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ce0st IEKTPOHHYIO ITYIIKY, CIIOCOOHYIO YIPABIISATh MOJ0KEHHEM OOTydeHUsI 2JIEKTPOHHEIM JIy9I0M, M BaHHY, KOTOpast
HaKAaIUTIBAeT PacIUIaBICHHBIH METa/ll U3 METAUINIECKOTO CHIPBS, B KOTOPOM B IOCIIEYIOMIEH O TeUYSHUIO 00IacTH
MEXy TpeIIecTByomeil M0 TeIeHHI0 00JIacThio, B KOTOPOH METaUTMYEeCKOe CHIphE IOJaeTCs Ha MOBEPXHOCTH
pacIUIaBIeHHOTO MeTalla, ¥ NepBOii OOKOBON CTEHKON JIMHMS OOIy4eHHMs! PacrioiaraeTcst Tak, YTo0bl OIOKHPOBATh
YacTh CIIMBHOTO HOCKA, M TaK, YTOOBI JBe KOHIIEBBIC YACTH JIMHUHU OOIydeHHs PacIoiIaraIuch B HETIOCPEACTBEHHON
Om30cTH OT OOKOBOHM CTEHKH BaHHBI [lepBEI 3NMEKTPOHHBIHN JIyd M3Iy4aeTcsi Ha IMOBEPXHOCTH PacIUIaBICHHOTO
MeTaIa BJOJb JMHUM OONMy4eHHMs, M MEpBHIH JIEKTPOHHBIN JIyd W3NTydaeTcs BIOJIb JIMHHU OOMydeHHs. 3a cuer
9TOTO TeMIepaTypa nosepxHoctd (T2) pacmiaBieHHOro MeTauia BAOIb JHHIH O0IydeHH s JeaeTcst 6oee BEICOKOH,
yem cpenHss Temmeparypa (TO) Bceif mMOBepXHOCTH pPACIIABIEHHOTO METaJUla B BaHHE, M B HAPYXHOM CIIO€
PacIIaBIeHHOTO MeTasIa (OpMUpyeTCs ITOTOK PACIIIaBICHHOTO METAJIA OT JINHUH OOy IeHHS B IPOTHBOIIOIOKHYIO
OT TEepBOI1 OOKOBOW CTEHKH CTOPOHY.
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OIIMCAHUE U30BPETEHUA
2420-559483EA/26
CIIOCOB ITPOU3BOACTBA META/VIMYECKOTI'O CJINTKA

OBJIACTb TEXHUKH, K KOTOPOU OTHOCHUTCSA U30EPETEHUE

[0001]

Hacrosimee n3o0pereHne OTHOCUTCS K COCOOY MPOU3BOJICTBA METAJUINYECKOTO CIIMTKA,
B KOTOPOM METAJUIMYECKOE CBhIPbE ILIABUTCS C MOMOLIBIO MPOLECCa TUIABJICHUs 3JIEKTPOHHBIM
JyUOM.

IMPEAITOCBIJIKU CO3JAHUA U3OBPETEHU A

[0002]

CIuToK TEXHHYECKM YUCTOrO0 TUTAHA WJIM TUTAHOBOIO CIUIaBa U T.I. MPOU3BOAUTCS
NyTEM IUIABJICHUS TUTAHOBOTO CBHIPbS, TAKOTO KaK THTAHOBAas ryOka wim OTxonel. IIpumepsl
CHOCOOOB IUIABJIEHHSI METAJIUTMYECKOTO ChIPhSI (ajiee MPOCTO «CBHIPBS»), TAKOTO KaK THTAHOBOE
CBIpbE, BKJIIOYAIOT B CeOs MPOLecC BaKyyMHO—IOYTOBOTO MEpEeIUiaBa, MPOLECC IUIa3MEHHO—
OYyrOBOTO IUIABJIEHWsT W MPOLECC BJEKTPOHHOJIYYE€BOrO IUIaBleHHMs. B mpouecce
3JIEKTPOHHOJIY4€BOI0 IUIABJICHHs ChIPbE IUJIABUTCA MYTEM HANPABJICHUs JJIEKTPOHHOIO Jy4a Ha
TBEPAOE ChIPhE B 3JIEKTPOHHOIYYEBON MIABMIIbHON Teuu (ajiee Tak:ke yIOMUHAeMon Kak «JI—
neuby). Jist Toro, 9ToOBI MPENOTBPATHTh PAacCesHUE SHEPTHH 3JIEKTPOHHOIO JIy4a, TUIABJICHUE
CBIpbsl OOJIydEeHHEM 3JIEKTPOHHBIM JIydoM B OJI-Tieun BBINONHAETCS B BaKYyMHOH Kamepe.
PacrutaBneHHbIN THTaH (anee Takyke YIIOMHHAEMbIH KaK «PacIUIaBIEHHBIH METaD), KOTOPBIH
SIBJISIETCS] PACIUIABJIEHHBIM ChIPbEM, OYHMINAETCA B BAHHE €YU, a 3aTE€M 3aTBEPAEBAET B JIUTCHHOU
dopme nnst Toro, 4ToObl CHOPMHUPOBATH CIUTOK TUTaHA. B COOTBETCTBMHM C MPOLIECCOM
3JIEKTPOHHOJYYEBOI'O IUIABJIEHUS, MOCKOJBKY IOJIOKEHHEM OOJyUeHMsl 3JIEKTPOHHBIM JIyHOM,
KOTOpBbIM  SIBJISIETCS ~ MCTOYHUKOM  TEIUIa, MOXKHO TOYHO YNPaBIATb C  IOMOILBIO
3JEKTPOMArHUTHOM CHJIBL, TEIJIO, MOXKET TaKXKe B AOCTATOYHONW CTENeHW MOAaBaTbCs K
pAacIUIaBIEHHOMY METAJUTy OKOJIO JUTeHHON (opmbl. CienoBaTeNbHO, BO3MOXKHO MPOU3BOANTH
CJIUTOK 0e3 yXyALIeHHs Ka4eCTBa €ro MOBEPXHOCTH.

[0003]

3JI-meub OOBIYHO BKJFOUAET B ce0st HaCTh MOJAYHU ChIPhsi, KOTOPAs MOJAET ChIPhE, TAKOE
KaK TUTaHOBAs I'yOKa, OTHY MJIM MHOXKECTBO JIEKTPOHHBIX MYyIIEK IS IUIABJIEHHS TIOAaBAEMOTO
CBIpbs, BaHHY (HampUMep, OXJAKNAEMYK) BOAOH MEOHYIO BaHHY) JJIsI HAKOIUICHUS
PACIUIaBIIEHHOTO CBHIPBS, U JUTEHHYIO (GopMy Uit (OPMHUPOBAHHS CIUTKA MYTEM OXJIAXKACHUS
pAacCIUIaBIEHHOTO THTAHA, BBUIMBAEMOTO B Hee M3 BaHHBL JJI-meun rpy0o KiacCUPpUIHUPYIOTCS
Ha JIBa TUIIA B COOTBETCTBHHU C Pa3IMUUsIMH B KOHpUrypauusax BanH. B vactaoctn, DJI-neus 1A,
KOTOpass BKMouaer B ceOsf TulaBwibHY0 BaHHY 31 w BanHHy 33 OUYHMCTKH, Kak
nporwsuTrocTpupoBaHo Ha @ur. 1, u DJ-meus 1B, xoTopas BkouaeT B cebst TOIBKO BaHHY 30

OYHUCTKH, KaK MPOMWLIIOCTPUPOBaHO Ha Pur. 2, mpeacTaBisiroT coOoil aBa pasHbIX Tuma JI-

2
IICYH.

[0004]

OJl-meus 1A, nmpowmumtoctpupoBanHas Ha Pur. 1, Bkimtouaer B cedst yacte 10 momauu



ChIpbsl, daexkTpoHHble nymky 20a — 20e, muaBuiIbHYO BaHHY 31 M BaHHY 33 OYHCTKH, a TAKXKe
nuteitayio ¢opmy 40. TBepmoe chipbe 5, KOTOpOE BBOAUTCS B IUIABHIIBHYIO BaHHY 31 M3 wactw
10 momaum ceIpbsi, OOiy4daeTcss 3JMEKTPOHHBIMH mymkamMu 20a u 20b, uToOBI TEM cambIM
pacIulaBUTb ChBIPb€ U TIOJYYUTh pACIUIABICHHBbIN MeTajsn Sc. PacnaBieHHOE ChIpbe
(pacrmaBneHHBIH MeTa/ul 5C) B IUIABWJIBHOM BaHHe 31 TedeT B BaHHY 33 OYHCTKH, KOTOpas
coo0maercsi ¢ MIaBWIbHOW BaHHOH 31. B BanHe 33 OuHMCTKM TeMmeparypa pacIlIaBJIEHHOTO
MeTaila 5C MOAAEPIKUBACTCS WM YBEJIHMYUBAETCS C MOMOIIBIO OOJYyYEHUs! PaCIUIaBIEHHOTO
Mmetajuia Sc¢ sekTponHbiMu mynrkamu 20¢ u 20d. TTocpeacTBoM 3TOro mpuMecH, CoAep KalIuecs
B PaCIUIaBJICHHOM MeTajule 5C, YAAISKOTCA U T.I., U PACIUIABJICHHBIM METAI 5C OYMINAETCH.
ITocne 3TOro OYMINEHHBIN PACIUIABICHHBIH METAT 5S¢ TeueT B jurelHyo popmy 40 u3 yactu
33a CIMBHOrO HOCKa, NPEAYyCMOTPEHHON HA KOHLEBOM 4YacTW BaHHbI 33  OUYMCTKH.
PacrutaBneHHbIi MeTaiut Sc 3aTBepaeBaeT B IUTeHHON Gopme 40, MPOU3BOAS TEM CAMBIM CIIMTOK
50. BanHa, cocrosiiiasi U3 MIaBUIbHON BaHHBI 31 U BaHHBI 33 OYUCTKH, Kak Moka3aHo Ha Dwur. 1,
TaKXe YIIOMUHAETCS KaK «JIMHHAsI BAHHAY.

[0005]

C npyroii ctoponsl, DJI-mieus 1B, nokasanHast Ha @ur. 2, BkirodaeT B cedst vactu 10A u
10B momaum ceipbs, snekTpoHHble Mymku 20A — 20D, BanHy 30 O4HCTKH U JUTEHHYIO GopMy
40. BaHHa, KOTOpasi COCTOUT TOJBKO U3 BaHHbI 30 OUMCTKH, TAK)KE YIOMUHAETCS] KaK «KOPOTKasi
BaHHa» B OTJIMYME OT «IJMHHON BaHHbI», Moka3zaHHON Ha Pur. 1. B DJI-meun 1B, koropas
UCTIOJIB3YEeT KOPOTKYHO BaHHY, TBEPAOE ChIpbe 5, KOTOpoe pa3melieHo Ha 4dactax 10A u 10B
MOJAaYU ChIPbsl, IJIABUTCA BJIEKTPOHHBIMHU JIy4aMH, KOTOPbBIE H3JIYYAIOTCS U3 3JIEKTPOHHBIX
nymwek 20A u 20B, u pacmiaBieHHOE CbIpb€ 5 KamaeT B pacIUIaBIEHHBI MeTaml Sc,
Haxopsmiicss B BaHHe 30 oumctku, ¢ vacteir 10A u 10B momauu cbippsi. Takum oOpasom,
IUIaBWIbHAS BaHHA 31, mpowumrocTpupoBanHas Ha Pur. 1, Moxer ObITh ycTpaneHa u3 DJI-neun
1B, nmpowmmoctpupoBaHHoii Ha @ur. 2. B pononHeHue k 3TOMy, B BaHHe 30 OYHCTKH
TeMIepaTypa PacIUIaBJICHHOIO MeTaula SC MOAAEPKUBACTCS WIH YBEIMUUBAETCS C MOMOILIBIO
U3Jy4eHHs] 3JIEKTPOHHBIX Jyded u3 3yekTpoHHOl nymku 20C B IIHPOKHUX Mpenesax Ha BCHO
MOBEPXHOCTh pacIuiaBieHHOro meramia Sc. IlocpeacTtBomM 3TOro mpumecH, COmeprKaliuecs: B
pAaCIUIaBIIEHHOM MeTajuie SC, YIAIAOTCA U T.I., U TAKUM 00pa3oM pacIUIABJICHHBIH METaJlT 5S¢
ounmaercs. IToce 3TOro OUMIEHHBIH pacIIaBIeHHBIH METaJUl SC Te4eT B JUTEHHYIO (hopmy 40
13 4acTu 36 CIMBHOIO HOCKA, NMPEAYCMOTPEHHOM Ha KOHLEBOW 4acTH BaHHBI 30 OYUCTKH, U
MPOU3BOAUTCS CIUTOK S0.

[0006]

B ciaydae mpowm3BOACTBA CNIMTKAa C HCHOJIB30BAHWEM BAaHHBI W JINTEHHOH (HOPMBI
MOCPENCTBOM IPOLIECCa SJIEKTPOHHOIYUEBOTO IUIABJICHMS, KaK OBLJIO OMHMCAHO BBILIE, €CIIH
IIPUMECH MOMAAyT B CIUTOK, OHU CTaHYT NPUYMHOMN TpeluH B ciuTke. ClenoBaTenbHO, UMEeTCs
noTpeOHOCTh B pa3pabOTKe TEXHOJOTHH 3JIEKTPOHHOIYUEBOrO IUIABJIEHHUS, KOTOpasi MOria Obl
rapaHTUPOBATh HEMONAAaHUE IPUMECEN B PACILIABIECHHBIN METaJUl, KOTOPBIA TEUET B JINTEHHYIO
¢dopmy u3 BanHBL [IprMecu MpOUCXOAAT IITaBHBIM 00pPa30M U3 ChIPbS, U KIACCUPUIIPYIOTCS HA

nBa Buzaa, a uMmeHHo, BBII (Bkmouenust Bbicokoil muotHoctu) u BHII (BkuroueHuss HU3KOH



wiotrHoctr). BBII mpencraensier co0ol, Hampumep, NpUMeCh, B KOTOPOH TJIABHBIM
KOMITOHEHTOM siBJIsieTCsl BonbpaM, U rioTHOCT> BBII Gosnblie mioTHOCTH pacriiaBIeHHOTO
tutaHa. C pgpyroit croponsr, BHII mpencrasmsier coboil mpumech, B KOTOPOH TJIaBHBIM
KOMIIOHEHTOM SIBJISIETCS a30TUPOBAHHBIN THUTaH U T.M. BHyTpenHsas ydacte BHII naxomurcs B
MOPUCTOM COCTOSIHUM, U MO3TOMY IIOTHOCTH BHII MeHbIe NIOTHOCTH pacIIaBJIEHHOTO
TUTAHA.

[0007]

Ha BHyTpeHHe#l NOBEPXHOCTH OXJAKAAeMOW BOJOW METHOW BaHHBI (POPMHUPYETCs
OTBEPKACHHBIA CJIOH, TPEACTaBIAIOMUN COOON pPAaCIUTaBICHHBI THTaH, 3aTBEPAEBLIMI OT
COTIPUKOCHOBEHUsI C IOBEPXHOCTBIO BaHHBL. JTOT OTBEP)KACHHBI CJIOH H3BECTEH Kak
«rapaucax». Cpean BbIIEYNOMSHYTBIX IpuMeceil, mnockoibky BBII umeroT BBICOKYIO
OTHOCHTEJIbHYIO TUIOTHOCTB, OHH OCEIAIOT B PACILIABJIEHHOM MeTajuie (PaCIUIaBJICHHOM THTAHE)
B BAaHHE WU MPUIUINAOT K IOBEPXHOCTU TapHUCAXa, U TEM CaMbIM YJABIHUBAKOTCA, W,
CJIeIOBaTeNbHO, BeposTHOCTh mnonaaanus BBII B cautok cranoButrcs Huskoil. C apyroit
CTOPOHBI, MOCKOJBKY MIOTHOCT, BHII MeHbIe MIOTHOCTH PaCIIaBI€HHOIO TUTaHA, OCHOBHAs
yacte BHII BcruibiBaeT Ha MOBEPXHOCTh PACIUIABJICHHOIO METa/ljla BHYTPU BaHHBL. B TO Bpewms
kak BHII BCruibIBalOT Ha MOBEPXHOCTh PACIUIABIEHHOIO MeTajula, a30T AupPyHAMPYET B
pacIuUIaBlIeHHBId METa/UI U PAacTBOPSIETCS B HEM. B cilydae MCHONb30BaHUs IJIMHHON BaHHBI,
noka3aHHON Ha Pur. 1, MOCKONMbKY BpeMsi NpeObIBaHUs PACIUIABICHHOTO MeTajlla B JTMHHOM
BAaHHE MOXeT OBbITh YBEJIUYEHO, CTAHOBHUTCS Jierde 3acTaBUTh npumecH, Takue kak BHII,
PacTBOPATBECS. B PACIUIABJICHHOM METAJIE MO CPABHEHUIO CO CIIy4aeM UCIOJIb30BAHUS KOPOTKON
BaHHbL. C ApYyroil CTOPOHBI, B Clay4yae UCIONb30BAHUA KOPOTKOI BaHHBI, KaK MOKa3aHO Ha Pwur.
2, TIOCKOJIbKY BpeMsi MpeObIBaHMs PACIIABJIEHHOI'O MeTajula B KOPOTKOH BaHHE MEHbLIE IO
CPaBHEHHUIO C JUIMHHON BAaHHOH, BEPOSTHOCTb TOTO, YTO NPUMECH He OyIyT pacTBOPSTHCS B
pacCIIaBICHHOM MeTalljle, SIBJISETCS BBICOKOM IO CPAaBHEHUIO C HCMIONb30BAHUEM IJIMHHOU
BaHHbI. Kpome Toro, B ciyuae BHII, koTOpble HUMEIOT BBICOKOE COAEpPIKaHUE a30Ta, MOCKOJIbKY
TEMIIEpaTypa UX PACTBOPEHUs SIBJISIETCS] BBICOKOH, BeposATHOCTH Toro, uto BHII pacteopsiTcs B
pacIUIaBIieHHOM MeTajie 3a Bpemsi mnpeOblBaHUS TPU HOPMajbHOH paboTe, sBISIETCS
YpE3BbIYANTHO HU3KOM.

[0008]

ITostomy, Hanpumep, ITaTeHTHBINH TOKYMEHT 1 pacKpbIBaeT COCO0 3JIEKTPOHHOIYYEBOTO
MJIaBJIEHUS] METAJUINYECKOrO TUTaHA, B KOTOPOM MOBEPXHOCTh PACIIJIABJIEHHOIO METAJJIA B BAHHE
CKAaHMPYETCsl 3JIEKTPOHHBIM JIy4OM B HAIpPAaBJIECHUH, MPOTHUBOINOJOKHOM HAIpPaBICHUIO, B
KOTOPOM pACIUIABJICHHBIH METAJJI TE€4YeT B JIUTEHHYIO (OpMy, U CpPEAHss TeMIeparypa
PAacCIUIaBIEHHOTO MeTajula B 00JACTH, CMEXHOH C BBITYCKHBIM OTBEPCTHEM ISl PACIUIABIEHHOTO
MeETajula B BaHHE, TOAAEPKUBAETCA PABHOW WUJIU BBILIE, YEM TEMIIEpaTypa IUIABJICHHs IPUMECEH.
B coorBercTBUM ¢ METOAUKON, packpeITol B IlaTeHTHOM AOKyMeHTe 1, myTem CKkaHUPOBaHUs
SJIEKTPOHHBIM JIYYOM 3UIr3arooOpasHbIM  00pa3oM B  HAaNpaBJICHWH, IPOTHUBOIIOJIOKHOM
HAIPaBJIEHUIO IIOTOKA PACIUIABIEHHOTO MeTajljla, MNPEANPUHUMAETCS IOMNBITKA OTTOJIKHYTH

O6paTHO MMPUMECH, KOTOPBIC BCILJIBIBAOT HA MMOBCPXHOCTH PACILUIaBJICHHOI'O ME€TAaJlIa, yTOOBI OHH



HE TIOMaIaiv B JIUTEHHYIO hopmy.

CIIMCOK AOKYMEHTOB ITPEJITECTBYIOIIETI'O YPOBHA TEXHUKHU

ITATEHTHBIE JIOKYMEHTbI

[0009]

ITaTentHbli nokymeHT 1: JP2004-232066A

HEIMATEHTHbBIN IOKYMEHT

[0010]

HenarentHeiii nokyment 1: Tao Meng, «Factors influencing the fluid flow and heat
transfer in electron beam melting of Ti—-6A1-4V», (2009)

CYHIHOCTD U3OBPETEHUA

TEXHUYECKASA ITPOBJIEMA

[0011]

OnHako B COOTBETCTBUU CO CIOCOOOM, PACKPBITBIM B BBILIEYNOMSHYTOM [laTeHTHOM
IOKyMeHTe 1, TIOCKOJIbKY CKaHMPOBAHUE 3JIEKTPOHHOTO JIy4a OCYINECTBJISIETCS B HAIPABJICHUHU,
MPOTHBOMOJIOXKHOM HAIPABICHHIO MOTOKA PACILIABIEHHOIO METaJlIa, CYLIECTBYET BEPOSITHOCTD
TOTO, YTO MPUMECH, HAXOMSIIUECS AAJBINE 110 NMOTOKY PACIUIABJICHHOTO METajlla OTHOCHTEIBHO
NOJIOXKEHUSI OOJIy4EeHHUsI 3JIEKTPOHHBIM JIY4OM, MOMAAyT B JUTEHHYO (popmy. B nmomonHeHune k
3TOMy, JAajblie M0 MOTOKY PAaCIUIABJIEHHOTO METaJlla OTHOCUTEIBHO MOJOKEHHs OOIydeHHs
3JIEKTPOHHBIM JIy4OM MOTOK PACIUIABJIEHHOTO METajIa YCKOPSETCs K JIUTEHHON (popMe, U TaKuM
o0Opa3oM Bpemst peObIBaHMs PACIUIABIEHHOTO METajUla B BAHHE YMEHBINAETCS, U CYLIECTBYET
BEPOSITHOCTb TOTO, 4TO K03(duumeHT ynaneHus npumeceidi ymensmurcs. Kpome toro, xorma
NpUMECH TMPHUCYTCTBYIOT Jajibllle IO IIOTOKY PACIUIABJIEHHOTO METalja OTHOCHTEJBHO
HOJIOXKEHHST OOJTY4eHUsI JIEKTPOHHBIM JIY4OM, PUCK MX MOMAJaHUS C MOTOKOM PACIUIaBJIEHHOTO
MeTalla B JIUTeHHYI (opMmy yBennuuBaercs. 1o 5TUM NpUYMHAM CYIIECTBYET BEPOSITHOCTH
TOrO, 4YTO NMPHUMECH, COAEp’KAaIUeCs] B PACIUIABJIEHHOM MeTajule BHYTPU BaHHBI, B YaCTHOCTHU
BHII, BcmbiBaromme Ha TOBEPXHOCTh PACIUIABJICHHOIO MeTauia S5cC, OyAyT BBITEKaTh B
JUTEHHYO (OpMy U3 BaHHBI M OKAXKYTCS B CIUTKE, KOTOPbIA (popmupyercs B uteiiHon Gopme.
CrnenoBarenbHO, CyIIECTBYET MOTPEOHOCTh B CIIOCOOE MPOM3BOACTBA METAJIMYECKOTO CIIUTKA,
KOTOPBIH MyTeM MPEIOTBPAIIECHUS BBITEKAHHUS U3 BAaHHBI B JUTECHHYIO (HOpMy MpHUMeEce, TaKux
kak BHII, mor Obl mpenoTBparaTe nonajaHue npuMeceii B CIIUTOK.

[0012]

3amada HaCTOSILIETO M300PETeHUs], KOTOPOE OBLJIO CO3/IaHO C YYETOM BBILICYTIOMSIHYTON
npoOJIeMbI, COCTOUT B TOM, YTOOBI MPEIJIOKUTh HOBBIA U YIYYIIEHHBIH CIIOCOO MPOU3BONCTBA
METAJUTNIECKOTO CIUTKA, KOTOPBIH MO3BOJISUT Obl HHTHOMPOBATH MOMAIaHUE B CIMTOK NPUMECEH,
COIEPIKALITNXCS B PACIUIABIEHHOM MeTaJlle B BAHHE TIEU .

PEITEHUME ITPOBJIEMBI

[0013]

Jdnsg  Toro, dYroObl pEIIUTh BBILEYIIOMAHYTYI0 TPOOJEMy, B COOTBETCTBHH C
OTIpeNIEeNIEHHON TOYKOH 3pEeHUsl HACTOSIIEro M300peTeHus MpeasaraeTcst crnocod Mpou3BOACTBA

MCTAJUIMYECKOIo0  CJIMTKa MyTEM HCIIOJIb30OBAHUSA BHGKTpOHHOqueBOﬁ neyu, HMeIOHleﬁ



3JIEKTPOHHYIO MYLIKY, CIIOCOOHYIO YIIPABIATH MOJOXKEHUEM OOJY4YEeHHUs 3IEKTPOHHBIM JIy4OM, U
BaHHY, KOTOpas HAaKalUIMBAaeT PACIUIABJIEHHBI METaul U3 METAJJINYECKOrO ChIPbsl, MPUYEM
METAJUIMYECKUN CIIUTOK CONepKUT B cymMMme 50 mac.% uim OoJblie IO MEHbIIEH Mepe OIHOTO
METAJUTNYECKOTO 3JIEMEHTA, BHIOUPAEMOTro U3 IPYIIbL, COCTOSALIEH M3 TUTAHA, TaHTajla, HUOOUS,
BaHaIMs, MOJHOAEHA W LIUPKOHMS, B KOTOPOM: CPeIM MHOXKECTBA OOKOBBIX CTEHOK BAaHHBI,
KOTOpasi HAaKAIUIMBAeT PACIUIABJICHHBIH METaJUl U3 METAJUIMYECKOrO ChIpbsi, mepBas OOKOBas
CTEHKa TPENCTaBiIsieT COOOH OOKOBYIO CTEHKY, CHAaOXXEHHYIO YaCThIO CIMBHOTO HOCKA IUIS
BBITEKAHUS] PACIUIABJICHHOTO MeTajula W3 BaHHbI B JIMTEHHYIO (OpMy, JHHHS OONydeHUs
pacronaraercsi B MOCJAEAYOIEH MO TEYSHUIO O0JIACTH MEXAY MPEIIIECTBYIOMIEeH M0 TEUESHHUEO
00J1acThIO, B KOTOPOH METAJUIMYECKOE ChIPhE IMONAETCS HA MOBEPXHOCTh PACIUIABICHHOTO
MeTajula, ¥ TIepBOi OOKOBOH CTEHKOMH, Tak uTO JUHHUA O0JydeHHs OJOKHUPYET YacTh CIUBHOTO
HOCKa, W JIB€ KOHLIEBbIE YACTH JIMHUU OOJYYeHMs PAaCIoOJIararOTCsi B HEMOCPEICTBEHHON
O6mm30cT OT OOKOBOM CTEHKH BAHHBI, TIEPBBIN 3JIEKTPOHHBIN JIyd U3JIy4aeTCsl Ha MOBEPXHOCTh
PAaCIUIaBIIEHHOTO METAJlIa BAOJb JHHUU OOJYYEHHS, U M3JIy4YeHHE NEPBOTO 3JIEKTPOHHOIO JIy4ya
BIOJb JIMHUM OOJY4eHHUs YBEIWYHBAeT TeMmnepatypy mnoBepxHocTH (T2) pacriaBieHHOTrO
MeTajula Ha JIMHUM OOJydeHus Bblme cpenHed Ttemmepatypsl mnoepxHocTH (T0) Bceit
MOBEPXHOCTH PACIUIABJIEHHOTO METAJUIA B BAaHHE, M 00pa3yeT B HAPYKHOM CJIO€ PACIUIABICHHOTO
MeTajula OOpaTHBIA IMOTOK PACIUIABIEHHOIO METAJUIa, HANPABJICHHBIH B IPOTHUBOIOJIOKHYIO
nepBOi OOKOBOH CTEHKE CTOPOHY OT JIMHUU OOJTydEeHHUSI.

[0014]

B cooTBeTcCTBHM C HACTOALIUM H300pETEHHEM, 3a CHET M3JIyYeHHs 3JIEKTPOHHOIO Jy4a
BJIOJIb JINHUH OOJTyueHHs], KaK ObIJIO OMHCAHO BBILIE, HA TOBEPXHOCTb PACIUIABJIEHHOTO METaja
B BaHHE BbITEKaHWE NpUMecell U3 BaHHBI B JIMTEHHYI0 (OPMY NPENOTBPALIAETCS, U MOXKHO
IPEIOTBPATUTD MONAAAHNE IPUMECEH B CIIUTOK.

[0015]

JIBEe KOHIIEBbIE YACTH JIMHUU OOJIyYeHHsI PacIiojaraloTCs OKOJIO MePBOii OOKOBOM CTEHKH.

[0016]

JIBe KOHLIEBBbIE YaCTH JIMHUHM OOJYYEHHUs PACIONIATalOTCsl Y BHYTPEHHEW MOBEPXHOCTH
OOKOBOI CTEHKH WJIH B OOJIACTH, OTCTOSALICH OT BHYTPEHHEH MOBEPXHOCTU OOKOBOW CTEHKH Ha 5
MM WJIU MEHbIIIE.

[0017]

IToTok pacmyiaBiI€HHOrO MeTajlia MOKET OBITh MMOTOKOM OT JINHUH OOJIyYeHHsI, KOTOPbIH
OOXOOUT A0 OOKOBOW CTEHKH, KOTOpas MPOXOIUT IO CYIIECTBY MEPIIEHAMKYJISPHO K TEPBOH
OOKOBOI1 CTEHKE.

[0018]

Jluaus OONydeHUs MOXKET MMETh BBINYKIYI (OpMy, KOTOpasl BBICTYNAET OT YacTH
CJINBHOT'O HOCKA B OOPATHYIO CTOPOHY.

[0019]

JIluaus obnmy4yeHHss MOXeT UMeTb V—00pasHyr (Gopmy uiam GopMmy Ayrd OKPYKHOCTH,

I/IMeIOH_IGI\/’I AUaMETP, KOTOprﬁ paBE€H WA OoJIbIlIE YeM IMpHUHA BBIXOAHOTO OTBEPCTUA YaCTU



CJIMBHOT'O HOCKA.

[0020]

Jluaust obnyueHuss MoxkeT umeTb T—o0Opa3Hyro ¢opmy, KOTOpash BKIIIOUaeT B ceOs
MEPBYI0 TPSMOJIMHEHHYI0 4YacThb BJIOJIb TEPBOH OOKOBOH CTEHKH MEXIY OSTHMH JBYMS
KOHLIEBBIMHM YacTsIMH, M BTOPYIO MNPSIMOJMHENHHYIO 4acTb, KOTOpas MPOXOAUT MO CYILECTBY
NEePIEeHANKYJSIPHO K IEPBOH MPSIMOJIMHEWHON YacTH B CTOPOHY OT NepBOH OOKOBOW CTEHKH.

[0021]

Jlunaust oONy4eHUuss MOXKeT UMeTh (POpMy IPSMOI JIMHUU BIOJb NMEPBOil OOKOBOW CTEHKH
MeXy IByMsI KOHLIEBBIMU YaCTSMU.

[0022]

IToTOK pacruIaBIeHHOTO METAJIIa MOKET ObITh OOPATHBIM IIOTOKOM OT JIMHHH OOJTy4eHUs],
KOTOPBII HampaBJIeH K LEHTPY OT mapbl OOKOBBIX CTEHOK, KOTOPbIE OOpAIleHbl APYT K IPYTy U
MPOXOJIAT 1O CYIIECTBY NMEPIIEHANKYJIISIPHO K MEepBOH OOKOBOW CTEHKE BAaHHBI.

[0023]

JIuHus 00yYEHUS] MOXKET UMETh BBIYKIYIO (JOPMY, KOTOpasi BBICTYIIAET B HAMIPABICHUU
K 4aCTH CIIMBHOTO HOCKA.

[0024]

Jluaust obnmyueHuss mMoxkeT uMerb U—oOpa3Hyro (opmy, KOTopasi BKJIIOYAaeT B ceds
NEPBYIO TMPSIMOJIMHEHHYIO 4YacTh BAOJb MEPBOH OOKOBOM CTEHKM MEXAY IBYMs KOHIIEBBIMH
4acTAMM, a TaKXe€ BTOPYIO NPSMOJMHENHYIO 4acTb U TPETHIO MPSIMOJUHEIHYIO 4acTb OT ABYX
KOHLIEBBIX YaCTel NMEPBOM MPSAMOJUHENHON YaCTH, KOTOPbIE MPOXOIAT, COOTBETCTBEHHO, BIOJIb
OOKOBBIX CTEHOK, KOTOpble oOOpamieHbl Apyr K APYyry W TPOXONAT IO  CYIIECTBY
NEePIEeHANKYJSIPHO K IepBOii OOKOBOW CTEHKE BaHHBI.

[0025]

Bropoli 3neKTpOHHBINA JIyd MOXKET H3JIyd4aTbCs HA IIOJOKEHUE 3aCTOs IOTOKA
PACIUIaBIEHHOTO MeTajlla, KOTOPbIH BO3HUKAET OJjarofaps M3JMyYEHUIO MEPBOrO 3JIEKTPOHHOTO
Jy4a BAOJb JJMHUU OOJTyUEHHUS.

[0026]

MHOKECTBO MEPBBIX 3JIEKTPOHHBIX JIYYeH MOKET U3Jy4aThCsl BAOJIb JUHUUA OOJyYEeHUs C
UCTIOJIb30BAHUEM MHOJKECTBA 3JIEKTPOHHBIX MYIIEK TaK, YTOOBI MYyTH MEPBBIX 3JIEKTPOHHBIX
Jy4el NepeceKanuch WM NePeKpbIBAIMCH HA TOBEPXHOCTU PACILIABIEHHOIO METaJlIa.

[0027]

Banna moker KOH(UIypHpPOBaTHCS Tak, YTOOBI OHAa BKJIOHYaNa B ce0sl OOHY TOJIBKO
BAaHHY OUHCTKH, B KOTOPOH METaJUINYeCKO€ ChIpbE€ IJIABUTCS B YaCTH MOAAYU ChIPbs, KaNaeT U3
4aCTU MOJA4M ChIpbsl B BAaHHY, U META/NINYECKOE ChIpb€ OYMILAETCS B PacIUIaBIEHHOM MeTallje
BHYTPHU BaHHBI OUHUCTKU.

[0028]

BanHa MoxeT OBITh MHOTOCTYNEHYAaTOH BAaHHOW, B KOTOPOH MHOMKECTBO pa3esieHHBIX
BaHH OOBEIMHEHBI U PACIIOJIOXKEHBI ITOCIEN0BATEIbHO, IPUYEM B KaKIOH U3 pa3/ieNIeHHbIX BaHH

MEPBBIN 3JIEKTPOHHBIHN JIyd U3JIy4aeTCsl HA MOBEPXHOCTh PACIUIABJIEHHOTO METaJlIa BAOJIb JINHUU



o0JyueHus1, KOTOpasi PacroyiokeHa TaKUM 00pa3oM, 4TO JIMHHS OOJy4deHus OJOKHpYeT 4acTb
CJIIMBHOTO HOCKa B OOJIACTH HHUXXE IO TEUEHHIO, a JIB€ KOHLIEBbIE YaCTH JIMHUM OOJIyUeHHS
pacIonararTcsi B HEOCPEICTBEHHOM 01M30CTH OT OOKOBOW CTEHKU Pa3/ieIeHHON BaHHBI.

[0029]

Kpome Toro, merajmmmueckoe cCbipbe MOxkeT coaepxkarb S50 mac.% wuiam Oosblie
3JIEMEHTAPHOIO TUTAHA.

ITOJIE3HBIE DOPEKTHI U30BPETEHUA

[0030]

B CcOOTBETCTBHM C OMUCAHHBIM BBIIIE HACTOSILINM H300pETEHHEM IOMaaHue B CIUTOK
NpUMECeH, CONEpKaBIIMXCS B pPACIUIABICHHOM MeTajule B BAaHHE II€YH, MOXET OBbITh
UHTUOUPOBAHO.

KPATKOE OITMCAHUE YEPTEXENU

[0031]

[@ur. 1] ®@ur. 1 npencrasisier cobOl CXEMaTUYECKYIO TUATPAMMY, HILIFOCTPUPYIOIIYEO
3JIEKTPOHHOJYYEBYIO MIeUb, KOTOPAs BKJIOUAET B ceOsl ITMHHYIO BaHHY.

[@ur. 2] ®@ur. 2 npencrasisier OO0 CXEMATHYECKYIO TUArPaMMYy, HIUTFOCTPUPYIOLIYIO
3JIEKTPOHHOJYYEBYIO NIeUb, KOTOPAs BKIIIOYAET B CeOs KOPOTKYIO BAaHHY.

[@ur. 3] ®@ur. 3 npencrasisier cOO0H CXEeMAaTUYECKYIO TUATPAMMY, HILIIOCTPUPYIOLIYIO
3JIEKTPOHHOJYYEBYIO I1€4b (C KOPOTKOHM BaHHOI), KOTOPasi OCYIIECTBIIIET CIIOCO0 MPOM3BOACTBA
METAJUIMYECKOrO0  CIMTKAa COIJIaCHO IEePBOMY BAPHUAHTYy OCYLIECTBJICHHUS HACTOSILErO
n300peTeHus.

[@ur. 4] dur. 4 npexacraBisier co0O BUA CBEPXY, WUIIOCTPUPYIOIIHI OIUH MpPHMEp
JUHUM OOJTyYeHMsl M MOJAIOLINX JIMHUH B BaHHE COTJIACHO MEPBOMY BAPHAHTY OCYILECTBIICHUS
HACTOSIIEro N300peTeH s

[@ur. 5] ®ur. 5 npencrasisier coO0i YACTUYHOE MONEPEYHOe CeYeHne Baob UK [-1,
noka3aHHoi Ha Dur. 4.

[@ur. 6] dur. 6 npeacraBiaseT coOOM BUA CBEPXY, WUTIOCTPUPYIOLIHI OIUH TpPUMEP
MOTOKA PACIJIABJIEHHOTO METaJlla, KOTOPBIHA (POPMHUPYETCs], KOTIa 3JIEKTPOHHBIH JIyd H3JIy4aeTcs
BIOJb JIMHUU OOJIy4EHHsI COTJIACHO CMOCOOy MPOU3BOACTBA METAJUIMYECKOrO CIIUTKA MEPBOTrO
BapHUAHTA OCYINECTBJICHUS] HACTOSLIETO N300PETEHUSI.

[@ur. 7] ®ur. 7 npeacraBiseT coOOW BUA CBEPXY, WUTIOCTPUPYIOIIHI OIUH HpPUMEp
JMHUU OOJTy4eHHsI COTJIACHO NMEPBOMY BapUAHTY OCYLIECTBICHUS HACTOSIILEr0 H300pETeHHUS.

[@ur. 8] ®ur. 8 mpencrapnsieT COOOH MOSICHUTENbHBIM HYePTEK, WLTOCTPUPYIOIIUH
APYroi mpuUMep JHHUU OOJNYYEHHUs! COTJIACHO MEPBOMY BAPHUAHTY OCYINECTBJICHHS HACTOSIIETrO
n300peTeHusI.

[@ur. 9] dur. 9 mpexacrapiseT coOOW BUA CBEPXY, WUTIOCTPUPYIOIINI OIUH MpPUMEP
MIOTOKA PACIIJIABJIEHHOTO METaJlIa, KOTOPBIHA (POPMHUPYETCs], KOTa 3JIEKTPOHHBIHN JIyd H3JIy4aeTcs
BIOJb JIMHUU OOJyUEHHs! COTJIACHO CIoco0y MPOHM3BOACTBA METATMYECKOTO CIHUTKA BTOPOTO
BapUAHTa OCYIIECTBJIEHUS] HACTOALIETO N300PETEHUs.

[@ur. 10] @ur. 10 npexncrasnser codoil BUI CBEPXY, WILTFOCTPUPYIOIIUN (OPMY JIMHUH



00JTy4eHUsI COTIIACHO BTOPOMY BapHAHTy OCYIIECTBJICHUS HACTOSIIETO N300PETEHNUS.

[@ur. 11] @ur. 11 npencrasisier cobol BUI CBEPXY, WLTIOCTPUPYIOLINI OOUH TPUMEP
IIOTOKA PACIIIaBJIEHHOTO METaJl1a, KOTOPBIH (POPMHUPYETCs, KOTa 3JIEKTPOHHBIH JIyd H3J1y4aeTcs
BJOJIb JIMHUM OOJIy4EHUs! COTJIACHO CIOCOOY MPOM3BOACTBA METAJUIMYECKOTO CIIUTKA TPETHEro
BapUAHTA OCYILECTBJICHUS] HACTOSILIErO NU300PETEeHUs.

[@ur. 12] ®ur. 12 npencrasnsier coOOi BUA CBEPXY, WIIFOCTPUPYIOIUN OIUH MPUMED
JUHUM OONy4YeHWs] W TMOMAOUIMX JIMHUM B BaHHE COMIACHO YETBEPTOMY BAapHAHTY
OCYIIECTBIICHHSI HACTOSIIErO H300PETEHHSI.

[@ur. 13] ®ur. 13 npencrasisier coOOl BUI CBEPXY, WLTIOCTPUPYIOIIHMI OIUH TPUMED
MOTOKA PACIJIABJIEHHOTO METaJlIa, KOTOPBIH (POPMUPYETCS, KOT/IA 3JIEKTPOHHBIN JIyd HU3JTy4aeTCsI
BJOJIb JIMHAH OOJIY4E€HHUS COTJIACHO CIOCO0Y MPOM3BOACTBA METAITHMYECKOTO CIIMTKA YETBEPTOTO
BapHUAHTA OCYINECTBJIEHUS] HACTOSLIETO N300PETEHUSI.

[@ur. 14] ©ur. 14 npencrasisier coO0OH BUI CBEPXY, WLTIOCTPUPYIOIIMI OIUH TPUMEP
JMHUU OOJTy4eHHsI COTJIACHO YETBEPTOMY BAPHAHTY OCYLIECTBICHHS HACTOSIILIETO U300 PETEHHUS.

[@ur. 15] @ur. 15 mpencrasisier codol BUI CBEPXY, WLTIOCTPUPYIOIIMI OOUH TPUMED
JMHAU OOJTy4eHHsI COTJIACHO YETBEPTOMY BAPHAHTY OCYIIECTBIICHUS HACTOSILETO U300 PETEHMUS.

[@ur. 16] Pur. 16 npexacrasiser coOOH BHI CBEPXY, WLOCTPUPYIOIIHNNA V—00pa3HbIi
nyTh OOJy4eHUs], KOTOPBIN sIBJIsAeTCs] MoAM(UKanuel JTUHUN OOJydeHHsI COTIIACHO YETBEPTOMY
BaPUAHTY OCYLIECTBIICHHS HACTOSINEro H300peTeHHUSI.

[@ur. 17] Pur. 17 mnpencrasisier coOOll BuUA CBEpXy, WUIOCTPUPYIOIIUN TyTh
oOny4enust B popMe AYrH OKPY>KHOCTH, KOTOPBIH sIBJIsIeTCs MOAM(UKAIEH JTUHUN OO0TyYeHHS
COI'JIACHO Y€TBEPTOMY BapHAHTY OCYIIECTBJIEHUS HACTOSALIETO U300PETEHNUS.

[@ur. 18] dDur. 18 mpeacrasnsier cobol Bua cBepxy, wumocTpupyoumii U—oOpa3Hblit
nyTh OOJyYeHHsI, KOTOPBIH siBNIsieTCss MOAU(pUKAIMEH JIMHUN OOJYYEeHHUs! COTIACHO Y€TBEPTOMY
BapUAHTY OCYIIECTBJIEHHS HACTOSIIETO H300pEeTEeHHS.

[@ur. 19] ®ur. 19 npencrasiser coOOl CXeMaTHYECKHd BUJ CBEPXY, HIUTFOCTPUPYIOLIHIA
OJIUH MpHUMep KOH(PUTYPALIUH MHOTOCTYTIEHYATOW BAHHBI.

[@ur. 20] ®ur. 20 npencraBnsieT cOOOH MOSCHUTEIBHBI YEPTEX, WLTFOCTPUPYIOLIHUIA
pe3yibTaT MOAEIUPOBaHUs cornacHo [Ipumepy 1.

[@ur. 21] ®ur. 21 npencraisier coOOi qUarpaMmy JIMHUN MOTOKA, UJLUTOCTPUPYIOIIYIO
TE€UEHUE PACIUIABJIIEHHOIO MeTajuia cornacHo Ipumepy 1.

[@ur. 22] ®ur. 22 npencrasnsier coOOH MOSICHUTENIBHBIA YEPTEK, WILTIOCTPUPYIOLIHIA
pe3ybTaT MOAEIUPOBaHUs cornacHo [Ipumepy 2.

[@ur. 23] ®ur. 23 npencrasnsier coOOH MOSICHUTENBHBIA YePTEXK, HILTIOCTPUPYIOLIHIA
pe3yabTaT MOAEIUPOBaHUs cornacHo [Ipumepy 3.

[@ur. 24] ®ur. 24 npencrasnsier cOOOH MOSICHUTENbHBIA YEPTEXK, WILTFOCTPUPYOLIHUIA
pe3yJibTat MoaeaupoBanus cornacHo [lpumepy 4.

[@ur. 25] @ur. 25 OOBSICHUTENbHBIA HYEPTEX, WIIFOCTPUPYIOWUN JHHUU OONydeHUs
IIpumepa 5.

[@ur. 26] Pur. 26 npencrapnasier coOOH MOSCHUTENbHBIM YePTEXK, HILTIOCTPUPYIOLIUIA



pesynbTaT MOAeNUpoBaHus coriacHo [Ipumepy 5.

[@ur. 27] @ur. 27 npencrasisier coOOH MOSICHUTEIbHBIN
auHIo o0y4denus [Tpumepa 6.

[@ur. 28] ®ur. 28 mpencrasisier cOOOH NMOSCHUTEIbHBIN
pesyJbTaT MOAenupoBaHus cornacHo Ilpumepy 6.

[@ur. 29] ®ur. 29 npencrasnsier coOOI MOSICHUTEIBHBIH
auHMo o0syuenus [Ipumepa 7.

[@ur. 30] ®ur. 30 nmpencrasisier coOOH TMOSICHUTEbHBIN
pe3yJbTaT MOAEIUPOBaHUs cornacHo [Ipumepy 7.

