PeMOHTHbLIE TeEXHONOMrMu

o .
4

(‘pyp,osal-me U npuHag
ANA MeCTHON TepMI®

, 06paboTkn

Poccust™0131, r. Bonirorpaa, yn. loHeukasa 16 ocp. 312
en./®akc +7 (8442) 233334, 234344
Ten./®akc +7 (8442) 378310, 375938
e-mail info@rem-teh.ru
www.rem-teh.ru




OrnaBneHue

HEKOTOPbLIE ACIMNEKTbl TEOPUU TEPMOOBPABOTKMW ...........oooviiiiiiie 3
OBOPYOOBAHUE ONA YNPABJIEHUA NPOLECCOM MECTHOW
TEPMOOBPABOTKW ... 8
NOCNEOOBATENbHOCTb MOHTAXA HAITPEBATEJIEM HA MOBEPXHOCTb
TPYBOTIPOBOA ...ttt e e e e e e e e e 14
HATPEBATEJIBHBIE KOBPUKM...........cooiiiiii e 15
3AMNACHbIE HACTU HATPEBATEJIbHBIX KOBPUKOB..............coooiiiiiiiiiecee, 20
NAJIBYUKOBDBIE HATPEBATEJIWU ..., 21
KENOBKOBDBIE HATPEBATEJIN ... 22
KABEJIN U KABEJIBHBIE CBOPKMW............c.oooiiiice e, 24
PA3BEMbI ONSA KABEJNEU U KABEJIbHbBIX CBOPOK ............cccvcvevieiie. 28
TEMNOUIONTALUMNOHHDBIE MATEPUAIDIL...........coooiiiiiicec e 29
CTAUMNOHAPHAA TEMNOUBOJIALMUA ... 32
NMPUCNOCOBJIEHUA ONA KPEMJIEHUA HATPEBATENEN U
TEMJTOUSBOJTALINN ... 34
NMPUBOPLI U MPUHAONEXHOCTU ANA KOHTPONA U PETUCTPALIUU
TEMIIEPATYPDL..... .o 37
NEPEYEHb HOPMATUBHOW JOKYMEHTALIMU U CMIPABOYHbIX MOCOBUN
MO MECTHOM TEPMOOBPABOTKE. ..........c.cevitiiiiieeieeeeeeeeeeeee e 42



1. HekoTopble acnekTbl TeOpMn TepMOOOGPabtOTKM

1.1. Heob6xoanmocTb MeCTHOM TepMoo6paboTku

CBapHble coeduHeHWs, BbIMOSIHEHHbIE OYroBbIMM CMocobamu HemocpedCTBEHHO MNOChe MnpoLecca XapaKTepusyrTcs
HEOAHOPOOHOCTLI CTPYKTYPbl M CBOWCTB CBApPHOrMO LWBA, 30Hbl TEPMUYECKOrO BMWSHWSA, @ TakKe Hanuumem B HUX
CBapOYHbIX HaMPSXXEHNA.

HeogHopogHasa cTpykTypa M CBOWCTBA, 3aBUCHAT rnaBHbIM 0OpasoM OT HepaBHOMEPHOCTU HarpeBa MeTanna
npu ceapke. MeTtann wBa B npouecce CBapku B pacniiaBfNeHHOM COCTOSHUM MMeeT TemnepaTypy CBbllle
1500°C, B TO Bpems, Kak cCoOCeHMe Criovn meTasnna HaxogAaTcs B TBEPAOM COCTOSHMU. [TpOYHOCTL 1 TBEPAOCTL
meTanna wea o6biMHO B 1,5-2 pa3a npeBblwaeT NPOYHOCTb M TBEPAOCTb MeTanna B OCHOBHOM MeTarne.
Takke HepaBHOMEPHO pacnpefensalTcsd B CBapHOM COeOWHEHWM Takve creuuanbHble CBOWCTBA, Kak
XKapOnpPOYHOCTb, XITaA0CTONKOCTb, KOPPO3MOHHAS CTOMKOCTb.

Boonb cBapHoOro wBa BO3HMKaeT obnacTb MeTanna, KoTopasd npu CBapke HarpeBaeTCA A0 OYeHb BbICOKOM
Temneparypbl, a MOTOM OXNaXAaeTcs 4O KOMHATHOW. OTa obnacTe Ha3bIBAeTCs 30HON TEPMUYECKOTO BMUSHUS
(3TB).

1. HaBapuBaembin meTann
2. 30Ha TepMMYECKOro BNNAHUS
3. CBapuBaemsble n3genus

Bce mMeTannbl CXMMalTCA NpU CHWXKEHUW TemnepaTypbl. OTOMy npoueccy B 0obnacTv CBapku NpensTcTByOT
OKpy>Xatolmne XornodHble CrouM MeTanna M Kak crieacteMe B obractu cBapHoro wsa u B 3TB Bo3HMKaloT
OCTaTOYHblE CBapPOYHble HanpshkeHWs. CBapoOYHble HaMpsiKeHWs, MOryT AOCTUraTb 3HAYUTENbHBIX BESNYUH,
6nusknx Kk npegeny Tekydectn (250-350 MIMa). CBapouHble HanpshKeHWst onacHbl TEM, YTO MOryT BbI3BaTb
nosiBfieHne TPeLLMH B CBapHbIX COeAMHEHUsX, OCOBEHHO U3 nernpoBaHHbIX cTanen. Kpome Toro, atm cramu, B
NPON3BOACTBEHHbBIX YCMOBUAX NPW CBapke ObICTPO OCTbIBAKOT, YTO NPMBOAUT K 0Opa3oBaHUIO 3akamnoyHbIX
CTPYKTYp B cBapHOM wBe u 3TB, Takke cnocobcTByowmnx obpasoBaHmio TpewmH. Mpu Gonblumnx 0CTaToOuHbIX
HanNpPsXeHWsX B MNPUCYTCTBMU ONpedenéHHbIX XUMWYECKMX BeLLeCTB MOryT MNpOoUCXOAuTb OCOObI Bug
paspylleHnss — KOPPO3WOHHOE pacTpeckuBaHuwe. Hampumep, o4yeHb Manble KOHLEHTpauuu Xrnopugos MoOryT
CepbEé3HO BO3AENCTBOBATL Ha OOLIYHO YCTOWYMBBLIE HEPXXaBetoLLme cTanm.

A O, MIa

()

Ewé ogHa npobnema — Bopopon. Ecnu B 30HE CBapkuM OKaXeTcs BoAad, OHA MOXET nonacTb noj
anekTpuyeckyto ayry. Noa Bo3genicTBneM anekTpudecTsa Boga OyaeT pasnoxeHa Ha Kucropog U BOAOPOL,
KOTOpbIA, B CBOK O4epedb, nornaget B pacnnas. [lpucyTcTBue Bogopoda MOXET MPUBECTU K CEpPbe3HbIM
npobnemam npu ceapke. Kpome ecTecTBeHHbIX (BrakHasi Tpyba vnum nncT), BOAA MOXET OKa3aTbCsl B 30HE
CBapkv U No Apyrum npuyvHam. Hanpumep, onpeaeneHHoe KONMMYECTBO BOAbI MPUCYTCTBYET B SMEKTPOAHBIX
npucagkax. OHa MOXeT npuCyTCTBOBaTb B BMAE MapoOB B ras3ax, WCMONb3yeMbliX B rasocBapke. Tak Kak
anekTpoabl U Apyrue COCTaBnsoLME MPUCYTCTBYIOT B TEYEHME BCEro BPeMEeHW CBapku, npobnema Brarv
OCTaeTcs HacyLLHOW Bce BpeMsi. B HEKOTOPbIX Criydasx Bo4OpOa MOXET 00pa3oBbiBaTh B CBAPHOM LUBE NpU €ro
OoXIaXAeHUn CkBO3Hble Nopbl. Ho aToMbl BOgopoaa o4eHb Marbl U MOTYT Nerko BbliAenaTbcs U3 MeTtanna. 1ot
npouecc Ha3blBaeTcs anddyanen sogopoaa. MNpu Belcokmx TeMnepaTypax auddysus 4oBosbHO GbicTpasi, Npu
HM3KNX — bonee mepgneHHas. [loBbileHne TemnepaTypbl MeTanna genaeT ydaneHue Bogopopa 6Gonee
3PP EKTUBHBIM.

OAHUM U3 OCHOBHbIX CPEACTB pelueHUst 3TUX Npob6yieM U NOBbIWEHUA HAaAeXHOCTU CBapHbIX COeAVMHEeHUWN
AIBNAGTCA HarpeB WNu TepMu4yeckasi o6paboTka, B pe3ynbTaTe KOTOPOW CHMXaeTCs YpPOBeHb CBapOYHbIX
HanpsXXeHUW, yny4laeTcsl CTPYKTYpa U CBOMCTBa MeTansia coefuMHeHus, yaansieTca Bogopoa.
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1.2. Buabl Tepmmuyeckon obpaboTkm

MpegBapuTenbHbLIN NogorpeB

MpenBapuTenbHbI NOOOrPEB — 3TO pas3orpeB 30HbI CBapku nNepen HenocpeacTBEHHbIM BbIMONHEHNUEM paboT.
YKenaTenbHo, 4TOGbLI NoONoca HarpeBa LWMPWHON Bbina kKak MUHMMYM 75 MM C KaXK40n CTOPOHbI CBapOYHOro LWBa 1 uMena
oauHakoByto Temnepatypy. lNpeaBapuTenbHbI HarpeB cnocob6CTBYET yaaneHuto Bnaru n3 3oHbl CBapku 1 obecrnevmsaeT
hOHOBYIO TEMMNepaTypy CBapMBaeMblX NOBEPXHOCTEN ANs NOMYYEeHUs Ka4eCTBEHHON CBapKM.

ConyTcTBYHOLWMI Nogorpes

ConyTcTBytOLMIA NOAOIPEB Ha NpaKTUKe NpoaosikaeT npeaBapuTerbHbIn. 3TN ABa TepMMHA YacTo NyTarT U HasbiBaloT
06e onepaunn npeaBapuTenbHbIM HarpeBoM. Ho BO MHOTMMX criydasix Heobxoaumo obecrneuntb onpeaenéHHbli ypoBeHb
(hOHOBOIM TEMNepaTypbl CBapvBaeMbIX MOBEPXHOCTEW A1l MOMyYeHUs! KauyeCTBEHHOW cBapku. OTO M HasbiBaeTcs
COnyTCTBYOLMM nogorpesom. ConyTCTBYIOLMIA NOAOrPEB MOXET UCMOSb30BaTLCS MO YETLIPEM NPUYMHAM:

Ecnv nomecTuTb pacnnaBneHHbIi MeTans Ha KyCOK CTanu, OH OXJ1aXOaeTCsa OT OYeHb BbICOKMX TemnepaTtyp
nopsigka 1700 — 1800°C go komHaTHoOM Temnepatypbl. CKOPOCTb, C KOTOPOW OH OXNaXJaeTcsl, Ha3blBaeTcs
CKOPOCTbIO OxnaxaeHus. Ecnn HarpeTb cTanbHy NNacTuHy nepes HaHeCEHWEM CBapOYHOro Cros, CKOPOCTb
oXnaxaeHust ymeHbLInTCs. Takum o6pa3om, CONyTCTBYKOLUMIA MOAOIPEB YMEHbLUAET CKOPOCTb OXNaXAeHWs
obnactu ceapku n 3TB.

ConyTcTByHOLWMI NOAOrPEB CNOCOOCTBYET yaaneHuo 3 metanna Bogopoaa nytem auddysum.

ConyTcTByOWMIA NOAOrPEB CNOCOOCTBYET CHIKEHMIO OCTaTOYHBIX HanpsbkeHun. ekt OT ConyTCTBYOLLErO
nogorpesa 0COGEHHO 3aMeTeH ANA MeTansioB C HU3KOW TeMMNepaTypow MraBneHns (Kak 0noBO UMW antoMUHUIA)
UNN ecnm KO3 PULIMEHT TEMOBOIO PacCLUMPEHNS BbICOK MO CPaBHEHWIO C APYrMMU MeTannamm (ctanb).

Takve meTannbl Kak Medb U antoMUWHUA MMEKT BbICOKYHO TEMNMONpOBOAHOCTb YTO MPUMBOAUT K USNULLHEMY
oTBOOY Tenna M3 30Hbl CBapku. JTO MOXET 3aTpyaHuTb cBapky. [lpegBapuTenbHbi M CONyTCTBYIOLIMA
noJorpeB UCMoNb3yeTcsa AN TakMx MeTanmnoB, 4ToObl m3bexaTb OedeKToB CBapku. TONCTble Criou meau
MHorga no aTom npudnHe HarpesatoT 4o 400°C.

B 6onblUMHCTBE CcriyyaeB npenBapuTENbHbIA 1 COMYTCTBYIOLWMI NMOAOrPEB MCMNONb3YeTCa ANa cTanu 1 Heobxoanm anga
WCKITHOYEHUS NPUCYTCTBUSI BOAOPOOA U CHMXKEHUS CKOPOCTU OXIaXKOEHUS.

TpyObl 13 HU3KOYINEPOAUCTLIX U HU3KONErMPOBAHHbIX CTarnel NepnuTHOro knacca nogorpesatoT (0COGEHHO B 3MMHee
Bpemsi) go 100-300 °C, 4To NpefoXpaHseT CBapHOE COeAMHEHNE NPU CBapke OT ObICTPOro OXnaxaeHusl, NPUBOASILLETO K
BO3HWKHOBEHWIO TPELLMH B LUBE.

MocnecBapo4HbLIN HarpeB

MocnecBapoYHbIi HArpeB 3aKnioYaeTCs B HarpeBaHWM CoeaMHEeHUst 40 TemnepaTyp, KOTopble B JOCTATOYHON CTENeHu
CHWXalT HanpsbkeHuss B MeTanne. lNpeactaBbTe cebe MeTans, KOTOpbIM C NMOABEMOM TemrepaTypbl CTaHOBUTCS
MOXOXMM Ha NnacTuiuH. Kak mbl yxke roBopunu, nocre CBapku OCTaloTCsl OCTATOYHble HanpshkeHns B Metanne. Mpu
MOBbILLEHUW TEMMNEPATYpPbI LLUOB HE MOXET yAepXMUBaTb 3TU HANPSHKEHUS U AedOpMUPYETCS KaK NnacTUYHbIA MaTtepuan.
MO>XXHO cuYMTaTb, YTO B LLUBE CHATO HanpsPKeHWe.

[MocnecBapoYyHbI HarpeB CMsIr4aeT Kak LUOB, Tak U 30HY TEpMUYEeCKOro BIIMAHUA. 3T0 4YacTo HasblBalOT “oTnyckom".

1.3. HekoTopble npaBuna W nocnefgoBaTeNbLHOCTbL MNPOBEAEHUsI TepMU4YEeCKoMn
o6paboTkmn

O6wwme npaBuna

Mpu MOHTaxHbIX paboTax u pemoHTe TexHonorumyeckoro obopyagoBaHus M TpybONpoOBOAOB CBapHble COEAWMHEHWS
noaseprawT MecTHon TepmoobpaboTke, MpU KOTOPOW HarpeBaloT cBapHou wos, 3TB n y4acTkM OCHOBHOro MeTanna,
npuMbIKatoLLMe K CBapHOMY LUBY C ABYX CTOPOH. B oTAenbHbIX crnyyasix Ans cBapHbIX KOHCTPYKUUIA NPUMEHSIIOT MOJSHYHO
(o6bemHyl0) TepMoObpPaboTKy, KOrga CBapHYK KOHCTPYKLUMIO HarpeBaloT LEenvkoM 3a OoauH Uuukn (obbemHas
TepmoobpaboTka LUapoBbIX pe3epByapoB) MMM MoOcnefoBaTenbHO yvacTkamu (BoccTaHOBWUTENbHasi TepMoobpaboTka
naponpoBoAoB 1 6apabaHoB Ha TENMOBbIX 3MEKTPOCTAHLMSAX).

HeobxoammocTb npoBeaeHus TepmoobpaboTkn onpedensoT HayYHO-UcceaoBaTenbCkue UHCTUTYThI NPY NPOBEAeHUN
OnbITHLIX paboT. MNMpn aTOM yuuTbiBalOT TpeboBaHUS, NpPeabsBNsSeMble K CBapHbIM COEAMHEHUSIM, XMMUYECKNIA COCTaB
MCMNOmNb3yeMbIX MeTarnsoB, 3KCMyaTauuoHHble YCMOBMS Npov3BoAcTBa (TemnepaTypa, AaBMneHWe W KOpPPO3MOHHas
onacHocTb paboyen cpebl, KnMMaTudeckue ycnoeusa u T. n.). OnpegensaioT Bug TepmoobpaboTkm, paspabaTbiBaloT ee
pexumbl 1 BbinyckaloT HT[ (HOpMaTUBHO-TEXHUYECKUE AOKYMEHTbI), KOTOpble SABMSOTCA PYKOBOASALIMM MaTepuarnom
npu Ha3HayYeHWn 1 NpoBeaeHUN TepmoobpaboTku.

TepmoobpaboTka OObIMHO HasHavaeTcs AN CBapHbIX COEAMHEHWA W3 MEePrUTHbIX 3akanvBaloLMXCs cTanen Tuna
12X1IM® un 1. n.. Pexe BbINONHATL TEPMOOOPabOTKY NPEeAnuUCbIBAOT AN CBapHbIX COEAMHEHUU W3 MEepPrUTHbIX
HU3koyrnepoancTbix ctanein Tmna Ctanb 20 M HU3KonervpoBaHHoW ctanu Tuna 09M2C Ans CHWXEHUS YpOBHS
CBapOYHbIX HaMpsKeHW’ B TOM Cryyae, ecnu 3T cTanu paboTaltoT B KOHTAKTE C KOPPO3MOHHO-OMACHLIMWU cpeaamu
(Hanpumep, ras c BbICOKMM cofepxaHuem cepoBopopona). Kak npasuno, kaxpasi oTpacib MPOMbILLNEHHOCTN UMeeT
ceon HT[ no TepmoobpaboTke CBapHbIX COEAMHEHWU, KOTOPbIE OTpaXatT OCOOEHHOCTM AaHHOro MPoM3BOACTBA. IATU
OOKYMEHTbI JOJIKHbI MPOXOAMTL COracoBaHme ¢ UHcnekumnen MocroptexHaasopa.
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1.4. Mpouecc TepmoobpaboTkm

Mpouecc TepM006p660TKVI COCTOUT M3 Tpex nocnefoBaTeNbHbIX 3TaNoOB: HArpeB OO0 onpedenieHHom TemMnepartypbl C
3a4aHHOM CKOPOCTbIO, BblgepKka npu 3ToMn TemMnepartype B Te4dYeHue onpeneneHHoro BpemMeHun n nocnenytoulee
oxnaxkgeHue ¢ 3agaHHOM CKOPOCThIO.

CobniogeHne pernameHTMpyeMbIX 3HAYeHWW 3TUX napameTpoB WMeeT 6Gonbluoe 3HayYeHWe [Ana  KayecTBa
TepmMoobpaboTku.
1. Harpes.

Bbicokasa ckopoCTb Mogbema TemnepaTtypbl U3-3a HEPaBHOMEPHOTO MPOrpeBa CBapMBAEMOM KOHCTPYKLUKU MO TOMLIUHE
CTEHKW NPUBOAUT K BO3HUKHOBEHWIO 3HAUYUTENbHbIX TeMnepaTypHbIX (BPEMEHHbIX) Hanps>KeHUA, YTO MOXeT NPUBECTU K
o6paszoBaHnto TpeLLUmrH, 0cOBeHHO B HavanbHbIN nepuog Harpesa (oo 500-550 °C).

2. Bpewms Bbigepxku

TpebyeT TouHOro cobnopeHus M pernaMmeHTupyemoe BpeMmsi Bblaepxku. CokpalleHne ero He Mo3BOSsieT CHU3WUTb
CBapoOYHble HanpskeHus 00 TpebyembiXx MUHUMAasbHbIX 3HAYEHUW, a Takke He CrocoOCTBYET MpouUeccy MOSIHOro
pacnaga 3akarnouyHbiX CTPYKTyp B cBapHOM wBe n 3TB nernpoBaHHbIX CTanen neprnvTHOro knacca. 3To NpuMBOAUT K
HEeOCTAaTOYHOMY CHWXKEHUIO TBEPAOCTU. YBENUYEHNE BPEMEHN BbIAEPKKN MOXET NPUBECTU K Pa3ynpOYHEHUIO CBAPHOTO
coeanHeHus, T. €. K 3HaUMTENbHOMY CHMDKEHMNIO MEXaHUYECKUX CBOMCTB.

3. CkopocTb oxnaxaeHus

MoBbilweHMe ckopocTu oxnaxaeHnss npu oTnycke Bbiwe 400 °C/4 cnocobCTBYeT BO3HWMKHOBEHWMIO 3HAYUTENbHbIX
TemnepaTtypHbIX HANPSXKEHWN, KOTOpbIe, CKNaAbIBasiCb CO CBAPOYHbIMW HANPSXKEHWUAMMW, MOTYT NPUBECTU K 0OpasoBaHunio
TpewwmH (0CoBeHHO y TONCTOCTEHHbIX CBapHbIX coeAnHeHwun). Mpu oxnaxpgeHny npogornkaeTcs pacnaj 3akanouHbIX
CTPYKTYP, MOSTOMY MOBbILLIEHHAS CKOPOCTb OXMaXAEeHUs HexernaTtenbHa. B To xe Bpems npu aycteHnsaumm Heobxoamma
BbICOKasA CKOPOCTb OXJTaXXOEHWsI, KoTopas cnocobCcTByeT pacnaay heppuTHOM CocTaBnsowen cTpykTypbl wea n 3TB.
[ns .cBapHbIX COeAMHEHU CTanen NepnmuTHOro knacca obbl4HO AOMYCKalT OXNaXKAeHwe nog Crioem Tennousonsauum
6e3 KoHTponsa TemnepaTtypbl (MpakTUka nokasana, YTo Npy 3TOM CKOPOCTb OXNaxaeHus He npesbiwaeT 400 °C/y).

1.5. Buabl nocrnecBapo4yHOM TepMOObpaboTKu

B MOHTaXHbIX M PEMOHTHbIX YCMOBMSAX ANS CBapHbIX COeAMHEeHun TpybonpoBoaoB M 06OpyAoBaHWS MPUMEHSAOT
cnegywowme Buabl TepMoobpaboTkun: BbICOKMI OTMYCK, HOpManusaumto, TEPMUYECKUA OTAbIX, CTAabUNMU3NPYIOLLIMI OTXKNT
1 ayCTeHn3auuio.

