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BBEJAEHUNE

Ycnewnoe pasBHTHe MHOTHX oTpacliel coBpeMeHHKOfl TeXHHKH
HEMBICTHMO €3 MpHMeHeHHd HCTeHNX MeTalNoB W ClelHanbibiX
CN/AaBOB, MOAYUYEHHBIX Ha HX ocHose. [lpu coopysenun ycrpofcTm
[ TeHepalrH BJeKTPHUeckoH 3HepTHH Ha (ase HCIOAb30OBAHHS
TeNJIa, BOSHHKAKUIETO B [E3YyJAbTaTe AAepPHHX peakuHil, npu H3roTos-
JAeHdyn WIEKTPOHHON ammapaTyphl, CTPOHTENLCTBE CBEPXCKOPOCTHOTO
TPAHCTIOPTA IMPOKOE NPHMEHeHHe HAXONAT TaKkHe MeTaNNH, Kag
IMPKOHHI, TahHNA, THTAH, repMannil, KpeMHud, HHOOHH, TaHTaN,
BaHagnil, MoJHGIeH, XpOM u MHOTHe ApyTHe.

HeofxoaHMOCTE TIOJAYUYEHHS] 3THX METajJOB B YHCTOM BUJe C
BEChMA HM3KHM COJepKaHHeM B HAX pasJHuHBIX npiMeced H ofyc-
JOBHAA GHICTPOE PABBHTHE HOBOH OTPACHH COBPEMEHHONO METaJ1yp-
FHYECKOTO TIPOH3BOECTBA — BAKYYMHONR MeTasLIyprii,

Hosgule, Gosee BEICOKHE TPEGOBAHHA NPelbLABAAIOTCH TONeph # K
OOBIUHON MPOAYKIUH CTANENNABRIBHOTO TIPOH3BOXCTBA. KpymHble
CJAWTKH, NpeHA3HAYEHHbIE JAJAA H3TOTOBJAEHHA BAJOB MOLIHBIX Typ-
GHH, 3NeKTPHUYECKHUX TeHePaTOPOB B HECKOJALKO COT THICAY KHJOBATT,
HeoGX0oANMO OT1XHBATH M3 CTANH ¢ BeChbMa HH3KUM COAepXKaHHeM Bo-
mopoga. B KOHCTPYKUHOHHBIX  JIerHPOBAHHBIX CTalfX, [PeaLCOBOM
CTaNH BBHICOKOE cONePIKaHHe BOZOPOAA TAKXKe HEIOMYCTHMO.

JKaponpounsle clyaBk, WCROJAb3yeMble I8 H3TOTOBJECHHS JeTa-
Aefl peakTHBHBIX ABurartefeil caMoJeroB, 06Aagaiot EOCTATOYHOS
OJACTHYHOCTBIO TOJMbKO NPH MHHHMAIBHGOM COREPHKAHUA B COJaBax
HeMeTaJNMYeCKHX BKMouerul. Hanexnaa u gnurtenbHas pabora
MOAIIANHHKOB B npHBopax ¢ BeCbMa MAaJHM MOMEHTOM TpOTaHAR
HJK ¢ DUEHb BOJBLIMM uHcaoM ofoporos (Bojee cTa THICAY B MUHY-
TY) MOXeT ObiTh ofecrmeyeHa JMIb B CAy4ae H3TOTOBACHHA 3THX
NONIUMITHAKOB H3 CTaJH, CBOGOAHON OT KPYMNHBEIX YacTHL HeMeTaJlaH-
YeCKHX BEJIOUeHHi. JIMCTHI M3 HepiKapewulell XpoMoHHKeNeBoll CTa-
JIH TOJUIHHOIO B HECKOJBXO JNeCATKOB MMKPOH MOTYT GbITh NOJYUEHD
OpH YCJIOBHH, €CIN CONECPHKAHNe YIVIepOAa B 5TOH CTaJH He NMpeBbi-
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1aer npeneJa €ro pacTBOpPHMOCTH B MeTaJd/e npH KOMHaTHOM Temre-
partype, T. €. B TOM CAy4Yae, KOraa cTaflb He CKAOHHA K HHTEpKPHCTAJI-
JUTHOH KOP pO3HH 6e3 NONOMHHTENBROFQ JerHPOBAHHA THTAHOM, HHO-

