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1. HABHAYEHHE

Cranmonapusiii criiiockon CJI-15 ciayxut jy1st ObICTPOTO BU3YyaIbHOTO KAYECTBEHHOTO U TIOJTYKOIHYE-
CTBEHHOT'O aHaJIM3a BCceX Haubosee pacIpOoCTPaHEHHBIX MAPOK JIESTUPOBAHHBIX CTaJiel U LIBETHBIX CIUIABOB 110
HX CIEKTpaM H3JIydeHusi, B ocHoBHOM 110 anmementam Cr, Ni, W, V, Zn, Fe, Pb, Sn, Al, Cu, Mg, Mo, Mn, Si me-
TOJIOM CIIEKTPATbHOTO aHAIM3A.

VYka3aHHOE YHCIIO AIEMEHTOB, OMPEIEIIEMbIX C TOMOIIBIO0 CTHIOCKOMA, MOXKET OBITh pacuIupeHo. Tak,
HaIMpuMep, IMEIOTCSI TAOJIHIIBI «AaHATUTUYSCKUX MMPU3HAKOBY», COCTaBIIeHHbIE tst onpeneneaus Cr, W. Mn, V,
Mo. Ni. Co, Ti, Al, Nb, Zr, Si, Cu — B cransax: Zn, Ni, Mn, Fe, Pb, Sn, Al, Be, Si — B meansix crmaBax: Mg, Cu,
Mn, Fe. Si, Zn - B aJJFOMMHHEBBIX CIUTaBaX, M IS psijia APYTruX cruiaBoB. CTal[IOHAPHBIA CTHIOCKOI B OCHOB-
HOM TIpeHa3HauYeH I padOoTHI B JTa0OPATOPUH C UCIIOIB30BAHNEM 00PA3IOB I UCCIICAOBAHMS. AHAU3Y MO-
TYT OBITh MOJIBEPTHYTHI ACTAIN TOJBKO ONPEACTICHHON (OPMBI (00pa3Ilhl) MOAXOASIINE B TEXHOJIOTHIECKOE
MMPOCTPAHCTBO cTUIIOCKOMA (He 6osiee 230 MM BBICOTOM).

CranuoHapHbIi CTUIIOCKON MpeAHAa3HAueH AJI aHAIU3a 00pa3lloB METAIJIOB U CIUIABOB, METAILITUYECKOTO
JIOMa, Y3JI0B arperaros, JIeTajleil arperaTtoB U MallliH C UCIOIb30BaHHUEM pa300pKH 0 HEOOX0IMMOTO pazMepa
Y T.II. HEIOCPEJICTBEHHO B YCJIOBHSIX JIAOOPATOPUU HITH TIeXa.

[TprbGop MOKHO HCIIONBH30BATh B MPOU3BOICTBEHHBIX YCIOBHIX, BKIFOUasi pabOTy Ha OTKPBITOM BO3JIyXe
IO/ HABECOM B CYXYIO MOToy. B HacTosmeM onucanuu MpuBEICHBI JIUIb 00IKe yKa3aHUs M0 UCTIOIb30Ba-
HUIO CTUJIOCKOIIA.

Mexay 1ByMs 3J€KTPOIaMH, OAHUM U3 KOTOPBIX SIBJISIETCS aHATTU3UPYEMBIM OOBEKT, a APYTUM MOCTOSH-
HBIH AEKTPOJ CTUIIOCKOIA (IMCKOBBIN) 3a)KUTaeTcs Ayra, BCIEACTBHE YETO MEXTyIEKTPOIHBIA IPOMEKYTOK
3aIoJIHSIETCS CBETALIMMUCS TapaMu MaTepuaa JIeKTPOI0B U aHATM3UPYEMOT0 OOBEKTa.

Jlyuu cBeTa OT IyTU HANpPaBISAIOTCA HA CIIEKTPATbHBIN anmapar yepe3 KOHACHCATop U Y3Kyto 1menb. O0pa-
3YIOIIUICS IMHEHYATHII CIIEKTP pacCMaTPUBAIOT MPY MOMOIIH OKYJISIpa M YCTaHABIMBAIOT IPUCYTCTBUE B
CIIEKTPE XapaKTEPHBIX CHEKTPATbHBIX JTUHUI ONPEEIISIEMbIX AJIEMEHTOB.

HaGmronaeMblii uepes OKyJsip CHEKTP COACPKUT JTMHUH OCHOBHOTO DJIEMEHTA MPOOBI M SJICKTPOAA CTUIIO-
CKOIla U JIMHUM NIPUMECEH, UMEIOLUXCS B aHaIU3upyeMoii npobe. Hamuuue TuHMI TOro Win HHOTO 3JIEMEHTA B
CIIEKTPE CBUJICTEIHCTBYET O MPUCYTCTBUHU ITOTO JIEMEHTA B aHATTM3UPYEMOM O0BEKTE; OTCYTCTBUE JTMHUH SB-
JsieTCsl MPU3HAKOM TOTO, YTO MCKOMOTI'O AJIEMEHTA B aHAJIM3UPYEMOM OOBEKTE B KOJIMYECTBAX, JOCTYIHBIX IJIs
OTpe/ieNIeHUs! C IOMOILBIO CTUIIOCKOIA, HET.

J171s GONBIIMHCTBA MEPEUNCICHHBIX BBIIIE AJIEMEHTOB 3TU JIMHHUHU MOSBIISIIOTCS B CIIEKTPE MPU KOHIIEHTPa-
LUSX TMOPSIIKA HECKOJBKUX JIECATHIX U COTHIX J0JIeH mpoueHTa. /st monydeHust yCTOWIMBOTO TOPEHUs UCTIOb-
3yeTcsi BCTPOSHHBIN TeHepaTop, KOTOPBIM paboTaeT B peKrMax UCKpa /IyTa.

KonneHTpanus aHaIM3upyeMoro JIEeMEeHTa ONPEAEIISETCS C IMOMOIIBIO CIIEIUANTBHBIX TAOJIUIl IO CPaBHU-
TEJIbHOW MHTEHCUBHOCTH CBEUYECHUS €0 XAPAKTEPHBIX JINHUM U JTUHUW OCHOBHOTO AJIEMEHTA. XapaKTepHbIC JIU-
HUU 3JIEMEHTOB IMPUBEACHBI B CJICIYIOIICH JIUTepaType, KOTOPO HEOOXO0IUMO MOTH30BAThCS MPU paboTe Ha
CTHJIOCKOTIE.

