboBaHusM, cobnoganTe ANUHY 3a4MCTKM MPOBOAOB U BCTaBNAWTE NMPOBOAA B KIMEMMHBIA 3aXXKMM A0 TEX NOp, MOKa M30mnsums He
BOMAET B CONPUKOCHOBEHWNE C NaTYHbIO.

www.ultimheat.com ] Cat10-2-4-9
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CoeauHUTenbHbIE KONMOAKU N3 CTeaTUTOBOW KepaMUKM,
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B cBA3M C NOCTOAHHbIM COBEPLLEHCTBOBAHMEM HaLleil NPOAYKLNN, YEPTEXM, OMMCAHNA, XapaKTEPUCTUKU, UCNONb3YEMbIE B AaHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl
TO/IbKO /11 03HAKOM/EHMA U MOTYT BbITb M3MEHEeHbI 6e3 NpeaBapuTeNbHOM KOHCY/1bTaL UK

CoeanHuTenbHbIe KONOAKU U3 CTeaTUTOBOW KepaMuku, &

Cobniopenve
AVPEKTUB

KrnneMMHbIe 3aXXnMbil, BUHTbI U3 HMKeﬂMpOBaHHOIZ

HE COOEPXWUT
ranoreHos

3alwueHHbIe OT cnyqaﬁHoro KOHTaKTa C
D ANEeKTpn4ecTBOM, LUTaAaMNoBaHHbIe NIaTyYHHbIe

RoHS, REACH CTan M .
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CoeanHuTenbHbIe KONIOAKU U3 CTeaTUTOBOW KepaMuku,

o
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3alwueHHbIe OT cnyqaﬁHoro KOHTaKTa C
ANEeKTpn4ecTBOM, LUTaAaMNoBaHHbIe NIaTyYHHbIe

HE COREPKMT CZi::fTi":e KneMMHbIle 3aXXUMbl, BUHTbI U3 HMKenMpOBaHHOﬁ
fanorexos RoHS, REACH cTanwu.
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OnocpedoeaHHbIU 8UHMOBOU 3aXKuM 35 MM? ¢ NPUXUMHOU n1acmuHou
Bo3moxxHa ycmaHoeka Ha DIN-peuke 35 Mmm
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B cBA3M C NOCTOAHHbIM COBEPLLIEHCTBOBAHWEM HaLle MPOAYKLUMN, YEPTEXKMU, ONUCAHUA, XapaKTePUCTUKN, UCMO/Ib3yeMble B A@aHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl

TO/IbKO /11 03HAKOM/EHMA U MOTYT BbITb M3MEHEeHbI 6e3 NpeaBapuTeNbHOM KOHCY/1bTaL UK

CoeaMHUTENbHbIE KONOAKU U3 CTeaTUTOBOMN KepaMUKK, avana3oH S

450 B

3awmieHHbIe OT CITy4aMHOro KOHTaKTa C 3fIeKTPU4EeCTBOM, LUTaAaMMOBaHHbIE
KNeMMHble 3aXXUMbl,
CO CrnapeHHbIMM BXO4AaMM U CNapeHHbIMU 3aXXUMaMmu,
MOryT UCNONb30BaTbLCA B Ka4eCcTBe COeAUHNTENIbHOM KOPOOKM ANnsl O4eHb
BbICOKMX Temnepartyp

Tun BJ
OCHOBHbIe 0COOEeHHOCTHU

GWFI960°C

P N

)
Co6nioaeHue - - -
HE COLEPXMT ek - C sawmromn
ranoreHos RoHS, REACH

\

OcHoBHble ocobeHHOCTU: OT cepumn BL cepusa BJ otnmyaeTca KnemMMHbIMKU 3aXKMMaMu CO CMapeHHbIMU BXOA4aMu U ClapeHHbIMN
3axknMmamu. Takas KOHCTPYKLMS NO3BONSET pasfenibHO 3axkumaTh ABa NpoBoAa Ha O4HOM BXOAe, YTO obecneynmBaeT 3Ha4YMTENbHYO
SKOHOMMIO MaTepuana.

MoxHO ocyLuecTBnATL NPOCTOE MOAKMIYEHWE pacnpefennuTenbHblX kabenen Ana BKAKYEHHbIX NOCMe[0BaTeNnbHO YCTPOWCTB,
Takmx Kak CUCTEMbl OCBELLEHNS B aBTOAOPOXHbIX UMW XENe3HOAOPOXHbIX TYHHenaX. Kaxaasa 3axvmHas Knemma B COCTOSHMM
OOHOBpPEMEHHO obecnevmBaTb LIENOCTHOCTb JIMHWUM CETU 3NEKTPONUTaHMA U ee OTBOA K OA4HOMY Unv AByMm ycTponcTteam. brnarogaps
CBOEN KOHCTPYKLMWN OHU HE BOCMIIaMEHSIIOTCS, YCTOMYMBBI K TEMNepaType U BAaXXHOCTU, U NPU 3TOM COXPaHAT HENPEB30NAEHHbIE
SMEKTPUYECKME N N3ONALMOHHBLIE XapakTEPUCTUKN. B 3aBUCMMOCTM OT MaTtepuanoB, UCMOMNb3yeMblX ANA U3FOTOBMEHNS KNEeMMHbIX
3a2KMMOB, OHM B COCTOSIHUW BblAEPXXUBaTb BO3AENCTBME Moxapa Gomnbluen UM MeHbLlUen NpoaormkutensHocTu. B gaHHon cepun
€CTb BapyaHTbl MCMOMHEHUS C UCMONb30BAHMEM HEMOCPEACTBEHHOIO BUHTOBOIO 3a>KMMa U ONOCPEA0BaHHOIO 3aXXMma C NOMOLLIbHO
NPWXUMHOW NAACTUHBI M3 HepXaBeloLen ctann. BTtopon BapuaHT aBnAserca NpeanovTuTensHbIM Ans rmbkux n ocobo rubkux
NMPOBOAOB.

Kepamuka: cteatutoBas, tun C221, HernadypoBaHHas, Crierka KpemoBoro LiBeTa.

TunoBoe N30NALMOHHOE CONPOTMBIEHNE MeXAYy ABYMSA KNeMMHbIMU 3aXXnmMmamu (M3ameputensHoe HanpsbkeHue 500 B):

npun 20°C (70°F): 300 MOm

npu 100°C (212°F): 250 MOm

npu 200°C (390°F): 200 MOm

npu 300°C (570°F): 190 MOm

npu 400°C (750°F): 190 MOm

3HavyeHns U3onALMOHHOIO COMPOTUBIIEHNSI OTHOCUTENBHO 3eMiy NpuMepHo B 2 pa3a Gonblie. CtaHaapt EN 60998 ycrtaHaBnuBaet
n3onsuMoHHoe conpoTueneHne 6onee 5 MOm. Taknm 06pasom, N3OMALMOHHBLIE XapaKTEPUCTUKM KINEMMHbBIX 32>KMMOB AaHHOrO Tuna
npumepHo B 20—40 pas BbiLle, B TOM yncne npu temneparype 400°C (750°F).

AnekTpuyeckas npoyHocTb usonsaummn: 6onee 3000 B. MuHMmanbHoe M30MNSLMOHHOE PacCTOSHUE Mexay 2 KnemMmamu Yepes
Kepamuky: 2 Mv

MakcumanbHoe paboyee HanpsikeHue anekTpuyeckoun cetu: 450 B, npu cteneHu 3arpsasHeHus 3.

U3onsumnoHHbIe paccTosAHMA: 6onee 4 MM MexXay MOHTaXHOW NOBEPXHOCTBLIO M KNEMMHBLIMWU 3aXMMaMu, Mexay KneMMHbIMU
3aXrMamu, a TaKkke Mexay AByMs COEANHUTENBHBLIMY KONOAKaMM, YCTaHOBMNEHHBIMW PAAOM.

YacTtu, HaxopswmMecs noa HanpsAXeHUeM: 3almiieHbl OT Cy4YanHOro KOHTakTa ¢ anekTpuyectBom (cornacHo IEC 61032,
CTaHOapTHbIM naney tuna A).

MoHTax: nveeT ogHO Unu ABa OTBEPCTUS ANS MOHTaXa Ha CTEeHY Mnuv nnaty ¢ NOMOLLbIO KpenexHoro BuHTa. LecturpaHHoe
yrny6neHve no3BonsieT pasMecTuTb BUHT UMW ramky C MONyKpyrnon nubo WecTUrpaHHoOW ronoBkon. OTO faeT BO3MOXHOCTb
BbIMOMHATE MOHTaX NyTeM chmkcaumm ¢ nepegHen nunu 3agHen CTOPOHbI.

Mpumenumeble ctanaapThl: (IEC) EN 60998-1; (IEC) EN 60998-2-1.

www.ultimheat.com
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3awmileHHble OT CIly4YaHOro KOHTaKTa C
3MeKTPUYEeCTBOM, LUITAMNOBAaHHbIE KNIeMMHbIe 3aXUMbI,
CO crnapeHHbIMU BXO4aMU U CcapeHHbIMU 3aXXumMamu,
MOryT UCNOJNIb30BaTbCH B Ka4ecTBe COeAUHUTESIbHOM
KOPOOKU ANsi OMeHb BbICOKUX TemMnepartyp
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Tun KnemMm TemMnepaTtypa (B Teuenme 90 MMHY Heno%%%cagzuublm ':m’gg;"::x
BJ062 JlaTyHb 6e3 nokpbITUS* 230°C/450°F 450°C/840°F BJ06200000 BJ062P00000
BJ063 JlatyHb 6e3 nokpbITUS™® 230°C/450°F 450°C/840°F BJ06300000 BJ063P00000
BJ062 [HwkenupoBaHHas ctanb* 400°C/750°F 550°C/1020°F BJ0620000S BJ062P0000S
BJ063 |HukenupoBaHHas ctanb” 400°C/750°F 550°C/1020°F BJ0630000S BJ063P0000S

HepxxaBetowwas cranb o ® 700°C/1290°F
BJ062 AIS| 304+ 500°C/900°F 900°C/1650°F*** BJ06200004 BJ062P00004

HepxaBetoLyas ctasnb o ° 700°C/1290°F
BJ063 AIS| 304+ 500°C/900°F 900°C/1650°F*** BJ06300004 BJ063P00004

e o o 700°C/1290°F
BJ062 Hwukenb 201 500°C/930°F 950°C/1740°F*** BJ0620000N BJ062P0000N

ok o ® 700°C/1290°F
BJ063 Hukenb 201 500°C/930°F 950°C/1740°F*** BJ0630000N BJ063P000ON

* BUHT U3 HUKENTMPOBAHHOM CTanwu.
** BUHT U3 HepXKaBelLen cTanm.