Bbicokun oTnyck

370 BMA TepmoobpaboTkn, KoTopas cnepyeT 3a 3akankoi. Mpu 3akanke cTanu, BeCb Yrnepod OCTaeTcs CBSI3aHHbIM B
KpucTannmyeckon cTpyktype. Ecnm Mbl cHoBa HarpeeM meTani, Ho 4o 6onee HWU3KOW TemnepaTypbl, YeM paHblue, BECb
yrnepog, unu ero 4Yactb, nepengeT B cBOOOAHOe COCTOAHWE. TakoW HarpeB Mocrfie 3akankv HasblBaeTcs OTnyckoM. B
pesynbTaTe nonyyaetca 6onee MArkui MeTann, UMerWMn GomnbLUyl0 NNacTUYHOCTb, T. €. BO3MOXHOCTb M3MeHeHus
dopmbl 6e3 paspylieHusa. OTnyck MOXeT MPOM3BOAUTLCA Kak Npu Manbix TemnepaTypax nopsigka 100°C, T1ak v npu
BbICOKMX mopsgka 760°C. OTnyck o4eHb BaXKeH MpW MOCNeCcBapoyHOM Harpese. Mbl yxe rosopunv o TOM, YTO 30Ha
cBapkn 1 3TB moxeT oyeHb ObICTPO OXNaxAaTbCA OT OYEHb BbICOKMX TemrepaTyp — Kak npu 3akanke. 9T0 0cob6eHHO
3amMeTHO B TOMCTbIX crnosx metanna. Ecny Bbl npoBegeTe ucnbiTaHUs Ha TBEPOOCTb, Bbl YBUAWTE, KAKUX 3HAYEHWN
MOXeT JocTuraTb 9Ta TBepAOCTb. [ocnecBapoyHbIi HarpeB BMECTE CO CHATMEM HarMpsXXeHWN CMSArYaeT 30HY CBapku v
3TB, yny4ywas ux ceonctea. Takum ob6pasom, UCMbiTaHNE HA TBEPAOCTb MOXET OblTb XOPOLUMM TECTOM Ha KayeCTBO U
3PPEKTUBHOCTL NocnecsapoYHoro Harpesa. CTeneHb yMeHbLUEHUS TBEPAOCTU 3aBUCUT OT TEMNepaTypbl Harpesa: Yem
BbllLe TemnepaTypa, TeM Marye ctaHeT MeTann. OHa Takke 3aBUCUT OT BpEMEHW MoadepaHus TemnepaTypbl, HO 3TO
BpeMs MMeeT TeM MeHbllee 3HavyeHue, YeM Jornblue HarpeB. BonbLWNHCTBO CTanbHbIX NAAcTUH unu Tpyb, KoTopble Mbl
noasepraeM nociecBapoYHOMYy HarpeBy, MOCTaBMASAOTCA YXe 3aKaneHHbIMU W OTnyweHHbIMU. [losTomy Hapo
BHMMATENbHO CNeAauTb, YTOObl He neperpeTb MeTann. 3TO MOXET NPMBECTM K CYLLECTBEHHOMY MafeHWo MPOYHOCTU
ctanu. Bpems Takke nmeet 3HayeHue. [1py BbICOKOM OTNyCcKe CBapHOe CoedVHEeHne HarpeBatoT A0 TemnepaTypbl Ha 20-
30 °C Hmxe TemnepaTtypbl KpuTudeckon Toukn Acl, BbiaepxuBatoT B TedeHne 1 — 5 4 u 3aTeM Me[neHHO OXnaxaatoT.
Mpun aTom Ha 70-90% CHWXaeTCs ypOBEHb CBAPOYHbLIX HaMPSXKEHUA, NPOUCXOASAT CTPYKTYPHbIE M3MEHEHWS B CBApHOM
wee 1 3TB, 3aknovatoLumecs: NS HU3KONErmpoBaHHbIX cTanen B pacnage 3akanoyHblX CTPYKTYP, YTO B KOHEYHOM WTOre
NPUBOAMT K 3aMETHOMY CHWXEHMWIO TBEPAOCTM W MOBbILIEHWIO MMAacTUYHOCTU MeTanmna. Beicokomy oTnycky o6bl4HO
noABepraT CBapHble coednHeHns Tpyb n3 ctanen nepnuTtHoro knacca. [Npu npoBegeHWn BbICOKOro oTnycka GonbLioe
3Ha4yeHne MMeeT TOYHOCTb COOMIoAEHUS perfameHTUpyemMoro pexuma TepmoobpaboTku. OTKNOHeHMe OT 3adaHHOro
pexvMa MOXeT MpUBECTW K CYLUECTBEHHOMY YXYALUEHWIO MEeXaHWYeCKMX W cneumanbHblX CBOWCTB CBAapHOro
COeVHEHNS.

Hopmanusauus

CBapHoe coeguHeHve HarpeBalT Ao TemnepaTypbl Ha 20-30 °C Bbilwe TemnepaTypbl KPUTUYECKOM TOukn Ac3,
BblAEPXXMBAIOT B TEHYEHNE HENPOJOIMKUTENBHOIO BPEMEHMN 1 OXNaXadaloT Ha CMoKoMHOM Bo3ayxe. Lienb Hopmanusauum —
nony4nTb OAHOPOAHYI0 MENKO3EPHUCTYI0 CTPYKTYpy MeTanna MW YnyylwuTb MexaHW4ecKkue CBOWCTBA CBapHOIO
COoefVHeHNs, a TakKe CHU3WUTb YPOBEHb CBAPOYHbIX HanpshkeHuin. HopMmanusauuy yalle BCero noasepratoT CBapHble
CcoeVHeHNa TOHKOCTEHHbIX TPy Manoro aguameTpa U3 HU3KONEermpoBaHHbIX CTanew NepriuTHOroO Kracca, CoeanHeHHbIe
rasoBol CBapKOW, KOTOpble B WCXOAHOM COCTOSIHMM (MOCrne CBapku) WMEelT KPYMHO3EPHUCTYI CTPYKTYpy C
NMOHWXKXEHHbIMWN NTAaCTUYECKUMM CBOMCTBAMMN.



Hopmanusaumsa ¢ nocnegyrowmm BbICOKMM OTMYCKOM

Mpun BoccTaHoBUTENBLHOW TepmoobpaboTke naponpoBofoB TOC m3 ctann 12X1M® npumeHsAlT TepmoobpaboTKy no
pexvMy ynydleHns (Hopmanusaums ¢ nocrneayroLwmm BbICOKMM OTMYCKOM), ANA CHMKEHUSA YPOBHSA 3KCNIyaTaunoOHHbIX U
CBapOYHbIX HaMNpPsPKEeHWN, a Takke BOCCTAHOBIEHUSA CTPYKTypbl M CBOWCTB MeTanmna, W3MEHMBLUMXCS B Mpouecce
ANUTENbHON 3KCNyaTaumum 1 CBapku.

ATOT pexunm TepmMoobpaboTKN NPUMEHSIETCS NPU UCTIONb30BAHMM LLNAKOBOW CBAPKM.
TepMuyeckuin oTabIX

CBapHoe coeanHeHue HarpeBalT Ao 250-300 °C m 3aTteM BblAEpPXKMBAlOT B TeYEHMe HecKonbkux 4vacoB. [lpwu
TEPMUYECKOM OTAbIXE YMEHbLUAETCH CoAepXaHne BOOOPOAa B CBAPHbIX COEAMHEHUSAX, @ TaKKe HECKOSIbKO CHMXKaeTcs
YPOBEHb CBapOYHbIX HanpskeHun. OTAbIX 0ObIYHO Ha3HaYalT 4SS CBapHbIX COEANHEHUIN TONICTOCTEHHbIX KOHCTPYKLUWNA,
AN KOTOPbIX TPYAHO BbIMONTHUTE TEPMOOOPaAbOTKY NO PEXMMY BbICOKOrO OTMnycKa.

CTabunumsvpyroLwmm omKUr

deppuTHble CTanu, MEHSII0T CBOK KPUCTaNNUYecKyro CTPYKTYpY Mpu noBbllweHun TemnepaTypbl Ao 800-900°C. lMpwu
NOBLILEHUN TemnepaTypbl CTanb MOXET nepeviTu u3 oaHou ¢opmbl B apyrylo gaxe 6e3 nnaenenus. [Ona
HU3KONernpoBaHHbIX cTanen opmMbl UX TBEPAOrO COCTOSHUSA UMEIOT cneunanbHble Ha3BaHus.

HarpeBaHue ctann Ha 20°C u Gonee cBepx 3TOr0 YPOBHs, HA3blBAETCA ayCTeHWTM3aumen. OTo AencTere sBnseTcs
OCHOBHbIM 5151 MHOFMX APYTUX CIOXHbIX BUAOB TePMOo06paboTku.

AyCTeHUTHass hopMa CUMbHO OTNMYaeTcs OT (eppuTHO. B aycTeHUTHOW cTanu pactBopsieTcsl no6oe KonmMyecTBo
yrnepopa, kak caxap B Boge. PepputHas xe GepeT B cebsi Tonbko HeGOMbLIOE KONMMYECTBO, OTTOprasi ocTasibHoe, ecn
BO3MOXHO. JTO Nerko BUAETb Mo MUKPOCKOMNOM.

Omxkur coctout M3 AByx 4vacten. CHavana cranb NPMBOAMTCA B AYCTEHUTHOE COCTOSIHWE, 3aTeM OYeHb MEeLNEHHO
oxnaxpgaeTcsa. B pesynbtate Mbl nonyyaem MSArkun u nerkoobpabartbiBaembivi MeTans, B KOTOPOM CBSi3aH MOYTU BECb
yrnepoga.

Mpu cTtabununsmpyrowem oTKUre cBapHoe coeavHeHnune HarpearT Ao 850-870 °C, BbiaepxuMBaloT B TeueHne 2-3 4 un
oxnaxpgawT Ha Bo3gyxe. Takas TepmoobpaboTka NPUMBOAMT K CHWXKEHWIO CBapPOYHbLIX HanpsikeHun Ha 70-80% u
obecneymBaeT cTabunbHY CTPYKTYPY, XOPOLLO NPOTUBOAENCTBYIOLLYIO BO3HUKHOBEHWNIO MEXKPUCTANUTHOW KOPPO3UW.
CTabunmanpyowmin oTXKUI NPUMEHSIIOT ANsi CBapHbIX COeAUHEHWI TpybonpoBOAOB U3 BbICOKONErMpOBaHHbLIX CTanen
aycTeHuTHoro knacca mapok 08X18H10T u T. n.

AycTeHuszaums

Mbl y>xe nokasanu, 4To 60MbLUINMHCTBO HU3KONErMPOBaHHbIX CTanen Npy NPUMeEHEHNN NOCNIECBAPOYHOIO HarpeBa MeHsT
CBOI CTPYKTYPY NpU U3MEHEHUWN TEMNEPATYPbI.

Tenepb Bbl HEMHOrO 3HaKOMbl C TEPMMHONOrMEW nepexoda OT (PeppuTHOM K aycTeHWTHon dopme. Temnepatypa
nepexoga obbIYHOW YrnepoaMCcTon cTanu M3 ogHon dopmbl B apyryto npumepHo 900°C. MNpu gobasneHun pasnuyHbIX
3NeMeHTOB (xpoma, mMomnubaeHa v T. O.) Temnepatypa nepexoja Takke MeHsieTca. B HekoTopbix crnydasx oHa
NoBbLILIAETCS, B HEKOTOPLIX — MOHWXaeTcs. Hukenb, HanpyuMep, noHwkaeT TemnepaTtypy. [Mpu coaepxaHun 18% xpoma n
8% HWKens cTanb ABNAeTCs CTaburnbHO ayCTEHWTHOW NpW KOMHATHOM TeMnepatype. [1osToMy AN 9TON HepXXaBetoLen
cTanu ucnornb3yeTcs TepMUH "ayCTeHNTHasa".

OpHako, KOpPpPO3MOHHasi CTOMKOCTb CTanu 4acTo 3aBUCWUT OT YIrnepoaa, BbIAENSIOLErocs M3 ctanu npu HarpeBaHum 4o
500-800°C. XoTa O0ObIMHO MOXHO CHSITb OCTaTOuYHble HanpsbkeHuss npu  850-900°C, wuvawe wcnonb3yeTcs
pacnnaBnsoWmMn HarpeB unn aycteHunsauus. MNMpu aTom Becb yrnepod nepexogut B pacnnas npu 1050°C unu okono
TOro, a ObICTpOE oxnaxaeHue NpefoTBpaLlaeT KpUcTannu3aumio yrnepoga U3 pacnnaea.

Mpu aycTeHn3aumn cBapHOE COeAVHEHWE HarpeBatoT npumepHo Ao 1080-1130 °C, BblaepxuBakT B TedeHue 1-2 4 un
OXnaxgawT Ha Bo3gyxe. B pesynbtaTte aycTteHusauum ygaeTcs nomyvmTb OAHOPOOHYI0 CTPYKTYPY ayCTEeHUTA, YNy4lunTb
MEeXaHW4YecKne CBOWCTBA CTanM U CHU3UTb YPOBEHb CBAPOYHbLIX HanpsKeHuin. AycTeHu3aumm noaBepratoT CBapHble
coeavHeHus1 TpybOMpPOBOAOB M3 BbICOKONEIMPOBAHHBIX CTanen ayCTeHUTHOro knacca mapok 08X18HKOT w pgp.
AycTeHnsaums cnocobCTBYET CHWXEHWUIO CBAapPOYHbLIX HanpshkeHWn Ha 70-80% M MOBLILWEHMIO NNACTUYHOCTM MeTanna
CBapHOrO COEAMHEHUs, MpU 3TOM obecneynmBaeTcs BblpaBHMBAHWE CTPYKTypbl MeTanna wea v 3TB. CobniopeHue
TemnepaTtypbl HarpeBa uWMeeT Oonblioe 3HadeHne Anst paboTocnocobGHOCTM cBapHOro coeauHeHusi. Korpa
TepMoobpaboTka npoTekaeT Mpu TemnepaTypax HWXKe pernaMeHTUpyemMbliX, MOMyyYuTb OOHOPOAHYK ayCTEHUTHYHO
CTPYKTYPY HEBO3MOXHO, @ MPEBbILEHNE 3aJaHHbIX TeMnepaTyp MOXeT Bbi3BaTb POCT 3e€pHa B MeTanne LwBa U Tem
CamMbIM MOBBLICUTb CKITOHHOCTb MeTara k pacTpPeCKUBaHUIO.

MmeeTcss MHOXECTBO MapoK HepXXaBelLen cTanu u BUAoB TepmoobpaboTkn. Xota nHdopmaums, npuBeaeHHas
Bbllle, MOXeT ObITb MONe3HON, BO BCEX Criyyasx crieayeT o6pawatbCcs K KBanMuumpoBaHHbIM cneyuanuctam

1.6. 30HbI HarpeBa u BpeMs BblAepPXKKU

B noHaTne "pexum TepmoobpaboTkn CBapHOro coeauHeHus", KpoMe BblleykasaHHbIX BUAOB TepmoobpaboTku,
TemnepaTtypbl U CKOPOCTW HarpeBa, BPEMEHWU BbIOEPXKW, CKOPOCTU (Xxapakrepa) OXNaXAeHus, BXOOAT 3Ha4yeHus 30H
MOJSIHOrO W paBHOMEPHOro (B npegenax TemnepaTypbl TepmMooOpaboTku) HarpeBa, MeTOAbl HarpeBa M KOHTPONA
Temnepatypbl. B HekOTOpbIX Cryyasx Takke oroBapvBaloT BpeMs JOMYCTMMOro nepepbiBa Mexay OKOHYaHWeMm CBapKu U
Hayanom TepMoobpaboTKW, TOMWMUHY W LUMPUHY TEMNOM3ONALMM CBapHOro coeduHeHus. B 3apyGexHon npaktuke K
pexumy TepmoobpaboTku OTHOCHAT NpeABapUTENbHbIN U CONYTCTBYIOLLMIA NOLOrPEB.
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3HayeHre 30HbI MOSTHOrO HarpeBa PaBHO LUMPUHE YCTAaHOBIIEHHOMO HA CBapHOE COeAMHEHMWE afeKTpoHarpesaTens (3oHa
A). 3oHa paBHomepHoro Harpea B npegenax 30 °C (Hanpumep, 710-740 °C) paBHa 2/3 30HbI MONTHOTO HarpeBa.

3HayeHre 30HbI paBHOMEPHOIO HarpeBa Kak npaBuno, 3a4aeTcs HOPMaTUBHO-TEXHUYECKUIA LLOKYMEHTaUMEN U B OOLLEeM
cnyyae paBHO LUMPUWHE LUBA MMIOC LUMPUHA YYacTKOB, PaBHbIX ABYM-TPEM TOMLUMHAM CTEHKU B KaXadyld CTOPOHY OT
CBapHOro LUBa.

Bpemsi BbiOepXKKN paccymTbiBaeTCA nHonBunayanbHo. Hanpumep, ons COCYyAOB ¥ annapaTtosB ucxoad n3 2,5 — 3 MUHYT Ha
KaXKgbl MUANIMMETP TOSLWMHbI CTEHKM, HO HE MEHEE 2 YacoB.
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Puc. 1. Cxema YCTaHOBKMU HarpeBaTeneﬁ n Tennounsonsauun

A — 30Ha, 3aHMMaeMasi HarpeeaTtenem

B — Tennounsonsauus

1.7. Mon6op HarpeBaTenbHbIX 3MEMEHTOB AN TepMoo6paboTKkM KonbLEeBbIX
CBapHbIX LUBOB

Mopbop HarpeBaTenbHbLIX 3MEMEHTOB ANsi TepMOOOPabOTKM KOMbLEBbLIX CBapHbIX COEAMHEHWIA OCYLLECTBMSETCA B
cnegywowem nopsake. Ona npumepa nogbepem HarpeBaTerbHble 3M1EMEHTbl ANs BbICOKOrO OTMycKa KONbLEBOro
CBapHOro WBa Ha TpybonpoBoae AnaMeTpom 219 MM C TOMWKUHOM CTeHkM 20 MM u3 ctanm 15X5M.

Ha nepBom 3Tane onpegenseTca Heobxoaumas LMpUHA 30HbI paBHOMEPHOro HarpeBa. CTaHOapTHO OHa NMpUYHUMAaeTCa
paBHOW TPEM TOSMNLWMHAM CTEHKWN B KXyl CTOPOHY OT CBapHOro wWea. B Hawem npumepe, WnpuHa 30HbI paBHOMEPHOTO
HarpeBa coCcTaBUT He MeHee 20*3=60 MM B KaXXyt0 CTOPOHY OT CBapHOroO LUBa.

TemnepaTypa TepMoobpaboTtku ctanu 15X5M no pexuMmy BbICOKOrO oOTnycka cocTtaBnsieT 720 — 750°C. [lpu
O[HOCTOPOHHEM HarpeBe TpybonpoBoaoB [0 Temnepatyp cBbiwe 700°C U OTCYTCTBUM TEMMOUIONSLUN U3HYTPMU,
Ha4YMHAKTCA aKTUBHBLIE MOTEPW TeNna BHYTPb TpybonpoBoaa 3a cyeT nany4veHunsi. B naHHoM cnyyae Heob6xoanmo, YTobbl
30Ha A, 3aHMMaemas HarpeBaTenbHbIMU anemMeHTamu (cMm. Puc. 1), npeBbilwana WwnpuHy 30HY paBHOMEPHOro Harpesa
MUHUMYM BOBOe. Takum o6pas3om, LWMPUHA 30HbI, 3aHUMAEMOW HarpeBaTenbHbIMU 3fIEMEHTAMK, OOJKHA ObiTb He
MeHee 60*2=120 MM B Kaxgyt CTOPOHY OT CBapHOro LUBa.

Ha cnepytolem atane onpegenserca AfnvMHa HarpesaTenbHOro nosica No OKPYXHocTu Tpybbl. B Halwem npumepe oHa
paBHa (219+10)*3,14 = 719 wmm, rge 10 MM - TOMWWHA KePaMMYECKMX W30MATOPOB, M3 KOTOPbIX M3rOTOBIEHbI
HarpeBaTerfbHble 3NIEMEHTbl, NMOCTOSAHHAA BenuyuHa. Npu GOMbLUON LUMPUHE 30Hbl, 3aHMMaeMoW HarpeBaTefbHbIMM
anemeHTamMu, pekoMeHOyeTCsl pasfenqTb ee Ha HeCKONMbKO HarpeBaTerbHbIX MOSICOB, KOoTopble BydyT pacnonaratbes
CMMMETPUYHO OTHOCMTENbHO CBapHoro wea. B Hawem npumepe 3oHa denutca Ha ABa nosca. M3 Tabnuupl
TUnopa3MepoB HarpesaTtenen (cm. pasgen 4.5) ¢ yyetom paboyero HampspKeHws, MCMoNb3yemMoro Ans NuTaHus
HarpeBaTerbHbIX 3NeMEeHTOB, NoabupalTca HarpeBaTenu C LUMPUHOM He MmeHee 120 MM M ONMHOW, MO3BONSALLEN
pasmecTuTb Lierioe KONM4ecTBO HarpesaTtenen B nosice 6e3 nepekpbitus. Mpy 3TOM 3a30p Mexay HarpesaTensmu no
OKPYXXHOCTW He forkeH ObiTb Gonee 25 mm. Takum 0o6pasom, B HaleM npumepe, npu UCMONb30BaHUU WCTOYHUKOB
HanpsxeHus Ha 60 B, Heobxogmmo BbibpaTb HarpeBaTenbHbIN anemeHT pasmepom 355x150 mm (koa 3akasa 161407,
cM. nNyHKT 4.5.2). lNpn aToM B Kaxgom HarpeBaTenbHOM nosice GydeT No 2 HarpeBaTerbHbIX 3MeMeHTa, 3a30p MexXay
HarpeBaTensmMmu coctaBut (719-355*2)/2=4.5 mm.

Takoi BapuaHT nogbopa HarpeBaTernbHbIX 3NEMEHTOB OyaeT OnTMManbHbIM M C TOYKM 3pEHUST MOOKMHYEHUs K
ycTaHoBKaM MoOLHOCTb0 75 n 150 KBA (cMm. pasgen 2.1) no3sonsowum noaknodaTth No 4 HarpeBaTenbHbIX aeMeHTa
Ha Kaxgpln kaHan. COOTBETCTBEHHO MOXHO OAHOBPEMEHHO BbIMOMHWUTE TepMoobpaboTky 6 unu 12 cBapHbIX LIBOB
yKa3aHHOro Bbiwe Tunopasmepa. Kaxgbld KaHan YCTaHOBKW YMpaBnsieTcs OAHOM Tepmornapow, Takum obpasom,
YyCTaHOBMB TepPMONapy B BEPXHEN TOYKE CBApHOro LiBa, OygeT B TOYHOCTM BbiNofiHeHO TpebosaHne OCT 36-50-86 no
KONMMYeCTBY TepMonap Heo6GXo0AMMbIX ANst KOHTPONSA TemMnepaTypbl.