«Meronnyeckue ykazaHus Ajs paboThl Ha CTUIIOCKoNe». JlaHHas auTepaTypa IONOJHUTENBHO pHoOpeTa-
€TCs y IPOU3BOAUTEIS, 110 )KENAHUIO 3aKa34YHKa.
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2. OCHOBHBIE TAHHBIE

TexHun4eckne xapakrepuctukm CJ1-15

[nana3oH cnektpa, Hm 320-740
PaspgenbHoe HabnwaeHne cnekTpanbHbIX JIMHUIA, HM:
Fe 613.66-613.77
Fe 487.13-487.21
Mn 476.59-467.64
OnpepensieMble aneMeHThbl Cr, W, Mn, V, Mo, Ni, Co, Ti, Al, Nb, Zr, Si, Cu, Zn, Ag, Fe,
Pb, Sn, Be, Mg
dokycHOe paccTosiHue, MM:
0bbekTnB 345,2
oKynsap 28,8
Pexum paboTbl UICTOYHMKA NUTaHUS ayra / nckpa
dopma ncnonb3yemMoro anekTpoaa OWCKOBbIN
Pasmep nnowagkm ans obpasua 100x140
[abapuTHble pa3mepbl MM 560x460x500
Paamepbl TpaHcnopTupoBoYHoro swuka (OxLxB), mm 670x230x210
Macca HeTTO, Kr 35
OpyTTO, KI 42
Hanps»keHnune, B 220
Tok Harpysku, A 3-9
Yactora, Ny 50
MoTpebnsemasi MOWHOCTb, KBT 2
[eHepaTop BcTpoeH B kopnyc npnbopa

3. CXEMA IIPUEOPA U ITIPUHIUII JEHCTBHUA

3.1. Onmuueckasn cxema cmuiockKkona

Ontuyeckas cxema npuoopa n3odpakena Ha puc. 1. Kak BUIHO U3 pUCYHKA, CIEKTPaIbHBINA armapar mpe/-
CTaBJsIeT cOO0M aBTOKOJUTMMAITMOHHBIN crieKTpockor. JIyuu cBera ot myru (14) u sanexrpona (15), mpoiias de-
pe3 3amuTHbIe cTekna (1 u 2), HanpaBistoTes 3epkaioM (3) Ha KoHIEHCOp (4), KOTOPBIM KOHIIEHTPUPYET UX Ha
miens (5) cnekrpockona. [pomenmuii uepes miens my4ok J1ydei 00beKTUBOM (6) U3 pacXosIIerocs npeBpa-
1jaeTcs B NapaJljIesIbHbIN U JUCTIEPIUPYOIMMHU ITpu3MaMu (7 U 8) pasznaraercs B CHEKTD.

Bonbmioit kaTet npusMsl (8) mocepedpeH, 0Tpakasch OT HETO, My4OK JIydyeil BHOBb IPOXOIUT B 0OpaTHOM
HanpasieHnu npu3Msl (7 u §), rlie 10cTUraeTcs yBelIuyeHue AUcnepcuu npuodopa. 3aTeM, CHoBa Mpoiast 00b-
eKTuB (6), My4oK JIyuell IpeBpallaeTcs B CXOAAIIMNICA U TIoNaJaeT Ha npusMy (9), KoTopast HarpasJsIeT €ro
gyepe3 NpoMexyTok Mexay npuzmami (7 u 8) B okyisip (10), rae u HaOIr01aeTCs CIIEKTP.
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Puc. 1. Onrryeckast cxeMa CTHIIOCKOIIA.

3.2. Dnexmpuueckana cxema zenepamopa
I'eneparop, aneKkTpuyeckas cxema KOTOporo npecTaBieHa Ha puc.2, paboTaeT 1o cielyromeMy IpUHIUITY:

[Tpu BrIIIOUEHNM reHepaTopa B ceTb 220 B, npunaraemMpiM ceTEBBIM IITHYPOM, HANIPSDKEHHUE Yepe3 TPEXKOH-
TaKTHBIN pazbeM u npepoxpanurenu [1P1, ITP2 (Bo3MOKHBI TOCTaBKH PUOOpa ¢ OJTHUM, ABYMS M TPEMs
MIPEAOXPAHUTEIISIMH ) TIOJJAETCS HA TIEPBUYHYIO OOMOTKY pazaenurtenbHoro tpanchopmaropa T1. T1 umeet nBe
BTOPUYHBIC OOMOTKH. 3a3eMJICHHBIA KOHEIl OHOU U3 OOMOTOK COCIMHSIETCS C TOJIOBKOM CTHIIOCKOTIA, 3aTEM C
aHAIM3UPyEeMbIM 00BEKTOM. BTOpast 0OMOTKa BKIIIOUEHA B I€Th CUTHAIU3AIIHH.

Ha nmomanke crunockona umeercs Tymomaep «llyck» npu nepexinoueHnn KOToporo cpadbaTbiBaeT MAarHUTHBIN
nyckarenb K1. Co BropuuHoit oOMoTKku T 1, uepe3 3aMKHYThIM KOHTAKT K1 1 orpaHUYMTEIbHOE CONPOTHBIIC-
Hue R1 HanpsikeHue moaaercs Ha MEPBUYHYIO OOMOTKY MOBBIIIaroIIero Tpancopmaropa T2. Hampsokenue co
BTOpUYHOI 00MOTKHM T2 momaercsi K MCKpOBOMY KoJliebaTenTbHOMY KOHTYPY, cocTosimeMy u3 C4, HHIYKTHBHO-
cTH nepBuYHOM 00MOoTKH T3 1 uckpoBoro paspsanuka PP.

