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NPUHUWUN PABOTDI

MHaykunoHHas nnuta pabotaeT Ha OCHoOBe
3NeKTpoMarHMTHom nHaykumn. MNog
CTEeKNoKepamMm4yecKkor NaHersnbo pacnosioXeHa
WHOYKUMOHHagA kaTyLwka. [locne nogayn HanpsXXeHust Tok
NpoxXoauT Yepes KaTyLLKy, co3aaBasi nepeMeHHoe
MarHuTHoe nosne. MarHMTHoe none nHaoyumpyet

BuxpeBble Toku
. Manenb

BUXpEBbIE TOKN B AHE MeTannmyeckomn nocynbl.

'
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MarHutHble KaTyLuka reHepupyeT
CUNOBbIE NTUHWM MarHuTHoe none

TEXHNYECKUE XAPAKTEPUCTUKHN

Bbicokas achdeKkTMBHOCTb aNeKTpOMarHUTHOrO HarpeBsa

VMHayKuMoHHaa nnuta Hawen komnaHum obnapaet KI1 6Gonee 90 % OGnarogaps npuHUMNy
9MNEKTPOMarHUTHOr0O Harpeea W  ONTMMM3UPOBAHHOW cxeme ynpaBneHus. 3SPEPEKTMBHOCTb
NCMNOMb30BaHMSA SHEPTMU 3HAYUTENBHO BhILLE, YEM Y TPAANLMOHHBIX BUAOB KYXOHHOTO 060pya0BaHuS.
OKONOrnm4yHoCTb, 6€30MacHOCTb, OTCYTCTBME OTKPLITOrO MrnaMeHu: paboTta NnuTbl HE COMPOBOXAAETCH
OTKPbITbIM OTHEM, LUYMOM WIM BblAENEHNEM TOKCUYHbIX ra3oB. Mcnonb3oBaHne nnutbl 6€3onacHo u
GnaronpuATHO 4Ns 300POBbS.

MukponpoLieccopHoe yrnpaBreHne obecneunBaeT TOUHbIV KOHTPOSb BbIXOAHOW MOLLHOCTW. [onb3oBarternb
MOXeT CBOOOOHO BbIOMPAaTb OOMH M3 HECKOSbKMX YPOBHEW HarpeBa M TeMMepaTypHbIX PEXMMOB, YTO
NO3BONSIET NPUMEHSATb PasINYHbIE CNOCOObI MPUTOTOBINEHNUST MULLIM.

. YOo6Has dyHKuMa Tavmepa. NMnuta ocHalleHa byHKUMen Tanmepa, YTO MO3BONSIET rOTOBUTL Oe3
NMOCTOSAHHOrO KOHTpONS. Bbl MOXeTe 3aHMMaTbCca ApYrMMKn Aenamm, He onacasicb, 4To 6040 NOAropuT.
MHOYKUMOHHAA nnuTa OCHaLleHa CUCTEMOW aBTOMAaTMYECKOrO WHTEMMEeKTyanbHOro oBGHapyXeHust
HeuncnpaBHoCTeN, obecneyvnBatoLlen 6e30NacHyo U HaOEXHY0 3KCnnyaTauuio. BcTpoeHHble pyHKUMM
3alMThI BKIIOYAKOT 3alUTy OT TPO30BbLIX NEepeHanpskeHuir, oT paboTbl «BCYXyH», OT BbICOKOTO U
HN3KOro HanpshkeHusi, ot neperpesa IGBT, oT obpbiBa aatumka IGBT, OoT KOPOTKOro 3amblkaHusi, OT
neperpeBa MOBEPXHOCTM NNUTbI, OT ObpbiBa [aTyMka MOBEPXHOCTWU, a TaKkKe 3almTy OT MENKUX
nNpeamMeToB Ha NaHenu n OT UCMONb30BaHUSA HEMOAXOoAALLEN NOCYAbl.

