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B cBA3M C NOCTOAHHbLIM COBEpPLUEHCTBOBAaHUEM Hawemn npoAYyKUUN, YepTeXn, OoNNCaHUA, XapaKTepUCTUKU, UCNOoIb3yemMble B AaHHbIX TEXHUYECKUX NaCNOopTax, NpeaHa3Ha4YeHbl

TONbKO ANA O3HAaKOMNEHUNA U MOTYT ObITb MU3MEHEHDI 6e3 npe,a,BapMTeanoﬁ KOHCY/1bTauumn

BBepeHve B MCTOPUIO BUAOOB KepaMUuku, npumMmeHsemMbiX B &
coeaANHUTElNIbHbIX KOonoagKax

CoeauHuTenbHble konoaku u3 dapdopa, 1930-e — 1950-e rr. (coeguHuTenu Ultimheat)

®apdop
Teepabii papcop nossuncst B Kutae. CekpeT npouecca ero npousBoACcTBa XPaHWICA 3a CEMbIO NeYaTsM1 Ha NpoTshkeHnn Bekos. CBoer 6envaHol,
TOHKOCTBIO, YCTONYMBOCTLIO K TEMMEpaType v TBEPAOCTLIO STOT Marepuar 06s3aH NCMornb3oBaHMIo ABYX 0COBbIX MUHEPanoB: kaonuHa («lao JuH Ty,
£ » Ha kuTacKoM A3bIKe, YTO MOXHO NEePeBECTM Kak «[MMHa 13 ropoaa ao JuH», pacrnonoxeHHOro K CeBepo-BOCTOKY OT I. LI3NHASWKaHb B MPOBUHLNK
LssH Cu), n «Iy TyH Lbl, Eﬁﬁ» (nepesoa: 0bbl4Has kepamuka). KaonmH — [AOBOMbHO PbIXIIbIN U KPOLIALLMIACA Matepuan, Toraa Kak «nyTyHLb» — 3T0
TBEepAbIA kameHb. Ero nssnekanu 8 Buae 6rokos 1 ApoBunv Ha rpasuii C MOMOLLLIO BOASAHOTO KOMeca, NPUBOAALLEro B AeNCTBIME NajatoLmnii MOmoT ¢
TOMOBKOW 13 KaMHsi TBEPAOI nopogbl. [ocne 3Toro NonyyYeHHbI rpaBuin M3mens4Yani Ao COCTOSHUSI MENKOro NMOpoLLKa, MPOonyckast KAMeHHbIe Liapuku Yepes
BpaLlatoLLmecs AepeBsHHble 6oukn unu wnudosanbHble Ancku. Kak npasumno, aTv ABa MexaHvn3Ma NpMBOAMMUCE B AECTBME BOAOW, KOTopas najana ¢
BbICOTbI Ha KOMECO C NonacTsamu.
[lanee nomy4eHHbIN NOPOLLIOK CIMBANN B PacronoXeHHbIe Kackaaom 6aku Ans BoAbl AN O4UCTKM OT NMPUMECceil, KOTopble 0caxaanuch no mepe
YMeHbLUEeHNs1 pa3mepa YacTuL. Hanbonee TOHKOM3MENbYEHHbIN MOPOLLOK UCMOMb30BAsICA A5 U3rOTOBMIEHMSt aManu. 3aTeM TECTO U3 CMECU 3epeH pasHbIX
pasmepoB nepemeLLMBan 1 nomellanu B 6roku, KoTopble HasblBanUch «GanmnoHbl». ATOT aTan HasbiBancst «rHUeHney. Kak npaBuno oH Anuncst HECKOIbKO
[Hell, B TeYeHMe KOTOpbIX Npoucxoamo xummnyeckoe npeobpasosaHuve Tecta. Mo cnosam Mapko Mono, kuTalickue npounssoanTenu dapdopa ocTaBnsnm
TECTO FHUTb B TEYEHME HECKOIIbKVX MOKOMEHWIA. ..
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BoasiHoe koneco v nagatoLmin MonoT ( ZKEEE | wyi ayi) Ans uaMernbHeHns M HEParos W3amenbyeHune kaonuHa WwnndoBanbHbIMU KaMHAMU, NPUBOAUMBLIMU B Ae/CTBIE C NOMOLLLIO Bona
(Kuraiickas 3HLLMKJ'IOI'IeJ:lVI5| «TsAHbIyH Kavlay» (MCI‘IOanOBaHMe cun I'IpMpOJ:lbI) aBTop CyH WHcuH, 1637 ) (1939 r., BoeTHam, «OkoHOMUYeCkuit GlonneTeHb MHaokuTas»)
- b J I - F =

TpaauumoHHble MexaHuambl ( KA , wyii ayi) Ans NpovM3BoACTBa MOPOLLKOB, TpagvumoHHas kuTaickas nedb «pakoH» ( L2 , NyH 50), 3arpy304Hoe oTBepcTMe
MCMOSb3YeMbIX [S15 U3rOTOBIEHMS SNEKTPOTEXHUYECKOro dapdopa (YacTHas neyYn 1 MeTof 3aKnaaku ANeKTPOTEXHUYECKoro apdopa (YacTHasi KonneKums)
Konnekuus)

B EBpone cekpeT n3rotoBrieHus TBepaoro chapdopa 6bin Brepsble OTKpbIT B nocneanve rogbl XVII ctonetusi xummkom NoraHHom Opuppuxom Bettrepom B
KypdtopLuectse CakcoHusi. OH Momy4ns ero nyTem CMeLLMBaHUS pasfnnyHbIX Py4 B MPOLIECCe U3roTOBIEHMS XapoynopHbIX TUreit. Ero nponssoacteo 66110
HemMeaneHHo nepeHeceHo B I. MaviceH (paHee MelceH) Ha p. Onbba, Heganeko ot . [ipe3aeH. Mpouecc nponsBoacTBa 3TOM pa3HOBUAHOCTU dhapdopa,
MN3BECTHOIO C TEX BPEMEH KaK «CaKCOHCKMI hapdpop», Obin BO3BEAEH B paHr roCyAapCTBEHHON TaviHbl Y HAXOAUIICS MOA OCOObIM KOHTPOMNEM.

Mo3gHee, B ABYX NUCbMaXx, A4aTUPOBaHHbIX 1712 n 1722 rogamum, dpaHLly3ckuii CBALLEHHMK-1e3ynT ®paHcya KcaBbe 4’ QHTpekonb onucan (C HEKOTOpPbIMU
HETOYHOCTSIMM) MPOU3BOACTBO hapdopa, KOTopoe OH 06Hapyxun B Kutae.

Korga oH onucbiBan KaonuH, Takasi pa3HoBUMAHOCTb pyAbl Obina Hen3BecTHa BO ®paHumy. TOT MUHUCTBIN MUHepan 6enoro LseTa MOXET coaepaTb A0
80% kaonuHuTa ¢ monekynspHon gopmynow Al;SizOs(OH)s, KOTOPLIV SBASIETCA aKTUBHBIM UHTPeaneHTOM. BbiCokyto Temnepartypy nnaeneHus, 6enusHy

1 TBEPAOCTb MPMAAET EMY UMEHHO KOHLIEHTPAaLMsA OKCUAA antoMUHUS. HO YNCTbIN KAOMUH MOYTY HE PacniaBnseTcs U He ABNAETCS eQNHCTBEHHbIM
VHIrpeaneHToM, KOTOpbI BXOAUT B cocTaB dpapdopa. Mo aTon npuymMHe eBponenckune yyeHble, UMNopTupoBas ero u3 Kutas, Tak u He CMOrnn U3roToBUTb
apchop, NOCKOIbKY HE MOHUMANM BaXHOCTb BTOPOrO KOMMOHEHTA. VM He XBaTarno «mnyTyHLbl», TBEPAOrO KaMHsl, COCTOSIBLLENO U3 KBapLia v NOneBoro

wnarta.




BBepeHve B NMCTOPpUIO BNAOB KepaMuUuku, npuMmeHsemMbiX B &
coeAMHUTElNbHbIX KOJmoAKax

B 1727 n 1729 rr. cbpaHuy3ckuii ectecTBoucnbiTatens M. e Peomiop BbicTynun B Akagemun Hayk B Mapuke ¢ AByMSA [oKnagamun U BbIABUHYI UK O TOM,
4YTO HepacnnaBnAOLLMIACSA KAONMH, BO3MOXHO, ABASETCS NNLLb OQHUM U3 KOMMOHEHTOB apdopa. A BTOPOW UHIPEANEHT, «MYTYHLIbI», MOXET NOMOYb eMy
pacnnaBuTbCH, BLICTYNas B Ka4eCTBe CBA3YIOLLEro BeleCcTBa, KOTOPOe NOHMXKaET TemnepaTtypy nnasneHns. Onupasice Ha 3T A0BOAbI, OH CMOT YCMNEeLIHO
n3rotoBuTb hapdop. Tem He MeHee, BONPOC ocTaBarncs, No GonbLuei YacTu, B TEOPETUHECKON NNOCKOCTU, NOCKONbKY 3TV ABa MaTtepuana He UMenu
M3BECTHbIX aHanoros Ha TeppuTopun dpaHumu.

Cnycta noytu 40 net, B 1766 r., rpac ae Nopare npeactasmn B Akagemun TBepabivi hapdop, He xenas npegaBaTtb Orfiacke ero coctas.

B 1767 r. xxeHa pgokTopa [lapceTa criyqanHo obHapyxwuna 3anexu kaonmHa B kKommyHe CeHT-Pbekc-na-epuu okono r. Jlumox. Mocne akcneptusbl
maTepuana, BblnofHeHHoro Akagemvien Hayk B 1768 r., a Takke nocne UcnbiTaHWN, NpoBeAeHHbIX B 1769 r., B . JTUMox 6bIno HanaxeHo nepsoe
npoun3BOACTBO, KoTopoe aatmpyetca 1771 r. OTOT rog cTtan TO4KOW oTcyeTa passuTus apopoBori NPOMbILLNEHHOCTU B JTUMOXe.

3atem Hukonac Kpuctnar fle Tn, ypoxeHel, ropoga Muiin, nocetun [ipesaeH, rae y Hero 6bina BO3MOXHOCTb NOCETUTL pasnuyHble pabpukun, n npyuses
o6paTHO TOYHOE onucaHue npolecca Ma3rotoenexus gapdopa. 13 despans 1771 r. oH NpeacTaBui NONHOE ONMCcCaHUE NpoLecca Ha 3acefaHnn
KoponeBckoi akagemun Hayk. Ha ero ocHoBe, B 1777 . OH n3gan kHury «Mckycctso chapdopar. C Tex nop TBepabiii hapdop cTtan nponssoanTbCs BO
PpaHumu. Mo KoponeBckor NpuBKUIErnn, 3To Npaso BbINo 3aKpenneHo ncknunTensHo 3a CeBpckon hapdopoBol MaHydaKkTypon.

KoHeL, moHononuu nonoxwuna pesontouus 1789 r., HO ncnonb3oBaHne dapdopa no-npexHeMy orpaHN4MBanoCb NPOU3BOACTBOM NOCYAb! U AEKOPATUBHbIX
npeaMeToB POCKOLLIN.

[o 1840 r. Bo ®paHuum npon3BoacTBO hapdopa pa3BuBanock MeAneHHo, U He obpeno NpombiweHHoro pa3vaxa go 1880-x rr., korga B HEM BrepBble
6bINM NPUMeHeHbI MapoBble MaLUWHbI U OTOMEHNE YrIeM BMECTO APEBECUHbI.

MepBble criy4yam NPpUMEHEHUSA B NIEKTPUYECKUX Lensax:
nosiBneHue tenerpada n cpapcopoBbIX U3ONATOPOB

B 1729 r. 6putaHckuin yyeHbli CTBeH [pelt onpeaenvn NoHATUS «MPOBOAHUKY» U «M30M1STop». B To BpeMs anekTpocTaTuyeckne mallumHbl U nabopaTopHble
npnbopbl HYXXAanuck B anekTponsonsaTopax. M3HayanbHO N5 9TOW Lenu LUMPOKO MCNONb30Banoch CTekNo. B nepBbix akkyMynaTOPHbIX baTapesx Takke
MCMNOMb30Banoch CTEKNO B Ka4ecTBe KOHTenHepa v nsonatopa.

MosiBneHve B 1855—1860 rr. Tenerpada crano Ton4koM Ans NpuMeHeHns N3onsTopoB M3 aManMpoBaHHOro TBepaoro hapdopa, KoTopble UCMoNb3oBanuch
Ha ctonbax Ans kpenneHus TenerpadHbIX NPOBOAOB. VIMEHHO Toraa v BbISCHUIOCH, Y4TO u3genust n3 dapdgopa obnagatoT NyyLMMyU U30NSALMOHHBIMU
CBOWCTBaMM, YeM CTeKNsHHbIe. B AHrmuy 6binn onpoboBaHbl M30MATOPbI M3 CIIOHOBOM KOCTM, KOTOPbIE NPEKPaCcHO MOAOLLMN AN 3Toi Lenu. K cyacTblo, oHn
He nonyynnu Gosbllee pacnpocTpaHeHne, Yem NPOCTO KOCTHbIE M3OMATOPbI, MPUMEHEHNE KOTOPbIX Taloke paccMaTpuBanoch.

Yxe B 1860 r. Ha TenerpadHbIX NMMHUAX NCNONB30BaNUCh AECATKN ThicAY hapdopoBbix n3onaTopos. CnycTs ABa roga 3TO KONMYECTBO BbIPOCO A0 COTEH
ThiCAY. Bnocneactsum anekTpoTexHuyecknin apdop npoxoanT MHOFOYUCIIEHHbBIE UCTNbITaHWSA, NPUYEM KaxKabIi NPOU3BOAUTENb, pacnonaraet cobCTBEHHbIM
peLienTom, KOTOpbI 3a4acTylo CBSI3aH C COCTaBOM VMEIOLLIMXCA B HanM4uy nobnmaocTty pya. Kak npaBuno, aTo cMeck KaonuHa, rMyHbl, KBapLia 1 NoneBoro
inarta, noasepraemast TepMmuyeckort obpabotke npu Temnepatype okono 1400°C. MNnacTMyHOCTb CMecH NpUAAoT KAoNWH U IMHa, a KBapL, SBnseTcs
obezxvpmBatoLLym anieMeHToM. MNonesov Wwnat, Temnepatypa nnasieHnst KOTOPOro 3HAYUTENbHO HUXE, YeM Y APYrX KOMMNOHEHTOB, obecrneynBaeT
ocTeknoBbiBaHMe cMecu. OCHOBHbIE KOMMOHEHTbI cMeck bbinu cnegytowmmm: 50% kaonuHa, 25% nonesoro wnata, 25% keapua. Tsepabivi dhapdop —
OTMUYHBIV ANEKTPUYECKUI N30NSATOP, B BOMbLUMHCTBE ClyYyaeB BOAOHENPOHULL@EMbI, KUCIIOTOCTONKUIA U BblaepxXuBaeT bonbLluve nepenagbl Temneparyp
6e3 obpasoBaHus TpelwmH. Papdoposas amarnb NpuaaeT NOBEPXHOCTU MMagKyo CTPYKTYPY, He MMEIOLLYIO Mop.

Ha BcemupHoi BeicTaBke 1878 r. CBOIO NPOAYKLMIO 4EMOHCTPUPYIOT YXKe ABa npounssoanTens dapdopoBbIX N30MATOPoB U3 MNapuxa.

Tpu roga cnycTs, Ha MexayHapofHON BbiCTaBke anekTpoobopynoBaHus, nposoausLuerics B 1881 r. B [Napuxe, yxxe NnpucyTcTBOBan AeCATOK NPOU3BOAUTENE
M30MNALMOHHBIX hapdopoBbIX M3Aenuii Ans Tenerpadum, a Takke ANs ANEeKTPUYECKUX CETEN U Lienei, KOTopble HAaYMHAIOT NOSBNATLCS B 3TOT nepuod. B
1888 r. hapdopoBblie N30MATOPbI MOBCEMECTHO MCMONb3YTCA Ha CTONGax yrMYHOrO OCBELLEHNS.

B koHue XIX ctonetusi chapdpop cran LWMpPOKO UCMOosb30BaThCs B GONMbLUMHCTBE ObITOBbIX 3M1EKTPONpUBOPOB: NaTPOHbI A1 ANEKTPUYECKUX NaMmoYdek,

6rnoku nepeknoyaTenen u WTencenbHble PO3eTKX, BUMKW, OCHOBaHWS 1 ONOpbl TEPMOPE3NCTOPOB, pacrnpeaenmTenbHble KOpobku, AepaTeny nnaBkux
npefoxpaHvuTenen u T. A.

B 1892 r. MNapwxe Ha ynuue Apkeby3npos bbina ocHoBaHa komnaHus Pertus, kotopas Havana npouseoauTe hapdopoBble AeTanu AN UCMONb30BaHNsA B
anekTpoTexHuke. (MpekpaTtuna csoe cyljectoBaHne B 2004 r.)

Ha BcemupHoii BbicTaBke 1900 r. aneKkTpoTexHuyeckasi kepamuka bbina npegcraBneHa BO MHOMMX oopmax: U30NALUMOHHbIE AETanU, SNeKTPoU3onsaLMOHHbIE
amanu (komnanust Godin 13 Mon3a), cnevyeHHble HarpeBaTenbHble CTEPXKHU, CoAepXKallme NPoBoAsLLME NOPOLUKU, hapdOopoBble 3NEKTPOU3ONALNOHHbIE
netanu (komnanus Parvillée Freres).

Cnepnyet oTMeTUTb, YTO elle B 1900 r. B MeXaAyHapOAHbIX TEXHUYECKMX ypHanax Mepmanum n CLUA wmpoko obeyxaanack HoBaTopckas pabota 6paTbeB
Axunna u llyn MNMapBunnen, NocBsiLLEHHAs PE3NCTUBHOW KepaMuke. TEXHOMOTMS BbICOKOTEMMEPATYPHbIX CMeKaeMbIX MOPOLLKOB, KOTOPYHO OHU pa3paboTany B
Mapwxe, Ha ynuue Maytn, 26 n nocne 1898 r. onpo6osanu Ha cBoeM HOBOM 3aBoge B Kpamoiicy (aenaptameHT Yasa), npusena Kk NosiBNeHUo YpesBblvanHo
BbICOKOTEMMEPATYPHbIX TEPMOCTOMKMX KapbnaoKpeMHUEBBIX ANeKTpoHarpeBaTenbHbIX AfIEMEHTOB (COMPOTUBMEHUIN), Takmx kak Silite (okono 1913 r.) n

Globar (okono 1926 r.).

TANCIENS ETABLISSEMENTS |
PARVILLEE FRriRes & (%

56,RUE DE LA VICTOIRE. PARIS

Usines A CRamoisY (2I1sSE)

A8R/CATE.
DE TOUT LE MATERIEL
an Isolatevrs, consoles
of Ferrures diverses pour
Lignes Telegraphiques

o, (NS

bl

o ABR%C‘AT/OA/M rovs d%ﬁf}tﬁ
A
4 ﬂ!uﬂﬂ@f Efs:frnuns
FEma A FRISER
FER® a SOUDER

TONbKO ANA O3HAKOMNEHUNA U MOTYT 6bITb M3MEHeHbI 6e3 npe,a,BapMTeanoﬁ KOHCYy/bTauumn

BouiLLoires
Telepiionigues REcuauns
our
7 3 Dessous pDe PLAT
Traxr.spar;s en_erg.'e | GAiLs
& Aaules lfensrons . TaPiE CHAUFFANTS
: = CWHsINES
= IX: yr e & T D TEETE e |}
1881 roa. PapcopoBble N3oNsaTopbl Ans 1885 roa. PapcopoBbIe ANEKTPONIONATOPb! 1918 roa. W3onsTtopsl 1 otonuTenbHble npubopsl Parvillée (Revue Générale de I'électricité)

ANEKTPUHECKUX pacnpeqenvlTeanblx.yQTpoﬁpTB (La physique moderne: I'électricité dans la
1 ABepHbIX 3BOHKOB Ha BaTapesix (Dictionnaire maison, E.Hospitalier)

des termes Employés Dans La Construction,
Pierre Chabat)

MosiBneHne aneKkTponsonnpoBaHHbIX KNeMMHbIX Konoaok us cgpapdopa

B 1905 r. pacTyLuee ncrnons3oBaHue dapdopa B chepe ANeKTPOTEXHUKN 3HAYUTENBHO YBENNYNIIO KOHKYPEHLMIO, U CTOUMOCTb 3TUX U3AENU pe3ko ynana.
OCc06€eHHO XeCTKON Bbina KOHKYPEHLMS MEXAY HEMELKUMU U aBCTPUACKUMUN NPOU3BOAUTENSIMU.

B lepmaHumn menkune anekTpon3onsumoHHble hapdopoBble U3AENNS NPOU3BOAUIUCE U3 YBMAXHEHHbIX MOPOLLKOB, KOTOPbIE CNPECCOBanNUCh Py4HbIM
yAApHbIM UnK neganbHbIM npeccoM. Bo ®paHumm ata TexHonorns 6eina nsobpeteHa B 1890 r. komnaHven Gardy, Npom3BOASALLEN 3MEKTPOTEXHUYECKUIN
dapcop B . ApXaHTEW, UCMONb3ys ANS 3TON Lienu cTanbHble WTamnbl. [pouecc cocTosin B NofnyyYeHuy rpaHynsita, yBnaxHEHHOr0 CMEChI0 Macna y Bofbl:
0,2—0,3 yacTu pacTtuTensHoro macna, 1,0—1,5 yactn HehTsHOro Macna u 2—3 YacTu macnsHo-BoasHoro pacteopa. K 100 yactam nactel fobaensnm 12—
17 yacten aton cmecu. (Mo3xe ata cmecb ByAeT 3ameHeHa An3enbHbIM Macsiom.) 3aTeM BaXHbIV MOPOLLOK BPYYHYHO nponyckanu Yepes cuto. Tpebyemoe
KONMMYECTBO NOPOLLKA NoMeLLanoch B hopMbl, Fae ynnoTHANOCh yaapHbIMY npeccamu. B 6onee kyctapHoi Bepcun U3genunsi IpeccoBany, 3akpblBast
dopMy 1 yaapsis no Hel MonoTkoM. Mocne nssneyeHus 13 opmMbl KNEMMHYIO KONOAKY OCTaBMSNN HAa HECKONBbKO AHEW COXHYTb, MOCIe Yero NokpbIBanu
crnoem amanu u obxuranu. SToT MeToA AaBan MHOrO GpakoBaHHbIX U3genuii. Bcrnegcteue HEOAHOPOAHOCTY MOPOLLKOB, HEPABHOMEPHOCTY KOMUYECTBA,
nomeLLeHHOro B (hopMy, a Takke Mo NpuyMHe HepaBHOMEPHOCTM MPUIIOXEHHOTO JaBrneHusi 06pa3oBbiBaniMCh TPeLyHbI, a hapop nonyyancsi NopUcTbIM.
Mo 3TMM NpuYMHaM SEKTPUKM TOFO BPEMEHU cHMUTanu, Y4to dapdop 6bin NIoXMM N30NATOPOM, a8 COBCTBEHHO U30MNMPYIOLLMM SIBAANCS TOMBKO CION aMarnu.

B 1902—1905 rr. N30MsLMOHHbIE XapaKTEPUCTUKN SNEKTPOTEXHUYECKOTO hapchopa eLle He Obinv B NOHOW Mepe ﬂPoaHaJ'IVISVIPOBaHbI M U3yYeHbl.
(Uccneposanue M.C. YorTca (M.S. Watts) B c6opHuke Transactions of the American Ceramic Society (Tpyabl AMepukaHckoro kepamuyeckoro obuiectsa), Boin. IV, 1902, cTp. 86; La Ceramique, 1903, ctp. 3, 19;

Sprechsaal, 1903, ctp. 519, 557)

B cBA3M C MOCTOAHHbIM COBEPLLEHCTBOBAHMEM Halllei NPOAYKLUKN, YEPTEXKM, ONUCAHUA, XapaKTEPUCTUKN, UCMO/Ib3YEMbIE B AAaHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHsb!
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HemeLkuit py4Hoi yaapHbIi npecc ans HemeLkuit npecc ¢ HOXHbLIM NPUBOAOM ANS KnemmHble konogkv 13 hapdopa, CAenaHHbIE BPYYHYHO MyTEM MPEeCCOBaHNsi MOMIOTKOM: 3arnofiHeH!e

anekTpoTexHuyeckoro apdopa (1905 La anekTpoTexHuyeckoro dapcopa (1905 La BIaXHbIM rPaHyNATOM BPYYHYIO (YacTHas konnekums). Cyluka aneKkTpoTexHuyeckoro capdopa nocne
Céramique Industrielle, A. Granger, my3eit Céramique Industrielle, A. Granger, my3eit npeccoBaHns (4acTHas Konnekuus).
Ultimheat) Ultimheat)

Cyuika aphopoBbIX U30MSATOPOB Nocre CoeavHeHne dneKTPUYECKVX NPOBOAOB NyTEM CMETEHUs 1892 r. BuHTOBbIE KrleMMHble 3axuMbl (Manuel pratique de l'installation de la lumiéere électrique.
PYHHOrO NpeccoBaHUsi MOSIOTKOM (Y4acTHas B 1892 r. (Manuel pratique de l'installation de la lumiére Installes privées, J.-P. Anney)
Konnekums) electrique. Installes privées, J.-P. Anney)

B 1911 r. 6bina usgaHa KHUra, Ha KOTOPYH YacTo CCbINaloTCs NPY U3roToBneHun apdopoBbIX ANEeKTPOU3oNALMOHHBIX n3aenuin: «Les substances isolantes
et les méthodes d’'isolement utilisées dans I'industrie électrique, by Jean Escard» (/13onsu1oOHHbIEe BellecTBa U MeToAbl U30NALMK, UCNONb3yeMble B
3MEeKTPOTEXHNYECKOM NMPOMbILLNEHHOCTI, XKaH Sckapa). XoTs aBTop yKasbiBaeT yCpeAHEHHbIe COCTaBbl 3NEKTPOTEXHNYECKOro hapdopa, ero AaHHble

06 N3MEHEHUN YAENbHOTO 3NEKTPUYECKOro CONPOTUBIIEHUSI B 3aBUCUMOCTY OT TeMMepaTypbl SBASIOTCA pparMeHTapHbIMU U OrPaHNYEHHBIMU, a TakKe
nokasbIBatoT, YTO B MOHMMAHUKN KOHCTPYKTOPOB aMarb SBnsnack 6onee Ba)kHoM Ans n3onsauuu, Yem coctas hapdopa. ABTOp NOCBALLAET NKLLb 3 CTPOYKU
MCnonb3oBaHuo hapdopa B OCHOBAHWSAX BbIKIOYATENEN, MAaTPOHAX A5 ANEKTPUYECKMX NaMMNoYeK 1 APYrMX MENKUX KOMMOHEHTaXx.

B 1919 r. Mapwxe, no nHnumatnee «Comptoir des fabricants de produits réfractaires», 6bina cosgaHa nabopartopus Anst UCNbITaHUSE KEPaAMUKW.

B ToMm xe rogy npoussoauTens AekopatusHoro dapdopa n3 Jiumoxa ®penepvik fNlerpaH o6beanHnn yeunus ¢ XKaHom MoHAo0, AUPEKTOPOM KOMMaHWUK
Mondot, Vinatier and Jacquetty, kotopas c 1905 r. npov3Boanna B KOMMyHe Qkcuaén (aenaptameHT [JopaoHb) anekTpuyeckue Bbiknoyatenu n3 apdopa
Ans 6b6ITOBOro ocBeLLeHNs. M3 aToro 06beanHeHNss Ha4YHET CBOKO MCTOPUIO MoApasaeneHne aNeKkTPOTEXHNYECKUX n3nenuii komnawum Legrand.

B 1920—1930 rr., nocne pa3BuTuUs anekTpudunkauum, Ha4ancs 3Ha4YnTenNbHbIN POCT OTPACIY ANEKTPOTEXHUYECKUX AeTarnen, u MHorne apyrue
npoussoauTeny Jobasunnmn B CBOM KaTtanoru KneMmHble konogku ns dapdopa: Moor, Fournet, Bouchery, Samet, Pétrier, Thomson u T. 4. KnemmHble konogku
13 dpapdopa HebonbLUMX pa3MepoB, nHoraa 6e3 KpenexHbIX OTBEPCTUN, UCMOMb3YHOTCS B OCHOBHOM ANsi BHYTPEHHEW NPOBOAKM OCBETUTENbHbIX CETEN,
3aMeHsi COeAUHEHNS, CKPeneHHbIe U30MeHTON. B HEKOTOPbIX U3 HUX NPEAYCMOTPEHO 2 3aXUMHbIX BUHTA Mo pasHble OTBEPTKU.

B nekabpe 1923 r. B ViBpu-INopt 6113 Mapwka Gblna TOPKECTBEHHO OTKPbITa NlabopaTopusi, NpeaHas3Ha4YeHHas Ans UCTbITaHUS U30MALMOHHON KEPaMUKK,
cnoco6Hasi TPOU3BOANTbL ANEKTPUYECKVE Pa3psiabl, AOCTUraoLLMe MUIIMOHA BOSLT. (The Joural, 12 gekabps 1923 1)

1925 r. Knemmbl: 0AHONPOBOAHbIE, ABYXMPOBOAHbIE, TPEXMNPOBOAHbIE 63 MOHTaXXHOIO OTBEpPCTUS 1925 r. [1ByXNpOBOAHO COEANHUTESbHbI
(katanor Petrier, mysei Ultimheat) KIeMMHbIi 3axum 6e3 oTBepcTus (katanor
Thomson, my3sein Ultimheat)

SRR

1950 r. Kn C Kpen oTBEPCTUEM 1931 . PacnpegenuTenbHble Kopobku 1 hapdopoBble coeanHUTENBHbIE KNeMMbl (katanor Maure, myseit Ultimheat)

(katanor Moor, my3seit Ultimheat)
OHTaKTbI www.ultimheat.com )
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1933 r. dapdopoBble coeanHUTENbHbIE KITEMMbI C MOHTaXHBIM OTBepcTMeM 1 6e3 Hero (katanor Bouchery, myseit Ultimheat) 1933 1. PapdopoBbIii cCoeanHUTENbHDIN Briok c
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1936 1. dapdopoBble COeANHUTENBHbIE KNeMMbl 6e3 KpenexHoro otBepcTus (katanor Samet, myseit Ultimheat) 1963 r. ®apopoBble CoeANHUTESNbHBIE KNEMMb! q>-’_ (]
C KpenexXxHbiM oTBepcTnem n 6e3 Hero m I
(kaTanor Legrand, myseit Ultimheat) é é
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M3-3a BHeLLHero cxoacTea, 0co6eHHOo ABYXNPOBOAHOU JNMMHEUKU nsaenmmn Legrand, QIEKTPUKU Ha3Basin KreMmMHbIe KONOoAKN N3 cbapcbopa «OOMUHO». U3-3a g =
dopMbl 1 6EMU3HbI UX Takke HasbiBanu «Kybrkamu caxapa. o g_
OHU LLIMPOKO NCMOSb30BaNNCh B COEANHEHUSIX AMEKTPUYECKUX KYXOHHbBIX MNT 1 AyXOBOK, KOTOPblE CTPEMUTENBbHO HackIwanu pbiHoK B 1930-x rr. 3atem % ©
NoABUIIOCH KpeneXHoe 0TBepCTue, YTO NO3BOSUIIO YCTaHaBMMBATL KIEMMHbIE KONOAKU Ha n3genuax n3 nnctoBoro metanna. Ho Takoi HoBbI cnocob s g’[
npumMeHeHus, 0cobeHHO B AYyXOBKaXx 31EKTPUYECKNX KYXOHHbIX MSTAT, BbIABUI1 U HEKOTOPbIE OrpaHNYeHUs no nx TepMOCTOVIKOCTI/IZ npu pocTte Temnepartypbl § [(J)
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1907 r. luameTpbl aNeKTpu4ecknx nposoaos 1933 r. inameTpbl aNeKTpU4ECKNX NpoBoaoB =
(Agenda Dunod de I'électricité, myaeit Ultimheat) (katanor Bouchery, myseit Ultimheat) 9
. Q
Ha HayanbHOM 3Tane U3roToBreHns MeHbIX 3NEeKTPUYeCcKnx kabenen npeanoyTeHne otgaBasiocb orpaHNMYeHuo AnanasoHoB AMaMeTpoB NpoBOAOB, a (e}
ceyeHune kabener B MM? BbIS1o NLLb NPOU3BOAHON OT AMaMeTpa NPOBOAOB, a8 He OCHOBOM Ans Bbibopa ceveruin kabenein. B 1910 r. 6bin npeanoxeH 5
NnopsiAoK CeYEHU NPOBOAOB, MOEHTUYHBIN AencTBYOWMM cTaHgaptam: 0,75 mm?; 1; 1,5; 2,5; 4; 6; 10, 16; 25; 35; 50 MMm?. (Aide-mémoire de poche de I'électricien par Ph. <
Picard, et A. David) [0}
Ho ata nonbiTka CTaHOapTu3aunm okasanacb HEeOO0NrOBEYHON. Camu npoussoaunTenu kabenemn YCTaHOBWUJTIX NMonepeYHble CeYeHNA B C(_)OTBeTCTBVIVI _CO cBoOMMU %
npoun3BoACTBEHHbIMU TpeboBaHusaMu. B katanore Bouchery 1933 r., B oTBET Ha cneundmkaumm, yctaHoBneHHble B Bbinycke 137 «Union des Syndicats de ;

I'Electricité», ans naeHTMdukaumm n3genuin B Cepmmn UCnosnb3oBanoch He CeYeHne, a AMaMeTp NPOBOAHWUKOB B AeCATbIX AonsAx Munnumetpa: 7/10; 9/10;
12/10; 16/10; 20/10; 25/10; 30/10; 34/10n 1. A.

KoHTaKTbI www.ultimheat.com )
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B 1954 r. HauMHaeTcs cTaHAapTU3aLms NPOBOAOB B COOTBETCTBUU C ceYEHMEM B MM 5,5 Mm?; 8 Mm?; 10 MMm?; 14 mm?; 18 Mm?; 22 mm?; 30 Mm?; 40 Mm?,
50 MM? U T. Ai., HO [iNS1 )KECTKMX NPOBOAOB BCErAa yKa3bIBAETCH pa3Mep B AeCATbIX AONAX MUNMMeTpa: 12/10 16/10; 20/10 25/10 31, '5/10.

B 1963 r. komnaHusa Legrand Bce elle AaeT Ans CBOMX KNEMMHbIX KONoAokK 13 dhapdopa cneaytoLime COOTHOLLEHNS:

Ounametp 2,5 onsa npoBofa ceveHnem 3 Mm?

Ounametp 3,5 ona npoBoga ceveHvem 5,5 mm?

DOnametp 4,5 ana nposoga ceyeHvem 10 mm?

Ownametp 5,5 ansa nposoga ceveHnem 18 mm?

[HnameTp 8,5 ansa nposoga cedeHnem 40 mm?