*** YcnoBuA, BO3HUKalolWMe B criy4yae noxapa. Mpu aton TemnepaTtype KneMMHas Konogka o6ecnevynBaeT LeNIOCTHOCTb
3NeKTPMUYecKom Lenu B Te4eHne NnpumepHo AByX YacoB. OgHaKo 3aTeM ee He06X0AUMO 3aMEHUTD.
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TO/IbKO /11 03HAKOM/EHMA U MOTYT BbITb M3MEHEeHbI 6e3 NpeaBapuTeNbHOM KOHCY/1bTaL UK

CoeAnHUTENbHLIE KONOAKN U3 CTeaTUTOBOM KepaMuku, BbiagepxuuBarLine o4eHb &

BbICOKYI TemnepaTtypy. OnocpenoBaHHbIM BUHTOBOM 3aXKUM C NPMXKMMHOW
NacTUHOW, 6e3 3aWnUTbl OT NOPAXKEHUA INEKTPUYECKUM TOKOM,

Tun BK
OCHOBHbIe OCOOEHHOCTHU
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MpumeHeHuWe: KneMMHbIe KOMOQKM 3TOro Tna pa3paboTaHbl C LENbo yA0BNETBOPEHMUS cneuudmryecknx noTpebHoCTEN
COeAMHEHNN, KOTOPble AOIMKHbI BblAEpXUBaTb OYEHb BbICOKME TemnepaTypbl: nocTtosHHble Ao 500°C (930°F) un
nukoBele Ao 700°C (1290°F). Kpome atoro, B cnyyae noxapa OHW ob6ecrneynmBaroT LLEeNOCTHOCTb 3JIEKTPUYECKOro
coegnHeHus npu temnepatype go 950°C (1740°F). (3atem nx Heobxoammo 3ameHunTb.) OHM NpegHasHayveHbl, rmaBHbIM
o6pa3oM, A58 NCMONb30BaHNS B aBTOOOPOXHbBIX TOHHENSAX, TOHHENAX OOLEeCTBEHHOrO TpaHcnopTta (MoesgoB, METPO),
oTcekax kopabnen v NogBOAHbLIX NOAOK, KOTOPble OOIMKHbI BbIAEPXKMBATL MOXap, a Takke Afs COeQMHEHUN B KOTNax
LeHTpanbHOro NapoBOro OTOMfIEHUS, rAe Bcerga OYeHb BbiCOKas TemnepaTtypa okpyxawwen cpefbl. bnarogaps
CBOEW KOHCTPYKUUWU, KNEMMHbIE KOMOAKN STOro TuUna He BOCMNaMEHSATCA M YCTONYMBLI K BO3OENCTBUIO BNarn. XoTs
ctaHgaptel IEC (EN) 60998-1 n IEC (EN) 60998-2 He npegycmaTtpuBaloT 0COBbIX YCIIOBUI NOAAEPKAHWUS TEMNEPATYPbI
9TUX KIMEMMHbIX KONMOOOK, UX KOHCTPYKLUSA COOTBETCTBYET TEXHMYECKMM YCIIOBUSM YyKa3aHHbIX CTaH4apToB (B
COOTBETCTBYHOLLUNX Cryvasx) Ans MakcMmanbHoro HanpsxeHus 750 B.

Mpu Temnepatype 700°C n HanpsbkeHnn 230 B Tok yTeukm Ha 3emnto coctaBnset okono 0,1 mA. CtaHgapThl
IEC 60331-21 n IEC 60331-11, kacatomecs OrHeCTOMKOCTM kabenen, TpebytoT, 4ToObl TOK yTEYKM Npu Temneparype
850°C cocTaBnsan makcumym 2 A. Ha KNeMMHbIX 3a)XMMax Takoro Tumna 3TO 3Ha4YeHue OOCTUraeTcs Nullb Npu
Temnepatype okosio 900°C n HanpsxeHun 230 B.

Kepamuka: cteatutoBasi, Tun C221, HernasypoBaHHasi, Crierka KpemMoBOro LjBeTa.

T(V;(I;I%B)O(e M3ONALMOHHOE CONPOTUBIIEHNE MeXAY ABYMSA KIeMMHbIMU 3aXXMMaMu (M3mepuTenbHoe HanpsXeHue
5 :

- npu 20°C (70°F): > 100 TOm

- npu 100°C (212°F): > 100 MOm

- npn 200°C (390°F): 90 TOm

- npu 300°C (570°F): 55 NOm

- npn 400°C (750°F): 5 TOm

- npu 500°C (750°F): 90 MOm

- npy 600°C (750°F): 10 MOm

- npn 700°C (750°F): 2,5 MOm

Crangapt EN 60998 yctaHaBnvuBaeT n3onsumMoHHoe conpoTueneHne 6onee 5 MOm. B aTo Mogenu Takoe 3HaveHue
AocTuraeTcsa npy temneparype npumepHo 680°C (1250°F).

AneKTpu4yeckas NpoyYyHocTb usonauum: conee 3000 B npu temnepatype 20°C

BuHTbI: HepxaBsetowwas ctanb mapku 304, nonas wecTturpaHHas ronoska, B cooTBeTcTBuM C 1ISO 4762

Knemmbl: Hukenb

MpyXUMHbIE NNAacCTUHbI: HUKENb

MakcnmanbHoe pabouee HanpsikeHue anekTpu4veckon cetu: 750 B, npu cteneHun 3arpssHeHns 3. (CteneHb
3arps3HeHnst 3 onpeaensieT YCrnoBUs MUKPOCPELb!, Bbi3biBaOLWNE NPOBOASALLNE 3arpA3HEHUS] UM HEMPOBOAALLNE
3arpsi3HeHUs, KOTopble MOryT CTaTb NPOBOAALLMMY NPY MNOABNEHWUM KOHAEHCALUNN.)

M3onAunoHHble paccTosaHusA: bornee 6 MM MeXay MOHTaXHOW MOBEPXHOCTBK M KMNEMMHbLIMU 3aXXMMamu, Mexay
KNEMMHbIMU 3aXKMMaMu, a Takke Mexay ABYMSI COEAMHUTENbHbLIMW KONOAKaMu1, YCTAaHOBMNEHHBIMU PSO0M.

YacTun, Haxoaswwmecs nog HanpskeHUeM: He 3allMLLEHb] OT CIy4anHOro KOHTakTa C 3f1EKTPUYECTBOM.

MoHTax: 3a MCKNIOYEHNEM OAHOMPOBOOHbLIX KIMEMMHbIX 32>XMMOB, Ha KIEMMHbIX KOMOAKax NpeaycMOTpPeHbl OOHO
UnNu OBa OTBEPCTUS Afs YCTAHOBKM Ha CTEHE C MOMOLLbBIO KpenexHoro BuHTa. LlecturpaHHoe yrnybneHue nossonsier
pPa3MeCTUTb BUHT UMW ravky ¢ NOMYKPYriion NMbo LWECTUrPaHHOM rOfOBKON. ATO AaET BO3MOXHOCTb BbIMOSHATL MOHTaX
nyteMm dukcauumn ¢ nepegHen unn 3agHen CTopoHbl. Ha msgenuax camoro Gonblioro pasmepa (35 1 50 Mm?) MOXHO
pa3MeCcTUTb MOHTaXHbIN 3axum ang DIN-penku 35 mm.

BaxHoe npumeyaHue. Bo nsbexaHne nepemMeLleHnss Npu ycTtaHOBKE B KOpobe, KNeMMHbIe KONOAKN STOro Tvna
cnegyet obs3atenbHO 3aKkpenuTb. B MPOTMBHOM Crlydae OHM MOTYT NPUHATE TaKOe MOSIOXKEHUE, MPU KOTOPOM He byayT
cobnogaTbcst N3oMNSILNOHHbBIE PACCTOSHMS.

MakcumanbHasa TeMmnepartypa oKpyXxatoLien cpepbl:

- noctosdHHasa: 500°C/930°F.

- nuKoBas (npogorkutenbHocTb < 90 MuHyT): 700°C/1290°F.

3HayeHMs1 TEPMOCTOMKOCTU KMEMMHbIX 32)XMMOB U3 HUKEMNs! OblNM NOATBEPXKAEHbI B XOA4e UCMbITaHMIA NPOBOAOB Ha
BblAepruBaHue, BbIMOSIHEHHbIX B COOTBETCTBUM cO ctaHaapTtoM EN 60998 yepes 48 yacoB npu Temnepartype 500°C
(930°F) n yepes 90 muHyT npu Temneparype 700°C (1290°F).

YacTtuuyHo npumMeHumble ctaHpgapTbl: (IEC) EN 60998-1; (IEC) EN 60998-2-1.

BHuMaHue: BoO n3bexaHne NopaxxeHUs aneKTpn4eckumM TOKOM crieayeT cobnogatb 0Cobyro OCTOPOXHOCTb. KnemmHble
KOMOAKM 3TOrO TMMNa HeNb3s yCTaHaBMMBaTh M UCMONb30BaTh B MECTaX, Ky4a MOXHO MONy4YMTb AOCTYN 6e3 NpUMeHeHNs
WHCTPYMEHTOB. VX criegyeT MOHTMpOBaTh B 3allMTHbIX kopobax. Cneaute 3a Tem, 4TobObI Mexay YacTamu,
HaXOAALMMUCH Mo HanpsbkeHNEM, U CTEHKaMK 3allMTHOrO Kopoba OCTaBanochb paccTosiHue He meHee 6 mm. MoryT
Takke NPUMEHATLCA U Apyrve npaBuia, B COOTBETCTBUM C MECTHLIMU HOPMaMK TEXHUKM GE30MacHOCTHU.

www.ultimheat.com ] Cat10-2-4-15
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B cBA3M C NOCTOAHHbIM COBEPLLIEHCTBOBAHWEM HaLle MPOAYKLUMN, YEPTEXKMU, ONUCAHUA, XapaKTePUCTUKN, UCMO/Ib3yeMble B A@aHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl

TO/IbKO ANA O3HAKOMNEHNA N MOTYT 6bITb U3MeHeHbI 6e3 ﬂpEﬂ,BapMTe}'leOf;I KOHCyANbTaUnmn

CoeauHUTenNbHLbIE KOMMOAKN U3 CTeaTUTOBOU KepaMuku, BbigepxuBarowine o4eHb BbICOKYHO

Temneparypy

OnocpenoBaHHbIM BAHTOBOM 3aKMM C NPWXUMHOW NSIaCTUHOWN,
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Tun BCA (poBHas 3agHssi CTOPOHa).
OcHoBHas moaernb Ans obLlero npuMeHeHus B
AnNeKTpoTepMUM.