OMUCAHUE KOMMNOHEHTOB

BHumaHue!
Beinyck B cBSA3M ¢ NOCTOSIHHBIM
el A S
KaGenb COBEpLUEHCTBOBaAHNEM NPOAYKLUM
nUTaHUA
UepHas BHELUHWA B U KOHCTPYKUMNSA YCTPONCTBA
« ICTe'“‘OKepaM"'”ec"a“ MOTyT He3HauYUTENbHO OTNNYaTLCS OT
opnyc naHenb o
oeve /] - n3o0paxeHun B pyKoBOOCTBE.
OpueHTupynTeck Ha hakTu4eckoe nagenve.
Boaayxos Ecnu B npouecce 06HOBNEHUS NPOAYKLMM
aboprmk _— (L1 OyayT BHECEHbI UBMEHEHMS, OHU He
L 2 2 e— 5\4.&1%9}11: ynpaBneHus paccmMmaTpuBaloTCA OTAOENbHO.

lMoxanytlicma, npumMmume 3mMo 80 8HUMaHuUe.
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BkntoyeHnne nutanus: MNpu nogade nuTaHusa pasgaeTcs 3BYKOBOW CUrHar, nocne Yero BCe MHOUKaTopbl
3aropatoTca Ha 1 cekyHOy W 3aTeM racHyT. VHAMKaTop MMTaHWMs HauvHaeT mMuratb — YCTPOWCTBO
NepexoauT B PEXUM OXUAAHNS.

BkntoyeHne nutaHus: Haxmute kHonky «BKJ1/BbIKI1» oguH pas, 4ToObl nepeBecT MiuTy B PEXUM
noaroTtoBkn k pabote. MNocne noseneHus Ha aucnnee Hagnucy ON («BKJIl») HaxmuTe KHOMKYy BblOopa
YHKUMM MMM COOTBETCTBYIOLLYIO (PyHKUMOHanbHyto knaeuvwy. lNnuta nepenget B pabounii pexum
BbIOpaHHON (PYHKLUMW, N COOTBETCTBYHOLLNIA MHOANKATOP OyAET ropeTb NOCTOSIHHO.

Pabouni pexxnm: INocne nepexofa B pabounin pexxnmm NCnorb3yNTe KHOMKN «YBENMUYUTB» U «Y MEHbBLUUTBLY
ONsl perynupoBKM MOLLHOCTM HarpeBa. B TeueHme 2 yacoB paboTbl yCTPOMCTBO hyHKUMOHMPYET 6e3
HeoOxoAMMOCTM BMelwlaTenbcTBa nonb3oBatend. Cuctema aBTOMaTMYecKM OTKMOYAETCs npu
ANUTENbHOM OTCYTCTBMU OENCTBMA CO CTOPOHBbI MONb30BaTens, 4YTobbl NpeaoTBpaTUTb BO3MOXHbIE
aBapunHbIe CUTyauun.

PyHKUMS nay3bl: Haxxmute kHomky «llaysa» npu KunsyeHun BoAbl, NPUrOTOBRAEHUN ropsYvmx 6o, xapke
C nomMewumBaHvueM, opuTiope unm 3gopoBoM NpurotToeneHnun nuwn. Lindpposas tpybka HayHeT muraTb, a
uHaMKaTop nay3bl 6yaeT ropeTb. [pu ANMTENbHOM HaXaTuUM MHAYKUMOHHASA NnuTa npekpaliaeT Harpes,
apyrve yHKUUN CTaHOBATCA HeaKTMBHLIMU. HacTporTe BpemMs aBTOMaTUYECKOro OTKIMIOYEHMS.

PyHKUMS Tanmepa: Nocne nepexofa B pabounii pexxum HaKMuTe KHomky « Tarimep/OTNoXKEHHbIN CTapTy,
4YTOObI MEPENTN K HACTPOWKE BpeMEHN. 3aTeM UCMONb3YNTE KHOMKN «YBEMUYUTLY MU «YMEHBLUNTLY ONS
YCTaHOBKU HY>XHOIO 3HaYeHUS.