Ounametp 9,5 onsa npoBoga ceyeHnem 50 mm?

B 1983 r. nponsowwna ctaHgapTM3aumsa cedeHnii npoogos: 3 Mm? ctanu 2,5 mm?, 5,5 Mv? — 6 Mm?, 18 Mm2 — 16 mm?, 40 Mm? — 35 MM? COOTBETCTBEHHO.
MosiBuNunce ceveHns 4 mm? n 25 M2,

B HacTosilee BpeMsi CTaHAapTHbIe pa3Mepbl NPOBOAOB B 3NEKTPUYECKMX Kabensix onpeaensiet ctaHgapT IEC 60228.

CteaTtur

CreatuT ObIn U3BECTEH NO4 MHOMMMU Ha3BaHUAMMU:

- MNop Ha3BaHVeM «ropLUeYHbIi KaMeHb», TaK Kak ero Menko3epHUCTOCTb, HebonbLuas TBEpAOCTb U YCTONYMBOCTL K AENCTBUIO OrHS MO3BONANM AenaTb u3
HEro ropLukv 1 KOTIbl. 3Ta 0COBEHHOCTb O CUX NMOP U3BECTHA COBPEMEHHBLIM CKYIIbNTOPaM, KOTOPbIE UCMOMb3YIOT CTEATUT, NMOCKOMbKY OH MSAMKWIA 1 NErko
pexeTtcs.

- [Noa Ha3BaHMeM «TamnbK», KOTOPOE OTHOCUTCS K MATKOMY Ha OLLyMb MOPOLLKY cTeatuTa.

- MNoa HasdBaHWeM «cTeaTuTy, AN ONUCaHUS OTBEPXAEHHOMO C MOMOLLbI0 06Xura BapuaHTa aToro matepuana. KacarenbHo atou oopmMbl cTeatuta, MoraHH
Fenpux MotT! onuckiBaeT, uto Ao 1700 r. xuTenu ropsl uxtensbepr Npuaasany TBEPAOCTL 3TOMY KaMHIO MyTeM 0bxura Ha orHe, 4Tobbl r0 MOXHO 6bIno
nonupoBaThb, U3roTaBnMBarnv ManeHbKue Wapuku, NyroByLbl U OTNPaBNSNM NonHbIe 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 usgaxve 1753 r.

B Havane XIX ctonetuns ero ncnonb3osanu Ans 3roToBReHUs Kamemn 1 Apyrnx AeKopaTUBHbLIX MPeaMeTOB.

Ho »MeHHO NpoMbILLNEeHHNKM 13 HIopHGEPrckoro permoHa 1enonbL3oBanu CBOWCTBa 3Toro MuHepana ewle B 1854—1855 rr. ans nponssoacTBa TEPMOCTONKOMN
KepamMuK1 nyTem TennoBor 06paboTkn ANa npuaaHust TBEPAOCTM U ee UCMONb30BaHNs B HOBOW 0BnacTu: Ans ra3oBblx ropenok. OCHOBHbIMU NOCTaBLYMKaMu
6bIn NoxaH ¢oH LLisapu 1 XaH LtagensmanH 3 HiopHbepra, koTopble 6binv BnagensLaMmm eUHCTBEHHbIX M3BECTHbIX Ha TO BPEMS CTeaTUTOBbIX PYAHWKOB.
OHu 6bIny 06beanHeHbI B CO03 NoA HazBaHWeM «la3oBble ropesnkuy», B KOTOpbIA BXOAMNO 6 nponssoauTenen ua r. HiopHbepr, a Takke Jlaybek n Xutnept e
ByH3ngenb n3 baBapuvu.

Ewe B sHBape 1856 r. MloxaH coH LLBapL, nogan Bo ®paHLmm NaTeHT Ha cnocobbl YNPOYHEHUSI TaNbKOBOTO KAMHS U anktoMOCUIMKaTOB.

3a 40 net cTeatuT He Hallen APYrX BO3MOXHOCTEN ANS MPOMBbILLMEHHOTO NMPUMEHEHNS.

MpumepHo B 1894 r. NoABNAOTCS aLETUNEHOBbIE CBETUIbHUKW, KOTOPbIE Bbln O4eHb HEeYA06HbI, MOCKOMbKY NMPOM3BOAMIN OYEHb ropsiyee nnams, Kotopoe
paspyLuano HakoHeYHuKu ropenok. Ha BcemupHon BeicTaske B 1900 r. napwixckuin ukxeHep Jlyn M. Bynbe nony4un 3o0noTyto Meganbs 3a CTeaTUToByHo
HacafKy Ansi ra3oo6pa3Horo aueTuneHa, 3anateHToBaHHyto B mapte 1895 r. (llyn bynbe, coTpyaHuk dppaHuysckoro xummka AHpy MyaccaHna, y4actsosan B
NPOV3BOACTBE MEPBbIX AMEKTPUYECKUX NeYel Ans NPOM3BOACTBA kapbuaa kanbuus 1 n3obpen, NoMMMO NPOMBbILLIEHHOMO cnocoba npou3sBoacTBa kapbuaa
Kanbumsi, nepsble (PyHKLMOHANbHbIE HAKOHEYHWKIN FTOPENnoK A OCBELLEHMS C UCMONMb30BaHNEM aLeTueHa)

ManousBecTHbIN, KpOMe 3TOM cdepbl NPUMEHEHMS, cTeaTUT Berno ynommnHaetcs Tonbko B 1905 1. B kypce npodeccopa A. IpertHaepa no NPOMbILLIEHHOM
Kepamuke. Criyyam ero MCnonb3oBaHWs B 9NEKTPOTEPMUM 1 OCBELLLEHUN BCE €LLe Bblnv CANLIKOM OrpaHUYEeHHbIMU U HEAABHUMM.

Bckope nocne atoro, npumepHo B 1907 r., coobliectBo «Société Frangaise d’Articles en Stéatite», pacnonoxeHHoe no agpecy nnowagp Boresos, 10, Takke
Ha4ano Npoun3BOACTBO CTEATUTOBLIX AeTanew AN NPUMEHEHUS B SMeKTPOTEPMUN.

HoBble BO3MOXXHOCTU OTKpbINia NOTPEBOHOCTL B M30MATOPaX A aBTOMOOUIbHBLIX CBEYEN 3a)KUraHWs U BbICOKOTEMMEPATYPHbIX U3onsiTopax Ans
3MEKTPUYECKOrO OTOMMEHNS.

U706kl 3aHATL MECTO Ha 9TOM HOBOM, ANHAMWUYHO pa3BMBaloLLEMCS pbiHke, B 1908 r. HemeLkas komnaHus-npoussoauTens dapdopa Philipp Rosenthal &
Co. AG npuobpena 3aBog Thomaswerke B r. MapkTpeasuL, Ha4aB, Takum 06pa3oM, AeSITENbHOCTb B 06/1aCT ANeKTpoTexHuYeckoro dapdopa.

B 1911 r. >)KaH Ockap (*) paccmatprBaeT B Ka4yeCTBE HaAeXHOro N30MsTopa TanbKoBbIi KaMEHb, KOTOPbIV B TO BPEMS TONbKO HeAaBHO Havanwu
MCNOMb30BaTh B ANEKTPOU3ONALMOHHbBIX NACTUHaX U CBeYax 3axuraHusi. B cBoem ecTecTBEHHOM BUAE TarnbKoBbIN KaMeHb yaobeH ans obpaboTku, HO
MMeEeT OrpaHNYeHHYI0 MexaHU4YecKyto NPOYHOCTb, KoTopast yeTynaeT dapdopy 1 Mpamopy. Ero ncnonb3oanue B Buge nopobHoro dhapdopy matepuana,
000XKEHHOIO npu BbICOKOU Temneparype, no-snaumMomy, BbII0 €My HEN3BECTHO. (*: M3onaumoHHble BellecTBa v METOAb! M30NALUK, UCNONb3YeMble B ANEKTPOTEXHNYECKON
I'IpOMbILIJJ'IeHHOCTI/I)

Bnarogaps TexHu4eckoMy nNporpeccy 1 KavyecTBy TanlbKOBOrO KaMHsl, 4OOLITOrO Ha MX pyAHWKaXx, HeMeLKUI HIopHBeprckuin NpothCcoo3 COXPaHsn nouTn
rno6anbHy0 MOHOMOMUIO U KOHTPONMPOBaN LieHbl HAa MPOM3BOACTBO CTEATUTOBbLIX AeTanemn, HAaKOHEYHNKOB roOperiok, N30MATOPOB aBTOMOBUIbHBIX CBEYEN
3aXuraHvs 1 N30nNATOPOB ANeKTpoHarpeBaTenbHbIX anemMeHToB A0 1914 .

Bnokaga Bo Bpemsi [NepBoit MMPOBOI BOVHbLI aKTMBU3MpOBara nouck pyApl 3a npeaenamu FfepMaHnm 1 nonoxuna KoHeL, MOHOMOMMUKW, HO 10661 HeMeLK1X
NPOV3BOAUTENEN OCTaNOCh HEM3MEHHBIM 1 CMIOCOBGCTBOBANO NPOABWKEHMIO [epMaHnM B OTPaCv aMeKTPOTEXHNYECKON KEPAMUKK.

B 1921 r. komnanus Rosenthal Hayana cotpyaHuyaTh ¢ npounssoanTenem AEG B cdepe nsrotoBneHns TexHnyeckoro gpapdopa. B 1936 r. oHm
obbeanHunuehb 1 cosganu komnaHuio Rosenthal Isolatoren GmbH, koTopasi ctana 0gHUM M3 OCHOBHbIX CyOBEKTOB OTPaCy.
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OnekTpoTepmnyeckuin cteatut komnanum Pertus (my3sen Ultimheat) 1912 rop. J1.M. Bynbe, Mapux, N30NSLMOHHbIE AeTanu U3 cteatuTa (bupMeHHbIi 6naHxk, myseii Ultimheat)

21 Hos6ps 1916 r., nockonbky 6nokaga nuwmna PpaHum HEMELIKOTO cTeatnTa, HeoBXOANMOro Ans aBTOMOOUITbHBIX CBEYEN 3a)KUTraHWs, OHW CTanu BaXKHbIM
BOEHHbIM KOMMOHEHTOM. B 3TOT AeHb npombliLneHHuK XKionb-Oayapa [enoHe, bynbeap Mop-Pyasnb, 88, n xumuk XXopx-Jlyn Aumutpu, ynuua Buktopa
KoHcupepaHa, 7, nonyymnu Bo ®paHumm nateHT Ne 505.386 Ha npon3BOACTBO MPECCOBAHHOIO cTeatuTa. OTOT NaTeHT Obin AONOMHEH BTOPbIM, MOMYYEHHbIM
nog Homepom 498.015 16 utonsa 1918 r. Takon matepuan 6bin BGbICTPO NpU3HaH UaeanbHbIM N30NATOPOM AS1S aBTOMOOUIbHBIX CBEYEN 3aXUraHus, a Takke
ONs HarpeBaTenen n HaKOHEYHMKOB FOPENoK AN ra3oBoro ocselleHnsi. OH cocTosn, rmaBHbIM obpasom, 13 61,8% Anokcuaa kpemHusi, 28,1% okcuaa
marHusi u 5,1% okcuaa antomuHus. OH coyeTaeT B cebe TBEPAOCTb, AMEKTPUYECKYIO M3OMSALIMIO MPY BbICOKMX TEMMEpaTypax U BbICOKUX YacToTax, a Takke
YCTONYMBOCTb K BbICOKMM TEMMepaTypam.




BBepeHve B NMCTOPpUIO BNAOB KepaMuUuku, npuMmeHsemMbiX B &
coeAMHUTElNbHbIX KOJmoAKax

B 1919 r. MoHTpén-cy-bya bbina ocHoBaHa KOHKypupytowas komnanus Industrial Steatite, Ets E. Robert and Co., koTopas cneunanusuposanach Ha

M3roTOBMEHUN N3ONSALMOHHBIX AeTanemn Ans anekTpoTepMmyeckoro 060pyaoBaHUsi yTeM NpecCoBaHus.

3 aBrycta 1920 r. Xtonb-Oayapa [enoHe n Xopx-Ilyn umntpr noganu 3assky Ha TOproByto Mapky Isolantite. Bnarogapsi TeCHbIM OTHOLLEHUSIM,

CINOXMBLUMMCSI BO BPEMS1 BOVIHbI C aMePUKAHCKMM NPOMBILLNIEHHMKOM, MaiopoM Ae KannaHom, 6bina Takke co3gaHa komnaHust Isolantite USA,

KOTOpasi Yepes HECKOIbKO NeT cTana KpynHenwmm aMmepukaHcKuM Npon3BoanuTeNeM Kepammyeckoin n3onsumum B 6bICTpO pa3BUBaIoLLECS UHOYCTPUM

papvoobopyaoBaHus.

}8 0K6Tﬂ6p;| 19227 I., B CBA3U C ycnexoMm Isolantite, 6bina co3nana komnanus S.A. L'lsolantite, 3apernctpuposaHHas B MNapuxe no agpecy bynbeap
apubanban, 52.

B 1925—1930 rr. HemeLKoe NPON3BOACTBO CTeaTUTa U NPOMBILLNEHHOrO hapdopa Haxoannock B pykax OCHOBHOM rpynnbl: Steatit-Magnesia AG (Stemag

AG), ocHoBaHHOI B 1921 1. B kKOMMYyHe X03HOpYHH, BO6nu3u r. Jlayd-aH-aep-rernny B baBapun, TpagvumMoHHOM LEHTpEe NPOn3BOACTBA KepaMuKku 1 cTeaTuTa.

Pa3BunBasice B EBpone, B 1928 r. aTa KoMnaHus B3sina nof CBoW KOHTponb B AHMmMnn kKomnanuto Steatite and Porcelain Products Ltd., Haxogsuytoca B T.

CropnopT-oH-CeBepH, rpacdcteo ByctepLump.

Bo ®paHuum ata rpynna noctpouna dabpuky Steatit-Magnesia, kotopas Haxogunace B [Napwxe no agpecy yn. llacdaner, 206. B 1970 r. rpynna

npucoeavHunace k koprnopauum AEG, a 3atem B 1971 r., BMecTe ¢ komnaHuei Rosenthal ctana umernosatbca Rosenthal Stemag Technische Keramik

GmbH.

Ha npotspkeHun 1930—1940 rr. B EBpone n CLUA 6bino pa3paboTtaHo MHOTO TUMOB 3M1EKTPOTEXHUYECKOWN KepaMUK/ C PasnnyHbIMU XapaKkTepucTmkamu,

cpeam KoTopbiX MOXHO OTMETUTL Takue mapku, kak: Sinterkorund, Isomar, Pyranite, Pyrodur, Calite, Calan, Frequenta, Ardostan, Sipa, Condensa, Kérafar,

Rheostite, Calodure, Aloska, Morganite, Globar... .. Kaxapbin nponssoautens TEXHUYECKON KepaMuKn faBarn cBOeMY BUAY NPOAYKLUMN OTAENbHOE Ha3BaHMe.

®dpaHuysckasa komnanusa L. Desmarquest et Cie, cneumanuavpytowiascs ¢ Hadana XIX ctonetus Ha KepaMUYecknx TUMSIX C BbICOKUM NPOLEHTHBIM

cogepxxaHvneM okcmaa antoMyHUS, Hayana npov3BoACTBO U3OMNSTOPOB AN ANeKTpoHarpeBaTenbHbIX ANIeMEeHTOB Moz Toproson mapkoi Ohmolithe.
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1945 rof. CpaBHEHWe U3MEHEHWS U3OTSILIMOHHOTO conpoTuBnenus dapdopa (1) u cteatuta (1),
M3MepEeHst BbINOSTHEHbI HAa MAEHTUYHBIX 06pasLiax
(1945 r. Matériaux électrotechniques Modernes, my3eit Ultimheat)

Cpagy nocne BTropol M1poBOWi BOWMHbI, KOr4a U3-3a HEXBATKW TOMSIMBA A5 OTONSIEHUSt U OCOBEHHO NPUrOTOBIIEHUS MULLM CTanM UCMOJb30BaTb B OCHOBHOM
3MEeKTPUYECTBO, CTEATUT CTAHET CTaHAAPTHBLIM AMEKTPOU3ONSALMOHHLIM MaTepuanom Ans Bblcokux Temnepatyp. Obnagas TepMMYeckon U MexaHU4eckon
YCTOMYMBOCTLIO (BMOpaLmMs 1 yaapbl), COXpaHss OTMEHHbIE TENMOU30NSLMOHHbBIE CBOWCTBA NPY BbICOKONW Temnepatype (Ao 600°C), cTeatutoBas kepamuvka
fonroe Bpems 6yAeT MCMoMb30BaTbCs B LUIMPOKOM acCOPTUMEHTE TOBAPOB AMEKTPOTEXHNYECKON NMPOMBILLIIEHHOCTY, BKOYas aBTOMOGUNbHbIE CBEYM
3aXKUraHusi, pacnpefenuTernbHble YCTPOMNCTBA, HarpeBaTenbHble aMeMEHTbI, XENe3HOA0POXHbIE PaanaTopbl, HarpeBaTeny XAKOCTW, NepeknovaTeni
HarpeBaTeribHbIX MPMOOPOB, N30NALMOHHBIE BYCUHKM, OCHOBaHWSA KOHHEKTOPOB SMIEKTPUYECKUX MIINTOK U T. [.

HeT Huyero yamBuTensHoro B ToM, Y4To Npu Bbibope Matepuana Anst U3roToBneHWs: KNEMMHbIX KOMOAOK, KOTOPble B COCTOSHWN BbIAEPXMBATb TeMMnepaTypbl
6onee 250—300°C, npegnoyTeHne 6bIo OTAAHO CTeaTuTy.

B katanore anekTpuyeckux nnut Toproso mapku Arthur Martin 3a 1949 r. MOXXHO YBMAETb AECATKM AeTanem, U3roToBEHHbIX U3 CTEAaTUTOBON KepaMUKU.

B HekoTopbIX criy4asix, Koraa MoXeT NOSBMSATLCS Mbifb, Bbl3BaHHAsS KOHAEHCALMEN BNaru, ee MHorAa NoKpbIBAKT aMasbHo.

B SaBVICI/IMOCTV; OT TVNa cpefbl, UCNOMb3yeMol ANs PO3XKUra neyun, oHa MoXeT ObiTb Benoii (BoccTaHoBUTENbHAS ra3oBas cpefa) UMm XXenToi (okucnuTenbHas
rasoas cpeaa).

TONbKO ANA O3HAKOMNEHUNA U MOTYT 6bITb M3MEHeHbI 6e3 npep,BapMTeanoﬁ KOHCYy/bTauumn

B cBA3M C MOCTOAHHbIM COBEPLLEHCTBOBAHMEM Halllei NPOAYKLUKN, YEPTEXKM, ONUCAHUA, XapaKTEPUCTUKN, UCMO/Ib3YEMbIE B AAaHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHsb!

OnekTponpoBoaka BepxHern YacTu anekTponnuTbl Mapku Arthur Martin (katanor 1949 r., my3eit 1938 rop. M3onsumoHHble AeTany n3 cteaTtuta Ans anekTpoTepmMun
Ultimheat). Beaae ncnonb3aytoTcsi M30oMsALMOHHBIE AeTanu U3 cteatuta u papdopa (katanor 1938 r. La Stéatite industrielle, my3eit Ultimheat)

Catto 2.2 wtimhoatoom )




B cBA3M C NOCTOAHHbIM coBeplIeHCTBOBaHMEM Hawemn npoAYyKUUN, YepTeXn, OoNNCaHUA, XapaKTepUCTUKU, UCNOoIb3yemMble B AaHHbIX TEXHUYECKUX NaCNOopTax, NpeaHa3Ha4YeHbl

TONbKO ANA O3HAaKOMNEHUNA U MOTYT ObITb U3MEHEHbI 6e3 npe,qBapMTeanoﬁ KOHCY/1bTauumn

BBepeHve B NMCTopuro BNAOB KepaMuku, npmmMmeHsaemMbIiX B &
coeAMHUTElNbHbIX KOoNoAKax

ABTOMaTM3aLUMA npouecca NMUTbA KepaMUYecKUX usgenui nog gaBrieHMem

B 1930 r. komnaHus Isolantite, CLLUA Havyana aBTomaTn3vpoBaTb NpoLiecc NpeccoBaHns cteatuta B oopmax nog AasneHnem nytem moguduvkaumm
0BXMMHBIX MPECCOB AJ151 NPOM3BOACTBA NEKAapPCTBEHHbIX NpenapaToB (xeivc Munnew, suinyck xypHana QST 3a asryct 1937 r., ¢1p. 65).

B Havane 1960-x rr. 1. O. punboBckuMit n306pen B Poccum HOBYH TEXHOMOTUIO NINTHEBOrO (hOPMOBAHUS CTeaTuTa U Kepammky B LIENOM, Ha3blBAEMYHO «IIUTbE
o4 HU3KUM aaBneHnemy. (M. O. Mpubosckuii: «lopsadee nuTbe kepamuueckux usaenuity, 1961, Mocksa—IleHnHrpaa, MocaHeprousaar.)

TexHonorms NUTbs Nof AaBNeHWEM OCHOBBIBAETCS Ha CMOCOBHOCTU KepaMUYeCKUX CMeCel, NPUIroTOBIEHHbIX C UCMONb30BaHNEM creLmansHoro
NONMMEPHOro CBA3YIOLLENO U HarpeTbiX 40 onpeaeneHHon TeMnepaTypbl, UMETb KOHCUCTEHLMIO (DOPMOBOYHON MMKHbI U TEYb NOA AaBNeHNeM B
mMeTannuyeckue dopmebl. MNpu oxnaxaeHun agetanu B hopme oHa 3aTBEPAEBAET, a 3aTeM ee MOXHO BblHYTb 13 hopMbl 1 06xedb. B npouecce obxura
CBA3YIOLLMIA KOMMOHEHT ncnapsietcs. B 1970-x rr. 6611 pa3paboTaHbl ABa OCHOBHLIX METOAA NUTbS NOA, AaBrieHeM. VIx OCHOBHOe pasnunyne cocTout

B TVINE BPEMEHHOTO CBA3YIOLLErO 1 CBSI3aHHOM C HVUM NPUKIaabIBaeMOM AaBNEHNN. M3-3a aTMX pasnmumin CyLLecTByeT pasHuLa B 0bopyaoBaHum,
MCNonb3yeMOM Ans (POPMUPOBAHNSA KEPAMUYECKMX KOMMOHEHTOB, U B NPOLECCe yaaneHns CBs3YHLMX KOMMNOHEHTOB. [epBbIi METOA, Ha3bIBAEMbIV «UTbE
nop BbICOKUM [aBNEHNEM», OCHOBAH Ha MCMOMNb30BaHNM TEPMONNACTUYHbBIX OPraHUYECKUX COeANHEHWIN, KOTOPblE CTAHOBATCS XMOKUMU NpU TeMnepaTypax
o1 150 go 300°C (nonunponunex, NonucTnpon). B atom cnyvae kepamuyeckuii NOPOLLIOK NNacTUULMPYETCS C MOMOLLIbIO 9TOrO CBSA3YIOLLEro B AManasoHe
Temneparyp, B KOTOPOM OHO NMaBUTCS, OXNaXOAETCA U pasfenseTcs Ha rpaHynbl. 3aTem 3TU rpaHynbl HarpesatoT Y NOAalT B NIUTHEBYIO MALLWHY.
®dopmoBaHuWe OCYLLECTBNSETCA B MeTanInMyeckmx popmax npu AoctatoyHo BblcokoM AasrneHumn (5—70 Ml1a). Nocne nssneveHns s opmMbl nonyyeHHas
Aetanb NoABepraeTcs 06Xury, B NpoLiecce KOTOPOro CKUraeTcsl CBA3YHOLLMIA KOMMOHEHT.

[pyroi meTof, Ha3blBaeMblil «NUTbE NOA, HU3KUM AABMNEHWEM», OCHOBaH Ha UCMOMb30BaHNM TEPMOMMACTUYHBIX OPraHNYECKUX COEANHEHWI, KOTOPbIE
CTaHOBATCSA TEKYUYMMU MPY OTHOCUTENBHO HU3KKX Temnepatypax, nopsiaka 60—70°C. OCHOBHbIM CBA3YIOLLIMM KOMMOHEHTOM 3TON CUCTEMbI SIBASIETCS
napadVHOBBI BOCK, KOTOPbIM MABUTCA NPU 3TOW HU3KOW TemnepaTtype. MockonbKy kepammnyeckne nonmMmepHbie CocTaBbl Ha OCHOBE napaduHa nmeroT
[0BOMBbHO HU3KYIO BA3KOCTb U XOPOLLIYIO TEKYHECTb, BLICOKYH MSFKOCTb M MNacTUYHbIE CBOWCTBA NPU AOBOSIbHO HU3KMX TeMnepaTtypax, AN HUX AOCTaTOuHO
HU3KNX 3Ha4eHun aasnenus (0,2—0,7 Mla). B aTom cny4yae kepamnyeckuii NOPOLLIOK CMELUMBAIOT U NNacTUUUUPYIOT C UCNOMb3oBaHWeM napacgrHOBOro
cBs3ytoLLero npy Temnepatype 60—70°C, a NpUroToBNEHHbIV COCTaB 3anunBalT B MeTannunyeckme dopmel. [ocne oxnaxaeHns dopmel geTanb
n3enekaetcs. MapaduH ncnapsieTcs Npu BbICOKOM TeMnepaTtype B Neyn, a 3ateM KepaMmuka NpoxXoanT CTaamio obxura.

lMpoun3BoguTenu cneuunanbHbX aBTOMaTUYECKUX MaLUMH ANS U3rOTOBMEHUS KepaMUYeckux Aetanen METOA0OM NUTbS MoA AaBneHnemM nossunuce B 1970-x r.
Crapenwmn n3 Hux — koprnopauust Peltsman, nosiBunace B CLUA B 1978 r. 3T meToabl NPOM3BENU PEBOSIOLMIO B MPOM3BOACTBE TEXHUYECKUX AeTanen 13
KepamuKu.

NMosiBneHne TepMOpeakKTUBHbIX U TepMoniaCTUu4eCKuUx nracrmacc.

MosiBuBLUMecs B 1930-x IT. TepMOpeaKkTUBHbIE MaTepuarbl OTKPbINY HOBblE BO3MOXHOCTU A NPOU3BOACTBA MHOMMX 3MEKTPOTEXHUYECKUX AeTanewn
METOAOM TEPMOKOMMPECCHM, HO HE CMOIMNN 3aMeHUTb KepaMumKy Npu U3roToBNEHNN KNEMMHbIX konodok. B ceBoem katanore 1932 r. komnanust Maure, rge
OHa No3nLMOHMPYET cebs Kak «eAUHCTBEHHYIO (DpaHLy3CKY0 KOMMaHUIo, B HACTOsILLEee BpeMsi MPOU3BOASLLYI0 KOMMMEKT KOMNAKTHOro o6opyaoBaHuns n3
GakenuTtay, UCnosb3yeT BaKENUT TOMBLKO NPY U3rOTOBIIEHNM KPLILLEK M KOPOBOK, a Ans NPOM3BOACTBA OCHOBAHWUIA U KIIEMMHbBIX KONOAOK MPUMEHSIET KEPaMUKY.
Ho 6akenuT 6bin peBOMIOLIMOHHBIM MaTEPUANOM A KOMMNAKTHLIX 3N1EKTPONPMOOPOB, e OH NPUMEHSNCS A BCEX 3IEMEHTOB KOHCTPYKLMN.

«3a nocnefHve ABaguath NeT KONMYECTBO MaTEPUAroB, KOTOPbLIE UCMONb3YKTCA UMM MOTYT UCMOMNb30BATLCA B 3MEKTPOTEXHUKE, HACTONBKO BbIPOCHIO,

YTO MHXEHepy CTano TPyAHO 3anoMHUTb BCe UX 0COBEeHHOCTU... Briarogaps Tak HasblBaeMbIM NiacTMaccam, UCMonb3yeMbIM B Ka4eCTBEe U30NATOPOB UMK
ON3NEKTPUKOB, Mbl HAONIOAAEM KOPEHHbIE U3MEHEHWSI B 3NEKTPOTEXHUKEY. (1945 r. Matériaux électrotechniques Modernes, mysein Ultimheat)

MosiBneHve npumepHo B 1955 r. TepMmonnacTMyeckmx nnacTtmMacc No3Bonuno co3aath KNeMMHble Konogku u3 rubkoro nonvnamvaa. Ho HU 0auH 13 aTnx
MaTepuanoB He MO3BOMAN UCMOMNb30BaTh KOMoAKM Npu Temnepatype Bbiwe 150°C.

KnemmHbie konogkm «Nylbloc» Posetka ¢ hapcopoBoii ocHoBOW 1 BaxumHas knemma n3 6akenuta
(1963 r. Karanor Legrand, my3sen Ultimheat) 6aKenuToBON KPbILLKOW (1933 r. Katanor Bouchery, my3eit Ultimheat)
(1932 r. Katanor Maure, myseit Ultimheat)

PasButune ANNIEKTPNYeCKUX ctaHgapToB

APEL

Wil
1926 . MapkupoBka 1932 r. MapkupoBka 1932 r. MapkupoBka USE 1932 . MapkupoBka USE Ha 1956 . MapkupoBka APEL- 1957 r. MapkupoBka USE, oTneyataHHas
AP-EL (Société pour APEL-USE (Société pour Ha hapopoBbIX KINEMMHbIX HebonbLUMX 3NEKTPUYECKUX USE-NF c Homepom ctaHpapTa (C32) n
le Développement des le Développement des konogkax Maure. KOMMOHeHTax (katanor MAEHTUUKALVMOHHBIM HOMEPOM
Applications de I'Electricité) Applications de I'Electricité Maure) nponssoauTens (295)
et Union des syndicats de
I'électricité)

Ewe B 1887 r. «Journal of Gaz et de I'Electricité» no nHmumaTuee cTpaxoBon KoMnaHuM onyonukoBan NepBoe U3BECTHOE MOMOXEHNE 06 MHCTPYKLMAX MO
TEXHWUKE 6e30NacHOCTU, KOTopble He0BXoAMMO cobnoaaTe NpPY YCTaHOBKE SMEKTPOOCBELLEHNS. B aTx npaBunax ykasbiBanock, YTo «pa3mMep NpoBO4OB
[OIKeH ObITb NPONOPLIMOHANeH TOKY, KOTOPbIN AOMMKEeH MPOXOAWTb N0 HUM, YTOObI TeMnepaTtypa He npesbiwana 80 rpagycos no Llenbcuto... mecta
coeavHeHUsi MPOBOAOB AOMKHbI BbiTb SNEKTPUYECKM Y MEXaHUYECKM Ge3ynpeyHbl», He YTOUHSIS Gorblie HUYero.

3akoH ot 13 unoHa 1906 r. o pacnpegeneHuy aHeprum gobaBun He06xoAMMOCTb AOMNOMHUTENBHON 6e30NacHOCTH, YKasas, YTO NOTepU ToKa Yepes U3oMnALMo
He moryT npesbiwatb 1/10 000 ot Toka, umpkynupytoLlero B Lenu. (Ans uenv 230 B 10 A aTo AaeT 3Ha4YeHue U3onsLMoHHOro conpoTuenenms 230 kOMm.)

B 1907 r. 6bin1 co3aaH opraH anekTpoTexHuyeckon ctanaaptusaumm: «I'Union des syndicats de I'électricité» (U.S.E.) no nHuumnatmee npodcorosa
3MEKTPOTEXHNYECKON NPOMBILLIIEHHOCTY 1 MPOdcoto3a paboTHNKOB 3M1EKTPOCTaHLMIA. [TocTeneHHO STOT OpraH BHeApWUn cTaHA4apTV3aLmio 060pyAoBaHus,
KOMMOHEHTOB, MPOBOAOB 1 kabenen.




BBepeHve B NMCTOPpUIO BNAOB KepaMuUuku, npuMmeHsemMbiX B &
coeAMHUTElNbHbIX KOJmoAKax

B 1915 r. 6bin1 co3aaH mexnpodcotosHblin 6peHa UNIS-France, npucyxaaembiii NpoM3BOAUTENSAM, rapaHTUPYHOLWUM dpaHLy3CKoe NPOUCXOXOEHNE CBOEN
npoayKumn.

B 1922 r. napwmxckasi KOMMnaHusa nNo pacnpeaeneHunto 3neKTPodHEPrnm N panoHbl MApWKCKOro pernoHa cosganu «Société pour le Développement des
Applications de I'Electricité (AP-EL)» (O6LecTBO pasBuTUa NPUMEHEHUI ANEKTPUYECTBA), yYpeamBLLIee NepBbli 3HaK KadecTBa AN ObITOBOW TEXHUKM,
KOTOpbIN Toraa HasbiBanu «Pyka, koTopasi mapkmpyeT». OfHaKo OH He pacnpoCTPaHSNCs Ha KOMMOHEHTbI UK ManorabapuTHoe obopynoBaHve.

B 1925 r. Coto3 nponaBoamnTenen anekTpoobopyaoBaHus yupeann 3Hak kadectsa U.S.E. OH npuMeHsincst Ans KOMNaKTHOro anekTpoobopyaoBaHus, B TOM
yncne Ans KNeMMHbIX Konofok. Takas Mmepa bbina HeobXxoauMon 13-3a pacTyLlel KOHKYPEHLUM Mexay NPOU3BOAUTENSMU, KOTOPas CHUXana KayecTso
npoayKumn.

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

lMepBoe HopMaTUBHOE NONOXEHUe ANt KOMMOHEHTOB nosiBunock B nybnukaummn USE Ne 67 ot 1928 r.: «[paBuna ycTaHOBKM KOMNAKTHOrO
2rekTpoobopyAoBaHUS MPW MakcUManbHOWM cune Toka 25 amnep». B TpeTbelt YacTy Bbin onpegeneH psg TEXHUYECKUX XapaKTEPUCTUK KepaMUYeCKnxX
KNEMMHbIX KOMOZOK: U30MALMSA, PACCTOSAHUE MEXAY YaCTAMU, HAXOAALMMUCS NoA HaMNpPsHKEHVeM, pasaeneHve, AMaMeTp KNeMMHOro OTBEPCTUSA, 3aXUM
npoBoAa, Nonepe4yHoe cevyeHne MeLHOro NPOBoAa, MOBEPXHOCTU ANEKTPUYECKUX KOHTAKTOB.

3Hak «USE» cTanu HaHOCUTb Ha HEKOTOPbLIE KNEMMHbIE KONMOAKM.

B 10 Bpems ycTpoicTBa perynvposanuch nyonukauven Ne 184: «O6Lume 1 YacTHble TEXHUYECKUE pernaMeHThbl, YCTaHOBIEHHbIE A5 NpeocTaBneHns 3Haka
kavectBa USE-APEL ycTtponctBamy».