Tun BCB (npunogHsaTasi 3agHssi CTOPOHa).

Ha ocHoBaHWW pasmeLleHbl 4 HOXKW, KOoTopble
NO3BOMSAT NPU YCTAHOBKE PacMnoONoOXUTb
MOHTaXHYI MOBEPXHOCTb Ha PaccTOSAHUMU
OT OMOPHOW U NPeaoTBPaTUTbL MEXAY HUMU
Tennonepegavy. NogxoauT aAna ycTaHOBKU
Ha CTeHKe KoTNa LeHTpanbHOro napoBoro

Tun BCC (c kepaMn4ecKomn KpbILLKOWA).

CHabXeH 3alMTHON KepaMUYeCKON KPbILLKOW,
3aKpenyieHHon AByMst BUHTamMu M4. 3awmuiaer
OT NMPUKOCHOBEHUS pykamu, a Takxe
npepoTBpallaeT KOPOTKAE 3aMblkaHUsA No
npuyYnHe nonagaHusi BHYTPb COEAUHUTENBHOMO
6rnoka TOKOMPOBOASLLMX MaTepUarnos BO BpeMsi

GWFI960°C

noxapa. PaspaboTaH Ans aBTOAOPOXHbLIX U
)KENEe3HOAOPOXHBIX TYHHENeN 1 npegHasHadeH
ANS UCMOMb30BaHNs C OTHECTONKMM Kabensimu
B cootBeTcTBUM C IEC 60331.

oTonneHusa.

MpumeHeHune: KnemmHble KOMOAKN 3TOro Tuna pa3paboTaHbl C Lenbio YO0BNEeTBOPEHUS cneundunyecknx notpebHocTen coeamHeHun,
KOTOpble OOSTXHbl BblAEPXNBATb OYEeHb BbiICOKME TemnepaTtypbl: noctosHHble Ao 500°C (930°F) n nukosble go 750°C (1290°F). Kpome
3TOro, B Cry4Yae noxapa oHu obecneymBaloT LEMOCTHOCTb 3NEKTPUYECKOro coeamHeHus npu Temnepartype go 900°C (1650°F). (3atem
ux Heobxoaumo 3ameHuTb.) OHU NpefHasHayeHbl, rMaBHbIM 0O6pa3oM, ANs UCMOMb30BaHWUA B aBTOLOPOXHbLIX TOHHENSAX, TOHHEMNSX
obLLecTBEHHOro TpaHcnopTa (Noe3noB, METPO), oTcekax Kopabnen v NOABOAHbLIX NOAOK, KOTOPble AOIMKHbI BblAEPXMBaTb noxap, a
TaKkKe AnA COeAMHEHWN B KOTMax LIEHTParibHOro NapoBOro OTOMMEHUS, FAe NOCTOSAHHO MOAAEPXMBAETCA OYEHb BbICOKas Temneparypa
oKpyxaroLien cpegpl. Enaro,qaéaﬂ CBOEW KOHCTE%KU,VIVI, KIMEMMHbIE KOJOAKW 3TOro TUna He BOCMIaMEHSoTCA U YCTOMYMBLI K BO3AEUCTBMIIO
Bnarn. Xors ctaHgaptbl IEC (EN) 60998-1 u | (EN) 60998-2 He npegycmaTpuBatoT 0CODObLIX YCNOBUIA NOAAEPKaHUA TEMMEpPaTypbl 3TUX
KNEMMHBbIX KONOAOK, MX KOHCT%/KLMH COOTBETCTBYET TEXHUYECKUM YCNOBUSIM YKa3aHHbIX CTaHAAPTOB (B COOTBETCTBYIOLUMX Cryyasx) Ans
MakcumarnbHoro HanpsbkeHus 750 B.

Mpu Temnepatype 700°C n HanpskeHun 230 B Tok yTeykm Ha 3emnto coctasnsieT okono 0,1 MA. CtaHgaptel IEC 60331-21 u IEC 60331-11,
KacaroLmMecs OrHECTOMKOCTU kabenewn, TpebytoT, YTOObI TOK yTeuYkn npu TeMﬂegaTyge 850°C cocTtaBnsin makcumym 2 A. Ha KnemMMHbIX
3a)KMMax Takoro Tuna aTo 3HavyeHue JocTuraeTca nuwb npy Temneparype okono 900°C n HanpsxeHun 230 B.

He 3awymieHbl OT Cry4anHOro KOHTaKTa ¢ anekTpu4ecTBoM. 10 aTon NpuyMHe ux cnegyeT ycTaHaBnuBaTh BHYTPU 3aLUMTHBLIX KOPOBOB.

TvnoBoe U30NsILMOHHOE CONPOTUBIIEHUE MeXAY ABYMSA KNeMMaMu:
npu 100°C (212°F): 1500 MOm
npu 500°C (900°F): 1000 MOm
npu 700°C (1290°F): 650 MOm
npu 900°C (1650°F): 10 MOm
AneKTpuyeckas NPovYHoOCcTb usonauun: 6onee 6000 B npu Temnepatype 20°C 5 5
BuHTtbl: M4 x 8, HepxaBetowwaa ctanb Mmapku 304, ¢ NpyXMHHON LWanbon, npeaoTepaLlaoLlen ocnabneHne coeanHeHns nNpu BbICOKOMN
Temnepartype. PekomeHayeMbIi MOMeHT 3aTtsbkkm 13—20 gaH-cm
Ba BO3MOXHbIX TUMa rofloBOK BUHTA: C K8€CT006pa3HbIM wnmuem vnm co wnvuem no DIN 84
NieMMbI: HepxxasetoLas ctanb Mapku 304
Moaknaaku: Hepxasetolas crtanb Mapku 304, ¢ NpeaoxXpaHUTESbHBIM BbICTYNOM, NPeaoTBpaLlaoLLIMM paspesaHne nposoaa
Makc. copTaMeHT NpoBOAOB (Ha OAWH KIMEMMHbINA 3aXKMM, NPoBoAa BCTaBleHbl MeXAy NOAKNaAKoW U NNacTMHOW pa3bema):
- 1 ogvHapHbIn rMbkuii NnposoA cedeHem 10 mm? (AWG 8) nnn 6 mm? (AWG 10), YbM XuUnbl 3aTeM CneayeT pasfenutb Mo ABe C KaxKaon

CTOPOHbI BUHTA;
- O,D,FI)/IH unu gsa rnbkux nposoga cedeHnem 4 mm? (AWG 12), 2,5 mm? (AWG 14‘?, 1,5 mm? (AWG 16?;
1(5), 4 mm? (AWG 12), 2,5 mm? (AWG 14), 1,5 mm? (AWG 16).

- OAVH UK ABa CNIIOLWHbIX NpoBoAda ceveHnem 6 mm? (AW
ﬂonycmmaﬂ Harpy3ska no Toky: 32 A Ha KNeMMHbI 3a)X1UM

akcumanbHoe paboyee HanpspkeHue anekTpuyeckon cetu: 750 B, npu cteneHu 3arpssHeHus 3. (CTeneHb 3arpsis3HeHuns 3 onpepensier
YCNOBUSI MUKPOCPeabl, Bbi3blBalOLLME NPOBOASLLMNE 3arpsa3HEHNS UMW HENPOBOASLLME 3arpA3HEHUS, KOTOpble MOFYT CTaTb NPOBOASALLMMU
npu NOSBNEHNN KOHAEeHcaUuu. )

30MALMOHHbIE paccTosHuA: 6onee 10 MM MexXay MOHTaXHOW NMOBEPXHOCTBLIO U KNEMMHBLIMU 3aXKMMaMu, MeXAy KNEMMHbIMU 3axKnumam,
a TaKke 6,4 Mv Mexay ABYMS COEANHUTESbHLIMU KOIOAKaMM, YyCTAHOBMEHHBIMMU PSAOM.
YacTtu, HaxoasiumMecs NoA HanpsKEHWeM: He 3alUyLLeHbl OT CIyYalHOro KOHTakTa C arekTpuyecTBOM.
BaxHoe npumeyaHme. Bo nsbexaHne nepemMelleHns npu yctaHoBke B KOpobe, KneMMHble KONOAKN 3TOro Tuna criegyeT obssaTensHo
3aKpenuTb. B NpOTUBHOM Criy4ae OHM MOTYT NPUHATL Takoe MONOXEeHWe, Npyu KOTOPOM He ByayT cobrnoaaTbcs M30MALIMOHHBIE PACCTOAHMS.
MakcumanbHas Temneparypa okpyxatolien cpeabi:
- noctosiHHas: 500°C/900°F;
- NKOBasi, KpaTkoBpeMeHHas: 700°C/1292°F;
- npu noxape: 900°C (1650°F) B Te4eHne ABYx YacoB (Mocne 3Toro usgenue crneayeT 3aMeHUTb, HO BO BPEMS NoXKapa OHO COXPaHsSeT CBOU
OCHOBHbIE XapaKTEPUCTUKM).
3HayeHUss TepMOCTONKOCTU KNEMMHbIX 3aXXMMOB M3 Hep>XaBerllen ctanu 6biny NoATBEPXKAEHbI B XOA4E UCNbITAHUA NMPOBOAOB Ha
BblAEpruBaHne, BbIMOMTHEHHbIX B COOTBETCTBUM cO cTaHdapToMm EN 60998 yepes 48 yacoB npu temnepatype 500°C (930°F) n yepes
90 MuHyT npu Temnepatype 700°C (1290°F&.
YacTtuuHo npumeHumbie ctaHgaptbl: (IEC) EN 60998-1; (IEC) EN 60998-2-1
BHumaHue: Bo n3bexaHne nopaxeHusi anekTpuyeckMm TOKOM crniegyet cobniogatb oco6%ro OCTOPOXHOCTb. KnemmHble KOnoaku aToro
TMNa Henb3s ycTaHaBnuBaTb U UCMNOMb30BaTb B MeCTax, KyAa MOXHO NOfy4uTb AOCTyn Oe3 mpuMeHeHus MHCTpyMeHToB. WX cnepyet
MOHTWPOBATL B 3aLLUTHbLIX Kopobax. Cneaute 3a TeM, 4YTOObl MeXay 4acTAMMW, HaXOAALMMUCS NOA HaMpPsXKeHWEM, U CTEHKaMM 3aLLMTHOro
kopoba ocTaBanocb pacctosHue He MeHee 6 MM. MoryT Takke NPUMEHSTLCA U ApYrve npasuna, B COOTBETCTBUM C MECTHLIMW HOpMamu
TEXHWKM BesonacHocTy.
[JononHuTenbHble BO3MOXHOCTU: KNEMMHbIE KOMOAKN 3TOr0 TUMA MOXHO U3rOTOBUTL C NaTyHHbIMU UM HUKENEBbIMU KNEMMHbIMU
3aXXMMaMu 1 nogknagkamu (MHAEKCbl — MO 3anpocy, NPpMMeHATCA TpeboBaHNA MO MUHMMaNbHOMY 06beMy 3akasa). B atux gByx
KOHMUrypaumsix MakCMmanbHO JOMyCTMMas cuia Toka Ha KneMMHbIA 3axkum yBenuumnsaetcs ¢ 37 A o 53 A, a ycnosus TEPMOCTOWKOCTH
N3MEHSIIOTCS crnedyoLwmm obpa3om:

Marepuan MocTosiHHasa Temneparypa MukoBas Temneparypa TemnepaTypa B yCrOBUsIX NoXapa
JlaTtyHb 230°C/450°F 450°C/840°F HeycToinumBas
Hukenn 500°C/930°F 700°C/1290°F LU ”p”(?;nglf)awpe e
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CoeaunHUTEeNbHbIE KONOAKM U3 CTeaTUTOBOM KepaMUKK, BblaepXXuBaloLmne o4eHb BbICOKYHO &
TeMneparypy,
KneMMHbIe 3aKUMbl U BUHTbI U3 HEpPXKaBEKLLEN cTanu.

¢ ¢ He 3awuuieHb! oT criy4anHoOro KOHTaKkTa Cc afeKTpuyYecTBOM,
Y onocpenoBaHHbIN BUHTOBOW 3aXXKMM C MOMOLLLIO NOAKNAAOK,
= pOBHasi 3aAHsA CTOPOHaA.
- ¥ - < = GWF1960°C r HE
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g G * % 3 o %+ S o - $ o 5e3 2 x 1.5mm?, 2 x 2.5mm?
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. ks » » o | IECITULCTY | IS

1 — nnockas uMNUHAPUYECKas rorioBKa Co LINULIEM NOA OTBEPTKY; 2 — nosycdepryeckas ronoska co wnuuem Pozidriv; 3 — U-o6pa3Has nogknagka; 4 — nogknagka
C NpeAoXpaHUTeNbHbIM BbICTYNOM AN 3alUMThl OT pa3pe3aHus

Modenu c U-obpa3Hou nodknadkou, mun 3
BCA2C3UO0tun sunra 1) |l 567 cnnowHoun nrpoBof | BCA3C3UO(tun eunra 1) |l 90T

TONbKO OANA O3HAaKOMNEHNA U MOTYT 6bITb N3MEHeHbI 6e3 npep,eapMTeanoﬁ KOHCyNbTaluunmn
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B cBA3M € NOCTOAHHbLIM COBEPLLEHCTBOBAHMEM Hallen npoAyKUUN, YepTeXXn, onncCaHnA, XxapakKTepUCTUKU, UCNoiblyemble B AaHHbIX TEXHUYECKUX NaCcnopTaX, NnpedgHa3Ha4vyeHbl
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B cBA3M C NOCTOAHHbIM COBEPLLIEHCTBOBAHWEM HaLle MPOAYKLUMN, YEPTEXKMU, ONUCAHUA, XapaKTePUCTUKN, UCMO/Ib3yeMble B A@aHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl

TO/IbKO ANA O3HAKOMNEHNA N MOTYT 6bITb U3MeHeHbI 6e3 npe,u,BapMTeanoﬁ KOHCyANbTaUnmn

CoeauHuTenbHbIE KONOAKU U3 CTeaTUTOBOM KepaMUKN, BbiAepXXUBaloLmMe o4eHb BbICOKYHO
TeMneparypy,
KneMMHbIe 3aKUMbl M BUHTbI U3 HepXKaBeKLLEN cTanu.

PO

Modenu, ocHawieHHbIe Nodknadkol ¢ 3auyumoli om pa3pe3aHusi, mun 4
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* [lonycTumasn TokoBas Harpyska nposofa orpaHuyeHa 32 A no npuyvHe camoHarpeBa KNeMMHOro 3aXuma U3 HepXxaBeloLleln cTany 3a cyeT TennoBoro AevNCTBUS Toka

(adbdekT Oxoyns).
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CoeaunHUTEeNbHbIE KONOAKM U3 CTeaTUTOBOM KepaMUKK, BblaepXXuBaloLmne o4eHb BbICOKYHO &
TeMneparypy,
KneMMHbIe 3aKUMbl U BUHTbI U3 HEPXKaBEKLLEN cTanu.

v

HE COOEPXWUT
ranoreHos

CobGnioneHune
AVPEKTUB
RoHS, REACH

GWFI1960°C

HeBocnnameHsie
MbIW MaTepuan

750V

He 3awmiieHbl oT cny4yanHOro KOHTaKTa C afIeKTpU4ecTBOM,
onocpenoBaHHbI BUHTOBOMW 3aXKMM C NOMOLLbLIO NOAKNAAOoK,
NPUNOAHATaA TeNNoOU3onupyroLas 3agHaa CTOpoHa.

BCB

Bes
3awuTbl
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2 x4mm?, 1 x 6mm?

1x 10mm?

<

Hanunune Hoxek Takke n|

1 — nnockas UMNMHAPUYECKas rorfioBKa COo LUSIMLIEM NOA OTBEPTKY; 2 — nosycdepryeckasl rofloBka co wnuuem Pozidriv; 3 — npoctas nogknaaka; 4 — nogknaaka c

npeaoXpaHUTENbLHbLIM BbICTYNOM ANS 3alUMThI OT pa3pesaHust
3apHsisi CTOPOHA C YeTbIPLMSI HOXKaMU UCMONb3YETCs ANs TENMOBON U30MSILMKN KIIEMMHOW KOTOAKM, KOr4a OHa YCTaHABMBAETCs Ha O4EHb ropsiyen NOBEpXHOCTY.
OTBpaLLaeT BpaLieHWe KIEMMHOWN KOMOAKW, ECIIN OHa 3aKpensieHa Ha peike

HUM BUHTOM.

Modenu c U-obpa3Hou nodknadkou, mun 3
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TONbKO OANA O3HAaKOMNEHNA U MOTYT 6bITb N3MEHeHbI 6e3 npep,eapMTeanoﬁ KOHCyNbTaluunmn
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B cBA3M C NOCTOAHHbIM COBEPLLIEHCTBOBAHWEM HaLle MPOAYKLUMN, YEPTEXKMU, ONUCAHUA, XapaKTePUCTUKN, UCMO/Ib3yeMble B A@aHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl
TO/IbKO A/17 03HAKOM/IEHWA U MOTYT BbITb M3MEHEHbI 6e3 NpeaBapUTENbHON KOHCYIbTaLun

CoeauHuTenbHbIE KOMIOAKU U3 CTeaTUTOBOM KepaMUKK, BblaepXXuBaroLme o4eHb BbICOKyI-O&
TeMneparypy,
KneMMHbIe 3aKUMbl M BUHTbI U3 HEpXKaBEKLLEN cTanu.

MoOenu, ocHaweHHbIe NoOK/1a0KoU ¢ 3awyumou om
pa3pe3saHusi, mun 4
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CoeauHuUTenbHbIE KOMMOAKN U3 CTEaTUTOBOM KepaMUuKun, BbiaepxmBarwowmne o4eHb BbICOKYHO

TeMneparypy,
KneMMHbIe 3aKUMbl U BUHTbI U3 HepXKaBEKLLEN cTanun.

v

CobniopeHne
AVpeKTuB
RoHS, REACH

HE COOEPXWUT
ranoreHos

3alwmnuleHHble OT CITy4YahHOro KOHTaKTa C 3J1IeKTPU4EeCTBOM,
onocpe.qOBaHHbm BMHTOBOM 3a)XUM C MOMOLLbIO NOAKNAAOK, C
3alMTHOM KPbILKOWN U3 CTeaTUTOBOU KepaMUKH
CMNEUMANBbHAA MOAENb ONA OTHECTOUKUX KABENEN

GWFI1960°C

HeBocnnameHsie
MbIW MaTepuan

W

C 3awuTon

BCC

750V

2 x 1.5mm? 2 x 2.5mm?
1 x4mm?, 1 x 6mm?