[@ur. 31] ®ur. 31 npencrasisier coOOH MOSICHUTETbHBIN
pe3ybpTaT MOAEIUPOBaHUs cornacHo [Ipumepy 8.

[@ur. 32] @ur. 32 mpencrasisier cOOOH TOSICHUTETbHBIN
pe3ysbpTaT MOAEIUPOBaHUs cornacHo IIpumepy 9.

[@ur. 33] @ur. 33 mpencrasisier cOOOH TOSICHUTETbHBIN
pe3yibpTaT MoaenupoBanus cornacHo Ipumepy 10.

[@ur. 34] ©ur. 34 npencrasisier cOOOH TOSICHUTETbHBIN
pe3yibpTaT MOAEIupoBaHus cornacHo Ipumepy 11.

[@ur. 35] @ur. 35 mpencrasisier coOOH TOSICHUTETbHBIN
pe3ybpTaT MOAEIUpoOBaHus cornacHo Ilpumepy 12.

[@ur. 36] @ur. 36 mpencrasisier cOOOH MOSICHUTEIbHBIN
pe3ysbpTaT MOAEIUpPOBaHus cornacHo Ilpumepy 13.

[@ur. 37] ®ur. 37 npencrasisier cOOOH MOSICHUTEIbHBIN

pe3yJbTaT MOAENUPOBaHus corinacHo CpaBHUTENBHOMY IIpUMepy 1.

[@ur. 38] ®ur. 38 mpencraensier coOOW MOSICHUTENbHBIN
auHU0 00sydeHusi CpaBHUTENBHOTO ipuMepa 2.

[@ur. 39] ®ur. 39 npencrasisier coOOH MOSICHUTEIbHBIN

pes3yJIbTaT MOAENUPOBaHUs coriaacHo CpaBHUTENBHOMY IPUMEPY 2.

[@ur. 40] ®@ur. 40 OOBSICHUTENBHBIA HYEPTEX, WILTFOCTPUPYIOLIUI

CpaBHuTenbHOrO nNpumMepa 3.

[@ur. 41] ©ur. 41 npencrasisier coOOH MOSICHUTETbHBIN

pe3yJbTaT MOAENUPOBaHUs cornacHo CpaBHUTENBHOMY IIPUMEpPY 3.

[@ur. 42] ®ur. 42 npencraBisieT cOOOW MOSICHUTENbHBIH
TUHUIO 00ydeHust CpaBHUTEIBHOTO TIpuMepa 4.

[@ur. 43] @ur. 43 mpencrasisier cOOOH TOSICHUTETbHBIN

Pe3yJIbTaT MOAETUPOBaHUS cormacHO CpaBHUTENBHOMY NpUMepy 4.

[@ur. 44] ©ur. 44 npencraBisieT cOOON MOSICHUTENbHBIN

YEPTEK,

YEPTEK,

YepTeK,

YEePTEeK,

YEPTEK,

YEPTEK,

YEPTEK,

YEPTEK,

YEPTEK,

YEPTEK,

YEPTEK,

YepTeK,

YEPTEK,

YEPTEK,

YEPTEK,

YEPTEK,

YEPTEK,

WJUTIOCTPUPY 0L

WJUTIO CTPUPY O LA

WJUTIOCTPUPYIO UM

WJUTIOCTPUPYIOIIU I

WJUTIOCTPUPYIO LN

WJLTIOCTPUPYIOIIU I

WJUTIOCTPUPYIOIIU I

WJUTIOCTPUPYIOIIU I

WO CTPUPYIOIIU I

WJUTIO CTPUPY 0L

WJUTIO CTPUPY O LA

WUTIOCTPUPYIOIIU I

WJUTIOCTPUPYIOIIU I

JMHUAU OONy4YeHUs

WJUTIOCTPUPYIOIIU I

WJUTIOCTPUPYIO LU

WJUTIOCTPUPYIOIIU I

WUTIOCTPUPYIO LI

pes3yJbTaT NPOBEPKU NMPUMEPA, OTHOCSILErocsl K MOBEASHMIO MIOTOKA PACIUIABIIEHHOTO METala.

[@ur. 45] ®ur. 45 npencrapnsier coOOH MOSICHUTENbHBIA YePTEXK, WILTIOCTPHUPYIOLIHIA

pe3yJIbTaT NPOBEPKHU NMPUMEPa 3JEKTPOHHOIO Jy4a [uisl yCKopeHus pactsopenuss BHIL.

OIIMCAHME BAPMAHTOB OCYIIIECTBJIEHUA
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[0032]

Jlanee B HACTOsIIEM JAOKYMEHTE MPEANOYTUTENbHbIE BapUAHTBI OCYIIECTBJICHUS
HACTOSIIIEro M300pereHus: OyAyT OMUCAHBI CO CCBUIKOW Ha mpujaraemble ueptexu. CremyeT
OTMETUTb, YTO B HACTOSILIEM ONUCAHWU U B CONPOBOAMTENBHBIX 4YEpTEXKaX COCTABIIIOLINE
3JIEMEHTBI, HMEILIUEe IO CYLUECTBY OJUHAKOBYIO (DYHKIMOHAJIBHYIO KOH(UIypaLuo,
0003HAYAIOTCS OAMHAKOBBIMU CCBUIOYHBIMH CHMBOJIAMHM, M UX IIOBTOPHOE OIHMCAHHE
OITyCKAETCS.

[0033]

[1. TlepBbIii BApUAHT OCYLIECTBIEHUS |

CHauama Oygmer ommcaH crnoco0 MNPOM3BOACTBA METAJUIMYECKOrO CIHMTKA COIJIACHO
NEePBOMY BapUAHTy OCYLIECTBJIECHHS HACTOSILIETO H300PETEHHUS.

[0034]

[1.1. KoHdurypauus 31€KTpOHHOIYYEBOH IIABHIIbHON TIeYH |

Crauana co ccpuikoii Ha @ur. 3 Oyzmer ommcaHa KOH(UrypaLus 3JEKTPOHHOIYYEBOM
Heyn AJIs1 OCYLIECTBJIEHHsI CIIoco0a MPOU3BOACTBA METAJUIMUECKOrO CIIUTKA B COOTBETCTBUU C
HACTOSIIUM BAapUAHTOM OCyIlecTBieHHs. Pur. 3 mnpencraBiseT co0OH CXEMaTHUECKYHO
auarpaMMy, HJUTFOCTPUPYIOLIVEO KOH(UIYpPALMIO 3JEKTPOHHONy4YeBOH meun 1 (manee
yrnoMuHaeMon kak «JI-meub 1») B COOTBETCTBUH C HACTOSIIIUM BAPHAHTOM OCYIIECTBIICHUS.

[0035]

Kak nokazano Ha @ur. 3, DJI-nieus 1 Brmouaer B ceOs mapy vacreit 10A u 10B nmopaun
ChIpbsl (Hajiee YNOMHHAeMbIX B LEJOM Kak «4acTb 10 momaym ChIpbS»), MHOXECTBO
snekTpoHHbIX mymek 20A — 20E (nmanee ynmoMHHaeMbIX B LIEJIOM KaK «3JIEKTPOHHBIE MYIIKU
20»), BarHy 30 ouncTku u aurelinyto popmy 40. Takum obpaszom, DJI-neus 1 B cooTBEeTCTBHU C
HACTOSIIIIUM BAapUAHTOM OCYLIECTBJICHHs BKJIIOYAET B ce0sl OJHY TOJBKO BaHHY 30 OYMCTKH B
KaueCTBE BaHHBI, U PacCMaTpUBaeMasi CTPYKTypa BaHHbI YIIOMUHAETCS KaK «KOPOTKAasi BAHHAY.
Crnenyer OTMETHUTb, YTO XOTs CIOCOO MPOM3BOACTBA METALTMUECKOTO CIIUTKA MO HACTOSLIEMY
N300pETEHHIO MOJKET MPEANOYTUTENBHO MPUMEHAThCS K DJI-meun 1 ¢ KOpOTKOW BAaHHOM, Kak

nmokazaHo Ha ®ur. 3, cmocod MPOU3BOACTBA MECTAJNIMYECKOr0 CJIUTKAa IO HACTOALIEMY

>
n300peTeHNI0 TaKkke MpuMeHNM K DJI-neun 1A, KOTOpast UMeeT IUIMHHYIO BaHHY, KaK MOKa3aHO
Ha @ur. 1.

[0036]

Banna 30 ouunctku (nmanee ynmomMmuHaemasi Kak «BaHHa 30») SBISETCS yCTPOHCTBOM IS
OYHCTKH PACIUIABIEHHOTO METaJlIa 5C U3 METAJUIMYECKOTO ChIpbs 5 (hajiee yIOMHHAEMOTro Kak
«CBIpbe 5») M OTHOBPEMEHHO HAKOIUIEHHs PACIUIABJICHHOTO METajjia S5C, 4TOOBI T€M CaMbIM
yAAJIUTh IPUMECH, COAECPKABIIMECA B PACIJIaBeHHOM Metauie Sc. BanHa 30 B COOTBETCTBHH €
HACTOSIIIUM BApHUAHTOM OCYIIECTBJICHUS MPENCTaBiIsieT cOOOH, HampuMep, BOAOOXJIAKAAEMYIO
MEIHYI0 BaHHY, WMWY MNpsSMOyroipHyro ¢opmy. Yacte 36 CIMBHOrO HOCKa
npeaycMaTpuBaeTcsi B OOKOBOH CTEHKE Ha KOHIIE OJHOW CTOPOHBI B IPONOJILHOM HAlpaBJIEHUH
(marpaBnennu Y) Ba"HbI 30. HacTh 36 CIMBHOTrO HOCKA SIBJISIETCS] BBIXOJHBIM OTBEPCTUEM IS

BBITEKAHsI PACIUIABJIEHHOrO MeTasuia S¢ u3 BaHHbI 30 B uTeitHyro ¢popmy 40.
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[0037]

Jlureiinas ¢opma 40 sBIsSeTCA YCTPOHCTBOM ISl OXJAXKIEHHS W OTBEPKACHUS
pacIUIaBJICHHOTO MeTajla 5C W3 ChIPbsl 5, 4TOOBI TeM CaMbIM IPOU3BECTH METAJUTHYECKHI
ciutok 50 (Hampumep, CIMTOK THUTAHA WM CIUTOK TUTAHOBOTO crutaBa). JlureliHas ¢opma 40,
HarpuMep, MpPeAcTaBisieT cCOOOH BONOOXJAXKIAEMYI) MEIHYIO JHUTEHHYI0 (HOpMy, HUMEIOLIYIO
IPSIMOYTOJIbHBIN TpyOuaThlii Bua. Jlutetinast popma 40 pacrnonaraercst Hox 4acThio 36 CIMBHOIO
HOCKa BaHHBI 30, U OXJIa&XAaeT pacIIaBJI€HHbIN METaJUl 5¢C, BbIIMBAIOIIUNICS B Hee U3 BaHHBI 30,
KOTOpasi HaXOOUTCs BbIlIe JUTeHHON (opmbl 40. B pesynbrare pacruiaBieHHbIH MeTaLT S¢
BHYTpU JUTEHHOW (popmbl 40 MOCTENIEHHO 3aTBEPIEBACT B HAMPABJIEHWH K HWKHEH YacTH
auteriHon Gopmsl 40, u popmupyercs TBepAbIi CIUTOK S0.

[0038]

Yactp 10 momauu ChIpbsi MPENCTaBIsET COOOH YCTPOMCTBO ISl TOJAYU ChIPbSI 5 B BAaHHY
30. Ceippe S5 sBISETCS, HampUMeEp, THTAHOBBIM CHIPbEM, TAKMM KaK THUTaHOBas TyOKa WM
oTXO0Abl. B HacToseM BapruaHTe OCYLIECTBIIECHUs, HATPUMED, KaK NPOUJIIOCTPUPOBAHO HAa Pur.
3, mapa vacreii 10A u 10B moma4m CeIpbsi MpeNyCMaTPUBAESTCS BBILIE Mapbl JUIMHHBIX OOKOBBIX
cre”Hok BaHHbI 30. TBepaoe cbipbe 5, MojaBaeMoe CHapy»ku, rnomernaercs B yactax 10A u 10B
MOJIa4YH ChIPbs, U BJIEKTPOHHBIE JY4UH U3 3J1eKTPOHHbIX nyiuek 20A u 20B u3znyuaroTcs Ha Chipbe
5.

[0039]

Taxum 00pazom, B HACTOSIIEM BapHAHTE OCYLIECTBICHUS AJIS ITOAAYH CBIPbSl 5 B BAaHHY
30 TBepaOe CrIpbEe 5 IUIABUTCS IyTEM U3JIy4EHUs 3JIEKTPOHHBIX JIydel Ha Crlpbe 5 B yactu 10
NOJJaY ChIPbS, U PACIUIABIEHHOE ChIpbE 5 (PacIUIaBICHHBIM METajul) KarnaeT B PacIUIaBJICHHbIH
Metana Sc B BaHHe 30 ¢ BHyTpeHHUX Kpaes 4acTu 10 nmomauu ceipbs. [lpyruMu ciioBamu, ChIpbe
5 nopaercs B BaHHy 30 myTeM CHaudajia MPEABAPUTENBHOIO IUIABJIEHUS ChIpbs 5 CHApy>KU BaHHbI
30, a 3areM MO3BOJICHUsI PACIUIABJICHHOMY METaJIy KamaTb B PacIUIaBJICHHBIM MeTaul 5C B
BaHHe 30. JIMHUU CTEKAaHUS Karejb, KOTOPbIE MPENCTABIAIOT COOOM MONOXKEHUs, B KOTOPBIX
pacIulaBJIeHHbIM METaJul CTeKaeT u3 4acTu 10 monayu Celpbsl HAa NMOBEPXHOCTH PACIJIABICHHOTO
Mmetajuia 5S¢ B BaHHE 30, COOTBETCTBYIOT JHHUAM 26 MONA4H, KOTOpble OyAyT OMHCAHBI MO3XKe
(cm. @ur. 4).

[0040]

Crnenyer OTMETHTb, YTO CIOCOO I MONAYH ChIPbSl 5 HE OrPAaHHUYUBAETCS KallaHUEM,
ONHMCAHHBIM B BBILIEYIIOMSHYTOM npumepe. Hanpumep, TBepaoe Cbppe 5 MOXKET Cpasy
BBOJIMTBCS, KaK OHO €CTh, B PaCIUIaBJI€HHbIN MeTaul 5S¢ B BaHHe 30 u3 yactu 10 momauu ChIpbs.
BeeneHHoe TBepnoe ChIpbe 5 3aTE€M IUIABUTCST B BBICOKOTEMIIEPATYPHOM PACIUIABJIEHHOM
MeTajule 5S¢, ¥ TeM CaMbIM A00aBIISIETCS K pacIUIaBICHHOMY MeTajuty Sc. B 3Tom ciydae nmuHuM
BBEICHUS, KOTOPBIE MPEACTABIAIOT COOOH MOJIOKEHNSI, B KOTOPBIX TBEPAOE ChIPbE 5 BBOAUTCS B
pacruiaBieHHbI MeTaiul 5S¢ B BaHHE 30, COOTBETCTBYIOT JIMHUSAM 20 TOAayu, KOTOpbIE OyayT
onucaHbl mo3xe (cm. Our. 4).

[0041]

Jlna ocyliecTBIeHUsl NPOLECCca 3JIEKTPOHHOJIYUYEBOrO IUIABJIEHUS 3JI€KTPOHHBIE MYILIKU
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20 m3nmy4aroT 3JIEKTPOHHBIE JIy4d Ha CBIPbE 5 WM pacIuiaBieHHbIM MeTaut Sc¢. Kak nmokasaHo Ha
@ur. 3, 3JI-mieus | B COOTBETCTBUN C HACTOSIIIIMM BaPHAHTOM OCYIIECTBIIEHHS BKJIIOYAET B cedsl,
Hanpumep, 3yeKTpoHHble nmymku 20A u 20B 1s naBieHus: TBEPAOTO ChIPbs S, KOTOPOE ObLIO
NOJaHO B 4YacTh 10 mojgaum cbipbs, 2JaeKTpoHHYI0 nymky 20C 1js noanep:kaHus TeMIepaTyphl
pacmaBiaeHHoro Meramia S5c B BaHHe 30, siekTpoHHy nywky 20D 1 HarpeBaHus
pacIUIaBJIEHHOTO MeTaJula 5C B BEPXHEH 4acTu BHYTPH JIUTEHHOH (opmbl 40, U 3JIEKTPOHHYIO
nywky 20E nus npenorspalinenys BeITekaHus npumecein u3 sanHbl 30. Kaxkaast U3 31€KTpOHHBIX
nyuek 20A — 20E cmocoOHa ympaBisiTh IOJIOKEHUEM OONyYeHHs SJIEKTPOHHBIM JIYYOM.
Cnenoarenbho, 3aekTponHble nymwku 20C u 20E cnocoOHbI M3Ny4aTh 3JEKTPOHHBIC JIYYH Ha
JKeJlaeMble MOJIOKEHHUSI Ha TOBEPXHOCTH PACIUIABJIEHHOIO MeTaia 5S¢ B BaHHe 30.

[0042]

OnextponHble nmymwku 20A u 20B u3ny4daroT 37€KTPOHHbBIE JYYU HA TBEPAOE ChIpPbE 3,
pa3meraroieecs: Ha yactu 10 momadu ChIpbs, YTOOBI TEM CAMBbIM HAarpeTh M PACIUIABUTH ChIPbE
5. Onextponnas mnymka 20C HarpeBaeT pacIUIaBJICHHBIH METAI S5C W TMOAAEP>KUBAET
pacIuiaBieHHBIM MeTaul S5C NpU  MOPEAONPENEeIeHHON TeMmmepaTtype IyTeM HW3JIy4eHUs
3JIEKTPOHHOIO Jy4a B IIMPOKOM JHANa3OHE HA MOBEPXHOCTh PACILIABIEHHOIO MeTajia 5C B
BaHHe 30. OnekTpoHHas nymka 20D wu3nyuyaer OIEKTPOHHBIN Jyd Ha IOBEPXHOCTb
pacruiaBieHHOro Mmerauia Sc B jutelHOW ¢Qopme 40, uTOoOBI TEM CaMbIM HarpeThb
pacIuUIaBIeHHBIA METAU1 5C B €r0 BEPXHEW 4aCTU U MNOAAEPKUBATh PACILIABICHHBIN METaJlI 5S¢,
KOTOPBII HAaXOOUTCS B BEPXHEH 4acTH, MpPU MPEIONPENeeHHOW TeMmmeparype, Tak, 4TOObI
pacIuIaBIeHHbIN MeTaJT 5S¢ B BEpXHEH YacTH B JTUTeHHOHN popme 40 He 3aTBepaen. DIeKTPOHHAs
nyumka 20E wu3nyuaer sJeKTPOHHBIH Jyd CPOKYCHPOBAHHBIM OOpa3oM BAONb JHHUU 25
o0xnyuenus (cM. ur. 4) Ha MOBEPXHOCTU PACIUIABJIEHHOro MeTania 5S¢ B BaHHe 30 i Toro,
9yTOOBI MPENOTBPATUTD BBITEKAHUE MpUMeceil U3 BaHHBI 30 B iuTeliHyto Gpopmy 40.

[0043]

Takum 0Opa3oMm, HACTOSIIMI BAPUAHT OCYIUNECTBJICHUS] XapaKTEPU3YETCs] TEM, UTO OH
NPEAOTBPALIAeT BbITEKAHWE TMPHUMECEH 3a CYeT, Hampumep, U3Iy4eHUs (JIMHUU W3JTy4YeHUs])
3JIEKTPOHHOTO Jiyda C(hOKyCHPOBAHHBIM OOpPa30OM BIOJb JIMHUM 25 OOMy4YeHHs HA MOBEPXHOCTH
pacmiIaBIeHHOrO MeTajula 5S¢ ¢ HClonb3oBaHMeM sJekTpoHHoil mnymku 20E.  Ora
XapakTepucTuka Oyner moapoOHO omucana mosxke. Crnenyer ormMerutb, 4ro B JDJI-meun 1 B
COOTBETCTBUU C HACTOALIMM BapUAHTOM OCYLIECTBJIEHUs 3JeKkTpoHHas nymka 20E nna nuaum
U3JIy4EHUs], TOKa3aHHOW Ha Pur. 3, o0ecrieunBaeTcsi OTAENBHO OT IPYTUX 3JIEKTPOHHBIX MyIIEK
20A — 20D. 3a cuer 3TOro Nnpu UCMHOJIb30BAHUM IPYrUX 3JeKTpoHHbIX nymek 20A — 20D nns
MJIABJIEHUS ChIPbs 5 U MOAAEPkKAHUS TEMIIEPATYPbl PACIIaBJIEHHOIO METaula 5C OJHOBPEMEHHO
MOXET TPONOJDKATBCS JIMHEHHoe oOnydeHne »snekTpoHHOH mnymkoit 20E, u  mostomy
YMEHBILIEHNE TEeMIEePaTypbl MOBEPXHOCTH PACIUIABJIEHHOIO MeTaula 5C B IMOJIOKEHHH JIMHUU
o0yueHust MOXeT ObITh MpenoTBpamero. OnHako HacTosIee N300peTeHNe He OrPAHUINBAETCS
5TUM npumepoM. Hampumep, 351€KTPOHHBIH JIyd MOKET M3JIy4aThCsl BIOJIb JUHUU 25 00IydeHus
C HCIOJIb30BAHMEM OAHOW WJIM MHOXECTBA DJJIEKTPOHHBIX IMYyIIEK W3 CYLIECTBYHOLIUX

31eKTpoHHBIX nyuek 20A u 20B ans nnaBiaeHus CbIpbs WU 3JeKTpOoHHBbIX nymek 20C u 20D
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IU TIOJIEPKAHUST TEMITEPaTyphl PACIUIABICHHOIO MeTajia, Oe3 AOMOJHHUTEIbHOH YCTaHOBKHU
snexrponHol nymwku 20E misa nuneiHOro 00ay4eHus. 3a c4eT 3TOro KOJIN4eCTBO SJIEKTPOHHBIX
NyLIeK, YCTaHaBIMBaeMbIX B DJI-meun 1, MoxkeT ObITh COKpAaILIEHO, CTOMMOCTh OOOPYAOBaHHUS
MOJKET OBITh YMEHBIIEHA, a CYILIECTBYIOLINE 3JIEKTPOHHbIE MYIIKH MOTYT OBbITh MCIIOJB30BAHBI
3¢ (eKkTUBHO.

[0044]

[1.2. Cxema cniocoba MPOU3BOACTBA METAJUTUYECKOTO CIIUTKA |

Hanee co ccpuikori Ha Pur. 3-6 Oynmer ommcaHa cxema crnocoda NPOM3BOACTBA
METAJUIMUECKOrO CJIMTKAa C IOMOIIBK) NPOLECCa 3JIEKTPOHHOJIYYEBOIO IUIABJIEHUs COTJIACHO
TIEPBOMY BapHUAHTY OCYIIECTBJICHUs HACTOsIEro n3o0perenus. Our. 4 npeacrasisieT coO0i BUI
CBEPXY, WUTFOCTPUPYIOIIUN OUH MPUMep JTUHUK 25 00ydeHus u TMHUU 26 nogaydu B BaHHe 30
B COOTBETCTBUU C HACTOSIIMM BApUAHTOM OCyllecTBieHus. Pur. 5 mnpencrapisier coOoii
4aCTUYHOE MONepevHoe cedeHue Baob nuHuu I-1, nokasanHoil Ha @ur. 4. @ur. 6 npencrasiaser
coboli BHI CBEpPXy, WUIFOCTPUPYIOIIUI OAWH TNPUMEP IOTOKA PACIUIABJICHHOTO METaJlIa,
KOTOpBI (popMupyeTcs, KOrga SIEKTPOHHBIM JIyd H3JIy4aeTcs BIOJb JIMHUM OONydeHHs
COrJIaCHO  Cmoco0y  MPOW3BOACTBA  METAJUIMYECKOTO  CIMTKA  HACTOSIIEr0  BapHaHTa
ocymectsieHus. Cieayer OTMETUTD, UTO, BUABI cBepXy Pur. 4 u @ur. 6 COOTBETCTBYIOT BaHHE
30 31exTpOHHOMYUYEBOM Neun 1, mokasanHou Ha Pur. 3.

[0045]

Ilenp criocoba MpPOU3BOACTBA METANIMYECKOTO CIMTKA B COOTBETCTBHM C HACTOSIINM
BAPUAHTOM OCYIIECTBIEHHS 3aKJIFOYAETCs] B TOM, YTOOBI MPENOTBPATHTh BBITEKAHUE MPUMECEH,
COZIEPIKALINXCS B PACIUIABJIEHHOM MeTalie (B pacIljiaBlIieHHOM MeTajluie 5¢), MoJy4yaeMoM IyTeM
IUIABJIEHUS TBEPAOTO ChIpbs S5, B jurelHyro ¢opmy 40 u3 BanHHbl 30 mpu IPOU3BOACTBE
METAIINYECKOro cauTka 50 TeXHHMYEeCKM YMCTOr0 TUTAaHA WM TUTAHOBOIO CIUiaBa U T.11. B
COOTBETCTBHH CO CIOCOOOM IPOM3BOACTBA METAJUIMUECKOrO CIIMTKA HACTOSIIErO BapHUaHTa
OCYIECTBIIEHHSI, B YaCTHOCTU, THTAHOBOE ChIPbE KaK METAJTHUECKOE ChIpbe OEpeTCsi B KauecTBe
00BeKTa, U Coco0 MPOU3BOJICTBA METAJUIMYECKOTO CIIUTKA PelIaeT npodyieMy MpenoTBpaIleHHsI
BO3HMKHOBEHHUs cuTyanuu, B kotopoil BHII, koTopeie cpenu Bcex mpumecei, COAEPKALUXCs B
TUTAHOBOE  CBIpbE, HUMEKT IUIOTHOCTb MEHbIE, 4Ye€M IUIOTHOCTb PAaCIUIABJIEHHOIO
METAJUIMYECKOTO TUTaHA (PACIUIABJICHHOTO TUTAHA), MOMAAAT B CIUTOK S50 M3 THUTaHA WIIH
TUTaHOBOro criaBa. CreayeT OTMETUTb, YTO XOTS JAajiee OIHCBHIBAETCs Ciydail, B KOTOpPOM
HCIIONIB3Y€ETCs 3JIEKTPOHHOJYUYEBas MeYb | ¢ KOPOTKOW BAaHHOM, KOTOpas MPOWJIIKOCTPUPOBAHA
Ha @ur. 3, HacTosIee N300pETEHHE HE OTPAHUYMBAETCS 3TUM MIPUMEPOM, H MOXKET OBITh TaKXkKe
MPUMEHEHO K 3JIEKTPOHHOJIy4eBOU meun 1A ¢ ANMHHOW BaHHOW, KOTOpas MPOHJUTFOCTPUPOBAaHA
Ha @ur. 1.

[0046]

JUns peleHus BBIIEYTIOMSIHYTOH 3ajadd B CIOCOO€ MPOM3BOACTBA METAJTHYECKOTO
CJIUTKA B COOTBETCTBUH C HACTOSILIMM BAPUAHTOM OCYLIECTBJIEHUS, KaK NPONJUIFOCTPUPOBAHO HA
Qur. 4, celpbe 5 MOJAeTCss B paCIUIABICHHBbIM MeTa/ul 5¢ BHYTpHU BaHHbI 30 mo JguHUSAM 26

NoJauu, KOTOpPble HAaXOAATCS PAAOM ¢ OOKOBbIMH cTeHkamMu 37A u 37B ¢ NIMHHBIX CTOPOH
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BaHHbI 30. Kpome TOro, 3JIeKTPOHHBIN JIyd U3y4aeTcsl BAOJb JHHUU 25 OONydeHus, KOTopas
pacronokeHa Tak, 4ToObl OJJOKMPOBATh 4acTh 36 CIMBHOIO HOCKAa OTHOCHUTENIBHO MOBEPXHOCTH
pacCIuUIaBJIEHHOrO MeTalIa 5C, KOTOPbIA HaXOAUTCA B BaHHE 30.

[0047]

Jlunum 26 mopmauyM  SABISAIOTCS  BOOOpPa)KA€MBIMM  JIMHUSIMM, — TIPEICTABISIOLIMMU
MIOJIO’KEHUS], B KOTOPBIX ChIpbE 5 MOAAETCs CHApy»kH BaHHbI 30 B pACIIaBJICHHBIM MeTall 5¢C B
BaHHe 30. Jlunumu 26 momayu pacHoJIOKE€HbI HA MOBEPXHOCTU PACIIABJIEHHOIO MeTala 5C B
MIOJIOXKEHHUSIX BJIOJIb COOTBETCTBYIOIINX BHYTPEHHUX MOBEPXHOCTEH OOKOBBIX CTeHOK 37A u 37B
BaHHbBI 30.

[0048]

B HacrosileM BapuaHTe OCYIIECTBJICHMs PaCILIaBIEHHOE ChIpbe 5 kamaeT B BaHHY 30 ¢
BHYTPEHHHUX KpaeBbIX 4dacTed 4dacTh 10 mojaum ChIpbsi, PAcCMOJIOKEHHOH B BEPXHEH 4YacTH
O0KOBBIX cTeHOK 37A 1 37B ¢ IIMHHBIX CTOPOH BaHHBI 30, KaK MPOMJUTIOCTPHPOBAHO HA Dwr. 3.
CnenoBaTenbHO, COOTBETCTBYIOIIME JMHMM 26 TMOAAauud pacoNiaraloTcsi Ha TMOBEPXHOCTH
pacruiaBieHHOro meraymya 5S¢ B BaHHe 30 MOA BHYTPEHHUMH KPaeBbIMU 4YacTsMu 4actu 10
NOJauu ChIpbs M HUMEIT (opMy JHMHMN, NPOXOISAIINX BIOJIb BHYTPEHHEH IOBEPXHOCTH
COOTBETCTBYIOIINX OOKOBBIX CTeHOK 37A m 37B. Cnenyer oTMEeTHTbh, YTO JIMHUU 26 MOAAaYU He
00s13aTeNbHO JOJDKHBI UMETh CTPOTO MPSIMOJIMHEHHYIO (POPMY BIOJIb BHY TPEHHUX MTOBEPXHOCTEH
OokoBeix creHOK 37A, 37B m 37C Baunbl 30, u, HampuMep, OHH MOTYT HMeTb (HopMmy
NYHKTUPHON JUHHUM, (OpMY TOUEUHOH JMHHUM, KPUBOJIHMHEHHYIO (GopMmy, (OpMy BOJHHCTOM
JWHUY, 3UrsaroodpasHyro ¢opmy, ¢GopmMy IBOHHON JHMHUH, JEHTO4YHYIO ¢opmy, Gopmy
MHOTOYTOJIbHOW JIMHUU U T.II

[0049]

JIunust 25 obnydeHust (COOTBETCTBYET «JIMHMU OOJyUEHMS» HACTOSILNEro M300peTeHHs)
SBJISIETCS] BOOOpa)kaeMOH JIMHHUEH, KOTOpash MPEeACTaBIsieT COOOH MyTh MOJIOXKEHUH, B KOTOPBIX
3JIEKTPOHHBIN JIy4 (COOTBETCTBYET IIEPBOMY 3JIEKTPOHHOMY JIy4y» HACTOSIIEro H300peTeHMs)
u3Jy4aeTcst ChOKyCHPOBAHHBIM 00pa30M Ha MOBEPXHOCTh PACIUIABICHHOTO MeTajlla SC B BAaHHE
30. Jluausa 25 obny4yeHHs! pacrosiaraeTcsi Ha MOBEPXHOCTH PACIUIABJICHHOTO MeTalula 5C Tak,
9TOOBI OHA OJIOKMpOBaa YacTh 36 CIMBHOTO HOCKA. JIBe koHLeBble YacTu el u €2 nuHum 25
o0JyueHus1 pacmojiararoTcsi okojo OokoBoil crenku 37A, 37B, 37C wmm 37D (manee moryt
YIIOMHHATBHCS Kak «OokoBas cteHka (creHku) 37») Banubl 30. JIunus 25 oOnydeHust He o0s3aHa
UMETb CTPOTO MPSIMOIMHEHHYIO (POPMY, U, HATIPIMEP, MOKET HMETh (POPMY MyHKTHPHOW JIMHUH,
¢dopMy TOUEUHOW JTMHUHU, KPUBOJIMHEHHYIO (popMy, GOPMY BOTHUCTOH JTMHUHU, 3UT3ar000pa3HyIo
dopmy, popMy IBOIHON TUHHUH, JTEHTOUHYIO (GopMy, POPMY MHOTOYTONBHOM JTUHUU U T.I1.

[0050]

Pacnionoxenne muany 25 o0nydeHus U TMHUK 26 ogadyu OyAeT Tenepb OmucaHo Oojee
nonpobHo. Kak npomwmumoctpupoBano Ha @ur. 4, npsiMoyroybHasi BaHHa 30 B COOTBETCTBHU C
HACTOSIINM BapHUAHTOM OCYIIECTBJICHUS] UMeeT YeThipe OokoBbie cTeHku 37A, 37B, 37C u 37D.
ITapa OokoBbix creHOK 37A m 37B, koTopble oOpamieHbl Ipyr K IPYyry B HampaBieHUU X,

COCTaBJIAKOT IMapy AJMHHBIX CTOPOH BAHHBI 30, U ABJISKOTCA NapajlyiCJIbHBIMH MPOAOJIBHOMY
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HamnpaBJieHnio (HampasyieHuro Y) BaHHbl 30. Jpyrumu ciaoBamu, cpenu OOKOBBIX CTEHOK 37
OokoBble cTeHKH 37A u 37B mpoxonsT mo CymecTBy MEpHEeHAUKYISIPHO OT OOKOBOHM CTEHKH
37D, B KOTOpPOI mpeaycMOTpeHa 4acTh 36 cauBHOrO Hocka. Kpome Toro, mapa OOKOBBIX CTEHOK
37C u 37D, koTopble oOpalneHbl APYyr K APYTy B HANPaBIEHUU Y, COCTABISIOT Mapy KOPOTKHUX
CTOpoH BaHHBI 30, U ABIAIOTCS NapajuleNbHBIMM HANpPaBJICHUIO LIUPUHBI (HAIPaBICHUIO X)
BaHHBI 30. 31€Ch TEPMHH IO CYLIECTBY MEPHEHAUKYISPHO» MPOUCXOAUT OT TOrO (hakTa, 4To
BaHHA, KOTOpasi OOBIYHO HCIIONB3YeTCs, SBJSIETCS MPSMOYTOJIbHOM, M OfHAa OOKOBasi CTEHKa U
npyras OOKOBasi CT€HKa, CMeEKHAas C 3TOH OOKOBOW CTEHKOMW, MEePECeKaroTCsl MO CYLIECTBY
NEePHEHANKYJIAPHO. JpyrumMu cioBaMu, TEPMUH IO CYLIECTBY MEPIEHAUKYISIPHO» HE O3HAYAET
CTPOro MEpPHNEeHAUKYISIPHOE COCTOSIHUE, U JOMYCKAETCs MOTPEIIHOCTh B MIpeenax AUana3oHa, B
KOTOPOM HCIIOJIb30BAHHE B Ka4yeCTBE BAHHbI OOBIMHO BO3MOXHO. JlOMyCTHMOE YIJIOBOE
OTKJIOHEHHE OT MEPHEHAUKYISIPHOIO COCTOSHHMSI MOXKET HaxOAWTHCs, HAIpUMeEp, BHYTPH
nMarasoHa B 5°.

[0051]

YacTp 36 CIMBHOIO HOCKA AJI BBITEKAHUsS PACIUIABJICHHOIO MeTajia 5S¢ U3 BaHHbI 30 B
mureiinyio Gopmy 40 mpexpycmarpuBaeTcsi B OOKOBOH cTeHke 37D, koTtopasi sIBISETCs OJHOU M3
KOpOTKUX cTOpoH. C npyroii CTOpoHbI, 4acTh 36 CIMBHOIO HOCKA HE MpelyCcMaTpUBaeTCs B TpeX
6okoBbIx creHkax 37A, 37B u 37C, koTopbie SABISIOTCS OOKOBBIMH CTEHKAMH, OTIHYAOIITUMICS
ot OokoBoii crenku 37D. CrnenmosarenbHo, OOkoOBasi creHka 37D COOTBETCTBYET «IEpPBOM
OOKOBOI CTeHKe», CHAOKEHHOM YacTbIO CJIMBHOIO HOCKa, a OokoBbie cTeHku 37A, 37B u 37C
COOTBETCTBYIOT «OOKOBBIM CT€HKaM», B KOTOPbIX 4YacTb 30 CIHMBHOTO HOCKAa He
IIPEeNyCMaTPUBAETCA.

[0052]

B npumepe, nponnntroctpupoBaHHOM Ha Pur. 4, 1Be NPAMOINHENHBIX JUHUM 26 MOJAYH
PacHoJIOXKEHBI BIOJIb OOKOBBIX CTEHOK 37A 1 37B Ha MOBEPXHOCTH PACILIABIEHHOIO MeTalIa 5¢
B BanHe 30. B nomonHeHwe K 3TOMYy, JUHUS 25 OOJydeHHsI pacroyiaraercs Tak, 4ToObl OHa
OnokupoBajia 4acTh 36 CIMBHOTO HOCKAa HIJKE MO TOTOKY B TPOJOJBHOM HAIpPaBICHUU
(narmpaenennu Y) BaHHBI 30 OTHOCHUTENBHO JIMHUKA 26 momayn. B HacTosmeMm n3o0peTeHnu Ta
00JacTh B MPONIOJILHOM HampaiieHHH (HarpasyieHUH Y) BaHHBI 30, KOTOpasi BKIFOYAET B cebs
JUHUM 26 NOAa4M U HE KOHTAKTUPYET C 4YacThio 30 CIMBHOIO HOCKA, YIIOMUHAETCA Kak
«mpenmecTsyrommas obmacte S2» Kpome Toro, Ta 0o0IacTh B MPOIOJILHOM HAMPABICHHUH
(Hanpanernn Y) BaHHBI 30, KOTOpasi paclojIOKeHa MEXKAY MPeaIecTBYomeld o0nacTeio S2 u
OokoBol cTeHkoi 37D, B KOTOPOU MpenyCcMOTPEeHa YacTh 36 CIIMBHOTO HOCKA, YIIOMUHAETCS KaK
«rmocneayromas oonacte S3». B cnenyromem onucanny 001acTh BHYTPU BaHHBI 30 OMHUCHIBAETCS
TakuM 00pa30M, YTO OHA JIEHUTCS Ha MPEAIIECTBYIOLIYI0 00macTh S2 U mocnenyrIy o01acTh
S3 mpsimoli nMHMEN, KOTOpasi CBsI3bIBa€T KOHEYHbIE TOYKM Ha JBYX JUHUSAX 20 Mojadu co
CTOPOHBI 4acCTH 36 CIMBHOIO HOCKA.

[0053]

JIunus 25 obny4yeHus pacronaraercs B nociueayromei oonactu S3. /[Be KOHLEBbIE YacTH

el u e2 nuHum 25 olnydeHus pacroyiararoTcsi okoio Ookosoii crenku 37A, 37B, 37C umu 37D
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BaHHbl 30. B mnpumepe, npousunroctpupoBaHHOM Ha Pur. 4, koHueBble 4dacTu €l u e2
pacmoaratoTcsi okoyio 00koBoit crenku 37D. Mcnonb3yromascst B HacTosIeM J0KyMeHTe (pasa
«KOHLIEBbIE YacTu el u €2 pacnojaratroTcst OKOJI0 OOKOBOW CTEHKH 37» O3HAYAET, YTO KOHIIEBBIE
yactu el u e2 pacnosararoTcsi Ha BHyTpeHHEH MOBEPXHOCTH OOKOBOM CTEHKH 37 UK B 00JacTH,
B KOTOPOH pacCTOSIHUE X OT BHYTPEHHEH MOBEPXHOCTH OOKOBOW CTEHKH 37 COCTaBIIsIeT He Ooee
5 mm. IlepBblil 3ME€KTPOHHBIA JIyd M3JIy4aeTcs Ha COOTBETCTBYHOLIYyK obmacts. Cnemyer
OTMETUTh, YTO OTBEP)KACHHBIN CIION, HA3bIBAEMBIH «TapHHUCAKEM» 7, MPEACTaBISIONI cOOO0i
3aTBEPIEBLIMI PACIUIABICHHBIH MeTall 5S¢, GOPMHUPYETCsl Ha BHYTPEHHEH MOBEPXHOCTH CTEHOK
37 Bannbl 30 (cm. @ur. 5 u @ur. 6). PopmupoBaHUE TaApHHUCAKA 7 OKOJIO OOKOBBIX CTEHOK 37 He
NPEACTABISIET MPOOJIEMBbI, U TIEPBBIH 3JIEKTPOHHBIN JIyY MOJKET H3JTy4aThCsl HA TAPHUCAXK 7.

[0054]

B HacTosilueM BapuaHTE OCYLIECTBIEHUS CHELHUANbHBIA TEMIEPAaTYpPHBIA TI'PAaJUEHT
dbopMuUpyeTCsT Ha TMOBEPXHOCTU PACIUIABJIIEHHOTO MeTajuia 5S¢ B BaHHe 30 myTeM H3JIydeHUs
3JIEKTPOHHOTO JIy4a C(hpOKYCHPOBAHHBIM OOpPa30M BIOJb JIMHUM 25 OONydeHUs HA TOBEPXHOCTH
pACIUIaBIEHHOTO MeTayja S5C, Kak ObUIO YIOMSHYTO BBIIIE, W TEM CaMbIM OCYINECTBIISETCS
yIpaBJIeHHE TEUYEHUEM pacIlUIaBleHHOro Metayua Sc. [lanmee Oyner ommcaHO pacmpeneieHue
TeMIIepaTyp Ha MOBEPXHOCTH PACIUIABJIEHHOr0O MeTajuia Sc¢ B BaHHe 30.

[0055]

Kak mpaBuno, B mpouecce 3SJEKTPOHHOIYYEBOIO IUIABJICHHs IJIs1 NPEAOTBPALLEHUs
3aCTbIBAHUSl PACIUIABJICHHOIO MeTauia 5¢ B BaHHE 30 DJIEKTPOHHBIM JIyd PaBHOMEPHO
U3JIy4aeTcs, HanmpuMmep 3JeKTpoHHol mymmkoi 20C, Ha obnacte 23 obiydeHus Ui yaepsKaHus
TeIUla, KOTOpash 3aHMMAaeT WIMPOKYH ILIOIAAb IMOBEPXHOCTH PACIIABJIEHHOIO MeTaia Sc,
4TOOBI TEM CaMbIM MOAEP>KUBATh TEMIIEPATypy pacIulaBieHHOro Meramia 5S¢ B BaHHe 30. 3a
CYET BBIIOJIHEHUS] TAaKOrO H3JIy4EHHUs] DJIEKTPOHHOIO Jiyda U yJIepKaHusl TeIula BeECh
pacIulaBJIeHHbIM MeTal 5S¢, HAKOIUIEHHbIM B BaHHe 30, HarpeBaeTcs, U CpeAHsis TemIeparypa
nosepxHoctu TO (mamee ynoMuHaemasi Kak «TeMIlepaTypa IMOBEPXHOCTH PaCIUIaBJIEHHOTO
metannma TO») Bcell MNOBEPXHOCTH PpACIUIABICHHOIO MeTayla S5C TOJAEpPXKUBAEeTCA Ha
MPEAONpeaACIEeHHOM ypoBHe. Temmeparypa NOBEPXHOCTU pacrjiaBlieHHoro wetamia 10
HAXOIUTCS, HanpuMep, B nuana3oHe ot 1923 K (Todka miaBieHus TATAHOBOTO CIuiasa) 10 2323
K, u npennoururenbHO HaxoauTces B Auanasone ot 1973 K no 2273 K.

[0056]

B HacTosilnem BapuaHTe OCYLIECTBJIEHUS 3JEKTPOHHBIE JIy4M M3JIy4arOTCs HA TBEPAOE
celppe 5 y BbIlIEyNOMsAHYTONH yacTu 10 mojgaum ceipbs daeKTpoHHbIMU nymkamu 20A u 20B,
94TOOBI PACIUIABUTH CBIPHE S5, M PACIUIABJICHHBIH METAJJI C BBICOKOW TEMIEpaTypoil CTEKaeT Ha
MOJIO’KEHHUST JIMHWK 26 MOAa4Yu pacIUIaBJIeHHOro MeTtaia 5S¢ B BaHHE 30, 4TOOBI T€M CaMbIM
nojasath ceippe 5 B BaHHy 30. CnemoBaTenbHO, CpeAM BCErO PACIUIABIEHHOrO MeTanjia 5C B
BanHe 30, mpumecu, takue kak BHII, conmepxamuecss B CbIpb€ 5, NPUCYTCTBYKOT IJIABHBIM
oOpasom okomo JnuHMHA 26 momaun. Kpome TOro, mOCKOJBbKY BBICOKOTEMIIEPATYPHBIH
pacIUIaBIe€HHbII METaI MIOAAETCs] HETIPEPBIBHO MITH MPEPHIBUCTO K JIMHUAM 26 mojaydu, o01acThb

BBICOKOM Temmepatypsl (cM. obnacte S1 Ha Pur. 5), umeromias temneparypy nosepxHocta T'1
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OoJjiee BBICOKYIO, U€M BBIIEYIIOMSHYTAsl TEMIEpaTypa MOBEPXHOCTH PACIUIABICHHOIO METaJlja
TO, ¢opmupyercss okono mnuHMA 26 mnonmaun. Temneparypa mnosepxHoctu T1 (manee
yIIOMHHaeMasi Kak «TeMiepaTrypa nojgauu cbipbs T1») pacriaBieHHOro MeTaiia S¢ Ha JTMHHSIX
26 momauu SIBJSIETCS MPUOJU3UTENBHO TOW e CaMOM, YTO M TeMIlepaTypa pacIlIaBJI€HHOTO
MeTaljia, KOTOpbIi Kamaer u3 yactu 10 monauu chipbst B BaHHY 30, U siBsieTcs OoJiee BHICOKOH,
YeM BBILIEYIIOMSIHYTasl TeMIlepaTypa MOBEpXHOCTH pacruiaBieHHoro mertamta TO (T1 > TO).
Temnepatypa nogauu celpps T1 Haxonutes, Hapumep, BHYTpu auanasona 1923 K — 2423 K, u
MPEANOUTUTENbHO BHYTpH quanasona 1973 K — 2373 K.