Kongencarop konebareabHOro KOHTYpa 3apsiKaeTcsi 0T BTOpUuyHO 00MOTKH T2, mporcxoaut mpoOoi uCKpo-
BOT'O IPOMEXKYTKA, KOHACHCATOP Pa3psKAETCs B IETb MEPBUYHON OOMOTKH BBICOKOYACTOTHOTO TpaHchopma-
topa T3. Bo3Hukaromue B Koyie0aTeIbHOM KOHTYpe KojeOaHusl BRICOKOH 9acTOThI TpaHchopMupyores T3,
HaKJIAJbIBAIOTCSA HA HU3KOE HAMPSHKEHUE IyTH U COSTUHUTENFHBIMH KaOeIsIMU TIOJBOIATCS K AJIEKTPOIaM CTH-
JIOCKOTIA.

Hanpsoxenne B4 nonnsupyer pabouee MeKIIEKTPOAHOE MPOCTPAHCTBO U BOSHUKAET YCTOWYMBAs AyTa.
BpaiienneM pykosiTKM HCKPOBOTO pa3psiiIHUKA, Ha TAHEIN FeHepaTopa, 100MBalOTCsl yCTOHYUBOTO FrOPEHHUs

IyTH.
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Puc. 2. DnexTpuueckas cxema reHeparopa

4. YKAZAHUS 11O TEXHUKE BE3OITACHOCTH

1. Ilpu sxcnmyatanmu ctunockona CJI-15 Heo6xoanmo cobmonath «IlpaBuia mo ycTpoicTBY U coaepika-
HUIO JJAOOPAaTOPUH U TYHKTOB CIIEKTPAILHOTO aHATIN3ay.

2. Ctunockorn 1o crnoco0y 3alUThl OT MOPAKEHUS JIEKTPUIECKUM TOKOM OTHOCATCS K Kiaccy 1 mo
I'OCT 12.2.007.0-75*2001.

3. PaboTy cO CTUIIOCKONOM MOT'YT BBIIOJHATH JIMLA, JoCcTUTIHE 18-JIeTHEro Bo3pacTa, mpoliemue ooyde-
HUE, UHCTPYKTAX 110 TEXHUKE O€30MaCHOCTH U UMEIOIUE IPYIITy HEe HIXKE TpeThel KBaTU(pHUKALIMOHHOH B CO-
OTBETCTBHH C TpeOoBaHUAMHU «IIpaBuil TEXHHUECKON IKCIUTyaTaIlH AIEKTPOYCTaHOBOK MOTpeOUTENeH 1 mpa-
BWJI TEXHUKU OE30MACHOCTH MPHU AKCIUTyaTaIlK AIEeKTpoycTaHoBOK norpedureneit» (IIT3 u [1Th), yrep-
*KIeHHbIX ['ocanepronaazopom PO.

4. ITpu paboTe Ha CTHIIOCKOIIE HEOOXOAMMO 00ECTICUUTh YUCTOTY OKPYIKAIOIIETO BO3/1yXa, OTBEUAIOLIYIO
HOpMaM IIPOM3BOJICTBEHHON CaHUTAPUU.

5.Bo BpeMsA pa6OTLI CTHUJIOCKOIIA HEJIB34 ITPUKACATHCS K I'OJIOBKE CTUJIIOCKOIIA U SJICKTPOY.

6. CMeHy 3JeKTPOJI0B MPOU3BOIUTH TOJIBKO MPHU OTKIIFOUEHHOM OJIOKE MUTaHUS.
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7. Bce BUIBI pEMOHTHBIX pa0dOT JOKHBI MPOU3BOAUTHCS MIPH OTKIIOYEHUH TPUOOpa OT CETH.

8. He ocTaBisTh npubop 1moja HampspKeHUEM MEXTy aHallM3aMU U TI0 OKOHYaHUU padoT.

9. B ciiywasix nmepepsiBa B MoJ1a4ue 3JIEKTPOIHEPTUH TPUOOP HEOOXOAUMO CPOUHO BHIKITIOUHUTH.

10. 3anpemniaeTrcst CMOTPETh HE3AIIHUIIIEHHBIMHU TJIA3aMH Ha DJIEKTPUIECCKHUN pa3psia (AIEKTPOAYTY).

11. He nomyckaTh PEBBILIEHUS] HOPM CTUIIOCKOIMPOBAHUS, a TAK)KE YKa3aHUH OTHOCUTENIbHO padoT, CBs-
3aHHBIX ¢ (POTOMETPHUPOBAHUEM CIIEKTPOB B OJJHY CMEHY, KOTOpOe, coriacHo «lIpaBui mo ycTpoiCTBY U co-
JIep KaHUIO JTabopaTOpUil M MyHKTOB CIIEKTPAIFHOT'O aHAIIN3a», COCTABISET 4 yaca.

12. BBuy TOro, 4T0 UCKPOBOI1 AIEKTPHUUECKUH pa3psin (37eKTpuUecKkas ayra), oopasymomumecs npu padbore
CTMJIOCKOTIA, U3JTy4aloT BPeIHbIC IS 3pEHUS] HEBUMMBIC YIbTPa(HUOIeTOBbIE Ty , IPU MPOU3BOJACTBE padoT
CO CTHWJIOCKOIIOM B MECTaX 3HaUYUTEIBHOTO CKOIUIEHUS JI0Iei pabodee MECTO onepaTopa JIOKHO OrpaskaaThCs
HENpO3payHoM AJisl yabTpaduosaeTa mupMoil uiu mutom. [Ipu peryampoBaHuy 3J€KTPUUECKON TyTH WU UC-
KpOBOTO pa3psijia ONepaTopy peKOMEHAYETCS MOIb30BaTHCS OUYKaMU C OOBIYHBIMU IPO3PAYHBIMU CTEKJIAMU WU
LIMUTKaMU U3 CTEKJIa, T.K. TAKOE CTEKJIO 3a1€P>KUBAET yJIbTPa(hHOIETOBOE U3ITyUCHHE.

5. KOHCTPYKIUA

5.1. Onucanue cTHJIOCKOIA

Crunockon (puc. 1, 3, 4) cocTout U3 yctraHoBOoYHOU 1tomaaku (34), ontuueckoro 6yoka (11), 6ioka mposxura
(33) u renepatopa (22).