2. O6opynoBaHue Ana ynpaBneHUs npoueccomM MecTHOM
TepMoobpaboTKku

2.1. YcTaHOBKM ANA MECTHOW TepMOOOpPaboTKu
2.1.1. O6wwme cBepgeHus

C nosiBNeHMeM HOBbLIX YCTAHOBOK MpOLEecC TepmMooOpaboTkum cTanm MakcumarnbHO MNpocTbiM W 6e3onacHbiM  Ang
onepartopa. YCTaHOBKM AN MECTHON TepmMoobpaboTky pasnmyarTcs cnocobomM ynpaereHust paboTon HarpeBaTenen,
MOLLHOCTbI0, KONIMYECTBOM KaHanoB yrnpaBrieHnsl, KONM4YeCTBOM KaHanoB permcrpatopa u KofM4ecTBOM PErMCTPaTopoB.
MpakTuyeckn 3akasymk MMEeT BO3MOXHOCTb IGO0 caMOCTOSATENBHO crneunduumpoBaTb BCE, YTO eMy Heobxoammo Ans
paboTbl UCXOAs U3 COBCTBEHHOIO ONbITa, IMGO BOCNONbL30BaTLCA HAKOMMEHHBIMU HAMW 3HAHWUAMMU.

Puc. 2. 12-Tm kaHanbHasA ycTaHOBKa AnsA TepmoobpaboTtku, moaenb PT150-12

MoLHOCTbL yCTaHOBKM

PasnuyHas MOLLHOCTb YCTaHOBOK, B KOHEYHOM CYETE, 3TO YMCNO HarpesaTenen, KOTopoe BO3MOXHO MOAKMYUTL ANs
ofHoBpeMeHHoN paboTel. CoOoTBETCTBEHHO ANnsA ycTaHoBok 50kBA — 18, 70kBA — 24, 100kBA — 36, 150kBA — 48
HarpeBaTenen. PasnuyHasi MOLLHOCTb YCTAHOBOK BbiOMpaeTcsi B 3aBMCMMOCTM OT Xapaktepa paboT. B Hawwmx
YCTaHOBKaxX MPUMEHEHbl MOLLHble TpéxdasHble TpaHchopMaTopbl C ECTECTBEHHbIM BO34YLUHBIM  OXIaXOEHUEM.
BcrnepcTteue Yero, ypoBeHb LyMa YCTAHOBKM 3HAYUTENBHO CHUXKEH.

Mo BaweMmy 3aka3y Mbl MOXX€M U3rOTOBUTb YCTAaHOBKMU NOGON MOLLHOCTH.
Yucno kaHanoB

MoOLHOCTL YCTaHOBKM pa3genseTtcss Ha kaHanbl. Hanpumep, ecnu yctaHoBka 70kBa vMeeT 6 kaHanoB, TO Ha KaXXabln
KaHan MOXHO NOAKMYMTL No 24/6=4 HarpeBaTensi. COOTBETCTBEHHO yrpaBrieHne BeAETCS MO KaX4oMy M3 KaHaros, U
pernctpatop TemnepaTtypbl OUKCUPYET Anarpammy paboTbl KaX4oro kaHana. 3To 03HavaeT, YTo Npu HeobxoaMmMocTu
06s13aTeNbHOM  NacnopTM3aumMnm  Kaxgoro CTblka,
TakoW  yCTaHOBKOM MOXHO  OAHOBPEMEHHO
TepmoobpabaTbiBaTh 6 CTLIKOB AnaMeTpom Ao 325
MM BKntouutenbHo. OBbIMHO  9TOro  BMOMHE
[OCTaTOYHO Anis paboTbl B YCNOBMSX MOHTAXHOM
opraHmnsauun. C Tpybamm cBbiwe 159 MM u
TonwuHe cTeHkn Gonee 20 MM yxe Tpebyetcs
ycTaHoBKa HarpeBaTenen [fOBymMsi nosicamu
(CMMMETPUYHO B KaXkaylo CTOPOHY OT CBapHOro
wea), no Asa u 6onee HarpeBaTensi B KaX4om Mnosice, NO3ToMy Ans TepmMoobpaboTkM OAHOro CTblka MPUXOAUTCS
3ageicTBoBaTh 2 1 Gonee kaHanoB ynpaBreHust.




Ins paboTbl ¢ TpyGamu mManoro guameTpa B yCTaHOBKe caernaHbl BbiBOAbl BTOPUYHOro HanpsixeHust 30B. Ecnu Bam
[OCTaTOMHO 4acTo MPUXOAUTCS MMEeTb Aeno ¢ TpybamMu MeHbllero auameTpa, TO LenecoobpasHo ucnonb3oBatb 12
KaHarnbHy YCTaHOBKY, MOMOratLLyo Hanbornee nosHo UCronb3oBaTh MOLLHOCTL YCTAHOBKM, BbIMOSHSASI OA4HOBPEMEHHO
6onblumn 06BLEM paboTbl.

YnpaBneHue pa6oToin HarpeBaTenemn

B0o3MOXXHO aBTOMaTUYECKOE U py4yHOE ynpaBneHue.

ABTOMaTUYeckoe ynpaBneHne paboToi OCYLIEeCTBMsSIeTCA MO 3adaHHoOW onepaTopom nporpamme. BCTpoeHHbin B
YCTaHOBKY MporpamMMaTop aHanuaupyeT rokasaHue TepMmonap M CcpaBHMBAeT WX C 3afaHHoW nporpammoi. B
3aBMCUMOCTU OT U3MEHEHUs TeMNepaTypbl BKIOYAET UMK BbIKIOYaeT HarpesaTeny.

B ocHOBHOM MCMonb3yoTcsa 2 TMNa nporpaMmmaTopoB.

Tun nepsbiit: uHAUBUAYasbHbIU npoepammamop O kaxdo20 KaHana. Takue nporpaMMaTtopbl OYeHb YAOGHbI Mpu
MOHTaxke TpyGonposodos. OHM NO3BONSIOT 3aaaBaTh MHAMBUAYaSbHbIE NPOrpaMMbl AMS KaXA0ro kKaHana v BbINOMHAT
CTapT Nporpammbl B pasHoe Bpemsi No Mepe roTOBHOCTM CBAPHbLIX CTHIKOB.

TexHM4Yeckne gaHHble nporpammaropa mogenu TC-60

| PR w0 [MporpammHble XxapakTepUCTUKN - Bagepxka Bpemenu 3anycka — 0 — 10 yacos

I - 1-9 ckopocTb HarpeBa — 0 — 998°/yac po

i 1320°

| - 2-5 ckopocTb HarpeBa — 0 — 999°/yac po
1320°

- Temnepatypa Bbigepxkn — 0 -1320°

- Bpems Bbigepxku — 0 — 80 yacos

- CkopocTb oxnaxaeHus 0 — 998°/uac

- 5 npepycTaHOBMEHHbIX Nporpamm ¢
BO3MOXHOCTbIO peakTUpOBaHusi.

. i L Ynpaenexue P1D koHTponnep
Knacc To4HoCcTH 0,5%
3awwmTa npu pa3pbiBe Tepmonapsbl ABTOMaTUYeckoe OTKIYEHME, WHAMKaUWS
omnbok
KoHTponbHas Temnepatypa 20
KoHTponb npouecca CseToavogHas nHavKaums npouecca
T Bsog nporpammbl 5 KnaBuLL ynpasneHus
; MapameTpbl napametpa PID perynatopa
— ' Bo3amoxHOCTb oTOGpaxeHuss Ha Aucnnee
Puc. 3. NMporpammatop TC60 TekyLlen TemnepaTtypbl UM TemnepaTypbl No
nporpaMmmMe

Tun BTOPOW: 0OUH NpPo2pamMmMamop Ha ece Wecmp KaHasoe. Takoi nporpammaTop oveHb yaoGeH npu TepmoobpaboTke
Tpy6 GonbLIOro AvamMeTpa 1 KOpMycoB annapaToB 1 UCMOSb3yeTcs B OCHOBHOM B YCTAHOBKaXxX 60sbLION MoLwHOCTU. [Mpn
TepmMoobpaboTke M3genuii Gonbloro AuameTpa BO3HMKAET eCTeCTBeHHas pasHuMua Mexay TemrepaTypoil BHU3Y U
BBEpPXy CBapHOro Lea. [NaBHOe [AOCTOMHCTBO [aHHOro TuMma MNporpammaTopoB B TOM, YTO OH BblpaBHUBaET
TeMmnepaTtypy Ha BCex kaHanax yrnpasfeHus Npu BbIXoAe Ha BblAepkKy. [0 BbIpaBHUBaHWS, KaHambl, JOCTULLME HYXHOW
TeMmnepaTypbl, HAXOOATCA B PeXuMe OXuaaHus.

Py4Hoe ynpaBneHue 3TO NPUMEHEHWE PerynsaTopa MOLLHOCTU. PerynsaTop MOLHOCTM — YCTPOWCTBO, obecneynBatoliee
onpefenéHHy0 CKBaXXHOCTb BKITIOYEHWUS HarpeBaTesieil Ha KaHane, TO ecTb APYrMU CroBaMu onpefenéHHoe Bpems,
Npyu KOTOPOM HarpeBaTeny BIKITOYEHbI, U ONpefenéHHOe BpeMs NMpy KOTOPOM HarpeBaTenv BKIOYeEHbl. Bpaluas pyyky
perynsitopa 1 crnefs 3a nokasaHusiMM permctpaTopa TeMrnepaTypbl MOXHO MofobpaTh HYXHYI CKOPOCTb Harpesa vnu
TemnepaTypy BblAEPXKKH.

Puc. 4. ®parmeHT nepegHen naHenum

(perynsaTop MOLLHOCTW, amMNepMeTP, HEOHOBbLIV UHAMKATOP BKIKOYEHMWS KOHTAKTOPA,
nepekrovaTenb pexuma ynpasneHus aBToMaTnyecknii/pyyHom)



2.1.2.

Bup cnepeam

TexHUYecKne XxapakTepucTuku

Bwupg c3agu

Puc. 5. O6wuit BMA ycTaHOBKM ANA MeCTHON Tepmoo6paboTku cepuun PT

Mogernb PT50-6 PT75-6 PT100-12 PT150-12

Kop 3akasa 750050 750075 750100 750150

Kopnyc KécTkunin pamHbIi KOpPMYC C MOPOLUKOBOW MOKPaCKOW W OOMOMHUTENbHBLIM MaKoBbIM
nokpbiTem. CbEMHbIE NaHeNM Mo BCEM CTOPOHaM kKopnyca obecneynBatoT yaoGHbI
poctyn. CunoBble rHésga Ha 3agHei naHenu. [ns nepeaBWKEHUst BPYYHYHO
crneumnanbHble Konéca YCUIeHHOe OCHOBaHWe Ans TPaHCMOPTUPOBKM MOTPY3YMKOM.
Ha BepxHeln naHenu 4 pbim 6onTta 4na nepeaBuKeHUst KPaHOM.

TpaHcdhopmaTopsbl EctecTBEHHOE BO3OYyLLHOE OXNaxaeHue

Knacc nsonaumm — H
HanpsipkeHne Ha nepsuyHoi obmoTke — 50 Iy, 3 otBoga 380, 400, 415B

MowHocTb npy 100% Harpyske. 50«kBT | 75kBT | 100kBT | 150kBT
Paboyee HanpsbkeHne (BTOpUYHas 06MOTKa) 0-30-60B
HomunHanbHas MOLLHOCTb Ha kaHane 8,1 kBT 10,8 kBT 8,1 kBt 10,8 kBT

3 HarpeBaTens 4 HarpeBaTens 3 HarpeBaTens 4 HarpeBaTens
KonuyecTBo kaHanos 6 6 12 12
MoTpebnsemblii nepBuYHbIA TOK npu 100% 80A 110A 160A 240A
Harpyske
BesonacHocTb KoHTponbe paboueri TemnepaTypbl TpaHcdopmatopa C NpUHYAUTENbHBIM

OTKIIOYEHNEM MPU Neperpy3ke U KOPOTKOM 3aMblKaHUN.
ABapwuiiHbIN BbIKNKOYaTENb rPUOKOBOro Tuna.
KoHTakTHOe HanpshkeHne oTHocuTensHo 3emnu 30B.

YCTpONcTBO 3aLmMTHOro oTkIoYeHns 300MA. (onuus no 3akasy)

Brok cTabunusaumm ynpasnsioLero HanpsbkeHust. (onuusi no 3akasy)
MHOvBMayanbHas 3almta Kaxkaoro kaHana Yepes npefoxpaHnTenb

KoHTakTHOe Hanpsa>xeHne OTHOCUTENbHO
3emMnun

Makcumym  30B

C ObICTPOAENCTBYIOWMM  pasMblkaHueM

YCTPOWCTBO 3aLUMTHOro oTkmodeHns 300 MA

yepes

BCTPOEHHOe

Pernctpartop

12-Tn kaHanbHbIV, ANEKTPOHHBIA. 3anncb Ha AnarpammHyto bymary 180 mm (no 3akasy
— 6e3bymaxHbI pernctpaTop)
(no 3akasy B yctaHoBku 100 n 150 kBA cTaBsaTcs 2 pernctpaTopa)

TepMonapHble Bxoabl

12 TepmonapHbIX NaHenbHbIX pa3beMoB Tvn K (XA)

Tun ucnonb3yemoro nporpammMaTopa

TC-60 ¢ cneumanbHbLIM NPOrpaMMHbIM oBecrnedeHvem, pasaensHoe ynpasneHue no

KaXXgoMmy kaHarny

Mo 3akasy

P250A nnn P256A B cryyae ynpaBreHus BCeX KaHasnoB Mo 0gHOM nporpamme

BuayanbHbilii KOHTPOMb PaboTbl kaHanos

HeoHoBbIN nHANKaTOP

AmnepmeTp 200A

PyuHoe ynpasneHue

Pery]‘lﬂTOpbl MOLLHOCTWM Ha KaXOOoM KaHarsne

Pa3wmepsl, OxLLIxB

940x750x1680

940x750x1680

1340x850x1680

1340x850x1680

Bec

450

580

700

900

[nsa npumepHoro onpegeneHns HEOOXOAMMOM MOLLHOCTM YCTaHOBKU npearnaraem tabnuvuy ¢ pacyétoMm Heobxoammoro

KONiM4YecTBa HarpeBaTenemn
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HapyxH. Koa Pasmepbl Kon-Bo Kon-Bo Ob6wwee Makc. kon. Makc. kon. Makc. kon. Makc. kon.
OvnameTp | Harpe- | HarpeBart. | HarpeBaT. | MNOSICOB KOn-BO Tepmoob. Tepmoob. TepmMoob. TepmMoob.
TpyObI Bart. Mwm B nosice, | HarpeBa | HarpeBaT. | CTbIKOB Ha CTbIKOB Ha CTbIKOB Ha CTbIKOB Ha
MM LT. LT. Ha cTblk, yCTaHoBKe yCTaHoBKe yCTaHOBKe yCTaHOBKe
LT. 50 kBA, 6 70 kBA, 6 100 kBA, 12 | 150 kBA 12
KaHarnos KaHarnos KaHanos KaHanos

Tpy6bl Manoro gnameTpa

[nsa Takux Tpy6 0b6bl4HO ncnonbaytoTes 30B HarpeBaTernbHbIE NEHTLI, MPU 3TOM BO3MOXHO 2 BapuaHTa NoAKI0YEHNs:

1. lMNopgknioyeHne 2-x HarpesaTenem nocregoBaTenbHO (TepmMoobpaboTka 2 CThIKOB Ha KakAOM KaHane OOHOBPEMEHHO C
perynupoBkoi TemnepaTypbl TOMbKO MO OAHOMY M3 HuUX). B 3ToM cnyyae MakcumanbHOe KOnu4YecTBO OAHOBPEMEHHO
TepMoobpabaTbiBaeMbIX CTbIKOB MOXHO YBEMUYUTL BABOE.

2. MopgkntoveHne Yepes cneumansHbin 30B BbIXog OT ycTaHOBKM (TepMo0bpaboTka OAHOro CThiKa Ha KaKAoM KaHane).

25 132402 | 650x45 1 1 1 6 6 12 12
27 132402 | 650x45 1 1 1 6 6 12 12
32 132402 | 650x45 1 1 1 6 6 12 12
42 132402 | 650x45 1 1 1 6 6 12 12
Tpy6bi cpeaHero u 6onblioro guameTpa
57 164802 | 1220x45 1 1 1 6 6 12 12
89 164802 | 1220x45 1 1 1 6 6 12 12
114 161507 | 380x150 1 1 1 6 6 12 12
159 162005 | 510x105 1 2 2 6 6 12 12
219 161407 | 355x150 2 2 4 3 6 6 12
273 161706 | 430x125 2 2 4 3 6 6 12
325 162005 | 510x105 2 2 4 3 6 6 12
426 161307 | 330x150 4 2 8 2 3 4 6
530 161606 | 410x130 4 2 8 2 3 4 6
820 161407 | 355x150 7 2 14 1 1 2 3
2.1.3. Cxema noAKIo4YeHusi yCTaHOBOK ANsi MECTHOWU TepMoobpaboTku

MoakntoueHne HarpeBaTenbHbIX 3NEMEHTOB M TepMmonap K YCTaHOBKE MPOU3BOAMTCS COEAMHUTENbHBIMU Kabensmu.
OOGbIYHO CBApPOYHbIE CTbIKM HaxOAATCA Ha 3HAYUTENBHOM yAaneHWM OT YCTaHOBKW, MO3TOMY MCMONb3YTCS CUMOBbIE
kabenbHble COOPKM pasHOli AnWHbI, BbIGUPAEMOW 3aka3yMkoM B 3aBUCMMOCTM OT ocoGeHHocTel paboTbl (06blMHO 30
meTpoB). CunoBsble COOpPKM COCTOAT M3 OBYX CWUMOBbIX Kabernew n KoMneHcaumoHHOro nposoga And 6esownboyHon
nepegaym curHana oT Tepmonapbl (nogpobHee o paboTte Tepmonap cm. cTp. 37). HarpeBatenu pomkHbl GbiTb
NoAKIMoYEeHbl MapannenbHo, NO3TOMY MCMNonb3ytoTcs kabenu pasgenuTtenu. Yucno BeTBen B kabene pasgenurtene, a
Takke ceyeHue kabensi cuUroBon COOPKM 3aBMCUT OT MOLLHOCTU YCTAHOBKM W MakCUMaribHOrO 4Mcna HarpeeaTtenew,
noaKntoYaeMblx K KaxaoMy KaHany.

YcraHoBka 70 kBa, 6 |<aHaJ'|0|3K\e o
[ ]
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,—E»‘: ® ® @ @ & S&— |+ )—‘
=l ® o e 8 & e |l=r
— —F— e ,—Cbopka cumnoBbix
= 07" | | SLo= / kabenet
| fi
|
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Puc. 6. Cxema noakntoveHusi yCTaHOBKU A5isi MECTHOW TepMOObBpPaboTku
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2.2. KoHTakTOpHble MoOAynuM AnA  KOHTPONMA WU YynpaBneHMA  MNpoLecCcoMm
TepMoo6paboTKu

2.2.1. O6wume cBeaeHun

KayectBO TepMoobpaboTkm onpegensieTcs
BO3MOXHOCTbIO  TOYHOrO  PEeryniMpoBaHns  CKOPOCTU
HarpeBa, BbIOAEPXKM W CKOPOCTU oxnaxaeHus. [pu
npumeHeHnn  OnepaTtopy  NPUXOAMTCS  MOCTOSIHHO
cneauTb 3a MokKasaHUsiMU pernctpatopa Temnepatypbl,
KOppeKkTupysi npouecc GannactHbiMM peoctatamu. [pu
BbINOMHEHUN TepMoobpaboTKM Ha HECKONbKUX CBapHbIX
WBax  OOHOBPEMEHHO U CTaHOBUTCH  CMOXHO
KOHTPONMpPOBaTb BCE N3MEHEHNA TeMneparypbl.

Ona peweHua 3Tnx npobnembl Hawa KOMMaHWUS
paspaboTana cneuuanbHble KOHTAKTOPHbIE MOAYNH,
npegHasHa4yeHHble  Ons nosiHon aBTOMaTU3aLmmn
npouecca TepmoobpaboTku. OnepaTopy OCTaETCHA TONbKO
3aaTtb NporpaMmmy.

Moagynu paccuvMTaHbl Ha MCMOMb30BaHWE WCTOYHUKA
NMOCTOAHHOTO UNN nepemeHHoro HanpskexHus 30 - 80B.
OHM  KOMNaKTHbl M ygoOHbl B UCMONIb30BaHUM.
OAHOBpPEMEHHOE MPUMEHEHME perynaTopa MOLHOCTU U

Puc. 7. KOHTaKTOpHbIA MOAYNb KOHTPONsi TepMoo6paboTku

cepvn KMKT nporpamMmMHoro TemnepaTtypHoro KOHTponepa
obecneuvBaeT BO3MOXXHOCTb npoBeneHusi
TepmMoobpaboTKu KaK B Py4YHOM, TaK U B aBTOMaTUYeCcKoe
pexume.

KoHTponnep cam aHanusvpyeT noka3aHusi TepMonapbl M CpaBHMBad WX C 3a4aHHOM MNpPOrpaMMON BKIOYAEeT unn
BbIKMIOYaeT KOHTAKTOpbl, OTpakas Ha Aucnree Tekyllyl TemnepaTypy HarpeBa W MOKa3biBas B KakoW ToOYke
BbIMOMHEHNSA NpOrpaMmMbl OH HaxoauTtcs. MporpammupoBaHne CBOAMTCHA K 3a4aHWI0O CKOPOCTM HarpeBa A0 3afdaHHOM
Temneparypbl, BpEMEHW BbIAEPXKN U CKOPOCTU oxnaxgeHns (°C/uac) n 3aHumaeT B cpegHeM 3-4 MUHYTbI. Bbl MoxeTe
COXpaHuMTb B MaMATM KOHTpornepa Ao 5 Haubornee 4acTo MOBTOPSAOWMXCA nporpamm. B pyyHom pexume paboTon
KOHTaKTOpOB yrnpaBnsieT perynsatop MOLHOCTHU.

KoHTponnep umeeT TepMmonapHble pasbémbl Tuna "K' BxoAd/BbIXod, K KOTOPbIM Ha BXOA4 MNoAaknoYaeTcs
KOMMEHCaLUVOHHbIN NPOBOA OT TepMONapbl, @ Ha BbIXO KOMMEHCALMOHHBIA MPOBOZ OT peructpaTopa TeMrepaTtypbl.