PyHKUNST OTNOXEHHOrO cTapTta: B pexxmme NogroToBky Haxmute KHOMKY «Tarmep/OTNOXEHHbIA CTapTy,
4YTOObI NEPENTN K HACTPOWKE BPEMEHU 3anycka. 3aTem C MOMOLLBIO KHOMOK «[100aBUTb» nnn «Y MEHbLUNTbY
yCTaHOBWTE BPEMS], Yepes3 KOTOPOe YCTPONCTBO AOIPKHO aBTOMaTU4eCckn HadaTtb paboTy.

®PyHKUMST ONOKMPOBKM OT AeTen: B pexkvme nogrotoBkM unm paboTbl HaXXMUTE KHOMKY «BriokMpoBka oT
aeten». Ha gucnnee nossutcs Hagnucek LOC, n cuctema nepengeT B 3abnokMpoBaHHOE COCTOSHME.
YT06bI CHATL BNOKUPOBKY, HAXXMUTE U yaepXKuBanTe KHOMKy «brnokuposka oT aeten» B TedeHne 3 cekyHa.
PasbnoknpoBka Takke npoucxoguT npu Haxatum kHonkm «BKJ1/BbIKJT» — yCTpOWCTBO BbIKNHOUATCA U
BbIAJET U3 pexxnma GroKMPOBKU.

BoikntoueHne: B pexume nogrotoBku nnm pabotbl Haxkmute kHonky «BKI/BbIKI» oguH pa3 — nnuta
nepengeTt B peXxvMm OXXuaaHus.

BHumaHue! YToGbl mpognuTe CpoK CnyxObl yCTPOWCTBA, He OTKMYaWTe nuTaHue cpasdy nocrne
BbIKItoYeHUs. [loxanTech NOMHOW OCTAHOBKU OXMaXJatollero BEHTUNATOpa 1 TONbKO 3aTeM OTKIovanTe
nuTaHue.

B. na paboTbl MHAYKUMOHHOW NAWUTbI Hallen KoMnaHuu TpebyeTcsas nocyaa C ABOWHBLIM CITOEM,
KOMMO3UTHbLIM AHOM UMW cneunann3npoBaHHas nocyaa ans MHAYKUNOHHBLIX MIuT.

C. Mpu ucnonb3oBaHnn pexxmmMa nogaepxaHns NOCTOAHHOW TeMnepaTypbl BO3MOXHA HebonbLuasa pasHuua
Mexay akTudeckon TemnepaTtypon M 3Ha4YeHWeM Ha aucnnee — 3TO 3aBUCUT OT TuMa U CBOWCTB
BbIGpaHHON nocyapbl.

BbIBEOP NMocyabl

Moaxopswas nocyaa

* Martepuanbl: XKeneso, HepxaBewowass cTafib, YyryH W JKaporpoyHas nocyda ¢
MarHMTONpPOHMLIAEMbIM CIIOEM.

dopwma: Jlyyiue Bcero nogxoamT crielpmanbHas CKOBOPOAA-BOK C KPYriibiM AHOM.

Mpy BbIGOpE COOTBETCTBYIOLLETO PEXMMa PEKOMEHOYETCS MCMONb30BaTb MOCYAQY C KOMMO3UTHbLIM
[HOM.

*

*

=
e e -
CkoBopoaa-BoK C KenesHas KacTptons c kpyrnsim OmanvpoBaHHas Kactpions us XKenesnas
KpyribIiM HOM nocypa c OHOM U3 nocyaga 3ManupoBaHHON cKoBopofa
(onTMmanbHbIN BOMHYTbIM JHOM HepxaBetoLLen cTanm HepxasetoLLen
BapuaHT) cranu

Henoaxoaswasa nocyaa

* MaTepuansl: LiBeTHble MeTanmbl, Kepamuka, CTEKINO, Nocyaa ¢ MeaHbIM UMK antoMUHUEBBLIM [HOM.
* dopma: MNocyna ¢ guameTpomM AHa MeHee 8 cm.
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Mepbl NpeaoCTOPOXKHOCTH

1. lNepen ncnonb3oBaHNeM ybeanTech, YTO HaNPsPKEHME NMUTaHNA COOTBETCTBYET 3HaYEHWIO,
yKasaHHOMY ANns AaHHOro YCTPOWCTBA. He nogkntoyanTe nnuTy K po3eTke 15 A unu Bbille COBMECTHO
C apyrumm anektponpubopamu, 4Tobbl n3bexaTb Nneperpesa 1 BO3MOXHOM OnacHoOCTH (puc. 1).