Mocne nosineHns nnacTtMaccoBbix matepuasnos B 1935 r. USE ony6nukoBana TeXHUYeCKy MHCTpyKuuto Ne 46 «MeToabl UCMbITaHWUIA NIATLIX U30MNSTOPOBY,
KoTopas 6bina nsmeHeHa u gononHeHa B 1941 r. «Metogamu UCNbITaHWIM NNAcTMAcC, UCMOMb3YeMbIX B 3MEKTPOTEXHUYECKMX KOHCTPYKLMSXy. OnpeaeneHns
MEeTOA0B 1 06pa3LoB AN UCMIBITAHUIA B 9TUX MHCTPYKLMSX CTany NpsMbIMU NpeaLlecTBEHHNKaMU COOTBETCTBYOLLMX AENACTBYIOLLMX CTAaHAAPTOB.

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

B 1939 r. nosiBuncs 3Hak kavectBa NF, BBegeHHbIi AFNOR (Association Francaise de Normalisation), koTopbii BCTYnun B cuny Tonbko nocne Bropon
MUpoBoOW BOWHbI. 3aTem APEL gobasnseT k csoemy norotuny 3Hak NF.

B 1947 r. «Union Technique des Syndicats de I'Electricité» ctan Ha3biBaTbCcss «Union Technique de I'Electricité (UTE)». INorotun USE anst KOMNoHeHTOB
OCTarncs HeM3MeHHbIM.

B 1951 r. paamepbl MEAHbIX 3MEKTPUYECKUX NPOBOAHWUKOB Bbinv cTaHaapTuanpoBaHbl ctaHgaptom NF C19, npaBuna M3roToBNeHUS KOMMaKTHbIX

npnbopos — Lupkynspom Ne 67, a 6biToBble ycTaHoBKM — npasunom USE 11 n umpkynspom Ne 11.

B 1957 r. B ctaHgapTe NF C11 yka3blBanoch, 4To B 6bITOBbIX YCTaHOBKaX COEAMHEHUS U LUYHTbI MPOBOAOB PEKOMEHAYETCH BbIMOMHATL C UCNONb30BaHNEM
BUHTOBbIX COEAVHUTENBHbLIX YCTPONCTB UMW aHanormyHbIX NpucnocobneHnin. 3To ObiNo NoMbITKON NPeKpaTUTh LUMPOKO pacnpoCcTpaHeHHoe NCnonb3oBaHne
N30MEHTbI ANSA COEAUHEHUN.

MepBble MexayHapoaHble CTaHAapThl 3anekTpobe3onacHoCTH Ans 6biToBbIX anekTponpubopos (cepun IEC 60730 n IEC 60335), nosiBMBLUMECS B Havane
1970-x rr., YETKO pasnuyany N3oNsaTopbl U3 KEPAMUKW, TEPMOPEAKTUBHbIX Y TEPMONIACTUYECKMX MracTMace, otaaBas NpeanovTeHne 3onsunoHHbIM
XapaKkTepucTMKaM Kepamuku, BKIOYasi nokasaTenb CTOMKOCTM K Npoboto 6onee 600, a Takke NPpeaoCcTaBnsnv UM MHOMO UCKIMHOYEHWUIA U3 UCTIbITAHWI.

OHu Takxe ycTaHaBnuBanv npeaen MakcuMarnbHOW TeMnepaTypbl AN BHYTPEHHUX aeTtanen s natyHm (210°C), HukenmpoBaHHou natyHu (185°C),
HukenuposaHHon ctanu (400°C) n Hepxasetowen ctanm (400°C). MNMocnegHue naMeHeHUs cTaHaapToB elle bonbLue 6raronpuAaTCTBOBaNu Kepamuke.

B 1990 r. nosiBMNcs caMblii COBPEMEHHbIN CTaHAAPT ANA 3NeKTPUYeCKnX KnemmHbix konopok: IEC (EN) 60998 1, B yacTHOCTK, YacTb 2
«CoeauHnTenbHblE YCTPOWMCTBA AN HU3KOBOMBLTHBIX Lienei 6bITOBOro U aHanormyHoro HasHaveHus. Yactb 2-1. [lononHutenbHble TpeboBaHus k
COEAVHUTENBHBIM YCTPOCTBaM C pe3bb0BbIMM 3aXKMMaMu, UCNONb3yeMbIMU B KAYECTBE OTAENbHBIX Y3MoB». B YacTHOCTM, 3TOT cTaHAapT nepecMaTtpyBaeT
HECKOMNbKO KPUTUYECKN BaXKHbIX NapaMeTpoB:

1. MakcmmarnbHbI HarpeB KNeMMHbIX 3aKMMOB 3a cyeT adpdekta [xoyns (45°C) B 3aBUCUMOCTY OT CUMbl TOKA.

2. NcnbiTatenbHble TOKM B COOTBETCTBUN C NMPOXOAHBLIMU CEYEHUSIMU, KOTOPbIE MOXHO HaMTU Ha KNEMMHbIX KONoAKax HEKOTOPbIX Npou3soauTenen (24 A ans
ceyeHust 2,5 mm?, 32 A ana 4 mv?, 41 A ans 6 mvm?, 57 A ans 10 mvm?, 76 A ans 16 mm?, 101 A ansa 25 mm?2).

3. JIMHUM yTeYKkn 1 paccTosHMSA BO3AYLLUHbIX MPOCIIOEK, KOTOpble COCTaBNAT 4 MM AnA HanpsxxeHu ot 250 fo 450 B BknoumTensHO 1 6 Mm ans
HanpsbkeHuit oT 450 go 750 B BKMoUYMTENBHO. ST PaccTOSHUS NPUMEHSIOTCS MeXAy NPOBOAaMM PasfnMYHON NONAPHOCTU, MPOBOAAMU U MOHTaXHbIM
KPOHLUTENHOM, @ Takke BO3MOXHOW METannmM4eckon Kopobkon, KoTopas 3akpblBaeT KNEMMHbIE 3aXKMUMbI.

4. MyHuMarnbHoe 3HaYyeHve N30MSILMOHHOIO COMPOTUBIIEHMS, KOTOPOE AOMKHO ObiTb 6onblie 5 MOM.

5. 3HayeHve HanpsXXeHWs UCTbITaHNS MPOYHOCTU U30NSALMM B TEHEHNE OAHON MUHYTbI, KOTOPOE AOMKHO cocTaenaTb 2500 B Ans kneMMHOW Konoaku,
paccunTaHHo Ha paboTy npu HanpsbkeHun ot 250 go 450 B BkntoumTenbHo, 1 3000 B ans KNneMMHOW KONoaku, npeaHasHadeHHon anst paboTsl npu
HanpshxeHun ot 450 go 750 B BknoumTensbHO.

B oTHOLLEHNM ceveHuin 6onee 35 Mm? aToT cTaHgapT 6bin gononHeH IEC (EN) 60999.

B T0 e Bpems nosiBUICA BTOPOW 3TaNOHHbIN CTaHAAPT. KacaloLMNCA KNeMMHbIX kononok: ctaHaaptT EN 60947-7-1. sBnepBble ony6nMKoBaHHbI B
1989 r., Tenepb B Bepcum oT aBrycta 2009 r., rae onucbIBalOTCA KNEMMHbIE KOMOAKW ANS MeOHbIX NMPOBOAOB B NPOMbILLIIEHHOM UCMONb3oBaHUM. OH BKNoYaeT
B cebs O0omMbLUyto YacTb BbllleyKa3aHHbIX CTaHAAPTOB, HO COAEPXMT, B YaCTHOCTM, CTaTbio, KOTOpas onpeaenser MUHUMansHoe nageHne HanpskeHus Ha
KNEeMMHbIX 3axxumax 3,2 MB npu nHTeHcnBHoOCTM, paBHon 1/10 MakcumanbHON MHTEHCUBHOCTY UCTbITAHUS NPU MaKCUMaIbHbIX TEMNEPaTYPHbIX YCIOBUSX.
Hanpumep, Anst KNEMMHbIX 32XKMMOB Ce4YeHMEM 6 MM? 1 curoi Toka 4,1 A 3TO COOTBETCTBYET CONPOTUBIEHNIO nopsiaka 0,78 MOM. [Insa KNeMMHbIX 3a)KMMOB
ceyeHnem 50 Mm? conpoTuBreHue ctaHoBuTcs paBHbIM 0,21 MOM npu cune Toka 15 A.

B cnyyae ¢ kneMMHbIMY KONoaKamu, KOTopble UCMOMb3YHOTCS MPY BICOKOW TEMMepaType, aTa XapakTePUCTUKA SBMSETCS KpaHe BaXKHOWN.

B aTOM cTaHAapTe HET NOPOroBOro 3HaYeHNs Ans PacCTOSIHWIN BO3AYLUHOW NPOCMOWKA U paccTOsiHUN yTedku npu 450 B. ECTb noporoBble 3HayeHus Ans
HanpsbxeHun 250 B, 400 B n 600 B.

[MonesHo 3HaTb, YTO B 3TUX ABYX CTaHAAPTaX, 3@ UCKITIOYEHNEM MapKUPOBKKX T, NOCHe KOTOPOW NPOCTABMAETCA 3Ha4YeHWe TeMnepaTypbl, MakcuMarnbHas
TEMI'IepaT)g%':I OKpYXatoLLen cpeabl KNeMMHbIX KONOAOK Mpy HopMarbHou paboTe cocTasnser 40°C. Taiwke HET knacca pacyeTHON TemnepaTypsbl

Bbiwe 200°C.

CraHaapTbl NO KepaMuke

Ewe B 1900 r., nroMyMo cTeaTuTa, HemeLikasi MPOMbILLIIEHHOCTb Y)Xe Havana pa3pabaTbiBaTh XapOCTOWKY KEPaMVKy C BbICOKUM MPOLEHTHBIM coaepKaHnem
okcuaa antomunus (1900, Qumcke Kepamm14yeck1e 30ATOPbI A4S 04eHb BbICOKMX Temneparyp. XL, ¢. 101—102.).

M xots MepBas MupoBasi BOWHA Ha BpeMs NpekpaTtuna 3KCnopT HEMELIKOW TEXHUYECKON KepaMmku, pasBuTve 1o oTpacnun 6eicTpo caenano MepmaHuio
BeAyLMM MUPOBLIM Npon3BoguTenemM. [oaTomy, Mo Noruke BeLLen, MIMEHHO dTa CTpaHa NepBoN YCTaHOBUMA CTaHAAPTLI COCTaBa U XapakTepUCTMK
TEXHUYECKOWN KEPAMUKN.

B 1974 r. 6b1n pa3paboraH Hemeukuin ctaHaapT VDE 0335-1 (DIN 40685-1): TexHnYeckue yCcrnoBust Ha U30MnsLMOHHbIE MaTepuanbl U3 Kepamuku, nx
Knaccudukauus, obsisatenbCcTea, TUM.

Kepamvka nogpasgensiercsi Ha CEMeNCTBa B COOTBETCTBUM C OBLLMM COCTaBOM U U3OSALIMOHHBIMU XapakTepuctukamu. B yactHocTu, 6binm YyeTko
onpegeneHbl U3MEHEeHUs1 TEPMOCTOMKOCTH.

B 1997 r. aT0T HemeLKkui cTaHAapT Obin BkntodeH B ctaHgapt IEC 60672-3 «Matepuanb! kepaMuyeckne 1 CTEKNSHHbIE 3MEKTPOU3ONSLIVOHHBIEY.

B cBA3M C MOCTOAHHbIM COBEPLLEHCTBOBAHMEM Halllei NPOAYKLUKN, YEPTEXKM, ONUCAHUA, XapaKTEPUCTUKN, UCMO/Ib3YEMbIE B AAaHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHsb!
TOJIbKO /19 03HAKOM/IEHUA U MOTYT BbITb M3MEHEHbI 6e3 NpeaBapuUTebHOM KOHCYAbTaL UK
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B cBA3M C NOCTOAHHbIM coBeplIeHCTBOBaHMEM Halemn npoAYyKUUN, YepTeXn, OoNNCaHUA, XapaKTepUCTUKU, UCNOoIb3yemMble B AaHHbIX TEXHUYECKUX NaCNOopTax, NpeaHa3Ha4YeHbl

TONbKO ANA O3HAaKOMNEHUNA U MOTYT ObITb U3MEHEHbI 6e3 npe,a,BapMTeanoﬁ KOHCY/1bTauumn

TexHu4yeckas nHcpopmaumus o cCoeaAUHUTESIbHbLIX KoroakKax, ¢Q~

N3roToBJI€HHbLIX N3 KepaMUKN U nonnamumaa

BBeaeHue

CyluecTBytolme cTaHaapThbl Aaneko He B NONHOWM Mepe peLuatoT npobrnemMy TEPMOCTOMKOCTU KepaMUYECKUX KNeMMHbIX Kornofok. Ha dhapdopoBbix kneMmHbIx
Konopkax, KoTopble NoSiBUNUCH B Hadane XX cTonetus, B Ka4ecTse U30MALMOHHOrO MaTepuana ucnonb3oBanu KepaMmuky fuLlb NOTOMY, YTO He Bblno Apyroro
3KOHOMUWYHOTO 3MEKTPOM3ONSALIMOHHOIO MaTepuana ¢ JOCTaTO4HON MEXaHUYeCKON NPOYHOCTBI, KOTOPBIA MOXHO Obino 6bl OTNNTL B hopme. TepMOCTOMKOCTb
B BGbITOBbIX AMEKTPUYECKUX YCTAHOBKaX Oblnia BTOPOCTENEHHLIM NapaMeTpoM.

OpHako nocTeneHHo B NOBCEAHEBHOM NMPUMEHEHUN KepamuKa YCTynuna MecTto nnactuky. Kepamuka (papdop 1 cteatunT) UCronb3yeTcst TONbKO B TeX
cny4yasix, korga rnaBHbIM TpeboBaHMEM SIBNSETCS MEXaHW4eckasi MPOYHOCTb M YCTOMYMBOCTb K BBICOKMM TEMMNEPATypaM, Yero Henb3s JOCTUYb, UCMONb3ys
TepmonnacTuyeckve nnacTtMaccehl N TepMopeakTUBHbIE MaTepuarnsbi.

B crangapTtax onncaHo HEMHOTO Cry4YaeB NPUMEHeHUs 3TUX BUAOB NnacTMacc, a Mapkuposka T200, npeacTaBneHHas B HEKOTOPbIX M3 HUX, HeJocTaToyHa Ans
Kepamuku.

XOTS B 9NeKTPUYECKNX CTaHaapTax NpeayCcMOTPEHbl HEKOTOPbIE O4EBUAHBIE UCKITIOYEHNS NS UCTbITAHUIA KepaMUYeCKUX U30NSATOPOB, OHW He AenatoT
pasnuunin Mexay TMnamm Kepamuku, a ee M3oMnsALMOHHbIE CBOMCTBA NPU BbICOKMX TeMNepaTypax UrHOPUPYHTCH. To e camoe OTHOCUTCS U K TePMOCTOMKOCTMN
METanoB, UCNOMb3yeMbIX ANt U3TOTOBMEHUS ANEKTPUHECKMX KIEMMHBIX 3a>KMMOB.

B nocnenHue rogpl nosiBunack NOTpeGHOCTL BO Bce Goree BbICOKMX TeMnepaTtypax, HaMHoro npesbiwwatolmx 200°C, Hanpumep cTaHg4apTbl OTHECTOMKOCTH
ans kabenen: NFC 3270, IEC 60331, EN 50200, DIN VDE 0472, yacTtb 814, BS 8434-2, BS 6387 A, B, C,Su T 4.

3T cTaHAapThl UMEKT pasHble 3HaYEeHUS TEPMOCTOMKOCTM, Ha4yuHas oT 650°C B TedeHune 30 MuHyT Ao 950°C B TeyeHre 180 MUHYT.

HemHoro pa3po3HeHHoW nHdopMaLmmn 0 cTaHgapTax YCTOMYMBOCTM K BBICOKUM TeMMepaTypam HeaocTaToqHo: Hanpumep, ctaHaapT EN 60730-1 (anemeHTsl
ynpaBneHus ansi 6eIToBbIX NPUOOPOB) AaeT MakcumarbHyto Temnepatypy kepamuku 425°C B §14-1, 200°C Ha HUKENUPOBaHHbIX NaTyHHbIX BbiBoAax 6.35 1
230°C ansa naTyHHbIX KNEMMHBbIX 3au1MoB 6e3 nokpbiTus; 400°C ans ctanu U T. 4. YNOMUHaHWS 0 cneuuanbHbiX TemnepaTtypax Ans HAKeNs HeT.

UT06bI NPaBULHO OLIEHUTL BO3MOXHOCTN KEPAMUYECKUX KNEMMHBIX KOMOAOK, Mbl MOCHMTaNM, YTo 6b1n0 6bl NONE3HO NPeaoCTaBUTL KOHCTPYKTOPCKO-
TEXHWYECKUM OTAenam COOTBETCTBYIOLLME TEXHUYECKMNE AaHHbIE.

Pazgen nepBbIU: N30MALMOHHbIE AeTanu
coeaAuHUTENbHbIX KOJNIOAOK

SneKTqueCKMe n MmexaHn4eckme XxapaktTepuCctukm KepamMmumku, MCHOHb3yeMOﬁ B
coeaAHUTEeNbHbLIX KOoNmogkKax

PasznuyHble BUObBI KEpAMUKK, UCMONb3YeMbIE B KNEMMHBIX KONOAKaX M 3M1EKTPOU30NSALMOHHBIX AETansX, OTNMYalTCs NO CBOEMY COCTaBy, CNocoby
N3rOTOBSIEHUS! U, B OCOBEHHOCTU, MO U30SSALIMOHHLIM CBOWCTBaM (YAernbHOMY CONPOTUBIIEHMIO) B 3aBUCUMOCTUN OT Temnepatypbl. [Npu ncnonb3oBaHum
KNEMMHbIX KOMOZOK B pa3HbIX cdepaXx X BbICOKOYACTOTHbIE SIIEKTPOU3ONSALMOHHbIE XapakTEPUCTUKUN HEe SBMSAKOTCS BaXHbIM Kputepuem. Bee atu
KepamMmnyeckme nsnenus, pasyMeeTcsi, HEroptoume 1 knaccuuuyMpoBaHbl B SNIEKTPUYECKUX CTaHAapTax C nokasatenem CTOMKocTH k npo6oto (CTI),
npesbiwatoLmm 600. 3TO caMbli BEICOKUIA KITACC COMPOTUBIEHUSI MOBEPXHOCTHBLIM TOKaM.

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

Kepamuka rpynnsi C100

OCHOBHbIMW KOMNOHeHTaMu kepamukm rpynnbl C100 (bapdop Ha OCHOBE LLENOYHOro CunmkaTa antoMUHUS) SBASIOTCS KBapL, NOMEBOW LWnaT 1 KaonwH,
KOTOpble AenatT ee NoXoXel Ha AeKkopaTUBHbIN 1 BbIToBON hapdop.

®apdop C111: 370 NpeccoBaHHbIN KpeMHUcodepXaLLmin haptop C OTKPLITON NOPUCTOCTLIO He Gonee 3%, anekTpuyeckasi MPOYHOCTb KOTOPOTO U3MEHSIETCS
B 3aBMCUMOCTU OT CTeneHun cxaTus. MNpobrnema ero nopucTocTn pellaeTcsi 3a CHET rma3ypoBaHus.

OH MMeEeT OTNUYHbIE ANEKTPOU3ONSALIMOHHbBIE CBOMCTBA NpW KOMHaTHoM Temnepatype (1011 Om-m npu 30°C), Hennoxue npu 200°C (106 Om-M), HO ero
yAenbHoe conpoTmenenve pesko nagaet npu 300°C n coctasnsieT Bcero 100 Om-m npu 600°C.

OTO caMblli CTapbl ANEeKTPOU3ONALMOHHBIN kKepamuyecknini matepuan. Elle B koHue XIX ctonetusi oH TpaguLMOHHO UCMONb30Barcs C LEenbio N3roTOBMNEHUS
3MNEeKTPOU3ONSALMOHHbBIX AeTanen Ans npyuMeHeHns B ObITy MPU HU3KUX TEeMNepaTypax: OCHOBaHWA BblKftouaTenen, namMrnoBble NaTpoHbl, AepXaTenu NpoBoOAOB,
3MNEKTPUYECKME KINEMMHbIE Konoaku. Koraa oH NoKpbIT 3Marnbto, ero Nerko YNCTUThb. JlutelriHble (hopMbl NPOCTbIE, U KX NIETKO M3rOTOBUTbL C MOMOLLbHO
anemeHTapHoro obopyaoBaHus. Ho xoTa aToT matepuan naeanbHoO NOAXOAMT AN MCNonb3oBaHust npu Temnepatype Ao 200°C, ¢ poctom Temneparypsbl

€ro NpMMeHeHne CTaHOBUTCSI OMAacHbIM MO NPUYMHE BbICTPON NOTEPU U3OMALMOHHBIX CBOMCTB. [JOpOrocTosILLMiA NPOLIECC U3FOTOBMEHNUS BPYYHYH CIOXHO
aBTOMaTM3MpPOBaTh, HO OH BCE ELLE UCMOSb3YEeTCs B CTPaHaxX C HU3KOM onmnaTon Tpyaa. 3HauynTenbHble AOMYCKM MO pa3mMepam, 6onbLUIO NPOLEHT 6pakoBaHHbIX
V3Aenvn n3-3a TpeLUVH, KOTopble NOSBNSITCA MO NPUYYHE HEPAaBHOMEPHOTO NPECCOBAHUS.
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Mpumepk! TpewmH Ha capdope C111

®apdop C110: 310 NnacTudmLUMpoBaHHbIA hapdop, KOTOPLI MOXHO NUTE Nog AaBneHvem. ObnagaeT NPeBOCXOAHOM NEKTPUYECKON MPOYHOCTbLIO NopsiAKa
20 kB/MM. MockonbKy OH HEe MOPUCTLIN, Er0 HE HY>KHO MOKPbIBAaTb AMarblo, 3a UCKIYEHNEM CrlyvaeB, Koraa Heo6XxoaAMMO 06ECNEYNTL NETKYHO OYUCTKY.

Ero nsonsumoHHble XxapakTepucTukm no Temnepatype Takve xe, kak y C111, to ectb 1010 Om-m npu 30°C, 106 npu 200°C, kpome Toro, yaenbHoe
COMpOTMBMEHME Tak e pesko nagaeT npu npubnmkeHum k 300°C, gocturas 100 Om-m npu 600°C.

CteatntoBas kepamuka rpynnosi C200

CreatnTbl oTIMYatoTCs oT hapdopa BbICOKMM NPOLEHTOM cofepaHus okemnaa marims (MgO), npumepHo ot 26 Ao 32%, B ocTanbHOM 3Ta pasHOBUAHOCTb KepaMuKu
COCTOUT U3 Anokenaa kpemHus (SiO,) 1 LWKMXTOBLIX MaTepuanos. TO MaTtepuan ¢ BeCbMa BbICOK/MY 3MeKTPOU30NALMOHHBIMU XapakTepUCTUKaMU, BbiAEPXUBAIOLLMA
BbICOKME TeMMepaTypbl, KOTOPbIN COXpaHseT CTabunbHOCTb Npu Temnepatype 6onee 1000°C.

TUNnYHbIE NPOU3BOACTBEHHbIE NPOLIECChl — CyXO€e NPecCoBaHue, 3KCTPY3us, NUThbe U Nofycyxoe npeccoBaHune. OH Takke U3roTaBnMBaeTCst METOAOM NUTLA NOA,
[AaBrneHnem, B NnacTMhnLmMpoBaHHoii hopme, 1 NO3BONSET UCTMONb30BaThL XKECTKNE AOMYCKU.

Martepuan obxuratot npu Temneparype okono 1400°C, n B pesynsraTe KpucTannmaaumm, nnaskv M pacTBOPEHWSI BO BPEMSi OCTEKIOBbIBaHUS obpasyeTcst cteatut. Ytobbl
MoMyYnTb YACTYIO MOBEPXHOCTb, KOTOPYIO MOXHO NErko o4unilaTh, CTEATUT MOXHO NOABEPTHYTH rNasypoBaHUIoO.

Crteatut C210, Tak Ha3blBaeMbI «HU3KOYACTOTHBIN CTEATUT», PEAKO UCMONb3YETCS B MPOU3BOACTBE SNEKTPOTEPMUYECKMX KIIEMMHBbIX Korofok. Ero nonyyatot

nyTeM nosycyxoro npeccoBaHusi. OH TpebyeT HaHeCceHNsl dManu, MOCKOIbKY MOPUCTOCTb ATOr0 Matepuarna coctaensiet nopsgka 0,7%. CoxpaHsieT xopoluve
TENNou3onsLMOoHHblE CBOCTBa Aaxe npu Temnepatype 600°C (1000 Om-m).

Crteatut C220, Takke Ha3blBaeMbI «HOPMarnbHbIM CTEATUTOM», 06nNaaaeT HyNneBoW NOPUCTOCTbIO U coaepxuT oT 1 Ao 2% Na,O u ot 3 go 6% okcuaa anoMuHUs 1
wnxToBOro Matepuana. Kak n'y C210, yaenbHoe conpotusneHue coctaenset 10 Om-m npu 30°C, 10" Om-m mpn 200°C 1 10° Om-Mm npu 600°C.

Creatut C221, TakKe N3BECTHbIV KaK «BbICOKOHACTOTHbI CTEATUTY», UMEET HyNeByto NOPUCTOCTb U oTnnyaetcsa or C220 nobaeneHvem 7% okcuaa 6apust (BaO).
O6nafaeT BbICOKUMI SMEKTPOU3ONSLIMOHHBIMIA CBOMCTBAMM NPY KOMHATHOI Temnepatype (10" OM:M), MeeT nyullee yaenbHoe conpoTuareHue npu 600°C:

100 000 Om'Mm, B Thicsady pas bonblue, Yem y dhapdopa. MoxeT nsrotaBnneaTbCa METOAOM NUTbSA NOA AABMEHNEM C BbICOKOW TOYHOCTbIO. CriegoBaTtenbsHo,

3TO naeanbHbI MaTepuan Ans KNeMMHbIX KOMOAOK, KOTOpbIe AOMMKHbI BbAepXKMBaTh BbICOKME UMW O4eHb BbICOKME TemnepaTypbl. Ero MoXHO ncnonb3oeathb B
HeobpaboTaHHOM BUAE UMM 3ManNMpoBaTh, ecnv Heobxoauma rrnagkas NoBEPXHOCTb.

wwimheatoom ) a0 2.2




TexHu4yeckasa nHcpopmauusa o cCoeaAUHUTESIbHbLIX KoroakKax, 8
U3roTOBNMEHHbIX U3 KepaMUKN U nonuamumaa

Kepamuka rpynnsi C600

Copepxawan antoMmHui kepammka C610 ¢ HU3KMM CofepXKaHNEM LLIESoUN, TakKe U3BECTHAs KakK MyFnnT, COOAePXKNT BLICOKWA MPOLIEHT OKcuaa antoMUHUS
(AI203) — okono 60%, ocTanbHOe coAepXUMoe cocTaBnsaeT anokena kpemHus (SiO2). Mimeert Hynesyto nopuctocTb. Obnagaer xopoLuen TepMOCTONKOCTbIO U
3NeKTPON3OMNALVOHHBIMM CBOWCTBaMM, B TOM Yncne npu Temneparype ao 600°C (10 000 Om-m). XopoLuasi yCTOM4YMBOCTb K PE3KUM M3MEHEHUSIM TeMnepaTypel,
BbICOKas MexaHu4yeckas NPOYHOCTb U HU3KUI KOS MULIMEHT paclumpeHns AenaroT aToT Matepuan npeanoyTUTENbHLIM A5 M3rOTOBIEHNS N30MSTOPOB
TEPMOPE3NCTOPOB 1 3aLLUMTHBIX TPYOOK AaTUMKOB Temneparypebl. M3-3a TpyAHOCTEN C MUTbEM OH HE UCMOfb3YeTCs NPY U3rOTOBEHNN COeANHUTESNbHbIX
KOJOAOK.
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WcnbiTatensHas nevb Ana onpeneneHns 3aBUCMMOCTU yaeribHOro ConpoTUBNEeHUss KepaMmnkn ot TemnepaTtypbl KpI/IBbIe 3aBMCUMOCTW U30MALMOHHOIO CONPOTUBIIEHNA OT TeMNepaTypbl KIEeMMHbIX
(na6oparopusi Ultimheat) KONOAOK, U3rOTOBMEHHbIX U3 pasnnyHbIx TUNoB kepamuku (C110, C111, C220, C221),
TonwmHa 2 mMm. HopmatueHbii npegen — 5 MOwm.

MakcumanbHas TemnepaTtypa KepaMUKU B KINIEMMHbIX KOrogKax

OnekTpoTexHuyeckas kepamvika paboTaeT npu o4eHb BbICOKON TemnepaType, kotopast gocturaet 1400°C, 1700°C mnu gaxe Bbiwe. OgHako npu
MCMONb30BaHNM B 3NEKTPUYECKMX KIIEMMHbIX KONOAKAX U U30MATOPax KPUTUYECKM BaXKHbIM NapaMeTpoM SBMAAETCSH U30NSLUMOHHOE CONPOTUBIEHME.
CraHgapt IEC 60998 yctaHaBnuBaeT M1UHMManNbHOE U30MALMOHHOE conpoTusneHne 5 MOM mexay YacTamu, HaXoasLLUMMUCS NoA HanpshkeHeMm, a Takke
Mexay YacTsMU, HaXOAALMMUCS NOA HaMPSPKEHMEM, U YaCTAMMU, KOHTAKTUPYIOLLMMW C 3eMMEeN, TakMMK Kak MOHTaXHas nnata.

M30nsumMoHHOe ConpoTMBIIEHNE 3aBUCUT OT:

- TOMLWMHBI U30MSLUM B caMoM criabom mecTe;

- TemnepaTypbl.

B cambix cnabbix MecTax, TO €CTb MeXay KPenexXHbIMU BUHTAMMU U ANIEKTPUYECKUMUN 3aXXUMHbBIMY KNEMMaMM, KOHCTPYKLMS HALLUX KePaMUYEeCKNX KNEMMHbIX
Konogok obecneymBaer:

- MVHUMarbHYH TOMLMHY CTEHKM 1,2 MM Ans KNeMMHbIX konogdok Ao 250 B;

- MMHUMarbHYIO TOMLWMHY CTEHKM 2 MM A5 KNeMMHbIX Kornoaok Ao 450 B;

- MMHUMarbHYH TOMLMHY CTEHKM 3 MM ANt KNeMMHbIX konoaok Ao 750 B.

YunTbiBasi 9TU 3HAYEHUS, @ TakKe 3aBUCUMOCTb M3MEHEHWS YAENBbHOIO CONPOTUBNEHNS KEPAMUKIN OT TEMNEPaTypbl, Mbl PEKOMEHAYEM CreayLme
npegenbHble 3HA4YEHNS:

ans kepamukm C111: 250°C;

ans kepamukn C110: 300°C;

ans cteatutoBon kepamukn C220: 550°C;

ansi cteatuToBon kepamukn C221: 650°C.

B uensx obecneveHusi 6esonacHoCcTy npedernbHble 3HaYeHns 6biny BbiGpaHbl Takum 06pa3om, 4Tobbl OHM Bbinu Ha 100°C Hke MOPOroBOro 3Ha4YeHUs B
5 MOM (ans CTEHKM TOMLLUMHON 2 MM).

3HeKTpVI'~IeCKVIe N MexXaHu4eCkune XxapaktepuCctukumn
nnactMacc, Mcnosfb3yeMbiX NMPU N3roTtoBsieHNN coeaAnHUTEe NIbHbIX KONTOAOK

Mnactmacca ans 3rotoBeHNs KNeMMHBIX KOMOAOK, @ UMEHHO BbICOKOTEXHOMOMMYHbIV nonnamug PAG6, BoibpaHa ¢ y4eToM 0CcobbiX OrpaHUYeHnin B
OTHOLLIEHUM UCMONb30BaHNSA 3TOr0 MaTtepuana.

Haunbonee BaxHbIM OrpaHMYeHneM, KOTOPOMY MOXET NOABEPraTbCs KNIeMMHasi Konogka, sIBNseTcsl HeJocTaToqHas 3aTshkka NpoBOAa, NPUBOAsLLAs

K BbICOKOMY COMPOTUBEHWNIO KOHTaKTa, YTO BbI3bIBAET NEPErPEB KNEMMHOIO 3aXkKuma 1 pacnnasfneHve nnactMaccoBoro matepuana onopsl. Knacc,
obecneyrBaloLLMi MaKkCManbHO BbICOKYH CTOMKOCTb K MeperpeBy M CTOMKOCTb nnactmacc ¢ GWFI (Temnepatypa BocnniameHeHns packaneHHoM NpoBOSIOKOM)
Bbiwe 850°C. 310T knacc sensercs oba3aTenbHbIM AnS NpUMeHeHns Ans paboTsl 6e3 Haa3opa B COOTBETCTBUM C TEXHUYECKMMU YCIIOBUSIMU CTaHAapTa

EN 60335-1, § 30-2-3-1. MaTtepwuarn, KOTOpPbI Mbl UCMOMNb3yEM MPU U3rOTOBMEHUN 3TUX KIEMMHbIX kornofdok, umeeT GWFI 960°C, 4To 3HAUNTENBLHO BbiLLE
MUHUMAIbHbIX TEXHUYECKMX YCMOBUIA 3TOrO CTaHaapTa. ATOT BMA NacTMacchl Takke Npeanaraet HaumyyLluyto YCTOMYMBOCTb K TOKY MOBEPXHOCTHOM YTEYKM,
obnagas nokasartenem CToMKocTu Kk npo6oto > 600 (knacc 1, camblil BbICOKMIA).

[pyrum KpMTUYECKU BaXKHbIM NapamMeTpoM KOPnycoB, NpeaHasHauYeHHbIX ANS COeANHUTENbHbIX KOMOAOK, MCMOMb3yeMblX NPW BbICOKOW TeMnepaType
oKpy>KatoLLe cpeabl, ABnsetcs aechopMaLMoHHas TEMNOCTONKOCTb NoA Harpy3kon. MNpu namepeHun B cootBeTcTBUM € ISO 75 3TOT NnacTMaccoBbIn Matepuan
MMeET 0COBEHHO BbICOKYO AeOPMALIMOHHYH TEMNMOCTOWKOCTb, paBHyto 282°C npu Harpy3ke 1,8 MIMa.