[0057]

B nomonHeHue k 3TOMy, B COOTBETCTBUHU CO CIIOCOOOM MPOM3BOICTBA METAJUTUIYECKOTO
CIIUTKAa HACTOSILEro BapUaHTa OCYIIECTBJIEHMsS, OTHAENbHO OT H3Jy4YE€HMs BbILIEYIOMSHYTOrO
3JIEKTPOHHOTO JIyya JUIsl yIep KaHWs Terula Ha obymactb 23 oOnydeHHs Al yAEpKaHUs Teruia
paCIUIaBIIEHHOTO MeTajula S5C, 3JIEKTPOHHBIA JIyd H3NMy4aercss C(HOKYCHPOBAaHHBIM 00pa3oM
anekTpoHHOM nymkoi 20E Ha pacriaBieHHbIA MeTajul 5S¢ BIOJb JIMHUU 25 o0y4eHus. 3a cueT
TAKOTO KOHLIEHTPHUPOBAHHOTO MU3NYYEHHUS HJIEKTPOHHOIO JIyda O0JIACTh BBICOKON TEMIIEPaTypBhl,
UMEIoIasi TeMmrepaTrypy TMoBepxHOCTH T2, koTopas siBjsiercss Oojiee BBICOKOH, 4YeM
BBILIEYNIOMSIHYTas] TEMIIEpaTypa MOBEPXHOCTU paciuiaBieHHoro meraiia 10, ¢opmupyercs B
MOCTIEAYIOIeH Mo MOTOKy objactu S3 u OJokHMpyeT HacTh 36 CIMBHOTO HOCKA. Temmeparypa
noBepxHocTH T2 (manmee yrmoMHMHaeMmas Kak «TeMIiepatypa JUHHMA oOnyueHust T12»)
pacIUIaBIEHHOTO MeTajuia 5S¢ Ha JuHMM 25 oOmyudeHust sBisercss Ooyiee BBICOKOH, 4eM
BBILIEYNIOMSIHYTasl TEMIepaTypa MOBEPXHOCTH pacruiaBieHHoro meramia 10 (T2 > TO). B
JOTIONIHEHUE K 3TOMY, IJI TOro, 4TOOBI Oojiee HaNeKHO MOJABUTh BBITEKAHHE NpPUMECEH,
TeMmreparypa JUHHM o0ny4deHuss T2 NpPEANnoOuTHTENbHO SBIAETCS Oojee BBICOKOH, ueM
BBILICYIIOMSIHyTast Temreparypa nomauu ceipest T1 (T2 > T1 > T0). Temneparypa nuHHH
obnyuennss T2 HaxomuTcs, Hampumep, BHYTpH muamazona ot 1923 K nmo 2473 K, u
MPEAIOUTUTENIbHO HAXOAUTCS BHYTpH Auana3zoHa 1973 K — 2423 K.

[0058]

Takum 0Opa3oMm, B COOTBETCTBHU CO CIIOCOOOM MPOU3BOACTBA METAJUIMYECKOTO CIIUTKA
HACTOSLIEro BapHaHTa OCYILIECTBIEHUs, IIyTeM U3JIy4EeHUs 3JIEKTPOHHOIO Jiyda BJOJb JIMHUH 25
00JlyueHUs] Ha TIOBEPXHOCTH PACIUIABJICHHOTO MeTajia S5¢ o0IacTb BBICOKOH TEMIIEpaTyphbl
pAacCIUIaBIEHHOTO MeTayula S¢ Takke (OPMHPYETCsl OKOJIO JIMHUU 25 OOJNy4YeHUs], a HE TOJIbKO
BONMM3M NUHMHA 26 moma4yn. 3a CYET 3TOro, Kak MPOMLIIOCTPHPOBAHO Ha Dur. 6, B HAPYKHOM
CJIOE PaCIUIABJIEHHOTO METayjIa S¢ mOoTOK 61 pacrutaBIeHHOro MeTajuia (COOTBETCTBYET «IIOTOKY
paCIUIaBIEHHOTO METaJlIa» HACTOALIEr0 H300peTeHHs)) MOXKET ObITh NPUHYIAUTEIBHO
copmupoBaH OT JUHHM 25 OOJyYeHUs] B NPOTHUBOIOJOXKHOM HAamNpaBieHUH (TO €CTh B
HamnpaBJIeHUH —Y ), KOTOPOE SIBJISIETCSI HAIpaBJieHHeM OT OOKOBoO# cteHku 37D. B wactHOCTH,
copmMHpOBaHHBIH MOTOK O] pacriaBIEHHOrO MeTajula MOXKET IOCTOSHHO IOIAEePKUBATHCS
NyTeM MOAAEp KaHHWsl TeMIIEpaTypbl PAcIUIaBIEHHOIO MeTajua S5c Bbllle TemnepaTypel 1O B
MPOHM3BOJIbHBIX MOJIOKEHUSAX JIUHUU 25 00ydeHus.

[0059]



18

PacrninaBiieHHbBIN MeTaIT 5S¢, KOTOPBINA HaKArIMBaeTcs B BaHHE 30, OUMINAETCS, HAXOAACh
B BaHHe 30, U MMOCJIe 3TOTO BBITEKAET U3 YaCTH 36 CIMBHOIO HOCKa B jTelHy0 Gopmy 40. Kak
NPOMILTIOCTPUPOBAaHO Ha Pur. 6, B LIEHTPAJIBbHOIN YaCTH B HANPABJICHUN IIMPUHBI (HApaBIEeHUH
X) B BanHe 30 MOTOK pacruiaBieHHOro Meramiaa 60, KOTOpPBI Te4eT BAOJb MPOJOJIBHOTO
HarpasiieHus (HanpasieHus Y) BaHHbI 30, opmMupyeTcs u3 OKpecTHOCTH OOKoBoM cTeHkH 37C,
KOTOpasi sBJIAETCS OJHOM U3 KOPOTKUX CTOPOH, U Te4eT K 4YacTU 36 CIMBHOIO HOCKA.
ITocpencTBoM 3TOrO NMOTOKA PACIIABIEHHOrO MeTaia 60 pacryiaBlIeHHbIH MeTa 5S¢, KOTOPBIN
HAKAIUTUBAETCsI BHYTPU BaHHBI 30, BHITEKAET U3 YACTH 30 CIMBHOTO HOCKA B JIUTEHHYIO (HopMy
40. Tlpumecu kareropusupyrorcsi Ha BBII (He moOKas3aHbl), KOTOpPbIE MMEIOT BBICOKYIO
OTHOCHUTEJIBHYIO IUIOTHOCTD MO CPABHEHMIO C pacIiaBieHHbIM MeTauioM Sc, 1 BHII 8, xoTopblie
MMEIOT HU3KYI0 OTHOCHUTEJIBHYIO IUIOTHOCTH IO CPAaBHEHHUIO C PACILIABIEHHBIM METAJIOM SC.
BBII, xoTOpple HMEIOT BBICOKYIO OTHOCHUTEIBHYK) IIJIOTHOCTb, OCENAIOT B PACIUIABICHHOM
MeTajule 5C U MPUWIHIAKT K TAPHUCAXKY 7, KOTOPBIHA 00pa3yercs Ha IOBEPXHOCTH JTHA BaHHBI 30,
U CJIeJOBATEIbHO BEPOSTHOCTD BhiTekanus BBII B muretinyto ¢opmy 40 u3 yactu 36 CIMBHOTO
HOCka cTtaHoBUTCS HHM3KoH. C apyroil croponsl, Oonbimas sacte BHII 8, xoropbie nmeroT
HU3KYK) OTHOCHUTEJIBHYIO IUIOTHOCTb, BCIUIBIBAE€T HA MOBEPXHOCTH PACIUIABIEHHOIO MeTajia S5¢C
Y, KaK IPOWUTIOCTPUPOBAHO Ha Pur. 5, mepemMeniaercsi BMECTe ¢ MOTOKOM B HApy»>KHOM CJIO€
PacCIUIaBJICHHOT O MeTaiia S¢.

[0060]

B coorBercTBUM CO CrOCOOOM MNPOM3BOJACTBA METAIIIMUYECKOTO CIIUTKA HACTOSIIETO
BapUaHTa OCYIUECTBJIEHMs] 3JIEKTPOHHBIN JIyd M3JIy4aeTCsi Ha MOBEPXHOCTb PaCIIABICHHOIO
Mmetajuia 5S¢ B BaHHe 30 BAOJb JIMHUU 25 00NydeHHs], KOTOpas UMeeT iBe KOHLIEBbIe YacTh el u
€2, pacrojio’keHHble y OOKOBOW cTeHKH 37 BaHHbI 30 Tak, 4TOObI OJOKMPOBATH 4YacTh 36
CJIMBHOT'O HOCKA. 32 CYET 3TOro KOHBEKIMsA MapaHroHHM CO3/1a€TCsl ¢ MMOMOILBIO TEMIIEPATyPHOTO
rpaAleHTa Ha MOBEPXHOCTU PACIUIABJIEHHOIO MeTalaa 5S¢, U, KaK MPOUJUIFOCTPUPOBAHO Ha Pur.
6, B HApY>KHOM CJIO€ PAaCIUIABJIEHHOIO MeTayjia 5S¢ obpasyercsi oOpaTHbBINA MOTOK HAPYKHOTO
CJIOSl PacIUIABJIEHHOro MeTaiia 5S¢ (moTtok 61 pachjiaBieHHOTO MeTaiia) OT JIMHUH 25
obnyuenusi. Ilorok 61 pacraBieHHOro MeTauta mnpenoTBpamaer BbiTekanue BHIT 8 B
auterinyto ¢opmy 40, 3acrasnsisi BHIT 8, koTopble MmiaBarT Ha MOBEPXHOCTH PACILIABJIEHHOTO
MeTasuia Sc¢ B BaHHe 30, mepeMenareCsl B HAIPaBJIEHUU OT 4acTu 36 CIMBHOIO HOCKA.

[0061]

Korma TtemmepaTypHblii TrpagueHT BO3HHMKAET HA MOBEPXHOCTH TEKy4Yel Cpenpbl,
BO3HMKAET TAKXe IPAJUEHT MOBEPXHOCTHOIO HATSXKEHWM TEKy4el CpeAbl, KOTOPBIN BBI3bIBAET
o0Opa3oBaHMe KOHBEKIMU B TeKydel cpene. Takyr0 KOHBEKIHIO B TEKydel Cpele Ha3bIBaIOT
«xOHBekLMeld MapaHronn». B riaBHBIX MeTauiax, NPEICTaBUTENIEM KOTOPBIX SIBISIETCS TUTAH,
KOHBEKIMsI MapaHroHM MpPEACTaBisieT COOOH IMOTOK OT 00JAacTH BBICOKOW TeMIepaTypsl K
00acTi HU3KOH TeMITepaTyphl.

[0062]

Janee Oynmer pacCMOTpeH ciiydaii, B KOTOPOM, KOTAa ChIpbe 5 KaraeT BAOJb JHMHHUHA 26

NoAa4Yu B pAacCIUIaBI€HHbIM MeTtayul 5S¢ B BaHHE 30, Kak NPOWJUIKOCTPUPOBAHO Ha Pur. 4,
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TeMIepaTypa pacIUIaBJICHHOTO MeTauia (TeMmepaTrypa momadu ceipbs 11), KOTOpBIH Kamaer
BJIOJIb JIWHUH 26 mopayu, yke sBisieTcs: Ooyiee BBICOKOH, ueM Temrieparypa TO pacrutaBieHHOTo
MeTajula, HaKOIUIEeHHOro B BaHHE 30. B 5TOM ciy4ae, kak NPOMJUIIOCTPUPOBAHO Ha Pur. 5,
obmacte S1 oxono nuHUM 26 nNOAAaYM, HA KOTOPYIO KamaeT pacIljIiaBleHHOE ChIpbe S
(pacriiaBieHHBIN MeTas1), SIBISIETCSI 00JIACThIO BBICOKOH TEMIIEPATyphl, B KOTOPOH TeMIiepaTrypa
ABJsieTCs1 OoJiee BBICOKOH, 4eM TeMIepaTypa pacIUIaBJICHHOTO MeTajula 5C B IPYyrux oO0JacTsX.
CrnenoBarenbHO, Kak mnpowunocTpupoBaHo Ha Pur. 5 um Pur. 6, B HAPYKHOM CJIO€
pacIiaBJeHHOrO MeTajuia 5S¢ GopMHUPYIOTCs MOTOK 63 pacruiaBIeHHOro MeTajuia oT obmactu Sl
K OokoBOH cTeHke 37B u moTok 62 pacriiaBieHHOro Metayia oT obdmactu S1 K LEeHTpabHOM
YaCTH B HANPABJICHUH IIUPHHBI (HanpasieHUH X) BaHHbI 30.

[0063]

Takum oOpazom, kak npomunocTpupoBaHo Ha @ur. 6, BHII 8, comepxkammecs B
PacCIUIaBJICHHOM MeTaJllie, KOTOPBIA KamaeT Ha JUHUU 26 MoJayuu, NEPEMELIAIOTCSA C TOTOKOM 62
pACIUIaBIIEHHOTO MeTajula K LIEHTPAJIbHOW YacTU B HAIpPABIEHUM LIMPUHBI (HAMPABICHUH X)
BaHHBI 30, a TaK)ke MEPEMEIIAITCS ¢ TIOTOKOM 63 PaCIUIaBJICHHOTO MeTajula K OOKOBOW CTEHKE
37B Bannbl 30. [IoToku 62 pacIUIaBIC€HHOIO MeTallja, KOTOPblE TEKYT K LIEHTPaJIbHON 4acCTu
BaHHbI 30 OT Ka)XAOW M3 JIEBOM W MPABOM JUHUN 20 MOAa4H, CTAJKUBAIOTCS B LIEHTPAJIbHOU
YacTU B HANpPaBJIEHUH LIUPUHBI BaHHBI 30, GOpMHUpPYsT T€M CaMbIM IOTOK PaCIUIABIEHHOTO
meraiuia 60 (cm. @ur. 6) k yactu 36 CIMBHOrO HOCKA BAOJNb IMPOAOJBHOTO HAINPABJIEHHS
(marpaenenust Y) BanHbl 30. B pesynprare BHII 8, BcrutbiBaromue B pacriaBjIeHHOM MeTajuie
5c, Takxke mepeMelarTcs C¢ MOTOKOM 60 pacniaBji€HHOrO MeTajja U TEKyT K 4acTu 36
cnuBHOro Hocka. ClenoBaTeNnbHO, Ui TOro, YTOOBI rapaHTHPOBATh, YTO NMPHUMECH, TaKUE Kak
BHIT 8, He BbITeKkar0T U3 4acTu 36 CIMBHOIO HOCKA B JINTEHHY0 (opmy 40, MpeAnOUTUTENBHO,
4yT0OBI (POPMHUPOBAICA TMOTOK HAPYXKHOTO CJIOSI PACIUIABIEHHOIO MeTaula S5C, KOTOpBIH
orrankuBaer BHII, yBnekaemble notokoM 60 pacniaBieHHOTO MeTajla K 4acTH 36 CIMBHOIO
HOCKa, B OOpaTHYIO CTOPOHY, U TakuM obpa3om yaepxkuBaeT BHIT Bnamu ot yactu 36 CIMBHOTO
HOCKaQ.

[0064]

CnenoBarebHO, B COOTBETCTBUU CO CIOCOOOM MPOHM3BOICTBA METAJUIMYECKOTO CIIUTKA
HACTOSILIETO BAapHMaHTAa OCYLIECTBIEHUs, KaK MNPOWLIIOCTpUpoBaHO Ha Pur. 4 u @ur. 6,
BJIEKTPOHHBIN JIyY U3JIy4aeTCsl Ha MOBEPXHOCTh PACIUIABIEHHOTO MeTalia S¢ BAoJb V—00pa3HOu
auHUH 25 oOnydeHws:, 1Be KOHIEBbIE YacTu €l U €2 KOTOpPOH pacroyiaratoTcsi OKoJio OOKOBOM
creHku 37D, 1 KOTOpast BBICTYyMAeT Ha3ad, YTOObI OJIOKHPOBATH YacTh 36 CIMBHOIO HOCKA. 3a
CUET 3TOr0 TeMIepaTypa MOBEPXHOCTH 12 pacIIaBIeHHOro MeTajuia S¢ B 00J1aCTH OKOJIO JINHUH
25 oOnydeHus: yBENMUYMBAETCS, U 00pa3yercst TPamueHT TeMIlepaTypbl IOBEPXHOCTH
pacIUIaBJICHHOTO MeTajljla 5S¢ MeXIy OOJacThi0 OKOJIO JuHMH 25 o0nydeHuss u oOjacThio 23
o0xyueHust sl yaepkaHus Terua. B pesynbraTe BO3HHMKAaeT KOHBEKLMs MapaHrOHH, M, Kak
NPOUJUIFOCTPUPOBAHO HAa Pur. 6, B HapyKHOM CJIO€ PACIUIABJIEHHOIO MeTajia 5C BO3HUKAET
oOpatHbIii moTok 61 pacraBieHHOro Meraia OT JuHuUU 25 obmydenus. IlocpeacTBom 3Toro

noToka 61 pacmiaBlIeHHOrO METajula OCYILECTBIIAETCS YIPaBIEHHE ITOTOKOM NMPUMECEH, TaKuX
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kak BHII, u mpumecu, KoTopble TEKJINU K 4acTH 36 CIMBHOIO HOCKA, OTONIBUTAIOTCS OOPATHO K
NOJIOXKEHUIO, KOTOPOE HAXOMUTCS Aaibllie OT JUHUM 25 obnydeHus. 3a CHET 3TOr0 MOXKHO
MPENOTBPATUTD BBITEKAHUE MPUMECEH U3 4aCcTU 30 CIMBHOIO HOCKA.

[0065]

IIpu »TOM, Hampumep, NyTeM NpUAAHUA JUHUM 25 oOnyueHHs (OpMbI, KOTOpas
BBICTYIIAET B CTOPOHY OT CJIMBHOTO HOCKa, Takoii kak V-oOpasHas ¢opma, Kak
NPOMILTIOCTPUPOBAaHO Ha Dur. 4 u Our. 6, KOHBEKIHMsT MapaHrOHU MOKET OBITh CO3/1aHA TAKUM
o0Opa3oM, 4ToObI MOTOK 61 pacrjIaBlIeHHOro MeTaia K 4acTh 30 CIMBHOIO HOCKA TEeK K
O6okoBeiM creHkam 37A u 37B Bamebl 30. Jlpyrumu cioBamu, Ha Pur. 6 morok 61
PACIUIaBIEHHOTO MeETaJUla SIBJIIETCSI NTOTOKOM, KOTOPBIN HAmpaBjieH B OOpaTHYK CTOPOHY (B
HANpaBJIEHUH OT 4YacTH 36 CJIMBHOIO HOCKA) B HAIPABJICHHHM OCH Y, a TaKXe OT 4acTu 36
CIIMBHOTO HOCKa B HampaeiieHHUH ocu X. Takum oOpa3om, mOTOk 61 pacruiaBiieHHOTO MeTajuia
nepememaer npumecu, takue kak BHII, koTopele nmnaBarOT Ha MOBEPXHOCTH PaCIUIABIEHHOIO
MeTtajula 5S¢ B 00JacTAX OKOJIO JUHHUHA 26 momayu, B OOpaTHOM HANpaBJIEHUH OT JIMHUH 25
o0xyueHus, a Takke K O0koBbIM cTeHKaM 37A u 37B Banns! 30.

[0066]

Hexotopsie u3 BHII 8, nepemernaemeie k 00koBbIM cTeHKaM 37A u 37B, npuiumnaroT K
rapHucaxky 7, oOpasyroemMycst Ha BHYTPEHHUX IMOBEPXHOCTSIX OOKOBBIX CTEHOK 37 BaHHBI 30, U
MOSTOMY OOJIbIIIE HE MePEeMEINA0OTCs B PACIUIABIEHHOM MeTajuie S¢ B BaHHE 30. AJbTepHATHBHO
BHII 8 mocreneHHO pacTBOPSIKOTCS, LUPKYJIUPYst BHYTPU BaHHbI 30. B 4acTHOCTH, MOCKOJBKY
pacIuiaBJIeHHbIH METaJUT SC B HETIOCPEACTBEHHOM OJM30CTH OT JIMHUU 25 00JIydeHus: HaXOIUTCS
npu BBICOKOH Temmepatype, rasneHne BHII 8 yckopsiercsa. Takum oOpazom, mpu U3IydeHUH
3JIEKTPOHHOTO Jiyda BAOJNb JIMHUMA 25 OOJNy4eHUS TNpPHMECH HE TOJNBKO OJIOKHPYIOTCS |
3a7ep)KUBAIOTCS HA JIMHUU 25 oOnyueHHs, HO MPUMECH TaK)Ke YJIABJIMBAIOTCS TapHUCAXKEM 7,
00pasyroUMMcsl Ha BHYTPEHHUX MOBEPXHOCTSAX OOKOBBIX CTeHOK 37A m 37B, mnm yckopsiercs
PacTBOpPEHME a30TUPOBAHHOTO TUTAHA U T.II., KOTOPBINA SIBJsETCS INIaBHbIM KomnoHeHToM BHII
8, u TakuM 00pa3oM BBITEKAHHE MpPHUMECeH M3 YacTH 36 CIMBHOIO HOCKAa MOXET OBITh
IIPEIOTBPALIEHO.

[0067]

Takum 06pa3oM, B COOTBETCTBHU CO CIIOCOOOM MPOU3BOACTBA METAJUIMYECKOTO CIIUTKA
HACTOSILIETO BAPUAHTA OCYLIECTBJICHHUS] BJEKTPOHHBIM Jyd HW3JIy4aeTcss BIONb JIMHUU 25
O0JNy4eHwsi, KOTOpasi HAXOIUTCS ¢ TIOCIEAYIOIIEH MO MOTOKY CTOPOHBI OT JIMHUK 26 momaun. 3a
cder 3Toro opmupyercst oOpaTHbI MOTOK 61 pacIaBIeHHOrO MeTalla OT 00JIaCTH BBICOKOM
TEMIepaTypbl PACIUIABIEHHOIO METaia S5C OKOJIO JHHUU 25 oOJy4YeHWs, W B pe3yJbTare
npumecy, Takue kak BHIL, koTopble Teknn B CTOpOHY 4acTu 36 CIMBHOIO HOCKA, OTOJABUTAOTCS
oOpatHO oT yactu 36 cnuBHOrO Hocka. CienoBaTeNbHO, BBITEKaHNE NpuMeced n3 BaHHBI 30 B
nuteitnyr0 ¢opmy 40 MokeT ObITh mpemoTBpamieHo. B pesynbrate momagaHue mpumeced B
CJINTOK MOJKET OBITh MPEIOTBPALLEHO.

[0068]

[1.3. PacnionoxxeHue TUHUM 00TydeHus |
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Hanee O6ynetr moapoOHO OMUCAHO PACTOJIOKEHUE JIUHUHU 25 O0Jy4eHuUs, BAOJIb KOTOPOU
3JIEKTPOHHBIN JIy4 U3JIy4aeTcst ChOKYCHUPOBAHHBIM 00pa3oM.

[0069]

B cnocobe mnpou3BOACTBA METANIMUYECKOTO CIUTKA B COOTBETCTBHUH C HACTOSILINM
BAPHMAHTOM OCYLIECTBJICHUS, KaK NPOWIICTPUPOBAHO Ha Pur. 4, >JIEKTPOHHBIN Jyd
U3JIy4aeTcsl BAOJb JIMHUM 25 O0JydeHus, KOTopasi pachojiaraercs B IMOCIeNYIOLed MO MOTOKY
obnactu S3 Mexny MpeAmecTBYIOIIeH MO MOTOKY 00nacThio S2, KOTopasi BKJIIOUAeT B cels
auHMA 26 monayn, u OokoBOH creHkoi 37D. Jlunum 26 momayu SIBISIOTCS BOOOpayKaeMbIMH
JUHUSMH, NPEACTABISAIOINME MOJOKEHUs, B KOTOPbIE PACIIABJIEHHBIN METAJ ChIPbs 5 Kamaer
B pacriaBjeHHbId Metaul 5S¢ B BanHe 30. Jlunus 25 oOjydeHus sIBIsSieTCS BOOOpaskaeMou
JUHUEH, KOTOpasi COOTBETCTBYET MYTH NEPEMEIIECHHs BJIEKTPOHHOIO JIy4a, KOTOPBIA
UCTTyCKaeTCs 3JIeKTpoHHOH nymkoi 20E nyst muHeHoro obny4yeHus.

[0070]

B cmocobe mnpom3BOACTBA METAIMYECKOTO CIUTKA B COOTBETCTBHH C HACTOSIIHM
BAPUAHTOM OCYIIECTBJICHHS, KaK MPOUJUTIOCTPUPOBAHO Ha Pur. 6, muHus 25 o0nyueHus: uMeer
V—o0pa3zuyto GopMy, KOTOpast UMeeT JIBe KOHIIEBbIE YacTh €l u €2, pachojoKeHHbIe y OOKOBOH
creHku 37D, u KOTOpast BRICTYMAeT Ha3aJ, YTOObI OJIOKMPOBATh YacTh 36 ciMBHOrO Hocka. [Ipu
W3JIy4€HUH 3JIEKTPOHHOrO Jiyda Ha MOBEPXHOCTb PACILIABIEHHOrO MeTajja 5C BAONb 3TOU
auHuA 25 obnydeHus odpasyercss oOpaTHBIN MOTOK 61 pacruiaBieHHOro MeTajia OT JIMHUU 25
obnyuenusi. B pesynbraTe motok 60 pacruiaBlieHHOTrO MeTajlla, TEKYLIUH K YacTH 36 CIMBHOTO
HOCKa, OTOABHIraercs OOpaTHO, M CTAHOBHUTCS BO3MOXKHBIM NPEAOTBPATHTb BBITEKAHUE
npumecel, Takux kak BHI, u3 Bannst 30 B tureiinyio popmy 40.

[0071]

ITpu 5TOM HPEANIOYTUTENFHO MOAXOAALIMM 00pPa30M YCTAaHOBUTH PACHOJIOKEHHE JTMHUH
25 obnyuenus Tak, 4ToObI MOTOK 60 PaCIUIABIEHHOrO MeTaJula U3 LeHTpa BaHHBI 30 K yacTu 36
CIIMBHOT'O HOCKA HE TMPOXOIMJI 4Yepe3 JIMHUI 25 o0JiydeHUs U He TeK K 4acTh 36 CIMBHOIO
Hocka. CrenoBaTenbHO, B COOTBETCTBHH CO CIOCOOOM MPOHM3BOIACTBA METAJLUTHYECKOTO CIUTKA
HACTOSIIEr0 BaPUAHTA OCYLIECTBJICHUS JIMHUS 25 OOJYy4eHHUS HCIONB3YeTCs JJISl TOTO, YTOOBI
HAJIEKHO PA3[eNIuTh MPEAIECTBYIOMYI0 00nacTb S2, B KOTOPOW PACIONIOKEHbl JIUHUU 20
MOJa4M, U 4acTh 36 CJIMBHOrO Hocka. C 5TOM LENbIO ABE KOHLEBLIE YyacTu €l u €2 nuHuu 25
OOJNIy4eHHsI PacIoyiaratoTcsi OKoJIo OOKOBOH creHku 37. @pasa «koHLeBble Hactu el u e2
pacrojiararoTcsi OKoJio OOKOBOH CTeHKH 37» O3HadaeT, 4YTo KOHIeBble dacth el u e2
pacrojararoTCs Ha BHYTPEHHEH MOBEPXHOCTH OOKOBOWM CTeHKHM 37 Wi B OOJIACTH, B KOTOPOH
paccTosTHUE X OT BHYTPEHHEH MOBEPXHOCTH OOKOBOH CTEHKH 37 COCTaBIisieT He Ooyiee 5 M.
Korna xorueBble yactu €l 1 €2 HaXOAATCSl BHYTPH BBIIEYIIOMSHYTOH O0JNAaCTH, IPUMECH, TaKHe
kak BHII, wHe mpoxomar uepe3 MPOCTPAHCTBO MeEXAYy OOKOBOW CTEHKOW 37 M KOHLIEBBIMH
gacTamu el u €2 nuHum 25 o0ny4yeHws, U MyTh MOTOKAa OT MpeAmecTByroLed odmactu S2 k
gacTu 36 CIMBHOIO HOCKA MOXKET HaAeKHO OyokupoBatbes. ClenyeT OTMETUTD, YTO, Kak ObLIO
YIOMSIHYTO BbIlLIE, (pOpMHUPOBaHUE rapHHCaxka 7 OKOJIO OOKOBBIX CTEHOK 37 HE MPEACTaBISET

npoOJIeMBbI, U TIEPBBIN 3JIEKTPOHHBIH JIy4 MOXKET U3JIy4aThCsl HA FrapHUCAXK 7.
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[0072]

Kpome Toro, HeoOxoaumo, yToOb! mupuHa b muHMN 25 00MydeHus B HalpaBleHHH X Ha
dur. 4 (manee ynoMuHaemas Kak «IIMPUHA JHUHUM OOJyudeHHs») ObUia MO MEHbLIeH Mepe
Oonpie, yeM mupuHa by orBepcTus wactu 36 cnuBHOro Hocka. Ecnu mupuna b snuHum
oOJlyueHHus1 MeHblle, YeM IIHUpUHA by OTBepCTUs 4YacTU 36 CIMBHOIO HOCKA, CYLIECTBYET
BEPOATHOCTb TOTO, YTO IOTOK HAPY>KHOIO CJOs paCIUIaBJIEHHONO MeTaiaa SC  OT
npexamecTByromed obsactu S2 k yactu 30 CIMBHOTO HOCKAa BO3HHUKHET B 4YacCTH, B KOTOPOH
SJIEKTPOHHBIN Jiyd He usny4daercsi, 1 BHII Oynyt BbiTekath B suteitnyo ¢opmy 40. Crenyer
OTMETHTb, 4YTO IIUPHUHA b JUHMK OOJydeHHs MOXKeT ObITh MEHbINE, YeM IIUPHHA BaHHBI 30, U
Bpemsi, Tpedyemoe Il OMHOKPATHOTO CKAaHUPOBAHUS JIMHUU 25 00My4YeHus], yBEIUIHBACTCS TIPU
yBEIMYEHUW IUPUHBI b juHumM obOnmyuenusi. Korma Bpems, TpeOyemoe il OJHOKPATHOTO
CKAaHUPOBAHUS JIMHUU 25 OOJNyuYeHUs, YBEIUYMBAETCS, MOTOK 61 pacryiaBJeHHOro MeTauia K
OOKOBBIM CTeHKaM BaHHBI 30, CO3/aBaeMbIii M3JIyUY€HHEM 3JIEKTPOHHOTO JIyda, OCIa0eBaer, u
BepOsTHOCTH BbITekaHust BHII x yacTu 36 CIMBHOrO HOCKA yBEJIMYUBAETCS.

[0073]

B nononreHue k 3ToMy, BbicoTa h muHMM OONyuYeHHs], KOTOpas SBISIETCS BBICOTOM, Ha
KOTOPYK JMHUSL 25 oONydeHus: BBICTYNAaeT Has3ald, OMpeneNsercs ¢ y4eroM moroka 61
PacCIUIaBJICHHOrO METajula, CO31aBAEMOr0 U3JIy4€HUEM COOTBETCTBYIOLIErO 3JIEKTPOHHOIO Jy4a,
U BPEMEHHU CKaHMPOBAHMUS. 311€Ch, BBICOTA h JIMHUM OOJNyUeHHs paBHA PACCTOSHUIO OT BEPIIHHBI
JUHAN 25 OONMy4eHHUs 10 TOUKH MEepeceueHms] Mexay MpsIMOH JIMHUEH, KOTOpasi COEUHSET IBe
KOHLEBbIe yacTu el u €2 muHuu 25 o0nyueHus, U NpsAMoi THHUEH, IPOXOoAIell B HalpaBJICHUH
Y uepe3 BepmuHy JuHuu 25 obnydenus. Ilo mepe yBenudeHus BBICOTHI h nuHUM 0ONMyueHUs
YBEJIIMYUBAETCSI CTENEHb, O KOTOPOH mnmoTok 61 pacruaBieHHOro Mmeraimia, (popMupyemsiit
U3JTyYeHHUEM 3JIEKTPOHHOIO JIy4a BJIOJb JUHUU 25 oOaydeHus, nMeromeii V—oOpasuyto dopmy,
NPOMJLUTIOCTPUPOBAHHYI0 Ha Dur. 4, CTAaHOBUTCS MOTOKOM K OOKOBbIM cTeHKam 37A u 37B
BaHHbI 30, HO C APYroi CTOPOHBI YBEIMYHBAETCS BPeMs, HEOOXOAMMOE Il OJHOKPATHOTO
CKaHUpOBaHMsA JUHMM 25 oOnydenus. CrenoBaTeNbHO, MNPEANOYTUTENIBPHO YCTAHABJIMBATH
BbICOTY h niuHUM 00Ny4YeHus Tak, 4ToObI Bpemsi, TpeOyeMoe AJisi CKAHMPOBAHUS, CTAJIO BO3MOXKHO
Oojiee KOPOTKHM, COXpaHsisi MPH STOM HAINpaBlieHHE MOTOKa 61 pacIulaBIeHHOro Merajia K
6okoBbIM cTeHKaM 37A u 37B.

[0074]

B cmocobe mnpom3BOACTBA METAIMYECKOTO CIUTKA B COOTBETCTBHH C HACTOSIIHM
BAPUAHTOM OCYIIECTBIIEHHsI TOJIOKEHHE BEPINUHBI JHHUU 25 OONy4eHHs HE OrpaHUYHBAECTCS
NOJIOXKEHWEM Ha TPSIMOW JIMHUH, KOTOpas MPOXOOUT Yepe3 LEHTP IIMpHuHbI BaHHBI 30 (manee
YIIOMHHAEMOH TaKKe KaK «IEHTPaJbHAst IMHHUS» ), KaK MPOUJLTIOCTpHpoBaHo Ha Pur. 4. OxgHAKO
JKENaTeJbHO, YTOObI BEpPIIMHA JHHUU 25 OONyYeHUs W LEHTP IIUPHHBI OTBEPCTHS HacTH 36
CJIMBHOTO HOCKA HAXOAWINCh Ha LIEHTPAJIBbHOW JIMHUM BaHHBI 30, KaK NPOWJLIIOCTPUPOBAHO HA
@ur. 4. 3a cuer pacmoOJOKEHUsI BEPIIUHBI JUHUU 25 0OJMy4deHHs Ha LEHTPAJbHOHN JIMHUM, KaK
NPOMILTIOCTpUpOoBaHO Ha Pur. 6, moTtok 61 pacniaaBIeHHOrO MeTaljia MOXET ObITh CHeaH

CUMMETPUYIHBIM OTHOCUTCIIBHO I_IeHTpaJIbHOfI JIMHHUH. HYTGM HU3JIYHYCHUS SJICKTPOHHOI'O Jiy4da
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TakUM O00pa3oM TOTOK HApPY>KHOTO CJIOS PACIUIABJICHHOTO MeTaula S5C MOXeT OBITh
OpUEHTHPOBaH K OOKOBbIM cTeHKaM 37A u 37B, KOTOpble HAaxXOmATCS Ha HEOOJBIIOM
PaCCTOSIHUU OT JIMHUM 25 00NyueHHsl, U BEpOATHOCTb NPUJIMINIaHuA NpumMeceit, Takux kak BHII, k
rapHHUCAXy 7 MOXeET OBITh YBEJINYEHA.

[0075]

Jlo Tex mop, moka JUHHUs 25 0ONydeHUus: 3JEKTPOHHOrO Jiyda crnocoda MpOM3BOIACTBA
METAJUIMYECKOrO CJIIMTKA B COOTBETCTBUM C HACTOSILIUM BApPUAHTOM OCYIIECTBJIEHHUS UMEET
BBIMYKJIYIO (hOpMy, KOTOpasl BBICTyMAaeT Ha3aa OT YacTh 36 CIMBHOTO HOCKA, JUHUS 25
00JIy4eHHsI MOXKET UMETh (POPMY, OTIIMYAKOINYIOCS OT V—00pa3Hoii popmbl, mokazaHHOW Ha Dwr.
4. Hampumep, muHus 25 oOny4eHHs MOXKET UMETb KPUBOJIMHEHHYIO (OpPMY, TaKyK Kak
napabona. ATbTEpHATHBHO JIUHUS 25 00JIy4eHUs] MOXKET UMETh, HAIPUMep, 1O CYIIECTBY hopMy
TIOJIYKPYTJION MyTH, KaK MPOMLIFOCTpUpPOoBaHO Ha Dur. 7. B aTom cnydae junus 25 oOnydeHus B
dbopme Iyru UMeeT AUaMeTp, KOTOPBI paBeH WiH OOJbIle, YeM IUpUHA by OTBEpCTHS YacTh 36

CJIMBHOTO HOCKa. B WacTHOCTH, Kak MpOMJUTIOCTpUpoBaHO Ha Pur. 7, nuHus 25 oOnyueHus B

>
¢dopme nmyru 3amaercs Tak, UTOOBI €€ LIEHTP HaXOOWJICS Ha MPSIMOHN JIMHUM, MPOXOZIIeH uepes
LEHTP MIHUPHHBI OTBEPCTHUS YaCTHU 36 CIMBHOIO HOCKA, M 4TOOBI OHA ObLIa YAaCThIO OKPY’KHOCTH,
UMEoIIel THaMeTp, pPaBHbIM WK OoJblIe, YeM mupHHa by oTBepcTHs YacTh 36 CIIMBHOTO HOCKA.

[0076]

B sToM ciydae Takke, aHanorudHo @ur. 4, B TOM Cllydae, KOraa TeMrneparypa Cbipbs 3,
KOTOpOe KamaeT Ha JuHUM 26 mnojauu, sBisieTcss Ooiee BBICOKOHW, 4YeM TemIieparypa
pacIUIaBIEeHHOTO MeTajia S5C, KOTOpBIM YK€ HakoruleH B BaHHe 30, oOpasyroTcs INOTOKH
pacIUIaBJICHHOIO MeTalljla, KOTOpPbIE COOTBETCTBYIOT NoTokaMm 60, 61 m 62 pacniaBieHHOTO
MeTajja, Moka3aHHeIM Ha Pur. 6. Jlpyrumu Cj0BaMu, NMOTOKH PACILIABJIEHHOIO MeTajla U3
CBIpbsl 5, KOTOpBII KamaeT Ha COOTBETCTBYHOLIWE JMHUU 206 MOJa4yd, TEKYyT K LEHTPY B
HAaIpaBJIeHUH LIMPHUHBI (HanpaBieHnH X) BaHHbI 30, U 3TH TOTOKH 62 pacIUIaBIEHHOTO METALIA,
CTQJIKUBAIOTCSI APYT C APYTOM B LIEHTPE B HANPABJICHUH IIHUPUHBI (HampasieHnu X) BaHHBI 30 U
TeM caMbiM (popMupyIOT MOTOK 60 pAaCIIaBJIEHHOTO MeETayljla, KOTOPbIM TedeT K 4acTH 36
CJIMBHOTO HOCKA.

[0077]

Kpome Toro, nunus 25 oOnydeHus 3aaercs Tak, 4ToObl ABE KOHIEBble 4acTu el u e2
pacronarainch okoio O0okoBol creHkd 37D, u nuHMA 25 obnyueHust OnokupoBana 4actb 36
CIIMBHOTO HOCKA. DJIEKTPOHHBIA JIyd U3JIy4aeTCs] Ha MOBEPXHOCTh PACIIABJIEHHOTO MeTajuia 5S¢
BIOJb JIMHUU 25 oOmy4yeHws, KOTopas 3ajaHa TakUM OOpa3oM. 3a CUeT 3TOro BO3HUKAET
KOHBEKIMsA MapaHronu, U notok 60 pacIuiaBJ€HHOrO0 MeTajia, KOTOPbIM TedeT K 4dactu 36
CJIMBHOTO HOCKa, HampasisieTcst 00paTHO K OokoBbIM cTeHkaMm 37A u 37B. B pesynbrate BHII
NPWINNAIOT K TapHUCaXKy 7, obpasyromemycs Ha OOKOBBIX CTeHKax 37 BaHHbBI 30, U TakuM
o0pa3oM MOXHO TmpenorBpatuTh nepememenue BHII wepes pacruiaBieHHBI MeTaa Sc.
AnprepHatuBHo BHII Moryt Takske pacTBOPSTBCS NPU LUPKYJSILUM 4Y€pe3 pacIlIaBJIEHHBIH
MeTaJIJT SC, KOTOPBIA HAKOMJIEH B BaHHE 30.

[0078]
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Crnenyer OoTMETHTD, YTO, (PAKTHUECKOE MOJIOKEHHE 00yHeHNs, B KOTOPOM 3JIEKTPOHHBIN
Jyd M3JIydaeTcs Ha JUHUIO 25 oOnydeHusi, He OO0s3aTeNbHO MOJDKHO HAXOOUTHCS CTPOro Ha
auHuA 25 oOnydeHus. JloCTaTOYHO TOro, 4YTOOBI (PaKTHUECKOE MOJIOKEHHUE OOJy4YEeHUs], B
KOTOPOM H3JIy4aeTCsl SJEKTPOHHBIM JIy4, HAXOAWIOCh MNPUOIU3UTEIBHO HA JUHUH 25
o0JyueHus1, KOTOpas 3aaeTCsl KaKk MUIIEHb, U HUKAKNUX MPOoOJeM He BOSHUKAET JI0 TeX IOop, MoKa
dakTHyeckuii TyTh SJEKTPOHHOTO JIy4a HAXOAWUTCS BHYTPU JOMYCTHMOIO JHara3oHa
OTKJIOHEHUS OT JIMHUHU 25 o0nydeHus], KOTopasi 3a7laHa B KauecTBe muiieHn. Kpome Toro, nse
KOHLIeBbIe YacTu el u €2 nuHuu 25 00Jy4eHus: pacnosaraloTcsi OKOJIO BHYTPEHHEH MOBEPXHOCTH
6okoBoii cTeHkn 37 BaHHBI 30. Ppasza «KOHLEBbIC YacTH €l 1 €2 pacnoJararoTcst OKOJIO OOKOBOI
CTeHKH 37» O3Ha4yaeT, 4YTO KOHLEBble 4acTu €l u €2 pacrnojararoTcss Ha BHYTPEHHEH
MOBEPXHOCTH OOKOBOH CTeHKH 37 wiM B OOJAacTH, B KOTOPOH paccTOSTHUE X OT BHYTPEHHEH
MOBEPXHOCTH OOKOBOM cTeHKHU 37 cocrasinsieT He Oojiee S MM. KoHnesbie yactu el u €2 auHuu
25 o0nyueHus yCTaHABIMBAIOTCS B 3TOH O0JIACTH, U SJIEKTPOHHBIN JIy4 U3JIy4aeTCs BIOJb JIUHUN
25 obnydenus, 1 popMHpPOBaHUE TapHUCAKAa 7 HA BHYTPEHHEW MOBEPXHOCTU OOKOBBIX CTEHOK
37 BanHbI 30 HE COCTABIISIET MPOOJIEMBI, H 3JIEKTPOHHBIN JIyd MOKET U3JTy4aThCsl HA TAPHUCAK 7.

[0079]

Kpome Toro, B crocobe NpOM3BOACTBA METAUINYECKOTO CIMTKA B COOTBETCTBUU C
HACTOSIIUM BAapPHAHTOM OCYINECTBJICHUS, €CJIM pACHOJOKeHWe JMHUH 25 o0nyueHus
3JIEKTPOHHBIM JIy4OM TAKOBO, YTO BHYTPHU MOCIEAyIOLIeH obnactu S3 «aBe KOHIEBbIE YacTH el
u €2 HaxomATcsi OKoyo OokoBoM creHku 37 (nmoboi uz 37A, 37B, 37C u 37D)» u «muHHS 25
o0xyueHust ONOKMPYeT 4YacTb 36 CIMBHOIO HOCKa (TakuM o0pa3oM, YTO MNpPEAIIeCTBYIOIIAs
obnacte S2 u yacth 36 CIMBHOTO HOCKA HAAEKHO pa3fesieHbl JUHUEH 25 00IyueHus1)», TUHUS
25 obny4eHust MOJKET UMeTh JFOOYI0 MPOU3BONBHYIO (opmy. DOpMBI, TPOUIUTFOCTPUPOBAHHBIE
Ha @ur. 4 u Qur. 7, SBIAOTCS BCEro JMIIb WUTOCTPATHBHBIME MpUMEpaMu, U ¢popma, B
KOTOpOW JsmHHA 25 o0ny4deHus otTaeneHa OT OokoBod creHkH 37D Oombime, 4yem B
BBIIIEYTIOMSIHYTBIX IPUMEPaX, TAK)Ke SBJSIETCS MPUEMIIEMOIN.

[0080]

Hanpumep, xax nporsmocTpupoBato Ha dur. 8, B TOM cilydae, KOraa npealuecTBYLas
obnactbk S2, comepskaiiasi IMHUU 26 MONAYH, PACIOIAraeTCs BhIIE MO TEYSHHUIO B MPOIOJIBHOM
HarpasiieHuH BaHHbI 30, mocneayromas oonacte S3 Mexay mpenaecTByromeid oonacteio S2 u
OokoBoii creHkoit 37D sBnsieTcst Oojiee MMPOKOH, YeM B Cllydae, MPOMJUTIOCTPHPOBAHHOM Ha
@ur. 4. OnHako, TMOCKOJBKY BO3MOXKHO PAaCHOJIOKUTh JHHUI 25 o0nydeHuss B Jr000M
MOJIOKEHUH, TIPU YCJIOBHHM, 4YTO OHAa HaxXOAUTCS B mocienyroomed obmactu S3, Kak
MPOWJUTIOCTPUPOBAHO HAa Dur. 8, Takke BO3MOXKHO pACIOJNIOKHTH JIUHUIO 25 oOnmydeHus B
LEHTPAJIbHON YaCTHU B MPOAOJIbHOM HamnpasieHud BaHHbl 30. IIpu 5TOM nBe KOHLEBBIE YacTH €l
u e2 nuHuM 25 oOnmydeHuss MOryT pacrosiaratbess y O0okoBbIX creHOK 37A m 37B. C Toukm
3peHust Oosnee HamexxHoro mpeporspaineHus soiTekaHust BHIT 8 B nmreiinyro ¢gopmy 40 u3
BaHHbI 30 MPEINOYTHTENBHO PaclojaraTh 1Be KOHLEBBIX 4acTH €l u €2 nuHuu 25 olnyueHus y
OokoBoii creHkn 37D, B KOTOpOH mpeaycMOTpeHa d4acTb 30 CIMBHOTO HOCKA, Kak

NPOMJLTIOCTPUPOBAHO HA PuUr. 4 U T.I. 3a CUET 3TOT0 PACCTOSHUE CKAHUPOBAHUS SJIEKTPOHHOIO
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Jy4a COKpamaercs, u Bpemsi, Tpedyemoe il OOHOKPATHOTO CKAHWPOBAHUS JIMHUU 25
o0xyueHus1, MOXeT ObITh YMEHbIIEHO. B pe3ynbrare TeMmnepatypa paciulaBIeHHOTO MeTaia 5S¢
Ha JuHUM 25 o0nyueHUs: MoxeT ObITh 3(P(EKTUBHO MOBBIIIEHA, W OOpaTHBII MOTOK Ol
pacIUIaBIEHHOTO MeTajula OT JUHHM 25 o0jay4deHHs MOKeT ObITh C(OpMHPOBAaH paHbLIE B
Hapy>KHOM CJIO€ PacIUIaBJIEHHOTO MeTaa 5¢.