[MBkne kabenn ¢ M1HepanbHON N3onALMeNn NpeaHa3HaqeHb! Ansi 0becneyeHms onTMManbHON OFHECTOMKOCTU. Kak npaBurio, B Takux kabensix
MCMOSb3YETCH U30MSALUMA Ha OCHOBE CNoAbl U CneuuanbHble KpeMHunopraHmdeckue nonvmepbl. OCHOBHas 3agadva STUX MatepuanoB —
npyaaTb Kabensim HaunmyyLlme NoXapHble XapaKTepUCTUKK. DTN Kabenu NCMonb3yHoTCA B CETSAX AMEKTPOMUTAHMSI U KOHTYypax ynpaeneHus,
obecneymBas X LENOCTHOCTb MpU NoXape Ha npoTsxeHnn 15—180 MUMH B 3aBUCUMOCTM OT Mogenu. Kak npaBumno, nx NoCTosiHHas
paboyas Temneparypa gocturaet 200°C (390°F). Takme kabenn ucnosnb3yrtoTca B MeCcTax, [ae BaXkHO npepBatb nogady SnekTpo3Heprim
B criydae noxapa. /X NpuMeHSsIIoT Ha Kenes3HOOOPOXHbIX CTaHUMSIX U B METPO, B aBTOAOPOXKHbIX U XKEMNEe3HOAOPOXHBLIX TYHHENSX, B
aspornoprax, CMCTEMax YINIMYHOTO OCBELLEHUS], Ha CTOSIHKax OJ1si aBTOMObMNen, B 30aHUsIX ObITOBbIX CrYX0, TOProBbIX LIEHTPAX, LUKOMNax,
OonbHULAX, OTeNsiX, TeaTpax, LEepPKBsiX, B CETAX pacnpeneneHns srnekKTpo3IHEPTMM 1 BCMOMOraTenbHbIX CETSAX, B CUCTEMAaX MOXapHOW
CUrHanM3auum u aBapynMHOrO OMOBELLIEHUS!, B CUCTEMAX OCBELLEHMS MUAITOB U 3ckanaTopoB. OHU Takke HAXoOST NPUMEHEHNE B YCMOBUSIX
BbICOKMX TEMMepaTyp, HanpyMep Ha NUTENHbIX NPOM3BOACTBAX, ANEKTPOCTAHLIMSIX, KOTEMbHBIX, B METANYPrMiyeckon NPOMbILLIIEHHOCTH,
CYOOCTPOUTENBHOM OTPaCcu, MPY CTPOUTENBCTBE NPUOPEXHBIX COOPY>KEHNIA.
KnemMmHble KOMOAKM 3TOro TUna NpPeaoCTaBsioT SKOHOMUYHOE PeLLEHe AN OrHECTOMKOrO COeAMHEHMS! TMOK1X kabenen ¢ MMHeparbHOM
N30NSILMEN Hapy>KHbIM AnameTpoMm oT 3,7 MM Ao 8,5 mm. NMpun nonepeyHom ceveHmn 1,5 Mm? 1 2,5 MM? K OBHOMY KIEMMHOMY 32)KUMY MOXHO
nogKiounTL ABa kabensi. Ecnv ceveHne kabens coctaensaet 4 Mm? n 6 MM?, K KIEMMHOMY 32XKMMY MOXHO MOAKMHOYMTE TONBKO OAMH Kabernb.
- CoepgyHuTErbHbIE BrMOKM TAKoro TUMa He TPebytoT creuvanbHON KOHLEBOW 3adernku kabensi, 4OCTaToMHO MPOCTO yAanvTb U30MSUMIO C
nposofa Ha yyacTke AnmHon 8—10 mMm.
- [onyckaetcsa ncrnonb3oBaHNE BHYTPU 30aHWI, B YCIOBUAX CTEMNEHM 3arpsi3HeHns 3.
- Obecne4rBaroT 3aLUMTY OT Cry4alHOrO KOHTaKTa C SMIeKTPUYECTBOM.

- Obecne4rBaloT LIENOCTHOCTb 3nekTpuieckoi Leny npu Temneparype 950°C (1740°F) B TeueHve 3 yacos.
- CteneHb 3aLlnThbl COeaUHUTENbHbIX ONOKOB STOrO TUMa OT MPOHUKHOBEHUS Mbln 1 Boabl |IP31. o 3ToN Npu4mMHe Ux He pekoMeHayeTcs

MCNOMNb30BaTb BHE NMOMELIEHWUA UNn B MECTax, rae C

e

CTBYET PUCK BbINNECKNBAHWUS U Pa3bpbi3rMBaHMsA BOAbl MW KaKoW-NMbo rov

XNOKOCTW.

- Henb3sa ncnonb3oBarb BO B3PbIBOOMACHbIX 30HAX.

OcTarbHble TEXHUYECKME XapaKTEPUCTUKM COEANHUTENBHBLIX BNTOKOB 3TOMO TUMAa aHanorMyHbl NnapametTpam mogenen BCA.
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CMNJIOLLHON NPOBOA

1 x 6 MM?/2 x 4 mm?/
2 x2,5Mm%2 x 1,5 Mm?

1 xAWG 10/2 x AWG 12/
2 x AWG 14/2 x AWG 16

BCC3C3U1

i 100r

10mm
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CKPYYEHHbIX NPOBOA

1 x 6 MM%2 x 4 mm?/
2 X 2,5Mm?%2 x 1,5 mm?

1 xAWG 10/2 x AWG 12/

2 x AWG 14/2 x AWG 16

1,2 H'm M4
750 B 32 A
MoctosiHHas| 500°C/930°F
/% | MNMukoasa | 700°C/1290°F

a1

10mm [

10.5m

11mm

nycTuMas TOKOBasA Harpyska npoBofa orpaHu4eHa 32 A no npuynHe camoHarpesa KreMMHOro saxuma m3s Hep)KaBe}OLLleM cTanw 3a cyeT TENSI0BOro AeWCTBUS ToKa

(:-ﬂnd)eKT [xoyns).
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B cBA3M € NOCTOAHHbLIM COBEPLLEHCTBOBAHMEM Hallen npoAyKUUN, YepTeXXn, onncCaHnA, XxapakKTepUCTUKU, UCNoiblyemble B AaHHbIX TEXHUYECKUX NaCcnopTaX, NnpedgHa3Ha4vyeHbl
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B cBA3M c NOCTOAHHbIM COBEpPLUEHCTBOBAaHMEM Halen npoAyKUUN, YEPTEXKN, ONNCAHUA, XapPaKTEPUCTUKU, UCMNO/Ib3YyEMbIE B AAHHbIX TEXHUYECKUX NACNOpTaXx, NnpegHa3Ha4YeHbl
TO/IbKO ANA O3HAKOMNEHNA N MOTYT 6bITb U3MeHeHbI 6e3 npe,a,BapMTeanoﬁ KOHCyANbTaUnmn

Kpyrnble coeauHUTENbHBbIE KOMOAKN U3 CTeaTUTOBOM kepamukn, JSA

¢ ¢ He 3awmiieHbl OT criy4anHoOro KOHTaKkTa ¢
3MeKTPUYECTBOM, NaTyHHbIe KNeMMHbIe 3aXKUMbl, BUHTbI
SEE>

AVPeKTUB
RoHS, REACH

Cobniopenne o
= M3 HUKEeNIMPOBaHHOM CTasnu.

; - GWFI1960°C .r | | - 450V BY
J - ; “» Gandd : :

Be3s
HeBocnnameHsie 3allnNTbI

MbIi MaTepuan

2.5mm?, 6mm?

Kpyrnble knemmHble konogku. NpeaHasHaveHb! Ana pasMeLlleHnsa B TpyOKax Uim Ans ycTaHOBKU B OTBEPCTUSAX
Kpyrnoun cdoopmbl. Ecnu Tpybka nsrotoBneHa us metasnna, Heo6xoauMo creguThb 3a TeM, YTOObI FOJSTIOBKU BUH-
TOB KJNIeMMHbIX 3aXKMMOB BCerga Haxoauiucb OT Hee Ha A0CTaTOYHOM pacCcTosiHMU. Ecnm HeT BO3MOXHOCTHU
obecnevynTb BO34YLHbLIA MPOCBET He MeHee 4 MM, Mbl PEKOMEHAYEM Pa3MeCcTUTb BOKPYr KIIeMMHOM KONMOAKU
M30NALMOHHOE NOKpbITUE. [ 3TOM Lienu MOXXHO UCMONb30BaTb MaTepuanbl, Yol TEPMOCTOMKOCTbL COBMECTU-
Ma C YCIOBUSIMU YCTaHOBKU, HanpumMep »XXaporpoyHyto TepMoycaKuBaeMyo ONnseTKy UM KanTOHOBYHO NEHTY.
Takasa nsonauus gomkHa obecnevymBaTthb IEKTPUYECKYHO MPOYHOCTL He MeHee 2500 B (bonee noapobHbIe cBe-
AeHus cogepxartcs B ctaHgapte EN 60698-1, naparpacp 13).

HAduamemp 16,3 mm
BY1621V33A2 |§:: CMNOLLHOWN NPOBOL,

(PaHee 6b1n BY3Y3)

515"
s 6 MM2/4 MM?/2,5 MMm?

‘(\ AWG 10/AWG 12/
AWG 14

CKPYYEHHbIV NPOBON
5 e
‘ M3(x6) .~ 4 MME/2,5 MMZ/1,5 M 0

55
@4.2mm(x6) w AWGAW@\%G 14/ ‘ 0

0,5 H'm M3
450 B 41A
211t |MoctosHuas| 230°C/450°F
Mukosas | 450°C/840°F

HAduamemp 22 mm
BY2227C33C2 |#2 CMNOLLHOW NPOBO.,

EYANY
5 61552 X 2,5 MMZ/2 X 1,5 MM?/2
3531 2

10mm_ 10.5mm
[ [

— \

x 1 MM
2 x AWG 14/2 x AWG 16/

'g\, 2 xAWG 18

CKPYYEHHbIVW NPOBON f,'ﬁl
B =
\\I\%gﬁlﬁa N\MZ X 2,5 MmM%2 x 1,5 Mm?/2 : o)
e 2 X AWG 145 X AWG 16/ =
13.5mm = ) 2 xAW()J‘( 18 e d—'
105mm  10.5mm ? éia < \w P
Py [PASH M3: 0,5H-m
450 B 24 A
15mm MoctosiHHas| 230°C/450°F
27mm ik
MNukoBasi | 450°C/840°F
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Kpyrnble coeguHUTenbHbIe KONOAKU U3 CTeaTUTOBOM KepaMUKW, &
anana3soH 450 B.