TONbKO ANA O3HAKOMNEHUNA U MOTYT ObITb U3MEHEHDI be3 npe,a,BapMTeanoﬁ KOHCYy/bTauumn

TemnepaTtypa
Aedropmaunonan BOCMIaMeHEeHUs
TENnnoCTOMKOCTb NoA, BocnnameHsiemocTb MexaHunyeckasi NpoOYHOCTL B N .
Matepuan 5 packaneHHoW NpoBOJIOKOM
Harpy3kou B COOTBETCTBUMN cornacHo UL94 cooTBeTcTBUM C ISO 572-2 (GWFI) & cooTeeTcTRUN C
clISO 75

IEC 60695-2-12

ApMUpOBaHHbIN
CTEKNOBONOKHOM 25%
nonnamua PA6G6 (4epHbii)

dedopmaumoHHas TeNNOCTOMKOCTb NoA Harpy3kou B cooTBeTcTBUM C ISO 75-2

[edopmaLmoHHas TENNOCTONKOCTL Nof Harpy3koi no 1ISO 75-1 n 3 sBnsieTcst BaXXHbIM NapamMeTpoM Af1s OLEHKM CMOCOBHOCTM MacTMaccoBOro Chlpbs
BbIAEPXMNBaTh NOBbILLIEHWE TEMMEpaTypbl 6e3 yTpaThl MEXaHUYECKOW MPOYHOCTM. JTO 3HAUYEHNE HEOBXOAUMO Afisi HEKOTOPbIX NPUGOPOB 1 TpebyeTcs no
KOMMEpPYECKMM CTaHAapTaMm. YTobbl BeIGpaTe onTUMarnbHbIN Matepuan Ans UCNoNb30BaHUS NPU U3rOTOBMEHNM MIIACTMAaCCOBbLIX COEAUHUTENBHBIX KONMOAOK,
ObInN NPoBeAEHbI UCTbITaHUA Npu Harpy3ke 1,8 MIMa, NpunoxeHHon B LEHTPe LWnpuHbl 10 MM Ha obpasue pasmepamm 80 x 10 x 4 mm (MeTop Af). TonwmHa
4 MM 6bina BbibpaHa kak cTaHAapTHOE 3HaYeHWe, camoe BriM3koe K TOMLMHE, UCMONb3yeMON B COeANHUTENbHbIX kKoroakax. MNoBblleHe TeMnepaTypsbl
coctaBnsieT 2°C B MUHYTY.

KoHeuHasi Temnepatypa peructpupyetcs, korga agecopmaumsi JocturaeT 3HaveHms 0,34 M.

Catto 2210 wtimhoatoom )

B cBA3M C NOCTOAHHbIM COBEPLLEHCTBOBAHMEM HaLLEl NPOAYKLNU, YEPTEXKM, ONUCAHNA, XapaKTEPUCTUKM, UCMONb3YEMbIE B AaHHbIX TEXHUYECKMX NacnopTax, npeaHasHaueHbl




B cBA3M C NOCTOAHHbLIM COBEpPLUEHCTBOBAaHUEM Hawemn npoAYyKUUN, YepTeXn, OoNNCaHUA, XapaKTepUCTUKU, UCNOoIb3yemMble B AaHHbIX TEXHUYECKUX NaCNOopTax, NpeaHa3Ha4YeHbl

TONbKO ANA O3HAaKOMNEHUNA U MOTYT ObITb MU3MEHEHDI 6e3 npe,a,BapMTeanoﬁ KOHCY/1bTauumn
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U3roTOBMEHHbIX U3 KepaMUKN U nonuamuaa

dedopmaumoHHas TeNNOCTOMKOCTb NoA Harpy3kou B cootrBeTcTtBuM ¢ ISO 75

5.8

.
UcnbiTaTensHoe o6opyaoBaHue (nal

GopaTopu

A Ultimheat)

UcnbiTyeMble o6pasubl (naboparopus Ultimheat)

MakcumanbHO gonycTumMas Temneparypa ansi CoeAMHUTENbHbIX KONOAO0K U3
nonunamupa PA66 (mapkupoBka «T»)

MakcvmarbHo fonyctumas TemnepaTtypa Ha KIeMMHOW KOSofke OnpeaersieTcs MexaHu4Yeckon NPOYHOCTLIO AeTarneil, Cryxallnx Ornopoi KNEMMHbIM 3aXVMam,
yepes KOTopble MPOXoauT TOoK. MNpu 3TOM y4MTbIBAETCS, YTO KNEMMbI MOTYT HarpeBaTbes 3a cyeT addpekTa [koyns BO BpEMS NMPOXOXKAEHUS MO HAM Toka. U

3TO MaKkcuMmarnbHOe 3HayeHve Harpea, Tpebyemoe no ctaHaaptam EN 60998 nnun EN 60947, coctaBnsieT 45°C B JONOMHEHME K TEMNEPATYPE OKpyKatoLLewn
cpeabl. MexaHnyeckasi MpOYHOCTb NIAaCTMACChl M3MEPSIETCS MyTEM UCMbITAHUIA, MPOBOAMMbIX B COOTBETCTBUM cO cTaHaapTom IEC 60695-10-2. 3ToT cTaHaapT
n3MepseT rnyobrHy NPOHUKHOBEHMS LLApUKa AMaMeTpom 5 MM nog aenctemem cunbl 20 H B Te4eHMe ogHOro Yaca npu Temneparype ucnbeitaHus. luametp
BbIEMKM, CAENaHHON LIapuKoM, He MOXeT npeBbilwaTth 2 MM. CnefoBaTtenbHO, kKnemMMHasi konogka ¢ Mapkuposkoi T200 obecneymBaeT xopollee yaepxaHne
Ha MecTe geTanein, Yepes KoTopble NPOXOAUT TOK, koraa ux Temnepatypa coctasnsier 200°C + 45°C = 245°C.

MpumevaHue. [ing kepammnyecknx KNeMMHbIX KONOAOK 3TO UCTbITaHWe, 04EBUAHO, HE UCMOSb3YETCS, U CONPOTMBIEHNE NPU KOMHATHOM TemnepaType byaet

onpeaensATbCs MakCuMarnbHOW TEPMOCTOMKOCTbIO METaNMYeckux AeTanen.

UcnbiTatenbHas neyb UcnbiTyeMble o6pasubl U3mepeHue anameTpa BbIEMKU C MOMOLbLIO
(na6opatopus Ultimheat) (nabopatopus Ultimheat) 3NEKTPOHHOro MMUKpocKona (naboparopus
Ultimheat)

MpoBepka BocnnameHsseMocTn B cooTBeTcTBMU ¢ UL94, BbINONHEHHaA B Hawewn nabopartopumn

McnblTaHve Ha BocniaMeHsieMOCTb NNacTMacc COeANHUTENbHBIX KOMOAOK NpefHa3Ha4YeHo ANsi NPOBEPKM TOro, YTO UX CryYariHoe BO3ropaHune He
pacnpocTpaHuTCs fanee, a noracHeT camo. Knacc, KoTopblin 06bI4HO TpebytoT cepTudmkaumoHHble nabopatopun — UL94-VO, a Ans HEKOTOPbIX 0COObIX

crnyyaeB — camblil BbiCOKuM knacc UL94-5V.

.

WUcnbiTaTtenbHoe obopyaoBaHue

O6pa3sey nepen ucnbITaHUEM

O6pasel Bo Bpems ucnbiTaHus Ha UL94VO

KoHTaKTbI

www.ultimheat.com )
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TexHu4yeckas nHcpopmauus o cCoeaAUHUTESIbHbLIX KoroakKax, ¢Q~

NM3roToBJI€HHbLIX N3 KepaMUKN U nonnamumaa

Pa3zpen BTOpoi: NpoBOAHMKM 1 NpoBoAaa

Tunbl ANeKTPpn4eCKkux kabenen B COOTBETCTBUMU CO CprKTypOl)'I nX Kunn

”

7

Knacc 1, cnnoluHas xuna

Knacc 2, ckpyyeHHasi xuna

Knacc 5, rubkas »xuna

Knacc 6, cBepxrnbkas >xwuna

Crangapt IEC 60228 (1978) pasnensier )unbl aNeKTpU4eckmx NpoBOAOB Ha YETbIpe OCHOBHbIX Knacca:
Knacc 1, cnnowHas xuna: xuna cocTouT 13 0AHOro NpoBofa U 06bIYHO BbIMOMIHEHA C MOMNEPEYHBIM CEYEHMEM, OrPaHUYEHHbIM MakcMyMoM 6 unu 10 Mm2.

3TOT TMN NpoBoAa NpegHa3HaveH Ans cTalMoHapHOro 06opyaoBaHus

Knacc 2, ckpy4eHHas xuna Ans cTauuMoHapHOro o6opyAoBaHuUA: UCMONb3yeTcs AMNs XUI C NonepeyHbiM ceveHnem 6onee 6 nnm 10 MM?, xuna cocTouT u3
HECKOIbKUX NPOBOAOB CPeAHEro pasmepa. ATOT TUN NPOBOAA NPeAHa3Ha4eH Ans ctaunmoHapHoro obopyaoBaHus
Knacc 5, rubkas xwuna: >xuna CoCToUT U3 MHOXECTBA TOHKMUX BOMOKOH. OTOT TWM NpoBoAa NpeaHasHaveH Ansi NoAKIYeHUs1 NepefBMKHOrO 06opyaoBaHus.
Knacc 6, cBepxru6kas xuna, rmbkocTb koTopon 6onbLue, 4em y xunbl knacca 5.

KrnemMHble 3aXunMbl, B 3aBUCUMOCTM OT X HOMUHANbHOIO nonepe4vyHoro cev4eHud, OOIMKHbl NPUHUMAaTbL NOoAKMKYeHe NpoBOAO0B KIacCcoB 1,2,5, 6, ecrin
N3roToBuUTENEM He yKadaHbl Apyrme XxapakTepuctuku.

Ecnu He YyKasaHo nHoe, KNEMMHBbIN 3aXnM, I'Ipe,El,Ha3Ha‘-{eHHbIVI ONA YCTAHOBJIEHHOIo MakcuMaribHOro cedeHus, OormKeH ObITb cnocobeH NPUHMMATb CNNOLIHbIE

WNN cKpyYeHHble NnpoBoAa (knaccel 1 1 2) aToro ceveHus n rubkve npoeoAaa (knaccel 5 1 6) ¢ cedeHnem, ykasaHHbIM HEMOCPeACTBEHHO Hke. Hanpumep,
KnemmHas konogka 10 MM? MOXET NpUHMMaTb NpoBog cedeHvem 10 Mm? knacca 1 unu 2 n NpoBop, ceveHnem 6 Mm? knacca 5 unm 6.

CooTBeTCTBME METPUYECKUX pasmepoB U pasmepoB no AWG 3aneKkTpuveckux

npoBoAOB

C uenbto cTaHAapTM3aLmMmn pasnuyHbIX CyLLECTBYIOLLIMX CTaHAAPTOB, ONPEAENSIOLLNX CEYEHME ANEKTPUYECKNX NPOBOAOB, KOTOPbIE COCYLLECTBOBaNU B

TeYeHue gecAaTuneTui, Taknx kak AWG (amepukaHckuii cTaHAapT pa3MepoB NPOBoOAaA, Takke HasbiBaeMblii Brown and Sharp), Birmingham, SWG (6puTaHckui

mmnepckuin ctaHaapT), Washburn & Moen u T. 4., mexayHapoaHbivi ctanaapt IEC 60228 onpepenun cneaytowme cedennst kabenei: 0,5 mm?, 0,75 mm?, 1 mm?,
1,5 MM, 2,5 MM?2, 4 Mm2, 6 Mm2, 10 Mm2, 16 mm2, 25 mm2, 35 mm2, 50 MM2 1 T. A., Ao 1000 Mm2.
Takum 06pa3om, ANt KNEMMHbIX KONOAOK, ONMUCaHHbLIX B 3TOM KaTarnore, UCMomb3yTCs 3TU 3HAa4YEHUs.

ToyHble aKBMBanNeHTbl B MM? nsiowaaen nonepeyvyHbiX ce4eHUnn NpoBoaAoB NO

AWG ans cnnowHbIX NpoBOAOB

AWG HVRD:STP CeueHue (Mm?) AWG ﬂVI(i:::ne)TP CeyeHue (Mm?) AWG JZI.M(:::;TP CeueHue (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 2,9 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 5,2 21,15

CtaHgapTu3sMpoBaHHOE COOTBETCTBME METPUYECKMX 3HAYEeHUN Ce4YeHUM
ANeKTpu4ecknx nposoaoB B MM? ceveHnam AWG

cTaHgapTaMmu MeTpuyeckon cuctemsi (Mm?) n AWG.

CrtaHnpapt EN 60998 onpeaensieT akBUBarneHTHble 3HaY€HUA 3aXKMMHOM CMOCOGHOCTU KITEMMHbIX 3aXXKMMOB MeXAay
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0

3Ha4yeHUsA MOMEHTa 3aTsXXku B H-M ang BUHTOBBLIX KNEeMMHbIX 3aXkumoB cornacHo EN 60998
(ansa moaenen, ucnonb3yeMbIiX B KIeMMHbIX KONoAKax, npeacTaBleHHbIX B AaHHOM KaTtanore)
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KoHTaKTbI
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B cBA3M C MOCTOAHHbIM COBEPLLEHCTBOBAHMEM Halllei NPOAYKLUKN, YEPTEXKM, ONUCAHUA, XapaKTEPUCTUKN, UCMO/Ib3YEMbIE B AAaHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHsb!

TONbKO ANA O3HAKOMNEHUNA U MOTYT 6bITb M3MEHeHbI 6e3 npe,a,BapMTeanoﬁ KOHCYy/bTauumn



B cBA3M C NOCTOAHHbLIM COBEpPLUEHCTBOBAaHUEM Hawemn npoAYyKUUN, YepTeXn, OoNNCaHUA, XapaKTepUCTUKU, UCNOoIb3yemMble B AaHHbIX TEXHUYECKUX NaCNOopTax, NpeaHa3Ha4YeHbl

TONbKO ANA O3HAaKOMNEHUNA U MOTYT ObITb MU3MEHEHDI 6e3 npe,qBapMTeanoﬁ KOHCY/1bTauumn

TexHu4yeckas nHcpopmaumus o cCoeaAUHUTESIbHbLIX KoroakKax, &

N3roToBJI€HHbLIX N3 KepaMUKN U nonnamumaa

Pasgen TpeTun: metannuyeckme getanu
coeaAUHUTEeNbHbIX KONIoA40K

MaTepMaﬂbl AnA U3rotToBJrieHUA INEeKTPNYeCKNX KNneMmMHbIX 3aXKMMOB

OB6blYHble MaTepuanbl AN N3rOTOBMEHWS ANEKTPUYECKUX KNEMMHbIX 3aKMMOB: NaTyHb, CTanb, HepXaBetoLasi cTarnb U HUKENb.

X BbIGOP AN COeAMHUTENLHON KOMOAKW OnpeaensaeTcs TpeMs OCHOBHbIMU hakTopamu:

- COMPOTUBEHNEM [BMKEHUIO SNEKTPUYECKOro ToKa, «yAerbHbIM CONPOTUBMEHNEMY, MPY Pa3nNUyHbIX pabounx Temneparypax;

- U3MEHEHNEM MeXaHN4eCKOro CONpOTUBIIEHNS B 3aBUCUMOCTUN OT TeMMepaTypbl; 3TO KPUTUHECKU BaXHbIV NapaMeTp AN KNEMMHbIX 3aXXUMOB, UCNOMb3yeMblX
Npu BbICOKOW 1 O4€Hb BbICOKON TemnepaType;

- CTOMMOCTbIO CbIpbsi 1 ero nepepaboTku.

YaenbHoe CONpPoOTUBIIEHNE TOKY

TTo6oi anekTpuyeckuii KNeMMHBIV 3aXKMM, Yepesa KOTOPbIN NPOXOAMT ANEKTPUYECKUA TOK, HarpeBaeTcs 3a cHeT addekTa [xoyns. Yem Gonblue TekyLiee
ceyeHvie, TeM HUXe conpoTueneHne. Yem Gorblue paccTosiHue Mexay 3aXUMHbIMU BUHTamy NpoBOAOB, TeM Gonblue GyaeT conpoTusneHve. 3To

Tnornyeckoe npaBumno SBNSETCS OCHOBOM Ans pa3paboTkn KOHCTPYKLMU KNEMMHbIX 3a)KMMOB. BTopbiM napameTpom SBNsSeTcs yaenbHoe COonpoTUBMNEHUE,
BblpaxeHHoe B OM-M, KOTOpPOe CUINbHO BapbUpyeTCs B 3aBUCUMOCTU OT MaTepnanos. BennynHon, obpaTHoN yaensHOMY CONPOTUBREHNIO, ABNSETCA yaenbHas
3MNEKTPONPOBOAHOCTb, BbIPaXXEHHAs B CUMEHC/M, KOTOpasi Takke MHOrA4a yKa3blBaeTCs No cpaBHEHUIO ¢ Meabto (B % oT IACS (MexayHapoaHbI cTaHfapT Ha
OTOXOKEHHYIO Mefib)). MOXHO OTMETUTb, YTO yAenbHasa anekTPonpoBOAHOCTL HepXaBetoLen ctanu 6onee Yem B 12 pa3 HUXe, YeM Y NaTyHW.

[pyrov xapakTepucTUKOM 3TUX METANIOB SABMNAETCA YBENUYEHNE UX YAENbHOro CONPOTUBNEHUS MPY NOBbLILLEHUW TeMNePaTypbl. ATOT NapaMeTp HeobxoanmMo
TLATENbHO paccyMTbIBaTb NPU NPOEKTUPOBAHMN NONEPEYHOTO CEYEHNS KIIEMMHOIO 3aXu1Ma, UCNonb3yeMoro Npu BbICOKON paboyen Temnepartype.

Ta6nuua yaenbLHOro conpoTUBIIEHUs U yAeNbHOW 3NeKTPONPOBOAHOCTU OCHOBHbIX
MeTansnoB, UCMOoNb3yeMbIX B COeAUHUTeNsX, Npu Temnepartype 20°C

EAvHuLbI u3mepeHuns Meab JNaTtyHb CuZn40Pb2 Hukenb Cranb I::::‘:i?;”;g:
YnensHoe conpoTtuBneHue p npm 20°C, 167 71 8.7 14.3 73
(1078 Om™ m) ’ ' ' '
YaenbHasa anekTponpoBOAHOCTb O, 58 1.4 115 07 0,14

npu 20°C, B 10° cumenc/m

YaenbHasa anekTponpoBoAHOCTb B %
IACS (MexayHapoAaHbIM cTaHAapT Ha 100% 24% 20% 18% 2%
OTONOKEHHYIO Meb)

MakcumanbHoe usmeHeHue npeaerna npPo4HoOCTU Ha pacTtsXXeHne B 3aBUCUMOCTU OT TeMnepaTypbl

CpaBHeHMe U3MeHeHUI npegena NPoYHOCTU Ha pacTshkeHue meaum, natyHu UZ34Pb2, cranu SPCC, HepxaBetowen ctanm
AISI 304 u Hukens 201 B cooTBETCTBUM C MaKCUMMaribHON TeMnepaTypon Bo3AeNCTBUA, NoAAepKUBaemMon B Te4eHne
90 MUHYT (B % OT 3Ha4YeHWsi, UI3MEPEHHOIO NPU KOMHaTHOW Temnepartype)

%
140
120
100 — AlSI304
' Ni201
30
SPCC
60
Cu
40
20
CuZn32
0 20 100 200 300 400 500 600 700 800 900 °C

Megb 1 cTanb NOCTENEHHO TEPST MEXaHUYECKYH NMPOYHOCTb, COXPaHss NuLLb okono 50% npu Temnepatype okono 900°C. JlaTyHb ocTaeTcs OTHOCUTENBHO
CcTabunbHOW, HO 4OCTUraeT TOYKM NNaBneHns HenocpeacTBeHHO nepen Temnepatypon 900°C. Hepxxasetowas ctanb 304 n Hukenb 201 He AeMOHCTPUPYIOT
CYLLIECTBEHHbIX M3MEHEHMI MexaHnyeckon npoyHoctu go 900°C.
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OkucneHue meTannoB B 3aBUCUMOCTHU OT TeMnepartypbl

BHeluHuI B 06pasLoB U3 naTyHU, HUKENMPOBaHHON NaTyHWU, HUKeNIMPOBaHHOM cTanu, Hepxxasetower ctanu AlSI 304 1 Hukens 201
nocrie BbIAEPXKA B Te4EeHMEe OAHOro Yaca npu pasnuyHbIX TeMrnepaTtypax B 35IeKTPU4eCKOM NeYn B OKUCTIAIOLLEN cpefe.

TemnepaTypa Bo3AelcTBUA
Marepuan 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

o . - .
e . . . .
Me.qb T :
: 3 .
- - - . .
o . . . .

OKcuaHbIe Cnov CTaHOBSTCS HenpuemneMbiMu Ans meam v natylm npy 400°C, ctanu npu 500°C, a Takke ana Hepxasetowen ctanu AlSI 304 npu 900°C.
OTCyTCTBME 3HAYUTENBHONO OKCUAHOTO Crnos Yy Hukens 201

CTOMMOCTbL CbIpbs 5
(Mo cpaBHEeHUIO C HU3KOYTNIepoOANCTON XoroaHoKaTaHou ctanbio Tuna SPCC)

1 x 3,9 x 8,2 x 38
HM3K0yIT|epO,E|VICTa$| XonogHokaTtaHasa ctarnb Hep)KaBe}ou.laﬂ CTanb Mapku ﬂaTyHb CuZn40Pb2 Hukens 201
Tna SPCC 304

Cnoco0Obl 3axnma npoBoaa

U4 KneMmMHoOro 3axuma

&% o | o

b

$ &

BuHT ¢ nogknagakoi | BUHT ¢ noaknagkon, .
W NpyXVHHOM  [MPYXUHHOM wan6om u| BUHT ¢ NpmxXUMHON

Cnocobbl OKOHLEeBaHUA NpoBoaa

BUWHT, OCHaLeHHbIN

KBaApaTHOM LWaNBO HenocpencTBeHHbIN

TONbKO ANA O3HAKOMNEHUNA U MOTYT 6bITb U3MEHEHbI be3 npe,u,BapMTeanoﬁ KOHCYy/bTauumn

& CEEE BUHTOBOM 3aXXUM fai6ai npem:z(lgg:;l;gﬂbubm nnacTMHOMU
_ Cnno(f::glcn:;oaon Oa Oa Oa Oa Oa
| e | e m e e e
’ r:iﬁii:?:ng:iﬂsb;:sgﬁ Mpuemnemo He pexomeHayeTtcs hOa Oa Oa
/ e r:gz‘;::’ng! HEHOTO! e pekomeHayeTcs | He pekomeHpyetcs | He pekomeHayetcs | He pekomeHayetcs | He pekomeHayeTcs
v . KabenbHbI HAKOHEYHUK Da Oa Oa Oa Oa
/:, JlenecTKoBbIN BbIBOA ha ha Oa
M Knemma-npoywimHa Da Da Oa

*He pPeKoMeHayeTCA 3aXXUumMaTb CKpyYeHHbIe Unu rmbkue npoBoAa, CcrnasdHHble BMeCTe, MOCKOJIbKY OIOBSIHHBIN cnnae ,qe(bopMleyeTc;l 1 ononsaet.

Catto 221 wtimhoatoom )

B cBA3M C MOCTOAHHbIM COBEPLLEHCTBOBAHMEM Halllei NPOAYKLUKN, YEPTEXKM, ONUCAHUA, XapaKTEPUCTUKN, UCMO/Ib3YEMbIE B AAaHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHsb!




B cBA3M C NOCTOAHHbIM coBeplIeHCTBOBaHMEM Halemn npoAYyKUUN, YepTeXn, OoNNCaHUA, XapaKTepUCTUKU, UCNOoIb3yemMble B AaHHbIX TEXHUYECKUX NaCNOopTax, NpeaHa3Ha4YeHbl

TONbKO ANA O3HAaKOMNEHUNA U MOTYT ObITb U3MEHEHbI 6e3 npe,a,BapMTeanoﬁ KOHCY/1bTauumn

TexHu4yeckas nHcpopmaumus o cCoeaAUHUTESIbHbLIX KoroakKax, ¢Q~

N3roToBJI€HHbLIX N3 KepaMUKN U nonnamumaa

BUHTOBbIE KNEeMMHbIe 3aXXUMbl, OCHaLLleHHble KBaapaTHOM LWanbon
C nasom (Mcnonb3yrTCsA B OCHOBHOM ANl COeANHUTESNbHbIX
Konoaok m3 nonmamuaa PA66 n HEKOTOPbIX KEpaMUYeCKUX
coeaAMHUTENbHbIX KOMOAO0K)

B 3aBUCMMOCTM OT pa3mepa COEANHUTENBHbIX KOMOAOK Ha 3TUX KMEMMHBIX 3aXuUMax Mcrnonb3yTcs BUHTEI M3, M3.5, M4, M5 u M6. /x ocobeHHocTu:

- MPOM3BOACTBO: O4YeHb HEBOMbLLON BEC MCMONb3yeMOro Matepuarna, OYeHb HU3Kne Npoun3BOACTBEHHbIE NoTepn. CregoBaTenbHO, 3TO CaMblil 9KONOMMYeCcKn
OTBETCTBEHHbIN KNEMMHbIN 32XKUM;

- UCMonb3oBaHWe BUHTOB C HEBbINAZAOLLEN 1 OXBaTbIBAOLLEN KBaApaTHOM LLAibo NO3BOMSIET YIOXKUTb BHYTPY KaXXAOro KNEMMHOTO 3aXuma rno 2 nposoaa,
[axe c HEMHOro pasHbIMY pasmepamu, YTO He NMOBUSIET HA KAYECTBO 3aTSHKKK;

- 9NacTUYHOEe BO34ENCTBME NPUKUMHOW Lanbbl Takke obecneyrBaeT XOpoLUy YCTOMYMBOCTE K ocnabnexnto ns-3a smbpaumu;

- TAKOW TUM KINEMMHOTO 3a)XMMa MO3BOMSET BCTABMNSATb B HETO XECTKME N CKPyYEHHbIE NPOBOAA, BUNKOOBpa3Hbie NPOoYLUMHbI, NETNEBbIE MPOYLUNHbI U
kabernbHble HAKOHEYHWUKK;

- kabenbHbI HAKOHEYHUK HAaXOAMTCA Ha BUAY, YTO AAeT BO3MOXHOCTb 6€3 nomex HabnoaaTe 3a NPaBUIbHOCTHIO BCTABKY NMPOBOAOB;

- 04eHb ahheKTMBHAS 3aTSHKKA XKECTKUX UMK TMOKUX NPOBOAOB, @ MPOYHOCTb Ha OTPbIB 3HAYMTENBHO BbILLE, YEM yKa3aHO B CTaHAapTe;

- TOKONPOBOASLLAS YaCTb KNEMMHOIO 3a)KMMa MOXET ObITb M3roTOBMEHa 13 HUKENMPOBAHHOM CTanu, Heo6paboTaHHON UMW HUKENIMPOBAHHOW NaTyHW, YNCTOro
HUKENS UMK Aaxe HepXXaBetoLLen cTanm;

- TEM He MeHee, HebomMbLLIoe CeYeHMe NMPOXOXKAEHNS TOKa AENaeT NX O4eHb YyBCTBUTENBbHBIMU K HAarpeBy 3a cyeT adpdpekTa [Ixoyns, 0cobeHHO ecrnu oHn
M3roTOBMEHbI N3 HUKEMUPOBaAHHOW UMW HEPXXaBEIOLLIEN cTanu.

KrnemMmMHble 3aKMMbI U3 3KCTPYAUPOBAHHOW NaTYHMW,
OCHalleHHble BUHTOM C HenocpeacTBEHHbIM 3aXXMMOM
(vcnonb3yrTCcA TONMLKO HA KEPaMUYEeCKMX KITeMMHbIX
Kornopkax)

Ota cuctema siBnsieTcs Hambonee pacnpoCcTpaHEHHOW U TPAAMLIMOHHO UCMOMb3YETCS HA KepaMUYEeCKUX KNneMMHbIX konoakax 6onee 100 net. Takne KneMmHble
3a)KMMbI M3rOTOBEHbI U3 3KCTPYAMPOBaHHbBIX 0COBbIM 06pa3om naTyHHbIX ctepxkHert CUZn40Pb2 ¢ TpebyembiM npocmnem nof, Kaxabli pasmep.

CocrtaB natyHu (60% meawn) BaxeH Ans obecnedeHns HU3KOro yaernbHOro ANeKTPUYEeCcKoro CoNnpoTUBEHUS U ANA NPeAoTBpaLLeHNs XpynKoCcTM maTepuana,
KOTOpasi NOABASIETCS NPU CIINLLKOM BbICOKMX YPOBHSAX LIMHKA.

OHM MMEIDT AOMNONHUTENBHYIO TOMNLLMHY B 061acT pe3abboBoro 0TBEPCTUSI, YTO obecrneunmBaeT AOCTaTOUHYO ANUHY pe3bbbl, YTOObI BbIAEPXUBATD YCUNNS
3aTsKKKM, TpebyeMble cTaHAapTamu, a TOSLLMHA CTEHKM BOKPYT LIEHTPanbHOIO OTBEPCTUS Takke AoMkHa ObiTb OCTaTOMHOM AN NPefoTBpaLLeHns
pacTpeckuBaHus TpyOKu Npu 3aTaruBaHnM BUHTA.

OpHako UX U3roTOBMEHME M3 MeTanma, OTNIMYHOIO OT NaTyHU (HepXaBerLas cTarnb, CTanb) — O4YeHb CIOXHBIVA 1 JOPOrOCTOSALLMIA NPoLIECC.

Mo npuynHe pasMardyeHunst NaTyHy Npu BbICOKUX TeMNepaTypax Ux Henb3si UCNosb30BaTh Ha KNEMMHbIX KONoAKax Afsi BbICOKOW TeMneparypbl.

M3-3a Beca meTanna, Heo6XxoanMOoro AN TaKoro UCMOMHEHUS!, OHU CTAHOBATCSA OYeHb OPOrMMUY AN UCMONb30BaHNA ¢ MpoBoAaMu cedeHnem bonee 16 Mm2.
3TN KNEMMHbIE 3aXXMMbl TakKe OrpaHUYeHbl NO COPTaMEHTY NPOBOAOB, KOTOPbIE MOFYT BbITb 3PEKTUBHO 3aTAHYTHI, MOTOMY YTO XOA4 NPWKUMHOIO BUHTA
OrpaHUYeH KpyrmbIM CEYEHNEM OTBEPCTUS — BUHT BbICTPO BIOKMPYETCS MEeXAy CTEHKaMMU.

LUTamnoBaHHbIE KNIeMMHbIE 3a)KUMbI C
HenocpeaACcTBeéHHbIM BUHTOBbLIM 3aXXUMOM
(vcnonb3yrTCA Ha KepaMUUYeCKUX KNEeMMHbIX Konogkax
' C 6onbWMMKM ceYeHUAMU uUnu ans padoTbl B YCIIOBUAX
O4YeHb BbICOKUX TemMnepaTyp)
B oTnnuve ot getanein, N3roToBMeHHbIX N3 CTEPXHS, 3TOT TWM NPOU3BOACTBA, XOTS U JOPOroi C TOYKW 3pEHUS MCMOMNb3yeMoro 060pyAoBaHMS, CHIDKaeT
notepu metanna. OH 0cobeHHO aKOHOMUYEH Ha BonbLUMX ceveHusx (bonee 16 MM?). Ero Takke MOXHO MCNONb30BaTh AN U3rOTOBNEHUS KNEMMHbIX 3aKMMOB
13 HUKENMPOBAHHOW CTanu, HepXKaBetoLLen CTanu Unn HUKkens. 3To NpeanoYTUTENbHbIA METOA, ANS USFOTOBNEHNUS KIEMMHbIX 3aXWMOB, YCTONYMBBIX K

Temnepatypam go 750°C. NockonbKy 0TBEpCTUE AMsi IPOBOAa UMEET MPSIMOYToNbHY0 (hopMy, Y 3aXKMMHOMO BUHTa NOsIBMSiETCs 6onbluas AnvHa Xoda 3axuma,
YTO yBeNnM4vBaEeT AnanasoH AoMyCTUMOro copTamMeHTa NPOBOAOB.

LLitaMnoBaHHble KNeMMHbI€ 3aXXUMbI C 3aXKUMHbIM
BMHTOM M MPWXUMHOM NNacTUHOMU (MCNONb3yHTCA
Ha KepaMM4YeCKUX KNeMMHbIX KOrogKax ¢ 60NbLInMm
CeYeHUsIMU U1 Ans paboTbl B YCNOBUSAX O4YEHb
BbICOKMX Temnepartyp)

MpenHasHaveHHas Ana Mofenen ¢ 6onbLUMM NonepeyHbIM CEYEHNEM, 3Ta CUCTEMA COYETaeT KOPMyC U3 HepXXaBeroLLen CTanu U HUKENs ¢ BUHTamu ¢
LUNUHOPUYECKON FONIOBKOWM NOA, BHYTPEHHWUIA LIECTUrPaHHUK. HuKeneBbIn NpY>XUHHBIA NUCT pacnpeaensieT AaeneHue. MNockonbKy pUck pa3pesaHus Xun
OTCYTCTBYET, PEKOMEHAYETCS MCMOoNb3oBaTb MMbKMe nnm ceepxrmbkre nposoaa Knaccos 5 u 6. MTMBKOCTb NPYXKUMHON NNacTUHLI obecrneymBaeT oNTUManbHbIv
3aXKMM, HE3aBNCMMO OT PacCLUMPEHWIA, BbI3BaHHbIX TEMNEPATYPOr. ST MOAENU BbIAEPXUBAKOT NOCTOSHHYO Temnepatypy 750°C v nukoByto TemnepaTypy
950°C

BUWHT ¢ nogknaaKkon, U BUHT C NOAKNAaAKON U
npeaoxpaHUTernbHbLIM BbICTYNOM (MCNONb3yeTcs Ha
KepaMU4eCKUX CoeAUHUTENbHbIX KonoaKax)

Takve KneMMHbIEe 3aXVMbl UCMOSb3YTCS HA BbICOKOTEMMEPATYPHbLIX KIEMMHbIX KOIOAKaX, MOCKOMbKY MX MOXHO C NErKOCTHI0 3rOTOBUTL U3 HEPXKaBEIOLLEN
ctanu. OHY NO3BONSAT pacnonaraTb [Ba NPOBOAA NOA OAHOW M TOW e NoAKNaAKoi Y NoAXOAAT AN LUMPOKOTo Avana3oHa copTameHTa npoBofoB. MNpyxuHHas
warnba, pacrnonoxeHHasi Mexay rofioBKOV BUHTa ¥ NOAKNAAKoW, o6ecnednmBaeT HeMPEePbIBHOCTL 3aXMMa Aaxe Mpy BbICOKUX TeMnepaTtypax v Ha MeaHbIX
nposoaax. OfHaKo 13-3a HU3KOW 3MEKTPONPOBOAHOCTU HEPXKaBEOLLEN CTany KIeMMHbIE 3aXVMbl UMEIOT TEHAEHLMIO HarpeBaTbCsl HAMHOTO CUINbHEE, YEM
KNEMMbI U3 NaTyHU UM HUKENSI, YTO OrpaHNYMBaET MakCyMarbHbI TOK, KOTOPbI OHW MOTYT BblAep)KaTb. Ecrnu Takoe orpaHMyeHne MHTEHCUBHOCTY SIBNSIETCSt
npenenbHbIM, PEKOMEHAYETCSA MCMOSIb30BaTh MOAESM C KNEMMHbLIMU 3a)KMMaMU U3 YMCTOrO HUKENS!, HO C YNPYroW Waiboin U3 HepxxaBetoLLen cTanu.