[0081]

[1.4. HacTpoliku 3J€KTPOHHOTO JIy4a JUIsl IMHEHHOro 00Iy4YeHus |

Hanee OynyT omMcaHbl HACTPONKH 3JIEKTPOHHOIO Jiyya Ui JIMHEHHOTO OOJydeHus
(TIepBOrO 3JEKTPOHHOTO Jy4a), KOTOPBIM H3JIy4aeTcss CHOKYCHPOBAHHBIM 00pa3oM BHOJb
BBILIEYNOMSIHYTOH JTMHHUU 25 00JydeHuUs.

[0082]

JList Toro, 4ToObl OTOABUHYTH OOPATHO MOTOK 62 pacIIaBIeHHOrO MeTajuia OT JIMHUM 26
nonayn (cm. @ur. 6) B HampaBlieHWM OT BbIxoaa W3 BaHHBI 30 mocpeacTBoM moToka 61
pAacCIUIaBIEHHOTO MeTajia OT JUHUH 25 oOmyueHust (cM. @ur. 6), kak ObUIO YIOMSIHYTO BBIIIE,
NPEATIOYTUTENEHO MOAXOASAIINM 00pa30oM 3a7aBaTh YCJIOBUS OOyUEHUs], TAKHEe KaK KOJMYECTBO
NepeaBaeMoro Temja, CKOPOCTb CKAaHWPOBAHWUA U paclpeelieHHe TeIIOBOro IOTOKa
3JIEKTPOHHOTO JIy4a JJIsl INHEHHOTO 00yYeHHUsI.

[0083]

KonnuectBo mnepenasaemoro temia [BT] snekTpoHHOro jyda siBisieTcs MapameTpoM,
KOTOPBIN BJIMAE€T HAa yBEJIWYEHUE TEMIEPaTypbl PACILUIABJIEHHOrO MeTajia 5C Ha JUHHUHA 25
o0JyueHus, a TakKe Ha CKOPOCTh IMOTOKAa KOHBEKIMU MapaHroHu (moroka 61 pacriaBieHHOTO
MeTajula), KOTOpBI oOpasyercst Omaromaps paccMaTpUBA€MOMY YBEIUYEHUIO TEMIEpaTyphl.
Ecnan xonnuecTBO mepenaBaeMoOro Terua 3JEKTPOHHOTO Jiyda SIBISIETCSl MajblM, HNOTOK 61
PACILIaBIEHHOTO METaJlIa, KOTOPBIN MpeooJieBaeT OOLIuii MOTOK PacliaBJI€HHOrO MeTaia S¢,
He MoxeT ObITb copmupoBaH. COOTBETCTBEHHO, 4eM OOJbIIE KOJIUYECTBO IepenaBaeMoOro
TeIjIa 3JIEKTPOHHOTO JIy4ya, TeM JIy4llle, 1 HallpuMep, KOJMUECTBO NepeiaBaeMoro Terjia MOKeT
HaxoauThes B auamnaszone 0,15-0,60 [MBrT].

[0084]

CKopocTh CKaHUPOBaHHS [M/C| 3JIEKTPOHHOTO Jiy4ya SIBJISIETCSl MAapaMeTpOM, KOTOPBIH
BIIUSIET HA CKOPOCTb BBIIIEYTIOMSIHYTOro Motoka 61 pacrnasneHHoro meraiuia. [lpu usnydenun
3JEKTPOHHOTO JIyda BIOJb JIMHUHM 25 oOmydeHus JuHUs 25 oOJy4eHuss Ha IOBEPXHOCTH
pacliaBIeHHOIO MeTajula 5C MHOTOKPAaTHO CKaHUPYETCS 3JIEKTPOHHBIM JIy4OM, MCIYyCKAE€MBIM
n3 snexTpoHHoN nywku 20E. Eciu CckOpOCTh CKaHUPOBAaHMs 3JEKTPOHHOIO Jy4da MPU 3TOM
Oyner HU3KOH, TO Ha MUHUU 25 oOnydeHHus OyAyT BO3HHUKATh MECTA, KOTOPBIE HE OOIy4YaroTCs
SJIEKTPOHHBIM JIyYOM B Te4Y€HHE MJIUTENbHOIO BpeMeHU. B sTux Mectax Temmeparypa
MOBEPXHOCTH PACIUIABJICHHOTO MeTajla S5C OBbICTPO YMEHBIIWUTCS, M CKOPOCTb MOTOKa Ol
pacIIaBJI€HHOIO MeTajula, KOTOPbI BO3HMKAET B 3TUX MeCTaX, TakkKe YMeHbIIUTCA. B Takom
ciydae OyfeT TPyAHO MOJABUTH MOTOK 60 pacIIaBI€HHOIO MeTajula MOCPENCTBOM IMOTOKa 61
pacIIaBJ€HHOTO METa/Ula, U BO3MOXKHOCTb TOrO, 4YTO MNOTOK 00 pacmyiaBleHHOro MeTaija

npoiaer dyepe3 JUHUIO 25 obnydenus, yeeanuutcs. ClenoBaTebHO, CKOPOCTh CKaHUPOBAHUS
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3JIEKTPOHHOIO Jlyda MPEANOYTUTENbHO SBJSAETCS HACTOJbKO BBICOKOH, HACKOJIBKO 3TO
BO3MOJKHO, W, HAIIPUMeEP, HAXOMUTCs BHyTpH auana3ona 1,0-20,0 [m/c].

[0085]

Pacnipenenenue co3naBaeMoro 3JaeKTPOHHBIM JIy4OM TEIUIOBOTO MOTOKA HAa MOBEPXHOCTH
pacIIaBIeHHOrO MeTajljga 5C SABJIAETCS MapaMeTpOM, KOTOPBIN BIUSET HAa KOJUYECTBO TEILIA,
NepeaBaeMoro pacijiaBJIeHHOMY METaJluly S¢ 3J1eKTPOHHBIM JydoM. Pacnpenenenue TemioBoro
IOTOKAa COOTBETCTBYET pa3Mepy amepTypbl OSJEKTPOHHOrO Jjyda. Yem MeHbIe ameprypa
3JIEKTPOHHOTO Jiy4a, TeM OOJblIe CTENeHb KPYTH3HBI PACHpeNesieHUs] TelJIOBOrO IOTOKa,
nepenaBaeMoro pacijiaBlIeHHOMY Metamty Sc. PacmpeneneHue TerioBoro IoOTOKa Ha
MOBEPXHOCTU PACIUIABJIEHHOIO MeTajuia 5S¢, HampuMmep, OMUChIBAeTCA clenyroiei Popmyioin
(1) (cm., Hanpumep, HenatentHeiii nokyment 1). Cnenyromas @opmyna (1) mokasbiBaer, 4to
TEIUIOBOW IMOTOK 3KCIIOHEHIIMAJIBHO OCIa0eBaeT B COOTBETCTBHHM C PACCTOSHUEM OT ISATHA
3JIEKTPOHHOTO Jy4a.

[0086]

[Beipaxxenue 1]

(x-x)>+(y-y,)

2

20 (1

q(t, X, y) = q, exp| —

J:Lll surface qudy - Q (2)

[0087]

rae (X, y) IpeacTaBisieT MOJOXKEHHE MOBEPXHOCTH PACIUIaBJIEHHOrO MeTamia, (Xo.Yo)
IPEACTABIsIET MATHO 3JIEKTPOHHOIO JIyda, U G MPEACTAaBIAET CPEAHEKBAPATUYHOE OTKIOHEHHE
pacnpeneneHus TEeIJIOBOro MOTOKa. B fpomonHeHne K 3ToMy, (o MpeacTaBisieT coOoH TerIoBoOit
NOTOK B IATHE 3JIEKTPOHHOro jyd4a. Korma kxomm4ecTtBo Tema, NepenaBaeMoOro 3JEKTPOHHOM
MYLIKOH, paBHO «Q», Kak MPOWJUIIOCTPUPOBAHO B BhilenpuBeneHHoN Popmyie (2), qo 3amaercs
TaK, 4TOOBI MMOJIHAsI CyMMa TEIUIOBOTO MOTOKA (| MO BCel MOBEPXHOCTH PACIUIABJICHHOTO METaJlIa
BHYTPH BaHHBI cTasa paBHa Q.

[0088]

Uro kacaercss 3TUX MapaMeTpoB, MX 3HAUYEHUS MOTYT ObITb OINpPENeNIeHbl, HAMPHMED,
NOCPECTBOM MOJAEIHPOBAHHUA TEIUIOBOTO TOTOKA M T.II, M YCTAaHOBJEHBI TaK, YTOOBI
MepeHanpaBuTh NOTOK 60 pacIyIaBJICHHOrO MeTajlla OT LIEHTPaJIbHON 4acTu BaHHbI 30 K 4acTu
36 CIMBHOTO HOCKA BBEPX IO TEYEHUIO OTHOCHTEIBHO JIMHUH 25 00JyUeHUs 32 CYET KOHBEKLIUH
MapaHroHH, KOTOpasi CO3AETCsl U3IYUYEHUEM 3JIEKTPOHHOTO JIyda BIOJb JIMHUH 25 00MydeHus.
B gacTHOCTH, yCIOBUS M3JIy4€HUs 3JIEKTPOHHOTO JIyda JJIsl TMHEHHOrO OOJNydeHHs] MOTYT OBITh
YCTAHOBIIEHBI TaK, YTOOBI Temreparypa (Temreparypa JuHun obnydenus T2) obmactu BBICOKOH
TEMIepaTypbl OKOJIO JUHUM 25 o0nydeHuss crama Ooyiee BBICOKOH, 4YeM TeMIieparypa
(TemMmepaTypa TOBEPXHOCTH paciuiaBieHHoro weramna T10) obmactm 23 oOnyudeHus ans
yAep KaHUs TeIla, KaKk NPOWJUTIOCTPUPOBAHO Ha Dur. 6.

[0089]
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CnenyeT OTMETHUTb, YTO BBHILIEYIIOMSHYTbIE YCJIOBUS M3JIyUEHUs], TAKHE KaK KOJINYECTBO
NepenaBaeMoro TeIjla, CKOPOCTb CKAaHUPOBAHUS U PAaCHpEeAeseHHe TEeIUIOBOrO IOTOKa
SJIEKTPOHHOTO Jy4a JUIs JIMHEWHOro OOJydeHHMs OrpaHM4YHBAIOTCS XapaKTepUCTHKAMHU
000pynoBaHus, KOTOPOE U3Jy4aeT 3JEKTPOHHBIN Jyd. COOTBETCTBEHHO, MPH 3alaHUH YCIOBUH
U3JIyY€HHs] DJIEKTPOHHOIO Jlydya BBITOAHO JeJNaTh KOJWYECTBO IIEPEeNaBaeMoOro Tera
MaKCHMAJIbHO OOJIBIINM, CKOPOCTh CKAaHMPOBAHMS MAaKCHMAJIbHO BBICOKOH, a pacmpenerneHue
TETUIOBOTO TIOTOKA MAaKCHUMAJIbHO Y3KHM (T.€. IeNlaTh anepTypy SJIEKTPOHHOIO Jyda KaK MOXKHO
MeHbIIIE) B Mpelesiax Auarna3oHa XapakTepUCTHK obopynoBanus. Kpome Toro, uznyueHue
3JIEKTPOHHOTO JIy4a 1O JUHHUU 25 00Jy4eHUs] MOKET BBIMOJHATHCS €UHCTBEHHOH 3JIEKTPOHHOM
NyIIKOM WJIM MHOXKECTBOM OJIEKTPOHHBIX MNyullek. B pomongHeHune k 3TOMy, B KadecTBe
SJIEKTPOHHOW MYIIKU JUII OMHUCAHHOTO 31€Ch JMHEWHOrO OOJYYEeHUsS MOXKET HCIOJb30BATHCS
snekTpoHHas nymka 20E, mpenHasHaYeHHAs] UCKIFOYUTENBHO IS IUHEWHOTro o0yydeHus (CM.
@ur. 3), WK aTbTEPHATUBHO U JMHEHHOTO OOJIyYEHUs] MOTYT HUCIOJIB30BATHCS SJIEKTPOHHBIE
NYILIKY, TpeAHa3sHaueHHbIe A APYTUX LieJiel, Takue Kak dJaekTpoHHble nymku 20A u 20B ans
IUIaBJIeHUs Cbipbs iU 3jekTpoHHble nywku 20C u 20D nns nopaepskaHust TeMmepaTyphl
pacruiaBneHHOro Metana (cm. dwr. 3).

[0090]

[1.5. Pe3rome]

Beime Opin onucan cnocod MPOU3BOICTBA METAJUIMYECKOTO CIIUTKA COTJIACHO IEPBOMY
BapUAHTY OCYLIECTBIIEHHs HACTOSIIErO H300peTeHus. B cOOTBETCTBUM C HACTOSALINM BapPHAHTOM
OCYLIECTBJICHUS, 3JIEKTPOHHBIN JIy4 HU3JIy4aeTCs Ha MOBEPXHOCTH PACIUIABICHHOIO METalia 5C B
BaHHe 30 B1OJb JTHHUU 25 00ay4YeHus, 1Be KOHIeBbIe YacTH €l 1 €2 KOTOpOi pacroyiaratoTcs y
GokoBoii crenku 37 BaHHBI 30, M KOTOpasi pacmoiaraercs Tak, 4yToObl OJOKMPOBAaTh 4acTh 30
CJIMBHOT'O HOCKA. 32 CYET 3TOro KOHBEKIMsA MapaHroHM CO3aeTCsl C IOMOLIBIO TEMIIEPATyPHOTO
rpaAleHTa Ha MOBEPXHOCTU PAaCIUIaBJIEHHOIO MeTallaa 5S¢, U, KaK MPOUJUIIOCTPUPOBAHO Ha Pur.
6, B HAPy>KHOM CJIO€ PACIUIABJICHHOrO MeTayia S¢ Gpopmupyercss oOpaTHBIH MOTOK HApPY>KHOTO
CJIOSI pacIUIaBIeHHOro Mertajuia S¢ (motok 61 pacmiaBieHHOro Merajuia) OT JUHHH 25
o0xyuenusi. COOTBETCTBEHHO, MOCPEACTBOM MOTOKAa 61 pacruiaBieHHOro Merajuia motok 60
pacIUIaBJI€HHOIO MeTajula, MPOXOMALIMN Yepe3 LEHTPaJbHYIO 4acTb BaHHbI 30 k 4dactu 36
CJINBHOTO HOCKA, MOXET OBbITh OTOJABUHYT OOPATHO BBIIIE IO TEUEHHIO OTHOCUTENIbHO JINHUH 25
o0xyueHusi, U BbITeKaHHE W3 BaHHBI 30 B jureiiHyo ¢popmy 40 mpumecel, Takux kak BHIT 8,
IUTABAIOIIME B PACIUIABIEHHOM MeETale S5C, MOXKET OBbITh NMpeNoTBpAIleHO. PacriiaBieHHbIH
MeTaJul 5C, KOTOPBIA OTOABHraercs oOpaTHO BHyTpHU BaHHbI 30, TUIABUTCA NMPH LHUPKYJISLIUH
4yepe3 PacIUIaBICHHbIN MeTaul 5S¢ B BaHHE 30, UK yJIaBIUMBAETCS FAPHUCAXKEM 7.

[0091]

Kpome Ttoro, munust 25 oOnyuenust ¢popMHUpyeTcss Tak, YTOObI OHA HUMENA BBITYKIYIO
¢bopMy, BBICTYNAIOLIYIO Ha3aJ, KaK MPOWLTIOCTPUpOoBaHO Ha Pur. 4 u ®ur. 7. 3a cyer 3TOrO
notok 60 pacruiaBJIEHHOro MeTaula K 4acTH 36 CIMBHOTO HOCKAa MOKET ObITh HAIpaBleH K
6okoBbeIM cTeHkaM 37A u 37B Bannb! 30 oT nuHMM 25 00aydeHUs MOTOKOM 61 pacriaBiIeHHOro

Metaia. B pesynerate BHII 8, nuiaBaroniyue B Hapy>KHOM CJIO€ PacCIUIaBIEHHOIO MeTtaia Sc,
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MOTYT NPWJINMNATh K FapHUCAXY 7 HAa BHYTPEHHEH MOBEPXHOCTH OOKOBBIX CTEHOK BaHHBI 30.
Kpowme toro, taxxe Bo3mMoxxHO pactsoputh BHII 8 B TO Bpems, kak OHM LUPKYJHUPYIOT 4epe3
pacmiaBieHHbIH MeTaml 5S¢ B BaHHEe 30. 3a cueT 3TOr0 BO3HUKHOBEHUE CUTYallUH, B KOTOPOM
IPUMECH BBITEKAIOT U3 BaHHBI 30 B nuTelinyto popmy 40 1 nmonanaroT B CIUTOK 50, MOKET OBITh
IIPENOTBPALIEHO.

[0092]

Kpome TOro, B COOTBETCTBHH CO CIOCOOOM NPOU3BOJCTBA METAJUIMYECKOrO CIIUTKA
HACTOSIIIET0 BAapUAHTA OCYIIECTBJICHUS, MOCKOJbKY HET HEOOXOAMMOCTH H3MEHSTh (Hopmy
cymecTBytomei BaHHbI 30, 3TOT €rocod MOKeT ObITh JIEFKO OCYIIECTBJIEH, W CIEIHAIbHOE
o0cy>KMBaHHE TaKXke He Tpedyercs.

[0093]

B 00bruHBIX crioco0ax MPOM3BOACTBA TUTAHOBOTO CIUIABA MPHUHSATO YAASITH NMPUMECH,
BBIIEPIKIBAsl PACIUIABJICHHBIH METAJJI B T€UYEHUE IIUTENIbHOTO BPEMEHU B BaHHE, YTOOBI TEM
cambiM pactBoputh BHII B pacriaBieHHOM Metaie, OJHOBpeMEHHO 3actaBisii BBII
NPUJININIATh K TapHUCAXKY, OOpa3yroleMycss Ha TOBEPXHOCTH IHAa BaHHBL ClenoBaTenbHO,
TPaIULIOHHO UCTIOIb30BAJACh JUIMHHASI BAHHA, YTOOBI TEM CaAMbIM T'aPaHTHPOBATH TOCTATOYHOE
BpeMs1 MpeObIBaHUS PACIUIABIEHHOrO MeTajuia B BaHHe. OZHAKO B COOTBETCTBHH CO CIIOCOOOM
IIPOU3BOJICTBA METAJUIMYECKOTO CIUTKAa HACTOSIIErO BapUaHTa OCYLIECTBIEHUS, MOCKOJIbKY
NPUMECH MOTYT OBITh TMOAXOMAIIUM OOpa3oM yIaleHbl Jake B TOM Cllydae, KOrzia BpeMms
npeOBIBaHMS PACIUIABIEHHOIO METajlla B BaHHE SIBJISIETCS] CPABHUTEIBHO KOPOTKHM, BO3MOXKHO
UCIOJIB30BaTh KOPOTKYHO BaHHY. COOTBETCTBEHHO, 32 CUET MCIOJIb30BaHUS KOPOTKOH BaHHBI B
OJl-meun 1 3arparbl Ha HarpeBaHHe, TaKU€ KAaK pacxoll DJJEKTPUUECTBA, MOTYT OBITh
YMEHbBILIEHbI, 1 COOTBETCTBEHHO MOTYT OBbITh YMEHbIIEHBI TPOM3BOACTBEHHBIE 3aTpaThl Ha DJI—-
neus 1. B gononHeHue k 3ToMy, NpU UCMONB30BAHUU KOPOTKOHW BaHHBI BMECTO AJIMHHOI BaHHBI
KOJIMYECTBO rapHUcaxa 7, oOpas3yrolerocst B BAaHHE, MOXKET ObITh yMeHbIIeHO. ClieoBaTeNbHO,
BBIXOJl MOXKET OBbITh YJIYYIIEH.

[0094]

[2. BTopoii BapuaHT OCYIIECTBICHHUS |

Hanee Oynmer omucaH crnocod NPOM3BOACTBA METAUIMYECKOTO CIIMTKA C TMOMOIIBIO
mpolecca 3JEKTPOHHOJIYYE€BOrO IIJIABJIEHUSl COIVIACHO BTOPOMY BAPHUAHTY OCYILECTBIICHHUS
HACTOSIILETO U300pETeHNUSI.

[0095]

B cnocobe mpouM3BOACTBA METAUIMYECKOTO CIUTKA C TOMOLIBK  IpOLEecca
3JIEKTPOHHOJYUYEBOr0 IJIABJIEHMs] B COOTBETCTBUU C HACTOSILIMM BapUaHTOM OCYILIECTBJIEHUS
dopma mmHHME 25 OONy4YeHHs] 3JIEKTPOHHBIM JIY4OM OTJIMYAETCs OT NEepPBOrO BapHaHTa
ocymecTBieHns. Huke OMMCHIBAIOTCS TJIaBHBIM 00pa3oM OTJIMYHS Crocoda MPOU3BOACTBA
METAJUINYECKOTO CJIMTKAa OT IMEPBOTO BapHaHTA OCYINECTBJICHUS, M TOAPOOHOE OMHCAaHWE
HacTpoek U 00pabOTKH, AaHAJOTHYHBIX CHOCOOY IONYYEHHs] METAJUIMYECKOrO CIUTKA B
COOTBETCTBUH C NIEPBbIM BAPUAHTOM OCYILECTBIEHUs, onyckaercs. ClenyeTr OTMETUTD, YTO XOTs

B CleAyromeM OIUCAHUU TaKXKE  OIMUCBIBACTCA Cﬂy‘{aﬁ, B KOTOPOM  HUCIOJIb3YETCA
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3JIEKTPOHHOJy4€Basi Ne4b 1 ¢ KOPOTKON BAaHHOM, MPOUJUIIOCTPUPOBaHHasA Ha Pur. 3, HacTosALIEe
n300peTeHNe HE OrpPaHWYMBAETCS 3TUM MPHUMEPOM, M TaKXK€ MOXET ObITh NPHUMEHEHO K
3JIEKTPOHHOJIYY€BOU €YU ¢ JJIMHHOW BaHHOH, IPOUJUTIOCTPUPOBAaHHOM HA Pur. 1.

[0096]

[2.1. Cxema cniocoba MPOU3BOACTBA METAJUIMYECKOTO CITUTKA]

B cmocobe mpow3BOACTBA METAJUIMYECKOTO CIMTKA C IOMOINBIO  Ipolecca
3JIEKTPOHHOJIYYEBOIO IJIABJICHHUs. B COOTBETCTBUU C HACTOALIMM BAPUAHTOM OCYIIECTBIIEHUS
auHusE 25 oOnydenust umeer T—oOpa3Hyro (opMy, KOTOpas BKJIHOYAaeT B ce0si MEPBYIO
npsIMOJIMHEHHY0 YacTh L1 Broabs 60koBoi creHku 37D mekay OByMst KOHLEBBIMHU 4acTsMU el
U €2, U BTOPYKW MpsIMONMHENHY0 dYacTb L2, koTopas npoXOguT Has3aA IO CYIIECTBY
NEePNeHANKYJIAPHO K InepBoll mnpsamonuHenHon yactu L1, Yacte 36 ciamBHOro HOCKa
OnokupyeTcsi mepBoil mpsiMoNMHeHHOW 4acThio L1. 3a cueT w3iydeHus 3JIEKTPOHHOrO Jyda
BAOJb JHHUU 25 oOnydeHus, umeromed 3ty GopMy, mpemorpammaercss Bboitekanne BHII,
IUIABAIOIINX B HAPY’KHOM CJIO€ PACIUIABJIEHHOTO MeTayuta 5S¢, u3 BaHHbI 30 B IUTEHHYO hopmy
40.

[0097]

Hacrosimuii BapuaHT OCyIiecTBIIeHUs] OyneT Tenepb onucaH Ooyee moapoOHO HA OCHOBE
@Qur. 9 u @ur. 10. dur. 9 npencrasisier codOi BUI CBEPXY, WUTIOCTPUPYIOLIUI OIUH MPUMED
TuHUM 25 o0ny4yeHus B Croco0e MPOW3BOACTBA METAJIMYECKOrO CIUTKA B COOTBETCTBHH C
HACTOSIIIMM BApPUAHTOM OCYILECTBJIEHUs, & TaKK€ HWJUIIOCTPUPYET IMOTOKHU PaCIUIABJIEHHOIO
MeTaJlJla Ha MOBEPXHOCTH paciuiaBieHHOro Meramia Sc B BaHHe 30. @ur. 10 nmpencrasisier
co0oil BHI CBepXy, WUIFOCTPUPYIOIMUNA OAUH mnpuMmep JuHMM 25 o0mydeHuss B crmocobe
MPOU3BOACTBA METAIMYECKOTO CJIUTKA B COOTBETCTBUM C  HACTOSLIUM  BapUaHTOM
ocymecteieHus. Crnenyer oTMeTuTh, 4TO BHI cBepxy Ha ®ur. 9 coorsercrByer BaHHe 30
3JIEKTPOHHONY4YeBONW meun 1, mokasaHHoil Ha Pur. 3. Kpome Toro, Ha ®ur. 10 onucanue
rapHucaka, KOTOpbIi 00pa3yeTcsi Ha BHYTPEHHEH MOBEPXHOCTH OOKOBBIX CTEHOK 37 BaHHBI 30,
Oyaer onyuieHo.

[0098]

B HacToseM BapuaHTe OCYILIECTBICHUs, KaK NPOWILIIOCTpUpOBaHO Ha Pur. 9 u @ur. 10,
muHus 25 obnyuenust umeetr T—o0pa3Hyro GopMy, U SJEKTPOHHBIHA JIy4 U3JIy4aeTCsl BAOJb JHHUN
25 obnyuyenus. B 3ToM ciydae, aHAJIOTHYHO CITy4Yar0, B KOTOPOM 3JIEKTPOHHBIN JIyY HU3JTy4aeTCsI
BIOJb JUHUU 25 0oO0NyueHUs], NMPOWLIIOCTPUPOBAHHON B IMEPBOM BapHaHTE OCYIIECTBICHUS,
TEeMITePaTyPHBIN TPaIUEHT TaKke oOpasyercs Mexay o0iacTbio 23 oOMydYeHus ISl yaep KaHus
Terla U OOJAacThI0 OKOJIO JIMHUM 25 oO0ny4deHWs, W BO3HHMKaeT KOHBeKuMs MapaHroHu. B
pe3yibpTaTe BO3HHKHOBEHHsI KOHBEKUMHM MapaHronn oOpasyercst oOpaTHbIi moTOK 61
pacIUIaBJICHHOTO MeTaJljia OT JIuHuM 25 oOnyuenus, u BHIT orogsuratorcst Hazan.

[0099]

Qur. 9 WIIIOCTPUPYET MNOTOK pPaCIUIABJIEHHONO MeTaula 5C B TOM Cjy4ae, Koraa
TeMIIepaTypa ChIpbs S5, KOTOPOE KalaeT B PaCIUIaBIEHHbIA METaJ1 SC BAOJb JUHUNA 26 MOAAYH,

sBJIsieTCs OOJiee BBICOKOW, 4YeM TeMIleparypa pacIUIaBJICHHOrO MeTajia S5C, KOTOPBIH yiKe
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HakoruieH B BaHHe 30. KonBekust MapaHroHu npeacTasisieT coOOOH MOTOK OT 00JIACTH BBICOKOH
TeMIepaTypbl K o0NacTH HU3KOH TemmepaTypsl. CrienoBaTenbHO, ChIpbE S5, KOTOPBIH Karaer B
pacIuIaBIeHHBIA METaJUl 5SC BAOJb JIMHUN 206 MOJa4H, YBIEKAETCs MOTOKOM 02 pacIiaBJIeHHOTO
MeTajula M ABIDKETCS K LIEHTPAJbHON 4acTH B HAINPaBJIEHUM HIMPHUHBI (HANpPaBIeHUU X) BaHHBI
30, a Takke yBIIEKAeTCs MOTOKOM 63 pacIlIaBIeHHOTO MeTajuia K OOKOBbIM cTeHkaM 37A u 37B
BaHHbI 30. [ToToku 62 pacniaBieHHOrO MeTajla, KOTOPbIe TEKYT K LEHTPAJIbHON YacTH BaHHBI
30 OT KaxKAOW M3 JIEBOM W MpPaBOW JMHUN 26 MOAauM, CTAJKUBAIOTCA B LICHTPAJIBHOM 4acTU B
HANpaBJIeHUH IHUPHHBI BaHHBI 30, GOPMHPYs TEM CaMbIM MMOTOK PacIUIaBIeHHOro Metayia 60 k
yacTu 36 CIMBHOTO HOCKA BAOJb MPOJNOJIBHOTO HampasieHus: (HampasieHus Y) Banubl 30. B
pesysabrare BHII 8, BCrubiBarOIue B pAcIIaBJICHHOM MeETajie 5C, TaKXkKe MEePEeMEIlaroTCs ¢
NOTOKOM 60 pacmyiaBlI€HHOrO MeTaula M TeKyT K 4acTu 36 ciauBHOro Hocka. llyrem
(bopMHUpPOBaHUS OTOKA HAPYIKHOTO CJIOSI PACIUIABIEHHOTO METaJlla SC, KOTOPBIA OTTaJIKMBAET
BHII, xoTtopele IBH:KYTCs ¢ TOTOKOM 60 pacIjiaBlIeHHOrO METajula K 4acTU 36 CIMBHOIO HOCKA,
B 00paTHYIO CTOpOHY, U TakuM oOpa3om yaep:kusaer BHII Bnanu ot wactu 36 CIMBHOTO HOCKA,
MOXXHO NPEAOTBPATUTh BeITeKaHue npumecen, Takux kak BHII 8, u3 yactu 36 ciuBHOro HOCKa B
utelinyio ¢opmy 40.

[0100]

B cmocobe mnpom3BOACTBA METANIMYECKOTO CIUTKA B COOTBETCTBHUH C HACTOSIIHM
BAPUAHTOM OCYLIECTBJICHMs, Kak NPOWLIIOCTpUpoBaHO Ha Pur. 9, korma notok 60
pAacIUIaBIEHHOTO MeTajjia K 4acTH 36 CIMBHOIO HOCKAa NMPHONMMKAETCs K 4acTU 36 CIMBHOTO
HOCKa, MOTOK 60 pacIuiaBIeHHOrO MeTajula JOCTUTraeT 00JacTH, B KOTOPOH 3JIEKTPOHHBIA JIyd
u3ay4daercs Bosab T—oOpasHoit muHun 25 00ny4deHus Ha TOBEPXHOCTh PacIlIaBJIEHHOTO MeTajlia
Sc. JIuaus 25 obGny4eHus: COCTOUT U3 MEPBOH MpsIMOMMHEHHOH yactu L1, koTtopast mo cymecTBy
napaJuienbHa O0koBOH creHke 37D u koTopas OJoKupyeT 4acTh 30 CIMBHOIO HOCKA, M BTOPOM
NpSMOJIMHEHHOW wacTh L2, koTopas MpOXOAWT Has3aj NPUOIM3UTENPHO W3 LEHTpa NepBOH
npsmonuHeHon yactu L1. JIpe xoHueBble yactu el u €2 mepBoi npsimonuHeHon dactu L1
pacmojararTcsi OKOJIO OOKOBOM cTeHKHU 37D.

[0101]

Temneparypa pacrmiaBieHHOro Metaia T2 B 0oOjacTH OKOJIO JUHHUH 25 oO0NydeHus,
BJIOJIb KOTOPOW H3JTy4aeTCsl 3JIEKTPOHHBIN JIy4, YBEIUYMBAETCS 10 CPABHEHUIO C TEMIIEPATypou
TO obmactu 23 oOnydyeHus mis yaep:xkanusi teria. CremnoBaTenbHO, BO3HUKAET KOHBEKIIHSI
Mapanronun, u obpasyercss oOpaTHbIi MOTOK Ol pacrjiaBJIeHHOro MeTajla OT JIMHUU 25
o0nyueHusi. M3—3a BOSHHMKHOBEHHsI KOHBEKIIUH MapaHTOHH, KaK MPOMLTIOCTPUPOBAHO Ha Pwur.
9, motok 60 pacmyaBIEHHOr0 MeTajula K 4acTh 36 CIMBHOIO HOCKA OTTAJKUBAETCS OOPaTHO
NOTOKOM 61 pacryiaBlI€HHOrO0 MeTajljia, KOTOPBIH BO3HUKAeT y JHUHHH 25 oOjydeHus, u
CTAaHOBHTCSI TIOTOKOM, KOTOPBIH TeueT K OOKOBbIM cTeHKaMm 37A u 37B Banubl 30 u qocturaer
ux. 3a cuer 3toro, nocie toro, kak BHII, yBiekaembie moTokom 60 pacriaBlieHHOTO MeTaJljia K
4acTu 36 CIMBHOIO HOCKA, CTaHYT IepeMeInaTbesi K OOKOBbIM cTeHkaM 37A u 37B BanHbI 30,
BHII npununaror k rapHucaxy 7, oOpasymomemycsi Ha OOKOBBIX CTeHKax BaHHBI 30, u

npekpamaT aBuratbes. AnbrepHaTuBHO BHIIL, yBiexkaemble NOTOKOM Ha MOBEPXHOCTH
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PacIUIaBJIEHHOrO MeTalIa 5C, PACTBOPAIOTCST BO BPEMs LUPKYJIALMH dyepe3 BaHHy 30.

[0102]

Taxum obpazom, coraacHo crnocody MpOU3BOACTBA METAJUINYECKOTO CIUTKA HACTOSINETO
BapUaHTAa OCYIIECTBJICHUS OHJIEKTPOHHBIA JIyd H3Iydaercss BAONb T—oOpasHoi nuHMH 25
obny4enusi. 3a cuer 3Toro oopasyercsi OOpaTHbIN MOTOK PACIIABICHHOIO METaJlIa OT JIMHUU 25
obnyuenusi. B pesynbrare Bbirekanue BHII B pacrmaBneHHoM Mertamie 5S¢ u3 BaHHBI 30 B
auteiHyto ¢popmy 40 Moxer ObITh ipenoTBpatneHo. CaenoBaTeabHO, BOSHUKHOBEHHE CUTYALH,
B KOTOPO# MPUMECH BBITEKAIOT M3 BaHHBI 30 B juteitHyo popmy 40 u monanarot B CIUTOK S50,
MOJKET OBITh MPEIOTBPAILEHO.

[0103]

[2.2. PacnionoxkeHue TuHIH OOTydeHus |

Kornma nmunust 25 obnyuenuss umeer T—oOpasHyro (opMy, 3JIEKTPOHHBIE JIyYH MOTYT
U3JIy4aThCsl BAOJNb JIMHUU 25 OOJNyuYeHHUs] ¢ UCIOJNb30BAHUEM, HAMPHUMED, TPEX 3JIEKTPOHHBIX
nymek. Jlpyrumu cinosamy, Kak DPOMJUIFOCTPUPOBaHO Ha PDur. 10, 371€KTpOHHBIE Jy4H MOIYT
U3JIy4aThCsl BAOJb TUHUNA oOnyueHust d1 u d3, cocTaBIAOMINX TEPBYIO MPSIMOJIUHEHHYIO YacThb
L1, u nmuHum oOnyuenus d2, cocTaBisrOmeidl BTOPYHO MNPSAMOJMHEHHYIO Yacth L2,
COOTBETCTBEHHO.

[0104]

Uro kacaercst mepBoil npsimonnHetiHoi yactu L1 Bnoie 6okoBoit crenku 37D, koTopas
IO CYIIECTBY MapajiesibHa HANPABICHUIO IIUPHUHBI (HarnpasieHH0 X) BaHHBI 30, 3JI€KTPOHHbIE
Jy4H M3JIyYAIOTCsl HA Hee C MCIIONIb30BAHUEM JIBYX 3JIEKTPOHHBIX nymek. Jinaus obnyuenns d1
U JuHus o0nydeHust d3 uMeroT OOIUH KOHEIl M PaCHOJIOXKEHBI MO CYIIECTBY KOJTMHEApPHO.
TouHOCTh ympaBieHHs MOJOXKEHHEM OOJYYeHUS 3JIEKTPOHHBIM JIyYOM YMEHBIIAETCs 33 CUET
UCTIAPEHHs JIETYUero LEHHOrO MeTajlla, TAKOro KaK aJlOMUHUHN, OCOOEHHO B Clly4ae IUIaBJICHUS
MeTayeckoro cruiaBa. COOTBETCTBEHHO ISt TOTO, YTOOBI HAa/EXKHO OJOKMPOBATH 4HacTh 30
CIIMBHOTO HOCKAa M3JyYE€HHUEM 3JIEKTPOHHBIX JIydel BIOJIb MEPBON NpsMOJMHENHON vactu L1,
5TO MPEANOYTUTENbHO, YTOOBI ONMH KOHeU JWHUM oOnydeHuss dl W OAMH KOHEU JIMHUHU
oOnyuenust d3 HakiIagpIBAIMCh JAPYr HA JApyra. B 4YacTHOCTH, TpPU NEPEKPHITHU JIMHUH
obnyyenust d1 w nuHuu obnmydenust d3 Ha 5 MM wiu Oonbine, Jake B TOM Cliydae, KOraa
TOYHOCTD YTIPABJICHUS MOJIOKEHUSMH 3JIEKTPOHHBIX JIy4el OTHOCHTENBHO JIMHUU 25 00IydeHus
YMEHBLIAETCS, MOXKHO MPEJOTBPATUTh OOpa3oBaHUE 3a30pa Mexnay jduHued obmydenus dl u
nuHuel obnydenus d3.

[0105]

JnuHa by nuHMM 00MydeHus nepBod mpsMonnHeHoH yacti L1 (To ecTh cymma minH
muanii obnmyuenuss d1 u d3 ma @ur. 10), ompenensercss ¢ y4eToM BBICOTBI h, BTOpOH
NpsSMOJIMHEHHOM yacTh L2 nuHnn obnydeHus, KoTopast OyAeT omnucaHa Mo3ske, WM KOJHMYECTBa
TeIja, epelaBaeMOoro 3JIEKTPOHHBIMU JIy4aMH, UCIyCKaeMbIMH U3 3JIEKTPOHHBIX NyIuek. JlinHa
b, nmuHMM OOyueHUs] YCTaHABIMBAETCS TaK, YTOOBI OHA ObUIAa MO MeHbINE Mepe OoJblle, ueM
IIMPHHA OTBEPCTHUS YacTu 36 cIMBHOrO Hocka. Ecnu nnmna b, muHnm obnydenus Oyner MeHblne

IINPUHBI OTBEPCTHSI YaCTU 36 CIIMBHOT'O HOCKA, CYIIECTBYET BEPOSITHOCTD TOTO, UTO 00pa3yercs
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MOTOK PACIUIABJIEHHOrO MeTajyia W3 mpenmectByromei odmactu S2 BanHbl 30 k wactu 36
CJIMBHOTO HOCKAa B TOM 4acTH, KOTOpas He obiydaercs 3JeKTpoHHbIM sydoMm, U BHIT Oynyt
BbITEKaTh U3 BaHHBI 30 B juTeliHyto Gopmy 40. CienoBaTenbHO, JKENATENbHO AeNaTh MIMHY by
JUHUU OOJy4eHHUs] MO MeHbIleH Mepe OoJjblle, uyeM INUPHUHA OTBEPCTHUs 4YacTU 30 CIMBHOIO
HOCKA.

[0106]

Kpowme Toro, mmHa b, nmuHuM 001yueHns MOKeT ObITh MEHBIIE, YeM IIHPHUHA BaHHBI 30,
U Bpems, TpeOyeMoe IJisi OOHOKPATHOrO CKAHUPOBAHMS IMEPBOM MpsIMOJUHEHHON 4actu L1,
NPOMJUTIOCTPUPOBaHHOW Ha Pur. 9, yBenmuuMBaeTCss NPU YBEIMYSHUU JUIMHBI by JIMHHUH
obnyuenusi. Eciu Bpemsi, Tpebyemoe sl OMHOKPATHOTO CKAaHMPOBAHUS JMHUHU 25 00yueHus,
yBEJIMYMBAETCS, TOTOK O] pacmjiaBjIeHHOrO0 MeTajuia K OOKOBBIM CT€HKaM BaHHbI 30
CO371aBaeMBbIi 3JIEKTPOHHBIM JIy4OM, CTaHET cyiadee, U BepOsSTHOCTH npoxoxknaeHus: BHIT uepes
4acTh 36 CIMBHOTO HOCKa yBENWYHTCS. Takke JKelaTesbHO, YTOObI COOTBETCTBYIOLINE JITHHBI
muani obnyderns d1 u d3, KOTOpbIe COCTABISAIOT MEPBYIO MPSIMOJMHEHHYIO dacTh L1, Obuin
NPUOM3UTENIPHO OJWHAKOBBIMU. 3@ CYET OTOrO pPACCTOSHHE CKAHHUPOBAHHS —KaXKIOTO
3JIEKTPOHHOTO JIy4a MOXKET OBITh PAaBHOMEPHO YMEHBIIEHO, M TeMIIepaTypa PacIlIaBIeHHOTO
MeTaJjia 5S¢ B mepBoii mpsiMoTHeHHON yacTh L1 MoskeT ObITh paBHOMEpHO yBeanueHa. Cienyer
OTMETHUTb, YTO KOJUYECTBO 3JICKTPOHHBIX MYILIEK, KOTOPbIE H3JIY4aIOT 3JIEKTPOHHBIM JIyd Ha
NEPBYIO NPsIMOJNIMHENHYIO 4YacTb L1, HE OorpaHM4YMBaeTCss UCNOJIB3YEMBIM B 3TOM IPUMEpE, U
MOJKeT OBITh paBHO 1 MM MOXeT OBITh PaBHO 3 WK OOJIBLIE.

[0107]

Kpowme Toro, 4ro kacaercsi BTOpPOU NPsAMOJIMHEUHON 4acTu L2, 371€KTPOHHBIN JIyd MOKET
U3JTy4aThbCsl HA Hee, HaIpUMep, OJHOM 3JIEKTPOHHOM MYyIIKONH. XOTs KOJUYECTBO 3JIEKTPOHHBIX
NyLIEK, KOTOPbIE U3JIy4ar0T 3JIEKTPOHHBIN JIyd BAOJIb BTOPOH MpsIMOJIUHENHOMN yactu L2, moxer
ObITh OoOnble eAMHHULBL, OOBIYHO, IMOCKOJIBKY pACCTOSHHE CKAHHPOBAHHMS B 3TOM Clydae
sBJIIETCST OoJiee KOPOTKUM, YeM JUIs TepBOM MpsIMOJMHENHHOW 4yactu L1, MOXHO agekBaTHO
W3JTy4aTh 3JIEKTPOHHBIN JIyd BJOJIb BTOPOU MPSIMOJIMHENHON yacTu L2 ¢ UCrob30BaHUEM OJTHOM
3JIEKTPOHHOW MywKU. Beicota h, nmuHuM 00ny4yeHus: BTOpoOi MpsiMOJMHEHHON acTh L2 Takke
OTpeneNsieTCs] ¢ yU4eTOM JUIMHBI by JTUHMM OONy4YeHus mepBoM mpsiMoJuHeHHOH yactu L1 wm
KOJIMYECTBA TEIUIA, IEPEeIaBaeMOro 3JIEKTPOHHBIM JTy4YOM, HCITyCKAEMBIM 3JIEKTPOHHOH MyIIKOM.
Uem Gonbine BbicoTa hy muHMM obnydenus, TeM Oonblie Bpemsi, TpedyemMoe sl OTHOKPATHOTO
CKAHUPOBAHUS JMHUU 25 OOJy4eHHUs, W TEeM MEHbIIE CTENEHb YBEIHYEHHsS TEMIIEepPaTyphl
pacIIaBJIeHHOTO MeTajlia S¢ BO BTOpol mpsimosinHerHo# yactu L2, CnenosatenbHO, BbicoTa h;
JVHUU OOJyYeHUs 3aJaeTCsl Tak, 4TOOBl Bpemsl, TpeOyeMoe IUisi CKaHWPOBAHUs, MOTJIO OBITh
CIeJTAaHO MAaKCHMAaJbHO KOPOTKHM, a TEMIepaTypa PaclUIaBJI€HHOrO0 MeTaiia 5S¢ moryia ObITh
s¢¢pexTuBHO yBenmnyeHa. Cnenyer OTMETUTh, YTO JKeNAaTeIbHO, YTOOBI BBICOTA hy JIMHUH
o0JyueHUs] HaXOAWJIaCh BHYTPH AHMANa30HAa 3HAYEHUH, SKBHUBAJEHTHBIX NMPHOIU3UTENbHO 2/5—
3/5 nmuHbI by TMHUN O0ONyYeHHUS.

[0108]

B ciydae usnyueHus 3J1€KTPOHHOIO Jlyda Ha MOBEPXHOCTh PACIIABIEHHOIO MeTajlia 5¢
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B BaHHe 30 BmONb BbIIEYNOMAHYTOH T—oOpasHoi nuHHM 25 o0Ony4deHHs >KEJIaTeIbHO
YCTaHAaBJIUBATh LICHTP LIMPHUHBI OTBEPCTHUs YaCcTU 30 CIMBHOIO HOCKA, CPENHIOK TOYKY MEPBOU
NpsIMOJIMHEWHOU yacTu L1 1 BTOpyro npsiMOJIMHENHYIO 4acTh L2 Ha LEeHTpanbHOW JIMHUUA BaHHBI
30, xak npomutrocTpupoBaHo Ha @ur. 10. 3a cuer 3TOro MOTOK PaCIIABJIEHHOIO MeTajia 5¢ B
BaHHe 30 MOXeT ObITh ClenaH MPUOIH3UTENbHO CUMMETPUYHBIM OTHOCUTEIBHO LIEHTPAIbHON
auHun. Kpome Toro, moTok pacijiaBIeHHOTO MeTajula Ha JHHUU 25 OOJMydeHHs 3JeKTPOHHBIM
JIy4OM MOJKeT OBITh HampaslieH K OOKOBbIM cTeHKaM 37A u 37B, koTopble HaxoAsTCs BOJIM3H OT
auHUA 25 obnydeHus. 3a CHYeT 5TOr0 BepOSTHOCTb NMPUJIMIIAHUS npumeced, Takux kak BHIL, k
TapHHUCAXy 7 MOXKeT ObITh YBEJINYCHA.