HAduamemp 25 mm
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PUCTUKKN, NCNONIb3yeMble B AaHHbIX TEXHUYECKMUX MaCnopTax, npeaHa3Ha4yeHbl

3 NpeABapuUTe/IbHOM KOHCYAbTaLMn
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B cBA3M C NOCTOAHHbIM COBEPLLEHCTBOBAHMEM HaLleil NPOAYKLNN, YEPTEXM, OMMCAHNA, XapaKTEPUCTUKU, UCNONb3YEMbIE B AaHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl

TO/IbKO ANA O3HAKOMNEHNA N MOTYT 6bITb U3MeHeHbI 6e3 npep,BapMTeanoﬁ KOHCyANbTaUnmn

KneMMHbIe KONOAKM U3 KepaMuKmn Ans 3-pasHbIX aCUHXPOHHBLIX S

3neKTpO.D,BMFaTeﬂeVI, Anana3oH

CobnogeHue

cTanm

HE COOEPXWUT
ranoreHos

AVPeKTUB
RoHS, REACH

¢ C] KneMMHble 3aXXUMbl U3 natyHu nnum OLUMHKOBaAHHOM

GWFI1960°C

2 o gt asov| BM
E S & U SEag ‘ll‘
= Bes 10~125A

Hesocnnamensie 3alUUTbI

MbIW maTepuan

Moz3BonsAOT NoAknoYaTh U NepeknioYaTh TpexdasHbie NeKTPoABUraTeNny No cxeme «3Be3Aa-TPeyronbHUK»
Unu aneKkTpoaBUraTenu ¢ AByMs otaernbHbIMM o6MoTkamu. MpeaHasHaveHbl Ans aneKTpoaBUraTenen ¢
BbICOKOW paboyei TeMnepaTypoir, 0COGEHHO B BEHTUNATOPAX, UCNONb3yeMbIX ANl OTBoAA AbIiMa U Tenna.
Takke UCNonb3yOTCA ANIA NEPEKIOYEHUA MO CXeMe «3Be3Aa-TPeyronbHUK» TpexdasHbIX HarpeBaTenen.

OCcHOBHble 0COGEHHOCTU

MaTtepwuan: cteatutoBas kepamuka, tun C221

HanpsixeHue: 450 B

KneMMHbIe 32XKMMbI M BUHTbI: OLIMHKOBaHHas cTalnb Unv natyHb

LLyHTBI: naTyHb

N30onsiunoHHbIe paccToAHUA: > 3 MM Ha 3agHel CTOPOHE

CTeHKU pasgenuTernen KNneMMHbIX 3aXKMMOB: BbiCOTa 4 MM, TOMLMHA 5 MM
TepMOCTOMKOCTbL: NOCTOsIHHAsi Temnepatypa 240°C (460°F), nukoBasi Temnepatypa 400°C (750°F) B Te4eHue 2 4yacoB
Mapkuposka: U1, V1, W1 n U2, V2, W2 (B cooTBeTcTBUM co cTaHgaptom IEC 60034-8)
PekomeHayeMble 3Ha4eHUsi MOMEeHTa 3aTsKKU raek:

M5: 2,5 H-m; M6: 3,5 H-m; M8: 7 H-m

MpumeHumsblie ctaHgapThbl: IEC 60034-8 n NFC 51-120.

M4(x6) \m
Mogensb 10 A 450 B (paccTtosiHMe Mexay KNneMMHbIMU 3aXumamm 15 mm,
Il Il ‘ BUHTbI M4)
(AT C HaBeCHbIMU Be3 HaBeCHbIX
nepeMbiYKamMu nepembiyek
KneMMHble 3axumbl 13
1 i _ naTyHM BM154B0 BM154BS
15 [\ OO KnemmHbIe aakume ua BM154S0 BM154SS
= - 5 @ovi() ()BMiS OLMHKOBaHHOW cTanm
mF reieorion OOO Tonbko KepaMmuyeckasi _ BM14
‘ 2 yacTb
27 %5mrr415mm‘ 4.3x6mm(x2)
18mm‘
6mm Il Il Mopenb 10 A 450 B (paccTosiHve Mexay KreMMHbIMU 3axxumamm 18 M,
BUHTbI M4)
U—U 9mm C HaBeCHbIMU Be3 HaBeCHbIX
nepeMbiYKamMu nepembiyek
KneMmmHble 3axumbl 13
j—f ot 1@ v{@i OOO naTyHu BM184B0 BM184BS
A
18 AN sz @@ () @ KnemmHble 3KMMBI 13 BM184S0 BM184SS
mm \ \hj‘@ ™ OLIMHKOBAHHOM cTanm
4 - - -
f v2 w@ Tonbko Kepamuyeckas : BM184
yacTb
30 ‘18mm 18mm‘ 5.3x7mm(x2)
ﬂ 48mm
M5(x8)
I
r & Mopgensb 25 A 450 B (paccTosiHMe Mexay KneMMHbIMU 3axumamm 20 v,
31.5mm BUHTLI M5)
L ﬁf% C HaBeCHbIMU Be3 HaBeCHbIX
10x13mm__| - 9mm nepemMblyKamMu nepemMblvyek
(x2) 20mm
; Hu = Knetntle et 2 BM20580 BM205BS
S\RNZ: S
‘ ZZIRSZPIR T @ . Q PCI\_/ KrnemMMHble 3axuMbl 13 BM205S0 BM205SS
Rz L e _
36mm \tjr\¥ f\, ’ OLMHKOBAHHOW cTanu
‘ —74@5}%{ + OeaCOaO Torbko kepamuyeckas _ BM205
i 4yacTb

5.5x8.5mm(x2)
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KrnieMMHbIe Kornoakn ns kepamumkum ana 3-pasHbIX aCUHXPOHHbIX &
aneKTpoaBuraTtesneu, AuanasoH

M5(x6) \ 23mm ‘
{ A
Mogenb 25 A 450 B (paccTosiHue mexay KneMMHbIMU 3aXKumamm 23 Mm,
p y
31mm BUHTbI M5)
L C HaBeCHbIMU Be3 HaBeCHbIX
10x13mm nepeMbiYKamMm nepembiyek
(x2) comm_ KnemmHble 3a)kumbl 13 BM235B0 BM235BS
’fé@ (fé\\@ @?@ ) nartyHu
INZERINS ) i KneMmHble 3auMbl 13
40mm 4= HEENHE OLMHKOBAHHOM CTanm Sk RS
j SIS
| (@Y @) | Tonbko Kepammyeckas
l 4"5 e ’@ yacTb ] BM235
‘ 23mm | 23mm ‘
64mm
M6(x6) 25mm
— [
‘ ;% & & ﬁ% AE} Mopensb 63 A 450 B (paccTosiHme Mexay KNeMMHbIMMY 3aXumamu 25 mm,
37mm [T LI BUHTbI M6)

L%ﬁ% ‘ ‘7 C HaBeCHbIMU Be3 HaBeCHbIX
13x16mm 9mm 13mm nepemMbiyKamMu nepembiyek
62) 25mm KneMmHble 3axumbl 13 BM256B0 BM256BS

natyHu
G AT
= RN Zil KnemmMHble 3KNMbI U3 BM25650 BM256SS
4smm-= - € = OLIMHKOBaHHOW cTanmn
/; N ‘ ; Tonbko Kepammyeckas : BM256
2 YyacTb
|25mm_|_25mm_| 6.5x9.5mm(x2)
70mm R
EG&(Q . 28mm ,
[ ; & & Lfl £1 Mogenb 63 A 450 B (paccTosiHMe Mexay KNeMMHbIMU 3aXXuMaMy 28 MM, BUHTbI
37mm O I | M6)
Lz ‘ ‘j C HaBeCHbIMU Be3 HaBeCHbIX
13’;1%‘1"‘» - 9mm 13mm nepemMbIYKaMu nepemblvek
X 28mm -
| KneMmHble 3axumbl 13 BM286B0 BM286BS

nge@ Q naTyHu
KnemMmHble 3axumbl 13

]
= OLIMHKOBaHHOM cTanu BM28650 BM286SS

[\
=
K)%A
] N}

—
48mm——j \_}

TONbKO OANA O3HAaKOMNEHNA U MOTYT 6bITb N3MEHeHbI 6e3 npep,eapMTeanoﬁ KOHCyNbTaluunmn

g Q} ; Q O Q Tonbko lfap;n:mecmﬂ : BM286
28mm _|_ 28mm 6.5%9.5mm(x2)
78mm —
M8(x6) 35mm
[ & & £1 £1 Mopenb 125 A 450 B (paccTosiHue Mexay KNeMMHbIMU 3aXuMamm 35 M,
48mm %;_% I DY BUHTLI M8)
\ %ﬂ% C HaBeCHbIMU Be3 HaBeCHbIX
16x21mm__| [ o 5mmf 1amm] nepemMblYKamMm nepembiyek
) 35mm KneMmHble 3akuMbl 13
ol Lot O Ty BM358B0 BM358BS
N RN _ Cl KneMMmHble 3aXuMbl 13
60mm C i OLIMHKOBaHHOW cTanu sz Smlsies
U ZN W7 - 5 Torbko kepamuyeckas _
wH e OdOrIO 4acTb BM358
35mm 35mm
8.5x12.5mm(x2)
95mm _—
i ] i i HaBecHble nepeMbIYKM U3 NaTyHU ANs KNEMMHbIX KONOAOK arneKTpoaBuratTens
ma n o _5mm_ }Lgmm 6,5mm_ Logmm PaccrosiHue Makc.
‘ i rhom ,‘ b e sz Mexay TonwmHa HOMMHanbHoe WUHpekc
i i . i - OTBEpCTUAMU 3Ha4YeHue
15 o 2amm 15~17 mm 0.6mm 10A 66AJB42215
17~19mm 0.8mm 10A 66AJB42218
L ] I 18~22mm 0.8mm 25A 66AJB52220
Iﬂ s ‘ L - Lismn omy 21~25mm 0.8mm 25A 66AJB52223
| e %—r ~
10mm - «b—;— G2mm| | 10mm (D) {7# 62mm| | 130m {( ) & Jy8.2mm 23~27mm Imm 63A 66AJB62225
| ! ¥ 1 | | 26~30mm 1mm 63A 66AJB62228
25mm 28mm 35mm
36mm 39mm T aomm 33~37mm 1.5mm 125A 66AJB82235

B cBA3M € NOCTOAHHbLIM COBEPLLEHCTBOBAHMEM Hallen npoAyKUUN, YepTeXXn, onncCaHnA, XxapakKTepUCTUKU, UCNoiblyemble B AaHHbIX TEXHUYECKUX NaCcnopTaX, NnpedgHa3Ha4vyeHbl
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Kepamunyeckue kabenbHble BbIBOAbI

GWF1960°C

CobniopeHue 'll.
HE COAEPXUT AVPEKTUB : o
ranoreHoB RoHS, REACH

Kepamuyeckni kabenbHbIv BbIBOA AN AYXOBbIX LWKa¢hoB, NPOMbILLIEHHbIX NeYei Ans CyLKU Unu obxura u
KOTIOB LIeHTParibHOro NapoBOro OTONIEHUS1 NO3BOJISIET NPOMNYCcKaTb ANEeKTPUYeckue Kabenu yepes metannum-
YeCKyHo CTEHKY B TeX MecTax, fae Temneparypa CrnuLLIKOM BbICOKa Al UCMONb30BaHUA nnacrtMacchl. Tepmo-
CTOMKOCTb onpeaensieTcs matepuanom ramku: 230°C ¢ ramkor U3 HuUKenupoBaHHOW natyHu, 500°C ¢ ramkoun us
HepXXaBerLen cTanu.