2.2.2. TexHM4YecKkne xapakTepucTukm
HanpspkeHne nuTaHms B Lenm ynpaBneHus 220B,50 Iy
KonunuyecTBo kaHanoB perynupoBaHusi 2%
PexvmMbl perynupoBaHusi TemnepaTypbl Py4Hon 1 aBTOMaTU4ECKUM
HanpsikeHne B cunosow Lenm ~30 — 80B nnn +30 — 80B
HoMUWHanbHbIN TOK 180 A
MakcumanbHbIN TOK 270 A
PerynupoBka ckopocTu Harpesa 2 aTanHas
3agepkka BpeMeHU 3anycka nporpammbl 0.00 — 10.00 yacos
CkopocTb HarpeBa 1 aTan 10 — 700 °C/4ac nnm makcumarnbHO BO3MOXHast
CkopocTb HarpeBa 2 aTan 10 — 700 °C/4yac nnm makcumarnbHO BO3MOXHast
MakcumanbHas TemnepaTtypa Harpesa 20 - 1260°C
Bpewms Bbiaepxkm 0.00 — 80.00 yacos
CKopOCTb OXNnaxaeHus 10 — 700 °C/yac nnu ectecTBeHHas!
KonunyecTBo coxpaHsieMblx B NaMaTy Nporpamm 5
Twn Tepmonap XA
TouHOCTb perynupoBaHuns 0,5%
Macca, kr He bonee 11,5
[abapuTHble pa3mepbl 270x210x370 mm

* Tlo 3aka3y noctaBnstoTcs 3, 4, 6 KaHanNbHblE KOHTAKTOPHbIE MOAYIW.

2.2.3. Cxema nogkntovyeHusa mogynen KMKT

MopknioyeHne HarpeBaTenbHbIX 3MEMEHTOB UM Tepmonap K KoHTaktopHomy Mogynto KMKT  npoussoamTca
coeanHuTENbHbIMK Kabensamu. Takke, kKak U Npy NOAKMYEHUN TepMOOOpabaThiBalOWMX YCTAHOBOK, YacTO CBApPOYHbIE
CTbIKM HaxoOATCA Ha 3HAYUTENbHOM YyAaneHun OT MOoAymnewr, MO3TOMYy WCMOMb3YTCs CUMoBble KabernbHble COOpKM
pasHoW ONUHbI, BbIOMpaeMol 3aka34yuMkoM B 3aBUCMMOCTU OT ocobeHHocTen paboTbl (06biMHO 30 meTpoB). Cunosble
cbopkM cocTosAT M3 Tpex cunoBbix kabenen (oauH mpet ot moayns KMKT k HarpeBaTensm, BTOpOW OT Mogynst K
CBapo4HOMY TpaHccpopmaTtopy, TpeTuih - oT TpaHcdopmaTopa K HarpeBaTensiM) U KOMMEeHCaLMOHHOro npoBoda Ansi
6e30WMB0OYHON nepepayn curHana ot Tepmonapbl (nogpobHee o paboTe Tepmonap cm. cTp. 37). Kak u npwu
MCMONb30BaHMN YCTAHOBOK, HarpeBaTenu AOMkHbl ObiTb NMOAKMYEHbI MapanfenbHo, NO3TOMY UCMONb3yTCcs kabenn
pasgenutenu. Yncno BeTeen B kabene pasgenurene (MakCMMarnbHO BO3MOXHOE YMCIIO OOHOBPEMEHHO MOAKITHYEHHbIX
HarpeBaTtenen) ana mogyna KMKT-2/180 coctaenseT 4 wrT., aona moayns KMKT-2/270 - 6 wr.
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Mopgynbe KMKT-2/18

C6opka cunoBbIx kabenei

KomneHcaunoHHbIN npoaon\
Ka6enu paa,uenmenv»\

HarpeBatenbHble SHeMeHTbI—\

TepMonapHbI NpoBoS ¢ pa3‘beMOM—/

Puc. 8. Cxema noakntoveHusi KOHTakTopHoro moayns KMKT-2/180

LCBapO“IHbIﬁ BbINPAMUTENb UK TpaHcopmaTop

)

Ob6pabaTbiBaeMasi NOBEPXHOCTb

2.3. CBeaeHuA 0 paspewmnTeribHbIX AOKYMeHTax

Bce ycTaHOBKM 4ns MecTHOWM TepmMudeckol o6paboTkm cepum PT 1 koHTakTopHble Moaynu cepun KMKT, Bbinyckaemble
HawWuMMm npegnpuaTvemMm, cepTudumumpoBadbl B cucteme [OCT P, wmetoT paspelwwenve [ocropTexHagsopa Ha
NPYMEHEHNE Ha ONacHbIX OO beKTax.

PernctpaTtopbl TemnepaTtypbl, KOTOPbIMW OCHALLalOTCS BCE YCTAHOBKM, BHECEHbl B PEEcTp CPeAcTB W3MepeHust
Poccuiickon depepaunn, NOCTaBMAKTCA MOBEPEHHBIMUM C NPeACTaBlEHMEM COOTBETCTBYHOLLEro CBUAETENbCTBA O
noBepke.
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Puc. 9. Mpumepbl paspelunTenbHbIX AOKYMEHTOB, BbIAAHHbLIX Ha YCTaHOBKM ANA MeCTHON TepMuyeckon obpaboTku cepun PT
M KOHTaKTOpHble moaynu KMKT
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: NMocnepoBaTenilbHOCTL MOHTAXa HarpeBaTesien Ha NOBEePXHOCTb
TpybonpoBopaa

1. TMpuBapka TepMonapHOro NPoBoAa.

2. 3awwuTa mecTa npuBapku OT BO3OENCTBUS U3NyYEHUs HarpesaTensi.

3. [lpenBaputenbHasi ycTaHOBKaA M OUKCaLMa HarpeBaTernien C NOMOLLbI PE3VHOBBIX XIyTOB.

4. dukcauus HarpeBaTenemn ¢ NOMOLLLI 6aHOAXKHON NEHTbI.

5. YcraHoBKa Tennousonsaumm u coeguHeHne pasbEMOoB.
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4. HarpeBaTesnbHble KOBPUKHU

4.1. KoHcTpyKkuus HarpeBaTenbHbIX KOBPUKOB

--.':1_1-—'-—- s

MN3roToBneHHble M3 TEPMOCTOWKMX MaTepuarioB KOBPUKM
CnocobHbI paboTtaTk npu TemnepaType oo 1200°C n moryT
3anuTbiBaTbCA, Kak W OT TepmoobpabaTbiBaloLLMX
YyCTaHOBOK, TaK W OT CBapoOYHbIX TpaHcdopmaTopoB.
MHoroxuneHblh  anemMeHT (19 >kun) wu3 HUXPOMOBOWN
NPOBOSIOKM, 3MEKTPUYECKN M3ONMPOBAH HAaHW3AHHBIMU 1
COEeAMHEHHbIMM Mexay cobon OycMHamu u3 rmvHo3ema,
obecneymBaoLLMMM BbICOKYO TEennonpoBOAHOCTb
KOBPVKOB N HaAEXHyl anekTpobe3onacHocTb. XonoaHble
KOHUbl ~ BbIMOfIHEHbI W3  MHOTOXWIIbHOW  HMKeneBoWn
NPOBOMOKM C HU3KMM conmpoTusneHnem. W3aonsTopel
pasbéMOB BbIMOMHEHbl W3 CMeuManbHOro 3JMOKCMOHOMo
cTeknomaTtepvana BblAepXuBaloWero TtemnepaTypy Ao

o]
260°C. Puc. 10. TepmoobpaboTka cBapHOro cTbika Tpyo anameTpom

620 MM C TONLWMUHON CTeHKN 30 MM
4.2. KOHCTPYKLIMFI XOonogHoro KoHua HarpeBaTesibHOro KoBpuka

HarpeBatenn pasHbix npou3sogutenen TepmoobpabaTbiBatowero o60pyaoBaHWS pasnMyarTCsa  KOHCTPYKUMeWn
"XONogHOro KoHua" (MPOBOAHUK C HU3KUM COMPOTUBIIEHWEM pa3feEnsoWUA HUXPOMOBBIA TPOCUK U COEAMHUTENbHbI
pa3bEéM, Takoi NPOBOAHMK Heo6XoamMM Ars Toro, YToBbl CHATL TeMnepaTypy ¢ pasbéma, T.e. NPegoTBPaTUTbL Ero Harpes
n obropaHue u3onsiTopa Ha pasbéme) M TUNOM Wcnonb3yemoro pasbéma. o 3akasy MoryT ObiTb W3roTOBREH WU
rocTaBneHbl HarpeBaTenu ¢ NobbIM TUMOM pa3beéma v NGO KOHCTPYKLUK.

4.2.1. Twvn ncnonHeHus ¢ TepsIOHOBbLIM NPOBOAOM

Y3KMM MECTOM TaKOW KOHCTPYKLMU XONOOHOrO0 KOHLA SBMSIETCS WCMONb30BaHWE HUKENEBOW OOXMMHOW MydThbl
COeAVHAILWEN HUXPOMOBBIN TPOCUK M MEAHbIA NPOBOAHWK B TedroHoBon wmsonaumn. MydTta odveHb ygobHa npwu
PEMOHTE M M3rOTOBIIEHNM HOBOIO HarpeBaTensi, HO MNPV HarpeBe [OCTAaTOYHO YacTO MPOMCXOAMT OOpbIB B MecTe
coeanHenus yxe nocne 15 — 18 yuknos. MpoussoguTtens My Tl AAET rapaHTuio eé 6ecnepebonHon paboTbl TONBKO
npu Temnepartypax go 650°C, a MecTo coefMHeHus, nonagasi noj TEMNoOM3onsaumnilo, MoXeT HarpeBaTbcst 4o 1000°C.
Bbicokasa Temnepartypa u ABnsieTcs nNpuuMHoin obpbiBa. [py ncnonb3oBaHMM OAHHOIO Tvna “XOnoAHOro" KoHua, Bpems
paboTbl HarpeBaTeNbHOro KOBpPMKa NpU NPOYNX PaBHbIX CHWXKaeTcsa Ao 19 — 25 yuknos.

4.2.2. Twvn ucnonHeHus ¢ HUKeNeBbIM TPOCUKOM
B atom Cny4yae KOHCTPYKUMA XONOoAHOro KoHua HarpeBaTenePl npegnonaraeTt MUcnofb3oBaHMe HWUKeENEeBOro TPOCUKa,

3aLMLEHHOTO KpyrnbiMun 6yCMHaMI/I B KayecTBe XONnogHoro KoHua, M coeaMHeHune C HUXPOMOBbLIM TPOCUKOM
nocpeacTBOM CBapKu B aproHe.

AAAAAAAAAAAAAA i e s S MR -~ ===

Pa3bém Camlock

e ==t

Capka obecneuymBaeT ropasgo 6onee nNpovyHoe coeavHeHue, Kak Mpu Harpese, Tak U MpU MeXaHWYeCKoW Harpyske.
Bpemsa paboTbl HarpeBaTenbHOro koBpuka coctaBnsetr 30-40 uuknoB. [lpy Takom KOHCTPYKUMM BO3MOXHO
mcnonb3oBaHme obomx TMNOB pas3beMoB. Paszbémbl Camlock umetot npemmyuiectso nepen Dinse, Tak Kak U30nsTop
pasbéma BbIMOSIHEH He M3 pe3nHbl, @ M3 CTEKIOBOMOKOHHOrO MaTepuana, KOTOpbli BblAepXuBaeT TemnepaTypy A0
260°C.
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4.3. Buabl HarpeBaTenen

Mbkne kepammuyeckme KOBPUKM B 3aBUCMMOCTM OT KOH(UrypaumuM pasnuyarTCa Ha CTaHAapTHble, pacTskHble, [1-
o6pasHble 1 HarpeBaTesbHbIe NEHTDI.

4.3.1. CTaHpapTHble KOBPUKKU (MonepeyHoro U NpoAosibHOro Harpesa)

Harpesatenb crubaetcs no ocu X

Puc. 11. TMGkumn kepamnyeckuin HarpeBaTenbHbIA KOBPUK

[aHHbI BMAO KOBPMKOB SBMSETCA CaMbiM  PacrnpoCTPaHEeHHbIM W NpedHasHavyeH pAns  BbINOMHEHUS MEeCTHOWN
TepMoobpaboTKM  LMNMUHOPUYECKMX W MIIOCKMX noBepxHocTen. [logpobGHee Tunopasmepbl U MoauduKaumu
HarpeBaTenbHbIX KOBPUKOB OnncaHbl B pasgene 4.5.

4.3.2. PacTsikHble KOBPUKN

Puc. 12. PacTsxkHOM KepaMuyeckuin KOoBpuk mopa. 361208

MpumeHsaloTca AN TepMooGpaboTKM KOHWYECKUX U KOPOHOOGpasHbIX AeTaned, a Tak e Ans TepMooGpaboTku
WTyuepoB. B pacTsakHOM MCMOMHEHMM MOryT ObiTb BbIMOMHEHbl Pa3fMuHble KOBPWUKM Ha NoGoe HanpsikeHuve.
MoApOoBHOCTY MOXHO Y3HATh NPY OGOpPMIIEHU 3aKasa.

4.3.3. HarpeBaTenbHble NeHTbI

MpuMeHAlTCa rmaBHbIM 06pasoM AN TepMooGPaboTKM CBapHbIX LIBOB Ha OTBOA4AX W B MeCTax C OrpaHUYeHHbIM
OOCTYMOM.

T

i

Puc. 13. HarpeBaTtenbHas neHta mog. 206010
4.3.4. M-o6pa3Hble HarpeBaTeNbHble KOBPUKK

[aHHbIi BMA HarpeBaTesbHbIX KOBPWUKOB MPUMEHSIETCS MpuU TepMOO6p360TKe MeCT npuBapku LWTyLEepoB Manoro
anameTpa.

-16 -



I

TETIT T LET

£ T T T T T T T e T T T T I TV T T T | e

Puc. 14. N-o6pa3HbIi HarpeBaTenbHbIW KOBpUK Moa. 308205

Kop 3akasa OnucaHue

303200 M-o6pasHbin HarpeBaTenb 150x145 30B, 45A, 1.35kBT ans nposBedeHVs TepmMooOpaboTku LUTYLEPOB HapyXXHbIM
anameTpom oT 20 o 60 mm

(BHumaHue Aansa  obGecneyveHMs UCMONb3OBaHMA CTaHAAPTHOro HanpsbkeHusas 60B pBa HarpeBartens
noaKmno4alTcsA nocnefoBaTesnibHO)

306200 M-o6pa3Hbin HarpeBaTens 280x190 60B, 45A, 2.7 kBt gns npoBegeHunss TepmoobpaboTku LUTYLEPOB HapyXXHbIM
anameTpom o1 60 go 90 mm

306205 M-obpasHbin HarpeBaTenb 255x235 60B, 45A, 2.7 kBT gna npoBedeHns TepmoobpaboTky LUTYLEpPOB HapyXXHbIM
anametpom ot 90 go 120 mm

306210 M-o6pasHbin HarpeBaTens 330x190 60B, 45A, 2.7 kBT gna npoBedeHns TepmoobpaboTku LUTYLEpPOB HapyXXHbIM
anametpom ot 120 go 140 mm

306215 M-o6pa3Hbin HarpeBaTens 350x190 60B, 45A, 2.7 kBt gnsa npoBegeHuns TepmoobpaboTku LUTYLEPOB HapyXHbIM
anameTpom ot 140 go 170 mm

MpumeyaHue: M-o6pasHbie KOBPMKM MOTYT GbITb BbINOMHEHbI Ha Noboe HanpsxeHwne (30, 60, 70, 80 B).

4.3.5. CkpenreHHble HarpeBaTenu

anMeHFHOTCﬂ B TEX cnyyasx, Koraa
TpebyeTca yactad TepmoobpaboTka CBapHbIX
CTbikOB Ha Tpybax opgHOrO ” TOro e
avameTpa.

HapyxXHbIin KOXyX U3 HepXaBselollen cTanu, C
yao6Ho pacnonoXeHHbIMN py4kamu 7]
3allenikamu, TMNOMOXET 3KOHOMUTb  BpeMms,
3aTpauyMBaeMoOe Ha MOHTaX WU OEMOHTax
HarpeBaTenbHbIX KOBPUKOB.

Puc. 15. CkpenneHHbI HarpeBaresnb
4.3.6. HarpeBaTenu gns pewweToK TeNs1I006MeHHbIX annapaToB

Mpn nsroToBneHnn TEMNOOOMEHHBIX annapaTtoB C HepXaBewLWWUMKU pelieTkamyn u Tpybamu, nocrne obeapku Tpyo B
TpyOHbIX pelleTkax, TpebyeTcsi npoBegeHue TepmMoobpaboTkM MecT ob6Bapku. [ns pelweHus OaHHOW 3ajauv
paspaboTaHa 1 ycrneLwHo BHegpeHa COOTBETCTBYOLASH TEXHOMOIMS.

Puc. 16. Tepmoo6paboTka MecT NpuBapku Tpy6 K TPyOGHOI pelueTke
4.4, Pasnuumne HarpeBaTesibHbIX TPOCOB

Ha npakTuke BCTpeyaloTcs cryyau, Korga BbIMOMHUTL TepMOooBpaboTKy CTaHOapTHLIMU HarpeBaTenbHbIMK KOBPUKaMM
He NpeacTaBnsAeTcs BO3MOXHbIM. [Ns TakMx CriyyaeB Halla KOMMaHWs M3roTaBnuBaeT HarpesaTenu ¢ pasfnyHbiMu
TUNamm HarpeeaTesibHOro Tpoca.
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CTaHOapTHbIN HarpeBaTenbHbIN TPOC

CtaHgapTHO BCe KOBPUKM M3rOTaBNMBAKOTCA C MCNONb3oBaHMeM 19-Tu xunbHoro HarpesaTernbHoro Tpoca NiCr 80/20 n
MCMNOMb3YIOTCH AN BbINOMHEHNA TepMoobpaboTkmn C MakcmarnbHOW TemnepaTtypon Ha nagenum 1050 °C.
BbicokoTeMnepaTypHbI HarpeBaTenbHbIA TPOC

Mpu BbINONHEHUMN TepMoobpaboTkm ¢ Bonee BbICOKMMWM TemnepaTypamMun Mcnonb3dyeTca dexpaneBbin 19-Tn XUnbHbIN
Tpoc FeCr. C nomoLpblo Taknx KOBPMKOB JocTuralTca Temnepatypbl 4o 1200 °C.. na 3akasa TakMx KOBPUKOB K KOOy
3akasa gobasnsieTcsa nutepa "B".

CneuuvanbHbIN HarpeBaTenbHbIA TPOC

[na noBblWeHNA yaenbHOW MOLLHOCTU HarpeBaTensl UCnonb3yeTcs crneumarnbHbli HarpeBaTenbHbIN TPOC ¢ MEeHbLUMM
conpoTuBneHneM. B oTnnume ot cTtaHgapTHOro, y Takoro Tpoca HOMUHAsbHBIA TOK 65A ¢ MakcuMarbHOM TemMnepaTypon
Ha n3genum 1050 °C [ns 3akas3a Takux KOBPUKOB K KOAY 3akasa gobasnsieTca nutepa "S".

4.5. Tunopasmepbl KOBPUKOB

Tunopa3smepbl HarpeBaTenen 3aBUCAT OT HaMpPsHKEHUs] HA KOTOPble OHW paccyuTaHbl. MIcTopuyeckn B pasHbiX CTpaHax
NPUMEHSANUCb pasHble cTaHAaapTbl 6esonacHocT paboyero Hanpshxkenus (Hanpumep, B AHrmum n CLUA 40 n 80B, Bo
®dpaHuun 30 n 70B, B Nepmanmm 30 n 60B), aT0 Nnopoanno pasnuyme BbIXOOQHOIO HanpspkeHUs YCTaHOBOK BbIMYLLEHHbIX
pasHbIMM NMPOU3BOAMTENAMM B pa3HbiX CTpaHax. Halwa koMnaHusa m3roTaBnuBaeT HarpeBaTenbHble KOBPUKM Ha nioboe
HanpsxeHve.

Haunbonee pacnpocTpaHeHHbIM HanpskeHneM yctaHoBok B Poccum n CHI™ asnsieTcst HanpsixkeHve 60B.