YT06bI N36exaTh paspesaHusi NpoBofa KPOMKOW NMOAKNaAKM, Ha HEN MOXET GbiTb MPefyCMOTPEH BbICTYM, NPeaoTBpaLLaloLLmMii pa3pesaHue.
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OcnabneHue BMHTOB KNIeMMHOW KONOAKW BCNeaAcTBMUE NOBbILEHUS
Temnepartypbl

[Inst KNEMMHBIX 32)KMMOB, KOTOPbIE [OMKHbI BbIAEPXMBATL BbICOKME TEMNePaTypbl, BUSHWE TemMnepaTypbl SIBSETCS KPUTUYECKW BaXKHBIM NapaMeTpoMm,
KOTOPbIVi HEAOCTATOYHO YYTEH B AENCTBYIOLMX CTaHAapTax. Hambonee KpUTUYECKMM MOMEHTOM SIBMISIETCA OCcrabneHne KNeMMHbIX 3aKMMOB. JTOT

hakTop CnocoGCTBYET YBENMUYEHUIO COMPOTUBIIEHUSI KOHTaKTa MexXay KNEMMHbIM 32>KMMOM U MPOBOAOM, YTO NMPUBOAMT K NOKarbHOMY HarpeBy BMMOTb A0
BOCMIaMEHEHMWsI HAXOASLUMXCS PSAOM roproumMx MaTepuarnos. Takoe ocriabneHue UMeeT YeTbIpe NPUUKHbI:

- Jlecbopmaumsa KNeMMHOro 3axumMa nNpu ero paclumpeHun ocnabnsieT 3aTsekky. Takas Aedopmauus, kak npaBuno, obpatrmMa, Korga Temnepartypa nagaert, u
MOXET ObITb KOMNEHCMPOBAHA 3a CHET YNPYrOCTW KNEMMHOTO 3aXXUMa UK NPY>XUHbI, PACNONOXEHHON MEXAY 3aKMMHbIM BUHTOM U MPOBOAOM.

- Nedopmaumsi KNeMMHOro 3a)kMMa 3a CYET M3MEHEHUS KPUCTaNNNYECKON CTPYKTYPbl MeTansa, aHanoruyHoro omxury. Takoi Bug aecopmaumii, kak npaeuno,
ABNSIETCS HeOBPaTUMBIM.

- Oecopmaums megHoro NpoBoAa, KOTOPbI CTAHOBUTCS BSI3KMM MoA AecTBMEeM HarpeBa. Takasi Aedpopmanusi, kak npaBuno, HeobpaTnma, HO ee MOXHO
n3bexarb, UCMONb3ysi NPOBOAA, CTOWKUE K HAarpeBy, HaNpuMep U3 HUKensl.

- OcnabneHune 3aXVMHOro BUHTa B pe3ynbTaTe nocnefoBaTeslbHbIX LIMKMOB HarpeBa v OXMaxaeHns Mexay pasnuyHbiMy matepuanamu.

CyLLeCTBYIOT [1Ba peLUEHNs, KOTOpPblE MOXHO peanu3oBaTb OTAENbHO UMY COBMECTHO.

1. BcTaBuTb ynpyryto MeTannuyeckyto Aetans Mexay BUHTOM U MPOBOAOM.
2. icnonb3oBaTb CUCTEMY aBTOMaTUYeCKoi BrOKMPOBKMN BUHTOB, BbI3BaHHOW AedopMaLMen KNEMMHOTO 3aXXuMa Npu 3aTsxKe.

CpepAHee U3MeHeHNe MOMEHTa 3aTAXKKW BUHTOB KIEMMHOW KONOAKWU Nocre KOPOTKOro* MmakcMMyma Temnepartypbl. MomeHT 3aTsxkku npu 20°C npuHumaeTcs 3a
100% (KnemMMHbIe 3aXXMMbl 3aTArMBAIOTCA Ha CTaNbHOM CTEPXXHe C MaKCMMarbHO AONYCTUMbIM AN KNEMMHOrO 3aXXMMa HOMUHaNbHbIM AUaMeTPOM)

Temnepartypa
Bupg knemmHoro M
3axuma Jrcpran 90 MUHYT 90 MUHYT 90 MUHYT 90 MUHYT 90 MUHYT 90 MUHYT 90 MUHYT 90 MUHYT
npu 200°C npu 300°C npwu 400°C npu 500°C npu 600°C npu 700°C npu 800°C npu 900°C
fequCEIC 93 82 80 91 87 72

HUKenMpoBaHHaaA ctanb

MonHocTbio HepxasetoLLas 96 93 81 80 80

cTanb Mapku 304 85

KnemMmHbI 3akum 13
HVKENMpOBaHHOW NaTyHw,
BUHTbI U3 HUKENUPOBaHHOM & b i & =
crann

KnemmHbIN 3axum
13 NTaTyHW, BUHTbI U3 96 76 68 63 62
HUKENUPOBAHHOM CTanm

[MonHocTblo
HUKENMpPOoBaHHas cTarnb 91 ” ” ” 51

MorHOCTbIO HepXkaBeroLLas
cranb mapku 304 95 91 81 78 80

KneMM»-%ﬁl 32XUM U3

HUKens , BUHTbI 13

HepxaBetoLLien cTanu 95 91 81 78 80
mapku 304

KnemMmHbI 3axum 13
Hukens 201, BUHTbI U3 79 80 116 160 197
HUKENUPOBaHHON cTanun

KnemMmHbI 3axum 13
Hukens 201, BUHTbI U3
Hep)XaBetoLLen ctanm 100 170 103 103 104
mapku 304 ¢ NPpUXUMHON
nnacTvHomn

KnemMmHble 3aXXMMbl criOMaHbl Ny 6onblLue He NPUroAHbI ANs
MoTeps 3aTsikkn 25% unu Gonblue MCNONb30BaHUA, TGO MOMEHT 3aTAXKuM Gonee Yyem B 2 pasa
Bbllle HayanbHoro.
Mpun Temnepatype Bbiwe 600°C Henb3si UCNONb30BaTb BUHTLI M3 HUKENMPOBAHHOW CTanu, AaXe B TEYEHKEe KOPOTKOrO BPEMEHM, MOTOMY YTO OKUCIIEHUE BUHTA
npuBoauT K ero 6riokmposke. MNpu Gonee BbICOKUX TeMNeEPaTypax MOXHO UCMONb30BaTb TOMbKO BUHTbI U3 HEPXKaBEOLLEW CTanu Ui HUKENs, KOTOpble COXPaHSoT
paboTocnocoBHOCTb, YTO MO3BOMSIET, NPU HEOGXOAUMOCTH, UX CHSATb U 3aMEHUTL.

TONbKO ANA O3HAKOMNEHUNA U MOTYT 6bITb U3MEHEHbI be3 npe,u,BapMTeanoﬁ KOHCYy/bTauumn

CpepnHee N3MeHeHMe MOMEHTA 3aTAXKU BUHTOB KINEMMHOW KONOAKWU Nocne AnuTeribHOro Bo3aencTeus Temnepatypbl 230°C. 3a 100% npuHATO ycunue
3aTsHKKM npy Temnepartype 20°C. (KneMMHble 3aXMMbI 3aTArMBaKOTCA Ha CTaNbHOM CTEpXHe C MaKCMMarbHO AOMYCTUMbIM ANsi KNEMMHOIO 3aXxuma
HOMWHaNbHbLIM AUaMeTPOM.)

Matepuan 230°C, 48 4 230°C, 120 4 230°C, 192 4
KnemMHbI 3a)XUM 13 HUKENMPOBaHHOW CTanu ¢ BUHTaMu U3 81 120 111
HUKENMPOBaHHOW CTanu
KneMMmHBIV 3a)kum 13 naTyHu ¢ BUHTaMW U3 HUKENMPOBaHHOW cTanu 86 86 86

BWHTBI 3 HUKENVMPOBAHHOW CTanu, UCMOoMb3yemble Ha CTarnbHbIX UMW NaTyHHbIX KNEMMHbIX 3aXKMMaXx, BbIAEepXXMBAIOT MOCTOSAHHYIO Temnepartypy 230°C 6e3 6roknpoBKmM 1
6e3 aHOMarnbHOro OKNCNEHNs

CpepfHee U3MeHeHUe MOMEHTa 3aTSXKKW BUHTOB KIEMMHOW KONOAKM nocre AnuteribHoro BodgencTausi tTemnepatypbl 300°C. 3a 100% npuHATo ycunue
3aTsKKM nNpu Temnepartype 20°C. (KneMMHbIe 3aXKUMbI 3aTSAIrMBAlOTCSl HA CTalIbHOM CTEPXXHE C MaKCMMarbHO [ONYCTUMBLIM AfiA KNEMMHOrO 3a)XumMa
HOMUWHaNbHbLIM AUAaMeTPOM)

Martepuan 300°C, 48 4 300°C, 120 4 300°C, 192 4
KneMMHbIN 3aKUM M3 HUKEMMPOBAHHOW CTany C BUHTAMU 13 HUKENPOBAHHOW CTanm 70 68 65
KneMMmHbIN 3aKUM 13 NaTyHW C BUHTaMU 13 HAKENMPOBAHHOW CTanm 62 60 60

Ha KnemMMHbIX 3a)KnMax 13 naTyHu UNv HAKENVPOBaHHOW CTann, UCMoMb3yeMbIX NPU NOCTOsiHHOM Temnepatype Bbiwe 300°C, Mbl HE peKOMEHAYEM MCMNOMNb30BaTh BUHTbI
13 HUKENMPOBAHHOW CTanu no npuyrnHe ocnabneHns MOMEHTa 3aTsKKN.

KoHTaKTbI www.ultimheat.com )

B cBA3M C MOCTOAHHbIM COBEPLLEHCTBOBAHMEM Halllei NPOAYKLUKN, YEPTEXKM, ONUCAHUA, XapaKTEPUCTUKN, UCMO/Ib3YEMbIE B AAaHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHsb!
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B cBA3M C NOCTOAHHbLIM COBEpPLUEHCTBOBAaHUEM Hawemn npoAYyKUUN, YepTeXn, OoNNCaHUA, XapaKTepUCTUKU, UCNOoIb3yemMble B AaHHbIX TEXHUYECKUX NaCNOopTax, NpeaHa3Ha4YeHbl
TOJIbKO A4/171 O3HAKOM/IEHUA N MOTYT ObITb MU3MEHEHDI 6e3 npe,a,BapMTeanoﬁ KOHCY/1IbTauuun

TexHu4yeckas nHcpopmaumus o cCoeaAUHUTESIbHbLIX KoroakKax, ¢Q~
U3roTOBMEHHbIX U3 KepaMUKN U nonuamuaa

Ycunue BbigeprmeaHus npoBoaa M3 yCTaHOBMIEHHOIO MOMOXEHUA U
conpoTuBrieHMe ocrnabneHuto noa aencreMeMm BuGpauum

YCTONUNBOCTL K BUBpaLIMM — 3TO BaXKHbIN NapaMeTp AN KIEeMMHbIX KOMOAOK, OCOGEHHO eCiiM OHM YCTaHOBIEeHb! Ha rPy30BbIX aBTOMOOUMISX, B noesaax unm
psigom ¢ asuratenem. Ytobbl NpoBEpUTL AENCTBEHHOCTb YCTOMUYMBOCTM KIIEMMHbIX 32XXUMOB K HENpeayCMOTPEHHOMY ocrnabneHnto, nx NoaBeprim Luknam
nepeMeHHbIX CUHYycoMAanbHbIX KonebaTtenbHbIX NocneaoBaTenbHOCTEN ANMTENbLHOCTLIO 10 MUHYT, oxBaThiBaroWmMX AnanasoH 1,7—>5 ', ¢ nepeMeHHbIMK
yckopeHusmu 0,3—2,6 G B TeyeHne 48 yacoB. 3aTem ycunus BbiAeprnBaHns U3 yCTaHOBMEHHOTO MOMOXEHUs Bbinn n3MepeHbl CHOBA.

CKpy4YeHHbIN NpoBofA ¢ 06XaTbIM kabenbHbIM HAKOHEYHUKOM, Ha NTAaTYHHOM KITIEMMHOM 3a)XMMe, OCHALLEeHHOM
KBagpaTHOW Wanbomn ¢ na3om
L
Tun MOMeT;_::)TmKK“ 0,5 mm? 0,75 mm? 1 Mm? 1,5 mm? 2,5 mm? 4 mm?
BuHT M3 (nepen 65 105 134 151 211
BUGpavmen)
0,50
BuHT M3 (nocne 62 102 131 147 202
BUGpauum)
BunT M3.5 (ngpe.q 68 105 142 165 220
BUGpaumen)
0,80
BuHT M3.5 (nocne 65 102 132 162 218
BUGpauun)
Bunt M4 (ne?e.q 86 110 145 157 235 260
BUGpavmen)
1,20
BuHT M4 (nocne 84 107 138 153 231 248
BuGpaumnm)
MuHMManbHbIe 3Ha4eHUs1 UCNbITaHUA Ha
oTpbIB, Tpebyemble no craHgapty EN 60998 20 30 3 0 % °0

UcnbiTaHuA Ha OTpbIB

UcnbiTaTenbHas ycTaHOBKa ANA BbINONHEHUA [eTtanuampoBaHHOe U306paxeHne KNeMMHOro

. J]eTanmupOBaHHoe M306pa)KeHMe TUCKOB
UCNbITAaHUU Ha OTPbLIB 3axKnma

witimhoatoom ) a0 2.2-21




TexHu4yeckas nHcpopmauus o cCoeaAUHUTESIbHbLIX KoroakKax, ¢Q~
U3roTOBMEHHbIX U3 KepaMUKN U nonuamumaa

WcnbiTaHUs Ha yCTOMYUBOCTb K BUGpaLmm

O6GopyaoBaHue ANA BbINOMIHEHUSI UCMbITAHUA Ha YCTOMYMBOCTb K BUGpauum CoeguHuUTenbHas Kornoaka BO BpeMsi NpoBeAeHUst UCNbITaHUA

N3onaunoHHble NMPOMEXYTKN N PACCTOAHUA YTEHKHN

PaccTosiHus yTeyku n3mepsatoTca no NOBEPXHOCTU U30NALMM MEXAY ABYMS NPOBOAAMMU Pa3HON MOMSPHOCTY UNKU Mexay NpoBOAOM U 3eMnein. MuHumanbHbie
3HaAYEHNS PacCTOSAHWUMA YTEYKW, YCTaHOBIEHHbIE CTaHA4apTaMu, 3aBUCST, Cpeaun npo4vero, oT paboyero Hanps>KEHUS ANEKTPUYECKOW CETU, BO3MOXHbIX
nepeHanpsPkKeHNn B CETU U KOHKPETHOW cdepbl MPUMEHEHWS.

B cnyyae yTeyku, namepseMon Ha NoBEepXHOCTU U30NSATOpa, BaXKHbIMU SBNSIOTCA XapaKTEPUCTUKN UCNONb3yeMOoro U30nsTopa, NOCKOMbKY OHW MO3BOMNSIOT
6bonee UnNu MeHee nerko cosgaBaTh AMNEeKTpUYeckre Nyt nytTem hopMMpPOBaHNS TOKONPOBOASALLMX AOPOXKEK. DTO MPOMCXOAMT 13-3a NOBEPXHOCTHOIO CropaHus
nos OENCTBMEM 3MEKTPUYECKOTO TOKa, B MPUCYTCTBUM BOAbI, BbIAENSALIENCA U3 NAcTMace, a Takke Mo NpUYMHE 3arpsi3HEHUSI MOBEPXHOCTM, U3-3a KOTOPOro
OCTaBLUMECH aTOMbI yrnepoAa CTaHOBATCH TAKVUM >Ke KONMYECTBOM TOYEK ANs NPOoXoXAeHWs Toka. [oaToMy nnactmacch! KnaccuguumpyroTcs B COOTBETCTBUN
C 3TOW 0COBEHHOCTBLIO.

Ha aHrnuickom s3bike oHa HasbiBaeTcs CTl (Comparative Tracking Index, nokasaTtenb cToMkocTu K Npo6oto), a Ha dpaHuy3ckom — «Indice de Résistance au
courant de Cheminement» (IRC).

OT0 MakcumanbHoOe HanpsiXeHue, u3mepsiemoe B BOJMbTax, NMpU KOTOPOM MaTepuan BblaepxuaeT 50 kanenb 3arpsi3HeHHoOW Boabl 6e3 noBpexaeHus
nsonstopa. MoBpexaeHve n3onsTopa (TPEKMHT) onpeaenseTcs, kak (hopM1poBaHMe TOKOMPOBOASALLUMX MyTel N0 MPUYMHE SMEKTPOCTATUYECKOrO HaMNPsHKeHNs,
BMaXXHOCTU 1 3arpsisdHeHns. CambiM BbICOKMM KMacCoM COMPOTUBIIEHUSI TOKY MOBEPXHOCTHOW YTeukn (TpekuHra) siensietcs knacc 600V. MNMoatomy aTOT Knacc
aonyckaet hopMUPOBaHNE HaMMEHbBLLETO paccTosiHUS yTeuku. Kepamuka n nonnamug PAG6, ncnonb3yemMble npy U3roTOBAEHUM YCTPOUCTB, NpeacTaBneHHbIX
B AaHHOM Katanore, umetot knacc CTI 600.

Bo3ayLwHbIK 3a30p

PaccTosiHusi no Bo3ayxy (3a30pbl) — 9TO Camble KOPOTKME PACCTOSIHUS, U3MEPEHHbIE MO NPSIMOM NUHUM B BO3AYXE MeXAYy ABYMSI MPOBOAAMY C Pa3HbIM
HanpshkEHWEM WIN MeXay NpoBoAoM 1 3emner. OHU NpeAcTaBnsaT coboii MyTb, MO KOTOPOMY BO BPEMSI NMEPEHANPSXKEHNS B BO3AYXe BO3HUKAET

ArieKkTpunyeckasa gyra.
RoHS n REACH

RoHS (OupektnBa EC no orpaHnyeHuio BpeAHbIX BeLeCcTB): Matepuarnsbl, UCNOMNb3yeMble B COEANHUTENbHbBIX KONOAKaxX, COOTBETCTBYIOT [upektuse

EC 2015/863, Mpunoxexue |l c nonpaskamu k Oupektuse 2011/65.

CepTtuchukarbl, BblAaHHbIe akKpeaMTOBaHHOW HE3aBUCUMOW nabopaTtopuen, 4OCTYMHbI MO 3anpocy.

REACH (TexHuyeckuu pernameHT EC «lMopsaok rocyaapcTBEHHON permcrpaumnm, 3KCnepTusbl U NULIEH3UPOBAHUA XMMUYECKUX BeLLLeCTBY):
mMaTtepuarnbl, UCnonb3yemble B COeANHUTENbHBIX KOnoakax, cooteeTcTBytoT Aupektusam EC REACH, cornacHo [JupekTtuse ot utoHa 2017 r., fobasnsioLlen
173 Bewecta SVHC (Ocobo onacHble BeLecTBa) U3 cnmcka, onybnunkosaHHoro ECHA 12 sHeapsi 2017 r., npumeHsiemoro no Aupektvee REACH 1907/2006.
CepTtuchukarbl, BblAaHHbIe akkpeaAMTOBaHHOM He3aBUCUMON nabopaTtopueni, AOCTYMHbI MO 3anpocy.

C cogepxaHuem rasqioreHoB un be3 cogepxaHus raroreHoB

CornacHo MexgayHapogHou aneKkTpoxummnyeckon kommuccum (ctangapt IEC 61249-2-21 «OrpaHnyeHHoe NCNofb3oBaHWe ranoreHa, npegHasHa4YeHHoro Ans
3MEKTPOHHBIX CXEM ), YTOObI BELLECTBO MOXHO ObINO OTHECTM K KAaTEFOPUM «HE COAEPXKaLLEE rarloreHoBY, OHO AOMKHO coaepxaTtb MeHee 900 Y/MnH xnopa
unn 6poma 1 MmeHee 1500 4/MNH ranoreHos.

[anoreHoBble aneMeHTbl — 3TO Mo6Oo U3 LLECTU HEMETaNMMYECKMX ANEMEHTOB, KOTOpble cocTaBnsatoT rpynny 17 (rpynna Vlla) nepuoamnyeckon

Tabnuubl. 31o drop (F), xnop (Cl), 6pom (Br), oz (1), a Takke peakme n HegaBHO o6HapyKeHHbIe anemeHTbl actat (At) n TeHHeccuH (Ts). Hanbonee
pacnpocTpaHeHHbIMU SBASIOTCA XNop 1 dTop, coaepxatumecs B MBX, TedrnoHe 1 ero Npon3BoAHbIX, a Takke 6pom, UCMonb3yeMbilii B mnacTmaccax B
Ka4yecTBe nnamesagepxvsatoLLlert 4o6aBkv. HegoctaTok aTMX NPOAYKTOB COCTOUT B BblAENEHWN TOKCUYHbBIX NapoB Npu Bo3ropaHuu. Momvmo prcka ans
ToAEN, OHY TaKXKe BbIAENSIOT arpeccuBHbIE rasbl, BpeAHbIE AS SNEKTPOTEXHNYECKOTO 1 3NIEeKTPOHHOro o6opyaoBaHus. Cpean aHTMNMPEHOB, UCTIONb3YeMbIX
B nniactMaccax, nonuxmnopupoBaHHble budenunsl (MXB) n nonubpomupoBaHHblie GudeHnnbl (MBEB) okasbiBatoT HebnaronpmsTHOEe BO3AENCTBME Ha
OKPY>KaloLLLYt0 Cpeay 1 ftodei n3-3a CBoel CTOMKOCTU, TOKCUYHOCTM M CMOCOBHOCTM K B1oakkyMynsLmm.

pn Bo3aeiCcTBUMN SKCTPEMArnbHbIX TEPMUYECKUX HANPSHXKEHUI, KOTOpble MOTYT BO3HWKHY T BO BpeMsi noxapa, bpomocopepxatume aHtunmpeHsl (6CA) moryT
06pa3oBbIBaTh ranoreHM3MpoBaHHbIE AVOKCUHBI U ypaHbl.

MBB v MBAS (nonubpomupoBaHHble AndeHUnaupsbl) B HacTosiLee BpeMs 3anpeLleHsl B EBpone Oupektnsamu WEEE (OupektuBa EC 06 otxopgax
3MEeKTPUYECKOro 1 3MEKTPOHHOro o6opyaoBaHns) 1 RoHS.

Monnamung PAG6, ncnonb3yemMblii B COeAVHUTENBbHbIX Koroakax, NpeAcTaBrieHHbIX B JaHHOM KaTanore, He COAEPXUT rafloreHOB U COOTBETCTBYET AENCTBYHOLLEMY
B EBpone crtaHaapty.

Catto 2.2.22 wtimhoatoom )

B cBA3M C NOCTOAHHbIM COBEPLLEHCTBOBAHMEM HaLLEl NPOAYKLNU, YEPTEXKM, ONUCAHNA, XapaKTEPUCTUKM, UCMONb3YEMbIE B AaHHbIX TEXHUYECKMX NacnopTax, npeaHasHaueHbl
TONBKO A/19 03HAKOM/IEHMA U MOTYT BbITb M3MEHEeHbI 6e3 NpeaBapuUTe/IbHON KOHCY/IbTaLmm
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B cBA3M C NOCTOAHHbIM coBeplleHCTBOBaHMEM Halwemn npoAyKUUN, YepTeXn, onnMCaHnA, XapaKTepuUCTUKU, UCNoib3yemble B AaHHbIX TEXHUYECKUX NaCNOopTax, NpeaAHa3Ha4YeHbl

TONbKO ANA O3HAaKOMNEHNA U MOTYT 6bITb U3MEHEHbI 6e3 npe,a,BapMTeanoﬁ KOHCYy/1bTauumn

Cnuncok apTuKynos
ApTUKyn ApTUKYN ApTUKYn ApTUKYn
66ABB0831169040B BF0252SS BK101 BM205
66ABC0831169040B BF0252WS BK102 BM205B0
66ABS0831169040B BF0253SS BK103 BM205BS
66ACB0831169040D BF0253WS BK104 BM205S0
66ACB08CE470142D BF0254SS BK161 BM205SS
66ACC0831169040D BF0254WS BK162 BM235
66ACC08CE470142D BF0255SS BK163 BM235B0
66ACS0831169040D BFO255WS BK164 BM235BS
66ACS08CE470142D BF0256SS BK251 BM235S0
66ADB0841169040C BF0256WS BK252 BM235SS
66ADC0831169040C BF0258SS BK253 BM256
66ADS0831169040C BF0258WS BK254 BM256B0
66AE40841197006B BG0252SS BK351 BM256BS
66AES0841197006B BG0252WS BK352 BM256S0
66AF40841197006D BG0253SS BK353 BM256SS
66AFS0841197006D BG0253WS BK354 BM286
66AG4084116397006C BG0254SS BK501 BM286B0
66AGS084116397006C BG0254WS BK502 BM286BS
66AJ420422B0043B BG0255SS BK503 BM286S0
66AJ420423B0044B BG0255WS BK504 BM286SS
66AJB0832293041B BG0256SS BL161 BM358
66AJB0832393042B BG0256WS BL161P BM358B0
66AJB42215 BG0258SS BL162 BM358BS
66AJB42218 BG0258WS BL162P BM358S0
66AJB52220 BH43222650 BL163 BM358SS
66AJB52223 BH59223250 BL163P BUO41
66AJB62225 BH59224250 BL164 BUO42
66AJB62228 BH70223250 BL164P BUO43
66AJB82235 BH70224250 BL251 BUO44
66AR412501A1024A BH80304250 BL251P BUO61
66AS412501A1014A BJ06200000 BL252 BU062
66AT410650 BJ06200004 BL252P BUO63
BA041 BJ0O620000N BL253 BUO64
BA042 BJ0620000S BL253P BU101
BA043 BJ0O62P00000 BL254 BU102
BA044 BJ062P00004 BL254P BU103
BCA2C2B0 BJO62POO0OON BL351 BU104
BCA2C2U0 BJ0O62P0000S BL351P BU161
BCA2C3B0 BJ06300000 BL352 BU162
BCA2C3U0 BJ06300004 BL352P BU163
BCA3C2B0 BJO630000N BL353 BU164
BCA3C2U0 BJ0630000S BL353P BU251
BCA3C3B0 BJO63P00000 BL354 BU252
BCA3C3UO BJO63P00004 BL354P BU253
BCB2C2B0 BJO63POO0OON BM14 BU254
BCB2C2UO BJO63P0000S BM154B0 BY1621V33A2
BCB2C3B0 BK041 BM154BS BY2227C33C2
BCB2C3UO BK042 BM154S0 BY2521V55A2
BCB3C2B0 BK043 BM154SS BZM101206009G4
BCB3C2UO BK044 BM184 BZM101206009GE
BCB3C3B0 BKO61 BM184B0 BZM161510009G4
BCB3C3UO BK062 BM184BS BZM161510009GE
BCC2C3U1 BK063 BM184S0
BCC3C3U1 BKO64 BM184SS
O6HoBneHo 2025/10/30

KoHTaKTbI

www.ultimheat.com

Catl10-2-3-3



Cnuncok apTuKynos

nuhnelqrAdHoH noHauraLmdedaadu €99 IHOHIWEM 91199 LAIOW M BUHSLUWONBHEO BT OMquUoL
I9HDheHERHTDAU ‘Xerdoudeu XMHIDhUHXIL XIGHHET 8 919WaAgaroudn ‘nnnLondariedex ‘BUHEIULO ‘UKaLdDh ‘UNTIHATOL MSMEH WaMHEa0g10HIMAS800 WIGHHBOLIO0U J UEBED g

O6HosneHo 2023/11/30

www.ultimheat.com

KoHTaKTbI

Catl10-2-3-4




Catl0-2-4-1

www.ultimheat.com

CtaHaapTHbIe
KepamMmun4yeckue
coeaAuHUTEerbHbIe
KONMOAKWU

nnnelqarAdHoH noHaraLmdearadu €99 IGHIHIWEM 91199 LAIOW M BUHBUWONBHEO BT OX9LOL
I19H9heHERHTadU ‘XeLdoudeu XMHIShMHXIL XIGHHET 8 31awaAgaroudn ‘mxnLondariedex ‘BMHEIMLO ‘UKILdDK ‘UUTIHATOAU MSMeEH WaKHEE081OHaMAS800 WIGHHBOL1O0U J UEEED g



nunelqrAdHoN yoHauamdesTadu €99 IAHOHIWEM 9
19HoheHERHTadU ‘Xerdoudeu XMHIShMHXDL XIGHHET g a1awaAsqroudn ‘unnLondaryiedex ‘BuHe

£
o
°
IS,
]
<
£
Z
2
s
e

KoHTaKTbI

Cat10-2-4-2




B cBA3M C NOCTOAHHbIM coBeplleHCTBOBaHMEM Hawemn NPOAYKUUN, HepTeXn, onnMcaHnA, XapaKTepuUCTUk, UCNoibyemble B AaHHbIX TEXHUYECKUX NaCNopTax, NpeaHa3Ha4yeHbl

TONbKO ANA O3HAaKOMNEHNA U MOTYT ObITb USMEHEHbI 6e3 npep,BapMTeanoﬁ KOHCY/1bTaUunun

CoeanHUTENbHLIE KONOAKN N3 CTeaTUTOBOM KepaMHnukKu, &

C 3aXXMMHbIMUN BUHTaMM, 3alUMLLEHHbIe OT nopaxeHuns IINeKTpn4eCKMM TOKOM

Tun BA
OCHOBHbLIE OCOOEHHOCTM

GWFI1960°C

MpumMeHeHMe: 3TV BbICOKOKAYECTBEHHbBIE Y KOMMAKTHLIE KMEMMHbIE KOMOAKN NMO3BOMSAIOT YCMNELUHO 1 6€3 NULLIHNX
YCUNUIA NOJKN0YaTh ranoreHHble namnbl, HarpeBaTernbHble anemeHThl, VIK-HarpeBaTenu u kBapueBble Tpybyatbie
HarpeBaTtenu. bnarogaps cBoewn KOHCTPYKLMW OHN

He BOCN/aMEHSIOTCH, YCTONYMBLI K TEMNEpPaType U BAAXHOCTU, U MPU 3TOM COXPAHSAKT HENPEB3OMAEHHbIE
3NEeKTpUYECKMe U U3ONALNOHHBbIE XapaKTEPUCTUKN.

3roToBneHbl B COOTBETCTBUM C TEXHUYECKMMU ycroBuamu ctaHaaptoB IEC 60998-1 n IEC 60998-2, paccunTtaHbl
Ha MakcumarnbHoe HanpsxeHune 250 B.

Kepamuka: cteatutoBas, tun C221, HernadypoBaHHasi, crierka KpemoBoro LiBeTa.

TunoBoe M30NALUOHHOE COMPOTUBIIEHME MeXAY ABYMS KIeMMHbIMU 3aXXumMamu (u3ameputenbHoe
HanpskeHue 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

3Ha4yeHnsa N30NALUNOHHOIO COMPOTUBIIEHUS OTHOCUTENBHO 3eMN NpUMepHO B 2 pasa 6onbwe. CtaHgapT
EN 60998 yctaHaBnuBaeT nsonsunoHHoe conpoTtuBrieHne 6onee 5 MOm. Takum obpas3om, N3ONSALNOHHbIE
XapaKTEPUCTUKN KMEMMHbIX 3aXXMMOB AaHHOro Tmna npumepHo B 10—12 pas Bbille, B TOM 4Yucne npu
Temnepatype 400°C (750°F).

AnekTpuyeckaa NpovyHoCTb nsonaumu: 6onee 3000 B. MMHMManbHoOe M30NALMOHHOE PaccTosiHME Mexay 2
KneMmmamu Yepes kepamuky: 1,2 mMm.

BWHT: OUMHKOBaHHasA ropsynm cnocobom cranb 4.8, UMNUHOPUYECKas rofloBKa YMEHbLUEHHOIO AnameTpa co
wnuuem, B cootsetctaum ¢ DIN 920

Knemmbi: natyHbe CuZn40Pb2, Bbicokasi MexaHuyeckas npoYHOCTb. 10 3anpocy AOCTYMHbLI MOAENU C KNEMMHbIMU
3aXMMaMU1 U3 HUKENMPOBAHHOW NaTyHU (MPUMEHSOTCS TpeboBaHWs N0 MUHMManibHOMY O6beMy 3akasa)
MakcumanbHoe pabo4yee HanpsikeHUe anekTpuyeckon cetu: 250 B, npu cteneHun 3arpsisHeHus 3. (CTeneHb
3arpsi3HeHnst 3 onpenensieT yCrnoBus MUKPOCPEab!, Bbi3biBaloLLME NPOBOASLLNE 3arpA3HEHNS UMW HEMPOBOASLLNE
3arpsi3HeHNsi, KOTOpble MOTYT CTaTb NPOBOASALLMMY NPY NOSABEHUN KOHOEHCaLNN.)

U30onAuMOHHbIE NPOMEXYTKM U PACCTOAHUA YTEYKU: = 3 MM MeXAYy MOHTaXHON NOBEPXHOCTbIO U
KNEMMHBIMW 3aKUMaMK, MeXAY KNEMMHbIMU 3aXNMaMu, a Takke Mexay OBYMsi COeQUHUTENBHBIMWU KONOAKaMU,
YCTaHOBMEHHbIMU PALOM.

YacTtun, Haxogswmecs noa HanpsiKeHMeM: 3alUuLleHbl OT CIyYaHOro KOHTakTa C 3NeKTPUYEeCcTBOM (COrmacHoO
IEC 61032, ctaHgapTHbIn naney, Tuna A).

MoHTax: 32 UCKITYEHNEM OOHONPOBOAHBLIX KNEMMHBIX 32>KMMOB, Ha KIEMMHbIX KOMOAKaX NpeayCcMOTpeHbl OAHO
Unu OBa OTBEPCTUSA ANSA UX YCTAHOBKM Ha CTEHE UMM Ha MnaTte ¢ NoMoLlbl BUHTA. LlecturpaHHoe yrnybneHve
No3BOMsEeT PasMecTUTb BUHT UMW ranky C MOMyKpyrnon nubo LecTUrpaHHoM rofoBKon. 3TO AaeT BO3MOXHOCTb
BbIMOSTHATH MOHTaX NyTeEM chukcauumn ¢ nepegHen Nnn 3agHemn CTOPOHbI.

MakcumanbHasi TeMnepaTtypa oKpy»Katowen cpeabl:

- noctosiHHas: 230°C/450°F;

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

3HayYyeHUs TEPMOCTOMKOCTU NaTyHHbIX coeanHuTenen 6biny NoaTBepPXAeHbl B XO4e UCMNbITaHWIA MPOBOAOB Ha
BblAeprvBaHune, BbIMOSIHEHHbIX B COOTBETCTBMM cO cTaHgapTtoMm EN 60998 yepes 48 yacoB npu Temneparype
230°C (450°F) unu 4yepes3 90 muHyT npu Temnepatype 450°C (840°F).