2. Bo Bpems paboTbl ycTporicTBa 06ecneybTe CBOOOAHbIN 4OCTYN BO34yXa K BEHTUMNSILNOHHBIM OTBEPCTUSAM.
PaccTtosiHne OT CTeHbl OO0MMKHO ObiTb HEe MeHee 15 cm, 4TOObl He OrokMpoBaTb BCaCLIBAKOLWMA U
BbINYCKHOW KaHanbl. VIx nepekpbiTve MOXeT NpUBEeCTH K HeMcnpaBHOCTW YCTPOMCTBA (puC. 2).

3. He pasmeliarite nnuTy psgoM C UCTOYHMKaMWM BOAbl, YTOObI M3bexaTb monagaHus Bnaru BHYTPb
Koprnyca 1 CoKpalleHusi cpoka cnyxobl (puc. 3).

4. He wcnonb3ynTe YCTPOMCTBO B YCMOBMSAX BbLICOKOW TemnepaTtypbl, napa WM MOBbILLIEHHON
BnaxkHoctn (puc. 4).

5. He HarpeBaWnTe meTannmMyeckve nnacTuHbl Uy NycTyko Nocyay Ha CTEKNoKepaMuyeckon naHenu —
3TO MOXET MPUBECTM K NMOBPEXAEHMIO MOCYAbl 1 CO34aHMI0 ONacHOW CMTyaLun us-3a neperpesa.

6. He pasmellanTe npegmeTbl U3 MarHUTHbIX MaTtepuanos psgoM C MHOYKLUMOHHOW NAUTON BO
BpeMsa ee paboTbl, YTOObI M30EXaTb BO3MOXHbLIX MOBPEXAEHWMN, BbI3BAHHbLIX BO30ENCTBUEM
MarHMTHOro Mons.

7. TNpwv HarpeBaHWUN KOHCEPBMPOBaHHbLIX MPOAYKTOB 06513aTENbHO OTKPbIBaNTE KPbILLKY. 3akpbiTas 6aHka
MOXeT B30pBaTbCs 13-3a TEMNOBOro pacLUMpPeHUs Bo3ayxa BHYTPW, YTO NpeacTaBnseT onacHoCTb.

8. He knaguTe Ha NOBEPXHOCTb MaHenu TkaHb, Bymary, KOBPUKW UNW Apyrve npeameTsl Ans
«KOCBEHHOro HarpeBa». OTO MOXET MNpMBECTM K Ype3MepHOMY HarpeBy AHa nocyabl u
BO3ropaHutio.

9. He BcTaBnsmnTe NOCTOPOHHUE NpeaMeThl (Hanpumep, MeTannyeckyto NPOBOMOKY) BO BCacbiBaoLwmne
NI BbIMYCKHblE OTBEPCTUSA — 3TO MOXET NPUBECTM K NMOPaXXEHMNIO 3MEKTPUYECKNM TOKOM (puc. 5).

10.He ponyckaviTe yaapoB Mo CTEKrokepammyeckon naHenu. Ecnn Ha noBepxHOCTW naHenu MosiBUNUCH
TPELUMHbl, HEeMeOSIeHHO MpeKkpaTUTe WCMOMb30BaHWe YCTPOMUCTBA WM OTKMOYUTE NUTaHWe, 4TOObI
nsbexaTtb pucka NnopakeHus anekTpmyecknm TokoM. Obpatutecb B aBTOPU3OBaHHbIA CEPBUCHBLIN LIEHTP
(puc. 6).

11.He ucnonb3ywTe WMHOYKUMOHHYIO MAUTY B MecCTax, AOCTYMHbIX AN AeTel, U He MOo3BoMnsvTe AeTsm
NoNb30BaTbCHA YCTPOUCTBOM CaMOCTOATENBHO (puUC. 7).