[0109]

Crnenyer OoTMETHTD, YTO, (PAKTHUECKOE MOJIOKEHHE 00JYyYeHHs, B KOTOPOM 3JIEKTPOHHBIN
Jy4 M3JIyHaeTcss Ha JUHHUIO 25 o0iydeHus, He o0s3aTelbHO IOJDKHO HAaXOOUTHCS CTPOTO Ha
auHUA 25 obnydeHus. JloCTaTOYHO TOro, 4TOOBI (hakTHHECKOe TMOJNIOKEeHUe OOJy4YeHUs], B
KOTOPOM H3JTy4aeTCsl SJIEKTPOHHBIM JIy4, HAXOOWIOCh NPUONUZHTENbHO Ha JUHUU 25
o0JyueHus1, KOTOpast 33JaeTCsl KaK MUIIEHb, U HUKAKUX MPoOJieM He BOSHUKAET JI0 TeX IMOp, MOKa
(dakTHUeCKUii MyTh 3JEKTPOHHOTO JIyda HAXOAWTCS BHYTPH JAOMYCTHMOIO AHMANa3oHa
OTKJIOHEHUs OT JIMHUHU 25 0OnydeHusi, KOTopas 3aJaHa B KadyecTBe mumeHH. Kpome Toro, nse
KOHLIEBbIE 4YacTh €l u €2 mepBol NpAMOJUHENHON 4acTu L1 myTu 3JIE€KTPOHHOrO Jyda B
HACTOSILIEM BApUAHTE OCYILIECTBJIEHUs pACIOJAratoTCsl OKOJIO BHYTPEHHEH MOBEPXHOCTH
OokoBoii cTeHkn BaHHBI 30. Ppaza «koHLEBbIe YacTH €l U €2 pacmojararoTcsi OKoiIo OOKOBOH
CTeHKH 37» O3Ha4yaeT, 4TO KOHLEBble 4acTu €l M €2 pacrnojararOTcsi Ha BHYTPEHHEHN
NOBEPXHOCTH OOKOBOHM CTeHKM 37 miu B 00JacTH, B KOTOPOH pacCTOSIHME X OT BHYTPEHHEH
NOBEPXHOCTH OOKOBOI1 cTeHku 37 cocrapisier He Oonee 5 mm. KoHuesbie uactu el u €2 JuHUN
25 obny4eHust yCTaHABIMBAIOTCS B 3TOM 00JIaCTH, Y SIEKTPOHHBIN JIyd U3JTy4aeTcsl BAOJb JINHUH
25 obnydenusi, 1 GopMHpPOBaHUE TapHUCAKA 7 HA BHYTPEHHEW MOBEPXHOCTH OOKOBBIX CTEHOK
37 BanHbI 30 HE COCTABIISIET MPOOJIEMBI, M 3JIEKTPOHHBIN JIyd MOKET U3JTy4aThCsl HA TapHHUCAXK 7.

[0110]

Kpome Toro, 4ro kacaercs 3JEKTPOHHBIX Jydel, M3Jy4aeMbIX M3 COOTBETCTBYIOIIUX
3JIEKTPOHHBIX NYILIEK, AHAJIOTMYHO MEPBOMY BapHAaHTy OCYILUECTBIICHUs YCJIOBHUs W3JIy4YE€HUS,
Takyue KaK KOJIMYECTBO NEPENaBaeMOro TeIUla, CKOPOCTh CKAaHUPOBAHMS U pacHpenesieHue
TEIUIOBOTO TOTOKA 3JIEKTPOHHOTO JIy4a OTPaHUYMBAIOTCS XapaKTEPHCTUKAMHU 00OpYIOBaHUS,
KOTOpO€ M3Jy4aeT 3JeKTPOHHbIM Jyd. COOTBETCTBEHHO, NPHU 3aJaHUU YCIOBUN H3IyUYEHUs
3JIEKTPOHHOIO  Jly4a MPEANOYTUTENBHO JAeNaTh  KOJWYECTBO TeIula, MepPeAaBaeMoro
3JEKTPOHHBIM JIyYOM, MAaKCHUMAJIbHO OOJBIIUM, CKOPOCTb CKaHHUPOBAHUS MAaKCHMAJIbHO
BBICOKOH, a pacrpenesieHHe TEIUIOBOrO TOTOKa MAaKCHMajbHO Y3KHM (T.€. JeNaTh amnepTypy
3JIEKTPOHHOTO JIy4a KaK MO’KHO MEHBIIIE) B IIPEAeax AHANa30Ha XapaKTePUCTUK 000PYIOBaAHUS.

[0111]

B sTom ciiydae nuHMS 25 oOnydeHust B criocode MpOU3BOACTBA METAJUIMYECKOTO CIIUTKA
B COOTBETCTBHUM C HACTOSALIMM BaPUAHTOM OCYLIECTBJIEHUSI COCTOUT U3 MEPBOM MPSIMOIMHENHON

yactu L1 u Bropoil npsimonuneninon yactu L2. Ilotok 61 pacriaBieHHOro meraiua, KOTOPbIA
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dbopMupyeTcsi IPU U3JYYEHUH 3JIEKTPOHHBIX JIydel BHOJb T—00pasHol jauHHH 25 oO0ny4eHws,
oOpasyercsi Toraga, KOraa IMOTOKH, cOpMHpPOBaHHBIE NMEPBOI NpsAMONMHEHHOW dacTeio L1 n
BTOPOH MpsIMONMHEHHON yacThio L2, HakmanbIBaroTCs apyr Ha Apyra. CiemoBaTenbHO, Crocod
IUI U3NTY9EeHUs SJIEKTPOHHBIX JIy4del Brosnb T—o0pa3Hoil muHmu 25 obnydeHus onpeaessieTcss Ha
OCHOBE IO MEHbIIEH Mepe OJHOro W3 AJNUHBI by JUHUM OOJy4eHus M BBICOTBI hyamMHUUN
o0yydeHus, a TaKke KOJMYEeCTBA TeIJa, IMepeaaBaeMOro JJIEKTPOHHOW mymkoi. Bekrop
MOBEPXHOCTHOI'O MOTOKA PACIUIABIEHHOTO MeTajia 5¢ K OOKOBbIM cTeHkam 37 BaHHbI 30 OT
auHuA 25 o0nydeHus: MOkeT ObITh OMpeneNieH MOCPEICTBOM 3aJaHHs BBILICYTOMSHYTHIX
3HAYEHUH.

[0112]

B uactHOCTH, B TOM Ciy4ae, KOrja KOJUYECTBO TEIUIa, NMEPEAaBacMOro 3JIEKTPOHHBIM
JYYOM, U3JTy4aeMbIM BIOJIb TIEPBOW MPSMOJIMHEHHOM yacTu L1, Gosblue, 4eM KOJIHYEeCTBO TEIa,
NepPenaBaeMoOro 3J1€KTPOHHBIM JIYYOM, M3JIy4aeMbIM BIOJIb BTOPOH MPSIMOJMHENWHON 4yactu L2,
noTok kK 6okoBoii crerke 37C, koropasi oOparieHa k 4actu 36 CIIMBHOTO HOCKa BaHHBI 30, Oyzner
6onee crmpHbIM. C APYroll CTOPOHBI, B TOM Clly4dae, KOTJa KOJHYECTBO TeIlia, MepeaaBaeMoro
3JIEKTPOHHBIM JIy4OM, H3JIy4aeMbIM BJIOJb BTOPOU MpsIMOJMHEWHOW 4actu L2, Gojbiie, dem
KOJMYECTBO TeIIa, IEePeAaBaeMOro JJIEKTPOHHBIM Jy4OM, H3JIy4aeMbIM BJAOJIb IEPBOU
npsimojinHeiHoN yactu L1, motoku k G6okoBbM cTteHkam 37A u 37B Banubsl 30 Oynyt Oonee
cHIbHBIMU. TakuM 00pa3oM, OpPHEHTAlMs IOTOKA PACIUIABJICHHOTO METajja OT IOJIOKEHHUS
O0JlyueHUs] 3JEKTPOHHBIM JIydOM K OOKOBBIM CTeHKaMm 37 BaHHbI 30 MOXET ONpemensiThCs
COOTHOIIEHHEM MEXIy CHJIONH M3JIyuyeHHs OJJEKTPOHHOro Jjyda (Iydedl) Ha MEpBYIO
NPSAMOJIMHEeNHYI0 4YacTb L1 W CHJIOH UM3Iy4deHUs SJIEKTPOHHOrO Jiyda Ha BTOPYHO
NPSIMOJIMHENHY0 YacTb L2.

[0113]

Hamnpumep, ecnu koIM4ecTBO TeIJa, NEPENaBaeMOro HCMONb3YEMbIMH 3JEKTPOHHBIMU
NYLUIKAMH, SBJISIETCS MPUOTU3UTEBHO OAMHAKOBBIM, CIOCO0 OOydeHus: JUHUM 25 O0NydYeHus
MOJKeT OBbITh ONpeNeNieH Ha OCHOBE TOJBKO COOTHOLICHHSI MEXKIY JUTHHOHN by JTMHUHM OOJIy4eHus
U BbICOTOH h, ymHuUM oOaydeHus. B sTrom ciyudae, Hampumep, pacCTOSHUS CKAHUPOBAHUS
COOTBETCTBYIOLIHMX 3JIEKTPOHHBIX MyLIEK (TO €CTh IJIMHBI JIUHUH obnyuenus d1, d2 u d3) moryr
OBITH CHeNaHbl MPUOJM3UTEIHPHO OIWHAKOBBIMH, U COOTBETCTBYIOIHE MapaMeTPbl MOTYT ObITh
YCTAHOBJIEHBI TAK, YTOOBI CKOPOCTH CKAHMPOBAHUS M PACHPEAEIIEHHS TETIOBOTO IMOTOKA TAKIKE
CTalll TMPHUONM3UTENBHO OIWHAKOBBIMH. JIpYyrHMM CJIOBaMHM, JUIMHA by JIMHUM OOJy4eHHUs
JeNaeTcs PABHOM yIBOSHHOH BbICOTE hy TMHUM OOJTyUYEHMS.

[0114]

Kpowme Toro, B TOM ciiydae, KOraa KOJIM4YECTBA TEIUIA, MEPEAaBaeMOro MCHOJIb3yEMbIMU
3JIEKTPOHHBIMU MYIIKAMH, OTJIMYAIOTCS APYr OT Jpyra, IOCTATOYHO ONPEAENUTh CHOCo0
o0xyueHust TUHUHU 25 OONydeHHs C y4eTOM JJIUHBI by JUHUHM OOJNy4YeHHs W BBICOTHI hy nMHUEN
o0JyueHus1, a TakKe KOJIWYEeCTBA TeIlUla, MePeIaBaeMOro COOTBETCTBYIOIIMMHU 3JIEKTPOHHBIMH
NyLUIKaMH, TaK, 9TOOBI MOTOK 60 pacruiaBIeHHOrO MeTaula K 4acTu 30 CIMBHOTO HOCKA

OTOABUTAJICS OOpPaTHO MOTOKOM 61 pacriaBieHHOro mMeraiia kK OOKoBbIM creHkam 37A u 37B
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BaHHBI 30.

[0115]

Kpome Toro, B COOTBETCTBHH CO CIIOCOOOM M3JIyUEHHsI SJIEKTPOHHBIX JIydel HaCTOSINEro
BapUaHTa OCYINECTBJIEHUS TMOTOK 61 pacrmaBieHHOro Metamta (GOPMHUPYETCs IMyTeM
HEepPEeKPbITUsT TIOTOKOB, OOpa30BaHHBIX NEpPBOH MNpsAMOJHMHEHON wyacTeto L1 wu  BrOpoOH
npsMosnHeHo# yacteio L2. CnenoBaTenbHO, MO CPAaBHEHUIO CO CIydaeM, KOT/a 3JIEKTPOHHBIH
Jqyd U3JIy4daeTcss BOOJb JUHUU 25 00JyueHHs, NPOWLIIOCTPUPOBAHHOW B IIEPBOM BapHAHTE
OCYIIECTBJICHUs, CKOPOCTh, ¢ koTopoit BHIT HanpasJisiroTcsi kK OOKOBbIM cTeHKaM 37 BaHHBI 30,
MOXeT ObITb yBenu4yeHa, W BeposTHOCTh npuiaunanuss BHIT x rapuucaxy 7 Moxker ObITh
JOTIOJIHUTEBHO yBenn4deHa. COOTBETCTBEHHO, AaKe €CJIHM MO MEHbIIEH Mepe KaKoe—IuOO OHO
3HA4YEHUE CPEAU KOJINYECTBA NEPEaBAEMOro TeIjia, CKOPOCTH CKAHUPOBAHUS U pacHpeneneHus
TEIUIOBOTO TIOTOKA KAXKAOH 3JIEKTPOHHOW NyIIKH OyAeT MeHbIle, 4eM B HACTpOHKax auis
SJEKTPOHHOW NYIIKH, KOTOpas H3JIy4aeT SJCKTPOHHBIH JIyd BAONb JUHUH 25 o0nyueHws,
NPOMJUTIOCTPUPOBAHHOW B TIEPBOM BAapUAHTE OCYIIECTBJICHUS, MOJKHO TMONYYHTb 3(PQEKT,
KOTOpBIH paBeH wiu Oonbine 3ddexra nepBoro BapraHTa OCyIeCTBICHHS.

[0116]

Taxum obpazom, u3nydasi 3JIEKTPOHHBIE JyYU BIOJIb JUHUN 25 0OMy4eHus1, KaK OMUCAHO
B Crioco0e MPOW3BOACTBA METAJUIMYECKOrO CIMTKA B COOTBETCTBHUHU C HACTOSIIUM BapUAHTOM
OCYLIECTBJICHUS], MOXKHO OTOABHUHYTH IOTOK HAa MOBEPXHOCTU PACIUIABICHHOIO MeTauia 5C K
qacTu 36 CIMBHOIO HOCKa OOpaTHO B HANpPABJIEHWU OT JMHUU 25 oOmyuyeHHss K OOKOBBIM
crenkam 37A u 37B Bannbl 30. 3a cuer sToro BHII, kotopble Tekin K 4acTH 36 CIMBHOTIO
HOCKAa, MOTYT OBITh HampaBJieHbl K OOKOBBIM CTeHKaM 37 BaHHBI 30 M 3aXBaYEHbI TApHUCAKEM 7
Ha OokoBbIX cTeHkax 37 BaHHbI 30. AnprepHatuBHo BHII moryTr Take pacTBOpsITbCS MpHU
LUPKYJSIUN 4Yepe3 paciulaBieHHbId Metail 5S¢ B BaHHe 30. 3a cueT 3TOro BO3SHUKHOBEHHE
curyauyu, B koropoid BHII BeiTekaror u3 BanHbl 30 B suTelHyo ¢opmy 40 u momamarT B
CJIUTOK, MOKET OBbITh MPEIOTBPALIEHO.

[0117]

Cnenyer oTMETHTb, YTO JUHUS 25 00nyueHUs 0OCOOEHHO HE OTPAHUYMBAETCS, U MOXKET
UCTIONB30BAThCS JIF0OAst MPOM3BOJIbHAS (hOpMa MPH YCIOBHHU, YTO JIMHUS 25 OOJyUeHUs] TAaKOBa,
YTO BHYTPH mocieayromeid odmactu S3 «aBe KOHIEBble HacTH €l M €2 pacmonararoTcs OKOJIO
6okoBoii creHku 37 (moboi u3z 37A, 37B, 37C u 37D)» u «wimHus 25 obnydenus OJIOKUpyer
yacTh 30 CIMBHOTrO HOCKa (TakuM 00pas3oM, 4To mpeamecTByromas odmacte S2 u gacte 36
CIIMBHOTO HOCKa HAJAEXKHO pa3feleHbl JuHuer 25 obmyuenus)». Hampumep, nmuHuHs 25
o0JyueHus MOKEeT OBITh PACIIONIOKEHA B LIEHTPAIBbHOM YacTH B MPOIOJBHOM HAlpaBJICHUH
BaHHBI 30 MM MOXET OBITh PACIONIOKeHa OKOJIO YacTH 36 cimmuBHOrO Hocka. C TOUKM 3peHus
Oonee HamexHoro mnpenorspamennus BeiTekaHus BHII w3 Bannbel 30 B sureitHyro ¢opmy 40
auHUS 25 o0NydeHUs TPeAnOYTHTENIbHO pPAacIoaraeTcss MaKCUMajIbHO OJM3KO K 4acTh 36
CJIIMBHOT'O HOCKA.

[0118]

[2.3. Pe3tome]
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Beime Opin onucad cnoco0 MPOU3BOACTBA METAJUIMYECKOTO CIMTKA COTJIACHO BTOPOMY
BapUAHTY OCYLIECTBIIEHHs HACTOSIIErO 300peTeHus. B cOOTBETCTBUM C HACTOSALINM BapPHAHTOM
OCyILIeCTBIeHHs JIUHUA 25 obnmydenus umeer T—oOpasHyro GopMy, KOTOpast BKJIIOUAeT B ceOs
NEePBYI0 MpsMONIMHEHHYI0 4acTh L1 Bmonb OokoBoi#t crenku 37D Mexxay OByMsl KOHLIEBBIMH
qacTaMHU el u €2, u BTOpYHo NPsAMOJMHENHHYIO 9acTh L2, KOTOpas MpOXOAUT Ha3ax MO CyIIECTBY
NEPIeHINKYJISPHO K MepBoi mpsiMonuHerHoN uyactu L1. 3a cuer usmydeHHs] 3J€KTPOHHBIX
Jaydeil BIoab JuHUU 25 obnydeHus, umeroiel 3Ty GpopMy, IOTOK pacIIaBIeHHOrO MeTalia K
4acTu 36 CIMBHOTO HOCKA MOXET ObITh OTOABUHYT OOpaTHO y JuHUU 25 oOny4eHHs U
HarpasJieH K O0OKOBbIM cTeHkam 37 BanHbl 30. B pesynbraTte BHII, niaBaroimue Ha mOBEpXHOCTH
pacIIaBJIEHHOrO MeTajlla 5S¢, MOTYT MPUJIUIATh K TAPHUCAXKY 7 Ha OOKOBBIX CTEHKAX 37 BaHHbI
30. AnvrepratuBHo BHII MoryT Takxe pacTBOpPATbCS MPU LIUPKYJSALUN Yepe3 pacIljiaBIeHHBIH
MeTann Sc B BaHHe 30. 3a cueT 3TOro BO3HUKHOBeHHe curyaiuy, B kotopoii BHII BeiTekaroT u3
BaHHbI 30 B uTeliHYIO hopmy 40 U MOMAAAIOT B CIUTOK, MOKET OBITh MPEIOTBPAILEHO.

[0119]

B nomonHeHue k 3TOMy, B COOTBETCTBUH CO CIIOCOOOM MPOU3BOICTBA METAJUTUYECKOTO
CJIUTKA HACTOSALIErO BapUaHTa OCYLIECTBJIEHUs, IOCKOJIBbKY MOTOK 61 pacniaBieHHOro Merania,
KOTOPBIA CO3MAeTCsl HW3JyYeHHEM JJICKTPOHHBIX JIydeld BHOJb JHHUM 25 0OOJIydeHws,
dbopMHupyeTcsi MyTeM HAJIOXKEHUS MOTOKOB, (POPMUPYEMBIX H3JIYYEHHEM 3JIEKTPOHHBIX JIydei
BJIOJIb COOTBETCTBYIOIIMX IOJIOXKEHUM MepBOM mpsAMoauHenHoM d4actu L1 u  BTOpoW
MPsIMOJIMHEWHON 4acTu L2, moTtok 61 pacruiaBieHHOr0 MeTajula sIBJISETCS CUJIbHBIM MOTOKOM.
Cnenosarenbno, BHII Moryr HanmexHO ynaBiauBaTbCsi rapHucaxkeMm. Kpome Toro, Taxxke
BO3MOXKHO YMEHBUIUTh KOJUYECTBO IE€PENaBaeMOro TeIula, CKOPOCTb CKAHUPOBAHWS WU
pacnpeneseHue TENnIOBOro MOTOKa 3J€KTPOHHON My LIKH.

[0120]

Kpome TOro, B COOTBETCTBHH CO CIIOCOOOM NPOU3BOJCTBA METAJUIMYECKOrO CIIUTKA
HACTOSIIEr0 BAapUAHTA OCYIIECTBJICHUS, IMOCKOJbKY HET HEOOXOAMMOCTH H3MEHSTh (Hopmy
cyuecTByromei BaHHbI 30, 3TOT crnocod MOXKeT ObITh JIETKO OCYIIECTBIIEH, W CIEIHAIbHOE
o0cCy>)KMBaHHE TaKXke He TpedyeTcs.

[0121]

B 00bIuHBIX crioco®ax MPOHM3BOACTBA TUTAHOBOTO CIUIABA NMPHHSATO YAATSITH NMPHMECH,
BBIIEPIKIBAsl PACIUIABJICHHBIH METAJI B T€UYEHUE IJIUTENIbHOTO BPEMEHU B BaHHE, YTOOBI TEM
cambiM pactBoputh BHII B pacmnaBieHHOM Metaie, OJHOBpeMEHHO 3acTtaBisii BBII
NPUINNIATh K TapHUCAXY, OOpa3yrolIeMycs Ha TOBEPXHOCTH 1HAa BaHHBL (ClienoBaTenbHO,
TPaIULIIOHHO UCTIOIB30BAJACh JUIMHHASI BAHHA, YTOOBI TEM CaAMbIM T'aPaHTHPOBATH TOCTATOYHOE
BpeMs1 NpeObIBaHUS PACIUIABIEHHOTO MeTajuia B BaHHe. OHAKO B COOTBETCTBUHU CO CIIOCOOOM
MPOU3BOACTBA METAJUIMYECKOr0 CIUTKA HACTOSINEr0 BapUAaHTA OCYLIECTBJIECHHs, IMOCKOJIbKY
IPUMECH MOTYT OBITh MOAXOMAIIUM OOpa3oM yIaleHbl Jake B TOM Cllydae, KOIrZia BpeMms
npeOBIBaHMsI PACIUIABIEHHOIO METajlla B BAHHE SIBJIAETCS] CPABHUTEIBHO KOPOTKHUM, BO3MOXKHO
HCIOJIB30BaTh KOPOTKYHO BaHHY. COOTBETCTBEHHO, 3a CUET MCIOJIb30BaHUS KOPOTKOH BaHHBI B

OJl-meun 1 3arparbl Ha HarpeBaHHe, TaKMe KAaK pacxoll DJJEKTPUUECTBA, MOTYT OBITh
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YMEHBIIEHbI, 1 COOTBETCTBEHHO MOTYT OBITh YMEHBIICHBI PON3BOACTBEHHbIE 3aTpaThl HA DJI—
neyb 1. B gononHeHue k 3ToMy, MPU UCMOABb30BAHUHN KOPOTKOW BaHHBI BMECTO AJMHHON BaHHBI
KOJIMYECTBO TapHHUCaka 7, 00pa3yrolierocs B BAHHE, MOXKeT ObITh yMeHbIIeHO. ClienoBaTeNbHO,
BBIXOJI MOXKET OBITh YJIyHUIIIEH.

[0122]

[3. Tperuii BapHaHT OCYIIECTBIICHUS |

Hanee Oynet onucaH crocod MPOM3BOACTBA METAIIMYECKOTO CIIMTKA COTJIACHO TPEThEMY
BapPHAHTY OCYILIECTBJICHHSI HACTOSIIIErO H300PETEHHMSI.

[0123]

B crnocobe mnpou3BOACTBA METAIMYECKOTO CIUTKA B COOTBETCTBHH C HACTOSILIUM
BAPUAHTOM OCYIIECTBIIEHUS, XOTs (opMa JUHUU 25 0OMyuYeHUs! SBISETCS NPUOTH3UTENBHO
TaKOM e, KaK U B CIIOco0e MPOU3BOACTBA METAJNTMYECKOTO CITUTKA COTJIACHO TIEPBOMY BapUAHTY
OCYLIECTBJIEHUS, KOJIMYECTBO 3JIEKTPOHHBIX MYIIEK, KOTOPbIE H3IY4YaIOT 3JIEKTPOHHBIC JIYYH,
OTJINYAeTCsl OT IMEPBOrO BapUaHTAa OCYLIECTBJICHMs. Huke OMUCHIBAIOTCS TJIABHBIM 00pa3oM
OTNIM4Msl  Ccrmocoba  MPOWM3BONACTBA  METAIMYECKOrO  CJIMTKAa OT MEPBOrO  BapUaHTa
OCYIIECTBJICHUS, W TOAPOOHOE OMUCaHWEe HACTPOEK U OOpabOTKH, aHAJOTHYHBIX CIIOCOOY
MOJIyYeHHUS] METAJUTMUYECKOTO CIIUTKA B COOTBETCTBUHM C TMEPBBIM BAPUAHTOM OCYIIECTBIICHMUS,
onyckaercsi. Crenyer OTMETHTb, YTO, XOTS B CIEIVIOLIEM OINMHCAHUU TaKXK€ OIHCHIBACTCS
cly4ali, B KOTOPOM HCIOJB3yeTCsl OJEKTPOHHOIyYeBass Iedb | C KOPOTKOM BaHHOW,

NPOWJUTIOCTPUpPOBaHHas Ha @ur. 3, Hacrosimee H300pETeHHE HE OrPAaHUYHMBACTCS 3THM

>
NPUMEPOM, U TAK)KE MOXKET ObITh NMPUMEHEHO K 3JIEKTPOHHOIYy4eBOH meun lA ¢ JIMHHOM
BaHHOH, NPOUJUTIOCTPUPOBAaHHOM Ha Dur. 1.

[0124]

Jlanee croco0 mansl W3My4EHUs] SJEKTPOHHBIX JIyded B cmocobe NpOM3BOACTBA
METAJJINYECKOTO CIMTKAa B COOTBETCTBMM C HACTOSAILIMM BapUaHTOM OCYINECTBIEHHUS Oyner
onucaH co ccbutkoil Ha @ur. 11. @ur. 11 npencrasnser cobON BUI CBEPXY, WILUTFOCTPUPYHO LM
OOWH TpuMep JUHUHM 25 oOnydeHus B crnocoOe MPOHM3BOACTBA METAJUIMYECKOTO CIIUTKA B
COOTBETCTBUU C HACTOSIIUM BAPUAHTOM OCYLIECTBJICHUS.

[0125]

B cmocobe mnpom3BOACTBA METAIMYECKOTO CIUTKA B COOTBETCTBHH C HACTOSIIHM
BAPUAHTOM OCYLIECTBJIEHUs, KaK MPOWJUIFOCTpUpoBaHO Ha Pur. 11, aHanorn4sHo mnepsomy
BapHAHTY OCYIIECTBJICHUs], TPOWLTIOCTPUPOBAaHHOMY Ha @ur. 4, nmuHus 25 oOiydeHuss umeer
BBIYKJIYIO (hOpMy, KOTOpasi BBICTyMaeT Hasaj OT 4acTH 30 CIIMBHOTO HOCKAa. B wacTHOCTH,
ouHMS 25 oOnydeHus wuMeeT, Hampumep, V-—obOpasHyro ¢opmy. V-obpasHas mnmHusa 25
o0Jy4YeHws!, MPOWUTIOCTpUpOBaHHass Ha @ur. 11, cocTouT U3 MepBOil NMPSIMOIMHEWHON YacTH U
BTOPOU NPSIMOJIMHEMHON YaCTH, KOTOPbIE MPOXOAAT K LEHTPY BaHHbI 30 OT YIJIOBBIX YacTeH Ha
IBYX KOHIIaX OOKOBOW cTeHKH 37D, Ha KOTOpOW MpemycMOTpeHa 4acTh 36 CIIMBHOTO HOCKA.
KonneBast gacte €l mepBoi NMpsIMOJIMHEHHON YacTH pacrioyiaraercsi y OIHOrO KOHIA OOKOBOH
creHku 37D, a xOHLeBass 4acTh €2 BTOPOW MPSMOJUHENMHON 4acTH Pacoyiaraercsi y APYyroro

KOHI1a OOKOBOM cTeHKU 37D.
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[0126]

H3nyyenue 5SIEKTPOHHBIX Jy4ed BAOJb MEPBOM MNPSIMOIMHEMHOW 4YacTU U BTOPOU
MPSIMOJIMHEWHON YaCTU BBINOJIHAETCS PA3HBIMU 3JIEKTPOHHBIMU IyIIKamMu. JIpyrumu cioBamu,
SJIEKTPOHHBIE JIyYM M3JIy4arOTCsl BAONb V—-00pa3HoH JmHuM 25 oOJydeHuss AByMs
3JeKTPOHHBIMU Nylikamu. Hampumep, B TOM ciiydae, KOrAa JUANa30H U3Iy4eHMs] 3JIEKTPOHHOTO
Jyd4a OrPAaHWYMBAETCS, HANPUMEP MPOCTPAHCTBOM, 3aHUMAEMbIM OOOpyINOBaHHEM, H
CIIEIOBATENIbHO M3JIyuY€HHE BJOJb V—00pa3HOl suHuM 25 o0iydeHus, TpONLTIOCTPUPOBAHHON
Ha @ur. 4, He MOXKET ObITh BBIIOJHEHO C UCIIOJIb30BAHUEM €IMHCTBEHHON 3JIEKTPOHHOMN MyIIKH
KaK B II€pBOM BapHaHTE OCYILIECTBJIEHUs, 3JICKTPOHHbIE JIyYd MOIYT M3JIy4aTbCs C
UCIIOJIb30BAHUEM  MHOXECTBA  JJIGKTPOHHBIX IyIIEK, KaK B  HACTOSINEM BapHUaHTE
OCYLLECTBJICHUS.

[0127]

IIpy 3TOM BJEKTPOHHBIE JIyYH W3JIYYarOTCS BIOJAb JUHUUA 25 OOJydYeHus ¢
UCTIOJIb30BAHUEM JIBYX 3JIEKTPOHHBIX IMYILIEK TaK, YTOObI COOTBETCTBYIOLINE MYTH 3JIEKTPOHHBIX
Jy4dell MepeceKauCh WIM NEePEeKPBbIBAINCh HA MOBEPXHOCTH PACIUIABJICHHOrO MeTamia SC.
Hanpuwmep, B Toii yactu (B BepummHe V—00pa3HO# 4acTH), B KOTOPOH mepBasi NpsMOJIMHEHHAS
4aCTb U BTOPAasi NPSMOJIMHENHHAs 4acTb COEAUHSIIOTCS, KaK MPOWJLIOCTPUpPOBaHO Ha Pwr. 11,
3JIEKTPOHHBIE JIYYH MOTYT H3Jy4aTbCs TaK, YTOOBI 3TH YaCTH MPSIMOH JIMHUH MEPECEKaJHCh.
JpyrumMu CcloBaMH, MNepBas MNPsAMOJWHEHHAs YacTb W BTOpas NPsIMOJMHENWHAs 4YacTb
COEAMHAIOTCS TaK, 4YTOOBI MepBas NPSIMOJMHEHHAas 4acTb W BTOpas MNPSIMOJIMHEHHAs YacTb
NepeCceKanCh, U He ObLIH CBSI3aHbI HA KOHIIEBBIX YaCTSIX, MPOTHBOMOJIOXKHBIX KOHIIEBBIM YacTAM
el u e2 y bokxoBoii cteHku 37D.

[0128]

B cnyuae niaBneHUs METaJNIMYECKOrO CIJIaBa TOYHOCTb YIPABICHHUS TMOJOKEHUEM
00JIy4eHHUs SNIEKTPOHHBIM JIyYOM YMEHbBIIAETCS 38 CUeT HCIApeHHs JIETy4ero EeHHOro MeTalla,
TAKOro Kak aJtoMHHUN. IlnaBneHue ChIpbsi SJEKTPOHHBIM JIyd4oM B DJI-Tie4n BBINOIHSETCS B
BaKyyMHOH KaMepe, U €CJIM JIETYYUl LEeHHbIM MEeTalsl UCNIapsieTcs, TO CTeNEeHb BaKyyMa BHYTPHU
BaKyyMHOH Kamepbl yXyJUIA€TCs, U NPSMOJMHENHOCTh 3JIEKTPOHHOIO Jlyda yMeHbluaercs. B
pe3yJabTaTe CTAHOBUTCS TPYAHO YIPABJATH IMOJOKEHUEM OOJIyYEHHs 3JIEKTPOHHBIM JIYUOM C
BBICOKOW TOYHOCTBIO. B Takoil curyaumu OymeT TPyOHO TOYHO BBINOJHATH OOJy4eHHE C
UCTIOJIb30BAHUEM JIBYX OJJIGKTPOHHBIX MyIIEK BIOJb V—00pasHOW juHuU 25 oONydeHus, B
KOTOPOH [1B€ MNPSIMOJMHENHHbIE YaCTHU COCIUHSIOTCS BMECT€ OJHOW Napoil KOHLOB, Kak
nponwsurocTpupoBaHo Ha Pur. 4. Kpome TOro, ecinu BO3ZHHMKAET 3a30p MEXAY 3TUMH IBYMsl
MPSIMOJIMHEMHBIMH 4aCTSIMH, BEPOSTHOCTb TOIO, YTO HA MOBEPXHOCTH PACIUIABJIEHHOIO MeTaJlla
S5c Oymer 00pa3oBBIBaTHCA MOTOK OT 3a30pa K 4acTH 36 cinuBHOro Hocka, u uro BHII Oyayt
BBITEKATb K 4aCTH 30 CIMBHOIO HOCKA, YBEIUYUTCS.

[0129]

CrnenoBaTenbHO, B Cllydae H3JYy4UEHHUs] 3JIEKTPOHHBIX JIydell C HCIOJIb30BAHUEM JIBYX
3JIEKTPOHHBIX MYIIEK J1BE€ KOHLEBbIe yacTu el u e2 pacmosyaratoTcsi y OOKOBOHM CTeHkH 37, u

TuHUA 25 00aydeHus pacnojaraercs Tak, 4ToObl OHa OJOKHpOBajia 4acTh 36 CIMBHOrO HOCKa. B
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IOTIOJIHEHHE K 3TOMY, AJII TOro, 4ToOBl HAAEKHO mpenorBparuth BbiTekanne BHIT B
pacruiaBjieHHOM MeTasuie 5S¢ B BaHHe 30 u3 4actu 30 CIMBHOIO HOCKA, MYTH 3JIEKTPOHHBIX
Jydel, N3Jy4aeMbIX ByMsl 3JIEKTPOHHBIMH IMyLIKAMH, AEJAKOTCS MEPECeKAILIUMUCS. 3a CUeT
3TOrO, Ja)K€ €CJIIM TOYHOCTb YIIPABJIEHUS MOJIOKEHUSIMU DJIEKTPOHHBIX JIy4e OO HEKOTOPOU
CTENEeHU YXYAIIAeTCsl, U3—3a TOTO, YTO NepBast MPsAMOJIMHENHAs YacTh U BTOpask NPsIMOJIMHEHAs
YaCTh MEePECeKar0TCs, MEXKAY HUMHU He oOpasyercs 3a3op, 1 BHII B pacruiaBineHHOM MeTtaite Sc
B BaHHE 30 He BBITEKAIOT U3 4aCTU 36 CIMBHOIO HOCKA. B 4acTHOCTH, BEpPOSATHOCTb BBITEKAHMUS
BHIT k yactu 36 CIMBHOTO HOCKA MOKET OBbITh JJOTIOJIHUTENIbHO YMEHbIICHA MyTeM YBEJIUYCHUS
JUIMHBI OT TOYKM TEPEeCeYeHHUs] O KOHLEBOH 4YacTH 10 5 MM miu Ooyble Kak B TMEPBOM
NPSIMOJIMHEMHON 4aCTH, TaK U BO BTOPOU NMPSMOJUHENHON YacCTH.

[0130]

IlepBas mpsiMoOnuHENHas 4acTh U BTOpasl NPSIMOJIMHENHAsl 4aCcTb MOTYT COEAUHATHCS B
MOJIOKEHUH, OTVIMHAKIIEMCs OT UX KOHLEBbIX dacTed. Hanmpumep, B COCTOSHMH, B KOTOPOM
MPSIMOJIMHEWHOCTD 3JIEKTPOHHBIX JIydeld COXPAHSETCs, KaK MNPOWIOCTPpUpPOBaHO HA Pur. 11,
nepBasi NPsMOJIMHENMHAss 4acTb WM BTOpas MNPAMOJUHENHAs 4YacTb MOTYT COEIMHSTBCS B
MOJIOXKEHUH, KOTOPOE OTCTOUT OT KOHILIEBOM 4acCTH, NPOTHBOINOJIOKHON YIJIOBOH YacTU BaHHBI
30, Ha 1/4 monymupunel D BarHb 30 B HanpaBieHUHN WHPUHBI BaHHBI 30 (TO €CTh B MOJIOXKEHUH,
B kotopom DI1=D/4). Cneayer OTMeTHUTb, YTO €CIH BO3MOKHO BBINOJHSATh YIIPABICHHUE
MOJIOXKEHUEM 3JIEKTPOHHOI'O JIy4a € BBICOKOM TOYHOCTBHK), COOTBETCTBYHOILIWE IJIMHBI NEPBOU
NPSIMOJIMHEHHOM YacTH U BTOPOH MPSIMOJIMHENHHON 4acTH MOTYT OBITh ClI€JIaHbl PABHBIMU JJINHE
OT COOTBETCTBYIOLIEH yrioBOi yacTu BaHHBI 30 10 TOUKM nepecedeHusi, 1 V—oOpas3Has JUHUSA
25 obnyueHHuss MOXKET UMETh BHJI, B KOTOPOM JABE NPSMOJIMHENHbIE YaCTH COSAMHSIOTCS BMECTE
CBOMMH KOHLIAMH, KaK IIPOUJIIIFOCTPUPOBAHO HA Pur. 4.

[0131]

Taxxe BO3MOXHO MCIONB30BATh [IBE 3JIEKTPOHHBIX IyLIKHA B TOM Clly4dae, KOrja JIMHUSA
25 obny4yenuss umeer GopMmy, OTIHUAKOIIYIOCS OT V—o0pasHoii ¢opmbl. Hanpumep, nunus 25
00JTlydeHUs] MOXKET UMETh KPUBOJIMHEHHYIO (OpMy, TaKyI0 Kak mapadoiia, B KOTOPOH BepIIWHA
HAXOIUTCS HAa LEHTPATbHON JIMHUHM BaHHBI 30. AJIBTEPHATUBHO JMHUS 25 OOJYYEHUS MOXKET
UMETh MO CYLIECTBY MOJYKPYIIyr (OpMy, Kak NPOWUTIOCTpupoBaHo Ha PDur. 7. B Takux
CJIydasix TaKKe JOCTaTOYHO OJIOKMPOBATh MyTh NMOTOKA PACIUIABICHHOTO METalla 5S¢ MEeXAy
NpeAIecTByroImel o0macTeio S2 1 4acThio 36 CIMBHOIO HOCKA, 3aCTaBIISIA MyTH 3JEKTPOHHOTO
Jy4a MepecekaThCsi B YaCTH, B KOTOPOH JIMHUH o0ny4deHust coenunstoTes. Kpome toro, B ciydae
UCTIONIB30BAHUS TPeX WM Oojiee 3JIEKTPOHHBIX MYILIEK TAK)Ke JOCTATOYHO TOTO, YTOOBI MyTH
3JIEKTPOHHBIX JIy4€l, U3Iy4aeMbIX Pa3IMYHbIMU 3JIEKTPOHHBIMU MyLIKAMH, I€PECEKAINUCh B TOU
9aCTH, B KOTOPOH MyTH OOJy4YEeHUS COEAUHSIOTCS.

[0132]

[4. UeTBepThlif BApUAHT OCYLLIECTBJICHHUS |

Hanee Oynmer ommcaH crnocod MPOU3BOACTBA METAJUIMYECKOTO CIUTKA COTJIACHO
YEeTBEPTOMY BapUAHTY OCYLIECTBIICHUS HACTOSIIETrO N300pETeHHUS.

[0133]
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[4.1. Cxema criocoba MPOU3BONCTBA METAJTHUECKOTO CIIUTKA |

B cmocobe mnpom3BOACTBA METAIUIMYECKOrO CIMTKA B COOTBETCTBHUH C HACTOSILINM
BAPUAHTOM OCYINECTBJICHUS JIMHHMS OOJNy4YeHHUs, KOTOpas paclojOXeHa Ha IOBEPXHOCTH
pacIUIaBIEHHOTO MeTalljla B BaHHE, MMeeT (opMy MNpsIMON JIMHUM, KOTOpas IO CYLIECTBY
napajuleJibHa HalpaBiIeHUIO IIUPHUHBI BaHHBL [IyTh TeueHus pacniaBiIeHHOrO MeTallla K 4acTH
CIIMBHOTO HOCKa, IO KOTOPOMY pAacCIUIaBJICHHBI METajsl U3 BAaHHBI BBITEKAET B JIUTEHHYIO
dopmy, OiOKHpYyeTCsl MyTeM H3JIyYeHHs 3JEKTPOHHOIO JIyda BOJb BBILICYIIOMSHYTOH JIMHUU
obnyuenusi. 3a cuer storo BHII, koTOpble SBISIOTCS TPUMECSIMH, IUIABAIOIUMH Ha
MIOBEPXHOCTH PACIUIABJICHHOTO METAJlIa, OTOJBHUIAlOTCS OOpaTHO B BaHHY Tak, uToObl BHIT He
BbITEKAJIM B JUTEHHYI (GOpMy M3 4YacTH CiIMBHOrO Hocka. BHII, koTopble OTOIBUrarOTCs
o0paTHO B BaHHY, PACTBOPSIFOTCSI BO BpeMs HaXOXIEHHs B BaHHE. B pe3yibrare MOXKHO
npenotrBpaTuTh BeiTekanue BHIT B nuteiinyro dpopmy.

[0134]

Croco® TpOM3BOACTBA METAJUIMYECKOTO CJIMTKA B COOTBETCTBHHM C HACTOSIIIUM
BapPHAHTOM OCYIIECTBJICHHs OyAeT Tenepb onmucaH Oojee monpoOHO Ha ocHoBe @ur. 12 u @wur.
13. @ur. 12 npencraBnser coOOW BHI CBEPXY, HILTIOCTPUPYIOIIUH JHMHUIO 25 o0nyudeHus
COrJIaCHO  Cmoco0y  MPOW3BOACTBA  METAJUIMYECKOTO  CIMTKA  HACTOSIIEr0o  BapHaHTa
ocymectenenns. @ur. 13 mpencraBnsier coOOH MOSICHUTENbHBI YEPTEX, WILTFOCTPUPYOLIUIA
NOTOK PACIUIABIEHHOTO METajula, KOTOPBI OOpasyercs Ha TMOBEPXHOCTH pACIUIABICHHOTO
MeTajula S5C, KOTAa O3JIEKTPOHHBIM JIyd U3JIy4aercss BIOJNb JUHUM 25 oOmydeHus,
npouwsurocTpupoBanHoi Ha ®ur. 12. Cnenyer oTMeTuTh, 4TO BHUI cBepxy Ha @ur. 12
cooTBercTByeT BaHHe 30 sjeKkTpoHHOJMy4YeBON mneun 1, mokasanHoi Ha Pur. 3. Cruenyer
OTMETUTb, YTO XOTS B CIEAYIOLIEM OINHCAHUU TAaKXKe OINMCBIBAECTCS Cllydail, B KOTOPOM
UCIIOJIb3Y€ETCsl 3JIEKTPOHHOJyU€eBast Nevyb 1 ¢ KOPOTKOM BaHHOH, NPOMJIIOCTPUPOBaHHasA Ha Pur.
3, HacTosiee N300peTeHrne He OrPaHNYMBAETCS STUM MPUMEPOM, U MOXKET OBITh MPUMEHEHO K
3JIEKTPOHHOY4eBOM neuu | A ¢ IIMHHON BaHHOM, NPOMIIIOCTPUPOBaHHON Ha Pur. 1.

[0135]

B cnocobe mpom3BOACTBA METAIMYECKOTO CIMTKA B COOTBETCTBHH C HACTOSILIHM
BAPUAHTOM OCYLIECTBJICHHs JBE KOHLIEBbIe 4acTU €l W €2 pacmojararoTcsi OKOJIO OOKOBOMA
creHku 37 BaHHBI 30, 1 IUHUS 25 00My4YeHUsT pacrosaraeTcsi Ha MOBEPXHOCTH PACIUIABICHHOTO
MeTaia Sc B BanHe 30 Tak, 4TOOBI OHa OJIOKMPOBAJA YacTh 36 CIMBHOTO HOCKAa. B WacTHOCTH,
KaK TPOWJUTFOCTpUpOBaHO Ha Pur. 12, nmuuus 25 obnydenuss umeer GopMy MNpsSMOH JIMHUH,
KOTOpasi MO CYINECTBY MapajulejibHA HANpPaBICHUIO IIUPUHBI BaHHBl 30 MeEXAy IByMs
koHIeBbIMH YacTssMu el u e2. Konnesbie yactu el u €2 nuanu 25 00ay4YeHus: pacmoyiaratoTcs
okoJi0 O0KOBOM cTeHkH 37D, B KOTOpPOH mpeaycMOTpeHa 4acTh 36 CIMBHOrO Hocka. JIunus 25
o0JyueHus1, MPOMLTIOCTpUpOBaHHas Ha Pur. 12, nmeer npUOIHU3UTENBHO TY JK€ CaAMYIO JUIHHY,
YTO LIMPUHA OTBEPCTHs 4YacTu 36 ciamBHOro Hocka. JluHust 25 oOnydeHus: pacmonaraercst B
nocnenyromeit odbnactu S3 Mexkay mpennecTByomei 00macTeio S2, KOTopasi BKIFOYaeT B ceds
JuHuH 26 mogadu, U OOKOBOI cTeHkoi 37D.