Bce wactu npubopa kpensTcs Ha ycTaHOBOUHOM Tutommaake (34). Ha Heil Taxoke HaxonsaTes: TymOiep nogauu
AIIEKTPHUYECKOTO TOKA (24), IepeKiIrouaTellb pexnMa UCKpa/ayra (25), nepexirodaTeslb MAarHUTHOTO ITy CKaTest
My CK/BBIKI. (26), HAUKATOP Mpokura (27), MHANKATOP TOTOBHOCTH (27a), KOHTAKTHBIE Pa3bEMBbI MPHU-
6op/renepatop (29), npegoxpanutenu (32), pazbeM noakIr0oYeHUs K cetu (31)

CHapy»u ontudeckoro 0oka (11) HaxonuTcs 3anTHOE CTEKIO (2), BX0AHOM oKysip (12), pyuka peryanpos-
KH BBICOTHI onTu4deckoro 0j10ka (13), MaXxOBUK CIIEKTPAIBHOTO CEKTOpa CO IIKanou (14), 3auuTHBIN SKpaH s
a3 (15), KoTopsIii 3alIMINaeT 11a3a OT MonagaHus MOCTOPOHHETO cBeTa U onTrudeckuit okyJsip (10) ¢ peryns-
TopoMm ueTkocTH (10a). B kopmyce onTrueckoro 6110Kka 3aKperuieHbl ONTH4eckue 31eMeHTHl (3-9). 3amuTtHoe
cTeKo (2) mpuHUMAaeT Ha ce0st BO BpeMsi pabOoThl OpPBI3TH PaCIIaBICHHOTO METala, MPEA0XPaHss OT MOPUYU
BxoaHou okyJsp (12). Koraa 3ammuTHoe crekiio (2) mokpoeTcs nsTHaMu (OT BBITOPAHUsS CTEKIIA), JAIOUUMU
3aMeTHOE OCJIa0JIeHue HHTEHCUBHOCTH CIIEKTPa, €ro HeOOXOMMO CMEHUTD.

B Ta6n1/1ue 3 MMpEACTaBJICHBI OCHOBHBIC 3JICMCHTBI, BCTPCYAIOIIHUECS IIPHU aHAJIN3C CTaHeﬁ, 3Ha4YCHUA
JAJIMHBI BOJIHBI, B KOTOPOM BO3MOKHO OGH&py)KHTB 9JICMCHT, U 3HAYCHHUC HA MaAXOBUKC COOTBCTCTBYIOIICC
JJIMHE BOJIHEI.
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Tabnuua 3
HanmenoBaHue 3jieMeHTa JlnvuHa BOJIHBI B CIEKTPE, HM 3HaueHue Ha mkaje Oapabana, y.e.

Cr; 520,63 47,8
Cr; 425,43 25,1
Crs 464,91 34,5
Cry 540,97 52,6
Cry 534,71 51,1
Crs 436,11 27,6
Crg 492,20 41,0
Wi 505,35 441
W, 551,47 55,1
W3 465,98 34,8
W, 484,38 39,1
Mn; 477,79 37,6
Mn; 551,61 95,1
Mn; 601,73 67,1
Mny 445,43 29,9
\1 438,81 28,3
V, 622,00 71,9
V3 487,54 39,9
Mo, 553,30 95,5
Mo, 603,06 67,4
Niy 471,44 36,1
Ni, 505,79 44,2
Co 486,78 39,7
Cuy 512,93 459
Cuz 529,25 49,8
Ti 499,53 42,7
Nb; 467,37 35,1
Nb, 405,89 20,45
Nbs 534,76 51,1
Nb, 509,53 45,1

Ilpumeuanue: 3nauenus, npusedennvie 6 mabauye 3, HOCAM PEKOMEHOAMENbHbII Xapakmep u mpeoyom ymou-

HeHUsi N0 CIMAHOAPMHbIM 00pA3YaAM.

brok mposkura (33) cocTOMT M3 KOHTAKTHOM II0Mmaaku (16) KoTopas CIIyKUT KOHTAaKTOM ITPrOOpa C 3a4HIICH-
HBIM MECTOM aHAIM3HPYEMOTO 00BEKTA U JIJIS IOJABOAKH K OOBEKTY OJTHOTO U3 TIOJOCOB DIICKTPHUYECKON CETH,

a TaKXKC IJIA YCTOI\/’I‘II/IBOCTI/I 110 BpEMs pa6OTBI.

Kpermienre n moBopoT AMCKOBOTO A1eKTposa (17) mpoucxoauT ¢ momoIisto pydku (18) u kpenesxkHoro 0oira,
TaKUM 00pa3oM AJIEKTPOJI TAeT BO3ZMOXKHOCTh UTHTEBHOM €ro dKCIuTyaTaun 0e3 3aTouku. Bo BHyTpeHHel va-
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CTH OJIOKA MPOXKHTra PACcTONOKEHa pydKa PEryJIHMPOBKH IeKTpoa 1o Bbicote (20), TOCTYIT K HEH OCYIIECTRIIS-
€TCsl C MOMOIIBIO 3aUTHON ABepkH (21) u pyuku (19)

I'enepatop (22) umeeT BHemHui peocTar (21), pyKosTKy peryJIupoBKHU ToKa (23), KOHTPOIbHOE OKOIIKO (35),
KOHTaKTHBIE pa3zbeMbl reHepaTop/mpudop (30)

v} 77 10 Wa 74

SN

=

4

7/ 79 Za 2/ 2 /i

Puc. 3. Ctunockon CJI-15
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Puc. 4 . Ctunockon CJI-15