12.Ecnu WHyp NUTaHUS NOBPEXAEH, ero HeobXoanMO 3aMEeHUTb Yy MPOU3BOAUTENS, B CEPBUCHOM LIEHTpe
Unu y KBanumumMpoBaHHOIo crneumnanucTa, 4tobbl nsbexars onacHocTU (puc. 8).

13.lNocypa gomkHa OblTb yCTaHOBMEHa CTPOro MO UEHTPy naHenu. [uameTp OHa He A0rmKeH
npesblwate 30 CM — uWHaye wM3-3a HarpeBa BO3MOXHO AedOopMMPOBAHME MMaCTUKOBbIX
3NeMeHTOB Kopnyca.

14.He ncnonb3ynte NHAYKUMOHHYIO NANTY Ha MeTanfnyeckmx NoBepXHOCTSX (Hanpmumep, KenesHblx
nAMTax unu MeTanfmMyecknx cronax).

15.He pa3mellanTte Ha naHenu MeTannmyeckie NpeaMeTbl — HOXM, BUINKW, NOXKN 1 Apyrve nagenus. OHu
MOryT HarpeBaTbCH 3a CHET Tennonepeaayn 1 Boi3BaTb OXOrM.

rPA®UYECKUE OBO3HAYEHNA MEP NPEOOCTOPOXHOCTU

| )

PucyHok 1

PucyHok 4

N !

N
PucyHok 5 PuvcyHok 6 PucyHok 7 PucyHok 8 PucyHok 9
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OUYNCTKA U TEXHNYECKOE OBCNY>KUBAHUE

1. He npombiBaiiTe yCTPOMCTBO BOOOW — 3TO MOXET NPMBECTU K MOBPEXOEHUIO ANEKTPOHUKN U co3aaTb
PUCK MOPaKEHNS SNEKTPUYECKUM TOKOM.
2. lMNepepn ouncTkon oba3aTenbHO OTKNIOUNTE MMTaHUE U BblHbTE BUIIKY U3 pPO3eTKu (puc. 9).

3. Ecnu Ha naHenu nnu Ha gHe nocyapbl eCTb 3arpsa3HeHns, yaansante ux cBoeBpeMeHHo. B npoTMBHOM
crny4ae OHW MOTyT NpUropaTth, YTO YCINOXHUT AaNbHENLLYO OYUCTKY.

4. [Ona yganeHnsa MacnsiHbIX NATEH M 3arpsa3HEHUn Ha Kopryce U naHeny UCnosnb3ynTe MArkyto TKaHb
N HENTparnbHOe MotoLLee cpeacTBo. [pu nerkux sarpsa3HeHAX LOCTAaTOYHO NPOTEPETL NOBEPXHOCTb
YNCTON BNaxHOW candeTkon. Mbinb Ha BO34yx03ab0pHMKE Y BEHTUNSLMOHHBIX OTBEPCTUSX MOXHO
yOanuTb MArKOW LLETKOM MW Mblf1IeCOCOM.

5. Korga ycTponcTBO He UCMONb3yeTcs, peKOMeHayeTCs OTKMYaTh €ro oT ceTn — 37O NpoaneBaeT
CPOK CNY>XObl NHAYKLMOHHOW NNMTLI 1 NOBbIWaeT 6e30MacHOCTb B AOME.

6. He oTkntovaiTe nuTaHve, noka nnuta pabotaeT. CHavana HaxmuTe kHomnky «BKJ1/BbIKIT» gns
3aBepLUeHns paboTbl, 1 TONBbKO 3aTeM OTKIHOYanTe BUMKY OT PO3ETKM.

7. Copepxute NNUTy B YACTOTE, YTOObLI MpegoTBpaTUTb NoNagaHne BHYTPb KOpnyca MenKmx
HaceKoMbIX (Hanpumep, TapakaHoB), KOTOPbIE MOTYT Bbl3BaTb KOPOTKOE 3aMblKaHUe.

8. He ncnonb3yiite opraHnyeckne pactTBOpUTENn U XMMUYecKMe BellecTsa (Hanpumep, 6eHson) ans
OUYUCTKM KOpnyca — 3TO MOXET BbI3BaTb XMMUYECKYIO peakLuuio 1 NoBpeauTb YCTPOMUCTBO.