[0136]
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DNEeKTPOHHBIM JIyd M3JIy4aeTcss Ha MOBEPXHOCTb PACIUIABJIEHHOTO MeTajula 5C BIOJb
auHUA 25 o0ydeHus, WMEIIIel OMNHCAaHHYI0 Bbime (opMy. 3a CUET 3TOr0 KOHBEKIIHS
MapaHronu co3maercss € IOMOLIBIO  TEMIEPATypHOrO TIpajueHTa Ha IOBEPXHOCTHU
pacIuUIaBJI€HHOrO MeTajia 5C, W, Kak NPOWLIIOCTpUpOBaHO Ha Pur. 13, B HapyKHOM cCioe
pacIulaBiI€eHHOr0 Mertaiia 5S¢ oOpasyercss 0OpaTHBIN MOTOK HApPY’KHOTO CJIOSI PACILUIABJIEHHOTO
metajuia Sc¢ (motok 61 pacriaBieHHOrO Merajuia) OT JuHuM 25 obnydenus. Jlanee Oyner
pPacCMOTpEH Cclydail, B KOTOPOM, KOrJa ChIpbe€ S5 KamaeT BAOJb JUHUN 26 mnojadu B
pacruiaBieHHbIH MeTal S¢ B BanHe 30, TemmepaTypa paclulaBJIeHHOro MeTajuia (TeMmreparypa
nofauu ceipbst T1), KOTOpPBII KamaeT BAOJb JIMHUKA 26 moxayu, sBJsieTCs OOjiee BICOKOH, YeM
temneparypa TO pacruiaBJIeHHOro MeTaia, HaKOIuIeHHOro B BarHe 30. B aToMm ciydae obnactu
OKOJIO JIMHUHA 26 moja4yu, Ha KOTOpPblE KamaeT pacIlIaBieHHOE ChIpbe S5 (pacIuIaBiIeHHBIH
METajul), SIBJIFOTCS OOJIACTSIMH BBICOKOW TEMIEpaTypbl, B KOTOPBIX TeMIepaTrypa SBISETCS
Oojyee BBICOKOW, YeM TeMIlepaTypa pacIUIaBJIEHHOIO MeTajula 5S¢ B JApPYrux oOJacTsx.
CrnenoBatesbHO, KaK MPOWLIFOCTPUPOBAaHO Ha Pur. 13, pacruiaBieHHBIH MeTalT SC B 00JacTsIX
OKOJIO JUHUHM 26 Mojadu TedeT OT JIMHMKM 26 MOJayu K LIEHTPAJbHOW 4YaCcTU B HAMPABICHHUU
mupHuHbI (HarpasieHnH X) BaHHBI 30, M MOTOK 62 pacIIaBJIEHHOrO MeTaia (GOPMHUPYETCs B
Hapy>KHOM CJIO€ PACIUIaBJIEHHOIO MeTajuia Sc¢.

[0137]

CrnenyeT OTMETUTD, UTO XOTS 3TO U He NMOKa3aHo Ha Pur. 13, pacniasieHHbIN MeTana 5S¢
B 00JIACTSIX OKOJIO JIMHUH 26 MOAayuu TakKe TeYeT OT JUHUHN 26 nmojauu K OOKOBBIM CTeHKaM 37A
u 37B B HampaBneHUU LIMPHUHBI (HarpaBaeHUH X) BaHHBI 30, KaK NMPOMJUTFOCTPUPOBAHO Ha Dur.
5, W TOTOK pacIulaBlieHHOro Metaia (mOoToK 63 paciuiaBieHHOro Merauia Ha ur. 5)
dopmupyercss B Hapy>XKHOM cjioe paciuiaBieHHoro metama Sc. BHII 8, comepxxamuecst B
pacIUIaBJI€HHOM MeTaJljle, KOTOpPbI Kamajl Ha JUHUKM 206 [oAayH, YBJEKAIOTCA IOTOKOM
pacIUIaBlieHHOro MeTayia (MOTOKOM 63 pacIuiaBjieHHOro Meranna Ha Qur. 5), ABIKYyTCS K
OokoBbIM cTeHKaM 37A u 37B BanHbI 30, U MPUWIMIAKOT K FapHUCAXKY 7, 00OpasyroleMycs: Ha
BHYTPEHHHUX MOBEPXHOCTSX OOKOBBIX CTEHOK 37A 1 37B, 1 TeM CaMbIM yJIaBIHBAIOTCS.

[0138]

IToroku 62 pacmiaBieHHOrO MeTalljaa, KOTOpble TEKYT K LEHTPAJbHON 4acTH BaHHBI 30
OT KaXIOW M3 JIEBOM M NPaBOM JUHUN 26 MOJa4M, CTAJKUBAKOTCA B LIEHTPAJIbHOM 4acTU B
HAINpaBJICHUH IHUPHHBI BaHHBI 30, GOPMHPYS TEM CaMbIM ITOTOK PaCIUIaBIEHHOro Metayia 60 k
yacTu 30 CIMBHOrO HOCKA BAOJb MPOJIOJILHOTO HampamiieHus: (HampasieHus Y) BaHHbl 30. B
pesyasrare BHII 8, BCmubIBarOmne B PAcCIJIaBJICHHOM MeTajie SC, TaKXe MEePEeMEIarTCs ¢
noTokoM 60 pacIyIaBJIEHHOTO MeTalljla M TeKyT K 4acTH 36 CIIMBHOTO HOCKa. JlJisi TOTO, 4TOOBI
rapaHTUpPOBaTh, 4TO npumecH, Takue kak BHII 8, e BbITekaroT u3 yactu 36 CIMBHOIO HOCKA B
outeliHyio  Gopmy 40, NPEANOYTUTENBHO, YTOOBI (POPMHUPOBAICA IOTOK HAPYIKHOTO CJIOS
pacIuiaBJieHHOro Meramia Sc, koropwii orrankuBaer BHII, ysnexkaemble notokom 60
pAacIUIaBIEHHOTO MeTajjia K 4acTh 36 CIMBHOTO HOCKA, B OOPATHYIO CTOPOHY, U TEM CaMbIM
yaep:xusaer BHII Bnanu ot yactu 36 ciMBHOrO HOCKA.

[0139]
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CnenoBarenbHO, B croco0e MPOM3BOACTBA METAJTMYECKOTO CJIUTKA B COOTBETCTBHH C
HACTOSILIMM BapUAHTOM OCYLIECTBJICHHUs, KaK NPOWIIOCTPUPOBAaHO HAa Pur. 12 u ®ur. 13, nse
KOHIIeBbIe 4acTu €l u e2 pacronararoTcsi OKojo 00koBo# creHku 37D, u nuHus 25 obnyueHus,
umeromas Gopmy NpsiMON JIMHUH, PACIOJaraeTcsi Ha MOBEPXHOCTU PACIIIABICHHOTO MeTajuia 5S¢
Tak, 4ToObI OHa OJOKHMpOBaJa 4YacTh 36 CIMBHOIO HOCKa. TemmepaTypa pacIUIaBJI€HHOTO
MeTajia B 00JacTH OKOJIO JIMHUM 25 00iy4eHns: CTAaHOBUTCSI OoJiee BBICOKOI, YeM TeMIepaTypa
pacrulaBieHHOro Metajuia B obsactu 23 obnyueHus s yaepskaHus Teruia. ClenoBaTenbHO,
BO3HHMKAET KOHBEKIHMsi MapaHTroHH, U 00pasyercss oOpaTHBIN MOTOK 61 pacruiaBieHHOro MeTauia
oT yuHuu 25 obnydenus. [ToTok 61 pacmjaBiIeHHOrO MeTajlla SIBJISIETCS MOTOKOM, KOTOPBIM
orrankuBaeT Hazaa BHII 8, yenexkaemple morokoM 60 pacmyiaBlI€HHOrO MeTajja K 4acTu 36
CIIMBHOTO HOCKa B LEHTPAJBbHOW 4acTH B HampasieHUM wwupuHbl BaHHbI 30. Ilocpenctsom
nortoka 61 pacnnasnenHoro merayuia BHII 8, kotopelie Tekiaum k yactu 36 CIMBHOTO HOCKAQ,
OTONIBUTAKOTCS OOPATHO OT JIMHHUM 25 O0JIyueHHs U TeKYT K BHYTpeHHeH yactu BaHHbI 30. BHIT
8, KOoTOpbIe OBUTH OTOABHUHYTHI OOPATHO K BHYTPEHHEH 4acTu BaHHBI 30, YBIEKAIOTCS TTOTOKOM
Ha MOBEPXHOCTH PACILIABICHHOIO METaula 5C U PacTBOPSIOTCS NPU LUPKYJSLUYU Yepe3 BaHHY
30. AnprepHaTuBHO, nocie Toro, kak BHII 8 nmepemectunuce k 6oxoBbIM cTeHKaMm 37A u 37B
BaHHbI 30, OHU MPWJIHIAKOT K TapHUCAXKY 7, oOpasyrouiemMycst Ha OOKOBBIX CT€HKaxX BaHHBI 30, u
OoJbIIe HE IBUTAIOTCH.

[0140]

Taxum oOpaszom, B croco0e MpOU3BOACTBA METAIIIMUYECKOTO CIIUTKA B COOTBETCTBHH C
HACTOSIIIMM BAPUAHTOM OCYLIECTBJICHUS] 3JIEKTPOHHBIA JIyd H3JIy4aeTcsi BAOJb JIMHUM 25
oOJy4eHusi, 1Be KOHLIEBbIe YacTu €l u €2 KOTOpOl pacrhosararTcs OKoJIo OOKOBOM CTeHKH 37, U
KOTOpasi pacrojyiaraercsi Tak, 4roObl OJIOKMPOBaTH HacTh 36 CIMBHOTO HOCKA. 3a CHET 3TOro
dopmupyercsi oOpaTHbIii TOTOK 61 pacrmyiaBlIeHHOrO0 MeTajyla OT OOJAaCTH BBICOKOM
TeMIepaTypbl PACIUIABJICHHOIO META/Ia SC OKOJIO JJMHUMU 25 0OMy4YeHus, U MPUMECH, TaKHe Kak
BHII, koTopble TEKJIM B CTOPOHY YaCTH 36 CIMBHOTO HOCKA, OTOABHUTAIOTCs 0OpaTHO OT 4acTu 36
cnuBHOTO HOCKa. COOTBETCTBEHHO, MOXKET OBITh MPEAOTBPAIICHO BHITEKAHHE PACCMATPUBAEMbIX
npuMeceil u3 BaHHbI 30 B JuTeliHy0 ¢opmy 40. B pesynbrare BOSHUKHOBEHHE CUTYAalLlUH, B
KOTOPOH NMPUMECH MONAJA0T B CJIUTOK, MOXKET ObITh MPEIOTBPALIEHO.

[0141]

[4.2. PacnionoxxeHne TUHIHA OOTydeHus |

B cmocobe mnpom3BOACTBA METAIMYECKOTO CIUTKA B COOTBETCTBHH C HACTOSIINM
BAPHUAHTOM OCYIIECTBJICHHUS JIMHUS 25 obnyderns umeer GopMy mpsiMOi JTHHUH. 3a CUET 3TOTO
pacCTOsiHME CKAHUPOBAHUS JJIEKTPOHHOIO Jiydya MOXKET OBITh yMeHbIIeHO. B pesynbprare
BO3HMKHOBEHHE cuTyauuu, B kotopoi BHII 8 B pacniasieHHOM MeTaie 5C NpOXOAAT 4epes
yacTh 36 CIMBHOTO HOCKAa M BBITEKAOT M3 BaHHBI 30 B jurelinyro ¢opmy 40, MoxeT ObITh
MIPEeNOTBPALIEHO.

[0142]

Kax npommmoctpuposano Ha @ur. 12 u ®@ur. 13, B Tom cayuae, koraa ¢opma BanHbl 30

Ha BHJE CBEPXY SIBIISIETCSl MPSIMOYTOJIBHOM, JKENaTeIbHO PACIoiaraTh JUHUIO 25 oOIydeHHs
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BIOJb OOKOBOM creHku 37D. BokoBas creHka 37D mo cyuiecTBy napajuielbHa HaIlPaBJICHHIO
mpuHbl (HanpasieHno X) BaHHbI 30. [ToToku 62 pacriaBieHHOro MeTajlia, KOTOPbIe TEKYT K
LEHTPAJIbHON 4aCTU BaHHBI 30 OT KaKA0M U3 JIMHUN 20 MOAa4u, CTAIIKUBAIOTCS B LIEHTPAIbHOU
YacTU B HANpaBJIEeHUH LIUPUHBI BaHHBI 30, GOpMUpYs T€M CaMbIM IOTOK pacIUIaBIEHHOTO
Mmerajuia 60 k gactu 36 CIMBHOIO HOCKA BAOJb MPOJOJBHOrO HampasjieHus (HampasieHus Y)
BaHHbl 30. Ilorok 60 pacmyiaBJIeHHOrO0 MeTajjla MO CYLIECTBY MapaJUIesieH MPOAOJIBHOMY
HarpasieHuro BaHHbI 30. COOTBETCTBEHHO, MyTEM PACIIOJIOKEHUS JIMHUU 25 00Iy4eHHs: BAOJb
6okoBoii crtenku 37D BanHbl 30 MOXHO 3(QPEKTHBHO CAEPKMBATH MOTOK pPACIUIABICHHOTO
MeTaa 5S¢ k dactu 36 cnmuBHOrO Hocka (motok 60 pacruiaBieHHOro Metaia). Kpome Toro,
oOpa3syercss oOpaTHbIN MOTOK 61 pacIIaBJIeHHOTrO MeTajuia OT JIMHUU 25 oOny4eHus. 3a cyer
storo BHII 8, koTopble yBIEKAOTCSI MOTOKOM PAaCIIaBJIEHHOIO MeTalia 5¢ U TEKyT K 4acTu 36
CJINBHOTO HOCKA, MOTYT OBbITb OTOABHHYTHI OOPaTHO OT YacTH 36 CIMBHOIO HOCKa MOTOKOM 61
pacIuUIaBJI€HHOrO MeTalljaa BHYTPb BaHHBI 30.

[0143]

Jocrarouno, 4toObl JuHUS 25 o0ny4deHHs pacronaraiach IO MeHbIIEH Mepe B
nocnenyroreit odnactu S3 Mexxay mpennecTByromeii oomacteio S1, KoTopast BKIIOYaeT B cedst
auHAM 26 monmauu, U OokoBoi creHkoit 37D. [lns Toro, uToOp! 60nee HageKHO MPENOTBPATUTD
BBITCKAHWE INPUMECEH, KaKk NPOWLIIOCTpUpoBaHO Ha Pur. 12 u Pur. 13, npeanodTUTENBHO,
9yTo0BI JIUHUA 25 00NydeHus pacroyaraiach y BXOAHOTO MOTOKA B 4acTh 36 CIMBHOTO HOCKA.
IIpu 5TOM nnvHA TUHUU 25 00NyYeHUs [enaeTcs M0 MEHbIIeH Mepe paBHOW Win OOJblIe, YeM
IIMpUHA OTBEPCTUSl YacTu 36 cimBHOro Hocka. IlpeamodrurenpHO, 4TOOBI AJIMHA JIMHUU 25
o0yueHus1 Obuta MPUOTU3UTENBHO TON e CaMOM, YTO U LIMPUHA OTBEPCTHS YacTU 36 CIMBHOTO
HOCKa. 3a CYeT 3TOr0 pacCTOSHUE CKAHMPOBAHMsS OJJEKTPOHHOIO Jyuda, H3JIy4aeMoro BIOJb
auHuM 25 00ny4eHust, MOKeT ObITh CIIeNIAHO MaKCUMAJIbHO KOPOTKHM. B pesyibrare nake B ToM
cilydae, KOra CKOPOCTb CKAaHHUPOBAHUS OJEKTPOHHOIO Jy4a YMEHbBIIAeTCsl, MOTOK 61
PacCIUIaBJICHHOIO MeTajljla, CO3JaBaE€Mblil W3JIyYEHHEM 3JIEKTPOHHOIO Jiyda BAOJIb JIMHUM 25
oOxyuenus, ocnadnsercs HesHauutenabHO. CooTBeTcTBeHHO, mockoynbky BHII 8 HanmexHo
OTOABUTAKOTCS OOpaTHO BHYTPb BaHHbI 30 JO TOro, Kak OHM CMOTYT TOMACTh B 4acThb 36
cnuBHoro Hocka, BHIT 8 He BriTekaroT 3 BaHHBI 30.

[0144]

Pacnonoxxenne nmuHnM 25 00iydeHus B Criocode MpOU3BOACTBA METAJUIMYECKOTO CIIUTKA
B COOTBETCTBUM C HACTOSIUMM BapHUAHTOM OCYINECTBJICHMs TaKXe MPUMEHUMO K JJIMHHOU
BaHHE, 4 HE TOJBKO K KOPOTKOW BaHHE, KaK MPOUJUIIOCTpUpOBaHO Ha Pur. 12 u Pur. 13.
IIpumep cny4as, B KOTOpPOM JHUHHS 25 oOnydeHusi, umeromas ¢GopMmy MpsSMOH JINHHH,
UCTIONB3YETCs B JUIMHHOW BaHHE, KOTOpAasi BKJIIOYAET B ceOs IMIaBMIIbHYIO BaHHY 31 U BaHHY 33
OYHNCTKH (Hajiee yIOMHHAEMble KaK «UTMHHBbIE BaHHBI 31 1 33»), mpomumocTpupoBan Ha Pwur.
14 u @ur. 15. Cnenyer ormeruts, uro Ha Pur. 14 u @ur. 15, nnaBunpHas BanHa 31 u BaHHa 33
OYUCTKM Ayl yAoOCTBa MOKa3aHbl TAaKUM OOpa3oM, 4YTO IJIaBWiIbHas BaHHa 31 u BaHHa 33
OYUCTKH MOZENUPYIOTCSl Kak OnHa BaHHA. Hampumep, kak mpOMJUTFOCTpUPOBAHO Ha Dur. 14,

a"anornyHo @ur. 12 u Qur. 13, ounusa 25 oOnyueHus, umeromas GopMy NpsiMOH JMHUH C
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IUTMHOMW, KOTOpasi SIBISIETCS NMPHOIM3UTENBHO PAaBHON IIMPUHE OTBEPCTHS YacTH 36 CIMBHOTO
HOCKQ, pacrnoJiaraercs y BXOJHOIO OTBEPCTHUS 4acTU 36 CIMBHOIO HOCKA. /[B€ KOHIIEBbIE YaCTU
el u e2 nuamm 25 o0jy4eHHs pacroyiaratoTcsi Okoyio OokoBoi crenku 37D, w juHHS 25
OOJIy4eHHs pacrojiaraercsi Tak, 4ToObl OHa OJIOKHMpOBajia 4acTh 36 CIMBHOIO HOCKA. 3a CYeT
storo, ananorndyHo @ur. 12 u @ur. 13, BHII 8, koropble TekyT k 4acTu 36 CIMBHOTO HOCKA
BMECTE C pACIUIABICHHBIM METAJUIOM S5C, CAEPKUBAIOTCS y JHHUM 25 oOJydeHus u
oronsuratorcss obparno. CrnenosarenbHo, BHIT 8 ocratorcss B miuHHBIX BaHHax 31 u 33, u
MOXHO HaaexHO npenorspatuTh BeiTekaHue BHII 8 u3 nnuuHbX BanH 31 u 33 B nureiinyro
dopmy 40.

[0145]

Kpome Toro, B cnydae qiuHHBIX BaHH 31 M 33 NpeanouTUTENBHO TAKXKE pacrosiaraTb
JuHUIO 25 o0nydeHus B mocieAyromeld obnactu S3 Mexny mpenmecTByromed o0nacTeio S2,
BKJIFOUArOIe B ce0st obmacth 28 mopmavm ChIpbs, B KOTOPYKO Kamaer Chlpbe 5, U OOKOBOIA
crerkoil 37D. Kak mpousumoctpupoBaHo Ha Dur. 14 u @ur. 15, B anuHHbIX BaHHax 31 u 33
o0nacTtp 28 momauu ChIpbs, B KOTOPYIO KamaeT ChIpbe S5, 0OBIMHO HAXOAWUTCS B CAMOM JaJbHEM
NOJIOXKEHUH B TPOAOJBHOM HAINpaBlIeHWU (B HAmpaBieHWH —Y) JUIMHHBIX BaHH 31 u 33.
Jpyrumu cnoBamu, oOmacte 28 mojgadu ChIpbsl pacroyaraercs okono OokoBod creHku 37C,
KOTOpAasi MPOTUBOIOJIOKHA 4aCcTU 30 CIMBHOIO HOCKA B MPOAOJBHOM HAIPAaBJIEHUHW AJIMHHBIX
BaHH 31 u 33. CoOTBETCTBEHHO, HampuMep, Kak NnpowuntocTpupoBaHo Ha Pur. 15, nunus 25
00 TyueHUs1 MOXKET OBITh PACIONOKeHa B LIEHTPE B MIPOAOIBHOM HAIIPABICHUN JJIMHHBIX BaHH 3 1
u 33. IlonoxxeHue B LUEHTPE B NMPOAOJIBHOM HAIpPaBICHUHU JIMHHBIX BaHH 31 u 33 sABisiercs
NOJIOXKEHHEM B Tocienyromei odaactu S3, KOTopas HAXOAUTCS HUXKE 110 TIOTOKY OTHOCHTENBHO
npexamecTByroiien odiactu S2, koTopas Bkiito4aeT B cedst obactes 28 moxaun cuipbs. [1pu sTom
ABe KOHLIEBbIE YacTh el u e2 nuHuu 25 o0ny4eHus pacroiararoTcst OKoJI0 OOKOBBIX CTEHOK 37A
u 37B. 3a cuer 3TOro MoxHO npenoTBpartuTh npoxoxaenre BHIT 8 uepes muauro 25 obayuenus
1 X BBITEKaHUE K 4acCTH 36 CIMBHOIO HOCKA.

[0146]

Cnenyer OTMETHTD, YTO, (PAKTHUECKOE MOJOKEHHE OOIYYEeHUs, B KOTOPOM 3JIEKTPOHHBIN
Jy4 M3JIy4aeTcs Ha JUHHUIO 25 o0iydeHus, He o0s3aTelbHO JOJDKHO HAXOOUTHCS CTPOTO Ha
auHUM 25 obnydeHus. JloCTaTOYHO TOro, 4TOOBI (PakTHYECKOe TMOJIOKeHUe OOJy4YeHUs], B
KOTOPOM H3JTy4aeTCsl SJEKTPOHHBIM JIy4, HAXOAWIOCh MNPUONU3UTEIBPHO HA JUHUH 25
00JTyueHUs1, KOTOpast 33JaeTCsl KaK MUIIEHb, U HUKAKUX MPOoOJieM He BOSHHUKAET JI0 TEX IOp, MOKa
¢dakTHUeCKUH TMyTh 3JEKTPOHHOTO JIyda HAXOAWTCS BHYTPH JAOMYCTHMOIO AHMANa3oHa
OTKJIOHEHUsI OT JIMHUU 25 o0ny4eHus, KOTopas 3a/1aHa B kKadecTse MuineHu. Kpome Toro, ¢pasa
«KOHLIEBbIE YacTu el 1 €2 pacrosararoTcsi OKOJIO OOKOBOM CTEHKHU 37» 03HAYaeT, YTO KOHLEBBIE
yactu el u e2 pacnosararoTcsi Ha BHyTPEHHEH MOBEPXHOCTH OOKOBOH CTeHKH 37 win B 0bnacTy,
B KOTOPOI1 pacCTOsIHUE X OT BHYTPEHHEH IMOBEPXHOCTU OOKOBOW CTEHKH 37 COCTaBIIET He Oojiee
5 mm. Konuesble yactu el u €2 nuHum 25 oOny4deHHs yCTaHABJIMBAIOTCS B 3TOH 00jacTu, u
3JIEKTPOHHBIN JIy4 H3JIy4aeTcs BAOJIb JUHUU 25 oOnydeHus, u GopMUpOBaHHE rapHHCaxka 7 Ha

BHYTPEHHEH NOBEPXHOCTH OOKOBBIX CTEHOK 37 mnuHHBIX BaHH 31 u 33 He cocraBisier
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npoOJIeMBI, U 3JIEKTPOHHBIH JIyd MOKET U3JIy4aThCsl HA rapHUCAX 7.

[0147]

Kpome Toro, 4ro kacaercs 3JIEKTPOHHBIX Jy4eH, H3Jy4aeMbIX M3 COOTBETCTBYIOLIUX
3JIEKTPOHHBIX NYLIEK, AHAJIOTMYHO MEPBOMY BapHaHTy OCYLIECTBIICHUs YCJIOBHUs W3Jy4YEHUS,
TaKue KaK KOJMYECTBO IMEPENaBaeMOro TeIula, CKOPOCTb CKAHUPOBAHMUsS U pPACIpenesieHue
TEIUIOBOTO TIOTOKA 3JIEKTPOHHOIO JIy4a OrPAHMYMBAIOTCS XapaKTEPUCTHKAMHU OOOpYIOBAaHUS,
KOTOpO€ H3JIydaeT 3JIeKTPOHHbIN jyd. COOTBETCTBEHHO, NPHU 3aJaHUU YCJIOBUH H3IyUeHMs
3JIEKTPOHHOIO  Jly4a MPEANOYTUTENbHO JAeNaTh  KOJWYECTBO TeIula, IepPeAaBaeMoro
SJICKTPOHHBIM JIy4OM, MAaKCHUMAJIbHO OOJBIIUM, CKOPOCTb CKAaHHUPOBAHUS MAaKCHMAaJIbHO
BBICOKOH, a pacrpenesieHHe TEIUIOBOrO TOTOKA MAaKCHMAaJbHO Y3KHM (T.€. JeNaTh amnepTypy
3JIEKTPOHHOTO JIy4a KaK MOKHO MEHbIIIE) B IIPEeiaxX AHANa30Ha XapaKTePUCTUK 000PYIOBaAHUSI.

[0148]

[4.3. Yckopenue pactBopenust BHIT]

B cmocobe mnpom3BOACTBA METAIMYECKOTO CIUTKA B COOTBETCTBHH C HACTOSIIHM
BAPUAHTOM OCYINECTBJICHUS 32 CYET OJIOKUPOBAHHS HacTH 36 CIMBHOIO HOCKA IOCPENCTBOM
muanm 25 obnyuenns BHIT 8 ynepsxusarotcst BHyTpu BanHbl 30, 1 BHII 8 pactBopsiroTest mpu ux
LUPKYJSIMUM BHYTPU BaHHBL 3a CYET 3TOr0 BO3HUKHOBEHHE curyauuu, B Kkotopoii BHII
BBITEKAIOT U3 BaHHBI 30 B nuTeiHyI0 popmy 40, MokeT ObITh mpenoTBpaineHo. Takum o0paszom,
1o tex nop, noka BHII 8 He pacTBOpsiTCs, CyllecTBYeT BEPOATHOCTL TOro, uro BHII 8 moryr
BbITeUb U3 BaHHBI 30 B surelinyo ¢opmy 40. CremoBaTenbHO, ISl TOTO, YTOOBI YMEHBIIUTH
BepositHOCTh BhITekaHust BHII 8 w3 Banubl 30 B sureiiHyro ¢opmy 40, HYXXHO YCKOPHUTH
pacteopenue BHII 8, kotoprie npucyTcTByroT B BaHHe 30. C 3TO LIeNbIO 31€KTPOHHBIN JIyY IS
yckopenust pactsopeHuss BHII (cooTBeTcTByeT «BTOPOMY 3JIEKTPOHHOMY JIy4dy» HACTOSILETrO
N300peTeHNsT) MOXKET U3JIy4aThCsl Ha MTOBEPXHOCTD PACILIABICHHOrO MeTaia S¢ B BaHHe 30.

[0149]

DneKTPOHHBIN Jy4 11 yckopenust pactBopenust BHII, Hanpumep, MokeT u3ny4arbest Ha
MOJIOKEHUE 3aCTOsl MOTOKa pacruiaBieHHoro Mmerama Sc. BHIT 8 ckioHHBI 3acTamBaThbCsi B
NIOJIOXKEHUHU 3aCTOsl B MOTOKE pacruiaBieHHoro metamia Sc. Takum oOpazom, BHII 8 BHyTpH
BaHHbI MOKET OBbITh PAacTBOPEHbI Ooyiee OBICTPO MyTEeM HU3JYYEHUS BJICKTPOHHOTO Jiy4a MJis
yckopeHusi pactsopeHuss BHII B Tom monokeHuu, B KOTOpPOM OHHU 3actauBaroTcs. Cremyer
OTMETHTb, YTO HET HUKAKOW HEOOXOOMUMOCTH HENPEPbIBHO H3Jy4aThb SJEKTPOHHBIA JIyd IS
yckopenusi pactBopenuss BHII, u moctaTodHo Toro, 4TtoObl MOAXOASIIUM OOpa3oM H3TydaTh
BJIEKTPOHHBIN Jyd A ycKopeHusi pactBopeHuss BHII B monokeHuM 3acToss B MOTOKE
pacIuiaBJIeHHOro metamia 5S¢, B kotopoM 3actrausatoTcss BHII 8. Kpome Toro, uto kacaercs
3JIEKTPOHHOW MYIIKU AJI1 U3JIy4EHHUs 3JIEKTPOHHOIrO Jiyda Al yCkopeHusi pactsopenust BHII,
MOJKET UCIIOJIb30BaThCS OTAENIbHAS 3JIEKTPOHHAS MyLIKa Ui yckopeHust pactBopenus BHII (ue
NOKa3aHa Ha YepTeXkax), WU aJbTEPHATUBHO 3JICKTPOHHBIC NMYIIKH JJISI APYTUX LeNel, Takue
Kak syexkTpoHHble nymku 20A u 20B ansa nnaBiaeHUs Cbipbs WM 3JeKTpoHHBIe nymku 20C u
20D npns moppeprkaHUs TEMIIepaTyphbl paciuiaBjeHHOro Mmerajuia (cM. dwur. 3) Takke MOTYT

WCIONB30BaTbCsl 111 yckopeHusi pacrBopeHus BHII. Ilonoxxenue 3actos B IOTOKE
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PacIUIaBIEHHOTO METaJIa 5C MOXKET ObITh OMPEAENICHO 3apaHee ¢ MOMOIIBI0 MOAETUPOBAHUS U
T.1. ITonoskeHue 3acTost MOXKET OBITh OMpPEIENEHO IyTEeM BBIMOJHEHHs] MOAEIMPOBAHUS Ha
OCHOBE TTOJIOKEHUS U (OpMBI TUHUU 25 00IydeHus, a TakKe KOJMYECTBa NePEeIaBaeMoro TerJia
U CKOPOCTU CKaHHWPOBAHUsSI 3JIEKTPOHHOIO Jy4a U T.IL., KOTOpbIE YCTAaHABJIMBAIOTCS, KaK ObUIO
OINMCAaHO BBILIE.

[0150]

[4.4. Monudukanus|

Hanee Oyzner onucaHa ogHA MOAU(HUKALIHS YETBEPTOrO BAPUAHTA OCYLIECTBIIEHHsI. Bbime
ObUIM OMMCAHBI MIPUMEPBI, B KOTOPBIX JHHUSA 25 00Jy4eHUs HA NMOBEPXHOCTH PACIUIABICHHOTO
Mmetajuia 5S¢ B BaHHe 30 umeer popMy HPsSIMON JIMHUH, B KOTOPOMH JIBe KOHLEBbIe HacTH el u e2
pacronokeHbl BOJM3M OOKOBBIX CTEHOK 37 Tak, 4TOOBI OJOKMPOBATH YacTh 360 CIMBHOIO HOCKA
Kak mpowunoctpupoBaHo Ha Pur. 12 m Ha @ur. 13. OnHako HacTosiee H300peTEeHHE He
OrpaHUYMBaETCsS 3THMHU npuMmepamu. [lake eciam dopma auHUM 25 OONy4YEHHs OTIMYAETCS OT
dbopMbl B mpuMepe, MNPOWLIIOCTpUpoBaHHOM Ha @ur. 12 wmu @ur. 13, nyTte mnoToka
pacIuUIaBJIeHHOrO MeTajula K 4acTu 36 CIMBHOIO HOCKA, KOTOPBIN MO3BOJIAET PACILIABIEHHOMY
metajuty Sc¢ B BaHHe 30 BbITeKaTh B JuTeiHy0 (opmy 40, moxer Omokmposarbes, 1 BHIT 8
MOTYT OBITh OTOZIBUHYTHI OOpPaTHO BHYTPH BaHHBI 30.

[0151]

Hanpuwmep, nuaus 25 00nydeHus: MOXKET UMETh BBITYKIYIO (OpMy, KOTOpast BBICTYIAET K
4acTu 36 CIMBHOIO HOCKAa. B 4acTHOCTH, Kak NPOWJLIIOCTPUpPOBAaHO Ha Pur. 16, nuaus 25
o0yueHus: MOXeT uMeTb V—-o0pasHyro (opMy, 1OBe KOHIEBble 4HacTH el u e2 KOoTopoi
pacIonararTcsi OKOJIO OOKOBBIX CTeHOK 37A u 37B, 1 KOTOpasi BBICTYIIAET K YacTH 36 CIMBHOTO
HOCKa. 3a CuUeT JTOro, IOCKOJNbKY dYacTb 36 CIMBHOTO HOCKAa OJIOKUPYETCS, MOXKHO
npenorspatuth BeiTekanue BHII 8 B pacnaBnenHOM Mertaiie 5S¢ k 4acTH 36 CIMBHOIO HOCKA.
Kpowme Toro, 3a cuer u3iyueHus 3JeKTPOHHOIO JIy4a BAOJb JUHUH 25 00IyueHHs MOXKET ObITh
chopMUpOBaH OOpATHBIM TMOTOK PACIUIaBJICHHOTO MeTajuia 5S¢ OT JuHuU 25 obOnydeHus. B
pesyabrate BHII 8 MoryT OBITH OTOIBHHYTHI OOPATHO BHYTPb BaHHBI 30.

[0152]

ANBTEpPHATUBHO, KaK MPOWLIIOCTPUpOBaHO Ha Pur. 17, nurausa 25 oOnyueHUs MOXKeT
uMeTb (OopMy OYTH OKPY)KHOCTH, IBE KOHIIEBbIE YacTH €l U €2 KOTOpOH pacroyararTcsi OKOJIO
O0KkOBBIX cTeHOK 37A u 37B, 1 KOTOpas BbICTyMaeT K 4yacTu 36 CIMBHOTO HOCKa. B 3TOM ciydae
TaK’Ke, MOCKOJIBbKY YacTh 36 CIMBHOTO HOCKAa OJIOKUPYETCS, MOYKHO MPENOTBPATUTDH BBITEKAHHE
BHII 8 B pacmnasneHHOM Metajie 5S¢ K 4dacTh 36 ciauBHOro Hocka. Kpome Ttoro, 3a cuer
U3JIyUYEHUS] 3JIEKTPOHHOTO JIyda BAOJNb JUHUH 25 0OJy4deHuss MOXeT ObITb C(OPMHPOBAH
o0paTHBIN MOTOK PACIIABIEHHOTO MeTaa S¢ ot nuHuu 25 obnydyenus. B pesynpraTe BHII 8
MOTYT OBITh OTOJIBUHYTHI OOPaTHO BHYTPb BaHHBI 30.

[0153]

B nomonnenwe k sTtomy, JuHHA 25 oOmydeHus: moxer umerb U—oOpasHyroo ¢opmy,
BBINYKJIYIO K 4acTu 36 ciuBHOro Hocka. Hanpumep, xak npousumoctpuposano Ha @ur. 18, U—

oOpasHas quHus 25 oOmydeHus BKIIOYAeT B ce0s MepBYIO NMPsIMOJIMHENHHY0 49acTh L1, BTOpyro
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MPsIMOJIMHEWHYO 4acTb L2 1 TpeThro npsAMoauHenHyo yactb L3. IlepBas npssMonuHeiiHas 4acThb
L1 pacnonaraercsi mo cyuiecTBy napajuiebHO OOKOBOH creHke 37D mMexny OByMsi KOHLIEBBIMU
gactamu el u e2. Ilepsas npsmonuHeiiHas dacte L1 pacmomnaraercss Tak, 4ToObl OJOKUPOBATH
4yacTh 30 CIMBHOrO HOCKAa. Bropas npsmonuHelnHas 4acTb L2 u TpeTest NpsiMONIMHENHAsT 4acThb
L3 pacnonararoTcs Tak, YToObI OHU MPOXOAMIIN TO CYIIECTBY MEPHIEHIUKYISIPHO K IBYM KOHLIAM
nepBoll mpsiMonuHelHoH uacth L1 Bhonp mapel OokoBbIX CTeHOK 37A m 37B, KOTOpBIE
oOparens! npyr K Apyry. Jle koHueBble yactu el u e2 auHum 25 oOnydeHus: pacroararoTcs
OKOJI0 OOKOBBIX CTeHOK 37A u 37B BanHb! 30. 3a c4eT 3TOro, MOCKOJIbKY YacTh 36 CIMBHOTO
HOCKa OJIOKUpPYETCsI, MOXKHO mpenaoTBparuth BeiTekanue BHIT 8 B pacriaBieHHOM MeTae 5S¢ K
yacTu 36 cIMBHOrO HOCKa. Kpome Toro, 3a c4eT u3nydeHus 3J1eKTPOHHOIO Jyda BAOJb JIMHUM 25
o0ny4eHust MOXKET ObITh CHOPMUPOBAH OOPATHBIN MOTOK PACIUIABIEHHOTO METajlia SC OT JIMHUH
25 obnyuenus. B pesynsrate BHII 8 Moryt ObITh OTOABUHYTHI OOPAaTHO BHYTPH BaHHBI 30.

[0154]

Cnenyer ormerutb, uyro Ha U-—oOpasHoi suHUH 25 OONy4eHHs yroj, B KOTOPOM
COEeMHSIIOTCA NepBasl NpsiIMOJIMHENHHas 4yacTh L1 u Bropas npsimonuuelinas yacte L2, u yrom, B
KOTOPOM COEIMHSIOTCA MepBasi NpsAsMonHelHas 4yacTb L1 u Tperhs npsmonuHeliHas dacts L3,
MOTyT OBITh TPSIMBIMH YIJIAMH, KakK MNpOWLIFOCTpUpoBaHO Ha Pur. 18, mmm moryt ObITH
CKPYTJICHBI.

[0155]

Taxke B Mogudukaum GakTHIECKOE NOJOKEHNE OOMyIEeHUs], B KOTOPOM 3JIEKTPOHHBIN
Jqy4 M3JydaeTcs Ha JUHMIO 25 o0iydeHus, He 00s3aTeNbHO IOJDKHO HAaXOOUTHCS CTPOTrO Ha
auHUA 25 obOnydeHus. JloCTaTOYHO TOro, 4YTOOBI (PAKTHUECKOE MOJIOKEHHUE OOJydYeHHs], B
KOTOPOM H3JIy4aeTCsl JJIEKTPOHHBIM JIyd, HAXOAWJIOCH MPHONM3UTENbHO HA JHUHUU 25
o0Jsy4eHus1, KoTopasi 3a1aeTCsl Kak MUIIEHb, 1 HUKAKUX MPOOJieM He BO3HUKAET A0 TeX MOop, MOKa
dakTHyeckuii TyTh SJEKTPOHHOIO Jiyda HAXOAWUTCS BHYTPH JONYCTHMOIO JHana3OHa
OTKJIOHEHUsI OT JIMHUU 25 00Jy4eHus, KOTopas 3a/aHa B kKadecTBe MuineHu. Kpome Toro, ¢pasa
«KOHLIEBbIE YacTu el u €2 pacnojararoTcst OKOJI0 OOKOBOM CTEHKH 37» O3HAYAET, YTO KOHIIEBbBIE
yactu el u e2 pacnoyararoTcsi Ha BHyTPEHHEH MOBEPXHOCTU OOKOBOW CTEHKH 37 miH B 00J1acTHy,
B KOTOPOI1 pacCTOsIHHE X OT BHYTPEHHEH MOBEPXHOCTU OOKOBOW CTEHKH 37 COCTABIISIET He Oojiee
5 mm. Konuesble yactu el u €2 nuHuM 25 OOMy4YeHHs YCTAHABIMBAIOTCS B 3TOH oOjacTu, u
3JIEKTPOHHBIN JIy4Y H3JIy4aeTcs BAOJb JUHUM 25 obmyueHus, 1 GpopMupoBaHHe rapHUCcaxka 7 Ha
BHYTpPEHHEl MOBEPXHOCTH OOKOBbIX CTeHOK 37 BaHHbI 30 He COCTaBIsieT MPOOJEMBI, |
3JIEKTPOHHBIN JTyd MOXKET U3J1y4aThCsl HA TAPHUCAXK 7.

[0156]

Kpome Toro, 4ro kacaercs KaXIoW JUHUHM 25 oOMy4eHus, NMPOMJUTFOCTPUPOBAHHBIX Ha
@ur. 16-18, >50EKTPOHHBI Jyd MOXKET U3JIY4aTbCsl BIOJb JUHUM 25 0OnydeHus c
UCIIOJIb30BAHUEM OAHOU 3JIEKTPOHHOU MYIUKH, UIH 3JIEKTPOHHBIE JIYYH MOTYT U3J1y4aThbCsl BIOJb
JTHAY 25 00Jy4YeHHUs C UCIIOIB30BAHNEM MHOKECTBA 3JIEKTPOHHBIX MyIIEK.

[0157]

B nomnonHeHue x 3TOMy, B TOM ciiydyae, Korjaa JuHUs 25 oOnyueHHs pacroyioKeHa Kak
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NPOWIKOCTpUpPOBaHO Ha Dur. 16-18, korma OHIEKTPOHHBIA Jyd H3JIy4aeTcss BIOJb
COOTBETCTBYIOLIEH JMHUM 25 oOnydeHusi, ¢popmMupyercss oOpaTHBIM MOTOK pAaCIUIABIEHHOTO
Metajula 5S¢ OT JuHMU 25 0oOJydeHus K LEHTPY B HANpPaBJICHUHU MIUPHHBI (HAIpaBlIeHUH X)
BaHHbl 30. Jlpyrumu cioBam#, TOTOK pacIUIaBJIEHHOro Metaiia Sc  (GopMmupyercs B
HArmpaBJIeHUH K LIEHTPY OT OOKOBBbIX CTeHOK 37A u 37B ¢ Toli CTOpOHBI uHNK 25 00nyueHus,
KOTOpasi HaxXOAMTCsA Janbllie OT CIMBHOrO Hocka. IIpu 3TOM Temmeparypa paciaBIeHHOTO
MeTaia B 00JacTé OKoJo JUHUM 25 o0sydeHus sBisercs Oojiee BBICOKOW, YeM TeMIeparypa
paciiaBjeHHOro Metajuia B obnactu 23 obnydeHus ans yaepskaHus terjia. COOTBETCTBEHHO,
BO3HHMKAeT KOHBEKLMSI MapaHroHH, u 0Opa3yeTcsi MOTOK 61 paciiaBieHHOro MeTajlla K LEHTPY
oT O0KOBBIX CTeHOK 37A u 37B Banns! 30.

[0158]

IIpu 3TOM MOXET NPOUCXOAUTH 3aCTOM B MOTOKE PACIUIABICHHOIO MeTallaa 5S¢ B LIEHTpe
B HampaBjJeHuM IupuHbl BaHHbI 30. CrenoBaTeNnbHO, 3JEKTPOHHBIN Jyd AN YCKOPEHMs
pactBopenusi BHII mokeT u3nydaTbCsi Ha MOJIOKEHHE 3aCTOs1 MOTOKA PacIIaBJICHHOTO MeTajia
Sc. BHII 8 ckioHHBI 3aCTanBaTbCs B TOJIOXKEHHH 3aCTOsI MOTOKA PAaCIUIABJICHHOTO MeETallia.
IlyreM mM3ny4deHus: 371€KTPOHHOIO Jyda Ui yckopeHus pactsopenust BHII B 5ToM nonoxxeHun
3actost BHII 8 B BaHHe MOTyT OBITH pacTBOpeHBI O0see ObICTPO.

[0159]

[4.5. Pe3tome]

Beime Obut onucan cnoco0 MPOM3BOIACTBA METAJIMYECKOTO CIUTKA B COOTBETCTBHUHU C
HACTOSIIIMM BAapUaHTOM OCYLIECTBIEHUA. B COOTBETCTBMM ¢ HACTOALIMM BapUAHTOM
OCYILECTBJIEHHs] HA IOBEPXHOCTH PACILIABICHHOIO MeTaja 5S¢ B BaHHe 30 1B€ KOHLEBBIE YaCTU
el u e2 nuunm 25 oOnyyeHus: pacmonararTcst y OOKOBBIX CTEHOK 37, W nuHuA 25 o0ny4yeHus
pacrnonaraercs Tak, YTo0bl OJIOKUPOBATh 4aCTh 36 CIMBHOIO HOCKA. 3a CYET 3TOrO MyTh MOTOKA
PacCIIaBJIEHHOIO MeTajula K 4acTu 30 CIMBHOTO HOCKA, KOTOPBIM MO3BOJISIET PACIUIABICHHOMY
MeTajuly BbITeKaThb M3 BaHHbI 30 B jmreliHyro Qopmy, Onokupyercs. B pesynbrare BHIT 8
3a71€PKUBAIOTCA Y BXOAHOTO OTBepcTHsi yactu 36 ciauBHOro Hocka. BHII 8 mpomomxaror
LUPKYJIUPOBaTh BHYTPU BaHHbI 30, W TpPU 3TOM paCTBOPSIOTCA. 3a CUET 3TOr0 MOXKHO
npenorspatuTh BeiTekanue BHII 8, conepxxammxcs B paciyiaBJI€eHHOM MeTale 5C, U3 4acTu 36
CJIMBHOT'O HOCKA B JIUTelHYI0 opmy 40.

[0160]

Kpome Toro, 3a cuer npsMOSUHEHHOW (OPMBbI JUHUH 25 OOJNy4YeHHsS PpaCCTOSHHE
CKAaHUPOBAHHUS 3JIEKTPOHHOTO JIy4a MOXeT ObITh yMeHblLIeHO. ClenoBarenbHO, AaXKe eCiu
CKOPOCTb CKAHHPOBAHUs 3JIEKTPOHHOIO Jy4a YMEHBLIAETCs, NMOTOK PACILUIABJIEHHOIO MeTajlia
5S¢, co3maBaemMblii M3NMyYEHHEM 3JIEKTPOHHOTO Jiyda BAOJb JHHUU 25 obmydeHus, ocnabisiercs
He3HaunTenbHO. CooTBercTBeHHO, ockoybky BHIT 8 HanesxHo oTtonBuraroTcss oOpaTHO BHYTPh
BaHHbI 30 10 TOro, Kak OHMU CMOTYT NONAacTh B 4acTh 36 cauBHOro Hocka, BHII 8 He BhITEKarOT
13 BaHHBI 30.