5.2. lloaroTtoBka kK paboTe

Jiis Hauana paboThl NOAKIIOUNTE ceTeBoi HYp (36) B pazbeMm (31), coeaAMHNUTE KOHTAKTHBIE TPOBO/IA HA
YCTaHOBOYHOMH miomaake (29) u Ha reneparope (30) no MeToay KpacHbIl-KpacHbI!, YEpHBIH-UEPHBIH, IIPO-
BEphTE IETOCTHOCTH NMpeaoxpanuTeneit (32). YcTaHoBUTE AeTalb HA KOHTAKTHYIO TUIOMAAKY (16), oTperynu-
pyiire anextpon (17), pykostkamu (18) u (20). Orperynupyiite ontudeckuit 0610k (11) ¢ momoipto kpemnexa
(13), Tak uTo0ObI OKyJIsAp (12a) cMOTpen Ha MecTo 0Opa3oBaHus UCKPBL. BribepuTte HE0OX0aMMYIO 001aCTh
CIIEeKTpa ¢ TOMOIIbI0 MaxoBuKa (14). Beibepute He0OX0MMMBIN PEXXUM pabOTHI AyTa /UCcKpa TymoOiepom (25),
TymOuep mmyckarens (26) JOKEH HaXOJUTCs B TOI0KEHNHU «0» MM «BBIKJLY COINIacHO Haanucu. Tymouep mo-
Jlauy 3JEKTPUUECKOT0 TOKa (24) 10JKEH HaXOIUTCS B MOJIOXKEHUU «0»

Tonbko nocie 3Toro NOAKIIOYUTE ceTeBOi MIHYP (36) B AJIEKTPUUYECKYIO CeTh, HanpsbkeHueM 220B ¢ 06s-
3aTeNIbHBIM HAIMYHEM 3a3eMJISIOIIEro KOHTaKTa B po3eTKe nmuTanus. [lepexmounte TyMmOiep moiaun 3J1eKTpy-
4ECKOro Toka (24) B nosnoxxeHue «I», 3aropurcs HHAMKATOP TOTOBHOCTH (27a), IJ1s1 Hayaa MpOoYKUra MepeKIIto-
yuTe TymMOJep myckaTesns (26) B MONI0KEHHE «ITyCK», HHAUKATOP Mpokura (27) HauHeT CBUAETEIbCTBOBATD O
pabote mpudopa.

Hacrpoiite okymsip (10) mis 4eTKOTO M300paKeHUS CTIEKTPAIBHBIX JIMHUM C TIOMOIIBIO PETYJISITOPOM UeT-
koctu (10a). B mosie 3penus okyJisipa uMeeTcst yKazaTelsb I (UKCaIluu CIEKTpaTbHBIX JTuHUH. [Ipn Heobxo-
JTUMOCTH KOPPEKTUPYHTE TOJ0KeHue ontudeckoro 6oka (11) ¢ momomipio kpenesxa (13), Tak 4ToOBI OKYIISP
(12a) cmoTpen Ha MecTOo 00pa30BaHUS UCKPBL. DTOIO TAK)KE MOYKHO JOOUTHCS PEryJIUPOBKO MOJIOKEHUS 3JEK-
tpoza (17) pykositkamu (18) u (20).

Bpamenunem maxoBuka (14) ocyuiecTBisieTcs HOBOPOT MpU3MBI (8§), BCIEACTBHUE YETr0O CIEKTpP NepeMeniacT-
Csl B [10JI€ 3PEHUS OKYJIspa.

BHUMAHME! IIpu pa6ote npubopa He MpUKacalTeCh K AIEKTPOy, KOHTAKTHOH TUTOMIAKE U K YCTaHO-
BOYHOM IITOMIAKE.
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Yro OBl JOOUTHCS YCTOHYMBOIO TOPEHUSI JyTH, UCTIONb3YETCsl pYKOsITKA PEryJIMpOBKH Toka (23), HaOironaTh
32 UCKPOBBIM PA3PSAIHUKOM MOXKHO uepe3 oKomko (35).

6. PACITAKOBKA 1 YCTAHOBKA

OTKpBITH KPBILIKU SUMKOB. PacmakoBky npuOOpoB U3 yKJIaJI04YHbBIX SUUKOB MPOU3BOAUTH COTIACHO MEpey-
HSIM BJIOKEHUH, TOMEIICHHBIM B YKa3aHHBIX SIUKAX.

[Tocne pacrakoBKH OCTOPOKHO U THIATEIHHO MPOTEPETh METANIMYECKUE YaCTH MpUdopa 1 MpUHaATIEKHO-
CTH.

B 3aBucumocTu ot rabapuToB ¥ XUMHUYECKOTO COCTaBa MCCIEAyEMOro MeTasia Ha Mpubope yCTaHOBUTH
JUCKOBBIN AJIEKTPOJI C IOMOIIIBIO JIepKaTeis TUCKOBOTO 3JIEKTPO/Ia.

7. HPABUJIA YXOIA 3A ITIPUBOPOM

7.1. IlpaBujia yxoaa 3a CTUIOCKONIOM

Hecmotps Ha 10, uTo cTrnockon CJI-15 B HanOombIIeH cTENEHN MPUCTIOCOOIICH K paboTe B 3aBOJICKUX YCIIO-
BHSIX, CJIEAYET MMOMHUTD, YTO OH SIBJISIETCS] ONITHYECKUM TTPHUOOPOM, TPEOYIOMNUM yX0/1a U OepekHOTo obpariie-
Hus. [Ipu sxcrmyararum npudopa HE0OX0UMO 00eperaTh OT y1apoB OoJjiee YSI3BUMBIC y3JIbI MPUOOpA: ONTHYE-
CKUM OJIOK, MaXOBUK MEPEMEILEHUS CIIEKTPa, OKYJISPbI, CTapasiCh NPEAyNPEAUTh BOZMOKHBIE TTOJTOMKH.

Heo0xommuMo peryisipHO OCMaTpHUBaTh MPUOOP, OUUIIATH OT TPSI3U U TTHLITH.

CoxpaHsis B IOPSIIKE U YUCTOTE METAILTHYECKUE JIETATN CTHIIOCKOIIA, 0c000€ BHIMAHHUE CIieyeT o0pamarhb
Ha YHCTOTY €0 ONTHYCCKUX YacTeH, 0COOCHHO OKYIsIpoB. ONTHUECKHE JETAIN KEIATSIIbHO YUCTUTH KaK MOXK-
HO pexe, cTapasch 00eperarb ux OT 3arpsA3HEHUS.