4.5.1. HarpeBaTenbHble KOBpUKKU Ha 30B (NnpuMeHAOTCA rMaBHbIM 06pa3oM gns paboThbl
¢ Tpyb6amu Manoro gmameTpa v Npu NoBbILWEHHbIX TPe6oBaHUsAX K 6e30nacHOCTH)
Kop 3akasa KonuuyecTtBO Pa3smep B Mm HomuHanbHoe HoMuHanbHbIN MowHocTb, kBT
OycuH HanpsixeHue, B TOK, A
130316 3x12 75x255 30 45 1,35
130410 4x10 100x210 30 45 1,35
130508 5x8 130x170 30 45 1,35
130607 6Xx7 150x150 30 45 1,35
130705 7x5 180x105 30 45 1,35
130805 8x5 205x105 30 45 1,35
130904 x4 230x85 30 45 1,35
131004 10x4 255x85 30 45 1,35
132402 24x2 610x45 30 45 1,35
4.5.2. HarpeBaTenbHble KOBpukU Ha 60B
Kop 3aka3sa KonuuyecTtso Pa3mep B Mm HomuHanbHoe HomuHanbHbIN MouwHocTb, KBT
OyCcuH HanpsikeHue, B TOK, A

160332 3x32 75x685 60 45 2,7
160424 4x24 100x515 60 45 2,7
160519 5x19 130x405 60 45 2,7
160616 6x16 150x340 60 45 2,7
160714 7x14 180x300 60 45 2,7
160812 8x12 205x255 60 45 2,7
160911 9x11 230x235 60 45 2,7
161010 10x10 255x210 60 45 2,7
161109 11x9 280x190 60 45 2,7
161208 12x8 305x170 60 45 2,7
161307 13x7 330x150 60 45 2,7
161407 14x7 355x150 60 45 2,7
161507 15x7 380x150 60 45 2,7
161606 16x6 410x130 60 45 2,7
161706 17x6 430x125 60 45 2,7
161805 18x5 460x105 60 45 2,7
161905 19x5 485x105 60 45 2,7
162005 20x5 510x105 60 45 2,7
162105 21x5 535x105 60 45 2,7
162204 22x4 560x85 60 45 2,7
162304 23x4 585x85 60 45 2,7
162404 24x4 610x85 60 45 2,7
162504 25x4 635x85 60 45 2,7
164802 48x2 1220x45 60 45 2,7

Mpv NnpoBeaeHN MecTHOM TePMOOOPabOTKM TONCTOCTEHHbIX U3AENWI MHOTAa BO3HUKAET HEOOXOAUMOCTb pacLUMPUTL 30HY Harpesa
(ymeHbLIaa Tem cambiM nepenag Temnepartypbl Mo TOMLMHE CTEHKN U3AENNUs) AaXe eCnu Npu 3TOM yMeHbLUaeTCs yaernbHas MOLHOCTb
KoBpuWKa. B aTux cnyyasx K ctTaHgapTHbIM ycTaHoBKaM ¢ 60B BTOpuYHbIM HanpshxeHneM nogknoyatot 70, 80B HarpeBaTtenu.
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4.5.3. HarpeBaTenbHble KOBpuKK Ha 70B
Kop 3aka3sa KonuuyecTtso Pa3amep B Mm HomuHanbHoe HomuHanbHbIN MouwHocTb, KBT
OyCcuH HanpsixeHue, B TOK, A
170336 3x36 75x770 70 45 3,15
170427 4x27 100x580 70 45 3,15
170522 5x22 130x470 70 45 3,15
170618 6x18 150x385 70 45 3,15
170716 7x16 180x340 70 45 3,15
170813 8x13 205x275 70 45 3,15
170912 9x12 230x255 70 45 3,15
171011 10x11 255x235 70 45 3,15
171110 11x10 280x210 70 45 3,15
171209 12x9 305x190 70 45 3,15
171308 13x8 330x170 70 45 3,15
171408 14x8 355x170 70 45 3,15
171507 15x7 380x150 70 45 3,15
171607 16x7 410x150 70 45 3,15
171706 17x6 430x130 70 45 3,15
171806 18x6 460x130 70 45 3,15
172105 21x5 535x105 70 45 3,15
172205 22x5 560x105 70 45 3,15
172504 25x4 635x85 70 45 3,15
172604 26x4 660x85 70 45 3,15
172704 27x4 685x85 70 45 3,15
172804 28x4 710x85 70 45 3,15
4.5.4. HarpeBaTenbHble KoBpuKu Ha 80B
Kop 3aka3sa KonuuyecTtso Pa3amep B Mm HomuHanbHoe HomuHanbHbIN MouwHocTb, KBT
OycuH HanpsixeHue, B TOK, A
180344 3x44 75x940 80 45 3,6
180434 4x34 100x730 80 45 3,6
180528 5x28 130x600 80 45 3,6
180623 6x23 150x490 80 45 3,6
180720 7x20 180x430 80 45 3,6
180817 8x17 205x365 80 45 3,6
180915 9x15 230x320 80 45 3,6
181014 10x14 255x300 80 45 3,6
181112 11x12 280x240 80 45 3,6
181211 12x11 305x235 80 45 3,6
181310 13x10 330x210 80 45 3,6
181410 14x10 355x210 80 45 3,6
181509 15x9 380x190 80 45 3,6
181609 16x9 410x190 80 45 3,6
181708 17x8 430x170 80 45 3,6
181808 18x8 460x170 80 45 3,6
181907 19x7 485x150 80 45 3,6
182007 20x7 510x150 80 45 3,6
182106 21x6 530x130 80 45 3,6

CyLLleCTByeT MHOXeCTBO TUNopasmMepoB KOBPUKOB C yMeHbLLIeHHOIZ LLIVIpVIHOI;I. HeobxoammocTb Takux TnnopasmMepoB NHOraa BO3HUKaeT
npu nMMuTe NPOCTpaHCTBa BOKPYr CBAPHOIO CTblKa. B Takunx KOBpPUKaXxX ropsAvme KoHUbl U3rotaBinBaroTCA 6onee ANWHHBIMU, AN
COXpaHeHusa Heobxoaumoro COonpoTuBIIEHNA HarpeesaTesibHOro Tpoca. Pa3Mepr KOBPWKa OroBapmnBardTCA Nnpu 3akase.

4.6.

I'Io,qﬁop KoAa 3aKa3a AnA HarpeBaTesibHbIX KOBPUKOB Ppa3HOro MCNnoJiIHeHUuA:

1 6 0 3

3 2 T S D

1 2 3 4 5 6 7
Twun HanpspkeHne Paswmep B 6ycuHax Paswmep B 6ycuHax Twun Twun Twun
HarpeBaTensi no LwnpuHe no AnuHe XOMOAHOro HarpeBaTeflbHOro  pa3béma
KOHLa Tpoca
1. Twn HarpeBaTens 4. Pa3mep B 6ycuHax no anuHe

= CTaHAapTHbIN HarpeBaTenbHbIVi KOBPUK

= PacTspkHOM HarpeBaTernbHbIN KOBPUK
2.  HomuHanbHoe HanpskeHue

=30B

=48B

=60B

=70B

=80B
3. Pa3smep B 6ycuMHax no wmpuHe
Hanpumep:
Ecnu wupuHa koBpuka 3 6ycuHbl To kof — 03
Ecnu wupuHa kospuka 20 BycuH To kog — 20
LLunpuHa BycuHbl paBHa 25,4 MM

w

O~NO P~ W

Hanpumep:

Ecnwu anuHa koBpuka 5 6ycuH 1o Kog — 05

Ecnu anuHa koBpuka 24 6ycuHbl To kog — 24
LLinpuHa BycuHbl paBHa 20 MM

5.  Tun xonoaHoro KoHua

Bes ykasaHus = HVKeneBbIN TPOC (cnocob KpenneHus — cBapka)

T = TednoHOBbLIN TpoC (CNocob KpenneHus — oBXKnmMKa)
6. Twn HarpeBaTenbHOro Tpoca

Bes ykasaHus = 19 xwunbHbIn NiCr (45A)

B = 19 xwunbHbin FeCr (45A) BbicokoTEMMEPATYPHbI

S = 19 XwnbHbI cneuunanbHbin (65A)

7. Twn pa3béma
Be3s ykazaHusi = pa3bém Camlock
D = pa3bém Dinse
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S. 3anacHble YacTu HarpepaTtesiibHbIX KOBPUKOB

Puc. 17. BycuHbl Ans HarpeBaTenbHbIX KOBPUKOB

Kopn 3akasa HanmeHoBaHue
100003 OcHosHas 6ycuHa (E)
100001 BepxHsasi 6ycuHa (B)
100004 HwxHsia BycuHa (G)
100006 Kpyrnas 6ycuxa (A)
100002 OcHoBHasi bycuHa c otBepctuem (C)
100005 Kpyrnas 6ycuHa 6enas (F)
100007 OnwusosugHas 6ycuHa (D)
100002P OcHoBHasi bycrHa c OTBEpCTUEM PEMOHTHAs (4BE MOMOBWHKM)
100008 HarpeBatenbHbin Tpoc, 1 M
100008B HarpeBaTtenbHbI TPOC BbICOKOTEMMNEPATYPHbIN, 1 M.
100008C HarpeBatenbHbI Tpoc cneuunanbHbin, 1 M Tok 65A
100009 Tpoc Ang XxonogHblX KOHUOB, 1M
100050 TednoHOBLIN NPOBOA ANst XONOAHbIX KOHLUOB, 1 M
100051 CaapHast MydTa A1 CBapKU XONOAHOIO M rOpsIYEro KOHLOB
100052 M3onaTop cBapHOro CoeavHEHNS U HUKENeBOW MydThbl
100053 HwukeneBoe coeanHeHne
100054 3alUTHbIN Banuk
100055 TednoHoBkIN NpoBog 0,5 M B komnnekTe ¢ pasbeéMom K-25
100056 TedonoHoBbIN NpoBog 0,5 M
100116 Tpoc, onsa 60B HarpeBaTensi ¢ XoNnoAHLIMM KOHLAMU
100116B Tpoc BbicokOTEMNEpPaTYpPHbIN, AN 60B HarpeBaTens ¢ XoNoAHbLIMY KOHLAMMU
100116C Tpoc cneunanbHbiv, ansa 60B HarpeBaTens ¢ XONO4HbIMU KOHLL@MKU
100117 Tpoc, onsa 70B HarpeBaTensi ¢ XonoAHbLIMM KOHLAMU
100117B Tpoc BbicokoTEMNEpPaTypHbIN, Ans 70B HarpeBaTens ¢ XoNoAHbLIMY KOHLAMK
100117C Tpoc cneunanbHbiv, ansa 70B HarpeBaTens ¢ XONO4HbIMU KOHLL@AMKU
100118 Tpoc, ans 80B HarpeBaTens ¢ X0NoAHbIMY KOHLAMU
100118B Tpoc BbICOKOTEMMEPATYPHBIN, Ans 80B HarpeBaTensi ¢ XoNnoAHbLIMK KOHLAMKU
100118C Tpoc cneunanbHbiv, Ans 80B HarpeBaTens ¢ XOnogHbIMU KOHL @MU
100120 PemkomnnekT ans 60B HarpeBaTenen
—

I - _..,, A J_I.I.J'JIIJII_
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Puc. 18. [letanMpoBKa HarpeBaTensi
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6. ManbyukoBbLIe HarpeBaTesnu

Puc. 19. MNanb4yuKoBbIN HarpeBaTenb

ManbumkoBble HarpeBatenu (FOHbI) WKMPOKO UCNOMNB3YHTCA ANs OO- U MOCNEeCBapOYHOM TepMoobpaboTkm n MoryT
NOAKMNIYaTbCS Kak K CBapOYHbIM TpaHcdopMaTopam paboTalolwum Ha NOCTOSIHHOM WM MEPEMEHHOM TOKe, Tak U K
TepMoobpabaTbiBaloWM ycTaHoBKaM M LeHTpaM. OHu  TpebylT MUHMManbHOro o6cnyXuBaHMA UM CMOCOOHbI
BblaepxumBaTb HebpexHoe obpalueHne. HarpeBaTenm COCTOST M3 OBYX XECTKMX HUXPOMOBbLIX MPOBONOK A 3.6 Mm,
npogeTbix 4epe3 OycuMHbl M3 OKCMAa antoMuHWUs, obecneymBaloUX JNEKTPUYECKYID WU30MNSAUMIO B COYETAHWMM CO
CnocobHOCTLI0 BbICOKOTEMMEPATYpHON nepefayv. [nsi cTaHOoapTHbIX HarpeeaTenen, MakcumanbHasi TemnepaTtypa
paboTbl koTopbIx 1050°C, kaxabln nanew, paccyntaH Ha cuny Toka 120A npu HanpsbkeHun 1.3B. [Ins TepmoobpaboTku
HepxaBetlLlen cTanu TpebyeTca chneumanbHas BbICOKOTEMMNEpaTypHasi MpoBofioka Ans  Toro, 4ToObl gaTb
MakcuManbHyto Temnepatypy 1250°C. B kayecTBe BbIBOAOB MCMOSb3YOTCA CTarnbHble COEAMHUTENbHbIE KOMoaku. B
crnyyae noBpeXaeHWs, HarpeeaTenyu MoryT ObiTb OTPEMOHTMPOBAaHbLI HA MECTEe C MOMOLLbI0O PEMOHTHOro Habopa, nubo
BO3BpaLLEHbl B HALLy KOMMNaHWIO NS PEMOHTA M UCTbITaHWS.

Mpn w“cnonb3oBaHWM YCTAHOBOK ANsi MECTHOW TepMooOpaboTku, pasmep nanbyYvMKOBBLIX 3NIEMEHTOB (KONMMYECTBO

608 _

nanbleB) OrpaHUYMBAETCS TOMbKO HampsbKeHWeM: NMpu HanpsbkeHun 60B konuyecTBo nanbLEB paBHO @—46

80B

nanbues Mnu npu HanpsbxkeHun 80B - =62 nansLa.

6.1. dopmyna ansa onpeaeneHus KonvyecTsa nanbueB

(BHemHuﬁ ouamemp mpyowlt 8 mm + 30)* 22 (152 + 30)* 22

, Hanpumep, ans Tpy6el 152 mm:

7*30 7*30

=19 nanbues

: o i
M:l—q.f o I I A 2
i ] |
r .'._...!l.-:f.r? _;.: ,i_J-

o [ ._,.IEL'._ur_u_

&

Puc. 20. letanMpoBKa Nanb4MKOBOro HarpeBaTens
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7. )XenobkoBble HarpeBaTenu

YKenobkoBble HarpeBaTenu MNPUMEHSOTCA B ABYX Clyyasx: Kak 3remMeHTbl BPEeMEHHbIX neyer (B 4acTHOCTWM npu
BHENEYHON TepmMooOpaboTKM 3aMbIKaKOLWMX CBapHbIX LWBOB KOPMyCOB annapatoB Oonbworo avameTtpa) u ans
COMyTCTBYIOLLErO NOAOrpeEBa CBAPHbLIX LUBOB annapaToB Npu BbINOMHEHUM OpOUTanbHON CBapKu.

Puc. 21. XKeno6koBbI HarpeBaTesnb

7.1. TepmooGpaboTka 3aMbIKalOLWKMX CBapPHbIX WWBOB KOPNYyCOB annapaTtoB 605nbLWOoro
AnameTtpa

WHoraa pasmepbl u3genus, noafexaliero TepMoobpaboTke, MpeBbIAOT pasMepbl MMEtoLLecss Ha npeanpuaTim
cTauMoHapHon neuun. B atom cnyyae, uenecoobpasHo BbIMOMHATE TePMOOOPaboTKy, YCTAHOBUB HarpeBaTenu U3HyTpu
annapata. [lpy 3TOM CBapHOM LIOB CHapyXu M 30Ha TepMoobpaboTKM W3HYTPU U3ONUPYeTCs ANA MOBbILEHUS

3 eKkTMBHOCTL.

Puc. 22. Cxema ycTaHOBKM XenoGKOBbIX HarpeBaTtenein npu tTepMoo6paboTke 3ambiKaloLero WBa kopnyca annapara
6onbLloro guameTpa

HarpeBaTtenu yctaHaBnvMBalOTCA Ha HamnpaBnsoWUX MO LUeHTPY WBa. KonuyecTBo HarpesBaTenei 3aBUCUT OT AMaMeTpa
annapata. [ns npegoTBpalleHns TENSOBbIX NOTEPb 30HY TEPMOO6PaGOTKM OTCeKalT ABYMSI Tennou3oNnsaLMOHHbIMU
neperopogkamu. CHapyu HarpeBaemyto 30Hy YKpbIBalOT ABYXCIOMHONW Tennounsonsaumen, npeasaputenbHO YyCTaHOBUB
Tepmonapbl. Takum o6pasom, co3naéTcs BpeMeHHas Neyb BHYTPM annapata.
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Puc. 23. Tepmoo6paboTka 3aMbIKaloLLero WwBa kopnyca annapara 6onbLioro guameTpa

HarpeB 0GbI4YHO BHINOMHSIETCS B MOMYaBTOMaTUHECKOM PEXMME.

7.2.  ConyTcTBylOLWMIA NOAOrPeB NpU CBapke BpalyaloLlerocsi Koprnyca annapara

Mpun ncnonb3oBaHMM OpOUTanbLHOM CBapKM YacTo TpebyeTcs nodorpeB cBapHoro wea. [pobnema cocTtont B TOM, YTO
annapaTt BpallaeTcs Ha PONUKOOMNopax, M HeT BO3MOXHOCTM YCTAHOBKM HarpeBaTenen HenocpeacTBEHHO Ha
NoOBEPXHOCTK annapaTa. B aTom cnyyae xenobkoBble HarpeBaTeny ycTaHaBnNUBaKTCS HA PACCTOSIHAM NPUMEpPHO 50 MM
OT BpaLLatoLLeicsl TOBEPXHOCTU Ha crieumanbHbIX onopax.

Puc. 24. Mpumep ycTaHOBKM xeno6KOBbIX HarpesaTenei Npu conyTcTBYOLWEM NoAorpeBe BpalyaloLerocs kopnyca annapara

Mpn nogorpeee emMKoCTeN ¢ 6OMbLUIOK TOMLLUMHOM CTEHKM MOXET NoTpeboBaTbCA YCTAaHOBKA TEMNITON30NALMN U3HYTPU
annapara Ans YMeHbLUEHUS pasHuLbl TeMnepaTyp Mexay Hapy>XHOW U BHYTPEHHEW NMOBEPXHOCTLIO.
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8. KabGenu n kabenbHble cOopku

CBaprIe WBbl O0BbIYHO pacnonaratotcA Ha HEKOTOPOM pacCTOAHUWM OT YCTaHOBKMWU. I'IoeTomy ana coeanHeHuA

arneMeHToB (YCTaHOBKM C HarpeBaTensaMu Wnu

KOHTaKTOPHOrO MOAYNS CO CBapOYHbIM  TpaHcopmMaTopoM,

perncTpaTtopom, U HarpesaTensMu) MUCNonb3ylTca cOOopkM cunoBbix kabenen (gBa cUMoBbIX kabens B KOMMMeKkTe C
KOMMEHCaLUOHHbIM Kabenem) ¢ ObICTPOCHEMHBIMKM pa3bémamn. Pasbémbl GbiBaloT aByx Tunos: Dinse n Camlock
(nopgpobHee cm. Ha cTaHuue Ne28).

8.1. OouHoYHbIe Kabenun 6e3 pa3bLEMOB
Kop 3akasa OnucaHue

800006 OOuHOYHBI Kabenb 6 Mm2

800008 OanHOYHbIN Kabenb 8 Mm2

800010 OauHOYHbIN Kabenb 10 Mm2
800016 OOuHOYHBIN Kabenb 16 mm2
800025 OanHOYHBIN Kabenb 25 Mm2
800035 OanHOYHbIN Kabenb 35 Mm2
800050 OanHOYHbIN kKabenb 50 Mm2
800070 OauHOYHbIN Kabenb 70 Mm2
800095 OanHOYHBIN kKabenb 95 Mm2

Puc. 25. Kabenb moa. 800050

MpumeyaHue: nnHa kaGens no BbIGOpy 3akasyuka.

8.2.

OovHoYHbIe Kabenu ¢ pazbémMmamm

Pa3bém Camlock

OnucaHue

CunoBoii kabenb 10Mm2, anvHa 3 M, ¢ pabémamm Camlock 60A

Cunosoi kabenb 16mMm2, aonvHa 3 M, ¢ pasbémamm Camlock 60A

CunoBoi kabenb 25Mm2, anvHa 30 M, ¢ pasbémamu Camlock 300A

CunoBoi kabenb 35Mm2, anvHa 30 M, ¢ pasbémamu Camlock 300A

CwunoBoii kabenb 50mm2, anuHa 30 M, ¢ pasbémammu Camlock 300A

Kop 3akasa

801010
(rHe3po-LITEKEP)

801016
(rHe3pgo-wTEKEp)

801025
(rHe3go-LiTeKkep)

801035
(rHe3go-wiTekep)

801050
(rHe3po-LITEKEP)

Puc. 26. CunoBou kabenb moa. 801050 801070
(rHe3go-iTeKkep)

CunoBoi kabenb 70mMm2, anvHa 30 M, ¢ pasbémamu Camlock 300A

Mpumeyanue: Kabenu apyrnx paamepos NocTaBnsioTCcs No 3akasy.

Pa3bém Dinse

Kopn 3akasa OnucaHue

811010 Cunosoii kabenb 10Mm2, anvHa 3 M, ¢ pazbémamm Dinse 10-25 mm2
(rHespo-wTekep)

811016 Cunosoii kabenb 16Mm2, anvHa 3 M, ¢ pasbémamu Dinse 10-25 mm2
(rHe3go-wTekep)

811025 Cunosoii kabenb 25MM2, anvHa 30 M, ¢ pasbémamm Dinse 35-50 mm2
(rHe3go-wiTekep)

811035 Cunosoii kabenb 35MM2, anvHa 30 M, ¢ pasbémamm Dinse 35-50 Mm2
(rHe3go-wiTekep)

811050 Cunosoii kabenb 50Mm2, anvHa 30 M, ¢ pa3bémamu Dinse 35-50 mm2
(rHe3po-wTekep)

811070 Cunosoii kabenb 70mMm2, anvHa 30 M, ¢ pasbémamu Dinse 70-95 mm2
(rHe3go-wTekep)

811095 Cunosoii kabenb 95Mm2, anvHa 30 M, ¢ pa3bémamu Dinse 70-95 mm2

(rHe3po-wTekep)

Mpumeyanue: Kabenu apyrnx paamepos NocTaBsioTCs No 3akasy.
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8.3. COopku cunoBbIX Kabenen ana yctaHoBok moaenu PT 6e3 KoMneHCauMOHHOro

npoBoada
Pa3zbém Camlock
Kop 3akasa Onucanue
802025 C6opka — 2 WwTt. cunosblx kKabensa 25mm2, anvHa 30 m, ¢ pasbémamum Camlock 300A (rHe3go-LuTekep)
802035 Cb6opka — 2 wT. cunosbIx kabens 35Mm2, anvHa 30 M, ¢ pasbémamu Camlock 300A (rHe3go-LuTekep)
802050 C6opka — 2 wr. cunosblx kabensa 50mm2, anvHa 30 m, ¢ pasbémamum Camlock 300A (rHe3go-LuTekep)
802070 Cb6opka — 2 wt. cunosbIx kabens 70mm2, anvHa 30 M, c pasbémamm Camlock 300A (rHe3go-LuTekep)
802095 C6opka — 2 Wwr. cunosblx kKabensa 95mm2, anvHa 30 M, ¢ pasbémamum Camlock 300A (rHe3go-LuTekep)

MpumeyvaHue: C6opkm kabenen Apyrmx pa3mepoB NOCTaBMNSIOTCA NO 3akasy.

Pa3bém Dinse

Kop 3akasa Onucanue
812025 C6opka — 2 WwTt. cunosblx kabensa 25mm2, anvHa 30 M, ¢ pasbémamm Dinse 35-50 Mm2 (rHe3go-LITekep)
812035 Cb6opka — 2 wT. cunosbIx kabens 35Mm2, anvHa 30 M, ¢ pasbémamu Dinse 35-50 Mm2 (rHe3go-LuTekep)
812050 C6opka — 2 wr. cunosbix kabensa 50mm2, anvHa 30 M, ¢ pasbémamm Dinse 35-50 Mm2 (rHe3go-LITekep)
812070 Cb6opka — 2 wT. cunosbIx kabens 70mm2, anvHa 30 M, ¢ pasbémamu Dinse 70-95 Mm2 (rHe3go-LuTekep)
812095 Cb6opka — 2 wT. cunosbIx kabensa 95mm2, anvHa 30 M, ¢ pasbémamu Dinse 70-95 Mm2 (rHe3go-LuTekep)

MpumeyaHune: CGopku kabenen apyrx pasmepos NocTassTCS Mo 3akasy.

8.4. C6opkn cunoBbIX Kabeneum ansa yctaHoBoK mopenu PT ¢ KOMNeHCauUMOHHbIM
npoBoaom

Pa3bém Camlock

Kop 3akasa OnucaHue
Cbopka —
Cunosoii kabenb 25Mm2, anvHa 30 M, ¢ pasbémamu Camlock 300A
8021256 (rHe3po-wTEKep) - 2 Wr.

KomneHcaumoHHbI nposog 1,5 MM2, aonnHa 33 M ¢ TepMonapHbIMA
pasbémamu - 1 wr.