[0161]

B nononHenue k 3ToMy, Onmaromapst TOMy, 4YTO JUHUS 25 oOnyueHHs uMmeer Gopmy
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NpSIMOW JIMHUM, YIpPAaBJIEHUE SJEKTPOHHOW MyIIKOH (MyIIKaMH) CTAaHOBHUTCS MPOCTBIM, H
KOJIIMUYECTBO UCIOJIb3YEMBIX 3JIEKTPOHHBIX MyLIEK MOKET OBITh CBEIEHO K MUHUMYMY.

[0162]

Kpome TOro, B COOTBETCTBHU CO CIIOCOOOM MPOU3BOACTBA METAIIMYECKOTO CIIUTKA
HACTOSLIEr0 BapHaHTa OCYIIECTBJIEHUS, TOCKOJbKY HET HEOOXOIUMOCTH H3MEHSTh (PopMy
cyuiecTByomeii BaHHbl 30, 3TOT €rnoco0 MOXeT ObIThb JIETKO OCYLIECTBJICH, M CIHELUATbHOE
o0cnykMBaHHE TakKe He TpeOyercs.

[0163]

B 00bryHBIX crioco0ax MPOM3BOACTBA TUTAHOBOIO CILIABA MPHUHSTO YAAISATH MPUMECH,
BBbIIEPIKUBAsi PACTUIABJICHHBIM METAJJI B T€YEHHE JJIUTEHbHOrO BPEMEHH B BaHHE, 4YTOOBI TeM
cambiM pactBoputh BHII B pacnnaBieHHOM Meramie, OJHOBpeMeHHO 3actaBisii BBII
NPWINNATh K TapHUCAXKY, OOpasyrolleMycs Ha TMOBEPXHOCTH JHA BaHHBL ClieIOBaTENbHO,
TPAIMIIMOHHO UCIIOJIb30BAJIACh JJIMHHAS BaHHA, YTOOBI TEM CaMBbIM FapaHTHPOBATh TOCTATOYHOE
BpeMsi TipeObIBaHMs PACIIIABIIEHHOTO MeTaia B BaHHe. OTHAKO B COOTBETCTBUU CO CIIOCOOOM
MPOU3BOACTBA METAJUIMUECKOTO CIIUTKA HACTOSINEr0 BapHaHTa OCYIIECTBJICHHS, IMOCKOJIbKY
NPUMECH MOTYT OBITh MOAXOASINUM O0pa3oM yHajeHbl Jake B TOM Cilydae, KOTJa BpeMs
npeObIBaHMs PACIUIABIEHHOTO METajlla B BAHHE SIBJISIETCS] CPABHUTEBHO KOPOTKHUM, BO3MOKHO
UCTIOJIB30BaTh KOPOTKYHO BaHHY. COOTBETCTBEHHO, 3a CUET MCIIOBb30BAHUS KOPOTKON BaHHBI B
OJl-meun 1 3aTpaThl Ha HarpeBaHHe, TaKWe KaK pPacxXoll SJIEKTPHYECTBA, MOTYT OBbITh
YMEHBIIEHbI, 1 COOTBETCTBEHHO MOTYT OBITh YMEHBIICHBI IPON3BOACTBEHHbIE 3aTpaThl HA DJI—
neyb 1. B nononHenue k 3ToMy, MPU UCMOABb30BAHUHU KOPOTKOW BaHHBI BMECTO AJIMHHOMN BaHHBI
KOJIMYECTBO TapHHUCakKa 7, 00pa3yroIerocss B BAHHE, MOXKeT ObITh yMeHbLIeHO. ClieoBaTeNbHO,
BBIXOJT MOXKET OBbITh yJIYYIIIEH.

[0164]

[S. Pacnonoskenue TMHUH OOJIy4EHUS! B MHOTOCTYTIEHYATOH BaHHe |

XoTs1 BbIlIe ObLTN OMUCAHBI CJIyYaH, B KOTOPBIX CIIOCOOBI MPOU3BOACTBA METAJUTUYECKOTO
CJIUTKA COTJIACHO BBIIICONMMCAHHBIM BapUAHTAM OCYIIECTBJIEHUS TPHUMEHSIOTCS K KOPOTKOH

BaHHe 30, npowunrocTpupoBaHHOM Ha Pur. 3, WM K JIUHHBIM BaHHam 31 u 33,

>
NPOMJUTIOCTPUPOBaHHBIM Ha Pur. 1, Hacrosimee W300peTeHHE HE OrPAHHYUBAETCS STUMH
npuMepamu. Hampumep, BaHHa, K KOTOPOW TPUMEHsIeTCs Crmocod  MPOU3BONCTBA
METAJUIMYECKOTO CIUTKAa B COOTBETCTBHHM C HACTOSLIMM H300pETEHHEM, MOXET OBbITh
MHOTOCTYIIEHYaTOl BaHHOW, B KOTOPOW MHOXECTBO pa3JeJIeHHbIX BaHH OOBEIUHEHBI H
pacnoyioKeHbl IOCaenoBaTeNbHO. Hampumep, kak npowyumrocTpupoBaHo Ha @ur. 19,
ABYXCTyneH4arasi BaHHa 30 MOKeT OBITh MoJTyueHa myTeM OOBEINHEHHSI U MOCIIeI0BATEIbHOTO
pacniosoxeHnust nepBoil BauHbl 30A u BTOpoii BaHHBI 30B.

[0165]

AHanornuHo BaHHe 30, MPOWUJUIIOCTPUPOBAHHOW Ha Pur. 4, Hanmpumep, rnepBas BaHHA
30A (COOTBETCTBYET «pa3[eIeHHON BaHHE» HACTOSIIEr0 M300PETEHUs) SIBJSIETCS YCTPOHCTBOM
IJIs1 OUUCTKH PACILIABJIEHHOIO METaslla 5S¢ ChIpbs 5, KOTOPBIN KamnaeT BAOJb JUHUM 26 ofadu, u

HAKOIUICHUS PACIlIaBJICHHOTI'O METAJljia SC, 4TOOBI TEM CAMBIM YAAJIUTb IPUMECH, COACPIKALITUCCS
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B pacmiaBieHHOM Metaie Sc. [lepsas BanHa 30A sBiseTCsA NPsIMOYTOJIbHON BaHHOM, U COCTOUT
u3 derbipex OokoBbix cTeHOK 37A, 37B, 37C wu 37D. Yacte 36 CIMBHOIO HOCKa
npenycMmarpuBaercst B OokoBoi crenke 37D mepsoii BaHHBI 30A. PacrmaBineHHBIH MeTaun Sc
nepBoi BaHHbI 30A, KOTOpBII BBITEKaeT W3 4YacTH 36 CIMBHOTO HOCKA, HAKAIJIUBAETCS BO
BTOpOI1 BanHe 30B.

[0166]

Bropas BanHa 30B (COOTBETCTBYeT «pa3[eNieHHOW BaHHE» HACTOSILIEro HU300peTeHHsl)
SIBJISIETCSl YCTPOMCTBOM ISl OUMCTKHM PACIUIABJIEHHOIO MeTajla 5¢, KOTOPBIM IMOCTYMaeT W3
nepBoii BaHHbI 30A, M HAKOIUICHHs PACIUIABJIEHHOIO MeTajlla 5C, 4TOObl TeM CaMbIM YIAJIUTh
IIPUMECH, COAEp Kaluecss B PacIUIaBlIeHHOM Metasuie Sc. Bropas sanHa 30B Takke sBisercs
NPSIMOYTOJIbHOM BAaHHOM, M COCTOUT U3 4YeThIpex O0KoBbIX cTeHOK 37A, 37B, 37C u 37D. Yactb
36 CIUBHOTO HOCKAa TIpeaycMaTpuBaeTcss B OOkoBoil crenke 37D Bropoi BanHBl 30B.
Pacnnasnennsiii Metann 5S¢ BTOpol BaHHBI 30B, KOTOpBINA BBITEKAET U3 4YacCTU 36 CIMBHOIO
HOCKa, BBITEKAeT B TUTEHYIO (opmy 40.

[0167]

B stom Ttune BanHbl 30 C IByMs CTYyNEHSIMH, KOTOpas COCTOUT U3 JBYX pa3[eJeHHBIX
BaHH, B Kaxnoi u3 nepsoii BaHHBI 30A u BrOpoii BaHHbEI 30B nBe koHIEBble uacTu el u e2
ouHAN 25 oOnydeHHMs pacrioyararoTcss y OoOkoBoi creHkH 37, a nuHHA 25 0OmydeHus
pacrmoJiaraercsi Tak, 4ToObl OJIOKMPOBATh YACTh 36 CIMBHOTO HOCKA. B kaknol 3 mepBoii BaHHBI
30A u BTOpOI BaHHBI 30B 00pa3yercs oOpaTHBIN MOTOK 61 pacmiiaBieHHOro MeTalIa OT JIUHUU
25 oOmydeHHs: 3a CYET M3JIYYEHHs HJIEKTPOHHOTO JIydya Ha IOBEPXHOCTb PACILIABIEHHOT'O
MeTayyia S¢ BIOJb JIMHUU 25 o0nydenus. B pesynbprare mOTOK paciuiaBIeHHOrO MeTajuia SC K
gacTu 36 CIMBHOTO HOCKA OTOJBUIaeTcsi 0OpaTHO, U TaKUM 0Opa3oM MOKHO INpPENOTBPATHUTH
BbITeKaHUe npumecel, Takux kak BHII, u3 nepsoii Banubl 30A BO BTOpYI BanHy 30B, u us3
BTOpOI1 BaHHbI 30B B nureitnyro Gopmy 40.

[0168]

Crnenyer OTMETUTh, YTO XOTS MHOTOCTyII€HYaTash BaHHA, KOTOpas MPOUJUTFOCTPHUPOBAHA
Ha @ur. 19, sBnseTcs ABYXCTYNMEHYATON BAHHOW, HACTOSINEE M300pETEeHHE HE OrPaHHMYNBACTCS
S5TUM TNPUMEPOM. MHOroCTymneH4arass BaHHa MOXKET OBbITb BaHHOW C Tpemsi win Ooee
CTYNEHSIMH, B KOTOPOW TpU WM OoJjiee pa3fefieHHble BaHHBI OOBEIMHEHbI U PACIOJIOMKEHBI
MOCJIEIOBATENBHO. B 3TOM cilydae Takke B KaXIOH pa3/esIeHHON BaHHE JBE KOHLEBbIE YaCTH
JUHUU OOJIy4eHHsI PACIONIArar0TCsl OKOJIO OOKOBOH CTEHKH, a JIMHHS OOJY4EHHUsS] pacrionaraercs
Tak, 4TOOBI OHAa OJIOKMpOBAJia YaCThb CIMBHOTO HOcka. OOpaTHBIM TOTOK pAaCIJIABJICHHOTO
MeTajula OT JIMHUU OOJY4eHHUs CO3JaeTcsl MyTeM H3JIYYeHHs SJIEKTPOHHOrO Jiy4a Ha
MOBEPXHOCTh PACIUIABJIEHHOIO MeTajllla BIOJb JIMHWK OOJydeHHs. 3a CYET S5TOro IOTOK
PACIUIaBIEHHOTO METaJljIa K YaCTH CIMBHOI'O HOCKA MOXET OBITh OTOABHHYT OOPATHO, U TAaKUM
0o0pa3oM MOJKHO NpPEAOTBPAaTHTh BBITEKaHHEe npumeced, Takux kak BHII, B BanHy wimm B
JUTEHHYIO (POPMY Ha CIENYIOLIEeH CTYIEeHH.

ITPUMEPLI

[0169]
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Hanee OynyT omucaHbl NPUMEPbl HAcTosAmero mu3odpereHus. Creayrooimue NPUMeEPHI
ABIIIIOTCST BCErO JIMIIb KOHKPETHBIMHM NpUMepamMHu i NpoBepku 3(P(PEKTOB HACTOSINEro
n300peTeHNs, U HacTosALIee H300peTeHNE HE OTPAaHNUNBAETCS CIEAYIOLIMMH IPUMEPaAMH.

[0170]

(1) ITpumeps! TUHEHHOTO OOTY4YEHUSI

CHauana co cceuikamMu Ha Tabmuny 1 m @ur. 20-43 OyayT ommcaHbl NPHMEpHI, B
KOTOpPBIX OBUIO BBINOJHEHO MOZAENUpoBaHHe aisi npoBepku s¢ddekxra ynmamenus BHIT ¢
MIOMOIIBIO JITMHEHHOTO OOJIy4eHUs] B COOTBETCTBHH C BapHAHTAMH OCYINECTBJICHUS] HACTOSINEro
n300peTeHus! ¢ IEPBOTO MO YETBEPThIH, KOTOPbIE ObUTH OMICAHBI BBILIE.

[0171]

Uro kacaercs Hacrosmux mnpumepos, B Ilpumepax 1-8, 11-13 u CpaBHUTENBHBIX
npumepax 1, 3 u 4 NOTOK pacIuUIaBI€HHOrO MeTaiia B BaHHe 30 MonenupoBasics AJis Cllydasi, B
KOTOPOM TUTAHOBBIH CIIJIAB UCIIOJIB30BAJICS B KAUECTBE ChIPbs 5, U 3JIEKTPOHHBIN JIyd M3J1y4aJics
BIOJIb JIMHUHM 25 OOJy4eHUs Ha PACIUTABJICHHBIM MeTajul 5C THUTAHOBOTO CIUIaBa, KOTOPBIM
HAKAIUIMBAJICS B KOPOTKOW BaHHE, NPOWLIOCTPUPOBAHHOW Ha Pur. 3. bbulO0 yCTaHOBIEHO
pacrpeneyeHie TeMIlepaTyp paciuiaBieHHOro meraimina S¢ B BaHHe 30, moenenue BHII u
konuuectso BHII, BeiTekaromux u3 BanHbl 30. Kpome toro, B Ilpumepax 9 um 10 u
CpaBHHUTENBHOM MpPUMEPE 2 MOAETUPOBAJICS MOTOK PACIUIABIIEHHOIO MeTalljia B BaHHax 31 u 33
B TO BpPEMsi, KOTAa 3JIEKTPOHHBIN JIyY U3JIy4aJiCsi BAOJb JIMHUU 25 00y4eHUsT Ha PACTIIaBICHHBIH
MEeTaul 5C TUTAHOBOTO  CIUIaBa, KOTOPBIM  HAKAIUIMBAJICA B  JJIWHHOH  BaHHE,
MPOWJIIFOCTPUPOBAHHOU Ha Pur. 1.

[0172]

B Ilpumepe 1, xak nmpoumtocTpupoBaHo Ha Pur. 4, nBe kOoHLEBble YacTh €l u e2 V-
oOpasHol nuHuK 25 o0yueHus: pacronaraiuch y 0okoBoi crenku 37D, a V—oOpasHas jauHUs
25 obnydeHus pacroyiaraiach Tak, YTOObI IOKPBITh YaCTh 36 CIMBHOIO HOCKA, U 3JIEKTPOHHbIHA
JIyY U3JyYaJICsl BIOJIb JIMHUU 25 00y4eHusl.

[0173]

B Ilpumepe 2, xak NpoMIUIOCTpUPOBAHO Ha Pur. 7, nBe KOHLEBble 4dacTu €l u e2
ayrooOpasHoi uHuM 25 o0nydeHus: pacroyarajinch y OokoBoi creHku 37D, a myroobpasHas
auHUs 25 oONydeHus pacrnojiarajiach TakK, YTOOBI MOKPBITH 4YacTh 36 CIUBHOTO HOCKA, H
3JIEKTPOHHBIN JIy4 U3JIy4ajiCs BAOJb JIUHUH 25 00IyUeHMs.

[0174]

B Ilpumepe 3, xak npouwuiroctpupoBadHo Ha ®ur. 10, nBe koHueBble yacTu €l u e2 T-
oOpa3Hoit muHNY 25 0bny4YeHus pacnoyaraiuchk y 0okosoi crenku 37D, a T—oOpasHast muHus 25
00JyueHUs! pacnojaraiach Tak, YTOObI IIOKPBITh YaCTh 36 CIIMBHOTO HOCKA, U 3JIEKTPOHHBIN JIy4
U3JIy4ajcs BAOJb JIMHUH 25 O00MyUueHMs.

[0175]

Ilpumepbr 4 u 5 SABIAIOTCS NPUMEPAMH Cllydas, B KOTOPOM OJJIEKTPOHHBIE JIy4d
U3JIyYAlOTCs Ha JHUHUIO 25 oOnydeHHs C HCIOJNb30BAaHMEM JBYX 3JIEKTPOHHBIX Myliek. B

ITpumepe 4, xax npomunocTpupoano Ha Pur. 11, aBe xkoHueBble yacTu €l u €2 V—-obpasHoii
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TuHUM 25 obnmy4yeHHs pacrmojarajuch Ha 00OMX KOHIax OokoBoil creHku 37D, a V—oOpasnas
auHUS 25 oOnydeHUsl pacrmojiarajiach Tak, YTOOBI TMOKPBITH HYacTh 36 CIUBHOTO HOCKA, H
SJIEKTPOHHBIE JIYYM MW3JIy4aJuCh BAOJNb JUHMM 25 oOmyuenus. B Ilpumepe 5, kax
MPOMJUTIOCTPUPOBAHO Ha Dur. 25, xoTs nuHusA 25 obiyueHus: Obla pacroyiokeHa aHAJIOTHYHO
nokaszaHHoit Ha ®wur. 11 (Ilpumep 4), HanpaBiIeHUe CKAHUPOBAHHSI JEKTPOHHBIX Jyueil ObLIO
n3MeHeHo. KonnuecTso Temna, nepenaBaeMoro 3JIeKTPOHHBIMY JIy4aMHU 3THX ABYX 3JIEKTPOHHBIX
NylLIeKk, UCMoib3yeMblx B kaxkaoM u3 Ilpumepa 4 u Ilpumepa 5, cocrasmso 0,125 [MBT],
COOTBETCTBEHHO.

[0176]

B Ilpumepe 6, kak mpowuirocTpupoBaHo Ha dur. 27, nBe koHUEeBble YacTh €l u e2 V-
oOpa3Hoil uHUM 25 o0NydeHus pacrojarajinuch Ha 000uX KOHLAx O00koBou creHku 37D, a V-
oOpa3Hasi TuHUsS 25 00JydeHHsl pacroyaraiach Tak, YTOObI OKPBITh YacTh 30 CIIMBHOTO HOCKA,
Y 3JIEKTPOHHBIN JIy4 U3JIy4ajiCst BAOJb JIMHUH 25 00IyUeHMs.

[0177]

B Ilpumepe 7, kak nmporsumroCcTpupoBaHo Ha dur. 29, nBe koHUEBbIe HacTh €l u €2 V-
oOpa3Hoil muHUM 25 o0NydeHus pacrojiarainch Ha 000X KoHLax O00koBou creHku 37D, a V-
oOpas3Hasi TuHus 25 00y4eHHsl pacroiaraiach Tak, YTOObI MOKPBITh 4aCcTh 36 CIMBHOTO HOCKA,
U 3JIEKTPOHHBIA JIy4 W3Jy4ajcst BIOJb JUHUM 25 oOmyuenus. B Ilpumepe 7 Bepmuna Q V-
oOpa3Hoii (opMbl ObUTa PACHONIOKEHA B TOJOXKEHHH, KOTOPOE OTKJIOHSJIOCHh OT IIEHTpPa B
HaIPaBJIEHUU UPUHBI BaHHBI 30.

[0178]

B Ilpumepe 8, xak nponuroctpupoBano Ha @ur. 12, nee koHUEeBbIe yacTu €l u €2 nuHun
25 obnyuenusi, umeromel GopMy TpPsSMON JIMHUM, pacrioyiarajuch y OokoBoi cteHku 37D, a
auHMs 25 oONydeHus pacrojaranach Tak, 4TOOBI TOKPBITH 4YacTh 36 CIMBHOTO HOCKA, U
3JIEKTPOHHBIN JIyY U3Jy4ajICsl BAOJb JIUHUU 25 00Iy4YeHus.

[0179]

B Ilpumepe 9, xak npowumoctpupoBaHo Ha ®ur. 14, B anuHHbIX BaHHax 31 u 33 aBe
KOHUeBble 4Yactu el um e2 mmauu 25 oOjydeHus, wumeromed ¢GopMy NpsSIMON JIMHUH,
pacrionaraiuch y OokoBod cteHku 37D, a jquaHuMsA 25 oOnydeHus: pacmosarajiach Tak, 4TOOBI
MOKPBITh 4acTb 30 CJIMBHOTO HOCKA, W OJEKTPOHHBIM Jyd HW3JIy4aJCs BAOJNb JIUHUHA 25
oOny4yeHwusl.

[0180]

B Ilpumepe 10, kax npousuiroctpupoBaHo Ha @ur. 15, B AnuHHbIX BaHHax 31 u 33 nBe
KOHUeBble Yactu el um e2 mymHuu 25 oOnydueHus, wumeromed ¢GopMy mNpsIMON JIMHUH,
pacronarajnch y oOoux KOHIIOB O0KOBOH cTeHkU 37D, a nmuHus 25 obny4deHns pacrosaraiach B
LEHTPE B MPOAOJBHOM HAINpPABJICHUU IJIUHHBIX BaHH 31 W 33, U 3JIEKTPOHHBIN JIyd HU3JIy4aicCs
BIOJIb JIMHUU 25 0OIy4YeHuUs.

[0181]

B IIpumepe 11, xax nponmurocTpupoBaHo Ha Dur. 16, nBe koHLEBbIe YacTu €l u €2 V-

oOpa3Holt nmuHuK 25 obny4deHus pacroyaraiuch y O0koBbIx creHok 37A u 37B, a V-obpa3nas
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muHuS 25 oOny4yeHHs, KOTOpas BBICTyIAla K 4acTH 36 CIMBHOIO HOCKA, pacroyiarajach Tak,
9TOOBI MOKPBITh YaCTh 36 CIMBHOIO HOCKA, M 3JIEKTPOHHBIN JIyd M3JIydascs BAOJb JIMHUHU 25
o0Jy4eHwUsI.

[0182]

B Ilpumepe 12, kak npownmoctpupoBaHo Ha ®ur. 17, nBe xoHueBble yacTu el u e2
ayroobpasHoil suHMH 25 o0my4eHus: pacrnosaraiuch y OoOkoBbIX cTeHOK 37A u 37B, a
ayroobpasHass jguHMSA 25 oO0ny4yeHus, KOTOpas BBICTyNaja K YacTH 36 CIMBHOTO HOCKA,
pacroniarajach TakK, 4ToObI MMOKPBITh YaCTh 360 CJIMBHOTO HOCKA, U BJIEKTPOHHBIN JIyY HU3JTyqaJICs
BJOJIb JIMHUU 25 00Ty4eHusl.

[0183]

B Ilpumepe 13, xax npownmroctpupoano Ha Pur. 18, nBe koHuesble yactu €l u €2 U—
oOpa3Hol uHNK 25 o0Ny4deHus pacroyarajinch y OOkoBbIX cTeHOK 37A u 37B, a U-obpa3nas
auHMS 25 oOsydeHHs, KOTOpas BBICTYIAla K 4acTH 36 CIMBHOIO HOCKA, pacroyiarajach Tak,
9YTOOBI MOKPBITh YaCTh 30 CIMBHOIO HOCKA, W 3JIEKTPOHHBIA JIyd HM3JIy4HaJICsl BIOJIb JUHHUH 25
oOny4YeHwusl.

[0184]

C ngpyroit cropoHbl, B KkadectBe C(paBHUTENBHOrO Ipumepa 1, aHalOru4yHOe

>
MOJIETUPOBaHNE OBLIO BBIMOIHEHO IS CIIy4as, B KOTOPOM 3JIEKTPOHHBIN JIyd JUIs yAEpKaHHs
TeIuIa U3IyJaicst Ha 00nacTpb 23 oOnydeHus AN yAepKaHus TeIula paciulaBIeHHOTO MeTaia 5S¢
B BaHHe 30, W B KOTOpPOM JMHeliHOe oOmydeHwe BAOJNb JUHUN 25, 25 oOmydeHus He
BBITIOJIHSJIOCK.

[0185]

B CpaBHurenbHOM npuMepe 2 ObLIO BBITOJHEHO MOAEIMPOBAHUE CIOC00a, PaCKPBITOrO
B IlarenTHOM nokymeHTe 1, KOTOpbBIA ObLT oOmucaH Bbime. JIpyruMu ClIOBaMH, Kak
npowsutrocTpupoBaHo Ha @ur. 38, muHusA 25 obnydyeHus B (opMme 3ursara pacrojarajach Ha
MOBEPXHOCTU PACIUIABJIEHHOIO MeTajuia 5S¢ B AJMHHBIX BaHHax 31 u 33, U 3J€KTPOHHBIN JIy4
U3JIy4aJICs BAOJb JIUHUH 25 O0yUeHuMs.

[0186]

B CpaBuurenbHoM mnpumepe 3, B KkauecTBe cpaBHeHus ¢ Ilpumepom 4, kak
MPOMJLTIOCTPUPOBAHO HA Dur. 40, 3JIeKTPOHHBIE JIyYH U3JTy4aJTUCh BAOJIb V—00pa3HoU uHuu 25
o0JyueHus, B KOTOPOH JMHUU He Tepecekanuch B BepurnHe. Cleayer OTMETUTh, HTO
KOJIMYECTBO TeIJIa, MEepPeNaBaeMOro KakAbIM 3JIEKTPOHHBIM JIy4OM 3THX ABYX 3JIEKTPOHHBIX
NylIeK, UCTOoJb3yeMbIX B CpaBHUTENbHOM MpuMepe 3, coctanisuio 0,125 MBT, cooTBeTCTBEHHO.

[0187]

B CpaBuurenbHoM npumepe 4, B kauecTBe cpaBHeHus ¢ Ilpumepom 3, Kak
MPOWIIFOCTPUPOBAHO HAa Dur. 42, 3€KTPOHHBIE JIyUYH U3Iy4aIUCh BAOJb TPEX MPAMBIX JIMHHUU
T—o0pa3Holi UM 25 0bmy4deHus1, B KOTOPOH 3TH TP NPsSIMbIE JJMHUU HE NepeceKatuch. JInHus
25 obnmyueHusi, MPOMLTIOCTpUPOBaHHAst Ha Pur. 42, cocTos1a U3 EPBOI MPSIMOJIIMHEHHOW YacTH
L1 u Bropo#t mpsimonuueiiHoi wactu L2 Brmonp OokoBol creHku 37D, B koropoi Obuia

NPEeAyCMOTPEHa 4YacTh 36 CIMBHOIO HOCKA, & TaKXke TPEeTbeld NpsAMOJMHENHHOW vactu L3,
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NepreHuKyJsipHO Kk OokoBoii crenke 37D. IlepBas mpsmonuHeiiHas yacte L1, BTOpas
NpsIMOJIMHEWHAsT 4acTh L2 M TpeThst mpsAMoiuHeNHas 4acTb L3 HE KOHTaKTUpPOBAIM APYr C
apyroM. Crnenyer OTMETUTD, UYTO KOJMYECTBO TEIIa, MEPEeAaBaeMOro 3JIEKTPOHHBIMH JIydaMH,
U3JIy4aBIIUMUCS BOJIb MIEPBOU NPSIMOIUHENHON YacTu L1 1 BTOpOl npssMonuHenHon yactu L2,
coctasysno 0,05 MBT, COOTBETCTBEHHO, a KOJUYECTBO TEIIA, MEPEeNaBacMoro 3JeKTPOHHBIM
Jy4OM, M3JIy4aBUIMMCs BAOJIb TPETheN MpsIMOIMHENHON yactu L3 wactu, cocrasnsano 0,15 MBT.
Kpome TOro, ckOpoCTb CKaHUPOBAaHUS 3JEKTPOHHBIX JIyde€ld BAOJb NEPBONM MNPSIMOJMHENHON
yactu L1 u Bropoii npsimonuHeiHoi yactu L2 coctaBnsiia 2,9 M/c, a CKOPOCTh CKAHUPOBAHUS

3JIEKTPOHHOTO JIy4a BAOJb TPEThell npsiMosuHeiiHoi yactu L3 cocrasisiia 3,6 m/c.

[0188]
VY CoBHst MOIETUPOBAHUS HACTOSLINX IIPUMEPOB MoKa3aHbl B Tabmune 1.
[0189]
[Tabauma 1]
Tabnuma 1
Komuuectso Terna, |CxopocTh Pacripenenenue
TCIIJIOBOTO
NepeaaBaeMoro CKaHMpOBAHMA |~ dopma nyTH
3JIEKTPOHHBIM JIYYOM [3JIEKTPOHHOTO >NIEKTPOHHOTO o0Ty4eHHsI
[MBT] ny4a [m/c] nysa (6[m])
Tpumep 1 0.25 1.8 0,02 g;;ﬁgma"
Tpumep 2 0.35 1,7 0,02 Popwma ayru
OKPY>KHOCTH
d1:0,09 T—ob6pa3Has
TTpumep 3 d2:0,15 2,94 0,013 o Mp
d3:0,09 opma
TTpumep 4 0,125 1.8 0,02 ;;gﬁzma"
Tpumep 5 0,125 1.8 0,02 g;gﬁgma"
Tpumep 6 0.25 1.8 0,02 g;;ﬁgma"
Tpumep 7 0.25 1.8 0,02 g;gﬁgma"
Tpumep 8 0.25 1,6 0,02 gggx;’”“‘*e“a"
Tpumep 9 0.25 1,6 0,02 gop;x:““e“a"
Tpumep 10 0.25 2,0 0,02 gop;‘x;’““e“a"
Tpumep 11 0,30 1.8 0,02 g;;ﬁgma"
Tpumep 12 0.25 1.8 0,02 Popwma ayru
OKPY>KHOCTH
Tpumep 13 0,30 1.8 0,02 g;;ﬁgma"
CpaBHUTENBHBIH - - - (Het obnyuenust)
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npumep 1

CpasiuTeIBHbI | 5 1.9 0.02 3ursar

npumep 2

CpaBHUTENbHBIN 0.125 1.8 0.02 V—o0pa3zHast

npumep 3 bopma

C . L1:0,05 L1:2,9 T—o6

lej;‘;m:“"“"‘“ L2:0,05 L2:2,9 0,02 q)“o pasHa
pHMEP L3:0,15 L3:3,6 opma

[0190]

JI1st KaKI0ro MOZENIUPOBAHUS PACCUNUTBIBAJICS MEPEXOAHBIN MPOLIECC, TOCKOJIBKY MOTOK
U TEeMIEepaTypa pacIIaBIEHHOTO MeTalja 5C WU3MEHSIOTCS B KaXAbli MOMEHT BPEMEHHU B
3aBUCHMOCTH OT CKAHUPOBAHMUsI 3JIEKTPOHHOIO Jy4da. MoaenupoBaHye BBIIOIHIOCHh HA OCHOBE
nonyuernid o Tom, yro BHII nmpencraisitor coOoif HUTPUA THUTAaHA, pasMep 3€pHAa HHUTPHIA
TUTaHAa COCTaBJIIET 3,5 MM, W IUIOTHOCTb HHUTpuAa TuTaHa Ha 10% MeHbIIe MJIOTHOCTU
PacCIUIaBJICHHOTO MeTaia Sc.

[0191]

Pesynprarel mopenupoBanust ansa Ilpumepos 1-13 u CpaBHurenpHbeIX npumepos 1-4
onuceiBarOTCs Hibke. dur. 20-24, 26, 28 n 30—36 NoKa3bpIBAKOT PE3yJIbTAThl MOACIUPOBAHUS 1S
IIpumepoB 1-13, coorBercrBeHHo, a @ur. 37, 39, 41 u 43 nDOKa3bIBAIOT pPE3YJIbTATHI
MoznenupoBanus 1751 CpaBHUTENBHBIX IPUMEPOB 1—4, COOTBETCTBEHHO.

[0192]

@ur. 20, 22-24, 26, 28 u 30-36 u @ur. 37, 39, 41 u 43 nOKa3bIBAKOT TEMIIEPATYPHOE
pacrpeneneHne Ha IMOBEPXHOCTH PAaCIUIaBJIEHHOTO Metaiia 5S¢ B BaHHe W noseaeHue BHII,
KOTOPBIE TEKYT HAa MOBEPXHOCTU PACIUIABJIEHHOTO METajula 5C, B TO BPEMs, KOIrZa MOJOKEHHUE
O0JIy4eHUs] BJIEKTPOHHBIM JIy4OM JJIsl JIMHEHHOro OOJIydeHHs, KOTOPBI H3JIy4aeTcsi BAOJb
auHuM 25 oO0ny4yeHMs, HAXOAWUTCS B pPENpe3eHTaTUBHOM mnonoxeHnu. Ha amarpammax
TEMIIEPATyPHOTO PaCIpeaesIeHUs C JIEBOM CTOPOHBI BbILIEYTOMAHYThIX Pur. 20, 22-24, 26, 28 u
30-36 u @ur. 37, 39, 41 u 43 obnacTb C BBICOKOW TEMIEPATYpPOH, OTMEYEHHAs KPY)KKOM,
YKa3bIBAET MOJIOKEHUE OOJIYUEHUs HJIEKTPOHHBIM JIY4OM OTHOCHTENIBHO JIMHUU 25 00Ny4eHus B
JaHHBIA MOMEHT BpPEMEHH, JBE€ BEPXHHX M HIKHHMX JICHTOOOPA3HbIX YaCTH C BBICOKOH
TEMIEPaTypOl O3HAYAKOT AB€ JUHUU 26 MOAAYU, M 4YaCTh C HU3KOM TEMIEPaTypoll OKOJIO
BHYTPEHHEH IMOBEPXHOCTU BAaHHBI YKa3bIBAET Ty YaCTh, B KOTOPOW oOpa3yercsi rapHUCAXK 7.
Kpome Toro, Ha AnarpammMax mOTOKOB C MPaBoil cTOpOHbI Ha Pur. 20, 22-24, 26, 28 u 30-36 u
@ur. 37, 39, 41 u 43 NMUHUK MOTOKA, UMEIOIINE HEIMHEHHYIO (OPMY, YKa3bIBAIOT TPACKTOPHUIO
noroka BHIIL.

[0193]

(ITpumep 1)

B Ilpumepe 1, xak npomunocTpupoBaHo Ha Pur. 20, o6nacTe BBICOKOH TeMITEpaTyphl
OpUTa chopMUpPOBaHA BAOJB JIMHUU 25 00nydeHus:, OJOKUpyromeil yacTh 36 CIMBHOTO HOCKA, U
Obu1 cpopMHpOBaH MOTOK 61 PACIUTABIEHHOTO METaljIa OT JMHUU 25 OOJyYeHHs B CTOPOHY,

IIPOTUBOINOJIOXKHYI 4acTH 36 cIMBHOrO Hocka. ClienoBaTeNbHO, KaK MPOMJITIOCTPUPOBAHO HA
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@ur. 20, Bce BHII, koTopble TEKJIM OT JMHUNW NOJAYM K 4YacTU 30 CIMBHOIO HOCKAQ,
nepeMeNaiuch BMeCTe ¢ MOTOKOM 61 pacruiaBieHHOro merauia K OOKOBBIM CTeHKaM 37A u
37B, u He OBUIO HUKAKOW JIMHHM TMOTOKA, KOTOpasl Mpoxoausia Obl yepe3 4acTh 36 CIMBHOTO
HOCKa U ganbiie B quteitayo Gopmy 40. Takum obpazom, Obuto Halineno, uro BHII B Banne 30
OTTAJKUBAJIUCH OOPATHO U HE BBITEKAJIH U3 YaCTHU 36 CIMBHOIO HOCKA B JINTEHHYIO (dopmy 40.
@ur. 21 mnoka3plBae€T HaMpaBjeHUE U CWIy I[OTOKAa pACIUVIABJICHHONO MeTajia 5C B
COOTBETCTBYIOLIUX MECTax OKoJo JuHMU 25 obnyuenus B Ilpumepe 1. OcHoBbiBasich Ha Pur.
21, taxke ObUIO HAWAEHO, YTO CHJIbHBIH MOTOK PACIJIABJIEHHOTO MeTajuia S5¢ ¢ OOobIIoi
CKOPOCTBbIO (POpMUPOBAJICS OT JUHHUH 25 00JyueHHUs] B HANPABJIEHUH, POTUBOTIOIOXKHOM YaCcTH
36 CIMBHOIO HOCKA, U K OOKOBBIM cTeHKaMm 37A u 37B.

[0194]

(ITpumep 2)

Kak mpounmroctpuposano Ha @ur. 22, B IIpumepe 2, ananorununo Ilpumepy 1, taxke
¢dbopmupoBaack 00NACTh BBICOKOW TEMIEPATypbl BAOIb JMHUU 25 00aydeHus, OJOKHPYOLIEH
4acTh 30 CIMBHOTO HOCKA, U ObLT chOpMHUPOBAH MOTOK 61 pacriaBIeHHOrO MeTajljia OT JIMHUU
25 obnyueHHst B CTOPOHY, MPOTHUBOMOJIOKHYIO 4acTH 36 cuBHOrO Hocka. CienoBaTenbHO, BCe
BHII, xoTopble TeknIH OT JUHHUN NMOAAYU K 4aCTU 36 CIMBHOIO HOCKA, NEPEMEINAINUCh BMECTE C
NMOTOKOM 61 pacruiaBiieHHOTO MeTajia K OOKOBbIM cTeHkam 37A u 37B, u He ObLIO HUKAKOM
JIMHUY TTOTOKA, KOTOpask Mpoxoamia Obl yepe3 4acTh 30 CIMBHOIO HOCKA M JAJbIIE B JIUTEHHYIO
dopmy 40. Takum obpazom, Obut0 Haligero, yro BHII B Banne 30 oTTankuBaMCh OOPAaTHO U HE
BBITEKAJIN U3 YacTH 36 CIIMBHOIO HOCKA B JIUTEHHYIO popmy 40.

[0195]

(ITpumep 3)

B Ilpumepe 3, anamoruyno Ilpumepam 1 u 2, xak npoMIIHOCTpUpPOBaHO Ha Pur. 23,
Takke (opmupoBasach 00JacTb BBICOKOH TeMIepaTypbl BHOJb JIMHUH 25 0OmydeHws,
Onokupyroeil 4acTe 36 CIMBHOTO HOCKa, M ObUT CpopMHpPOBaH MOTOK 61 pacIIaBIEHHOTO
MeTajula OT JIMHUU 25 oONy4eHHs B CTOPOHY, MPOTHBOMOJIOXKHYIO YacTU 36 CIMBHOTO HOCKA.
CrnenoBarenpHo, Bce BHII, kotopbie Tekaum OT JUHUN mojgadyd K 4acTh 36 CIMBHOTO HOCKA,
nepeMenaiuch BMeCTe C MOTOKOM 61 pacruiaBieHHOro Merajuia K OOKOBBIM CTeHKaM 37A wu
37B, u He ObBUIO HUKAKOW JIMHUM TMOTOKA, KOTOpas mpoxoaujia Obl yepe3 4acTh 36 CIMBHOTO
HOCKa U ganbine B nmuteityro Gopmy 40. Takum obpazom, Obuto Halineno, uro BHII B Banne 30
OTTAJIKMBAJIMCH OOPATHO U HE BBITEKAIH U3 YaCTH 36 CIMBHOTO HOCKA B IUTEHHYIO opmy 40.

[0196]

(ITpumeprr 4 u 5)

B Ilpumepax 4 u 5 370eKTpPOHHBIE JY4YH H3JIYYaJIUCh BIAOJb JHHUU 25 OOJydYEHHUs C
HCIIOJIb30BAHUEM JIBYX 3JIEKTPOHHBIX nyliek. B IIpumepe 4 nBe 31€KTpOHHBIE MyLIKHA U3Ty4aju
3JIEKTPOHHBIE JIyYH BIOJb JHHUHU 25 00JIy4eHNs TaK, YTOOBI 3TH 3JIEKTPOHHBIE JIyUH HAXOJUINCH
B BepiinHe V—00pa3HOH (OpMbI B OMH U TOT k€ MOMEHT BpemeHu. Kpome Toro, B [Ipumepe 5
IBE SJIEKTPOHHBIE MYIIKU U3Jy4aJy 3JIEKTPOHHbIE JIYYH BIOJIb JIMHUHU 25 00NyUYeHHs TaK, YTOObI

B TOT MOMCHT, KOrjga SHGKTpOHHbIﬁ Jyd OT OI[HOI\/'I U3 JJICKTPOHHBIX IIYHICK HaXOAWJICS B
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BepurHe V—00pa3Hoi (pOpMBI, 3JEKTPOHHBIH JIyd OT APYrod 3JIEKTPOHHOHN MYIIKH HAXOAHIICS B
LEHTPAJIbHOW YacTh JUHUM oOdydeHus. Pur. 24 mnokasplBaeT pPe3yJbTaT MOIEIHPOBAHHS
IIpumepa 4, a @ur. 26 nokasbiBaeT pe3ybTaT MoAenuposanus Ilpumepa 5.

[0197]

Kax B cinyuae IIpumepa 4, Tak u B ciaydae Ilpumepa 5, kak npousunroCTpupoBaHo Ha Pur.
24 u @ur. 26, ananoruyHo Ilpumepam 1-3, oOnacTb BBICOKOH Temmeparypbsl Obuia
copmHpoBaHa BAOJb JUHUU 25 00nyueHus], OJIOKUpPYIOIEH YacTh 36 CIMBHOTO HOCKA, M OBLI
copmHpoBaH MOTOK 61 pacIIaBIeHHOTO MeTala OT JMHUU 25 oONydYeHHss B CTOpPOHY,
MPOTHUBOIOJIOKHYIO YacTu 36 cnuBHOro Hocka. CrnenoBarensHo, Bce BHII, koTopeie Teknu ot
JUHUN TOAAaYM K dYacTu 36 CIMBHOIO HOCKA, M[E€PEeMELaJuCh BMeECT€ C MOTOKOM 61
pacIiaBJeHHOrO MeTajuia K OOKOBbIM cTeHKkaMm 37A u 37B, u He ObUIO HUKAKOW JIMHUU MOTOKA,
KOTOpasi mpoxonwia Obl uepe3 4acThb 36 CIMBHOrO HOCKAa W Janblie B juTeitHyro ¢Gopmy 40.
Takum obpazom, Opu10 Haitneno, yro BHIT B BanHe 30 oTTamKuBauCh OOPATHO M HE BBITEKAJIH
U3 4acTH 36 CIIMBHOTO HOCKa B JIUTEHHYIO (popmy 40.

[0198]

(ITpumeps1 6 u 7)

B Ilpumepax 6 u 7, xoras V—-oOpa3Hast jquHus 25 oOnyueHus Oblia pacroyio’KeHa
aHaynorun4dHo [Ipumepy 1, V—-obpasnas popma ormmuanace ot [Ipumepa 1. Onnako B [Ipumepax 6
u 7, a"anorndHo Ilpumepam 1-5, xax npommmocrpupoBaHo Ha @ur. 28 u Pur. 30, Takxke
¢dopmupoBanack 00NaCTh BBICOKOW TEMIEPATypbl BAOIb JMHUU 25 00aydeHus, OJOKHPYIOLIEH
4yacTh 30 CIMBHOTO HOCKA, U ObLT CHOPMHUPOBAH MOTOK 61 pacmiaBIEHHOrO MeTajuia OT JIMHUH
25 obnyueHust B CTOPOHY, IPOTHUBOMOJIOXKHYIO 4acTH 36 cnuBHOro Hocka. CienoBaTenbHO, BCe
BHII, koTopble TeKiIu OT JUHUH MOJA4YH K 4aCTU 36 CIMBHOIO HOCKA, MEPEMEINAINCh BMECTE C
notokoM 61 pacmiaBieHHOro Meramia K OOKOBbIM cTeHkaMm 37A u 37B, u He ObUIO HUKAKOM
JIMHUM TIOTOKA, KOTOpasi Mpoxoauia Obl uepe3 4acTh 36 CIMBHOIO HOCKA U AAJIbLIE B JINTEHHYIO
dopmy 40. Takum obpazom, ObuTo Halineno, yro BHII B BanHe 30 OTTaNiKUBAIUCh OOPATHO U HE
BBITEKAJIN U3 4acTU 30 CIIMBHOIO HOCKA B JIUTEHYIO (hopmy 40.

[0199]

(ITpumeprr 8—-10)

B Ilpumepax 8-10 snuuus 25 obnydeHuss umena ¢opmy mpsimoit jaumamu. @ur. 31
MOKa3bIBaeT pe3ynpTaT MoxenuposBanus Ilpumepa 8, @ur. 32 mnokasblBaeT pe3ynbTaT
moaenuposanus IIpumepa 9, u @ur. 33 nokaseiBaeT pesynbrar Moaenuposanus IIpumepa 10.
Crioco® pacronokeHusi MPsIMONIMHEHHONH JMHUM 25 OOJyYeHUs WM HCIIONb3yeMasi BaHHA
pasnuuanach Mexay Ilpumepamu 8—10. Onnako B IIpumepax 8—10, ananoruuno Ilpumepam 1-7,
Kak mnpownnoctpupoano Ha @Pur. 31-33, Takxke ¢GopmupoBanack 00NACTh BBICOKOH
TeMIepaTypbl BAOIb JUHUM 25 o0nydeHus, OJOKUpyomeil 4acTe 36 CIMBHOTO HOCKA, U ObLI
copmupoBaH MOTOK 61 pacIulaBIEeHHOTO MeTajia OT JHMHUU 25 OONy4YeHHs B CTOPOHY,
MPOTUBOIOJIOKHYIO YacTu 36 ciauBHOro Hocka. CrnenosartensHo, Bce BHII, koTopele Teknu oT
JUHUN TMOAAYM K 4YacTH 30 CIMBHOIO HOCKA, MEPEeMEelaJuCh BMECT€ C MOTOKOM 61

pacIIaBJIeHHOrO MeTajuia K OOKOBBIM cTeHkaM 37A u 37B, u He ObUIO HUKAKOW JIMHUU TOTOKA,
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KOTOpasi mpoxonuia Obl uepe3 4acTh 36 CIMBHOIO HOCKA M Jaiblie B JUTeiHYIO ¢dopmy 40.
Takxum obpazom, Oputo Halineno, yro BHII B BanHe 30 oTTankuBaiuch 0OPaTHO M HE BBITEKAJIH
U3 4acTH 36 CIMBHOIO HOCKa B JuTelHyo ¢opmy 40. Crenyer oTMETUTb, 4TO HAa OCHOBE Pur.
31-33 ObUIO HAWAEHO, YTO CYINECTBYIOT NOJOXKeHMs 3acTos, B kotopeix BHII 3acrauBarorcs
OKOJIO KOHILEBBIX 4acTel JuHuu 25 obmydenus. ITocae storo stu BHII yBnekaroTcsi moTOKOM
pAacIUIaBIEHHOTO MeTajljla B BaHHE M LIUMPKYJIMPYIOT Yepe3 BHYTPEHHIOK 4acTb BaHHBL. OmHAKO
naxe ecau >ti BHII eme pa3 nmocturaror juHuu 25 oOJydeHuUsi, MOCHE TOro, Kak OHHU
3aCTauBAIOTCS B TEX K€ CAMBIX IMOJIOKEHUSAX, OHU LUPKYJUPYIOT 4epe3 BHYTPEHHIOK 4acTh
BaHHBI eule pa3. Jtu BHII pacTBopsitoTcs BO Bpemsl LIUPKYJSILUHN Yepe3 BHYTPEHHIOIO 4acTb
BaHHBbIL. AJIbTEPHATUBHO, 3JIEKTPOHHBIN Jyu 1A yckopeHus: pactopeHuss BHII moxer Taxxke
W3JIy4aThCsl B OJIOXKEHUSIX 3aCTOSI.