METOAbI OBHAPY>XXEHUSA U YCTPAHEHUA HEUCMTPABHOCTEW

Henonagka MeToabl oCcMOTpa 1 yCTpaHeHNA HEMCMPaBHOCTEN

1. Y6eauntech, 4TO BUSKa NOMHOCTBIO BCTABIIEHA B PO3ETKY.
2. lNpoBepbTe UCMPaBHOCTL BbIKIOYaTENEN, PO3ETKY,
npeaoxpaHUTEnen 1 CeTEBOro LWHypa.

Het peakunn nocrne nogkrovYeHnd K
ceTtn

1. MoaxoauT N ucnonb3ayemas nocyaa Ans UHOYKUMOHHbIX

. nnIT?
[MnuTa NnogaeT 3BYKOBOW CUrHan, HO -
2. YcTaHoBreHa nn nocyaa no LEeHTPY CTEKIToKepaMmnyeckomn
HarpeB He Ha4yMHaeTcs. naHenn?

3. He npeBbiwaeT nu gnameTp gHa nocyabl 8 cMm.

1. He cnvwkom nu BeicoKasi TemnepaTtypa okpyxatoLlemn
cpenbl?

2. He 3abnokmpoBaHbI N BNYCKHbIE U BbIMYCKHbIE OTBEPCTUS?

BHe3anHoe npekpalleHne Harpesa 3. B pexxumax npeaBapuUTenbHOro pasorpesa, Kapku unm

BO BpeMsi paboThbl rpunsi NpekpaLleHne HarpeBa MOXET O3Ha4aTb, UTO

OOCTUrHyTa 3afjaHHasi Temneparypa.

4. Bo3MOXxHO, cpaboTano 3almTHoe yCcTporcTeo. MNogoxanTte
10 MUHYT 1 NpoBepbTe paboTy CHOBA.

B pexnmax «XKapka ¢ 1. He aBnseTca nu AHO UCMNOMb3yeMOn NoCyAbl HEPOBHbLIM
nomMeLLnBaHnemy, «PpuTiop», UNW BOTHYTbIM B LIEHTpe?
«[MonesHas apka» HEBO3MOXHO 2. BkritoveH Ny cCOOTBETCTBYHOLLMI PEXUM (MHOUKATOP
perynupoBartb Temnepartypy doyHKUMKM ropuT)? BKI1

Ecnv nocre BbINOMHEHWUS YKa3aHHbIX MPOBEPOK HEWUCMPaBHOCTb COXpaHsieTcs, obpaTuTech B
aBTOPWU30BaHHbIA CEPBUCHBIA LEHTp. He nbiTaiiTecb pa3dupaTb WM PEMOHTMPOBATb YCTPOMCTBO
CaMOCTOATENbHO — 3TO MOXET MPUBECTU K ONAaCHOCTM U YCYryBrneHuo HencrnpasHOCTU.

[aHHas cepus UHOYKUMOHHbIX NAUT OCHALLeHa CMCTeMOI aBTOMaTUYecKon amarHocTuku. Mpu
BO3HUKHOBEHMW HELUTATHON CUTyaLun Ha aucniee oToGpaXkaeTcsl COOTBETCTBYIOLLMIA KOA, YTO No3BonseT
GbICTPO ONpeaenuTb NPUYNHY HEMCMPABHOCTU NPU OBCNYKUBaHNUN.
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HeI/ICI'IpaBHOCTb CUCTeMbl, OTCYTCTBYET nocyaa, HenoaxoasLnn maTtepuan, gnameTp

EO AHa meHee 8 cm

E4 HOaTtunk BTU3 (IGBT): 06pbIB U KOPOTKOE 3aMblKaHNE

E3 HeucnpaBHoCTb AaTynka gHa nocyabl (06pbIB MM KOPOTKOE 3aMblKaHue)
El Cnumwkom Huskoe HanpsikeHune (< 80 B)

E2 CnunwkoM Bbicokoe HanpsikeHune (> 280 B)
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