MpumeHunmelie ctanpapTol: (IEC) EN 60998-1; (IEC) EN 60998-2-1

BHMMaHue: BO BpeMs YyCTaHOBKWU cobrtoganTe 0CcoOyo OCTOPOXHOCTb, YTOObl n3bexarb nopaxeHus
3NEeKTPUYECKMM TOKOM M3-33 COKpaLLeHUs M30MALMOHHOrO U 6e30nMacHOro paccToOSHUA: HEe UCMONb3ynTe
KpenexHble BUHTbI, KOTOpPblE HE COOTBETCTBYIOT TpeboBaHMsAM, cobnogante ONUHY 3a4MCTKUM MPOBOAOB U
BCTaBNsMTE NPOBOAA B KMEMMHbIN 32XXMM 0 TeX Nop, Nnoka u3onsuus He BOVAET B CONPUKOCHOBEHMWE C NaTyHbIO.
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CoeauHuUTenNbHbLIE KONMOAKU U3 CTeaTUTOBOMU KepaMuKun, auanasoH 250 B &

po— 3awmuieHHbIe OT Crly4alHOro KOHTaKTa ¢
rapossa 3MEeKTPUYECTBOM, NaTyHHbIe KNeMMHbIE 3aXWUMblI,

Kepamuka

BUHTbI U3 HVIKeﬂVIpOBaHHOVI cTanu.

GWFI960°C
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B cBA3M C NOCTOAHHbIM coBeplleHCTBOBaHMEM Hawemn NPOAYKUUN, HepTeXn, onnMcaHnA, XapaKTepuUCTUk, UCNoibyemble B AaHHbIX TEXHUYECKUX NaCNopTax, NpeaHa3Ha4yeHbl

TONbKO ANA O3HAaKOMNEHNA U MOTYT ObITb USMEHEHbI 6e3 npep,BapMTeanoﬁ KOHCY/1bTaUunun

CoeaOuHUTENbHLIE KONOAKN U3 CTeaTUTOBOM KepaMukKkum C 3aXKMMHbIMUA BMHTaMM&

3aljuieHHble OT NnopaxXeHus rNeKTpu4eCKkum ToOKoOM, Anana3oH

Tun BU
OCHOBHbLIE OCOOEHHOCTM

GWFI1960°C

NMpuMeHeHue: 3TN BbICOKOKAYECTBEHHbIE KITEMMHbIE KONOAKM MO3BOMSAIOT YCMELHO 1 6€3 NULLHUX YCUNnn
NoAKMYaTh ranoreHHble namnbl, HarpeBaTenbHble aneMeHTbl, MIK-HarpeBaTenu, kBapueBble TpybyaTtbie
HarpeBaTenu, a Takke obecnevynBaloT MOAKIOYEHNE AYXOBOK U CheuManM3npoBaHHOro obopygoBaHusa ans
Bbl€34HOro 06CNy>XMBaHWUS U NPUrOTOBMNEHMSA NuLM. Bnarogapsi cBOen KOHCTPYKLUW OHM HE BOCMTaMEHSIOTCS,
YCTOWYMBbI K TEMMNEpaType U BMNaXXHOCTU, U NMPU 3TOM COXPaHSAT HEMPEB30MWOEHHbIE SNEKTPUYECKUE U
N30NALMOHHBbIE XapaKTEPUCTUKN.

3roToBrneHbl B COOTBETCTBUM C TEXHUYECKMMU ycroBuamu ctaHaaptoB IEC 60998-1 n IEC 60998-2, paccunTtaHbl
Ha MakcumarnbHoe HanpsbkeHne 450 B.

Kepamuka: cteatutoBas, tun C221, HernadypoBaHHasi, crierka KpemoBoro LiBeTa.

TunoBoe M30NALUOHHOE COMPOTUBIIEHME MeXAY ABYMS KIeMMHbIMU 3aXXumMamu (uameputenbHoe
HanpsxeHue 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

npm 400°C (750°F): 190 MOm

3Ha4yeHnsa N30NALUNOHHOIO COMPOTUBIIEHUS OTHOCUTENBHO 3eMMnU NpUMepHO B 2 pasa 6onbwe. CtaHgapT
EN 60998 yctaHaBnuBaeT nsonsunoHHoe conpoTtuBreHne 6onee 5 MOm. Takum o6pasom, N3ONSALNOHHbIE
XapaKTEPUCTUKN KMEMMHbIX 3aXXMMOB AaHHOro tmna npumepHo B 20—40 pas Bbille, B TOM 4Yucne npu
Temnepatype 400°C (750°F).

AnekTpuyeckaa NpovyHOCTb nsonaumu: 6onee 4500 B. MMHMManbHoOe M30NALMOHHOE PaccTOsiHUE Mexay 2
KneMmamu Yepes Kepamuky: 2 Mv

BWHTbI: OLMHKOBaHHasA ropsaYMMm crocobom crtanb 4.8, uMnMHapu4eckas rorioBka YMEHbLUEHHOIO AnameTpa co
wnuuem, B cootsetcteum ¢ DIN 920

Knemmbi: natyHs CuZn40Pb2, Bbicokasi MexaHuyeckas npovHOCTb. 10 3anpocy AOCTYMHbI MOAENU C KNEMMHbIMU
3aXMMaMU1 U3 HUKENMPOBAHHOW NaTyHU (MPUMEHSOTCS TpeboBaHWs N0 MUHMManibHOMY O6beMy 3akasa)
MakcumanbHoe pabouyee HanpsikeHue anekTpuyeckon cetu: 450 B, npu cteneHun 3arpsisHeHus 3. (CTeneHb
3arpsis3HeHnst 3 onpenenseT yCrnoBus MUKPOCPEab!, Bbi3biBaloLLME NPOBOASLLNE 3arpA3HEHNS UMW HENPOBOASLLNE
3arpsi3HeHsi, KOTOpble MOryT CTaTb NPOBOASALLMMY NPY MNOSABEHUN KOHOEHCaLNN.)

U3onaumnoHHbIe paccTosHusA: 6onee 4 MM MeXay MOHTa)XHOW MOBEPXHOCTLIO M KMEMMHbIMU 3a>KMMaMU, MEXAY
KNEMMHBIMU 32XKMMaMU, a Takke Mexay OBYMSA COEAMHUTENbHLIMU KOMOAKaMM, YCTAHOBEHHLIMU PSIAOM.

YacTtu, Haxogswmecs nog HanpsiKeHMeMm: 3alUuLLeHbl OT CIyYaHOro KOHTaKTa C 3NEeKTPUYECTBOM (COrnmacHoO
IEC 61032, ctaHgapTHbIV nanew tuna A).

MoHTax: 3a UCKITYEeHNEM OOHONPOBOAHBLIX KNEMMHbIX 32>KMMOB, Ha KIeMMHbIX KOMoAKax npedyCcMOTPeHbl OAHO
UnNu gBa OTBEPCTUSA ANSA MX YCTAHOBKM Ha CTEHE UIM Ha MnaTe ¢ NoMoLlbio BUHTA. LlecturpaHHoe yrnybnexHve
NMo3BOMSIET PasMeCTUTb BUHT UMW ranky C MOMyKPYrnon nubo LWecTUrpaHHOM rofoBKoW. OTO AaeT BO3MOXHOCTb
BbINOMHATE MOHTaX NyTemM dukcaumm ¢ nepegHen unm 3agHen CTOPOHBbI.

MakcnmanbHas Temnepartypa oKpy»KarLlien cpebl:

- noctosHHasA: 230°C/450°F;

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

3HayYyeHUss TEpPMOCTOMKOCTU NaTyHHbIX CoeanHuTenen Gbiny NoATBEPXAEHbI B XO4e UCMNbITaHWUIA MPOBOAOB Ha
BblAEprvBaHune, BbIMOMHEHHbBIX B COOTBETCTBMM cO cTaHgaptom EN 60998 yepes 48 yacoB npu Temneparype
230°C (450°F) unu 4yepes 90 muHyT npu Temnepatype 450°C (840°F).

MpumeHnumele ctaHpaptbl: (IEC) EN 60998-1; (IEC) EN 60998-2-1

BHumaHue: BO BpeMs yCTaHOBKM cobntoganTe ocobyo OCTOPOXHOCTb, YTOObI n3bexaTb nopaxeHus
3NEeKTPUYECKMM TOKOM M3-3a COKpaLLeHUs M30MALMOHHOIO U 6e30nacHOro paccTOSHUSA: HE UCMONb3ynTe
KpenexXHble BUHTbI, KOTOPble HE COOTBETCTBYIOT TpeboBaHMsaM, cobniogante ANMHY 3a4UCTKUM NPOBOLOB U
BCTaBNSNTE NPOBOAA B KMEMMHbIN 3aXXMM [0 TEX MOP, NoKa U3onauus He BOVAET B CONPUKOCHOBEHMWE C NATYHbHO.
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CoeanHUTenbHbIe KOMOAKU N3 CTeaTUTOBOW KepaMUKKU, Auana3oH &

450 B

3awuLieHHble OT cnyqaiﬂ-loro KOHTaKTa C

ANEeKTpn4eCcTBOM, JNIaTyHHbI€ KIlIleMMHbI€e 3aXXUMbl,

BUHTbI U3 HMKenMpOBaHHOVI cTanu.
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aHMEeM Hallewn APOAYKUUN, YEPTEIKN, ONUCAHNA, XaPaKTEPUCTUKNU, NCMOJIb3YEMbIE B AaHHbIX TEXHUYECKUX MACNOPTaX, npegHa3Ha4vYeHbl

TO/IbKO 4171 O3HAKOM/1IEHNUA N MOTYT 6bITb M3MEHEHbI 6e3 npep,BapMTeanoﬁ KOHCYy/bTauuun



CoeouHUTenbHbIE KOMOAKU N3 CTeaTUTOBOW KepaMUKKU, AuanasoH &
450 B

3awuLieHHble OT cnyqav'u-loro KOHTaKTa C
ANeKTPpN4eCTBOM, JNlaTyHHbI€ KIlleMMHbI€ 3aXXUMbl,
BUHTbI U3 HVIKe.ﬂVIpOBaHHOVI cTanu.

GWFI960°C
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CoeanHUTenbHbIe KOMOAKU N3 CTeaTUTOBOW KepaMUKKU, Auana3oH &
450 B

3awuLieHHble OT Cﬂy‘-laﬁHOFO KOHTaKTa C
ANEeKTpn4eCcTBOM, JNIaTyHHbI€ KIlIleMMHbI€e 3aXXUMbl,
BUHTbI U3 HMKeﬂMpOBaHHOVI cTanu.
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B cBA3M C NOCTOAHHbIM coBeplleHCTBOBaHMEM Hawemn NPOAYKUUN, HepTeXn, onnMcaHnA, XapaKTepuUCTUk, UCNoibyemble B AaHHbIX TEXHUYECKUX NaCNopTax, NpeaHa3Ha4yeHbl

CoeaouHuTenbHbIe KONMOAKN N3 CTeaTUTOBOM KepaMUKM, 3awuLleHHble oT &
CNy4YamMHOro KOHTaKTa C 35IeKTPU4ECTBOM, LUTaMMNOBaHHbIE FTaTYHHbIE KIMEMMHbIe 3aXXUMbl, BUHTbI U3
HUKEeNUPOBAHHOM cTanu.

Tun BL
OCHOBHbLIE OCOOEHHOCTM

GWFI1960°C

o
CoonoaeHue ’ I’ .’ [ | v " I1 L
OUPEKTUB

RoHS, REACH

HE COOEPXWUT
ranoreHos

NMpumeHeHune: OT cepun BU cepusa BL otnmyaeTca KNEeMMHbIMU 3aXUMaMu, KOTOpbIE LWITaMMNYTCA U3 NaTtyHu, a He

N3roTaBNMBakTCs U3 npyTa nyTeM MexaHudeckon obpaboTku. Takas KOHCTPYKUMS 3axumMa MO3BOMSET UCMONb30BaTh AN Npoxoaa
< MPOBOAOB NPSIMOYrOMbHbLIE OTBEPCTUSA, @ TakKe AoMycKkaeT npuMeHeHne 6onee LMPOKOro AnanasoHa MonepeyHbIX CeYeHuit,
S 4TO oGecneynBaeT 3HAYMTENbHYIO SKOHOMUIO MaTepuana. B fAaHHOM cepun ecTb BapuaHTbl UCMOMHEHWUSI C UCTONb30BaHNEM
© HEMoCPEeACTBEHHOTO BUHTOBOIO 3aXMMa M OMOCPEAOBAHHOTO 3aXKNMa C MOMOLLBI0 MPVXKUMHOW MIAaCTUHBLI M3 HEPXKaBEIOLWEN CTasu.
2 Bropoli BapuaHT ABnsieTcst NpeanovTUTENbHBIM AN MMOKMX 1 0COB0 rMBKNX NPOBOAOB.
OTMN KIIEMMHbIE KOMOAKM NMO3BOSSIOT YCMNELHO U 6e3 NULLIHUX YCUMNWIA NOAKIYaTh ranoreHHbIe NnamMnbl, HarpeBaTenbHble 3MIEMEHTbI,
WMK-HarpeBaTenu, kBapLeBble Tpyb4yaTble HarpeBaTtenu, a Takke obecnedvBaloT NOAKMOYEHME AYXOBOK M CNeLManv3npoBaHHOro
obopynoBaHusa Ans Bble3gHOro 06CnyXMBaHUS U MPUroTOBNEHUS nuwmn. brnarogapsa CBOen KOHCTPYKLMW OHU HE BOCMIaMEeHSIHTCS,
YCTOMYMBLI K TeMnepaType U BNAXHOCTU, U NPU 3TOM COXPaHSAOT HENPEB3ONAEHHbIE AMEKTPUYECKME U U3ONALUNOHHbIE
XapaKkTepPUCTUKN.
M3rotoBneHbl B COOTBETCTBUM C TEXHUYECKMU ycnoBuammu ctaHgapToB IEC 60998-1 n IEC 60998-2, paccumTaHbl Ha MakcMMarnbHoe
HanpsbkeHne 450 B.

Kepamuka: cteatntoBas, Tun C221, HermasdypoBaHHas, Crierka KpemMoBOro LiBeTa.

TunoBoe M3onALMOHHOE CONPOTUBNEHNE MeXAY ABYMSA KIEeMMHbIMU 3aXXMMamu (u3ameputenbHoe HanpspkeHue 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

3HavyeHns N30nALMOHHOIO COMPOTUBIIEHUSI OTHOCUTENBHO 3eMy NpuMepHo B 2 pa3a 6onblie. CtaHaapT EN 60998 yctaHaBnuBaet
N30NsILMOHHOE conpoTueneHne 6onee 5 MOM. Takum 06pa3om, U3OMNSALMOHHBIE XapaKTEPUCTUKM KIIEMMHbIX 32>KMMOB AaHHOTO Tuna
npumepHo B 20—40 pas BhilLe, B TOM Yncne npu temneparype 400°C (750°F).

AnekTpuyeckasa npoyHocTb usonauum: 6onee 3000 B. MuHMManbHOe M30MSLMOHHOE pacCTosHME Mexay 2 KneMMamu Yyepes
KepamuKky: 2 Mm

© BWHT: ouMHKOBaHHaga ropa4mm cnocobom cranb 4.8, uMNUHOpPUYECKas ronoBKa YMEHbLIEHHOro AnamMeTpa COo WAnueM, B
< cooreetcTBum ¢ DIN 920

= Knemmbi: natyHb CuZn40Pb2, Bbicokas MexaHu4yeckasi NpovHocTb. o 3anpocy AOCTYNHbI MOAENU C KNEMMHbIMU 3aXMMamMun 13
T HUKENMpOBaHHOW NaTyHu (MpMMeHstoTCa TpeboBaHNs N0 MUHMMAaNbHOMY 06beMy 3akasa)

S MakcumanbHoe paboyee HanpsikeHuUe anekTpuyeckon cetu: 450 B, npu cteneHu 3arpsasHennsa 3. (CTeneHb 3arpsA3HeHus 3
g onpefensieT ycrnoBusi MUKpOCpeabl, Bbi3biBaloLLMe NPOBOASLLNE 3arpsi3HEHUS UMY HEMPOBOASALLME 3arpsA3HEHNs, KOTOpbIE MOryT
% CcTaTb NPOBOAALMMM MPY NOSABAEHUN KOHAEHCALMN. )

% W3onaumoHHble paccTtoAHUA: 6oree 4 MM MeXAy MOHTa)XHOW MOBEPXHOCTLIO U KIMEMMHBLIMU 3aXUMaMn, Mexay KnemMMHbIMU
UO: 3aXKnMaMu, a Takke Mexay ABYMS COEAVHUTENbHBLIMW KONOAKaMM1, YCTaHOBIIEHHBIMU PSAOM.

= Yactu, HaxoasWwMecAa nNoa HanpshKeHMeM: 3alluLLeHbl OT CIyYamHOro KOHTakTa ¢ anektpuyectBoM (cormacHo IEC 61032,
o CTaHdapTHbI nanew tuna A).

5 MoHTax: 3a UCK/IOYEHMEM OLHOMPOBOAHbLIX KEMMHbIX 32XKMMOB, Ha KMEMMHbIX KOMoAKax npedycMOTpPeHbl O4HO MM ABa
S OTBEPCTUS ANS UX YCTAHOBKM Ha CTEHE UMW Ha MnraTte ¢ MoMOoLLblo BuHTA. LlecTurpaHHoe yrny6reHne no3sonser pasmecTuts BUHT
" unu raiiky ¢ nonykpyrion nnbo LEeCTUrpaHHO roNoBKoiA. 3TO AaeT BO3MOXHOCTb BbINOMHATL MOHTaX NyTeM duKkcaLuy ¢ nepeaHei
UNn 3agHEen CTOPOHBI.

MakcumanbHasa Temneparypa OKpy»aroLlien cpeabl:

- noctosiHHasA: 230°C/450°F;

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

3HayeHVss TEPMOCTOMKOCTU NaTyHHbIX COeauHuTENen Obiny NOATBEPXKAEHbI B XO4€ UCMbITAHWIA NPOBOAOB Ha BblAEprMBaHue,
BbIMOMHEHHBLIX B COOTBETCTBUM cO cTaHgaaptom EN 60998 uyepes 48 yacos npu Temnepatype 230°C (450°F) nnmn yepes 90 MuHyT
npu Temnepatype 450°C (840°F).

[ononHnTenbHbIe BO3MOXHOCTU: KNEMMHbIE 32>KUMbl U3 HUKEMNMPOBAHHOW CTanu

MpumeHnmble ctanpapThl: (IEC) EN 60998-1; (IEC) EN 60998-2-1

BHumaHue: Bo Bpemsl yCTaHOBKM cobntofanTe ocobyto OCTOPOXKHOCTb, YTOObLI n3bexaTb NopaXeHust ANEKTPUHECKUM TOKOM U3-
3a COKpaLLeHUs N30MALMOHHOTO 1 6e30MacHOro PacCTOSHWS: HEe UCMONb3YNTe KPENeXHble BUHTbI, KOTOPbIe HE COOTBETCTBYIOT
TpeboBaHVAM, cobnogante AnNMHY 3a4MCTKU NPOBOLOB U BCTABMSAWTE NPOBOAA B KNEMMHbIV 3aXKMM [0 TeX rnop, Noka M3onsauus He
BOWAET B COMPUKOCHOBEHMWE C NaTYHbIO.

ryT 6bITb U3MeHEeHbI 6e3 NpeaBapUTEeIbHOM KOHCYN
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B cBA3M C NOCTOAHHbIM coBeplleHCTBOBaHMEM Hawemn NPOAYKUUN, HepTeXn, onnMcaHnA, XapaKTepuUCTUk, UCNoibyemble B AaHHbIX TEXHUYECKUX NaCNopTax, NpeaHa3Ha4yeHbl

TONbKO ANA O3HAaKOMNEHNA U MOTYT ObITb USMEHEHbI 6e3 npe,qBapMTeanof/i KOHCY/1bTauumn

CoeanHUTenbHbIE KOMOAKU N3 CTeaTUTOBOW KepaMUKU, Anana3oH &

450 B

3awmueHHble oT Cﬂy‘laﬁHOFO KOHTaKTa C 3JieKTpn4iectBoM, lWiTamMnoBaHHbIe
KrnneMMHbIe 3a>XUMbl,
CO CrapeHHbIiMU BXogamMu n cnapeéHHbIMU 3aXXnMmamu,
MOryT ncnoJsib3oBatbCs B Ka4eCcTBe coeANHUTESIbHOW KOpOGKVI ANA OYeHb
BbICOKUX TeMnepartyp

Tun BJ
OCHOBHbIEe OCOOEHHOCTM

GWFI1960°C n< l

—
CoGnioaeHne L -
HE COIEPXMT T - C 3awmTon
fAfIOrEHOS RoHS, REACH

OcHoBHble ocobeHHocTU: OT cepuun BL cepusa BJ otnnmyaeTcs KNEMMHbIMW 3aKMMaMu CO CMapeHHbIMU BXOAaMU Y CMapeHHbIMA
3axnMamMu. Takas KOHCTPYKLMS NO3BONSAET pasferibHO 3axnmarh [Ba NpoBoAa Ha O4HOM BXOAe, YTO 06ecrnevynmBaeT 3Ha4YUTENbHYHO
3KOHOMMIO MaTtepuana.

MoXHO OCyLLeCcTBNATb NPOCTOE MOAKIYEHME pacnpefenuTenbHbiX kKabenen Ansd BKIHYEHHbIX NOCNef0BaTENbHO YCTPOMCTB,
TakMx Kak CUCTEMbl OCBELLEHUSI B aBTOAOPOXHbBIX UMW XKENEe3HOAOPOXHbIX TyHHenAx. Kaxaasa 3axuMHas Knemma B COCTOSHUM
OOHOBpeMeHHO obecnevmBaTh LENOCTHOCTb TMHMM CETU 3NEKTPONUTaHNSA U ee OTBOA K OAHOMY UNu ABYM ycTponcTBam. bnarogaps
CBOEWN KOHCTPYKLMM OHU HE BOCMMaMEHSIOTCS, YCTONYMBBI K TEMMNEpaType U BNaXXHOCTU, U NMPU 3TOM COXPaHSAKT HENPEB30WAEHHbIE
3MNEKTPUYECKME N U3OMALMOHHBIE XapakTEPUCTUKN. B 3aBUCMMOCTN OT MaTepuanoB, UCMOMb3yeMbIX AFIS U3rOTOBMEHNS KNEMMHbIX
32XMMOB, OHM B COCTOSIHUU BbIAEPXUBaTb BO3AENCTBME MoXapa Gomnbluen UM MeHbLUen NpoaoIPKUTENBHOCTU. B gaHHOM cepun
€CTb BapyaHTbl UCMOMHEHUS C UCMONb30BaHNEM HEMOCPEACTBEHHOIO BUHTOBOIO 3a)K1Ma Ui ONOCPEAOBAHHOMO 3aKMMa C NMOMOLLbHO
NPWXMMHOW NNACTUHbI N3 HepXKaBelLlen ctann. BTopol BapuaHT sBNSeTca npennodTuTenbHbIM s rmbkux u ocobo rnbkmnx
NMPOBOAOB.

Kepamuka: cteatutoBas, Tun C221, HermasdypoBaHHasi, Crierka KpemMoBOro LiBeTa.

TunoBoe M3onsALMOHHOE CONPOTUBNEHNE MeXAY ABYMSA KIeMMHbIMU 3aXKMMamu (u3ameputenbHoe HanpsibkeHue 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

3HayYeHns N30MALMOHHOIO COMPOTUBIIEHUS OTHOCUTENBHO 3eMIN NMpUMepHO B 2 pasa bonble. CtaHaapt EN 60998 ycraHaBnvBaet
N30NSILMOHHOE conpoTueneHre 6onee 5 MOM. Taknm 06pa3om, N3ONALMOHHBIE XapaKTEPUCTUKM KIIEMMHbIX 32>KMMOB AaHHOro Tuna
npumepHo B 20—40 pa3 Bbille, B TOM Yucne npu temneparype 400°C (750°F).

AnekTpuyeckas NnpoyHocTb usonauuu: conee 3000 B. MuHMManbHOE M30MALMOHHOE PacCTOSHME MexXay 2 KneMMaMu 4Yepes
Kepamuky: 2 Mv

MakcumanbHoe paboyee HanpsikeHue anekTpu4veckom cetu: 450 B, npu cteneHmn 3arpsisHeHns 3.

N3onsumnoHHbIe paccTosiHuA: 6onee 4 MM MexXay MOHTaXHOW NMOBEPXHOCTBK U KNEMMHBIMU 3aXXMMaMu, MEXAy KNeMMHbIMU
3aXKnMamMu, a Takke Mexay AByMS COEAVHUTENbHBLIMW KOMOAKaMu, YyCTaHOBIIEHHBIMU PSAOM.

Yactu, HaxoasAwmMeca nog HanpsikeHUeM: 3aliulieHbl OT Cry4YamHOro KoHTakTa ¢ anekTpuvectBoMm (cornacHo IEC 61032,
CTaHAapTHbIN naney Tina A).

MoHTax: MMeeT OAHO MMM ABa OTBEPCTUS AN MOHTaXka Ha CTeHy MMM nnaTty C NMoMOLLbI0 KpenexHoro BuHTa. LecturpaHHoe
yrnybrneHne no3BonsieT pa3mMecTUTb BUHT UMW ranKy C MOMyKPYrnon nmbo LecTUrpaHHoON rofloBKOW. OTO AaeT BO3MOXHOCTb
BbIMOMHATE MOHTaX NyTem chmkcaummn ¢ nepegHen nnm 3agHen CTOPOHbI.

MpumeHnmble ctaHpapThl: (IEC) EN 60998-1; (IEC) EN 60998-2-1.

KoHTaKTbl
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3almuleHHbIe OT Clly4alHOro KOHTaKTa ¢
3M1IeKTPMYECTBOM, LUTaMNOBaHHbIe KNeMMHbIe 3aXUMblI,
HE COOEPXWUT

CO CrnapeHHbIiMU BXogamMu  cnapeéHHbIMU 3aXXnmamum,
MOryT UCNOJ1Ib30BaTbCA B Ka4YecTBe coeANHUTENbHOM
KOpO6KI/I AnsA o4eHb BbICOKUX TeMhnepaTtyp
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Tun KIleMMm Temneparypa (B TeyeHue 90 MVIH;) Heno%%%ch}gaﬂublm '}'_&g’g#::#
BJ062 JlaTyHb 6e3 nokpbITMA* 230°C/450°F 450°C/840°F BJ06200000 BJ062P00000
BJ063 JlaTyHb 6e3 nokpbITMa* 230°C/450°F 450°C/840°F BJ06300000 BJ063P00000
BJ062 HuvkenupoBaHHas ctanb” 400°C/750°F 550°C/1020°F BJ0620000S BJ062P0000S
BJ063 HuvkenupoBaHHas ctanb” 400°C/750°F 550°C/1020°F BJ0630000S BJO63P0000S
HepxxaBetowas ctanb o o 700°C/1290°F
BJ062 AIS| 304** 500°C/900°F 900°C/1650°F*** BJ06200004 BJ062P00004
HepxxaBetowasi ctanb o o 700°C/1290°F
BJ063 AIS| 304** 500°C/900°F 900°C/1650°F*** BJ06300004 BJ063P00004
BJ062 Hukents 201+ 500°C/930°F A BJ0620000N BJO62PO00ON
BJ063 Hukerts 201+ 500°C/930°F eSO Ta BJO630000N BJO63PO00ON

* BUHT U3 HUKENMMPOBAHHOM CTanum.

** BUHT U3 HepXXaBeloLen cTanm.

*** YcnoBus, BO3HMKawLwWme B cry4yae noxapa. lNpu aton TemnepaTtype KneMmHas Konogka ob6ecnevynBaeT LieNIOCTHOCTb
3NEeKTPUYECKOM Lienu B Te4eHUe NpMmMepHoO AByX YacoB. OgHaKko 3aTeM ee HeO6X0AUMO 3aMEHUTD.

Catto 2. 10 wiimheatoom )

B cBA3M C NOCTOAHHbBIM COBEPLUEHCTBOBaHWEM HaLlen NPOAYKLMN, YEPTEXM, ONMUCAHUA, XapaKTEPUCTUKKN, UCMONb3YeMbIe B JaHHbIX TEXHUYECKMX NacnopTax, npeaHasHayeHsbl




B cBA3M C NOCTOAHHbIM coBeplleHCTBOBaHMEM Hawemn NPOAYKUUN, HepTeXn, onnMcaHnA, XapaKTepuUCTUk, UCNoibyemble B AaHHbIX TEXHUYECKUX NaCNopTax, NpeaHa3Ha4yeHbl

TONbKO ANA O3HAaKOMNEHNA U MOTYT 6bITb U3MEHEHbI 6e3 npe,a,BapMTeanoﬁ KOHCY/1bTauumn

CoeanHuTenbHbIE KONMOAKN U3 CTeaTUTOBOM KepaMuku, Bblagepxunearwime o4eHb &

BbICOKYI0 Temnepartypy. OnocpefoBaHHbIM BUHTOBOMW 3aXKUM C NPUXKUMHOMN
NaacTMHOM, 6e3 3alnTbl OT NOPaAXEHUNA ANEKTPUYECKMM TOKOM,

Tun BK
OCHOBHbIe 0COOEeHHOCTHU

GWFI960°C

g 1!

- - - - - -

i i 1 i

HeBocnnameHsie
MbI MaTepuan

MpumeHeHue: KneMmHble KONoAKM 3TOro Tuna pa3paboTaHbl C Lienbio yA0BNETBOPEHUS CneLMdnIeckmx noTpebHocTemn
COEOVHEHWUI, KOTOPble AOSMKHbI BblOEPXUBATb OYEHb BbICOKME TemmnepaTtypbl: NocTodHHble Ao 500°C (930°F) u
nukosele o 700°C (1290°F). Kpome aToro, B criydae noxapa OHM obecneynmBatoT LEeNoCTHOCTb ANEKTPUYECKOro
coeavHeHus npu Temnepartype ao 950°C (1740°F). (3atem nx HeobxogmMmo 3aMeHUTb.) OHM NpeaHa3HavYeHbl, rMaBHbIM
obpasom, Ans UCNONb30BaHNS B aBTOOOPOXKHbLIX TOHHENSIX, TOHHENSAX OOLLECTBEHHOIO TpaHcnopTa (Noe3goB, METPO),
oTcekax Kkopabnen n nogBoOAHbIX FNIOAOK, KOTOPbIE OOIMKHbI BbIAEPXMBATE NoXap, a Takke Onsi COeAMHEHUN B KOTNax
LeHTpanbHOro NapoBOro OTOMJIEHUS, TAe BCerga OYeHb BbiCOKas TemnepaTypa OKpykawlen cpenbl. bnarogaps
CBOEWN KOHCTPYKLMKN, KITIEMMHbIE KOJTOAKN 3TOr0 TMMa He BOCMIAaMEHSAKTCA U YCTOMYMBLI K BO3OENCTBUIO BNarn. XoTs
ctangaptel IEC (EN) 60998-1 n IEC (EN) 60998-2 He npegycmaTpmBaloT 0COObIX YCIOBUIA NOAAEPKAHNUS TEMIepaTypbl
3TUX KIMEMMHbIX KOMOAOK, UX KOHCTPYKLUS COOTBETCTBYET TEXHMYECKUM YCNOBUAM yKa3aHHbIX CTaHOapToB (B
COOTBETCTBYIOLLMX CryYasx) A MakcMMarlbHoro HanpshkeHust 750 B.

Mpn Temnepatype 700°C n HanpsixxeHnn 230 B TOk yTeykn Ha 3emnto coctaBndet okono 0,1 mA. CtaHgapThl
IEC 60331-21 n IEC 60331-11, kacatoLmecs orHeCTOMKOCTM Kabenen, TpebytoT, YTOObl TOK YTEYKM Npu Temnepatype
850°C cocTaBndan makcumym 2 A. Ha KIieMMHbIX 3aXMMax Takoro Tuna 3TO 3HaYeHue LOCTUraeTcs Nullb Mnpu
Temnepatype okono 900°C n HanpspkeHun 230 B.

Kepamuka: cteatutoBas, Tun C221, HernasypoBaHHasi, Crierka KpemMoBoro LBeTa.

Tuno:;oe M30MALMOHHOE CONPOTUBIIEHME MeXAY ABYMSA KINeMMHbLIMU 3aXKMMaMu (M3MepuTenbHOe HanpskeHue
500 B):

- npu 20°C (70°F): > 100 Om

- npu 100°C (212°F): > 100 MOm

- npu 200°C (390°F): 90 NOm

- npn 300°C (570°F): 55 TOm

- npu 400°C (750°F): 5 TOm

- npn 500°C (750°F): 90 MOm

- npu 600°C (750°F): 10 MOm

- npu 700°C (750°F): 2,5 MOm

Ctangapt EN 60998 yctaHaBnuBaeT M30nsLMOHHOE conpoTtueneHve 6onee 5 MOm. B aton mogenu takoe 3HadeHue
Jocturaetcsa npu temnepatype npumepHo 680°C (1250°F).

AneKkTpnyeckasa NpoYyHOCcTb usonsuum: 6onee 3000 B npn temnepatype 20°C

BuHTLI: HepxxaBetoLas ctanb mapku 304, nonas LecTurpaHHas rorioBka, B cooTBeTcTBum ¢ ISO 4762

Knemmbl: Hukenb

MpyXKUMHbIE NNAaCTUHbI: HUKENb

MakcumanbHoe pabo4yee HanpsxeHue anekTpu4yeckom cetu: 750 B, npu cteneHn 3arpasHeHns 3. (CteneHb
3arpssHeHus 3 onpegenseT yCrnoBUsS MUKPOCPEAb!, Bbi3biBaloLMe NpOBOASALLNE 3arpA3HEHUST UM HeNpoBogsLne
3arpsi3HEHMS, KOTOPbIE MOTYT CTaTb NPOBOASLLMMW NP MOSABIEHUM KOHAEHCALNN. )

U3onsauunoHHble paccTofaHuaA: 6onee 6 MM Mexay MOHTaXXHOM MOBEPXHOCTHID U KIMEMMHbBIMU 3aXXMMaMK, Mexay
KNEMMHbIMM 3a)XKMMaMu, a Takke MeXAy ABYMS COEAMHUTENBHBIMU KONOAKaMM, YCTAHOBMEHHBIMU PSAOM.

YacTtu, Haxoaswmecsa nog HanpsiKeHUeM: He 3aLlMLLeHbl OT CIy4alnHOro KOHTaKTa C ar1eKTPUYeCTBOM.

MoHTax: 32 UCKNIYEHMEM OOHOMPOBOAHbIX KMEMMHbIX 3aXXMMOB, Ha KNEeMMHbIX KOMOAKax npegycmMoTpeHbl OAHO
UnNn gBa OTBEPCTUSA ANl YCTAHOBKM HA CTEHE C MOMOLLLIO KpenexHoro BuMHTa. LLlecturpaHHoe yrnybneHne nossonsiet
pasmMeCcTUTb BUHT UMW FranKy ¢ NONYKPYrion nnbo LWecTurpaHHOM rofiloBKOM. OTO AaeT BO3MOXHOCTb BbIMOMHATb MOHTaX
nyTeMm uKcaumm c nepegHen unm 3agHen CTOpoHbl. Ha magenvax camoro 6onblioro pasmvepa (35 1 50 mm?) MoxHO
pasmMecTUTb MOHTaXHbIN 3axum ans DIN-penku 35 mm.