Heo6xoauMocTh B OUHUCTKE NOKHA OBITH TIOCIIE JJIUTEIBHBIX IEPEPHIBOB B padoTe cTHiIOCKOMNa. OnTude-
CKHE IMOBEPXHOCTH HEOOXOIUMO OUYHUIIATh OT MBUIH C OCTOPOKHOCTHIO, MPUMEHSIS JJISI STOTO MATKYIO BOJIOCS-
HYI0 KUCTOYKY M MSTKYIO YUCTYIO CalI(ETKy, CIIeTKa CMOUYEHHYIO CIIUPTOM.

Pemont u PEryjIMpoBKa CTHUIJIIOCKOIIA OOJIKHBI TPOU3BOJUTLCA TOJIBKO CICHUAJIUCTAMU IMTPOU3BOAUTCIIA, B
CJIydac CaMOBOJIbHOTO BMCIIATCIIbCTBA B CUCTCMY pa60TI)I CTHJIOCKOIIa UJIM BCKPLITHUA CTUIIOCKOIIA, ITPOU3BO-
JUTEIb OTKA3bIBACTCA OT FapaHTHﬁHLIX 00513aTEJILCTB B OAHOCTOPOHHEM IIOPAAKE.

7.2. IlpaBujia yxonaa 3a reHepaTopoM

VYX01 3a TeHepaTopoM 3aKJIFOUAETCs B IEPUOINIECKON OUUCTKE OT IbUIM BHELIHUX YacTel TeHepaTopa.
Heo6xoanMo cienuTs 3a TeM, YTOObI B TeHepaTop He Morajiaia Biara.

Bo u36exxanue 60bII0H YTEYKH TOKOB BEICOKOW YaCTOTHI BAXKHO CJIEIUTh, YTOOBI IPOBOJIA, UIYIIIUE OT Te-
HepaTopa K CTUIOCKOITY, HE TIEPeIJIeTAIUCh MEXKY COOOM M 110 BO3MOKHOCTH HE Kacallch Obl METAITHIECKUX
MPEIMETOB.
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Pexum paboThl reHepaTopa MOBTOPHO-KPATKOBPEMEHHBIN: 5 MUHYT paboThl, 2 MUHYTHI IlepepbiBa. [Ipu He-
IIPEepBIBHON paboTe reHepaTop NeperpeBaeTcst U BEIXOIUT U3 CTPOSL.

BHMMAHME! Peoctat renepaTopa cUiIbHO IpeeTcsi BO BpeMs paboThl, HE MOJHOCUTE K HEMY JIETKOBOCTIIIaMe-
HSIEMBIE NIPEAMETHI U MaTEPHUAIIBL.

[Tpu paboTte ¢ reHepaToOpoM HEOOXOAMMO COOJIIOIATh YCIOBHUS TEXHUKH 0€30MacHOCTH. JItoObIe mepextoye-
HUS TeHepaTopa HEOOXOAUMO OCYIIECTBIIATH TOIBKO MPH MOJTHOM OTKIIIOUEHUH Mpubopa ot ceTu. CBET Iyru u
WCKpPBI BPEACH IS TJ1a3, IO3TOMY MPHU paboTe PeKOMEHYEeTCsl OJb30BaThCs OUKAMH U HE CHUMATh 3aIIUTHOE
crexio (15). Inst 3Toro mpuroHs! 1 0OBIYHBIE MTPO3PAYHbIE OUKH.

PemonT n PEryImpoBKa reHepaTopa JOJIZKHBI ITIPOU3BOAUTHCA TOJIBKO CIICUAJIMNCTAMU IIPOU3BOAUTCIIA, B
CJIydac CaMOBOJIbHOTO BMCIIATCIILCTBA B CUCTCMY pa6OTI>I reaeparopa ujin BCKPLITHUA I'€HEpaTopa, IIpoOn3BOAN-
TCJIb OTKA3bIBACTCA OT FapaHTHﬁHBIX 00513aTENILCTB B OOIHOCTOPOHHEM HOPAOKE.

7.3. IIpoBepka reHeparopa B ciiy4ae OTCYTCTBHUS AYT'H (HCKPbI)

Ecnu npu BKJIIOYEHHHU COTJIACHO OINMCAHUIO, TEHEpaTop He padoTaeT, T. €. Ayra Mexay 3JIEKTpoJlaMu He 3a-
YKUTAETCsl, CUTHAIBHBIN CBETOUO] HE TOPUT, HEOOXOAUMO TIPOBEPUTD:

® HANpsS’KCHUC B CCTH NMUTAaHUA:
® HAJICKHOCTb MOJICOCTUHEHHUS TEHEPATOPa K CETH U CTUIIOCKOTIA K TeHEepaTopy;
® HCIIPAaBHOCTH KHOIIKU IJIA BKIIIOYCHHA I'CHEPATOPA,

® [PaBUJIBHOCTH BKJIIOYEHHS '€HEPATOP U UCIPABHOCTH Npefoxpanuteneit Ha 10 A.

Ecnu npu BKIIIOUEHNM TeHEpATopa U MpH NEPEeKII0UeHn TyMmOiepa (26) B MOI0KEHHUE «ITyCK» MAarHUTHBIN
mycKarteib cpadaThIBACT HEUYETKO, CIIEAYET MPOBEPUTH HAIPSKEHUE CETH.

Ecnu npu BKIIIOYEHNUU TeHepaTopa B CETh CUTHANIBHBIN CBETOIMO/ TOPUT, HO MPU MEePEKITI0UYEeHIH TyMOIepa
(26) B mosIOKEHHE ITYCK», MATHUTHBIN ITyCcKaTeNb HE cpabaThIBAET, HEOOXOIUMO MMPOBEPUTH:

® HCIPaBHOCTb TyMOJepa-BKIOUaTeNs™;
® HaJEKHOCTb COEUHEHMSI TEHEPATOPaA CO CTUIIOCKOIIOM;
® UCIPAaBHOCTb MArHUTHOTO ITyCKaTes ™.

Ecnu mpu uctipaBHOM reHepaTope mpu padoTe OTCYTCTBYET IyTra, HEOOXOAUMO MTPOBEPHUTH UCTIPABHOCTb
MIPOBOJIOB, COCTMHSIOIINX T€HEPATOP CO CTUIIOCKOIIOM. M HAJIMYHME KOHTAKTa MX C KOHTAKTHOM IIJIOIIAIKOM
ctunockomna (16) u co cMeHHbIM 3neKkTpoaoM (17).