Ouawmer, ®doTorpadums Yeprex OnucaHue Bec UHpekc
Y Y Y
C ravikon 13
HUKENUPOBAHHON NaTyHU:
Kepamuueckuit kaGernbHbIil (paee Gbin BEM1021)
BbIBOA ANs kKabens
[uamMeTpom 4o 6 Mm
\ WE G ER BZM101206009GE
10 | Temnepatypa: 230°C ¢ 5r
rankowv 13 HUKENMPOBaHHON —— .
|
| naryh, 500°C G raiort s R e
HepaBeloLLer ctanu ’
BZM101206009G4
C ravikon 13
Kepamuueckuin kabenbHblit HUKCHNPOBIRHOMPI VR
BbIBOA ANs kabens
T AUELE L DT BZM161510009GE
MakcumanbHas
16 20mm | remneparypa: 230°C ¢ 10r
raviKow u3 HUKENMPOBaHHOM C raiikoil 13 HepxaBeloLLeil
natyHu, 500°C c ravikoii n3 cTanm mapkn 304:
HepxaBeloLLen crtanm. ’
BZM161510009G4

B cBA3M C NOCTOAHHbIM COBEPLLIEHCTBOBAHWEM HaLle MPOAYKLUMN, YEPTEXKMU, ONUCAHUA, XapaKTePUCTUKN, UCMO/Ib3yeMble B A@aHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl

TO/IbKO /11 03HAKOM/EHMA U MOTYT BbITb M3MEHEeHbI 6e3 NpeaBapuTeNbHOM KOHCY/1bTaL UK

KOoHTaKTbl

www.ultimheat.com
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KepaMquCKMe N30JIATOPDLI ANA HarpeBaTteJSibHbIX 3JIeMEeHTOB, &

GWFI1960°C g
(O]
400V :
C610 =
P
HE COmEPMMT ~ CO0noAcnue rmuHo3eMm 6.3 — 1imm &
A Anp HesgcnnameHﬂe Q
RoHS, REACH MbI MaTepuan c
x
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B cBA3M C NOCTOAHHbLIM COBEPLLIEHCTBOBAHWEM HaLlei MPOAYKLUMN, YEPTEXHKM, ONUCAHUA, XapaKTePUCTUKN, UCMO/Ib3yeMble B A@aHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHbl

TO/IbKO /11 03HAKOM/EHMA 1 MOTYT BbITb M3MEHEHbI 6e3 NpeaBapuTeNbHOM KOHCY1bTaL UK

CoeauHuTenbHbIE KONoAKu n3 nonmamumaa PAGG,
be3 3aWnTbl OT NOpPaXeHUA ANEKTPUYECKUM TOKOM

Tunbl BF v BG, 2,5 mMm?
OcHOBHbIe OCOOEHHOCTHU

GWFI1960°C
UL94-Vo

OrHecToMKuMiA
maTtepuan

BapunaHTbl npumMeHeHuUA

Mpy ncnonb3oBaHMM COEQUHUTENBHBIX KOMOAOK B 3NIEKTPOTEPMMM TPEOOBaHMSA XeCcTve, YEM B CTaHOAPTHbIX
YCNOBUAX NPUMEHEHMUS: BblCOKas TeMNepaTypa OKpYKatollen cpeabl, YacTble TENMOBbIE LUKNMbI, 6BNM30CTb
KOHLIOB HarpeBaTesibHbIX 3MIEMEHTOB M MX KMEMMHbIX 3aXMMOB B OrPaHWYEHHOM MPOCTPAHCTBE, YTO 3aTPyAHSET
nornb30BaTEN0 MOHTaX NPOBOLKMU.

OTK KNeMMHbIE KONMogku Obinu pa3paboTaHbl Anst UCNOMb30BaHUA B TaKUMX OrpaHUYUBaOLLNX YCIOBUSIX.
OpHako, NOCKOMbKY Y HUX HET 3almThl OT CIy4YanWHOro KOHTaKTa C 3NEeKTPUYECTBOM, OHM NpefHa3HavYeHbl Ans
NPUMEHEeHUs C BHYyTPEeHHEeN NPOBOAKOWN, PpacnonoXeHHOM BHYTPU KOPNyCOB.

OCHOBHble 0CO6E€HHOCTU, OAMHAKOBbIE AN BCEX TUMNOB

Kopnyc: HanonHeHHbIn CTEKNOBOMOKHOM nonvamung 66, UL94V0, GWFI (temnepaTtypa BocnnameHeHus
packaneHHon npoBonokon) 960°C, TemnepaTtypa okpyxatwwen cpegbl go 200°C. dedopmaumoHHas
TEeNnNOCTOMKOCTbL Npu Harpy3ke 1,8 Mlla B cooTBeTcTBUM € ISO 75: 226°C. He cogepXuT ranoreHos.

KnemMbl: BUHTOBbLIE KNEMMHblE 3axXumbl M3, HeBbinagatowme, C BAHTOBOW ynpyron 3ybyaton wandon,
YCTOM4YMBbLI K OCrabneHuto nog OeNCcTBMEM BMOpaLMA UKW TEMMOBBLIX LMKMNOB. ATWU KMNEMMHbIE 3aXUMbl MOTYT
dumKcMpoBaTb NPOBOA4A, OCHALLEHHbIE BUIIOYHBIMU KOHTAaKTaMy UAM KNEMMaMU-NpoyLWNHAMKN, HO NpU Takomn
OKOHEYHOW 3ajeNike B 3aXMM MOXHO BCTaBWUTb TONbKO oAMH npoBof. Kabenu, ocHalleHHble KabenbHbIMK
HaKOHEYHWKaMN, UMEIOT OrpaHMYEHNE N0 MakKCMMaribHOMY MonepevyHomy cedeHuto 1,5 mm2 BuHT M3 MOXHO
npucnocoduTb noa BbiBo4 4,8 MM, Takke NpPeayCcMOTPEHbl HABECHbIE NEPEMBIYKM AMsi COEQMHEHUST KNEMM (CM.
CcTpaHuuy «BcrnomoratenbHble npucnocobneHns»)

Takke OOCTYMHbI MOAENW, OCHALLEHHbIE C OOHOW CTOPOHbI KieMMaMu, UCMOofb3yeMbIMU M9 NPUCOEANHEHMS
NMpPOBOAOB C NMOMOLLbIO MalKK, a C APYro — BUHTOBbLIMW KIMEMMHbIMU 3axMMaMn. Ho ecnu kneMmHble KOnoaKu
UMEIOT KNEeMMbl, UCNOSMb3yeMble ANS NPUCOeOUHEHUS NMPOBOLOB C MOMOLLbIO ManKu, 3Ta CTOpPOHA MOXeT
NpUHUMaTh TONbKO OAWH NPOBOL ceYeHnem ot 1 go 2,5 mm2.

Hanpsi:xeHue: 400 B. PacctoaHnsa yTeuykn mexny OBYMSA KNEMMHbIMU 3aXUMaMU UM MeXAy KNeMMHbIM
32XMMOM MOA HaMpsPKEHMEM U 3a3eMASOLLMM 3a>KMMOM paBHbl MW NPEeBbILAT 5 MM, a BO3AyLUHbIE 3a30pbl
npesbiwatoTt 3 mm (§ 8.4.2.2 1 8.4.2.3 ctangapta EN 60947-7-1)

Mnowaab nonepeyHOro ce4eHMs NPoBoAaA: E€CNN He yKa3aHO MHOE, KaXAbI KNEMMHbIA 3aXXMM, OCHALLEHHbIN
BMHTOM W KBagpaTHOW Lanbon, gonyckaeT NpMCOEANHEHNE Ha KaXaoW CTOPOHE OO4HOro unv ABYX NMPOBOLOB
cevyeHuem ot 1 Mm? 0o 2,5 mvm2 (ot AWG 18 no AWG 14).

MakcumanbHble HOMUHaNbHbIE XapaKTePUCTUKU Ha KNEeMMHbIN 3aXuM: 24 A, COOTBETCTBYET CaMOHarpeBy
KIEMMHOrO 3axmMma o Temneparypbl Hwke 45°C, yto Tpebyetcsa B cooTBETCTBUM co cTaHaapTom IEC 60947-7,
§7.2.1.

NMpoune mogenu: Takke 6biNM paspaboTaHbl aHANOrMYHblE KNEMMHbIE KONOAKN M3 nonnamuga PAG6 ons
cneumanbHbIX NOrPYXHbIX Harpesatenen, cM. karanor Ne 11
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BbiBOAbI, KNeMMHbI€ 32XKUMbl, HABECHbIe nepemMbivkun anda coegauHUTenbHbIX
KOJ1040K

BiiBoabl 4,8 mm x 0,8 MM ¢ oTBepcTMem 3,1 MM. YCTaHaBNUBAKOTCA Ha BUHTOBbIE KNEMMHbIe 3aXKUMbl KONOAOK cepum
BE ¢ nonepe4YHbIM ceyeHuem 2,5 Mm2

4.8mm

0o r PoBHble BbiBoAbI 4,8 x 0,8 MM ycTaHaBNMBAOTCA Ha BCEX KNEMMHbIX 3aXumax,
{%} OCHaLLeHHbIX BUHTaMm M3.
Marepuan WUHpekcbl
23.1mm 17.4mm JlatyHb 6e3 nokpbiTua | 66ABB0831169040B
f 10 HukenupoBaHHas 66ABC0831169040B
74mm | NnaTyHb
\ 4mm N HukenupoBaHHas 66ABS0831169040B
| I cTanb
6.9mm 0.8mm

BbiBogb! 64,8 x 0,8 MM, 13rnb nog yrnom 135°, yctaHaBNMBaKOTCS Ha BCEX KIEMMHbIX
3a)knmax, OCHallleHHbIX BUHTaMu M3.