BaxHoe npumeyaHue. Bo n3bexaHne nepemeLleHns npu ycTaHoOBKe B KOpobe, KIeMMHbIe KOMOAKM 3TOro Tuna
cnepyet obssatenbHO 3akpenuTb. B MPOTMBHOM Crlydae OHM MOTYT MPUHATL Takoe MOMOXEHUE, MpU KOTOPOM He byayT
cobniogaTbCsl N30MSALMOHHBIE PACCTOSIHUS.

MakcumanbHasi TemnepaTtypa oKpy»Karolen cpeabi:

- noctosiHHasA: 500°C/930°F.

- nukoBas (npogormknTensHocTb < 90 MuHyT): 700°C/1290°F.

3HayeH1s TEPMOCTONKOCTU KINEMMHbIX 3a>XKMMOB U3 HUKeNs 6binn noaTBEpXAeHbl B XO4Ee UCMNbITaHUA NPOBOAOB Ha
BblAEprMBaHue, BbIMOSTHEHHbIX B COOTBETCTBUM cO cTaHaapTtoM EN 60998 yepes 48 yacoB npu Temnepatype 500°C
(930°F) n yepes 90 muHyT npu Temnepatype 700°C (1290°F).

YactuyHo npumeHumsble ctaHgaptbl: (IEC) EN 60998-1; (IEC) EN 60998-2-1.

BHumaHue: Bo nsbexaHve nopakeHus areKTpMYEeCKUM TOKOM criegyeTt cobnogarb 0Co0yt OCTOPOXKHOCTb. KnemmHble
KOOOKM 3TOro TUMa Hemb3s yCTaHaBnMBaTh M UCMONb30BaTh B MECTaXx, Kyga MOXHO Nofy4nTb 4OCTyn 6e3 npyMeHeHust
MHCTPYMEHTOB. VX cnegyet MOHTMPOBaTh B 3aLLMTHbBIX Kopobax. Crnegute 3a Tem, YToObl MeXay YacTaMU, HAXOAALLMMUCS
Nof, HanpsPKeHNEM, Y CTEHKaMM 3aLLMTHOrO kKopoba 0CTaBanoch PaccTosiHUE HE MeHee 6 MM. MoryT Takke NPUMEHSITLCS
1 gpyrve npasuna, B COOTBETCTBMU C MECTHbIMWU HOPMaMu TEXHMKM 6e30NacHOCTU.
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MuHunaTopHbIe coeauHnTenbHble 6noku n3 cteatuta 450B,

a2 He 3awmueHHbIe OT NOpaXXeHUA INEeKTPUYECKUM TOKOM,
T — ana temnepatyp o 650 °C, HMKeneBble KNeMMbl C

Kepamuka

NPUXUMHOM NSTACTUHON, 4 MM>.
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CoeaAvHNTENbHbIE KOTOAKU N3 CTEaTUTOBOU KepaMUKM, Bblnepmusammue&
OYeHb BbICOKYHO TemnepaTypy, Avana3oH 750 B

He 3awmueHbl OT Crly4anHOro KOHTaKTa ¢
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CoeavHuTesNbHbIE KOJTOAKU U3 CTEaTUTOBOMU KEpPaMMUKM, Bbl.qep)KVIBaI-OLIJ,VIe&
OYeHb BbICOKYIO TeMmnepartypy, AvanasoH 750 B

c221

HernasyposanHas
Kepamuka

He 3awmueHbl OT Crly4anHOro KOHTaKTa ¢
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KoHTaKTbI

700°C/1290°F
950°C/1740°F*

39mm

= Fombmm | zmm | { zmm .

A CKPYYEHHbIVW NPOBOAO
39mm © O 5/‘\‘2'5 W @ @ O
@ i & 16 Mm?/10 Mm? T =
X ;;& = AWG 6/AWG 8 =B

f197r ; ' @
Lo | Lom 750 B 101 A
750V [JPCI 500°C/930°F

www.ultimheat.com

HEX 9mm(x2

CTBOBaHMEM Hallei APOAYKUUN, YEPTEIKN, ONUCAHNA, XaPaKTEPUCTUKNU, NCMOJIb3YEMbIE B AaHHbIX TEXHUYECKUX MACNOPTaX, npegHa3Ha4vYeHbl

TO/IbKO 4171 O3HAKOM/1IEHNUA N MOTYT 6bITb M3MEHEHbI 6e3 npep,BapMTeanoﬁ KOHCYy/bTauuun




BaHMEM Hallen npoAayKunu, YepTexun, onnUCaHnA, XapakTepuCcTtukn, ncnonb3yemble B AaHHbIX TEXHUYECKUX NaCnNOopTaXx, npegHa3HavyeHbl

TOJIbKO A4/11 O3HAKOM/IEHUA N MOTYT 6bITb U3MEHEHbI 6e3 npep,BapMTeanoﬁ KOHCY/1bTauuun

CoeaAvHNTENbHbIE KOTOAKU N3 CTEaTUTOBOU KepaMUKM, Bblnepmusammue&
OYeHb BbICOKYHO TemnepaTypy, Avana3oH 750 B

p— He 3awmiieHbl OT cnyYaiHOro KOHTaKTa C
L " | 3neKTPUYECTBOM, KNEMMHbIE 3aXXUMbl U3 HUKENs, BUHTbI

Kepamuka

n3 HepmaBelomeﬁ cTanun, npnxknMHasi nnactnHa N3 HUKens
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CoeauHuUTenbHbIE KONMOAKU U3 CTeaTUTOBOM KepaMUKU, BbiAepKuBaloLme o4eHb BbICOKYIO
Temneparypy

PO

B cBA3M C NOCTOAHHbIM coBeplleHCTBOBaHMEM Hawemn NPOAYKUUN, HepTeXn, onnMcaHnA, XapaKTepuUCTUk, UCNoibyemble B AaHHbIX TEXHUYECKUX NaCNopTax, NpeaHa3Ha4yeHbl

TONbKO ANA O3HAaKOMNEHNA U MOTYT 6bITb U3MEHEHbI 6e3 npe,a,BapMTeanoﬁ KOHCY/1bTauumn

OnocpeaoBaHHbIN BAHTOBOW 3aXKMM C NPWXUMHOM NMJTaCTUHON,

Tun BC
OCHOBHbLIE OCOOEHHOCTM
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HeBocnnamense
MbIW MaTepuan

Tun BCA (poBHasi 3aaHssi CTOPOHa).
OcHoBHas mMogernb Al 06LLero NpUMeHeHs B
3rneKTpoTEPMUN.

Tun BCB (npunogHsiTas 3agHssi CTOPOHa).

Ha ocHoBaHuM pasmelLeHbl 4 HOXKW, KOTOpble
NO3BOMSAIOT NPW YCTAHOBKE PacronoXuTb
MOHTaXXHYIO MOBEPXHOCTb Ha PacCTOSHWUN

OT OMOPHOW ¥ NPEAOTBPATUTL MEXAY HUMU
Tennonepeaadvy. [oaxoauT ANs yCTaHOBKW

Ha CTeHKe KOT/a LieHTpanbHOro NapoBoro

Tun BCC (c kepaMn4yeckom KpbILLKOA).
CHab>XeH 3almMTHON KepamMUYEeCKON KPbILLKOW,
3akpennieHHon ABymMs BUHTamm M4. 3awmiiaer
OT NMPUKOCHOBEHUSI pyKamu, a Takke
npegoTBpaLlaeT KOPOTKUE 3aMblKaHWs! MO
npuyMHe nonagaHusi BHyTpb COEAUHUTENBHOTO
6roka TOKONPOBOASLLMX MaTepuanos BO BpeMS

OTONJIEHUA. noxkapa. PaspaﬁoTaH Ansi aBTOAOPOXKHbIX U
XKENe3HOoAOPOXHbIX TYHHENen 1 npeaHasHaq4eH
0151 UCNONb30BaHWs C OTHECTONKUMY Kabensimm

B cootBeTcTBUM ¢ IEC 60331.

MpumeHeHue: KnemmHble KOMOOKM 3TOrO Tuna pas3paboTaHbl C Lenbio YOOBMETBOPEHMUS CneundUYecknx noTpebHocTen coequHeHnn,
KOTOpble AOMKHbI BblAEPXMBaATL OYEHb BbICOKME Temnepatypbl: noctosHHble 4o 500°C (930°F) n nukosble go 750°C (1290°F). Kpome
3TOro, B Cnyyae noxapa OHu obecneymBaloT LeNIOCTHOCTb AIEKTPUYECKOro coeamHenns npu Temnepatype go 900°C (1650°F). (3atem
nx Heobxoanmo 3ameHuTb.) OHM NpegHa3HayveHbl, rMmaBHbIM 0O6pa3oM, Afs UCMOMb30BAHUSA B aBTOLOPOXHbLIX TOHHENSAX, TOHHENAX
06LecTBEHHOrO TpaHcnopTa (Moe3noB, METPO), oTcekax kopabren M NOABOAHbLIX NMOAOK, KOTOPblE AOJKHbI BblAEPXKUBATL Moxap, a
Takke Ans COeAMHEHWI B KOTMAx LIEHTPanbHOro NapoBOro OTONMEHUs, A€ MOCTOSHHO MOAAEPXMBAETCSA O4EHb BbICOKas Temneparypa
OKpyxatoLlen cpeapl. Enaronallfﬂ cBoen KOHCTE%KLWIVI, KIMEMMHbIE KOMOKM 3TOr0 TWUMNa He BOCMIIaMEHSI0TCA U YCTONYMBLI K BO3AEUCTBUIO
Bnarn. Xors ctaHgaptbl IEC (EN) 60998-1 u | (EN) 60998-2 He npeagycmatpuBatoT 0cobbiX YCNOBUA NOAAEPKAHMSA TeMMNepaTypbl 3TUX
KNEMMHbIX KOMOAOK, UX KOHCT%/Kuvm COOTBETCTBYET TEXHUYECKMM YCIOBUSM YKa3aHHbIX CTAHAAPTOB (B COOTBETCTBYIOLUMX CRyyasx) Ans
MaKCMMaribHOro Hal'l&)ﬂ)KeHl/lﬂ 0 B.

Mpun Temnepatype 700°C n HanpsbkeHun 230 B Tok yTeykn Ha 3emnto coctaensiet okono 0,1 MA. Ctangaptbl IEC 60331-21 n IEC 60331-11,
KacaroLiMecss OrHECTONKOCTU kabenen, TpebytoT, YTOObI TOK yTeYku npu TemnegaTyge 850°C coctaensan makcumym 2 A. Ha KnemmHbIX
3aXMMax Takoro Tuna 3To 3Ha4YeHne aocTuraeTcsa nuilb Npy Temnepartype okono 900°C n HanpshkeHnn 230 B.

He 3alumieHbl OT Cry4anHOro KOHTaKTa C aneKkTpuyecTBOM. 1o 3TON NPUYMHE UX CReayeT yCTaHaBNMBaTb BHYTPY 3aLLUUTHBLIX KOPOGOB.

TunoBoe U3oNALMOHHOE CONPOTUBIIEHUE MEXAY ABYMSA KIeMMaMu:
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 npovyHocTb usonauun: 6onee 6000 B npu Temneparype 20°C
BuHtbl: M4 x 8, HepxaBetowasi ctanb mapku 304, ¢ Npy>XUHHOW LWanbon, npegoTBpallatLLel ocnabneHne coeanHEHUS MPU BbICOKOW
Temnepatype. PekomeHayembii MOMeHT 3aTsbkkn 13—20 aaH-cm

Ba BO3MOXXHbIX TUMNa rorfloBOK BUHTA: C KBGCT006paSHbIM wnuuem unu co wnuuem no DIN 84

NIeMMbI: HepXaBetoLas ctanes mapkn 304
Moaknapku: HepxagetoLasi ctanb mapku 304, ¢ NnpegoxpaHUTENbHBIM BbICTYNOM, NPEAOTBPAaLLAoLLMM paspe3aHne npoBoaa
Makc. copTaMeHT NpoBOAOB (Ha OAMH KIEMMHbIW 3aXMM, NPOBoAAa BCTaBreHbl MeXAy NOAKNaAKon U NNacTUHOW pa3beMa):
- 1 oguHapHbIn rnbkuin nposod ceveHnem 10 mm? (AWG 8) unmn 6 mm? (AWG 10), YbkM Xunbl 3aTem crieyeT pasgenuTb No ABe C Kaxaow
CTOPOHbI BUHTA;
- oOQMH unu gBa rmbkmx nposoga ceveHvem 4 mm? (AWG 12), 2,5 mm? (AWG 14?, 1,5 mm? (AWG 16?;
- O[IVH UNW ABa CMOoLHbIX NpoBoda cedeHnem 6 mm? (AWG 10), 4 mm? (AWG 12), 2,5 mm? (AWG 14), 1,5 mm? (AWG 16).
ﬂonyc‘mmaﬂ Harpyska no Toky: 32 A Ha KNeMMHbIN 3aXUM

akcumanbHoe pabouyee HanpskeHue anekTpuyeckon cetu: 750 B, npu ctenexun 3arpsisHeHns 3. (CTeneHb 3arpsA3HeHnst 3 onpenensier
YCroBUsi MUKPOCPeabl, Bbi3biBalOLLVE NMPOBOASLUME 3arpA3HEHNS UM HENPOBOASLLME 3arpsi3HEHUS, KOTOPbIE MOTYT CTaTb NPOBOASALLUMMMN
Npuv NOSABEHNN KOHAEHCaLMN. ) _

30MSALMOHHBbIE paccToAHUA: 6onee 10 MM MexXay MOHTaXHOW MOBEPXHOCTLIO U KNEMMHbLIMW 3aXKMMaMu, MeXay KNeMMHbIMU 3aXXumamu,
a Take 6,4 MM Mexay ABYMS COeAVNHUTENbHBIMM KONOAKaMU, YCTaHOBNEHHbLIMU PSAOM.
YacTtu, Haxoasilumecsi Nop HanmpsKeHUeM: He 3alLULLEeHbl OT CIyYanHOro KOHTakTa C arekTpPUHecTBOM.
BaxHoe npumeyaHue. Bo nsbexaHne nepemelleHns npu ycTaHoBKe B KOpobe, KNeMMHble KOMOAKM 3TOro Tuna cnegyer obs3aTtenbHo
3aKpenuTb. B NPOTUBHOM Crly4ae OHM MOTYT NPUHATL Takoe MOMNOXeHWe, NPy KOTOPOM He ByayT cobnioaaTbcs U30MALMOHHBLIE PACCTOAHNS.
MakcumanbHas Temnepartypa okpyatoLwen cpeabl:
- noctosiHHasA: 500°C/900°F;
- NMKoBas, KpaTkoBpeMeHHas: 700°C/1292°F;
- npu noxape: 900°C (1650°F) B Te4eHne ABYx 4acoB (Mocne aToro usgenve cnegyeT 3ameHUTb, HO BO BPEMS NoXXapa OHO COXPaHSeT CBOU
OCHOBHbIE XapaKTEPUCTUKM).
3HayYeHUss TEPMOCTOMKOCTU KIEMMHbIX 32XMMOB M3 HepXXaBewLen ctanu 6binm NnoaTBEPXKAEHbI B XO4€ UCMbITAHUA NPOBOAOB Ha
BblAeprvBaHue, BbINOMHEHHbIX B COOTBETCTBUMN co cTaHAapToM EN 60998 yepes 48 yacoB npu Temnepatype 500°C (930°F) n yepes
90 muHyT npu Temneparype 700°C (1290°F).
YacTtnyHo npumeHumbie ctaHaapTthl: (IEC) EN 60998-1; (IEC) EN 60998-2-1
BHumaHue: Bo n3bexaHne nopaxeHus aneKTpUYeckum TOKOM criegyeT cobniopartb 0006%10 OCTOPOXHOCTb. KrnemMmHble Koroaku 3Toro
TMNa Henb3s ycTaHaBnNMBaTb U UCMOMb30BaTb B MecTax, KyAa MOXHO Monyy4nTb AOCTYn 0e3 npuMeHeHus MHCTPYMeHTOB. WX cnedyet
MOHTUPOBaTb B 3alUMTHbIX Kopobax. CrneanTe 3a Tem, YTOObI MeXay YacTAMU, Haxo4ALWMMUCS No4 HanpsXKEHNEM, U CTEHKaMM 3aLLMTHOrO
Kopoba ocTaBanocb paccTosiHMe He MeHee 6 MM. MoryT Takke NPUMEHSITbCA U Apyrue npaBuna, B COOTBETCTBUM C MECTHbIMU HOPMamMu
TeXHVkM BesonacHocTy.
[JononHuTenbHble BO3MOXHOCTU: KIEMMHbIE KOMOAKN 3TOr0 TUMa MOXHO U3rOTOBUTbL C NATYHHbIMU UNU HUKENEBbIMU KNEMMHbIMU
3aXMMaMn 1 Nogknagkamu (MHAEKCbl — MO 3anpocy, NpMMeHsTCa TpeboBaHUsA Mo MUHUMaNbLHOMY o6beMy 3akasa). B atux gByx
KOHpurypaumax MakcrmarnbHO AOonycTrMas cuia Toka Ha KNeMMHbIN 3axum yBenuuusaetcs ¢ 37 A o 53 A, a ycrnosusi TEPMOCTONKOCTMU
N3MEHSIOTCS criegytoLmm obpasom:

Matepuan MocTosiHHasA TemnepaTypa MukoBasi TeMnepatypa TemnepaTypa B yCHOBUSX NoXapa
NatyHs 230°C/450°F 450°C/840°F HeycTontuEas
Hukenb 500°C/930°F 700°C/1290°F AL ”p"'(ﬁ"‘l"gflf)awpe ere
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CoeAnHUTENbHbIE KONOAKU U3 CTEaTUTOBOW KepaMUKU, BblAepX1BaroLlMe O4eHb BbICOKYIO
Temnepartypy, Avana3oH 750 B
KneMMHbIe 32XXMMbl M BUHTbI U3 HepXKaBerLen cTanu.

FON

poBHaAA 3aAHAA CTOPOHA.
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b5 S Hesocnnamensie 3aWmThbl
MbIil MaTepuan

2x1.5mm? 2 x 2.5mm?
2 x 4mm?, 1 x 6mm?

He 3awimueHbl OT Cly4YauHOro KOHTaKTa C 3fIeKTPUYeCTBOM,
onocpenoBaHHbIX BUHTOBOM 3aXKUM C MOMOLLLIO NOAKIaAoK,

1x10mm?

Pa3Hble Moaenun KNneMmMHbIX 3aXXMMOB
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<

<

1 — nnockas LNMHApUYecKas ronoBKa co LNULEM Noj oTBepTKy; 2 — nonycdepuyeckas ronoska co wnuuem Pozidriv; 3 — U-o6pa3Has noaknaaka; 4 — nogknagka
C NpeAoXpaHnUTeNbHLIM BbICTYNOM ANA 3alUMThl OT pa3pe3aHus

Moodenu ¢ U-obpa3Hou nodknadkou, mun 3

TONbKO ANA O3HAKOMNEHUNA U MOTYT 6bITb U3MeEHEHbI be3 npep,BapMTeanoﬁ KOHCYy/bTauuun
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M COBEpPLUEHCTBOBAaHUEM Hallen NpoayKUunn, YepTeKn, onnUCaHnA, XapaKTePUCTUKN, UCMOJIb3yeMble B AaHHbIX TEXHMYECKUX NACnopTax, NnpeaHasHa4YeHbl




CoeanHuTenbHbIE KONOAKU U3 CTeaTUTOBOW KepaMUKU, BblAepXuBaroLlme o4eHb BbICOKYHO &
Temnepartypy, Avana3oH 750 B
KneMMHbIe 32XXKMMbl M BUHTbI U3 HEpXKaBeKLWen cTasnu.

Modenu, ocHaweHHbIe Nodknadkoli ¢ 3awumoli om pa3spesaHusi, mun 4

BCA2C3B0mn swra )| 57 | CMNOLWIHOM NPOBOA BCA3C3B0m.n erra1)

g™ 1 X 6 MM%2 X 4 Mm?/ 10mm(x2)
ﬁ 2 x 2,5 MM%2 X 1,5 MM?
/ 1 X AWG 10/2 x AWG 12/

2 x AWG 14/2 x AWG 16

CMNJIOLWHOM NPOBON

1x 10 Mm?/1 x 6 Mm?/
) 2 X 4 MM?2 x 2,5 mm?/
2 x 1,5 mm?

1 xAWG 8/1 x AWG 10/
2 x AWG 12/2 x AWG 14/
2 xAWG 16
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CoeAnHUTENbHbIE KONOAKU U3 CTEaTUTOBOW KepaMUKU, BblAepX1BaroLlMe O4eHb BbICOKYIO &
Temnepartypy, Avana3oH 750 B
KneMMHble 32XXKMMbl U BUHTbI U3 HEpPXKaBeKLen cTanu.

He 3awuuieHbl OT Crly4anHOro KOHTaKTa C 3NeKTPUYeCTBOM,
- onocpenoBaHHbIN BUHTOBOM 3aXXWM C MOMOLLLIO NOAKNAAoK,

npunoaHATas Tension3osimpyrouias 3agHAaAa CTOPOHaA.

- ;') 8 ‘ | [ e .- : GWFI960°C BCB

S % } e - % 2 x 1.5mm? 2 x 2.5mm?

HesocnnameHsie 3aWmTbI 2x4mm? 1 x 6mm?
MbI MaTepuan

1 — nnockas LMNMHApPUYeckKas rofoBKa co LWMUeM nog oTBepTKy; 2 — nonycdepuyeckas rornoska co wnuuem Pozidriv; 3 — npoctas nogknaaka; 4 — nogknagka ¢
npeAoXpaHUTENbHbLIM BbICTYNOM AN 3alMThl OT pa3pe3aHus
3agHssA CTOPOHA C YETbIPbMSI HOXKKaMy UCTONb3YeTCsl OIS TEeMNIIOBOU M30MSILMM KITeMMHOM KOTIOAKM, KOrAa OHa YCTaHaBNMBAeTCs Ha O4eHb ropsiuei NOBEePXHOCTU.
Hanunuune Hoxek Takke NnpenoTs aeT BpalleHue KNeMMHOW KOMoAKM, eCny OHa 3akpensieHa Ha peike OgHWM BUHTOM.

Moodenu ¢ U-obpa3Hou nodknadkou, mun 3

TONbKO A/18 03HAKOM/IEHMA U MOTYT BbITb M3MEHeHbl 6e3 NpeaBapuUTe/IbHON KOHCY/IbTaL MM

CTOAHHbBIM COBEPLUEHCTBOBaHMEM Hallen NpoAyKLUNKU, HePTEXKN, ONUCAHUA, XaPaKTEPUCTUKN, UCMONIb3yeMble B AaHHbIX TEXHUYECKMUX NAacnopTax, NnpeaHasHa4YeHbl
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CoeaunHUTenNbHbIE KONOAKU U3 CTeaTUTOBOW KepaMUKU, BblAepXuBatroLlme o4eHb BbICOKYHO &
Temnepartypy, AvanasoH 750 B
KneMMHbIe 32XXMMbl M BUHTbI U3 HEpXKaBeKLWen cTasnu.

Moodenu, ocHaweHHbIe NoOK/1adKoU ¢ 3awjumou om
pa3pe3aHusi, mun 4

BCB2C3B0(tun awsra )| 57 | CMNOLWHOW MPOBOA

3.2mm  10mm 2mm
— 1 _goM" 1% 6 MM?/2 x 4 Mm?/
1 2x 2,5 MM?/2 x 1,5 um?

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

CKPYYEHHbIX NPOBOA

1 x 10 Mm?/1 x 6 Mm?/
_gHM 2 X 4 MM?/2 X 2,5 Mw?/
1 2x 1,5 mm?

1 xAWG 8/1 x AWG 10/

2 x AWG 12/2 x AWG 14/
2 xAWG 16
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CoeaguHUTENbHbIE KONMOAKU U3 CTeaTUTOBOW KepaMUKU, BbliAepXXUBaKLWMe o4eHb BbICOKYHO
Temnepartypy,
KneMMHble 3aXXMMbl U BUHTbI U3 HepXXaBeKoLen cTanu.

¢ ¢ 3alwuLlleHHble OT Cﬂy‘laﬁHOFO KOHTaKTa C JrieKTpn4yecrtBomMm,

OHOCpe,ﬂOBaHHbIFI BUHTOBOM 3aXKUM C I10MOI.|.|,I::IO noakmnanok, C
HE copepyuT  CoomioncHue 3aWMUTHOM KprLIJKOVI M3 CTeaTUTOBOMN KepaMuku

AnpeKkTus

BN G CNEUMANBHAA MOLOENb ANA OTHECTOUKNX KABENEN

GWFI960°C
\ 750v(BCC
K i
L] - i rs
-~ K -~ o 2 x 1.5mm?, 2 x 2.5mm?
s o5 Hesocnnawvense ||| G SaLIUTON 1 x 4mm?, 1 x 6mm?
MbI MaTepuan

MbGKkne kabenu ¢ MMHepanbHOW U3onsiuMen NpegHasHavyeHbl Ans obecnevyeHUs oNTUManbHOM orHecToMkocTu. Kak npaBuno,

B Takux kabensx ucnonb3yeTcsi U3oNALUA Ha OCHOBE CroAbl U creuunanbHble KpeMHuiopraHuieckue nonmmepbl. OcHoBHas

3ajavya 3TUX MaTepuarioB — npuaaTtb Kabensim Hauny4live noXapHble XapakTepUCcTUKU. TN Kabenu UCNOsb3YHTCA B CETAX

3NEeKTPONUTaHUA U KOHTYpaXx ynpaBreHusi, o6ecneynBas UX LIeNIoCTHOCTb NpU noXxape Ha npotsbkeHun 15—180 MuH B 3aBUCUMOCTU

ot mogenu. Kak npaBuno, nx noctosHHasa paboyasi Temneparypa gocturaet 200°C (390°F). Takue kabenu ucnornb3yroTcs B MecTax,

rge BaXKHO MpepBaTh NoAayvy 3eKTPo3Hepruv B criyyae noxapa. Mx npuMeHsiioT Ha XKene3HOAOPOXHbIX CTaHLMAX U B METPO, B

aBTOAOPOXHbIX U XKere3HOAOPOKHbIX TYHHENsIX, B a3pornopTax, CUcCTeMax YIIMYHOro OCBELLEHUS, Ha CTOAHKax Ansi asTomobunen,

B 3[aHM1sX ObITOBbIX CIyX0, TOProBbIX LIEHTPaXx, WKornax, 6onbHuLax, oTensix, TeaTtpax, LLepPKBAX, B CETAX pacnpenerneHus

3NEeKTPO3HEePrun U BCNoMoraTesibHbIX CEeTSAX, B CUCTEeMaXxX MOXapHOW CUrHarM3aumMm U aBapumUHONo OMoOBeLUEeHUsl, B CUCTeMax

ocBeLLeHust N ToB 1 ackanatopoB. OHM Takke HAXOAAT NPUMEHEHME B YCNOBUAX BbLICOKUX TEMMEpaTyp, Hanpumep Ha NMUTENHbIX

NPOn3BOACTBAaX, MEKTPOCTaHLUMAX, KOTENbHbIX, B METaslslypruyeckom NpoMbILINIEHHOCTU, CyAOCTPOUTENIbHOW oTpacnu, npu

CTpOUTENbLCTBE NPUOPEXKHBLIX COOPYKEHUN.

KnemMHble Konogku 3TOro Tuna NpeaocTaBnAT 3KOHOMUYHOE pellueHue Afisi OTHECTOMKOro coeAuHeHusl rMoKnx kabeneun ¢

MUHeparnbHOW usonsuuen HapyXHbiM guameTpom ot 3,7 mm go 8,5 mm. MNpu nonepeyHom ceveHun 1,5 mm? n 2,5 Mm? K ogHOMY

KITEMMHOMY 32)XMMy MOXHO MOAKMNIoYUTb ABa kabens. Ecnu cevyeHune kabensa coctaBnsier 4 Mm? n 6 MM?, K KNEMMHOMY 3aXXUMy

MOXXHO NOAKITIOYUTL TOSNbKO OAWUH Kaberb.

- CoeauHuTenbHble GNIOKM Takoro Tuna He TpeOylOT crneuvanbHOW KOHLEBOW 3aferikM Kabens, A4oCTaTO4YHO NMPOCTO yaanuThb

M30MNsALMIO C NPOBOAA Ha y4yacTke AnvHon 8—10 mm.

- JonyckaeTcs ucnosnb3oBaHWe BHYTPY 30aHUM, B YCNOBUSAX CTENEHU 3arpsiaHeHus 3.

- ObecneynBaloT 3aLUTY OT CITy4HaMHOro KOHTaKTa C 3M1eKTPUYECTBOM.

- O6GecneymBaloOT LIENIOCTHOCTL ATIEKTPUYEcKon Lenu npu temneparype 950°C (1740°F) B TeyeHue 3 yacoB.

- CTeneHb 3aUlUTbl cOeANHUTENbHbLIX GNIOKOB 3TOro TUNAa OT MPOHUKHOBEHUA Nbinv U Boabl IP31. Mo 3Tou NpuynHe Ux He
EKOMEHOYETCA UCNOoNb30BaTb BHE MOMELLEHUA UKW B MecTaX, [e CyLIeCTBYET PUCK BbINJECKMBAHUA U Pa3dpbI3rMBaHUA BoObl

WY KaKOW-NMO0 APYrou XUOKOCTHU.

- Henb3s ucnonb3oBaTh BO B3pbIBOONACHbLIX 30HAX.

OcTanbHble TEXHUYECKUE XapaKTePUCTUKU COeAMHUTESNbHBLIX GIIOKOB 3TOro TUMa aHaNlorMYHbI NnapameTpam moaenen BCA.

BCC2C3U1 fiesr | cnnowHonnroeon BCC3C3U1 i 100r

_gpW 1 x 6 MM?/2 X 4 Mm?/
7('\ 2 x 2,5 MM%2 x 1,5 Mm?
1 x AWG 10/2 x AWG 12/

2 x AWG 14/2 x AWG 16

Mo @lomm  omm 40mm CKPYYEHHbLIX NPOBOA
m = M4 210mm(x2) _ 2mm 40mm
31mm rﬂg) f—'i\{ | . A ’ | 5 e 1 x 6 MM?/2 X 4 Mm?/ Ll ,m,
L 2x2,5MM2 x 1,5 Mm? =N =Y L} !
= j_‘ [r—— ’_:;—‘ | J;f | i i
ne — 1 X AWG 10/2 x AWG 12/ ]l ! o]
omm | A |-g8mm 46mm 2 X AWG 14/2 X AWG 16 T J B L) t6mm
10.5mm @5mm(x2)

3mm

11mm T

@-

46mm X4D
XGD 75

88mm

46mm

1,2 H'm M4
750 B 32 A*
MocTosiHHaa | 500°C/930°F

MukoBas | 700°C/1290°F

- ,Elonycmmaﬂ TOKOBas Harpyska npoBofa orpaHuyeHa 32 A no npuunHe camoHarpeBa KIMEMMHOIO 3aXXMMa U3 HepXaBeloLen CTanu 3a cHeT TenoBoro AencTBrsA Toka

(acbbekT Oxoyns).

Cat0-2.0-20 wiitimheatoom )

B cBA3M C NOCTOAHHbIM COBEPLIEHCTBOBAHWEM HaLLEN NPOAYKLMN, YEPTEXKM, ONUCAHWUA, XapaKTEPUCTUKI, UCMO/b3YEMbIE B AaHHbIX TEXHUYECKMX NacnopTax, NpeaHasHayYeHbl

TONbKO ANA O3HAKOMNEHUNA U MOTYT 6bITb U3MEHEHbI be3 npe,a,BapMTeanoﬁ KOHCYy/bTauuun



Kpyrnble coeguHnTenbHble KONOAKU U3 CTEaTUTOBOU KepaMUKMU, &
anana3oH 450 B.

221 He 3awmuieHb! OT crly4alHOro KOHTaKkTa ¢
7| aNeKTPM4eCTBOM, NaTyHHbIe KNeMMHbIe 3aXUMbl, BMHTbI-
M3 HUKENIMPOBAHHOW CTanMm.

GWFI1960°C

9,

HeBocnnameHsie 3alWlnThbI

MbIli MaTepuan

Kpyrnbie knemmHble konogku. NpeaHasHavyeHb! AN pasMeLeHns B TPyOKax unm Ans yCTaHOBKU B OTBEPCTUAX
Kpyrnow chopmbl. Ecnu TpyGka nsrotosneHa us MeTasnna, HeoO6XoAMMO CriegUTb 3a TeM, YTOObI FONIOBKU BUH-
TOB KIeMMHbIX 3aXKMMOB BCerga HaxoguiiMcb OT Hee Ha JOCTaTOYHOM paccTosHUU. Ecnu HeT BO3MOXXHOCTU
obecneuntb BO3AyLIHLIA NPOCBET HE MeHee 4 MM, Mbl PEKOMEHAYeM pa3MecTUTb BOKPYT KIIEMMHOM KONMOOKU
M30NSALMOHHOE NOKpbITHE. [Ns 3TOM Lenn MOXHO UCMOoNb30BaTh MaTepuarbl, Ybsl TEPMOCTOMKOCTb COBMECTHU-
Ma C YCINOBUAMM YCTaHOBKMU, HarpuMep XapornpoyHyo TepMOyCaXKMBaeMyHo OMJIeTKY UIM KanTOHOBYHO JIEHTY.
Takas usonsaumua AomkHa obecnevymBaTh AEKTPUYECKYIO NPOYHOCTL He MeHee 2500 B (6onee noapo6HbIe cBe-
AeHus cogepxartcs B ctaHaapte EN 60698-1, naparpac 13).

HAduamemp 16,3 mm
BY1621V33A2 |[§ - CMNOLLHOWN NPOBOL,

(PaHee 6bIn BY3Y3)

5™
o 6 Mm?/4 Mm?/2,5 Mm?

’('\ AWG 10/AWG 12/
AWG 14

CKPYYEHHbIX NPOBOA

AL

M3(x6) %’\ 4 Mv?/2,5 mm?/1,5 Mm? .
@4.2mm(x6) ﬁ’ AWG T2AWG 14/ . 0

: 7 p— -
9 @ o~

0,5 H'm M3
450 B 41 A
it |MoctosiHmasn| 230°C/450°F
Mukosasi | 450°C/840°F

HAduamemp 22 mm
BY2227C33C2 |fi2- CMJIOLLHOMN NPOBOL,

EVANS
125WD x 2.5 MMZ/2 X 1,5 MM2/2

216.3mm

BEpLIEeHCTBOBaAaHNEM Hawemn npoAayKunu, YepTexun, onnUCaHnA, XapakTepuCcTtukn, ncnonb3yemble B AaHHbIX TEXHUYECKUX NaCnNOopTaXx, npegHa3HavyeHbl

TO/IbKO A8 O3HAKOMIEHUA U MOTYT BbITb M3MeHeHbl 6e3 NpeaBapuTebHON KOHCYNbTaLUK

‘\‘\%661// x 1 mm2
Homm_,  10.5mm P 2 X AWG 1472 X AWG 16/
— / 2 X AWG 18

CKPYYEHHbIV NPOBO. [

= ‘5;,“?4\\“‘ )
N\'5-5.1/3‘ 2x2,5MMm%/2 x 1,5 Mm?/2 i i
W32 X 1 Mm?
2 x AWG 14/2 x AWG 16/ f
2 x AWG 18 Q

M3: 0,5H-m o
M3.5: 0,8H-m M3/M3.5 e
24 A

450 B
i11 |Moctosinmas| 230°C/450°F
450°C/840°F

KoHTaKTbI www.ultimheat.com Catl0-2-4-27
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Kpyrnble coeauHuTenbHbIe KONOAKU U3 CTeaTUTOBOMN KepaMUKW, &
Anana3oH 450 B.