Cbopka —

Cunosoii kabenb 35Mm2, anvHa 30 M, ¢ pasbémamu Camlock 300A
8021356 (rHe3po-wTEKEP) - 2 WT.

KomneHcaumoHHbI nposog 1,5 MM2, aonnHa 33 M ¢ TepMonapHbIMA
pasbéMamm - 1 wr.

Cbopka —

CwunoBoii kabenb 50mm2, anuHa 30 M, ¢ pasbémammu Camlock 300A
8021506 (rHe3po-wTEKEP) - 2 WT.

KomneHcaumoHHbI nposod 1,5 Mm2, agnnHa 33 M ¢ TepMonapHbIMK
pasbémamu - 1wT.

Cbopka —

. Cwunogoit kabenb 70Mm2, anvHa 30 M, ¢ pasbémammn Camlock 300A
Puc. 28. C6opka kabeneun moa. 8021506 8021706 (rHe3po-iTeKep) - 2 Wr.

KomneHcauroHHbI nposod 1,5 Mm2, agnnHa 33 M ¢ TepMonapHbIMK
pazbémamm 1 .

MpumeyvaHune: C6opkm kabenen apyrmx paamepoB NOCTaBMNSIOTCA NO 3akasy.

Pa3bém Dinse

Kop 3akasa OnucaHue

C6opka —

Cunosoit kabenb 35Mm2, anvHa 30 M, ¢ pa3bémamu Dinse 35-50 mm2
8121356 (rHe3pgo-wTekep) - 2 WT.

KomneHcaumoHHbI npoBoA 1,5mMm2, anuHa 33 M ¢ TepMonapHbIMU
pazbémamu - 1 wr.

C6opka —

Cunoson kabenb 50mm2, anvHa 30 M, ¢ pasbémamu Dinse 35-50 mm2
8121506 (rHe3pgo-wTekep) - 2 WT.

KomneHcaumoHHbI npoBoA 1,5mMm2, anuHa 33 M ¢ TepMonapHbIMU
pasbémamu - 1wT.

Cbopka —
Cunoson kabenb 70mm2, anvHa 30 M, ¢ pasbémamu Dinse 70-95 mm2
812170b (rHe3pgo-wTekep) - 2 Wr.

KomneHcaumoHHbIi nposod 1,5MM2, AnvHa 33 M ¢ TepMonapHbIMy Puc. 29. C6opka kabenem Mo, 8-121505
pasbémamu - 1 wr.

MpumeyaHue: CoOopkn kabenen opyrmx pasmepoB NOCTABMSATCA MO 3aKaay.
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8.5. CObopku cunoBbIX Kabenem AnA

npoBoAoM

Pa3bém Camlock

Puc. 30. C6opka kabeneun mog. 8030536

moaynen KMKT-180 c komMneHCauMOHHbIM

Kop 3akasa OnucaHue

C6opka —
Cunosoit kabenb 50Mm2, anvHa 10 m ¢ pasbémamu Camlock 300A
(rHe3go-wTekep) — 2 LWT.

8030516 Cunoson kabenb 50Mm2, anvHa 5 M ¢ pazbémom Camlock 300A
(wTtekep) — 1 wr.
KomneHcaumoHHbI nposoA 1,5 Mm2, anvHa 13 m ¢
TEpMOMapHbIMKN pasbémamm — 1 L.
Cbopka —
Cunosoi kabenb 50mMm2, anvHa 30 M ¢ pasbémamu Camlock 300A
(rHe3pgo-wTekep) — 2 LWT.

8030536 Cunosoii kabenb 50Mm2, anvHa 5 M ¢ paz3bémom Camlock 300A
(wTtekep) — 1 wr.
KomneHcaumoHHbI npoBoA 1,5 Mm2, anvHa 33 m ¢
TepMonapHbIMKN pasbémamu — 1 wwiT.

MpumeyaHune: CGopkM kabenen apyrx pasmepos NocTaBsTCS MO 3aKasy.

Pa3bém Dinse

Puc. 31. Coopka kabenen mog. 8130536

Kop 3akasa OnucaHue

C6opka —
CwunoBoii kabenb 50mm2, anuHa 10 m ¢ pasbémamum Dinse 35-50
MM2 (rHe3go-LTekep) — 2 LWT.

8130516 CunoBoli kabenb 50Mm2, anvHa 5 M ¢ pazbémom Dinse 35-50 Mm2
(wTtekep) — 1 wr.
KomneHcaumoHHbI nposoa 1,5 MM2 , AnvHa 13 M ¢ TepmonapHbIMU
pasbémamun — 1 wr.
Cbopka —
CunoBoii kabenb 50Mm2, anvHa 30 M ¢ pazbémamm Dinse 35-50
MM2 (rHe3go-LwTekep) — 2 LWT.

813053b Cunosow kabenb 50mMm2, anvHa 5 M ¢ pazbémom Dinse 35-50 mm2
(wTtekep) — 1 wr.
KomneHcaumoHHbI nposoa 1,5 MM2 , anvHa 33 M ¢ TepMonapHbIMU
pasbémamu — 1 .

MpumeyaHue: CoOopkn kabenen opyrmx pasmepoB NOCTABMSATCSA MO 3aKaay.

8.6. Coopku cunoBbix kabenen pana wmoaynen KMKT-270 ¢ KoMneHCauLUOHHbIM

npoBoAoM

Pa3bém Camlock

Puc. 32. C6opka kabenew moa. 8030736

Kop 3akasa

OnucaHue

8030716

Cbopka —

Cunosow kabenb 50mMm2, anvHa 10 m ¢ passémamm Camlock 300A
(rHe3po-wwTekep) — 2 LWT.

CunoBoi kabenb 70Mm2, anvHa 13 m ¢ pazbémom Dinse 70-95 mm2
(rHe3po) — 1 wr.

Cunosoi kabenb 70mMm2, anvHa 5 m ¢ pa3bémom Dinse 70-95 mm2
(wtekep) — 1 wr.

KomneHcaumoHHbI npoBoa 1,5 MM2 , anvHa 13 M ¢ TepMonapHbIMy
pasbémamu — 1 .

803073b

Cbopka —

Cunosow kabenb 50mMm2, anvHa 30 m ¢ pasbémamm Camlock 300A
(rHe3go-wwTekep) — 2 LWT.

CunoBoii kabenb 70Mm2, anvHa 33 M ¢ pazbémom Dinse 70-95 mm2
(rHe3po) — 1 wr.

CunoBoi kabenb 70Mm2, anvHa 5 m ¢ pasbémom Dinse 70-95 mMm2
(wTtekep) — 1 wr.

KomneHcaumoHHbI npoBoa 1,5 MM2 , anvHa 33 M ¢ TepMonapHbIMU
pasbéMamum — 1 wr.

MpumeyaHune: CGopkM kabenen apyrux pasmepos NocTaBsTCS MO 3akasy.
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Pa3bém Dinse

Kop 3akasa Onwucaxue
Cbopka —
Cunosoi kabenb 50mMm2, gnvHa 10 m ¢ pasbémamm Dinse 35-50mMm2
(rHe3po-wTekep) — 2 WT.
CunoBoi kabenb 70Mm2, anvHa 13 m ¢ pazbémom Dinse 70-95mMm2
8130716 (rHe3po) — 1 wi.
Cunosoi kabenb 70mMm2, anvHa 5 m ¢ pa3bémom Dinse 70-95 mm2
(wTekep) — 1 wr.
KomneHcaumoHHbI npoBoa 1,5 MM2 , AnvHa 13 M ¢ TepMonapHbIMy
pasbémamu — 1 .
Cbopka —
Cunosoi kabenb 50mMm2, anvHa 30 m ¢ pasbémamm Dinse 35-50mMm2
(rHe3po-wTEKEP) — 2 WWIT.
CunoBoi kabenb 70mMm2, anvHa 33 M ¢ pazbémom Dinse 70-95mMm2
813073b (rHe3po) — 1 wi.

CunoBoi kabenb 70Mm2, anvHa 5 m ¢ pasbémom Dinse 70-95 mMm2

(wTekep) — 1 wr.

KomneHcaumoHHbI npoBoa 1,5 MM2 , anvHa 33 M ¢ TepMonapHbIMU

pasbéMamun — 1 wr.

Puc. 33. C6opka kabenen mopa. 8130736

MpumeyaHune: CGopkM kabenen apyrx pasmepos NocTaBsTCS MO 3akasy.

8.7. Kabenu paszgenutenu

Onsa nogknioveHna pasnnM4yHoro 4Ymncna HarpeBaTenePl Ncnonb3yrTCcA kabenu pa3BseTBuUTENN.

Ha kaxabin kaHan HarpeBa TpebyeTca 2 kabens pasBeTBMTENS, Tak Kak HarpeBaTenu noaknioyarTca napannensHo. B
3aBMCUMMOCTM OT MOLLIHOCTM YCTaHOBKU NPUMEHSIOT 2, 3, 4, 5 u 6-Tu nyTeBble kabenu pa3BeTBUTENN.
Kabenu pasgenutenu c pazbémamm Camlock

OnucaHue

2-x nyTeBou kabenb pasgenutens 2x10MM2, AnvHa 2 M

3-x nyTeBon kabenb pasgenutenb, 3X10MM2,41MHa 2 M

4-x nyTeBoW kabenb pasgenutens, 4x10Mm2,0n1Ha 2 M

5-1 nyteBo kabenb pasgenutens, 5x10Mm2,4nuHa 2 M

6-1 nyTeBon kabenb pasgenutens, 6x10MmM2,4nvMHa 2 M

2-x nyTeBou kabenb pasgenutens 2x10MM2, AnvHa 3 M

3-x nyTeBov kabenb pasgenutens, 3x10Mm2,4nvMHa 3 M

4-x nyTeBoW kabenb pasgenutens, 4x10Mm2,4n1Ha 3 M

5-1 nyteBon kabenb pasgenurens, 5x10Mm2,anmHa 3 M

6-1 nyTeBon kabenb pasgenutens, 6x10Mm2,4nuHa 3 M

Kop 3akasa

820010

820015

820020

820025

820030

820110

820115

820120

820125

Puc. 34. Kabenb pasgenutens mog. 820030 820130

Kabenu pasgenutenu ¢ pasbémamu Dinse
Kop 3akasa OnucaHue

821010 2-x nyTeBow kabenb pasgenutens 2x10Mm2, gnvHa 2 m
821015 3-x nyTeBou kabenb pasgenutens, 3x10MM2,41vHa 2 M
821020 4-x nyTeBon kabenb pasgenvtens, 4x10Mm2,4nvHa 2 M
821025 5-1 nyTeBon kabenb pasgenutens, 5x10MM2,a4nvHa 2 M
821030 6-1 nyTeBon kabenb pasgenvrens, 6x10MM2,4nvHa 2 M
821110 2-x nyTeBow kabenb pasgenutens 2x10Mm2, gnvHa 3 M
821115 3-x nyTeBol kabenb pasgenutens, 3x10MM2,anvHa 3 M
821120 4-x nyTeBon kabenb pasgenvtens, 4x10Mm2,4nvMHa 3 M
821125 5-1 nyTeBon kabenb pasgenutens, 5x10MM2,anvHa 3 M
821130 6-1 nyTeBon kabenb pasgenvrens, 6x10mMM2,4nvHa 3 m

Kabenu pasgenutenu co wrekepom Dinse n rHésgamm Camlock

Puc. 35. Kabenb pasgenutens mog. 821030

Kop 3akasa OnucaHue
823010 2-x nyTeBon kabenb pasgenutens 2x10MM2, AnvHa 2 M
823015 3-x nyTeBon kabenb pasgenutenb, 3X10MM2,41MHa 2 M
823020 4-x nyTeBoW kabenb pasgenutens, 4x10Mm2,0nMHa 2 M
823025 5-u nyteBow kabenb pasgenutens, 5x10MM2,4nmHa 2 M
823030 6-1 nyTeBon kabenb pasgenutens, 6x10MmM2,4nuHa 2 M
823110 2-x nyTeBow kabenb pasgenutenb 2x10MM2, annHa 3 M
823115 3-x nyTeBoW kabenb pasgenutens, 3x10Mm2,4nMHa 3 M
823120 4-x nyTeBoW kabenb pasgenutens, 4x10Mm2,4n1Ha 3 M
Puc. 36. Kabenb pasaenutens mMoa. 823030 823125 5-n I'IyTeBOlzI kabenb pasgenurens, 5x10mMmM2,anmHa 3 M
823130 6-1 nyTeBon kabenb pasgenurens, 6x10Mm2,4nuHa 3 M
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9. Pa3sbembl ans kabeneun un kabenbHbIX COOPOK

Pa3bembl Camlock

L

Puc. 37. Buabl pazbemoB Camlock

Kop 3akasa OnucaHue
830600 "He3go Camlock 60A B cbope
830601 LLitekep Camlock 60A B cbope
830610 M3onatop ans rHezga Camlock 60A
830611 M3onaTop ans wrekepa Camlock 60A
830630 CeppaeyHuk ansa rHesga Camlock 60A
830631 CepgaeyHuk ansa wrekepa Camlock 60A
830640 WtndTt ans pasvema Camlock 60A
833000 "He3go Camlock 300A B cbope
833001 LLitekep Camlock 300A B cbope
833020 M3onatop ans rHezga Camlock 300A
833021 M3onaTop ans wrekepa Camlock 300A
833030 CeppaeyHuk ansa rHesga Camlock 300A
833031 CepaeyHuk ansa wrekepa Camlock 300A
833041 LWtndpTt ans pasbema Camlock 300A
833060 "He3go Camlock 300A onst KpenneHus B NnaHenb

Pasbémbl Dinse

Puc. 38. F'He3pgo Camlock 300A moga. 833000 B
pa3obpaHHOM Bupge

Puc. 39. Bugbl pa3bemoB Dinse

Kop 3akasa OnucaHue
842500 "'He3po Dinse 16-25 mm B cbope
842501 LLtekep Dinse 16-25 mm B cbope
842510 M3onsatop ansi rHesga Dinse 16-25 mm
842511 M3onatop ans wrekepa Dinse 16-25 mm
842520 CepaeyHuk gnst rHesga Dinse 16-25 mm
842521 CepaevHuk gns wrekepa Dinse 16-25 Mm
847000 "He3go Dinse 35-50 mMm B cbope
847001 LLitekep Dinse 35-50 mm B cbope
847010 M3onatop ans rHesga Dinse 35-50 MM
847011 M3onaTop ans wrekepa Dinse 35-50 mm
847020 CepaeyHuk gns rHesga Dinse 35-50 mm
847021 CeppaeyHuk ansa wrekepa Dinse 35-50 mm
849500 "He3pgo Dinse 70-95 mm B cbope
849501 LLtekep Dinse 70-95 mm B cbope
849510 M3onsatop ansi rHesga Dinse 70-95 mm
849511 M3onatop ans wrekepa Dinse 70-95 mm
849520 CeppaeyHuk ans rHesga Dinse 70-95 mm
849521 CeppaevHuk gns wrekepa Dinse 70-95 Mm

Puc. 40. Wrekep Dinse 35-50 mm moa. 847001 B
pasobpaHHOM Buge
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10. Tennoun3onsAUMOHHbIE MaTepuanbl

CneuwmanbHo npegHasHayeHHble ans Tennonsonsaumum
HarpeBaTesibHbIX KOBPVKOB npu nposeaeHnn MeCTHOW
TepMOOOpaboTk, MaTbl SIBASIOTCH MAeanbHbIM  U30MSLUOHHBIM
maTepuanom. MaTtbl NoMeLLeHbl B MPOBOJIOYHYHO HEPXKaBEIOLLYIO UK
WHKOHENEBYIO CETKY, YTO MOBbILLAET KPAaTHOCTb MX UCMOSIb30BaHMS.

Bnarogapss  BbICOKOM  TENMOYCTOMYMBOCTM  MaTbl  OTNMYaOTCS
[ONrOBEYHOCTbIO faXe MpW WUCNOMb30BaHUM B YCMOBUSIX BbICOKOW
TemnepaTypsbl.

10.1. PynoOHHBLIA KepaMU4YeCcKum matepuman
Kop 3akasa Onucaxwue
PynoH kepamuyeckoro BonokHa 7320x610 mm TonwmHa 12 Mm,
400000c | om0t 128 Ki/M3, xuMcocTae SIO; — 53-58%, ALO; — 42-47%
Pabo4as Temnepartypa 1250°C, remnepatypa nnasnenus 1760°C
PynoH kepamuyeckoro BorniokHa 7320x610 mm TonwmHa 25 MM,
400000 AROTHOCTL 128 KI/M3, XMMCOCTaB SIO; — 53-58%, Al,05 — 42-47%
Pabo4as Temnepartypa 1250°C, temnepatypa nnasnenus 1760°C
PynoH kepamuyeckoro BorniokHa 7320x610 mm TonwmHa 25 MM,
410000 MNOTHOCTS 128 Kr/M’, SI0, — 52-56%, Al,O5 — 28-30%, ZrO, — 14-18%
Pabo4as Temnepartypa 1400°C, temnepartypa nnasnenus 1740°C
Puc. 41. PynoH kepamuyeckoro BonokHa moa. 400000
10.2. CeTyaTbI¥ pyKaB
Kop 3akasa Onwucaxwue
400001-6 CeTuatblil pyKaB U3 HEpXXaBekLLEN NPOBOSIOKM LLUMPUHON 640 MM
400001-3 CeTyaTbIii pyKaB M3 HEpPXaBeroLen MPOBOMOKU LLUMPUHON 320 MM
410001-6 CeTyaTbIii pyKaB M3 MHKOHENEBOW NPOBOMOKMN LWMpuHOW 640 MM
410001-3 CeTyaTblli pyKaB U3 MHKOHENEBOW NPOBOMOKM WnpuHon 320 MM

Puc. 42. CeTtuatbin pykaB mopa. 400001-6
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10.3. Tennous3onAUMOHHbIEe MaTbl U3 KEPAMUYECKOro BOJIOKHA B NPOBOJIOYHOM CeTKe

Puc. 43. MaTbl Tennon3onsiuuOHHbIE U3 KepaMuiecKoro BOsfioKHa

Matbl U3 KkepamM1M4eckoro BoJiIokHa ¢ npegenom paboyen temneparypbl 1250 rp. C, TonwuHa 25 MM, N1I0THOCTb
128 Kr/m3, B NPOBOJIOYHOW CeTKe U3 HepXXaBerLlen crtanu

Kop 3akasa OnucaHue
400002 Mat TennounsonsaumoHHbIi 7200x600
400003 Mat TennonsonsunoHHbIn 3600x600
400004 Mart TennounsonsaumoHHbIi 1800x600
400005 Mat TennonsonsunoHHbIn 1200x600
400010 Mart TennounsonsaumoHHbIi 900x600
400020 Mat TennounsonsaumoHHbIn 600x600
400030 Mat TennonsonsaunoHHbIn 300x600
400040 Mart TennounsonsaumoHHbii 300x300

Matbl U3 KkepamM1M4eckoro BoJsiIokHa ¢ npegenom paboyen temneparypbi 1400 rp. C, TonwuHa 25 MM, NJ1I0THOCTb
128 kr/m3, B NpOBONIOYHOW ceTKe U3 UHKOHENS

Kop 3akasa OnucaHue
410002 MaT TennonsonsaumoHHbI 7200x600
410003 Mart TennonsonsaumoHHbin 3600x600
410004 Mart TennonsonsaumoHHbin 1800x600
410005 MaT TennonsonsaumoHHbIi 1200x600
410010 Mart TennonsonsaumoHHbin 900x600
410020 MaT TennonsonsaunoHHbI 600x600
410030 Mart TennounsonsaumoHHbin 300x600
410040 MaT TennonsonsaumnoHHbI 300x300

MaTbl U3 KepaMU4ecKoro BoJIOKHa ¢ npeaenom paboyen temnepartypbl 1250 rp. C, TonuwmHa 50 MM, NNOTHOCTbL
128 kr/m3, B NpOBONIOYHOW ceTke U3 HepxkaBelollen cTanu

Kop 3akasa OnucaHue
420002 Mat TennonsonsunoHHbIn 7200x600
420003 Mart TennounsonsaumoHHbIi 3600x600
420004 Mat TennonsonsunoHHbIn 1800x600
420005 Mart TennounsonsaumoHHbii 1200x600
420010 Mat TennounsonsaumoHHbIi 900x600
420020 Mat TennonsonsaunoHHbIn 600x600
420030 Mart TennounsonsaumoHHbii 300x600
420040 Mat TennonsonsaunoHHbIn 300x300

MaTbl U3 KepaMM4ecKoro BoJIOKHa ¢ npeaenom paboyen temnepartypbl 1400 rp. C, TonuwmHa 50 MM, NNNOTHOCTbL
128 kr/m3, B NpOBONIOYHOW ceTKe U3 UHKOHENS

Kop 3akasa OnucaHue
430002 Mat TennonsonsunoHHbIn 7200x600
430003 Mart TennounsonsaumoHHbIi 3600x600
430004 Mat TennonsonsunoHHbIn 1800x600
430005 Mart TennounsonsaumoHHbii 1200x600
430010 Mat TennonsonsaunoHHbIn 900x600
430020 Mat TennonsonsaumoHHbIi 600x600
430030 Mat TennonsonsaunoHHbIn 300x600
430040 Mat TennonsonsaunoHHbIn 300x300

Mo Bawwemy 3aka3y Mbl MOXXEM MOCTaBUTb HEPXKABEIOLLYHO UM MHKOHENEBYIO CETKY M PYIIOHHBIN MaTepuarn unm matbl 13
KEPaMMYECKOro BOMOKHA C NITOTHOCTLIO 64, 96, 128, 160 kr/m3 1 TonwmHom ot 6 Ao 50 Mm.

10.4. Tennou3onNAUMOHHbIE MaTbl U3 MUHepanbHOro BOJTIOKHaA

Ons yBeNnn4eHna TOmNWnHbI TeNNON30NIALUMOHHOIO CnoA U CHUXXEeHUA 3aTpaTt MOXXHO MCNOoSib30BaTh cneuunaribHble MaTbl
N3 MUHEpanbHOro BOJiIOKHa.
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HenocpeacTBeHHO Ha u3genue, noaBepraemoe TepmMoobpaboTke, yknafblBalT MaTbl M3 KepamMUYeckoro BOJIOKHA
TOMLWMHOM 12 MM, NockomnbKy MX paboyasi Temnepatypa coctasnsieT 1250 rp. C. MoBepx 3TMX MaTOB HaknagbiBaloT
MaTbl U3 MUWHEparbHOro BOJIOKHA. Takoe coyeTaHue obecneymBaeT NPEBOCXOAHbIM pe3ynbTaT U CHWXaeT oblme
3aTpaTbl Ha TEMNMOU3ONALMOHHBLIA MaTepuan 3a CYeT TOro, YTO MaTbl M3 MUHEpanbHOrO BOJIOKHA AeELUeBne, Yem K3
KepaMmn4yeckoro.