Ilpumeuanue. B opyzux cayuasnx, a maksice é cayuanx, OmmeueHHuvlx 36e300uKoii (*), eciu Bol ne mosceme
onpeoenums npuUYUHY HEUCHPAGHOCHU, 0OPAMUMECH 6 CEPEUCHDLIL UeHmD npouseooumens. Pemonm u pe-
2YJIUPOBKA 2EHEPAMOPA WU CIMUTIOCKONA 00NHCHBL RPOU3EO00UMBLCA MOJILKO CHEUUATUCHAMU RPOU3EO0U-
mens, é ciyuae camogo1bHO20 6MEUIAMeNbCmed 6 CUCIeMy padomepl 2eHepamopa, 6CKpolmus 2eHepamopa
uau CMUI0CKONA, NPOU3800UmMeENlb OMKA3bIBACHICA O 2APAHMUIIHBIX 00A3AMeNbCME 8 00HOCHOPOHHEM
nopsaoke.

8. METOJAUKA PABOTHI
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VY4acToK TeppUTOPUH NMPEANIPUITHUSA, T€ POU3BOIATCS aHAIM3bI, TOJKEH ObITh 000py10BaH 01HO(A3ZHOMN
3JIEKTPUUECKOM CEThIO MEPEMEHHOT0 TOKa HanpsbkenueM 220 B, paccuntanHoi Ha cuity Toka 70 10 A.

[Tepen ka)xABIM aHAIM30M DJIEKTPOJI JODKEH OBIThH TIIATENBHO 3aTOueH U 3aunilieH. [Ipu 3aTouke He Tpedy-
€TCsl CTPOTOr0 COXPAaHEHHS pa3MEpPOB, HO PEKOMEHAYETCsl IPUIEPKUBATHCS CTaHAapTa B MOATOTOBKE 3JIEKTPO-
JIOB.

[TpuMeHeHHe 3NIEKTPOIOB C Pa3IMYHOM 3aTOUYKON MOXKET BHOCUTh UCKAXKEHHS B CLIEKTPOCKOITMYECKUE OLIEH-
KU. B 3TuX e 1ensix HeoOX0JuMO CIIeANTh, YTOOBI BCE MMOCTOSIHHBIE 3IEKTPO/Ibl UMENU OAMH U TOT Ke XUMHU-
yeckuii cocta. [Ipy Moap30BaHUN AUCKOBBIM 3JIEKTPOAOM paboyasi HOBEPXHOCTH €ro Mepe]] HayajJoM aHalu3a
JI0JKHA OBITH TaKKe TIIATEFHO 3a4HILIEHA.

Ha ananu3upyeMmom 00beKTe BEIOMPAETCS Y4aCTOK, PACIIONIOKEHHBIH 110 BO3MOXKHOCTH TOPU30HTAIBHO, HA
HEM 3a4MILNAeTCs IUIOIIAKa pa3MepoM IpUMepHO 3X3 cM. 3a4nCTKa JODKHA TPOU3BOIUTHCS 10 TIOJIHOTO yAa-
JICHUS CJIEZIOB KPACKH, OKAJIMHBI M BCAKOTO POJia TOPOKOB MOBEPXHOCTH 00BEKTA (TPEIINH, paKOBHH). B Tex
cllydasiX, KOrJja €CTb OCHOBaHHE IPEIoJaraTh, YTO aHAJIM3UPYEMbIH OOBEKT MPOXOAUI TPABICHUE WU TEPMU-
9YeCKyI0 00pabOTKY, BBI3BIBAIOIINE U3BATHE HEKOTOPHIX JIEMEHTOB M3 MIOBEPXHOCTHOTO CIIOS, TO 3TOT CIIOH
JIOJKEH OBITh TAK)KE YJaJICH MPH 3aUUCTKE.

3auncTKa aHAIM3UPYEMOTO 0OBEKTA IPOU3BOTUTCS C TIOMOIIBIO SJEKTPUIECKOTO TOUMIIA, ITH(OBATBHOM
MAaIlIMHKY WA HalMWJIbHUKA, a TAKKE HAKIa4YHOM OyMaru.

Janee He0OXOAMMO MOATOTOBUTH MPUOOP K padote (cMm. ri1. IV 1. 2)

[Tocie Toro, Kak ycTaHOBKA FOTOBA ISl IPOBEICHUS aHAIN3a, aHATM3UPYEMbIi OOBEKT JIOKUTCS HA KOH-
TaKTHYO TIomaaky (16), Tak yToObI 3a4nIIEHHOE MECTO OBLIIO HAPOTHUB AekTpoaa (17). 3amyck mpoxxkura
MIPOU3BOIUTCS MEPEKIIOYCHUEM TyMOJiepa (26) B MON0KEHUE «ITYCK».

Ecnu He nporcxoaut o0pa3oBaHue UCKPOBOH JIyTH, OTPETyJIHNpYHTe MojioxkeHue sekrpoaa (17) ¢ momo-
pto BuHTA (20) IpUIIoAHSB 3IEKTPo] Orke K KOHTaKTHOH mmomazke (16). Ecnu He mporcxoaut o6pa3osa-
HUE UCKPOBOM JyTH BILIOTH JIO CAMOT'O COIPUKOCHOBEHUS 3JIEKTPOJIa C 0OBEKTOM, CIIEYET OTKJIIOUNUTh TeHepa-
TOp Y MPOBEPUTH MPABMIIBHOCTH BKIIOUEHUS TPUOOPA U UCIIPABHOCTH '€HEPATOPA.

Korna gyra 3aropurcs, pyKosiTKO peryJaupoBKU ToKa (23) peryJupyroT BEJIUUYNHY HCKPOBOTO IPOMEKYTKA,
no6usasice YCTOMUYNBOI'O ropenust ayr.