HAduamemp 25 mm

BY2521V55A2 CNMOLLHOM NPOBOA
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Lo
e QIEN
//
)

g :5(\ AWG 10/AWG 12/
s'#’\\ /
)

VO

RS

a ("!\“5\

%{\\\\\\@ CKPYYEHHbIW MPOBOA

\@’/o/\'\\v A 4 Mm212,5 MM/1,5 Mm
\\‘&‘ & \ AWGAW@V\%G: 14/

! 450°C/840°F

0
I
[}
T
©
I
[u)
@©
I
=
(]
Q.
cC

~
x
©
=
Q.
o
=
(S}
©
=
x
=
x
O
Q
=
=
EE
x
[}
=
=
0
B
I
@©
g
(s}
g
0
=
(<]
>
[32]
0
=
o
=
o
=
S
=2
g
=
Q
d

=
=
=r
E
0
S
o
EE
o
=5
=
o
a5
0
=
(<}
(=4
=
Qo
(48]
2]
SN
(]
o
=
m
(¥}

Cat10-2-4-28 KoHTaKTbI www.ultimheat.com



B cBA3M C NOCTOAHHbLIM COBEPLUEHCTBOBAHMEM Hawemn NPOAYKUUN, HepTeXn, onnMcaHnA, XapaKTepuUCTUk, UCNoibyemble B AaHHbIX TEXHUYECKUX NaCNopTax, NpeaHa3Ha4yeHbl

TOJIbKO A4/11 O3HAKOM/IEHUA N MOTYT ObITb MU3MEHEHDbI 6e3 npe,a,BapMTeanoﬁ KOHCY/1bTauuun

KneMMmHbLIe Konoaku us kepamukn Ans 3-pasHbIX aCUHXPOHHLIX S
aneKTpoaBurartenen, guanasoH

¢ ¢ KneMMHble 32XXMMbI M3 NaTYHU MW OLLMHKOBaHHOM
HE coppyuT  CoomioAeHue cTanum

AVPeKTUB
RoHS, REACH

ranoreHos

GWFI960°C

9,

HeBocnnameHsie 3alWlnThbI

MbIA MaTepuan

Mo3BonsAT NogkNioyYaTb U NepekntoYaTb TpexdasHble eKTPoABUraTesiv No cxeme «3Be3fa-TPEeyrosibHUK»
Wnu 3reKTpoABUraTenv ¢ ABYMS OoTAeNbHbIMKU 06MoTkaMu. MpeaHa3HaveHb! AnA aneKkTpoaBUraTerien ¢
BbICOKOM paboyen TemnepaTypon, 0CO6GeHHO B BEHTUNATOPaX, UCMOSb3yeMbiX Ans OTBOAA AbiMa v Tenna.
Takke MCNonNb3yHOTCA AN NePeKYeHUs Mo cxeme «3Be3fa-TPeyrofibHUK» TpexdasHbIX HarpeBaTenen.

OCHOBHble 0COGEHHOCTH

Martepuan: cteatutoBas kepamuka, Tun C221

HanpsikeHue: 450 B

KneMMHBbIe 3aXMMbl U BUHTbI: OLMHKOBaHHasA CTasb UNW naTyHb

LUyHTbI: NaTyHb

U30nsLUMOHHBbIEe PAacCTOAHUA: > 3 MM Ha 3agHeN CTOPOHE

CTeHkM pasgenutenen KneMMHbIX 3aXKMMOB: BbICOTa 4 MM, TONWMHA 5 MM
TepMocToMKOCTb: NocTosiHHas Temneparypa 240°C (460°F), nukoBas Temneparypa 400°C (750°F) B Te4eHve 2 Yacos
MapkupoBka: U1, V1, W1 n U2, V2, W2 (B cooTBeTcTBUM co cTtaHgapTom IEC 60034-8)
PekomMeHAyeMble 3Ha4YeHMA MOMEHTa 3aTsKKU raek:

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

MpumeHnmble ctaHaapTbl: IEC 60034-8 n NFC 51-120.

M4(x6) 15mm
* — ‘ ! Mopgenb 10 A 450 B (paccTtosiHve Mexay KneMMHbIMU 3aXumamm 15 mm,
' L 4 6mm r[l r[l BUHTEI M4)
22mm %a // -/77// AL C HaBeCHbIMU Be3 HaBeCHbIX
i ////M//ﬂlf/////% [ 9mm nepeMbIYKamm nepeMblYeKk
@8.5mm(x2) KnemmHble 3axumMbl n3 BM154B0 BM154BS
| L naTyHu
L,,@ £0): %@— KneMMHble 3aX1Mbl 13 BM15450 BM154SS
15 ﬂd 2 i =< @) ()BMiS OLMHKOBAHHOI cTanu
mm i |
-+ Loy - 2] Tonbko kepamuyeckas
\r % i‘@ O=0=0 ‘~IapCTb ) ol
27 ‘1 5mm>1 5mm‘ 4.3x6mm(x2)
mm | | | |
42mm
M4(x6) ‘18mm ‘
f Mogenb 10 A 450 B (paccTosiHMe MexAy KNeMMHbIMU 3aXumamm 18 mm,
22mm BUHTbI M4)
L C HaBeCHbIMU Be3 HaBeCHbIX
(2)49>5mmzx72) nepemMmbi4yKamm nepembiyeK
| ! ! KnemMHble 3axumbl 13
V v w;@ BM184B0 BM184BS
18 7\{%\ I (7 =il OO KJ‘IeMMH]-ILIaeT};l;:(VIMbI n3
mm S8 (\* ) e Omm OLIMHKOBAHHOW CTanu e BM184SS
[ | ). | o\ L
? @@@Q OOO TonbKo kepamuyeckas BM184
| o yacTb )
30 ‘18mm 18mm‘ 5.3x7mm(x2)
mm 48mm
M5(x6)
‘ & Mogenb 25 A 450 B (paccTosiHue mMexAay KneMMHbIMU 3axumamm 20 mm,
31.5mm BUHTEI M5)
L ﬂf% C HaBeCHbIMU Be3 HaBeCHbIX
10x13mm__| L nepembiyKaMu nepemMbiyex
(x2)
KnemmMHble 3aumMbl 13 BM20580 BM205BS
ﬁ naTyHu
; KnemmHble 32KUMbI 13 BM205S0 BM205SS
36mm i ‘ j OLIMHKOBaHHOW cTanu
AN 7N mllw 7 .
‘ @ Tonbko kepamuyeckas ) BM205
f f f YyacTtb
\MM\ 5.5x8.5mm(x2)
56mm —_—

witimhoatoom ) at0.2.4-29
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KrnieMMHble Konoaku ns kepammkum ana 3-pasHbIX aCUHXPOHHbIX
anekTpoaBuraTteneu, amana3soH 450 B

M5(x6) 23mm ‘

—t
J;% & & 1@1 I@I Mopenb 25 A 450 B (paccTosiHue MexAay KNeMMHbIMU 3aXumMamu 23 MM,
31mm Ll BUHTBI M5)
l % E% % C HaBeCHbIMMN Be3 HaBeCHbIX
10>zlg;nm = 9mm 12.5mm nepemMbi4Kamu nepemMbiyex
e ) KnemmHble 3axumbl 13 BM235B0 BM235BS
| ee e o s
{ENGN, Knemuble aaims! 13 BM23550 BM235SS
40mm ‘ &J \& i - OLIMHKOBAHHOW cTanm
‘ @9; O-O-O Tonbko lzeap;n:weckaﬂ _ BM235
|

\ 23rm | 23mm 5.5x8.5mm(x2)

64mm

M6(x6) 25mm
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‘ ;g; & & gl £ Mogenb 63 A 450 B (paccTosiHMe MeXAy KNeMMHbIMU 3aXumamm 25 mm, §
37mm T3 Blig=gl | BUHTbLI M6) 2 =
L%ﬁ% ‘ ‘j C HaBeCHbIMM Be3 HaBeCHbIX § §.
13x16mm 9mm 13mm1 nepembiyKaMu nepemMbiyeK § ©
02) 25mm KreMMHble 3aKnUMbl 13 BM25680 BM256BS T 2
A~ N e § )
I
7\1/\\4// N\ KneMMHb|e3a>1<MMb| 13 BM256S0 BM256SS v 3
45mm - \¥)/ (& = OLUMHKOBaHHOM cTanu 0 x
7N 7N 7 TornbKko kepamuyeckasi QEJ =
\ \S - BM256 S 9
Yyactb o I
25mm | 25mm n o
——»‘———‘ 6.5x9.5mm(x2) 5o
70mm _ 8 E
C =
M6(x6) _28mm _ = %
| oo =
;E [] [] Mogenb 63 A 450 B (paccTosiHMe MexAy KNeMMHbIMU 3aXumamm 28 mm, = 3
37mm = BB BUHTLI M6) =

=
1 | ‘ ‘ C HaBeCHbIMU Be3 HaBeCHbIX o $
13)212;”””* 9mm 13mm nepembI4KkaMm nepembIyek E ©
28mm 0
KnemmHble 3axumbl 13 BM286B0 BM286BS g T
‘ \% “’ J@f [BM268) naTyHn 2 qI,

7/ N K x
LT B KnemmHble 3KMMBI 13 BM286S0 BM286SS < CIEJ
48mm1| &) ) - - OLIMHKOBaHHOWN CTanu S &
N 7 Tornbko kepamuyeckas I =

& = ©
L OwO@O - : :
)
26mm __|  28mm 6.5x9.5mm(x2) S )
78mm e ~ E‘

=
M8(x6) 35mm X o
£ 2
‘ Mopenb 125 A 450 B (paccTosiHue mexay KneMMHbIMMU 3aXumamm 35 mm, U
48mm b s BUHTLI M8) ” §

[ L] =
C HaBeCHbIMU Be3 HaBeCHbIX = g
16)22;;nm4 1amm] nepemMbIYKamMu nepemMbiyeK 5 s
3 35mm ' KnemmMHble 3aumMbl 13 =2
g X
naTyHm BM358B0 BM358BS 8_ g
c

KnemmMHble 3aumMbl 13

- m OLHKOBAHHOM CTasnm S S
O - O - @ TonbKo kepamuyeckas BM358
YyacTb

8.5x12.5mm(x2)

PaccTosiHne Makc.
S aTmm| |7mm Ira; 8mm mexay Tonuha HoMUHaNENoS Unpekc
! i OTBEpCTUsIMU 3HayYeHne

15~17 mm 0.6mm 10A 66AJB42215
17~19mm 0.8mm 10A 66AJB42218
18~22mm 0.8mm 25A 66AJB52220
21~25mm 0.8mm 25A 66AJB52223
23~27mm 1mm 63A 66AJB62225
26~30mm 1mm 63A 66AJB62228
33~37mm 1.5mm 125A 66AJB82235

Catl10-2-4-30 KoHTaKTbI www.ultimheat.com
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Kepamuueckue kabenbHble BbIBOADI

C221

HernasypoBaHHas
Kepamuka

GWFI960°C

HeBocnnameHsie
MbIi MaTepuan

Kepamuyeckuin kabenbHbIN BbIBOA ANA AyXOBbIX LWKachoB, NPOMBbILLNIEHHbLIX NeYel A CyLIKU U1 ooxura u
KOTJIOB LIEeHTPasfibHOro NapoBOro OTOMNJIEHUSA MNO3BOJISIET NPOMNYyCKaTb eKTPUYeckue kabenu Yepes MeTannm-
YecKylo CTEHKY B Tex MecTax, rae Temneparypa ClMLUKOM BbICOKa AJiA UCMONb30BaHWs nnacTmacchl. Tepmo-
CTOMKOCTb onpeaensietcs matepuanom ramku: 230°C ¢ ramkon U3 HUKenupoBaHHoOW natyHu, 500°C ¢ ramnkomn us

Hep)KaBeloLen cTanm.

| vawerp | ororpagwn | Meprex | Onscawe | Bec |  Mwmec |

M10X1.25

KoHTaKTbI

Kepamuyeckuii kabenbHbii
BbIBOA Ans kabens
[nameTpom Ao 6 Mm
MakcumanbHas
Temnepatypa: 230°C ¢
raiikow 13 HUKENMPOBaHHOM
natyHu, 500°C c rainkow ns
HepxaBeloLen cranm

Kepamuyeckuin kabernbHblii
BbIBOA ANs kabens
AnameTtpom Ao 10 mm.
MakcumanbHas
Temnepatypa: 230°C ¢
rankowv U3 HUKENMPOBaHHON
natynu, 500°C c ravikoi n3
HepaBetoLLeit cTanm.

www.ultimheat.com

C raiikoi n3
HUKENUPOBAHHON NaTyHU:
(paHee 6b1n1 BEM1021)

BZM101206009GE

C rarikon 13 HepxaBetoLen
cranu mapku 304:

BZM101206009G4

1
C ravikon n3
HUKENMPOBAHHON NaTyHU:

BZM161510009GE

C raiikoi n3 HepxaBetoLLein
ctanu mapku 304:

BZM161510009G4

Cat10-2-4-31



Kepamunyeckue nsonartopbl Anf HarpeBaTeNbHbIX 3JIEMEHTOB,
ananasoH 400 B

. . . \

GWFI1960°C

HeBocnnamensie
MbI MaTepuan

XKaponpo4yHas Kepamuka ¢ cogepxxaHmem antoMuHusa, Tun C610 c Bo3ayLWHbLIMM NPpoCcBeTaMU U BHELLHUM

paccTosiHueM yTeuku 5 mm, 4To cooTBeTCTBYeT usonsiumm 400 B B ycrnoBusix cteneHu 3arpsisHeHus 3.
Ucnonb3yeTtca ana Tpyo4vaTtbix HarpeBaTenen B obonoyke, auametp 6.3, 8, 10 n 11 mm.

®dotorpacums

Yeprex

HapyXHbIi1 AameTp TpyGKku
HarpeBaTens

MakcumMansHbIn guameTp
COEAVNHUTENBHOTO CTEPXHSI

WUHaekcbl

@2.6mm
Il

f

7
5mm
)

2

2.2mm J‘
54.3mm
@6.2mm

6,3 MM

2,5 Mm

BH43222650

5mm

2.2mm i

8 Mm

3 MM

BH59223250

5mm

|
i

8 Mm

4 MM

BH59224250

Cat10-2-4-32

@8mm

Z11mm

KoHTaKTbI

10 Mm

3 MM

BH70223250

BH70224250

www.ultimheat.com

BH80304250

POAYKLMN, HEPTEXKN, ONMUCAHUA, XaPaKTEPUCTUKU, NCNOIb3yeMble B AaHHbIX TEXHUYECKMX NacnopTax, NnpeaHa3HavyeHbl

HaKOMAEHUA U MOTYT BbITb M3MEHEHbI 6e3 NpeaBapuUTEIbHOM KOHCY/IbTaumum



CoeanHUTEnNbHbLIE
KONMOOKU U3
nonunamumaa PAG6

nnnelqrAdHoOH noHaraLmdeaTadu €99 IGHIHIWEM 91199 LAIOW M BUHBLUWONBHEO BT OX9LUOL
I9H9heHERHTadU ‘XeLdoudeu XMHIDhMHXIL XIGHHET 8 S1awaAgaroudn ‘mxnLondariedex ‘BUHEIMLO ‘UKILdRK ‘UUTIHATOAU MaMeEH WaKHE808L10HaMAS800 WIGHHBO1O0U J UEEED g

www.ultimheat.com
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B cBA3M C NOCTOAHHbIM coBeplleHCTBOBaHMEM Hawemn NpPOoAYKUUN, HepTeXn, onnMcCaHnA, XapaKTepuUCTUKU, UCNoibdyemble B AaHHbIX TEXHUYECKUX NaCNopTax, NpeaHa3Ha4yeHbl

TONbKO ANA O3HAaKOMNEHNA U MOTYT ObITb USMEHEHbI 6e3 npe,qBapMTeanof/i KOHCYy/1bTauumn

CoeavHuTenbHbIe Konoaku u3s nonvamupa PAGG, &

be3 3awunTbI OT nopaXeHus INeKTpn4eCKNM TOKOM

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

% % % “ “ “ “Ulsavo

H H ‘ ‘ OrHecTouKkui
marepuan
BapuaHTbl npumeHeHus

Mpn Mcnonb3oBaHUM COeQUHUTENbBHbLIX KOMOAOK B 3MEKTPOTEPMUMN TpebGoBaHNUS XecTye, YeM B CTaHOAPTHbIX
YCMOBMAX NPUMEHEHUNA: BbiCOKas TeMnepaTtypa OKpy)Xalollel cpeabl, YacTble TENNOBbLIE LNKIbI, GNM30CTb
KOHLIOB HarpeBaTerbHbIX 3NIEMEHTOB U UX KNEMMHbIX 3aXKMMOB B OrpaHW4eHHOM MPOCTPaHCTBE, YTO 3aTpyaHSeT
Monb30BaTento MOHTaX MPOBOAKM.

3TN KNeMMHble Konoaku Gbinv paspaboTaHbl ANA UCMONb30BAHUSA B TaKMX OrpaHUYMBalOLLINX YCNOBUSX.
OpHako, NOCKOMbKY Y HUX HET 3alUUTbl OT CIyYaHOro KOHTaKTa C 3NEeKTPMYECTBOM, OHM NpeAHa3Ha4YeHbl Ans
NpPUMeHeHUsi C BHYTPeHHel NPOBOAKOW, PACcMONOXeHHOW BHYTPU KOPNyCOB.

OCHOBHbIe 0COOEHHOCTU, OAMHAKOBbLIE AN BCeX TUMOB

Kopnyc: HanonHeHHbIN cTeKNoBOSIOKHOM nonuvamug 66, UL94V0, GWFI (Temnepatypa BocniamMmeHeHUs
packaneHHon npoBonokon) 960°C, TemnepaTtypa okpyxawwen cpegbl go 125°C. dedopmaumoHHas
TEnnoCcToMKoCTb Npu Harpy3ke 1,8 Mlla B cootBeTcTBMM C ISO 75: 226°C. He cogepXuT ranoreHos.

Knemmbl: BUHTOBbIE KNeMMHble 3aXumbl M3, HeBbinagawwme, ¢ BUHTOBOW ynpyron 3ybyaTon wanbown,
YCTON4YMBbLI K ocriabneHunto nod OerncTBMeM BMOpauui Mnn TeNNOBbIX LUKNOB. OTU KNEeMMHbIE 3aXUMbl MOTYT
dukcMpoBaTb NPOBOAA, OCHALLEHHbIE BUMOYHLIMU KOHTAKTAMMU UKW KINEMMaMU-npoyLIMHaMmn, HO NpU Takow
OKOHEYHOW 3ajenke B 3aXWM MOXHO BCTaBWUTb TOJNIbKO oAuH npoBog. Kabenu, ocHalleHHble KabenbHbIMn
HaKOHEYHUKaMu, UMET OrpaHnyeHne No MakcumaribHomy rnornepeyHomy ceveHuio 1,5 mm2 BuHT M3 MOXHO
npucnocobuTtb nog BblBoA 4,8 MM, Takke NpeaycMOTPeHbl HaBECHbIe NepeMblyky AN COeAMHEHUs KremMM (CM.
cTpaHuuy «BcrnomoratenbHble MPUCNOCOBNEHNS»)

Takxke AOCTYMHbI MOAENN, OCHALLEHHbIE C OOHOW CTOPOHbI KNeMMamu, UCMorb3yeMbiMU AN NpucoeguHeHus
NMPOBOAOB C MOMOLLbIO MaNKW, a C APYro — BUMHTOBBLIMU KNEMMHbIMU 3aXKumamu. Ho ecrniv KnemMmHble KONoAaKu
UMEIT KNeMMbl, UCNOMb3yeMble AN NPUCOeAUHEHUS NMPOBOAOB C NMOMOLLbLIO ManKkK, 3Ta CTOPOHA MOXET
NPUHMMaTb TONbKO OAMH NPOBOA ceveHnem ot 1 o 2,5 mm2,

HanpsikeHue: 400 B. PaccToHMS yTeukn Mexay ABYMS KNeMMHbIMU 3aXUMaMu U Mexay KNeMMHbIM
32XMMOM MO, HanpsPKEHMeM U 3a3eMNSALLMM 3aXXMMOM paBHbI UM NpeBbIaloT 5 MM, a BO3AdyLUHbIE 3a30pbl
npesbiwatoT 3 MM (§ 8.4.2.2 n 8.4.2.3 ctangapta EN 60947-7-1)

Mnowaab nonepeyHOro cevyeHusi NPoOBoAaA: ECIN He YKa3aHO MHOE, KaXadbl KNEMMHbIN 3aXXWM, OCHALLEHHbIN
BUHTOM W KBagpaTHOMW Lanbon, fonyckaeT NpUcoeanHEHNE Ha KaXOon CTOPOHE OA4HOro Mnv ABYX NPOBOAOB
ceyeHvem ot 1 Mm? 0o 2,5 mm2 (oT AWG 18 go AWG 14).

MakcumanbHble HOMUHaNbHbIE XapaKTePUCTUKU Ha KIEMMHbIN 3aXuM: 24 A, COOTBETCTBYET CaMOHarpeBy
KNEMMHOro 3axunma Ao Temnepatypbl Huxe 45°C, 4yto TpebyeTcs B COOTBETCTBMU cO cTaHaapTom IEC 60947-7,
§7.2.1.

NMpoune mopenu: Takke OblNM pa3paboTaHbl aHANOrMMYHbIE KNEMMHbIE KONMOAKM U3 nonnamuaa PAG6 ans
crieymnanbHbIX NOrPYXXHbIX HarpesaTenen, cMm. katanor Ne 11

O6HoBneHo 2026/01/19
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CoeanHuTenbHbIe Konoaku n3s nonvamupa PAGG,
ONA NOBEPXHOCTHOro MOHTaxa

¢ He 3awmuieHbl OT crly4anHoOro KOHTaKkra ¢
HE COLIEPXMUT c:i’;':g:":e 3neKTp nyectTBoOM
[anoreHob) RoHS, REACH
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B v [1400v| BF025*S
Gansd
be3 2
S 3aWNThI || opecrei 23mm

C obeux cmopoH eUHMbI U3 HUKeJIUpo8aHHOU cmaJsu u
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B cBA3M C NOCTOAHHbIM coBeplleHCTBOBaHMEM Hawemn NpPOoAYKUUN, HepTeXn, onnMcCaHnA, XapaKTepuUCTUKU, UCNoibdyemble B AaHHbIX TEXHUYECKUX NaCNopTax, NpeaHa3Ha4yeHbl

TONbKO ANA O3HAaKOMNEHNA U MOTYT ObITb U3MEHEHDI 6e3 npe,qBapMTeanoﬁ KOHCYy/1bTauumn

CoeanHuTenbHbIe Konoaku n3s nonvamupa PAGG,
ONA NOBEPXHOCTHOro MOHTaxa
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CoeavHuTenbHbIe Konoaku n3s nonvamupa PAGG,
NPUNOAHATbLIN MOHTaX

¢ He 3awuLueHbl OT crly4anHOro KOHTakra ¢
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BbiBOAbI, KNEMMHbIE 3aXXUMbl, HABECHble nepemMbivKUN Ansd coeaAnHUTEesNIbHbIX

KOJ104 0K

BbiBoab! 4,8 mm x 0,8 mm ¢ oTBepcTrem 3,1 MM. YcTaHaBNMBaKOTCS Ha BUHTOBbIE KNEMMHbIE 3aXXMMbl KOFIOA0K Cepum
BE c nonepeyHbIM ceyeHnem 2,5 Mm>2,

4.8mm

0 PoBHble BbiBoAbl 4,8 X 0,8 MM yCTaHaBNMBaKOTCSA HA BCEX KIIEMMHbBIX 3aXKMMaXx,
{? OCHalLeHHbIX BUHTamu M3.
Matepuan UHaekcbl
@3.1mm 17 Amm JlatyHb 6e3 nokpbiTua | 66ABB0831169040B
1 HukenupoBaHHas 66ABC0831169040B
74mm | naTyHb
4r:1m N\ HukenupoBaHHas 66ABS0831169040B
! — cTanb
6.9mm 0.8mm
£8mm BbiBoabl 64,8 x 0,8 MM, n3rn6 nog yrnom 135°, yctaHaBNMBaOTCS HA BCEX KNEMMHbIX
o ‘ . ) 3a)KMMaXx, OCHaLLeHHbIX BUHTaMu M3.
23.4mm 14.2mm| //8.2mm Matepuan WHpekcbl

7.4mm

HukenupoBaHHas 66ADC0831169040C

T A ﬁ\/ JlaTyHb 6e3 nokpbiTua | 66ADB0841169040C
AN

45 naTyHb
: [ osmm HukenupoBaHHas 66ADS0831169040C
6.9mm cTanb
4.8mm
- — BbiBogb! 4,8 x 0,8 mm, n3rné nog yrnom 90°, ycTaHaBNMBAOTCS Ha BCEX KMEMMHbIX

& {#} 3a)kMmax, OCHaLLEeHHbIX BUHTamu M3.
i 9.7
W " Matepuan UHaekcbl

JlaTtyHb 6e3 nokpbiTusi | 66ACB0831169040D
HukenupoBaHHas 66ACC0831169040D

naTyHb
7:4mm HukenupoBaHHas 66ACS0831169040D
cranb
jH : . Lo CronbukoBble BbiBoAb! GbicTpopasbeMHoro coeanHerusi (QC) 4 x 4,75 mm, narmé 90 .

Hannuve otBepctus 3,1 Mm 1 oTBepcTus 4,1 MM NO3BONSET YCTaHABMNMBATL UX HA
KnemmHble konogkn cepun BE 13 nonvammaa PAG6 ¢ nonepeyHbiM ceveHmem 2,5 mv?,

a Takke Ha kepamuyeckue knemmMHole kornoakn cepum BCA n BCB. O6paTute BHUMaHue
Ha TO, YTO MCNONb30BaHWE 3TOrO BCMIOMOraTenbHOro NpucnocobneHns MoOXeT YMEHbLUNTb
M30MSILMOHHBIE PACCTOSIHUS B KIIEMMHbIX KOIOAKaXx.

@3.1mm

Matepuan WUHaekcbl
JlaTyHb 6e3 nokpbiTnsi | 66ACB08CE470142D
: : HukenmpoBsaHHasa natyHb | 66ACC08CE470142D
T4.6mm HukenupoBaHHas ctanb| 66ACS08CE470142D

BbiBogbl 6,35 MM ¢ oTtBepcTuemM 4,1 mm. Icnonb3yloTcA B Ka4ecTBe 3aMeHbl Arsi NoAKaaku B
KepaMmn4yeckux KrnemmHbIx konogkax cepum BCA n BCB. He nogxogaT Ana ncnonb3oBaHUA C KONogKamMm
cepun BCC. C ux nomMoLybI MOXHO 3aXaTb NPOBOA No4 BbIBOAOM.

‘GGSmm

PoBHble BbiBOAbI 6,35 MM ¢ oTBepcTueM 4,1 MM.

TONbKO ANA O3HAKOMNEHNA U MOTYT 6bITb U3MEHEHbI be3 npe,a,BapMTeanoﬁ KOHCYy/NbTauuun

Q} aTm Matepuan: HepxaBetoLas ctanb mapkv 304 nnu HUKeNpoBaHHas cTarnb.
Z44mm T ol Matepuan MHpekcbl
M " Hep>kaBetowwan cranb 66AE40841197006B
8.8mm mapku 304
4,{‘m < HukenupoBaHHas 66AES0841197006B
2.6mm | ‘ cTanb
8.1mm 0. 8mn;

= BeiBogbl 6,35 mm ¢ otBepcTem 4,1 MM, n3rmb nog yrmom 135 .
J}%'LJ 5 > al p ay
mm

B cBA3M C NOCTOAHHbIM COBEPLLIEHCTBOBAHWEM HaLLEN NPOAYKLMN, YEPTEXKM, ONUCAHWUA, XapaKTEPUCTUKM, UCMO/b3YEMbIE B AaHHbIX TEXHUYECKUX NacnopTax, npeaHasHayYeHbl

.35m!
S] Martepuan: HepxaBetoLas ctanb mapkv 304 nnu HUKENMPOBaHHAas CTarb.
24.4mm | T \Q.Smm Matepuan MHAeKchbI
8.8mm 103 Hepxagetowas ctan | 66AG4084116397006C
\ 4o { l mapku 304
* 0.8mm HukenupoBaHHas 66AGS084116397006C
8.1mm 2.6mm cTanb
‘6,35mm‘ 7
BbiBogbl 6,35 MM ¢ oTBepcTeM 4,1 MM, n3rnb noa yrnom 90 .
{#* 12.3mm Matepuan: HepxaBetoLasi ctanb mapkv 304 nnu HUKeNpoBaHHast cTarnb.
| Matepuan WHpekcobl
} HepxaBelowwas cranb 66AF40841197006D
ZBmmL‘ i I 8amm_| mapku 304
75‘mm¢ g " 0.8mm HukenupoBaHHas 66AFS0841197006D
4mm ~~24.1mm ctanb
A 8.1mm
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B cBA3M C NOCTOAHHbIM coBeplleHCTBOBaHMEM Hawemn NpPOoAYKUUN, HepTeXn, onnMcCaHnA, XapaKTepuUCTUKU, UCNoibdyemble B AaHHbIX TEXHUYECKUX NaCNopTax, NpeaHa3Ha4yeHbl

TONbKO ANA O3HAaKOMNEHNA U MOTYT ObITb U3MEHEHDI 6e3 npe,qBapMTeanoﬁ KOHCYy/1bTauumn

Mopknaaku AN BUHTOBbIX KNEeMMHbIX 3axxumos M4

2.6mm
[ 1.2mm =L
8.4mm ! Moaknapka ans BUHTOB M4, oTBepcTne 5 MM, ycTaHaBNMBAETCS B Kepamuyeckme
Z5mm KneMMHble konoaku cepun BCA, BCB 1 BCC.
Matepuan UHaekebl
HepxxaBetowan crtanb 66AS412501A1014A
8.8mm
\J' mapku 304
10.8mm
)
26mm
- 1.2mm ! HaBecHasi nepemblyka Ans BUHTOB M4 ¢ 3alMTON OT paspesaHusi, oTBepcTne 5 mm,
W%fn”r‘nm 30° yCTaHaBMMBAETCS HAa KNEMMHbIE 3aXKMMbl KepaMUYECKMX KIEeMMHbIX Konogdok cepumn BCA,
- y BCB. He noaxoauT ans ucnonb3oBaHusi ¢ konogkamu cepumn BCC.
o5
S Matepuan UHpekcbl
13mm X Hep>kaBetowan cranb 66AR412501A1024A
8.8rm mapku 304
10.8mm

HaBecHble nepemMbIYKn. lMo3BonAT Nerko CoOeANHUTb 2 UNKU 3 KNeMmmbl, pacnornoXxeHHble pAaoOM ApYyTr C

OPYrom.

14mm

MepeMbliuka ¢ ABYMS Na3amu, PacCTOsiHUE MeXay OCEBbIMU NUHUSIMU Na3oB 9,3 MM,
nogxoauT Ans konogok cepun BE ¢ nonepeyHbiM ceveHnem 2,5 mm2.

Matepuan

UHaekcbl

JlaTyHb 6€3 NnoKpbITUSA

66AJB0832293041B

25.4mm
1.8mm
-9-3mm_, 9.3mm_, lMepemblyka C TPEMS! Na3amu, PACCTOSHUE MEX/Y OCEBbIMI JINHUAMY Na3oB 9,3 MM,
| i 3'2”“"‘("3) | noaxoauT Ans Konodok cepun BE ¢ nonepeyHbiM ceveHnem 2,5 mv2.
— —1
‘ i I l£3-5mm Marepuan NHaekchbl
14mm \P JlaTyHb 6e3 nokpbiTusi | 66AJB0832393042B
I I I I ‘r
[ [ 5n‘1m
2.5mm ! ! ! ! 2.5mm
1 1
2mm
iy 30mm
( 1-9mm22 Mepembiuka ¢ ABYMSA Na3amu, pacCTosiHUE MeXay OCeBbIMU NHMSAMK Nasos 20 MM,
- mm
4 o 42mm(x2) noaxoauT ans konopok cepun BCA n BCB.

| |
)'/ T F‘E"r“m Marepuan NHaekcbl
. i AW ! HepxkaBetowwan cranb 66AJ420422B0043B
e .‘/ 19mm mapku 304
- i )
! ! 4rpm
‘ 14mm ‘ *
(- T
2mm
52mm
1.9mm [MNepemblyka ¢ Tpemsi nazamu, pacCTosHNE MeXAy 0CEBbIMU NMMHUAMMU NasoB 20 MM,
Y 22mm__,_ 22mm noaxoauT Ansi konogok cepum BCA n BCB.
5 _ 4 4'2"‘”“‘("3) | Martepuan MHaekchbl
"‘\ T T ‘ [la5mm HepxaBetowas ctanb | 66AJ420423B0044B
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Konnekuyuna Katanoros Ha

www.ultimheat.com

MpounssoauTenb NeKTPOMEXaHNYECKMX KOMMOHEHTOB U HarpesaTenbHbiX y3n108 OEM

¢ MexaHn4yeckne TepmocTaThbl o

¢ MexaHun4yeckne npefoxpaHUTENIN O4HOMNONIOCHbIE U ©
TPEXMoJItoCHbIE

e TepmocTaTbl U cucTeMbl 6e3onacHocTn ATEX

® [1pOTOYHbIE }UAKOCTHbIE HarpeBaTenu o

e [lorpy»KHble HarpeBaTenu o

e HarpeBaTe/ibHble 3/1eMEHTbI A5 BO3AYXa U }KUAKOCTU ®
e CoeguHuTeNbHblE B1OKK .

Kopnyca ana arpeccuBHbIX cpeq,
MepeKkntoyaTenn AaBAeHUA U BO3AYLWHblE
nepekayaTenm

MepekntoyaTenu ypoBHs.

MepeKkntovyaTenm noToka.

MnaBKMe BCTaBKU MU MeXaHU3Mbl 0BHapPYKeHUsA
norkapa

O6opyaoBaHue oborpesa (TPaccMpPOBKK)
MHAMBUAYaNbHbIe peleHus
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COEAUHUTENIbHbIE KONOAKU U3 KEPAMUKU U NONTUAMUAA PA66