=)
23.4mm 14.2mm Marepuan WUHpekcbl
T ! JlaTyHb 6e3 nokpbiTnsa | 66ADB0841169040C
74mm | HukenupoBaHHas 66ADC0831169040C
\A%m $ natyHb
! ] HukenupoBaHHas 66ADS0831169040C
6.9mm cTanb
4.8mm
P . BbiBoab! 4,8 x 0,8 MM, 13rnb nog yrnom 90°, ycTaHaBNMBAOTCS Ha BCEX KMEMMHbIX
£ {%} [ 3aXu1Max, OCHaLLeHHbIX BUHTamu M3.
9.7mm
§ Marepuan WUHpekcobl
q : i~ y JlaTyHb 6e3 nokpbiTnsa | 66ACB0831169040D
== *%:n HukenupoBaHHas 66ACC0831169040D
I ~ - naTyHb
7.4mm & HukenupoBaHHas 66ACS0831169040D
1 23.1mm cTanb
6.9mm

CTon6ukoBble BblBoAbl GbicTpopaszbeMHoro coeanHerust (QC) 4 x 4,75 mm, narn6 90 .
Hanwnuve otBepctusa 3,1 MM 1 oTBepcTUs 4,1 MM NO3BONSET yCTaHaBNMBaTb UX Ha
KneMMHble konoaku cepuv BE us nonvamuaa PA6G6 ¢ nonepeyHbIM ceyeHrem 2,5 mm?,

a Takke Ha kepaMuyeckue knemmHble konoaku cepuv BCA n BCB. O6paTtnTe BHUMaHWe
Ha TO, YTO MCMOMNb30BaHWeE 3TOrO BCMOMOraTeNlbHOro NPMCNOCOBIEHNst MOXET YMEHbLUNTL
M30MSALMOHHbIE PACCTOSIHUS B KIEMMHbIX KOTOoAKaXx.

T.g_mi? ‘-.8_"LL 0.8mm |-
1 ot

3mm j} BTm

231mm SAmMm g4 1mm Martepuan WHpekcbl
X/ NaTyHb 6e3 nokpbiTusi | 66ACBOSCE470142D
- Py HukenupoBaHHasi natyHb | 66ACC08CE470142D
T4.6mm HukenupoBaHHas ctanb| 66ACS08CE470142D

BbiBogbl 6,35 MM ¢ otBepcTuem 4,1 mm. Ucnonb3yloTcA B Ka4ecTBe 3aMeHbl Ans NoAKMaaKv B
KepaMUu4yeckux KrneMmMHbIix konogkax cepumn BCA n BCB. He nogxogaTt AnAa ucnonb3oBaHUA C KONoakamu
cepumn BCC. C ux nomMoLlbLI0 MOXHO 3a)XaTb NpoBoA4 NoA, BbIBOAOM.

6.35mm

TONbKO ANA O3HAKOMNEHNA U MOTYT 6bITb M3MEHeHbI 6e3 npep,BapMTeanoﬁ KOHCyNbTaluunn

) f PoBHble BbIBoAbI 6,35 MM ¢ oTBepcTvem 4,1 Mm.
{%} Bmlm Martepuan: HepxaBetoLlas ctanb mapku 304 nnn HUKeNMpoBaHHasa cranb.
Satmm -t Matepuan NHpekcb!
e 19.5mm
— s HepxaBetowasn ctanb | 66AE40841197006B
8.8mm mapku 304
arpm HukenupoBaHHas 66AES0841197006B
! 26mm |__| ‘ cTtanb
8.1mm 0.8mm |
.35mi
1 AN BoiBogbl 6,35 MM ¢ otBepcTMeM 4,1 MM, n3rnb nog yrnom 135 .
© |17mm < s Martepuan: HepxaBsetoLlas ctanb mapkn 304 nnn HUKeNMpoBaHHas crarb.
@4.1mm ____£79.5mm M 7
—— =\ aTepuan HAEKCbI
8.8mm N 1;]’"? Hepxagelowas ctanb | 66AG4084116397006C
4o { l mapku 304
1‘ 0.8mm HukenupoBaHHas 66AGS084116397006C
8.1mm 2.6mm cTanb
6.35mm,

BbiBogbl 6,35 mm ¢ otBepcTmem 4,1 mm, n3rnb nog yrnom 90 .
Martepuan: HepxxaBetoLas ctanb Mapku 304 Unu HUKENMPOBaHHas cTanb.

<]

12.3mm
Marepuan WUHpekchbl
) e‘mmt } HepxxaBelowas cranb 66AF40841197006D
T e | 83mm | mapku 304
7_5tnml 0.8mm| HukenupoBaHHas 66AFS0841197006D
4mm 24.1mm cTanb
‘} 8.1mm

B cBA3M C NOCTOAHHbLIM COBEPLLEHCTBOBAHMEM Halen npoAyKUUN, YepTeXXn, onnMCaHnA, XapaKTePUCTUKU, UCNO/Ib3yeMble B AaHHbIX TEXHUYECKUX NaCcnopTaX, NnpeaHa3Ha4vYeHbl
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Mopknaaku AnsA BUHTOBbIX KNeMMHbIX 3axumoB M4

2.6mm
— 1.2
8_4$$ I Mopknapka ans BuHTOB M4, oTBEpCTME 5 MM, yCTaHaBNMBAETCS B kepamuyeckve
25mm KnemMHble konoaku cepun BCA, BCB 1 BCC.
Martepuan WUHpekcbl
HepxaBelowas cranb 66AS412501A1014A
8.8mm
mapku 304
10.8mm
.l
26mm
_ ] 12mm | HaBecHas nepemblyka ans BUHTOB M4 ¢ 3awwuTon oT paspesaHusi, oteepcTme 5 mm,
—% 30° yCTaHaBNMBAETCS Ha KNEMMHbIE 3aXMMbl KEPaMUYECKMX KINEMMHbIX Konoaok cepumn BCA,
- \/ BCB. He nogxogut ans ncnonb3oBaHus ¢ konogkamu cepun BCC.
25
mm\ 4_;}“ Marepuan UHaekcbl
13mm‘ \/ Hepxagetowas cranb | 66AR412501A1024A
a.slmm mapku 304
10.8mm

HaBecHble nepemMbIYKn. Mo3BonAOT Nerko coeguHUTb 2 UNu 3 KNeMMbI, pacnonoxeHHble pAaAOM ApPYTr C

MOAXOAUT ANs KOModoK cepuu BE ¢ nonepeyHbIM ceveHvem 2,5 Mm2,

Apyrom.
Ir— T T/
0.8mm -
| [Mepemblyka Cc AByMSsi Na3amu, pacCTOSHNE MexXay 0CEBbIMU MTMHMSAMU Nas3oB 9,3 MM,
T 3.5mm NnoAxoAuT Anst konogok cepumn BE ¢ nonepeyHbiM ceveHnem 2,5 Mv2.
ﬁ Martepuan WUHpekcbl
14mm JlaTyHb 6e3 nokpbiTua | 66AJB0832293041B
¥
5mm
t
—
0.8mm
25.4mm
1.8mm
9.3mm_, 9.3mm n
e epemblyka C TPeMsi nasamu, paccTosiHMe MeXay OCEBbIMU MUHUAMM Na3oB 9,3 MM,
3.2mm(x3)

Martepuan

WUHpekcbl

JlaTyHb 6€3 NoKpbITUA

66AJB0832393042B

TO/NIbKO ANA O3HAKOMNEHNA N MOTYT 6bITb U3MeHeHbl 6e3 npep,eapMTeanon KOHCyANbTaUnmn

R S R R

‘14mm ‘ ‘14mm ‘

1 ]
Zmm 30mm
1.9mm [Mepemblyka ¢ AByMSsi Na3amu, pacCTOSsHNE MexXOy 0CEBbIMU MMHUSAMMU NasoB 20 MM,
22mm
22mm(x2) i noaxoauT Ans konopok cepun BCA n BCB.
T (gnm Matepuan WHaekcb!
AN N * HepxaBelowasn cranb 66AJ420422B0043B
19mm mapku 304
i ]
! ! 4mm
‘ 14mm ‘ 1
T 1
2mm
52mm
1.9mm Mepemblyka c TpeMs nazamu, paccTosiHue Mexay OCeBbIMU NUHMUSMU Na3os 20 MM,
22mm__, . 22mm noaxoaut Ans konopok cepuv BCA n BCB.
4'2""“‘("3) | Matepuan UHAaekch!
T ; I [11][]45mm HepxaBetowas cranb | 66AJ420423B0044B
19mm } | mapku 304

B cBA3M C NOCTOAHHbBIM COBEPLLIEHCTBOBAHMEM HaLleil NPOAYKLMNN, YEPTEXM, OMMCAHNA, XapaKTEPUCTUKM, UCMONb3YEMbIe B AaHHbIX TEXHUYECKMX NacrnopTax, npeaHasHayeHbl
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Konnekuua Katanoros Ha
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MpoussoauTenb aNeKTpoMmexaHUYeCKUX KOMMNOHEHTOB U HarpesaTe/ibHbiX y3n108 OEM

MexaHun4yeckune TepmocTaTbl Kopnyca ana arpeccmBHbIX cpes,

MexaHun4yeckne npegoxpaHUTeNn O4HOMONIOCHbIE U Mepekntoyatenn gasBneHUA n Bo3ayLUHble

TPEXno/IOCHbIe nepekntoyaTenu

TepmocTaTbl U cuctembl 6e3onacHocTn ATEX MNepeKkntoyaTenun ypoBHsA.

MpoTOYHbIE KUAKOCTHbIE HarpesaTenu MepekntoyaTenn NOTOKa.

Morpy»KHble HarpesaTenu MnaBKMe BCTaBKMU U MEXaHU3Mbl OBHAPYKEHUA
noxapa

HarpeBaTtenbHble anemeHTbl A/1A BO3ayXa U kugkoctn ¢ ObopyaosaHue oborpesa (TpaccMpoBKK)

CoeaunHuTebHble 610KM UHauBupyanbHble pelueHus
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