Ecnu sipkocTh criekTpa ¥ pe3KOCTh JIMHUN TIPHU 3TOM OKaXyTCsl HEAOCTATOYHBIMU, HEOOXOANMO PETYIHUPOB-
ko#t okymsipa (10), okynspa (12a) u perynstopom pezkoctu (10a) HeOGoMbIIUMU TOBOPOTAMU T0OUTHCS TpeOye-
MO SIPKOCTH M YE€TKOCTH CIIEKTpa. AHAJOTHYHBIM 00pa30M MOCTYNAIOT MPU aHAJIA3E B CIydae YXYIIICHUS BH-
JUMO  CTH CIIEKTpPa BCIIEACTBHE «OCTaHUS TYTH.

Kapruny criekTpa HaOIIOAIOT Yepe3 OKyJIsIp, BBOAS Ha CEPEANHY TOJIS 3pSHUS HY)KHYIO 00J1aCTh CIIEKTpa
BpallleHUEeM pyKoi MaxoBuka (14).

Haiins Hy*HyI0 00/1aCTh CIIEKTpa, IPUCTYNAIOT K aHanu3y. C MOMOIIBIO CIIEIHMATBHBIX PUCYHKOB «MeTo-
JMYECKUX yKa3aHUH 71l pabOThl Ha CTHIIOCKOIIE» (TIPHOOpETaeTCsi JONOIHUTENBHO) ONIPENIENISIOT COAepKAHNE
AHAJIM3HUPYEMOTO 3JIEMEHTA ITyTEM CPABHEHUSI NHTEHCUBHOCTH CIIEKTPAJIBHBIX JIMHUN ONPEAEIIIEMOr0O 3JIEMEHTA
C JINHUSIMU OCHOBHOTO BEILIECTBA MPOOBL.
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ITo oxoHYaHMM aHaIM3a NPUOOP BBIKIIOYAIOT, NepekItoueHueM TymoOepa (26) B nojoxenue «0» wiu
«BBIKJL.», & IO OKOHYaHUH pabOTHI OTKIIOYAIOT F'eHepaTop OT ceTH TyMmOnepoM (24).

Crenyer UMeTh B BUAy, YTO IpU paboOTe HA OTKPBITHUH BO3AYXE B SIPKHI COTHEUHBIN I€Hb WU B BETPEHYIO
MIOTOy YCJIOBHS AJIsl HAOIOIEHHUS KApTHHBI CIIEKTPa yXY/IIIAI0TCS, TAaK KaK YMEHBIIAETCS SIPKOCTh CBEUECHUS
JMHUHN CTIEKTpa. ITO MPOUCXOIUT IO CIAEAYIOIUM PUUNHAM:

e  BO BpeMs BETpa Ayra TOPUT HEPAaBHOMEPHO U HECKOJIBKO MEPEMEIaeTCs;

® TIpH SAPKOH COTHEYHOH MOTro/Ie Yepe3 BXOAHOE OKHO CTHIIOCKOIA MOXKET ITOTNaAaTh MHOTO PAaCCESTHHOTO
CBETa, BCJIEJCTBUE YETO CIIEKTPaJIbHBIC JINHUH B ITpubope OyayT HaOIr01aThCsl Ha cepoBaToM (hOHE, UTO
3aTPyAHUT X HAOIOJCHUE;

e 1Ipu OBICTPOM IEPEXOo/Ie I1a3a HAOMIOAATEINs OT YCIOBUHM SIPKOTO COJIHEYHOTO OCBEIICHUS OKPY KAIOIINX
MIPEIMETOB K HAOIIOICHHUIO CIIEKTPAJIBHBIX JIMHUH B IprOOpE ri1a3 HabmoaaTens, B CHily pusnonornie-
CKMX 0COOCHHOCTEH 3peHus], He MOXKET OBICTPO aIalTHPOBATh, M TPEOYETCSI HEKOTOPOE BPEMs LISl TOTO,
9TOOBI T71a3 OCBOMJICS C HOBOI OCBELIEHHOCTBIO.

B ciiywae Hanuuusi BeTpa U IpH SIPKOM COJTHEYHOM OCBEILEHUU PEKOMEHYETCsl YCTAaHOBUTD SKPaH, 3alllu-
LIAIOIIMKA YTy OT BETpa U OT MOMaJaHus pacCEsTHHOTO CBETA BO BXOHOE OKHO CTHJIOCKOTIA.

9. KOMIIJIEKTAIMA

HanmeHoBaHMe 1 ycnoBHoe o603Ha4YeHue Kon-Bo
Ctunockon tuna CJ1-15 co BCTPOEHHbIM reHepaTopom 1 wr.
TpaHCNOPTUPOBOYHbLIN ALK 1 wr.
3allUuTHOE CTEKI0 2 WT.

S OneKTpoa AVNCKOBLIM MEOHbIN 3 wr.

S OneKTpoa ANCKOBbIN CTarbHOM 2 WT.
CoeavHuTenbHbIE NpoBOAA 1 wr.
Mpenoxpanutens 10A 6 Wr.
CeTeBon WHYpP 1 wr.
[MacnopT u KpaTkoe pyKOBOACTBO K NOSb30BAHUIO 1 Wwr.

10. TAPAHTUSA

Konctpykuus npubopa obecrieunBaeT JUIMTENbHBIA CPOK €T0 SKCILUTyaTalliy.
[Tpou3BoauTENH TAPAHTUPYET OE30TKA3HYIO paObOTy B TEUSHHE OJJHOTO To/1a (11Be-
HaJLaTH MECSLEB), IPU YCIOBUM COOJIIOEHUS MPABUJI XPaHEHUSI, FKCILTyaTalluu
Y TPAaHCIIOPTUPOBKU. PEMOHT M perynnpoBKa reHepaTopa Uiu CTUIOCKOIIA JTOJIK-
HbI IPOU3BOIUTHCS TOIBKO CIEUATUCTAMU IPOU3BOAUTENIA, B CIIydae CaMOBOJIb-

FapaHTus HOT'O BMEILIaTeIbCTBA B CUCTEMY pabOThl TeHEpaTOpa, BCKPBITUS TeHEpaTopa Uin

12 mecs ueB CTHUJIOCKOIIA, ITPOU3BOAUTEIIb OTKA3bIBACTCA OT FApaHTUHUHBIX 00513aTEJILCTB B on-

HOCTOPOHHCM ITOPAIKE.
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