OpgHa cTopoHa MaTta M3 MWHEepanbHOrO BOJIOKHA MOKPbITA CETKOW C siyerikamu 25 MM U3 ranbBaHW3MPOBaHHOWM
NPOBOSOKM. [INs1 UCKMIOYEHNS pa3NoxXMadmMBaHusl MaT Takke NPOLUMBAETCS MPOBOMOKON.

Puc. 44. MaT u3 MmHepanbHOro BONoKHa

TexHUYeckue AaHHbIe:

NIOTHOCTb: 105 «kr/ky6. Mm.;
MakcumaribHag Temnepatypa: 1000 rp. C;
TonuwmHa: 50 mm;
pasmepbl: 1000 x 4000 mm;
KO 3aKasa. 451000.

10.5. BssaHHas TennousonsLMOoHHasA TKaHb Tygasil

YHMKanbHbIA TENNOM30NALMOHHBIA MaTepuan /st MHOrOKpaTHOro npumeHeHns. Cnoi Bcero B 12 MM 3aMeHsieT MaTbl U3
KEpaMU4Yeckoro MnM MmHeparnbHOro BOMOkHa. Mcnonb3yeTcs, kak ogMHOYHAsi TennousonsauMs npu npeaBaputerisHOM
UNM COMyTCTBYIOLWIEM MOAOrpeBEe BO BPeMs CBapku TpybonpoBodoB, apMaTypbl M T.O. TkaHb Takke XOpOLlO
3apekoMeHgoBana cebsi npu HarpeBe UHAYKUMOHHBIM cnocoboM. TkaHb oOMaTbIBAeTCs BOKPYr M3fenus n ouKCMpyeTcs
TPOCOM, >XTYTOM U NMPOBOSIOKOW.

Puc. 45. BsA3aHHbIM TeNnon3onsauMoHHbIN mat Tygasil

TexHUYecKkue AaHHbIE:

yOenbHbI BEC: 2400 r/kB. M.;

MakcumaribHag Temnepatypa: 950 rp. C;

TonuwmHa: 12,5 mm;

pasmepbl: o1 300 x 610 mm go 7500 x 610 mm;

CpOK CNyX0bl TKaHU: okono 60-70 npoueccos Harpesa npu 760°C.

-31-



11. CrauuoHapHas Tennousonauus

Mpun npoBeaeHun TepMuyeckoinn 06paboTkM rabapuUTHbIX U30enuii OOHUM U3 PeLLEHUA NO3BOMSAOLWEM CHU3WUTL 3aTpaThl
Ha npoBedeHue paboT ABNSAETCA CO34aHMEe Ha MOHTaXHOW MIowWagke BPEeMEeHHbIX nevyen. Ons ux Tennoumsonsauum
MOHO MCMONb30BaTb Kak PYMOHHLIA Matepuan U3 kKepaMm4eckoro BOJIOKHa, Tak M crieyuarnbHble TEMNOU3oNsaLUMOHHbIe
Onoku.

®dusnyeckne cBomcTea

LiBeT Genbin

KnaccudukaumnoHHas Temn.’C 1200

MNoTHOCTL NpoAyKTa Kr/m® 150/170/190/210

Tewmn. nnaenexus, °C 1760
TennonpoBOAHOCTb

MnoTHoCcTb Kr/mM3 150 170 190

CpepgHsis Temnepartypa 600°C 0,155 | 0,145 | 0, 135

CpeaHss Temnepatypa 800°C 0,2 0,185 | 0,17

CpepgHsis Temnepartypa 1000°C 0, 28 0, 25 0, 22

CpeaHss Temnepatypa 1200°C 0, 37 0, 33 0, 28

[N

OTn cBopHble 6MoKM crneumanbHO M3roTOBMEHbl B COOTBETCTBUMU C TPeBOBaHUAMU TEMNOU3OMALMU MPOMbILLIMEHHbIX
neuyei. BNoku nocTaeBnsOTCA B cneuuanbHOM MNONMUSTUIEHOBOW ynakoBke, npedoTBpallalollen ux nospexaeHne u
pasnoxMadvBaHMe B npouecce MoHTaxa. [locre ycTaHOBKM Ha MOBEPXHOCTb MeyM MOMUSTUNEHOBas ynakoBKa
yaansercs.

B 3aBMCMMOCTU OT TOSNLLMHBLI UCMOMb3YeMOro TEMMON30MALUMOHHOMO Grioka MOXHO MOMYyYUTb pasfuyHyto TemnepaTypy
Ha XONOOHOW CTOPOHE.

TemnepaTypa Ha ropsiyert CTOpoHe TonwmHa 6noka, MM
npu nroTHocTk 170 kr/m®, °C 100 | 150 [ 200 [ 250 | 300
Temneparypa Ha XofiogHoM CTopoHe, °C
900 99 78 66 59 53
1000 87 73 65 59
1100 80 71 64
1200 78 70

11.1. KpenneHue cTaumoHapHOM Tenson3onsaumm

Bnoku umetot asa pPa3nnYHbIX TUNa KpenneHua.

Tun 1 Twvn 2

Hanpaenawow, aa
2B v

Bont M8 x S0 MM + raiika M8

Kpennenue 6rnokoB OCYyLLEeCTBNAETCA, KaK yKa3aHO Ha crieayrownx pucyHKax.
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TennoWzonAUMOHHEIR BRok, THN 1

¥KOPOHEHHOE KpenneHe gna Kepammdeckoe BonokHD Ges
HaHana YENagkK pags TENNoKs0on a- NOKRLITHA MK CO CNOER GONE M.
UMHOHHEL: BRoKoE ¥EnapelEaeTCA donenol BEep:.

MpokNagoUHEIE NOAOCE! M3 KEPAMMUYECKOM BONOKHa
104 wabe raHM A 0BPas0EaHME YCRROHHE WEOE

Puc. 46. Cxema KpenneHus 6r1okoB nepBoro Tuna

TennoWzoNAUMOHHER Bnok, TMn 2

PekomeHyem OHOHENREE NEHHYID YCTAHOBKY TEMNOM30NAUMOHHEE: BNOKOE , Kak NOKS3aHO Ha
PMCYHEE HUHE. MnacTukoBaA Y¥MAKOEKS CHHAMIETCA NOCNE YCTAHOEKK Gnokoe .

Kepammdeckos sonokHo Ges
MOKPBITHA MM GO CAOER
fonen. ¥knageeaeTca
thonk Mo B & epx.

Mpoknag04HEIE NONOCE M3 KERSMMYECKO D BOMNOKHE,
ANa 1s0e raHKA 00pas0EaHNA Yoag0YHEL: WEOE

Puc. 47. Cxema kpenneHusi 6510KkOB BTOPOro Tuna
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12. MpucnocobneHus Ana KpenneHus HarpeBaTeneun u
Tennousonsiuum

Band

{07 Siainfess Steal
B brch 15.B3wmm

100 Fast
30 Inat

GO0 EDF 13266

[na MoHTaxa HarpesaTeneil Ha MOBEPXHOCTb TPYGONPOBOAOB U COCYOOB
MCMONb3YHTCS Pa3nuyHble BUAbI KPEMTEHW.

Camoe pacnpocTpaHeHHOe KpenrneHue HarpeBaTeriel 370 KpenrneHue c
NMOMOLLIbIO 6anpaxHon NEeHTHI. MpeaBapuTensHO HarpeBaTenu
(PUKCUPYIOTCS C MOMOLLIbHO PE3MHOBbIX JKIYTOB.

BTopoWi cnocob kpenneHus HarpeBaTenen — 3To UCMONb30BaHWE MALLUHKN
0N NpUBapKU M30MSAUMOHHBIX Wnunek. KpenneHuwe npoucxoauT 4depes
oTBepctMe B OycuHe HarpeBaTens. [locne npuBapku HarpeBaTenb
dukcunpyeTcs cneumanbHOM KIUMCOWN.

12.1. KpenneHue 6aHAaXHOW NEHTOMN
Kon OnucaHue PucyHok Kon OnucaHue PucyHok
3aKasa 3aKasa
BanpaxHas n
eHTopa3mMarThbl-
cTarnbHasi neHTa BaTenb A
500000 08 Kpennenns 500030 GaHnAKHOI
HarpeBaTenen, J'IgHTbI
800 m
XKryt anuHon
BaHpaxHasa neHTa 1m ans
500010 | 13 HepxaBetoLLeWn 500020 BPEMEHHOro
cranu, 30 m KpenneHus
HarpeBarenew
3axuMbl
KM HepxXaseloLne
LN Kpennexns
cTanbHble Ansi BaHAKHOI
500040 Kpennewisa 500050 NeHTbl Mog,.
©aHgaXHOW NeHThI 500000 1
mog. 500000, 500010
ynakoBka 100wT. !
yrnakoBka
100wrT.
4
MawwHka
MalumHka gns TpeLoTouHas
KpenneHuns %
510000 Sonnaor o~ | 510010 ,un6ﬂa:Z(;I;I;HeOHVIVIH
NeHTO neHTon
BeicokoTemne-
KO%Z.IJ-}I/ETI:'JE’B":IIZ ¢ KpemreaemHbin
510111 MArHUT NS - 510120 LUHYP 3 MM,
A ) byxTta 200 m
yAaepxaHusi
HarpeBaTenen
12.2. KpenneHue n3onsauMOHHbIMU WNUNbKaMK1

Ons 6bICTpOl71 N HagéxHon dukcaumm npu TakoM MeTode KpenrneHus NCNOoNb3yrT M30NALUMOHHbIE LUNUIbKK,

npucTpenmeaemMmble Ha MNOBEPXHOCTb C

NMOMOLLbKO KOHAEHCATOpPHOro paspaga cneunanbHbiIMKM  MalUlUHKaMW.

M3onaymnoHHasa wnunbka uMeeT crneumanbHyo hopMy, Npu KOTopor obecneynBaeTcsa He rnybokas npoBapka meTanna
npv HAAEXHOW ouKkcaumm.
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Puc. 48. I'Ipvmep KpenneHna Tennounsonaumm npm nomMoLin N3onsaUumMoHHbIX WNUieK Ha NOBepPXHOCTU Kopnyca annaparta

6onbLloro AnameTpa

B 3aBucumocTn OT 0OnacTM MpUMMEHEHWs 1 MOCTaBMEHHOW 3adayn Mbl MOXEM Mpennoxutb Bam kak nepeHocHble
aKKyMYNATOpHblE MalUMHKM ONs NPUBapKM NPOBOIOKM, TaK U CTauMOHapHble arperaTbl Ans npueapku kpenexa. Mepepq
paboToit akKyMynATOPHOW MaLLMHKOW, ee HeoBXxoaMMO 3apsianTb, NOCHe Yero, OHa roToBa K UCMONb30BaHUIO "Ha MecTe".
Onsa paboTbl e cTauMoHapHbIx arperaToB TpebyeTcs NoABOA CETU NEPEMEHHOrO Toka HanpsikeHvem 230 B.

Puc. 49. U3onsiLMOHHbBbIE WNUITBKU U 3aXKUMbI

[nsa yooGHOro 1 GbICTPOro KpenneHus Tennom3onAaUMOHHbIX MaTepuanos
Ha MoBepxHOCTM Tpy6 M annapatoB GonblOro AuameTpa npu
BbINOMHEHUN TepmMoo6paboTku NPUMEHSIIOTCS cneuyuarnbHble
KOHOEHCaTOPHbIE MaLLUHKU.

B 3aBucumocT oT obnactu nNpUMEHeHUs U MOCTaBMNEHHOW 3adayn Mbl
MOXEM NpPeanoxmte Bam kak nepeHOCHble akKyMyrnsaTOPHbIE MaLUUHKU
ONs1 NpUBapKM NPOBOSIOKN, TaK U CTaLMOHApPHbIE arperatbl Ansi NpUBapku
kpenexa. MNepen paboToi akKyMynATOPHOW MalUMHKOW, ee HeobGxoanmMo
3apsianTb, NMOcne 4ero, OHa roToBa K MCMOSfb30BaHWO "Ha mecTte". [Ons
paboTbl e cTauuoHapHbIX arperatoB TpebyeTca nogBon ceTu
nepeMeHHoro Toka HanpsikeHvem 230 B.

Puc. 50. Mpouecc KpenneHusi Npy NOMOLLM U3ONALMOHHOW WNUNBKN

OcHOBHbIE npevmMyuiectea:

MuUHMManbHasa gedopmauns 6naro,u,ap;| O4YeHb KOPOTKOMY BpPEMEHU CBapKu;

OTCYTCTBME CNeaoB CBapKM C 06paTHOM CTOPOHbI M3aenus;

BbICOKasA NMPOYHOCTb COEAUHEHUA;

BbICOKaA Npon3BognUTENIbHOCTb,

BO3MOXXHOCTb NMPUBaPKU K TOHKOMY MeTarsy.
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I'Ipou,ecc NnpuBapKn oO4YeHb MNpoOCT. I'Ipvl NOMOLWLKM KOHOEHCAaTOpPHOro paspdha Ha MeTanmyeckyro noBEepXHOCTb
npuBapmnBaroTCA N30NALUNOHHBbIE LUNMUITbKA HGOGXOAVIMOIZ anvHbl. Mocne Yero, TeNNON30MSAUMOHHBLIN MaT OAeBaeTCs Ha
OTU WNUINBbKN U CbVIKCVIpyeTCﬂ cneunanbHbIM 3aXXUMOM.
1. MoacoeanHnTe K MaLLnHKe kabenb ¢ 2. YcTtaHoBute nepemMblyKy ana 3. NomecTuTe MarHuT Ha cTanbHOu Kopnyc.
MarHuToM 1 kabenb ¢ yCTaHOBJ1€HHbIMU MCMNONb30BaHWs NOSIHOM MOLLHOCTM

I'IJ'IOCKOI'yGLI,aMVI ONA NPUBAPKA LUNUIEK. MaLUNHbI.

4. Bkniouute MaluvHy nepeksoyaTenem. 5. Mpu 3aropaHun MHaVKaTopa MOXHO I'IpVIBapMTb LUNUIIBKY.

Kop 3akasa OnucaHue PucyHok
510070 HanpspkeHue 3apsigkm 115/230 B, 50/60 Iy,
[MonHas 3apsgHas éMKOCTb 66000 mk®
OHeprusa paspsiga 1600 Bt
Macca 17 kr (6e3 nuctoneTta)
[abapuTHble pa3mepbl 420x180x250 mm (6e3
nucronera)

MalunHka moxeT paboTaTb TONMbKO OT BHELLUHErO MCTOYHMKA NUTaHUS.

610030 HanpspkeHue 3apsaku 220B,50 'y
[MonHas 3apsgHas éMKoCTb 33000 mkd
OHeprusa paspsiga 50 Ox
Macca 2 Kkr
[abapuTHble pa3mepsbl 250x200x120 mm
Bpewmsi 3apsgkun 3vaca

MawuHka moxeT paﬁOTaTb, KaK OT BHYTPEHHEero akkymynatopa, Tak U oT
BHELWHero WCTOYHUKA nNUTaHud, B TOM Cny4vyae, Korga akkKymynatop

pa3psikeH.
510020 HanpspkeHne nutanuns 220 B, 50 'y
[MonHas 3apsgHas éMKOCTb 132000 mkd
OHeprus paspsiga npu 250 Ox
Macca 5kr
[abapuTHble pa3mepbl 300x200x130 mm
Bpemsi 3apsigkm 4 yaca

MawmHka moxeT paboTtaTb, Kak OT BHYTPEHHEro akkymyndartopa, Tak U ot
BHEWHero WCTOYHMKa nuTaHuda, B TOM Chy4ae, Korga akKymynatop

pas3psikeH.
510050 M3onsaumoHHas Wwnunbka Ans KpenneHusa HarpeeaTenen n Tennonsonsaumm
510060 Knunca gns dukcauum HarpeBaTtens
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13. Mpubopbl N NPUHAANEXHOCTU OJISl KOHTPOSSI U perucTpaumm
Temnepartypbl

13.1. Tepmonapbl U NPUHAANEXHOCTU

[evictBne Tepmonap OCHOBaHO Ha CBOWCTBE MeTamnnoB W CMNaBoB, CO34aBaTb TEPMOIMEKTPOABWXKYLLYIO CUMy
(tepmo3[C), 3aBucswWyl0 OT TemnepaTypbl MecTa coeauHeHusa (cnas) AByX pasHbiX npoBogHukoB. TepmodC
BO3HMKaeT MpU COMPUKOCHOBEHWU OLMHAKOBO HarpeTbiX KOHLOB [BYX MPOBOAHWMKOB - TEPMO3NeKTpodoB. JTa napa
TEPMO3NEKTPOAOB W HasblBaeTcs Tepmonapoi. [pu 3ToM Mexay cBoboAHbIMU (HEe COeOWMHEHHBIMM) KOHLaMM
TepMonapbl BO3HMKAET HeKoTopasi pas3HOCTb MoTeHuuanoB. C MOBbILEHUMEM TeMmnepaTypbl MPOBOAHUKOB OHa
yBenMunBaeTcs.

Mpun paboTe 0aMH KOHEL, TEPMOINEKTPOAOB TEpPMONapbl COEAMHAT (CBapMBatoT) Mexay cobor, o6pasysi ropsaymin cnaw,
KOTOPbLIA B NPOLIECCE KOHTPONSA TeMNepaTypbl NPUCOEONHSAIOT K KOHTPONMPYeMOMY 0ObeKTy. [pOTMBOMONMOXHbBIE KOHLbI
TEPMO3MEKTPOAOB Ha3bIBAKOT XONOAHBLIM CMaeM, NpUCOeaVHSAT K nameputensHoMy npubopy. Mo Bcen anvHe, kpome
MecTa ropsi4ero cnasi, TepMo3fekTpoabl 4OMKHbI ObITb M30MMPOBaHbI OAMH OT APYroro.

Tepmonapbl WM3roTaBMMBaOTCS M3 pasHbIX BMAOB MaTepuarnos, W 3aBUCWUT 3TO MaBHbIM 0Opa3oM OT guanasoHa
n3MmepsieMon TemnepaTypbl. [Ons mecTHou TepmoobpaboTku guanasoH Temnepatyp 20 — 1300 rpag. C, noatomy B
nodaensiollemM OONbLUMHCTBE CrydaeB WCMONb3ylTCA Tepmonapbl Xxpomenb-anioMens tun K (XA). Pabouee
HanpsbkeHne Tepmonap Tuna K (XA) nexut B gnanasoHe go 100 mB.

Tepmonapbl GbIBaOT pa3HOro KOHCTPYKTUBHOIO UCMNonHeHusa. Ona ygoGctBa paboTbl Mpu MecTHOM TepmoobpaboTtke
MCMONb3yeTCA TEPMOMNapHbIA MPOBO4 B KPEMHE3EMHOWM M30MNAUMM CNOCOOHONW BblgepXuBaTh Temnepatypbl Ao 1200
rpag. C, KOTOpbIN MPUBapuBaeTCA Ha MOBEPXHOCTb CBApPHOroO LIBA KOHAEHCATOPHbIM pPas3psaoM C  MOMOLLbHO
AKKyMYNATOPHON MaLuMHKK. [ocrne ycTaHOBKM TepMonapbl OCHOBHOW 3ajayen SBnseTcs NepeHoC 3Ha4YeHUSA BO3HMKLLIETO
TepmoJ[C oT usmepsiemoro obbekTa 4O PErMCTPUPYIOLLEN U YyNpaBnsiowen annapatypbl. Ons aToro ncnonb3yrTcs
YANVHSOWME UMW KOMMEHCALMOHHbIE NPOBOAA UAEHTUYHbIE MO TEPMOINEKTPUYECKUM CBOWCTBaM Tepmonapam (T.e. B
nape ¢ COOTBETCTBYIOLLEN TepMONapon oHM nMetoT Hynesyto Tepmod[C). OAnsa ynobcTBa coeauHeHNs TepMonapHbIX U
KOMMEHCALMOHHBIX NPOBOAOB MCMOMb3YTCA cneunarnbHble NonsipHble TEpMONapHblE pa3béMmbl, CEPAEYHUKN KOTOPbIX
BbIMOJIHEHBI M3 TOrO Xe MaTepuana, 4to u Tepmonapsbl. [103TOMY MCKaXXeHU TemnepaTypHbIX 3HAYEHWU Npu nepegaye
OT CBapHOro CTbika OO0 M3MepsoLWen annapaTtypbl He BO3HWKaeT. B uenu namepeHun OencTByeT MOCTOSIHHbIA TOK,
noaTomy npu cbopke BCex areMeHTOoB Lienu Heobxoammo cobnogaTe NONSPHOCTb MHAYe MOXET BO3HUKHYTb CEpbE3Has
NorpeLHoOCTb N3MEPEHNN.

Kop 3akasa OnwucaHue
610030 AKKyMynsTopHas MallvMHKa Ans KpenneHnss TepMonapHoro nposoga
600000 TepmonapHbivi nposog Tun K, anameTtp 0.711 mm, 6yxTta 100m
600001 TepmonapHskin npoeog Tuna K, anvHa 1,5 M ¢ pasbémom
600005 MarHutHas Tepmonapa Tuna K paboyas temnepatypa go 400 rp. C

['Mbkas wTblpbkoBas TepMmonapa Tuna K B MeTannuyeckom kopnyce

600002 o
paboyas TemnepaTtypa Ao 1200 rp. C c TepMonapHbIM pa3bEMOM

600010 TepmonapHbivi pa3bem Tun K (rHe3go)

600020 TepmonapHbivi pa3bem Tun K (wrekep)

600025 TepmonapHbivi pasbem Tvn K (rHe3go anst KpenneHus B naHesb)

600100 Macta ans tepmonap, 0.5 kr

e

Puc. 51. TepmonapHbIn Puc. 52. TepmonapHbin Puc. 53. TepmonapHbit

aznem (rHe3ao) Mo, azbem (LuTekep) Mo pa3bem tun K (rHe3po Puc. 54. MaruuTtHas Tepmonapa mogp.
P 600018 A. P 600020 P A Ans KpenneHus B 600005
naHenb) moA. 600025
—
Puc. 57. N'mbkas wTbipbkoBas

Tepmonapa tvna K mog. 600002

Puc. 55. TepmonapHbin Puc. 56. AKKymynaTopHasi MaluMHKa ans
nposog mopa. 600001 KpenneHusa TepmonapHoro npoesoga moa. 610030
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13.2. TlonApHOCTbL TepMonap u LBeTOBble CXeMbl.

PasHble cTpaHbl NPMHMMAKT pasHble CTaHZapTbl Ans LBETOBOW MAapPKMPOBKU TEPMOMAPHbIX UM KOMMEHCALMOHHBIX
npoBOJOB.
TepmonapHblie nposoga tuna K (XA).