[0200]

(ITpumepsr 11-13)

B Ilpumepax 11-13 nmuHus 25 obnyueHHs MMeIa BBINYKIYIO (OpMy, BBICTYMAIOIIYIO B
HaIpaBJIEHUU 4acTU 36 CIUMBHOrO Hocka. Pur. 34 nokasblBaeT pe3yiabTaT MOAEIUPOBAHUS
Ilpumepa 11, ®ur. 35 nokasbiBaeT pesynbrar monenuposanust Ilpumepa 12, mu ®ur. 36
NOKAa3bIBAET pe3yspTaT Monenuposanus Ilpumepa 13. Beimmykmnas ¢popma auauu 25 o0nyyueHus
pasnuuanack Mexay Ilpumepamu 11-13. Opgnako B Ilpumepax 11-13, ananoruuso Ilpumepam
1-10, xax mpomumocTpupoBaHo Ha Pur. 34-36, Taxke (opMupoBanach O0NACTh BBICOKOH
TEeMIepaTypbl BAOIb JHHUU 25 o0nyueHus:, OJoKUpyromeil yacTb 36 CIMBHOTO HOCKA, W ObLI
copmupoBaH MOTOK 61 pacIulaBIEeHHOrO MeTala OT JHMHUU 25 OONy4YeHHWs B CTOPOHY,
MPOTUBOIIOJIOKHYIO YacTu 36 ciauBHOro Hocka. CrnenosarensHo, Bce BHII, koTopeie Tekau oT
JUHUA TOAAaYM K 4YacTH 36 CIMBHOIO HOCKA, MEpPEeMEellaJuCh BMECTe C TOTOKOM 61
pacIIaBJIEHHOIO METAJIIa B HAIIPABJIEHUH, MPOTUBOMOJIOKHOM 4acTH 30 CIMBHOIO HOCKA, U HE
OBUI0 HMKAKOH JIMHMM IOTOKA, KOTOpas npoxomawia Obl 4yepe3 4acTb 36 CIMBHOIO HOCKa U
nanpine B juteiHyro ¢opmy 40. Takum oOpasom, Obuto Haiimeno, uro BHII B Banne 30
OTTAJIKMBAJIUCH OOPATHO U HE BBITEKAITH U3 YaCTH 36 CJIMBHOTO HOCKA B JIUTEHHYIO popmy 40.

[0201]

Cnenyer orMeTuth, 4TO Ha OCHOBe Dur. 34-36 ObBUIO HAWIEHO, YTO AHAJIOTUYHO
IMpumepam 8—10, mexny nuHHeH 25 0OnydeHHs U TUHUSAMH 26 TIOAa4YH CYIIECTBYIOT IOJIOKEHUS
3actosi, B kotopbix BHII 3acTamBaroTcst B LieHTpe B HampasieHuH mupuHbl BaHHBI 30. Ilocne
storo 5tu BHII yBiekaroTCsi NOTOKOM pacIUIaBIEHHOIO METAJIa B BAHHE U LUPKYJIHUPYIOT Yepe3
BHYTPEHHIOO 4YacTh BaHHbL. OpHako paxe ecnu >t BHII eme pas gocrturator nuaum 25
o0JlyueHus, TOCJe TOro, Kak OHHM 3aCTahBalOTCS B TEX K€ CaAMbIX IOJIOKEHHAX, OHHU
LUPKYJIUPYIOT Yepe3 BHYTPEHHIOK 4acTh BaHHBI ewe pa3. Otu BHII pacTeopsitoTcst BO Bpems
LUPKYJSIUU 4Yepe3 BHYTPEHHIOK 4YacTb BaHHBI. AJIbTEpPHAaTUBHO, 3JIEKTPOHHBIN Jyd AJs
yckopenusi pactsopenust BHII mMoxxer Takke u3ay4daTbesl B MOJOKEHUH 3acTos. Kpome Toro, Ha
OCHOBE pe3yibTaroB MoneiupoBaHusi [IpumepoB 8-—13 ObUI0O HAWAEHO, YTO IMOJIOKEHHUSIMU
3acTos, B KOTOpbIXx BHII CKJIOHHBI 3aCTaMBaTBCS, MOXKHO YIPABJIATH IMYyTEM H3MEHEHUs

pacrooxeHust 1 GOpMbI JTMHUN 25 00TydeHHS.
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[0202]

Cnenyer ormeruts, uto B Ilpumepax 1-13 cooTBeTrcTByIOLIME 3JIEKTPOHHBIE JIy4d
U3JIy4aJIuCh TaK, 4TOOBI JUHUS 25 00nydyeHus OnokupoBana 4yacTh 36 ciMBHOrO Hocka. OmqHAaKo
MO>KHO COOTBETCTBYIOIIMM OOpPa30M M3MEHUTb pPACIOJIOKEHUE JHHUU 25 0OJydeHus, INpu
YCJIOBUH, YTO KOJUYECTBO IEPENAaBAEMOrO TeEIjla, CKOPOCTb CKAHUPOBAHUS U paCIpenesieHue
TETUIOBOTO MOTOKA 3JIEKTPOHHOTO JIyda YCTAHOBJIEHBI MOAXOMAIIMM 00pa3oM, KOHIIEBbIE YaCTH
el u e2 nmuHnn 25 obnydeHus pacroioKeHbl Ha OOKOBOH cTeHke 37 BaHHBI 30, U 3JIEKTPOHHBINA
Jy4 M3JIy4aeTcsi Tak, 4TOObl OJIOKUPOBATh MyTh MOTOKA MEXKAY 001acThi0 S2, pacroyioKeHHON
BBILIE I10 MOTOKY, BKJOYas JUHUM 26 MOAA4YM U 4acTh 36 CIMBHOIO HOCKA. B Takom ciydae
oueBUIHO, 4To mnoBeneHne BHII Oyner aHamOrMYHO TNOBEACHUIO, WIIKOCTPUPYEMOMY B
BbIIeyTIOMsAHYThIX [Ipumepax 1-13.

[0203]

(CpaBHutenbHbIN pumep 1)

B CpasaurenpHoM mnpumepe | BJIEKTPOHHBIN Jyd HE H3Jy4aucs BAOJb JUHUU 25
obnyuenus. CenoBarenbHO, Kak npowutocTpupoBano Ha @ur. 37, BHIT cBoOonHO BhITEKaN
u3 obyactell BBICOKOW TeMmmepaTrypsl JIMHUH 26 mojadd K LEHTPaJbHOH dYacTH BaHHBI 30,
yBJIEKAIHCh TOTOKOM 00 pacIuiaBIieHHOrO MeTajuia B LIEHTPaJIbHOU YacT BaHHBI 30, U OoJbIoe
kosraectBo BHIT npoxonuio yepes 4acth 36 CIMBHOTO HOCKA U BBITEKAJIO B JIUTEHHYIO (HOPMY.

[0204]

(CpaBHuTenpHBIN puMep 2)

CpaBHMTENbHBIH TpuMep 2 SBISETCA PE3YJbTATOM MOJEIHUPOBAHHUS  CIIocoda,
OMMCAaHHOTO B BblLIEYNOMAHYTOM IlaTenTHOM nokymenre 1. Jlpyrumu cioBamu, Kak
NPOWJUIIOCTpUPOBAaHO Ha Pur. 38, 5SJIEKTPOHHBI JIyd OCYLIECTBJSUI CKAaHUPOBAHHE
3ur3arooOpasHbpiM  00pa3oM B HAaNpaBI€HWH, TPOTHBOIOJIOKHOM HAIPABIEHHIO IOTOKA
pacIUIaBJIEHHOTO MeTajljia K JINTeHHOH (opMe, Ha MOBEPXHOCTH PACIUIABICHHOIO MeTauia Sc B
BaHHax 31 u 33. Kak mnpowmumoctpupoBaHo Ha Pur. 38, nuHus 25 oOnydyeHus umesna
3Ur3aroo0pasHyo GopMy BIOJb MPONOJIbHOrO HanpasieHus BaHH 31 u 33. Coipbe 5 BBOOUIIOCH
u3 obyacty 28 monavM ChIpbs ¢ JaJbHEH CTOPOHBI B MPOJOJIPHOM HAIPABJICHUU BaHHBI (TO €CTh
CO CTOPOHBI, IPOTUBOIOJIOKHON YaCTU CIAMBHOTO HOCKA). [{ist ynoOcTBa miaBuiibHas BaHHA 31 u
BaHHA 33 OYMCTKH MOAEIUPOBAIUCH KaK OJTHA BAHHA.

[0205]

B CpaBnurensHOM npumepe 2, kak npouwurocTpupoBaHo Ha Dur. 39, nockonsky BHIT
nepeMenanich u3 odnactu 28 momadm Chipbs K 4actu 36 cnmBHOro Hocka, BHIT mocreneHHO
cobupanuch B uHacTu 30 CJIMBHOTO HOCKa W BbITeKadu B jureiiHyro ¢opmy 40. Xors B
CpaBHHTENBHOM TpUMEpe 2 MOAETHPOBAHHE OBLIO BBIIOJHEHO Ui Ciydas, B KOTOPOM
UCTIONB30Baach JuMHHAs BaHHa, BHII mepecexann nuHuro 25 oOny4eHHs, ¥ MOXHO JIETKO
npeanonoxuts, uro BHIT Takke BeITekanu Obl B JIUTEHHYIO (GOpPMY B Cllydae HCIIOJIb30BAHHS
KOPOTKOW BaHHBI.

[0206]

(CpaBHuTenpHBIN puMep 3)



60

B CpaBHutenpHOM npuMepe 3, Kak NPOMIIIIOCTpUpOBaHO Ha Pur. 40, NOCKOJIBKY HepBas
MPsIMOJIMHEWHAs 4aCTh U BTOPasi MPsIMOJIMHEWHAs 4aCTh HE NEPECEKANUCh, CYLECTBOBAJIO MECTO,
B KOTOPOM DJJIEKTPOHHBIM Jyd HE H3JIy4ajCs OKOJO LEHTPaJbHOW JuHUU BaHHbBI 30.
CrnenoBarenbHO, kak mnpowuntoctpupoBaHo Ha Dur. 41, BHII npoxomunum uyepe3 31O
HeoOJlyyaeMoe MECTO U BBITEKaJIN uepe3 4acTh 36 CIMBHOIO HOCKA B JIUTeHHYI0 opmy 40.

[0207]

(CpaBHuTenpHbII IpuMep 4)

B CpaBuurensHOM npuMepe 4, Kak IPOMLTIOCTPUPOBAHO Ha Dur. 42, MOCKONbKY repBast
NpsIMOJIMHENHAs yacTh L1, BTOpas npsmonuHelHas 4yacTh L2 U TpeTbs NMpsIMOJIMHEWHAs 4acThb
L3 He nepecekanucp, CymeCTBOBAIIO MECTO, B KOTOPOM BJIEKTPOHHBIN JIyd HE U3JIy4ascs OKOJIO
BXOIHOTO OTBEPCTHsi 4YacTh 36 ciuBHOro Hocka BaHHbl 30. CremoBaTenbHO, Kak
npowuTrocTpupoBaHo Ha @ur. 43, BHIT npoxoannu dyepes3 370 HeoOTydaeMoe MECTO U BBITEKAJIH
yepe3 4acTh 30 CIMBHOTO HOCKA B JIUTElHYIO opmy 40.

[0208]

Pesynbratel Monenuposanus [IpumepoB 1-13 u CpaBHuTENBHBIX NPUMEpOB 1—4 ObLIH
onucaHbl Belle. Ha OCHOBaHMHM 3THX pPe3yJbTAaTOB MOJEIUPOBAHUS MOXKHO CKa3aTh, YTO OBLIO
MOATBEPKIAEHO, YTO NPU KOHLIEHTPUPOBAHHOM H3JIYYEHHUH 3JIEKTPOHHOrO IMydYKa BAOJb JINHUU
25 obny4enus, kak mpomuTOCTpupoBaHo B Ilpumepax 1-13, mOTOK pacIulaBIeHHOTO MeTajia
dbopMupyeTcsi B HampaBJIEHUH, MPOTUBOIMOJIOXKHOM 4YacTH 30 CIMBHOTO HOCKA, OT JIMHHH 25
00JyueHus1, 1 MOXKHO TpenoTBpaTuTh npoxoxaeHrne BHII uepes yacte 36 CIMBHOrO HOCKA M UX
BBITEKAHHE B IUTCHHYIO (OPMY.

[0209]

(2) IIpumep noBeneHMsI MOTOKA PACILIABIEHHOTO METalIa

B Hacrosimem npumepe ObUIO ONpeneseHo MOBEACHNE TTOTOKA PACIUIABICHHOIO MeTalia
OTHOCHUTENBbHO V—00pa3HOW uHUK 25 00Jy4eHus COrTacHO NePBOMY BapHUAHTY OCYINECTBIICHUS
U JuHMA 25 O0O0JydeHHUs COrJIaCHO BTOPOMY BapHaHTy OCYLIECTBIeHHMs. B 3ToM ciyvae
cpaBuuBanuck [Ipumep 1 (V—oOpaznas nmunus 25 obnyyenus) u [Ipumep 3 (T—obOpa3Hast nuHuUs
25 o0ny4eHus1) U3 BBIICYTIOMSHYTHIX IPUMEPOB. Il KaXKI0T0 MOAETUPOBAHHS PACCYHTHIBAJICS
NEepPEeXOAHBIN NPOLECC, TOCKOIbKY MOTOK U TEMIIEPATypa PACIUIABICHHOIO METaJlIa U3MEHSIOTCS
B K&XIbIi MOMEHT BPEMEHHM B 3aBHCUMOCTH OT CKAaHUPOBAHMUS 3JIEKTPOHHOrO Jjy4a. B
HACTOSIIEM TIPUMeEpE 3JIEKTPOHHBIE MYIIKH, HCHojJb3yeMblie B Ilpumepax 1 um 3, Obumm
YCTaHOBIIEHBI KaK MoKazaHo Hke B Tabmune 2. Uto kacaercs [Ipumepa 3, HCIONB30BAINCEH TPU
3JEKTPOHHBIX MywmkH, W T—oOpasHas snuHus 25 obnydenus QopmupoBanach Tak, YTOOBI
otHowenne (h2/b2) mexny nmuol nmuHuK oOnydeHus (b2) u BeicoTol nuHNK 00yueHus (h2)

ObL10 paBHO 2/5.

[0210]

[Tabauma 2]

Tabnuua 2
Komnuectso tenna, {CxopocTh Pacnpenenenue DopMa IVIH
nepenaBaeMoro CKaHUPOBAHMUS TEIJIOBOTO MOTOKA o6np quIZ;[
3JIEKTPOHHBIM 3JIEKTPOHHOTO JIy4a [3JIeKTPOHHOIO JIy4a Y
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ay4dom [MBT] [m/c] (o[m])
IMpumep 1 0,25 3,7 0,02 V—ob6pa3Has popma
d1:0,05 d1:2,9
IMpumep 3 [d2:0,15 d2:3,6 0,02 T—ob6pasnas popma
d3:0,05 d3:2,9
[0211]

@ur. 44 noka3bpIBaeT paclpeAesieHHe CKOPOCTH MOTOKA MOBEPXHOCTU PACIUIABICHHOIO
MeTajula 1 MaKCUMAJIbHYK) CKOPOCTb IOTOKA MOBEPXHOCTU PACILIABJIEHHOIO METaJlla, a TaKXKe
MOKa3bIBAET OTHOIIEHHE CKOPOCTH CYMMAapHOIrO IMOTOKAa PACIIaBJIEHHOTO MeTajia K OOKOBOIA
creHke 37A uepe3 nuHelHbIN cerMeHT AB ot okpecTtHOCTH yacT 36 cnuBHOro Hocka. Crenyer
OTMETHTb, YTO OTHOLICHHWE CKOPOCTH CYMMAapHOTO MOTOKA MPEACTABISET COOOW OTHOLICHHE
3HA4YEeHUs, IPEACTABJICHHOIO MPOU3BENECHUEM CpEIHEH CKOPOCTH IOTOKA PAaCIUIABJIEHHOIO
MeTaJljia Ha JUIMHY JUHEeHHoro cerMenTa AB.

[0212]

Ilpu cpaBHeHuM pacnpeneneHus CKOPOCTH IMOTOKA IOBEPXHOCTU PACILIABIEHHOIO
metaiuia ans IlpumepoB 1 u 3 Obuto HAWAEHO, YTO XOTS CKOPOCTb MOTOKA PACIUIABICHHOTO
MeTayia K O0KOBOM cTeHke 37A OT OKPeCTHOCTU YacTh 36 CIIMBHOTO HOCKA SIBJISIETCS] BBICOKOH U
B IIpumepe 1, u B IIpumepe 3, kak npousumoCcTpupoBaHo Ha Pur. 44, CKOPOCTb MOTOKA SBJIAETCS
6onee Bbicokoii B [Ipumepe 3 mo cpaBHermto ¢ [Ipumepom 1. MakcumanbHasi CKOPOCTh TIOTOKA B
ITpumepe 3 Obuta paBHa 0,13 m/c, B To Bpems kak B [Ipumepe 1 MakcuMaibHasi CKOPOCTb ITOTOKA
oputa paBaa 0,11 m/c. Kpome Toro, oTHOmEHHE CKOPOCTH CYMMAapHOTO MOTOKA PACIUIABJIEHHOTO
MeTaJljia, KOTOPBIN MPOXOAMI Yepe3 TUHEeHHbIN cerMeHT AB, mapaenbHbliii 00KOBOM cTeHke 37
BaHHbI, KOTOPBIM MOKAa3aH B PACHPENEICHUN CKOPOCTH MOTOKA MOBEPXHOCTHU PACIIABICHHOIO
metaa Ha Qur. 44, taxke uMeno Oonee BbICOKOe 3HaueHHe B [Ipumepe 3 MO CpaBHEHHIO C
ITpumepom 1.

[0213]

Takum oOpa3om, ObLIO HalieHO, YTO MO cpaBHeHUIO ¢ [lpumepom 1, B KOTOpOM
MOBEPXHOCTHBIA TIOTOK PACIIABJIEHHOIO MeTa/la K OAHOH OOKOBOH CTeHKe o0pa3oBaics B
pe3ysbTaTe BO3HUKHOBEHMsI €JUHCTBEHHON KOHBEKIMH MapaHroHM, NMOBEPXHOCTHBIM IOTOK
pacIUIaBIEHHOTO MeTajia ¢ OoJjiee BBICOKOH CKOpOCThiO ObuT chopmupoBan B Ilpumepe 3, B
KOTOPOM TOBEPXHOCTHBIH TOTOK ObUT CPOPMHPOBAH B pe3yJbTaTeé BO3HUKHOBEHHS JBYX
KOHBEKLMI MapaHroHu.

[0214]

(3) IIpumep 3MeKTPOHHOTO JIy4da AJist yeKOopeHus pactBopeHust BHIT

3arem i BeIIIeynoMsiHyToro Ilpumepa 8 ObUIO BBIOIHEHO MOJENUPOBAHHE CIyYas, B
KOTOPOM HCHOJIb30BAJICS 3JICKTPOHHBIN Jyd JUiA yckopeHus pactBopeHuss BHII. B nactosmem
MOJAEIUPOBAHUN TAaKK€ PACCUMUTBHIBAICS NEPEXOAHBIM MPOLECC, MOCKOJbKY IOTOK H
TEMIIepaTypa pacCIUIaBJ€HHOIO MeTajula 5C M3MEHSIOTCS B KaXAbli MOMEHT BPEMEHH B
3aBUCHMOCTU OT CKAaHUPOBAHMUsI 3JIEKTPOHHOIO jy4ya. MoaenupoBaHue BbIIOIHIOCH HA OCHOBE
nomyimennii o ToM, uro BHII npencraBnsitor coboli HUTpUA THUTaHA, pa3Mep 3epHAa HUTPUIA

TUTaHAa COCTaBJsIET 5 MM, U IUIOTHOCTb HUTpuUja TutaHa Ha 10% MeHblIE IJIOTHOCTU
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PacCIUIaBJICHHOr O MeTaiia S¢.

[0215]

B Hacrosimmem mpumepe CHayasla C MCHOJb30BAHUEM OAHOU JJIEKTPOHHOW MYLIKH IJIs
npenotspatienus ucredenus BHII, kak npowuntoctpuposano Ha @ur. 12, nunus 25 o0nydeHus,
UMeEIOIIas MPSIMOJIMHEIHYI0 (OpMy, IBE KOHIEBbIE YacTH KOTOPOH el u €2 ObUIH pacHoIoKeHbl
Ha OokoBoi crteHke 37D, B KOTOpOH NpeAyCMOTpeHa 4YacTb 30 CIMBHOTO HOCKa, ObuLia
pacnoyio)keHa Tak, 4YTOOBl OJOKMpOBaTh 4acTh 36 CIMBHOrO Hocka. KommdecTBo Temua,
NepeaBaeMoro 3JIEKTPOHHBIM  JIydOM JUIs  NpenoTBpamieHus ucrtedenuss BHIL,  Obuto
ycTaHoBlieHO paBHbIM 0,25 MBT, ckOpoCcTh CKaHMPOBaHUs ObLIa YCTAHOBJIEHA paBHOH 1,6 M/c, a
CPEAHEKBaApPaTUYHOE OTKJIOHEHHE paclpenesieHus TEIJIOBOro mnoroka coctasisuio 0,02 .
Kpome TOro, saeKTpOHHBIE Jy4M HU3JIYYAJIUCh HA IMOJOKEHUS 3aCTOs MOTOKA PAaCIUIaBIEHHOIO
MeTajula ¢ UCIMOJIb30BAaHUEM IBYX 3JIEKTPOHHBIX NyILIEK IJs1 yCkOopeHus pactsopenuss BHII B
BaHHe 30, KOTOpblE OTIMYAINCH OT JJEKTPOHHOM NYILIKW A1 NPEAOTBPALLEHUs HCTEUCHUS
BHII. Ilpum 3TOM nepuoa BpPEeMEHU H3JIY4YEHHUs] 3JIEKTPOHHOIO JIyda KaXIOW 3JIEKTPOHHOU
nywmkon aist npenorepamenust ucredennss BHIT Obut ycranoBneH paBHbIM 1 €, a TOJIOXKEHUE
U3JIyYEHUS] COOTBETCTBYIOLIETO 3JIEKTPOHHOTO JIy4a ObLIO 3aUKCHPOBAHO B MOJIOKEHUHU 3aCTOS
MOTOKA PACIUIaBJIeHHOro Merasuia. KonuuecTso Temna, nepeaaBaeMoro KaXabIM 3JIEKTPOHHBIM
aydoMm njisi yckopenusi pactBopenuss BHII, Ovuio ycranoBneHo paBueiM 0,25 MBT, a
CPEAHEKBAPAaTUYHOE OTKJIOHEHHUE PacpeiesIeHHs TEIJIOBOro NoToka coctassio 0,02 m.

[0216]

Pesynbrar monenupoBanus nokas3an Ha Pur. 45. @ur. 45 nokasbBaeT pacrpeneieHue
temneparyp u nosenenue BHII nis moBepXHOCTH paciuiaBJI€HHOro Merajuia B BaHHe 30 mus
4eTbIpeX MHTEPBAJIOB BpeMeHu oT MoMeHTa nosisinenust BHII B pacninasnennom meramne Sc. Ha
auarpaMMax TEeMIepaTypHOro paclpenesieHus: ¢ JeBol cTopoHbl @ur. 45 001acTh ¢ BBICOKOH
TEMIIEPATyPO OKOJIO 4aCTHU 36 CIMBHOIO HOCKA, OTMEYEHHAsA KPY>KKOM, YKa3bIBAET MOJIOKEHUE
O0JIy4eHUs] BJIEKTPOHHBIM JIyYOM OTHOCHUTENIbHO JIMHUHM 25 oOny4eHusT B JaHHBIA MOMEHT
BPEMEHH, a OTMEUEHHbBIE KPYXKKOM OOJIAaCTH JIMHUI 26 MoJauu ¢ BBICOKOH TEMIIePaTypoil OKOJIO
KOHLIOB 4acTH 36 CIMBHOIO HOCKA YKAa3bIBAIOT MOJOKEHHSI HJIEKTPOHHBIX JIyUel AJis YCKOPEHUs
pacteopenust BHII B cooTBeTCcTBYIOIMNIT MOMEHT BpeMeHH. KpoMe TOoro, ABe BEpXHUX U HUKHUX
JEHTOOOpa3HBIX YaCTH C BBICOKOH TeMIepaTypoll O3HA4YarT JABEe JUHHM 26 Tmopjayd, a
HU3KOTEMIEPATypHAasi 4aCTh OKOJIO BHYTPEHHEN MOBEPXHOCTH BAHHBI O3HAYAET YaCTh, B KOTOPOU
copmupoBaics rapHUcak 7. B nononHeHue k 3ToMy, cripaBa Ha Our. 45 moka3aHbI MOJIOKEHUSI
BHII nsis COOTBETCTBYIOIIMX UHTEPBAJIOB BPEMEHHU.

[0217]

Kak nmpoummoctpupoBano Ha Pur. 45, BHII, xoropeie Haxoawiuch OKOJO JUHUN 26
noxauu yepes 0,8 ¢ nocne nosienenust BHII B pacriiaBieHHOM MeTasuie, NepeMelaiich 4epes
BHYTPEHHIOIO 4acTb BaHHBI 30 ¢ TeueHuem BpemeHu. Uepes 27,7 ¢ nocne nosinenus BHII B
pacrutaBnieHHOM Metaiie MHOkecTBo BHII Haxomunock B MONOKEHUSX (ITOJIOKEHHSX 3aCTOS
NIOTOKA PACIUIABJIEHHOTO MeTajula), 0003HAUEHHBIX KPY)KKaMU Ha UarpaMMax, MOKa3bIBAIOIINX

nosenenue BHII Yepes 27,8 ¢ nocne nosissienust BHII B pacniaBieHHOM MeTaie 3J1€KTPOHHbIE
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Jy4H U3Ny4aiuch B TedeHue 1 ¢ Ha 3Tu oOpasosasiuuecs rpymnmnsl BHII ¢ ncnonps3oBanuem nByx
3JIEKTPOHHBIX MNylIeK Ajs yckopenus pactsopenust BHII. B pesynbsrare BHII pacrBopsinuce
yepes 28,8 ¢ mocne mosieiennss BHIT B pacraBnenHom meraiute. Takum oOpasom, ObLIo
MOKA3aHO, 4YTO IIyT€M OIpPENeNIeHUss MECT 3aCTOsi B IIOTOKE paCIUIaBJIEHHOTO MeTaula u
U3JIyY€HHs] DJIEKTPOHHBIX JIy4ell Ha COOTBETCTBYIOLIUE IIOJOXKEHUS 3aCTOsl B IIOTOKE
pacIIaBIeHHOIO MeTaJljia BO3MOXKHO yBepeHHO pacTBopsaTb BHII Ha panHeli cTtanuu.

[0218]

B TO BpemMs kak @peANOYTUTENbHBbIE BapUAHThl OCYLIECTBJICHUS HACTOSLIETO
n3o0pereHust ObUTM TOAPOOHO OIMHUCAHBI BBIE CO CCBHUIKOH Ha TNPHJIOKEHHBIE YEePTEKH,
HacTosiee M300peTeHrne He OrPaHMYUBAETCS BBILICONHCAHHBIMU mpuMepamu. OUeBUIHO, YTO
CHELIUAIUCT B TAHHOW O0JIACTU TEXHUKH OyIEeT B COCTOSTHHH pa3padoTaTh pa3iudHbIe MPUMEPHI
U3MEHeHUH W MOMU(UKAIWA B Tpeneiax TEXHUYECKOW HJeH, ONMHMCAHHOH B MpHaraeMoin
¢dopmyne wuzoOpereHus, U CilEAyeT IMOHMMAaTh, YTO TaKHe NPUMEPbl OYAYT €CTECTBEHHO
NPUHAJIEKATh K TEXHUYECKOH 00JIaCTH OXBaTa HACTOSIIETO H300PETEHMS.

[0219]

Belne ObpliM mpuBeneHbl INIAaBHBIM 00pa3oM IMpHMEPbl MPOM3BOACTBA ciuTka 50 u3
TUTAaHA C UCIIOJIB30BaHNEM BaHHBI 30 1 JuTelHON popmbl 40, B KOTOPBIX METATMUECKOE ChIPhE
5, sBisFOINEeecss OOBEKTOM IUIABIEHHS JUIsI Criocoba MPOM3BOJICTBA METAJUTMYECKOTO CIIMTKA
COIJIAaCHO HACTOSIIIMM BapHAHTAM OCYLIECTBJICHUS SIBJISIETCS, HAIPUMED, ChIPEM M3 TUTAHA WU
TUTaHOBOro cruiaBa. OQHAKO CIOCOO MPOM3BOACTBA METAIMUECKOTO CIMTKA MO HACTOSIIEMY
N300pETEHNIO TaK)Xe MPUMEHUM K TeM CJIydasiM, B KOTOPBIX IJIABUTCS METAJUIMYECKOE CBIPhE,
OTJIMYAKOLIEECss OT TUTAHOBOTO CBIPbS, U MPOU3BOAMUTCA CJIUTOK M3 COOTBETCTBYIOLLETO
METAJUINYECKOr0 ChIpbsi. B wacTHOCTH, €roco0 MPOM3BOACTBA METANJIMUYECKOrO CIUTKA I10
HACTOSAIIEMY HM300pPETEeHHI0 TAaKKe MPUMEHUM K CIY4ar IMPOU3BOJICTBA CIHTKA AKTHBHOTO
MeTajlja ¢ BBICOKOM TEMIEepaTypoll IUIaBJIE€HUS, B KOTOPOM MOXKHO TIPOM3BECTH CJIMTOK,
UCTIONB3YSl  JJIEKTPOHHYIO — MYIIKY, CIOCOOHYIO — YIIPaBJSATH  MOJIOKEHHEM  OOJy4eHUs
3JIEKTPOHHBIM JIy4OM, U 3JIEKTPOHHOJIYYEBYIO I€4b, MMEIOLIYK) BaHHY, KOTOpas HaKaIlJIMBAET
pAacIUIaBIEHHBIN METAJUT U3 METAJUTMYECKOTO ChIPbS, B YACTHOCTH TaKOTO, KaK TaHTaJ, HUOOHH,
BaHAWH, MOJUOIEH WM LUPKOHWHA. J[pyruMu ciioBaMu, HacTosiiee H300peTeHHe MOKET OBbITh
0coOeHHO TmpuMeHeHO J(P(GEeKTHBHO K CJIy4Yar MPOU3BOJACTBA CJIMTKA, COAEpPIKAIIero
COOTBETCTBYIOLIHE YIIOMSHYThIE 3JIEMEHTHI B 0011eM KonmuuecTBe SO mac.% wnu Oonblire.

[0220]

Kpome Toro, ¢opma BaHHB, K KOTOPOHW MpHMEHSETCS Crnocod MPOM3BOACTBA
METAJUINYECKOrO0 CJIIMUTKA B COOTBETCTBUM C HACTOSLIUM BAPUAHTOM OCYIIECTBJICHUs, HE
OrpaHUYMBAETCS MPSIMOYTOJbHON (popmoii. Hampumep, crocod mpou3BOACTBa METAIUIMIECKOTO
CJIIUTKA B COOTBETCTBUU C HACTOSALIUM BAaPUAHTOM OCYLIECTBJIEHUS TaKXKe NMPUMEHUM K BaHHE,
umeroeil GopMy, OTIMYAIOLIYIOCA OT MPSIMOYTOJbHON, B KOTOPOH OOKOBBIE CTEHKH BaHHBI
UMEIOT KPUBOJMHENWHYIO (POPMY, TaKyIO KaK 3JUTUITHYECKAst WA OBAJIbHASL.

CITMCOK CCBIJIOUYHBIX OBO3HAYEHWH

[0221]
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1 — DnexTpoHHONyuYeBas MUIABMIIbHAS edb (DJI-T1eun)

5 —Merannuyeckoe Chlpbe

5S¢ — PacninaBneHHbIN MeTaI

7 —T'apHucax

8 — BHII

10A, 10B — YacTb noga4u chipbs

20A, 20B — DnexTpoHHas MyLIKa JUIsl [JIaBJIEHUS ChIPbs

20C, 20D — DnekTpoHHas MylIKa sl MOANEP KAHUS TeMIepaTyphbl PacIUIaBIEHHOTO
MeTaa

20E — DnieKkTpOHHAs MYIIKA sl TUHEHHOTO 00 Ty4eHHsI

23 — Obnactb 00NyUeHUs! [UTE COXPAHEHHsI TeIIa

25 — JIunus obydeHust

26 — JIuaus nonavyu

30 — BanHa ouucTku

36 — YacTb CIMBHOTO HOCKA

37A, 37B, 37C — bokoBast CTeHKa, B KOTOPOI HE MPeayCMOTPEHA YacTh CIIMBHOTO HOCKA

37D — IlepBast OOKOBasi CTEHKa

40 — Jlureitnas ¢popma

50 — Cnurok

61, 62, 63 —IloTok pacrIaBJIeHHOrO MeTalIa
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®OPMYVYJIA H30BPETEHUA

1. Cnoco® mpou3BOICTBA  METAJUIMYECKOTO  CIMTKA IyTeM  HCIOJb30BAHUSA
3JIEKTPOHHOJYUEBOM MEYH, UMEIOLIEeH 3JeKTPOHHYIO MYIIKY, BBIIOJHEHHYIO C BO3MO>KHOCTBIO
YIPABJIEHUS TOJIOKEHHEM OOJydeHUsl SJIEKTPOHHBIM JIYYOM, M BaHHY, KOTOpas HaKarlJMBaeT
pacIyIaBIeHHbI METaul U3 METAJUIMYECKOTO ChIpbsl, MPUYEM 3TOT METAUIMYECKUN CIHUTOK
comepxxur B cymme 50 mac.% wuiam Oonblie MO MeHbLIEH Mepe OJHOrO MEeTAJUINYeCKOro
3JIEMEHTA, BBIOMPAEMOrO0 M3 TPYIIbL, COCTOSIIEH W3 THUTAaHA, TaHTaua, HUOOWS, BaHAIUS,
MOJIMOZCHA U LIUPKOHUS, PUYUEM:

CpeAr MHOXECTBa OOKOBBIX CTEHOK BAHHBI, KOTOpas HAKAIUIMBAET paCIUIaBJICHHBIN
METaJUlT U3 METAJUIMYECKOrO ChIpbs, MepBas OOKOBash CTEHKa SIBJSIETCS OOKOBOW CTEHKOM,
CHA0KEHHOW YaCThIO CIMBHOIO HOCKA JUJISl BBITEKAHUS PACIUIABJICHHOTO META/Ula M3 BAHHBI B
JUTEHHYIO opmy;

JUHUS OOJIyUeHHs] PacIoyiaraeTcsi B MOCHENyIOIIed IO TEeUeHHI0 O0JacTH MEXAy
NPEAIIECTBYIOIIEH MO TEYEHUIO OOJACThIO, B KOTOPOH METAJIMUECKOe ChIphE IMOAAETCS Ha
MOBEPXHOCTh PACIUIABIICHHOTO MeTajla, U TepBOH OOKOBOW CTEHKOH, Tak, YTO JIMHHS
o0xyueHust ONOKHPYET 4acTh CIMBHOIO HOCKA, M JIBE€ KOHILEBBIE YACTH JIMHUU OOJIyYEHHS
pacIojararTCsl B HEMOCPEICTBEHHOMN OM30CTH OT OOKOBOW CTEHKHU BaHHBI,

NEPBbI 3JIEKTPOHHBIN JIyd U3J1y4aeTcsl Ha MOBEPXHOCTh PacIIaBI€HHOIO METajlla BJOJb
JMHUU OONy4YeHUsT; U

U3JIyY€HUE TIePBOrO 3JIEKTPOHHOTO Jiyya BJOJb JIMHUUA OOQJIYYEHHs YBEJIUYHBAET
Temneparypy nosepxHocTH (T2) pacriaBaeHHOro MeTalia Ha JIMHUN OOJy4deHUs BbIIIEe CpeHel
temnepatypbl noepxHocTu (TO) Bcelf MOBEPXHOCTH pacIIaBIEHHOIO MeTajula B BaHHE, U
oOpasyer B Hapy>XHOM CJIO€ pAaCIUIABJIEHHOTrO MeTajijga OOpaTHBbIA IOTOK pacCIlIaBIEHHOTO
MeTaljIa, HAPABJICHHBIH B MPOTHUBOIIOJIOXKHYIO OT NepBOH OOKOBOI CTEHKE CTOPOHY OT JINHHH
o0TyueHust.

2. Croco® mpoM3BOACTBA METAJUIMYECKOTO CIMTKA MO M. 1, B KOTOPOM JIB€ KOHLIEBBIE
YacTH JIMHUU OOJYYEeHHUsl PACIONaraloTCs B HEMOCPEACTBEHHOW OJIM30CTH OT MepBOil OOKOBOM
CTEHKH.

3. Crnoco® mpoM3BOACTBA METAJUIMYECKOTO CIIMTKA MO M. | uiam 2, B KOTOPOM [BE
KOHLIEBBIE YACTH JIMHUU OOJYYEHHUs paCIOJararoTcs y BHYTPEHHEH MOBEPXHOCTH OOKOBOIA
CTEHKH HJIU B 00JIACTH, OTCTOALICH OT BHYTPEHHEH MOBEPXHOCTH OOKOBOM CTEHKU Ha 5 MM WM
MEHBIIIE.

4. Cnoco0 mpou3BOICTBA METAJUIMYECKOTO CIIUTKA IO JII00OMYy U3 M. 1-3, B KOTOpOM
MOTOK PaCIUIaBJIEHHOTO METAJUIA SIBJSIETCS TOTOKOM OT JIMHUU OOJIyYeHHsI, KOTOPBIH TOXOIUT JI0
OOKOBOW CTEHKH, KOTOpas MPOXOAMT IO CYIIECTBY NEPIEHAUKYJSIPHO K MepBOH OOKOBOIA
CTEHKE.

5. Cnoco® mpou3BOACTBA METAJUTMUECKOrO CIUTKA MO JII0OoMy 3 . 1-4, B KOTOpOM
TUHUS OOJy4eHHUS] UMeEeT BBIMYKIYI0 (OpMy, KOTOpas BBICTYIAET OT YacTH CIMBHOIO HOCKA B
OOpaTHYIO CTOPOHY.

6. Croco® nmpou3BOACTBAa METAJTMYECKOTO CIUTKA MO M. 5, B KOTOPOM JINHUS O0JTy4eHUst
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umeer V—obpas3Hyro Gopmy miu GopMy AYTH OKPYKHOCTH, UMEIOIIEH AHaMeTp, KOTOPbIi paBeH
vy OoJblIIe YeM IHUPHHA BBIXOJHOTO OTBEPCTHUS YACTH CIMBHOTO HOCKA.

7. Cioco® mpoOM3BOACTBA METAJUIMYECKOrO CIUTKA MO JI0OoMy M3 . 1-4, B KOTOpOM
auHUS  oOnydenuss umeer T—oOpasHyro ¢GopMmy, KOTopash BKJIOUAaeT B ce0s TMEpPBYIO
NPSIMOJIMHEHHYI0 4acThb BIOJb MEPBOHl OOKOBOW CTEHKM MEXAY 3TUMH JABYMs KOHILIEBBIMU
4acTsAMM, M BTOPYK MPSMOJMHEHHYIO 4acTb, KOTOpas MNPOXOAUT MO  CYIIECTBY
NEePIEeHANKYJISIPHO K EPBOH MPSIMOJIMHEWHOH YacTH B CTOPOHY OT NepBOH OOKOBOW CTEHKH.

8. Croco® mpoM3BOACTBA METAIMYECKOTO CIMTKA MO JroOboMy u3 mm. 1-3, B KOTOpOM
JuHUS 00yueHust uMeeT GopMy TPSIMOU JIMHUU BIOJIb TIEPBO OOKOBOWM CTEHKHU MEKAY STUMH
IBYMsI KOHLIEBBIMH YaCTsIMU.

9. Cnioco® mpoOM3BOACTBA METAJLUTHUECKOrO CJIUTKA MO JII0OOMy mM3 mml. 1-3, B KOTOpOM
MOTOK PacIIaBJIEHHOIO MeTaJlIa;

SIBJIIETCS IOTOKOM OT JIMHUH OOJIYYEeHHUsI B CTOPOHY OT MEepPBOH OOKOBOW CTEHKH,

SBIIIETCS TIOTOKOM K LIEHTPY OT Mapbl OOKOBBIX CTEHOK, KOTOpbIE OOpaIeHbl ApPYTr K
APYTY U KOTOPbIE MPOXOMAT MO CYILIECTBY NMEPIIEHANKYJISIPHO K EPBOH OOKOBOM CTEHKE.

10. Cmoco® mnpou3BOACTBA METAUTMYECKOTO CIMTKA MO M. 9, B KOTOPOM JIMHHUSA
00JTyueHUs1 UMEeeT BBIMYKIYIO (POPMY, BBICTYIIAIOIIYIO K YaCTH CJIMBHOTO HOCKA.

11. Cnmoco® mnpou3BOACTBA METAUTMYECKOTO CJIMTKA MO M. 9, B KOTOPOM JIMHHUSA
obnyuenust umeer U—oOpaszHyro ¢popMy, comepKainyo:

NEPBYI0 TMPSIMOJIMHEHHYI0 YacThb BIOJb INEpPBOH OOKOBOW CTEHKH MEXAY IBYMs
KOHLIEBBIMU YaCTAMHU, U

BTOPYIO NPSIMOJIMHEHHYIO 4YacTb U TPETbK MPAMOJMHENHHYIO YacTb OT JBYX KOHLEBBIX
4yacTeld MepBON MPSIMOJMHENHOW 4acTH, KOTOpbIE MPOXOAST, COOTBETCTBEHHO, BJOJIb IAphI
OOKOBBIX CTEHOK, KOTOpble OOpameHbl APYr K APYrY U KOTOpPbIe MPOXOIAT IO CYIIECTBY
NEePIEeHANKYJSIPHO K IepBOi OOKOBOM CTEHKE.

12. Crioco6® mpou3BOACTBA METAIMUECKOTO CIIMTKA TO JEoObomy u3 mm. 9—11, B koTopom
BTOPOI 3JIEKTPOHHBIH JIy4 U3JIy4aeTcs Ha MOJOKEeHHE 3aCTOs TOTOKA PACIUIABIEHHOTO METaJLIa,
KOTOPBI BO3HMKAET Oylaromapsi H3JIyYE€HHIO NEPBOTO 3JIEKTPOHHOIO Jiyya BIOJb JINHUH
o0ny4eHwusl.

13. Criocob mpou3BOACTBA METAIMUECKOTO CIMTKA NO JFobomy u3 mi. 1-12, B koTopom
MHOXECTBO TIEPBBIX 3JIEKTPOHHBIX JIyded HM3JIy4arOTCsl BAOJb JIMHUH OOJNy4eHHS C
UCTIONIb30BAHUEM MHOJKECTBA 3JIEKTPOHHBIX MYIIEK TaK, YTOOBI MYTH MEPBBIX 3JIEKTPOHHBIX
Jydeil nepecekanuch UK MepeKPbIBAIMChH Ha MOBEPXHOCTH PACIIaBJIEHHOIO METalIa.

14. Cnocob mpon3BOACTBA METAJUTUYECKOTO CIUTKA 1O JJro0oMy u3 min. 1-13, B KoTopoMm:

BAaHHA COAIEPKUT OAHY TOJBKO BaHHY OUUCTKH; U

METAJTMUECKOE ChIPbE IIABUTCS B YaCTU MOJIA4YH ChIPbsl, PACIUIABJIEHHOE METAIIINUYECKOe
CbIpb€ KamaeT M3 4acTU NMOJAuM ChIpbi B BaHHY, M METAJUIMYECKOE ChIPbE€ B PACILIABIEHHOM
MeTaJljie OYMIIAETCs] BHYTPU BaHHBI OUUCTKU.

15. Cnocob mpou3BoACTBa METAITMYECKOT0 CIUTKA 1O Jro0oMy u3 min. 1-13, B koTopoMm:

BaHHA TIpEe/CTaBisAeT COOOM MHOIOCTYNEHYAaTyl0 BaHHY, B KOTOPOH MHOKECTBO
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pa3zeNeHHbIX BAaHH OOBEIUHEHBI U PACTIONOKEHBI IIOCIEA0BATENBHO; U

B KQ)KJIOM U3 Pa3[€JIeHHbIX BAHH:

NEPBBIH HJIEKTPOHHBIN JIy4d W3Jy4aeTCsl Ha MOBEPXHOCTh PACIUIABIEHHOTO METAJIa BOJb
JVHUU OOJIy4deHHUs, KOTOpas pacrojiokeHa TaKuM 00pa3oM, 4TO JIUHUSA OOJydeHUs OJIOKUPYEeT
YaCTh CIMBHOTO HOCKA B OOJIACTH HUKE IO TEYEHUIO, a ABE KOHIIEBbIC YaCTH JIMHUH OOTyUeHHs
pacrosaraloTcs B HEIOCPEACTBEHHON OIM30CTH OT OOKOBOMN CTEHKHU pa3/ie/IeHHOI BaHHBL

16. Cioco® nmpon3BOACTBAa METAJUTMYECKOTO CIIUTKA 1O Jr00oMy u3 mm. 1-15, B KoTopom
METaIJINYEeCKOe ChIpbe comepskutT S0 Mac.% it OOJblIe 3JIEMEHTaPHOTO TUTAHA.

ITo noBepenHocTn
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