CraHgapT LiBeToBasi MapKUpPOBKa U NONSAPHOCTb

BenukobputaHus XKéntas xuna (xpomenb) + +
KpacHas xwuna (anoomensb) - _

FepmaHus 3enéHas xnna (Xpomernb) + +
Benas xwvna (antomens) - _

KomneHcauuoHHble npoBoga ansa tepmonap tuna K (XA).

CraHpapt LiBeToBasi MapkMpoBKa 1 NonsipHOCTb
Benukobputanus LiBeT BHeLlHen n3onsauun - KpacHbIN
Benbin +
Cuhuin -
epmaHus LiBeT BHeLLHeN n3onaumm - 3enéHbii
Mo DIN IEC 584
3enéHbin +
Benbin -
Mo DIN 43713
KpacHbin +
3enéHbin -

13.3. KomneHcauuoHHbIle npoBoaa

Puc. 58. KomneHcauuoHHbIM npoBoA moA. 600030

Kop 3akasa OnucaHue
600030 KomneHcaumoHHbIi npoog 2x0.22 Mm2, 1 m
600030C KomneHcaumoHHbI npoBog 2x0.75 Mm2, 1 m
6000306 KomneHcaumoHHbIi npoBoa 2x1.5 mm2, 1m
Kop 3akasa OnucaHue

KomneHcaumoHHbI npoBoa 2x0.22 Mm2 ¢

600103 "
TepMonapHbIM/ pazbeéMamu, anvHa 3 M
KomneHcaumoHHbIM nposog 2x0.22 Mm2 ¢
600130 "
TepMonapHbiMu pasbémamu, anvHa 30 m
600103C KomneHcaumoHHbIn nposoa 2x0.75 mm2 ¢
TepmonapHbIMU pazbeéMamu, gnvHa 3 M
600130C KomMneHcaunoHHbIN nposoa 2x0.75 mm2 ¢
TepmonapHbIMy pazbémamu, gnvHa 30 m
6001036 KomneHcaumoHHbI npoBog 2x1.5 Mm2 ¢

0. :
% = TEpMONapHbIMK pasbémMamu, ArnmHa 3 M

Ll 3 .
\@ '\5/ 6001255 KoMneHcaLmMoHHBIi poBog 2x1.5 MM2 ¢

TepmonapHbIMU pasbéMamu, AnuHa 25 m

KomneHcaumoHHbI npoBog 2x1.5 Mm2 ¢

Puc. 59. KomneHcaumoHHbIN npoBoA moa. 600130C 6001306 -
TepmonapHbIMK pastémami, anmHa 30 m

MpumeyaHue: Mo 3aka3y BO3MOXHA NOCTaBKa KOMMNEHCALMOHHbIX MPOBOAOB HEOOXOAMMOW AMWHbI.
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13.4.

TepMOI/I HAOAWKaTOpPHbIe KapaHAaalu

TepMovHAUKATOPHbIE KapaHdawu asnsoTcs Haubonee

NpOCTbIM

TemnepaTtypbl HAarpeToro Tena.

TOYHbIM ~ METOAOM  ornpeperieHuns
Iﬁlﬁ'ﬁ“---‘

OHu o6ecneuynBaloT BbICOKYHO TOYHOCTb U3MEpEHWUs! . ‘I"B'“__,.--"

Temnepatypbl (+1%) npu yOMBUTENbHOW MNPOCTOTE B f@w

paborte.

Jlerkoe 1 TouHOE onpegerneHve TemnepaTypsbl
NOBEPXHOCTY;

Heaoporasa

TepMomeTpam;

anbTepHaTuMBa

OJIEKTPOHHbBIM Puc. 60. TepMoMHANKaTOPHBIN KapaHaaLl

npoctota B paboTe: HeT 3NEeKTPOHUKU, HET PerucTpupylowmx npuGopos, MoxeT paGoTaTb KTO YrogHo rae
yrogHo;

BO3MOXHbI kapaHaalwm 85 TemnepaTypHbIX 3HayeHun B gnanasoHe ot 40 go 1200 rpag. C;

BbICOKasd TOYHOCTb: NriaBrieHne MeTKn nponcxogmT ¢ TOYHOCTbIO +1% OT 3a4aHHOro 3Ha4YeHNs.

MeTannuyeckuii gepxatenb obecrneyvBaeT BbICTpoe U HagexHoe KpenneHue. MoBbilaeT adpdeKTMBHOCTL PaboThl.
CneuwnanbHo pa3paboTaH Ans HOLEeHUst Ha kKapMaHe pabo4yero KocTioma.

Mepen Havanom pa60T HaHeCcuTe MeTKy Ha NMOoBEepXHOCTb obbekTa. MNpn gocTmxeHnn 3agaHHoOn TeMnepartypbl, METKa
nnaeuTcsa. B npouecce HarpeBa MeTKa MOXET MEHSITb LBET, HO Ha 3TO He cnepnyet o6pau.|,aTb BHUMaHUE. Tpe6yema$|
TemMmnepaTtypa gOCTUrHyTa TOJIbKO Npu nnaBrieHnn MEeTKU.

Kop 3akasa| Ipap.C |Kopsakaza| Ipag.C |Kopg3akasa| Ipapg. C |Kop3akasa| Ipap.C |Kopsakasa| [paa.C
620040 40 620125 125 620210 210 620350 350 620740 740
620045 45 620130 130 620215 215 620370 370 620760 760
620050 50 620135 135 620220 220 620380 380 620775 775
620055 55 620140 140 620225 225 620390 390 620800 800
620060 60 620145 145 620230 230 620400 400 620825 825
620065 65 620150 150 620235 235 620420 420 620850 850
620070 70 620155 155 620240 240 620460 460 620875 875
620075 75 620160 160 620245 245 620475 475 620900 900
620080 80 620165 165 620250 250 620500 500 620910 910
620085 85 620170 170 620260 260 620520 520 620950 950
620090 90 620175 175 620270 270 620530 530 621010 1010
620095 95 620180 180 620280 280 620560 560 621075 1075
620100 100 620185 185 620290 290 620600 600 621100 1100
620105 105 620190 190 620300 300 620625 625 621125 1125
620110 110 620195 195 620310 310 620650 650 621150 1150
620115 115 620200 200 620320 320 620680 680 621175 1175
620120 120 620205 205 620340 340 620700 700 621200 1200

13.5. TepMOMHAMKATOPHLIE XXUAKOCTHU

HaHeceHue TepMOMH,D,MKaTOpHOVI XMOKOCTU Ha NOBEPXHOCTb MeTanna
BO3MOXHO ntOObIM crnocobomMm:
B )KMUOKOCTb

nsgenve

nnm

npn  NOMOLUN  KUCTOYKH,
pacnblfieHneMm.

KXuakoctb

3aCTblBaHUA o6pa3yeT TBEpAYyH NieHKy Ha NOBEepPXHOCTU.

TemnepaTypa cuuTaeTcs [OOCTUTHYTOMN,
NnneHka CTaHOBMTCS CHOBa XWOkon. B npouecce HarpeBa LBET NNEHKN
MOXET MEHATbCS, OOHAKO Ha 3TO He crnegyeT obpalwaTte BHUMaHMWE,
NreHKa JormkHa cTaTb XXUAKOWN.

TepMOMHAMKATOPHbIE XMAKOCTM MOryT ObiTb  MOCTaBMEHbI
HAMKaummn 44 TemnepaTypHbIX 3Ha4eHu B gnanasoHe ot 80 go 1100
rpag. C. ToYHOCTb MHAMKaUmMM cocTaBnsaeT +1%.

13.6.

T:mpi!a‘:l‘ b

MakHyB
nocrne

Korga 06pa30BaBLIJa$|C$|

[

]

Puc. 62. Habop Hakneek

é )

ansa

Puc. 61. TepmoMHAUKATOPHAsA XKUAKOCTb U
pacTBopuTenb

TepmMoMHAMKaATOPHbIE HaKenKn

Camoknesiwmecs TepPMONHANKATOPHbIE Haknewkn COCTOAT n3 HECKOMbKMX
TEPMOYYBCTBUTENBHBLIX 3NIEMEHTOB MOA NPO3PaYHON NNEeHKoN. Kaxabln danemMeHT MeHseT
CBOIO OKpacKy npu OOCTMXKEHWM OMpederieHHOoN TemnepaTypbl C TOYHOCTbIO +2%.
KonuuectBo, pa3mepbl M dopma TepMOYYBCTBUTESbHbLIX 3IEMEHTOB MOryT ObiTb
pasnuMYHbBIMKU, YTO MAEaNbHO NOAXOAUT NPaKTUYECKM Ans Noboro NnpuMeHeHus. Haknemnku
MOryT NOCTaBnATbLCA ynakoBkamu rno 10 wt. nnu pynoHamu no 500 wr.
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13.7. Tepmousonupyrowmin pacTteop

TepmounsonupyowWwmii  pacTBop NpeaoTBpallaeT Takue HexenaTtenbHble
nocneacTeus BO30EWCTBUSA TeMmneparypbl, Kak: Kopobnenue,
pacTpeckvMBaHue, U3BMEHEHUE LBeTa nog AencTemMemM TemnepaTypbl 1 T.4.

Cnon pacTtBopa HaHOCUTCA Ha meTann unu nobon gpyron matepuan u
co3gaeT  TemnepaTypHblii  Gapbep,  NPEnsTCTBYWOLIMA  HeraTUBHOMY
BO3AENCTBUIO TemnepaTypbl Ha obpabaTbiBaemblii MeTans.

Mocne paGoTbl croit pacTeopa nerko ygansieTcs Mpy MOMOLWM BraXHoOM
TPAMKK.

13.8. LUudpoBbie TepMmomeTpbl

oneparopa.

Puc. 63. Tepmousonupyrowmin
pacTBop

YRoOHbIV MHCTPYMEHT ANA KOHTPONs TemnepaTypbl Harpesa.
OcHawaeTtcs cneumanbHbiM LWynoM ans 6esonacHon paboTbl

Kop 3akasa

OnucaHue

650010

TepmMoMeTp ¢ ABYyMs BXodaMu

650020

TepMOMeTp ¢ YeTbipbMsl BXoZaMu

600015

TepmonapHbIvi pa3bém (mini) rHesgo

600016

TepmonapHbIvi pasbém (mini) wrekep

650030

LLyn gnvHon 500 mm

650040

LWyn gnvuHon 300 mm

Puc. 64. UndpoBon TepmomeTp moa. 650010

13.9. Mpubopbl UaMepeHUs U perncTpaTopbi TeMmnepaTypbl

Kog 3akasa Onucaxue
650100 MepeHocHon LndpoBoit kanubpaTtop (aTTectoBaH U
cepTuduumpoBaH B PP)
660400 LLlecTukaHanbHbIV 3NEKTPOHHbLIV perncTpaTop TemnepaTypbl

- MeTannuyecknin Koprnyc ¢ TepMonapHbIMM pa3béMamn Ans

Kaxxgoro KaHana

- NporpamMmMupoBaHye LuKasbl AN KaKA0ro kaHana

- BO3MOXHOCTb BbICTPOro nepenporpamMmmypoBaHus npubopa

nop 3afaHHbIe YCroBumst

- AvarpaMmmHas 6ymara 100 mm

- aTTecToBaH M CepTUdMLMPOBAH Kak CPeACTBO U3MEPEHUS B
Po®

MocTaBnsieTcA ¢ cCBUAETENBLCTBOM O NEPBUYHOW NOBEPKE
LICM

660401 [unarpammHas 6ymara ans peructparopa mog. 660400
660402 KapTpuax LWwectuuBeTHbIV Ans pernctpartopa mog. 660400
660500 [BeHagUaTVKaHanbHbIA 3NEKTPOHHbLIN perncTpaTop
Temneparypbl

- MeTannuyecknin Koprnyc ¢ TepMonapHbIMM pa3béMamu Ans
Kaxgoro kaHana

- NporpamMmMupoBaHye LUKasbl AN KaKA0ro kaHana

- BO3MOXHOCTb BbICTPOro nepenporpamMmmypoBaHus npubopa
noa 3afaHHbIe YCroBus

- AvarpaMmmMHas 6ymara 180 mm

P®

MNMocTaBnsieTca ¢ cBUAETENBLCTBOM O NEPBUYHOMN NOBepKe

LUCM
660501 [unarpammHas 6ymara 180 mm ans peructpatopa 660500
660502 KapTpuaox wectuuBeTHbIV Ans pernctparopa 660500
660101 [uarpammHas bymara ans peructpatopa Seconic 180 mm
660201 [narpammMHas 6ymara gnsa peructpatopa Chino 180 mm
660202 [uarpammHas 6ymara ans peructpatopa Chino 100 mm

- aTTecToBaH 1 CepTUdULIMPOBAH Kak CpeacTBo nameperna s |Puc. 65. Pernctpartop Temnepartypbl Mmoa. 660500

13.10. Kpatkoe onucaHue npuHUuna paboTbl 1 OCHOBHbIX (PYHKLUN perucTtpaTopoB

PeructpaTopbl, NocTaBnsiemMble HalWMM NpeanpusiTUeM, NocTpoeHbl Ha Base
cpeacTBa M3MepeHus 1 o6nagatoT BceMu HeoGXoaMMbIMU YAOCTOBEPEHUSIMM

camornucLeB aTTecToBaHHbIX B Poccum kak
n atrectatamu.

OTn camonucubl npeancTaBnAaroT coboi npeun3moHHble U3MepuTerbHble I'Iplll60pbl, KOTOpbIEe o6nagaloT MHOXECTBOM
Bblgatowmxcs ocobeHHOCTeN. I'Ipou,e,u,ypa YCTaHOBKM U 3adaHuA HeobxoanMbIX napamMmeTpoB OCYyLUEeCTBNAeTCA O4eHb
MPOCTO C UCNOJ1Ib30OBaAHMEM TOJIbKO NMaHes1bHbIX KIaBULL. Cawmonucel, nossonsiet nponseBectun Tp96y6MbIe YCTaHOBKM be3
Kakon-nnbo HeobXoOAMMOCTM 3arnoMUHaTb CIOXHbIE KoAbl YCTaHOBKMW. BaKyyMHoe d)ﬂyODECLI,GHTHOG Tabno Gonblioro
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pa3mepa oTtobOpaxkaeT M3MepeHHble AaHHble (BKMYasi AaHHbIE B TEXHUYECKUX €AMHULAX) UM NoKa3aHus BPEMEHU U
r’MCTorpaMmMbl OAHOBPEMEHHO. [pyM 3TOM MOXHO MOfy4MTb ABa TuMa MCTOrpamMM: MPOLEHTHOE MNpPeACTaBrieHne W
oTobpaxeHue c Hynem B cepeguHe wkanbl. [Nockonbky Tabno obecneynBaeT paspelleHve B 1%, rMctorpammbl
BbICBEYMBAKOTCA O4YeHb TO4YHO. KOHCTpyKumMsi camonucua BbIMNOMHEHA C  y4eToM TpebGoBaHWM POCCUMUCKMX W
MeXAyHapoaHbIX CTaHAapToB 6e3onacHocTH, Takmx kak IEC 348.

&
e e

'*—_ e —

Bup cnepeam Bup c3agu
Puc. 66.lLlecTukaHanbHbIA perucTpaTop Temnepartypbi moa. 660400

Kak BMOHO W3 PWUCYHKOB Bbille, HA 3adHeN MNaHenu perncTpatopa pacrofiokeHbl TepMOMapHble pasbemMbl ANd
NnoaKmnyeHns TepmonapHbix npoogos ot 6rnokoB KMKT (cm. Puc. 8). CooTBETCTBEHHO, LUECTMKAHANbHBIN perncTpaTop
MoxeT obcnyxueatb Tpy Mogyns KMKT-2/180 unu KMKT-2/270, a oBeHaguaTVkaHanbHbIN - WeCTb.

Ha 3agHen naHenu peructpatopa mog. 660400 Takke pacnonoxeHol TPU pasbema And NoaKNYeHUs NpoBOAOB
nutaHusa Tpex moaynen KMKT. Ha peructpatope mog. 660500 Taknx pasbemoB LIeCTb.

Ha nepeaHen naHenu, 3a OTKpbIBalOLLENCS KPbILLKOW, pacnonoXeHbl OpraHbl ynpasneHna camonucuem.

13.11. Mporpamma pacyeTa TensI0BOro noss NpyM MecTHom TepmoobpaboTke.

Mpu npoBedeHUM TepMmuyeckol 0GpaboTKM TONCTOCTEHHBIX CBAPHbLIX COeOMHEHUII HepedKo TPyAHO cpasy onpenenuTb
HeoBGXOAUMYIO LLMPUHY 30HbI HAarpeBa, TOMLUMHY U WMPUHY Tennou3onsaumMmn, HeobxoAMMOCTb Harpesa ¢ 06enx CTOPOH 1
ApYrMx napameTpoB 060pyaOBaHMS.

[na nomowum B BbIOOpE HaWMMKU UHXeHepamun paspaboTaHa nporpamma pacyérta TemnepatypHoro nonsi. C nomoubo
3TOW NporpaMmMbl MOXHO noAobpaTb Kak HeoOXOAMMYK MOLLHOCTb HarpeBaTerbHbIX 3MEMEHTOB, Tak U OnNpeaenvTb
npaBuUIbHOE MNONOXEHWE HarpeBaTenei Ha CTbike, obecneymnBaroLLee 3aaHHble YCNOBUSI HarpeBa.

[ e -]
bt [ B a1 ey

o

[ [ ey e

i T I By = 01 0

Puc. 67. Mpumep MoaenupoBaHuA TemnepaTypHoOro nonsi npu repmoo6pa6oTke Tpy6onpoBoaa
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14.
Nno MecTHou TepmoobpaboTke.

NMepevyeHb HOPMaATUBHOW AOKYMEHTaLUN U CNPaBOYHbIX NOCOOUN

Tpy6onpoBoAbl CTanbHble TexHonorndeckue. TepMmuyeckas obpaboTka CBapHbIX COEAUHEHWIA. Turnosow
TEXHOJIOrMYECKMIN MPOLIECC.

OCT 36-50-86

COCWJ,bI 1 annapatbl CTalibHble CBapHbIe. O6LLMe TexHUYeckme ycnosus.

OCT 26-291-94
FOCT-P 52630-2006

COCWJ,bI 1 annapatbl CTalibHble CBapHbIe. O6LLmMe TexHUYeckme ycnosus.

NameHeHnss Nel mn Ne2 k
OCT 26-291-94.

Tepmunyeckas obpaboTka HedTEXMMUYECKON annapaTypbl U €€ SMeMEHTOB.

PTM 26-44-82

Csapka, TepMoobpaboTka M KOHTPOMb MPU PEMOHTE CBAapHbIX COeAMHEHWH TPYGHBIX CUMCTEM KOTIIOB M
naponpoBOAOB B MEPUOL, AKCMyaTaLum.

P[] 34 17.310-96

KoTnbl napoBble 1 BogorpenHblie, TpybonpoBoabl napa v ropsyen Boabl. CBapHble coeavHeHns. Obwne
TpeboBaHus.

PO 2730.940.102-92

CBapHble coemnHeHus. KoHTporb kayecTBa TepMmnyeckon obpaboTku annaparypbl.

P 26-17-086-88

Csapka, TepmoobpaboTka U KOHTPOSb TPYGHbLIX CUCTEM KOTIIOB ¥ TPYGONPOBOAOB MpY MOHTAXe Y PEMOHTE
3HepreTMyeckoro o6opynoBaHusi.

P[] 34 15.027-93
P 153-34.1-003-01

(PTM-1c)

O6wume npaBuna B3pbiBOOGE30NACHOCTU AN B3PbIBOMNOXAPOONACHBIX XUMUYECKUX, HedTexumuuyeckux u | MNB 09-540-03
HedTenepepabaTbiBaOLLNX NPOU3BOACTB.

[MpaBnna npomblwneHHon 6e3onacHOCTM Ansa HedTenepepabaTbiBarOLLMX MPON3BOACTB. B 09-563-03
[NpaBuna NpoekTpPoBaHNS, N3rOTOBMEHUA N NPUEMKM COCYAOB M annapaToB CTalnbHbIX CBAPHbIX. B 03-584-03
lMpaBuna yctponcTtea n 6e3onacHon akcnnyataumm TpybonpoBofoB nNapa 1 ropsayen Bogbl. MB 10-573-03
MpaBuna yctpoicTBa 1 6e3onacHon akcnnyaTaumm TeXHONOrMYeckmMx TpybonpoBoaoB. B 03-585-03
MpaBuna yctponcTea n 6e3onacHon akcniyaTaumm cocyaoB, paboTanLwmx nog AaBneHneM. B 03-576-03
[MpaBnna 6e3onacHoCTM A5 rasonepepabaTbiBaroLLMX 3aBOAOB M NPOU3BOACTB. B 08-622-03

OGopynoBaHve ©  TpyGonpoBoAbl aTOMHbLIX — 3NIEKTPOCTAHLMIA.
COEVHEHUM 1 HannaBNEHHbIX N3OENUN.

Tepmunyeckass o6paboTka cBapHbIX

HT[ 38.466.50-84

MpaBuna v HOpMbl B aToMHoW 3HepreTuke. OBopyaoBaHWe U TpyGOMNPOBOAbI ATOMHbLIX 3HEPreTUHEecKuUx
yctaHoBok. CBapka ¥ Hannaska. OCHOBHble MnonoxeHusi. CBapHble coeduHeHusi U Hannaeku. NpaBuna
KOHTpOnsi.

MH A3 I-7-009-89
MH A3 I-7-10-89

PexkomeHgauum no TepMI/I‘-IeCKOIZ 06pa60TKe CBapHbIX coeguHeHnn npu CTpouUTenbCTBe U pPEMOHTEe
rasonpoBooB.

CBapka cTarnbHbIX TEXHONOrMYecknx TpybonpoBoaos Ha Aasnenve Py ceoiwe 10 go 100 MlMa (Cebiwe 100
80 1000 KIFr'C/CM2)

OCT 26-01-1434-87

Cocyabl 1 annapatbl. ObLme TeXHUYECKUE YCIOBKS HA PEMOHT KOPMyCOB.

OTy 3-01

TepMVNeCKaﬂ 06p860TKa KOppOSVIOHHOCTOVIKVIX cTane v CNnaBoOB Ha >XenesoHWKeneBOW OCHOBE B
XUMNYECKOM MALUMHOCTPOEHUN.

CTN 26.260.484-2004
(B3ameH Pl 26-01-42-87)

VIHCTpYKUMST NO TEXHOMNorMM MECTHOM TepMuyeckol o6paboTKM CBapHbIX TPOWHMKOB W TPOWHWUKOBBLIX
COEAMHEHUI NPU CTPOUTESIbCTBE U PEMOHTE MarucTpasbHbIX TPYGONPOBOAOB M KOMMPECCOPHbLIX CTAaHLMIA.

[NpaBuna noxxapHow 6e3onacHocT B PO.
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