OHeM MM TauTanoM,
CraJii u cnyaBh ¢ BECbMA HH3KHM CONlEpIKaHHEM rasos (KHCAO-

poaa, BOAOPOLA, a30Ta H ADP.}) H HEeMeTaNAHYeCKUX BRIAIOUEHHH MOryT
OBITb TOJTYYEHH! JHIL B Pe3y/bTaTe IPUMEHEHUST BAKYyYMa B npouec-
ce BMIJIABKH, Pa3JUBKU H nanbHeltmiedi ux obpaboTKu,

IlpuMenende BakyyMa — 3T0 HOBHIH H HAJeXHBIT TyTh NadAbHeR-
el cOBepINEHCTBOBAHHA COBPEMEHHBIX TNPOLECCOBR MPOU3BOACTBA
CTAJ/IH H CINIABOB, KOPEHHOro YJYUlUIeHNA KAYecTBA MPOAYKLUHH H 110-
BHIIEHUA BHIXOAA MOJHOIQ B ‘METaJVYPTHH.

NHAYKIIMOHHBIE BAKYYMHBIE ITEYA

HHIyKUHOHHBIE BaKyyMHbie Teyu Yme [aBHO HAILIM LIHPOKOE
ApHMeHeHe B AAa00pATOPHOR NPaKkTHKE, OOHAKO KAK NPOMBII/EHHbE
arperaTef, npeiHasHaYeHHHe A/9 BHIJIABKH B HHX GOMLIINX KOJH-
4eCTB MeTafljla, 3TH M€Y CcTaln HCMNoMAb30BaTheA JHLL HeAaBHO.
EMkocts NpOMEILIJTEHHEIX HHAYKEHOHHEIX BaKyYMHBIX [eYefi p Ha-
crofllee BPeMs Jo0BeneHa no 1,5 T

HuayKuHOHHEIE BAaKyYMHble neuu ABAAIOTCA HauGodee moaxoas-
WHMH AN7 BHIIABKH B HHX CTAJEH B CIMIABOB ¢ HA3KHM COJEPHAHH-
em yraepona. Ilpu sToM Hu3KOe coRepiKaHue KHCAOPOAA B CTany
MOXeT OBITH JOCTHTHYTO NyTeM HCNOJNBb3UBAHHA B KAueCTBe PacKHC-
JAuTeNAs JAHIUL ofHOrQ yraepoaa. TakuMm ofpazoM, B HHAYKUMOHHBIX
BAKYYMHbIX 11e4aX BOSMOKHO NORYYATh CTAAH He TOJMbKO ¢ HH3KHM
CONEePKAHUEM PACTBOPEHHOIO KHCNO0PGAA, HO H BechbMa 4YHCTHE 1O
HEMETAMNHYECKKM BKJIOUEHHAM — MPOAYKTAM peaklUMit pacKucae-
HRd.

Tak, HanpuMep, OCHOBHBIE CBOHCTBA TPAaHCQOPMATOPHOH CTaJR
y1aJ0Ch 3HAUNTENbHO YJAYYLHTb B Pe3ysbTaTe BLIJIABKH €€ B HH-
BYKUMOKHOHK BakyyMHOH meyy mofi JAapdeHuem mopagka 1—10 mxm
pr. cr. {1}

B ta6a. 1 npueeneno cpaBHeHHe CBOWCTE TpaHchopMaTopHOf
CTa/H, BHIMAABICHHOR B OOBIYHOA H BaKyyMHOH JaloparOpHEIX HH-
DYKUHOHHBIX nevax.

Tacaunal

Basnme meTofa BHIMAAEKR HA croMcTBa TpaHcdopMATOPHON CTaan

BaTtiyme notepu MarndTH2A DPOHRUAEMOCTE
Mevoxn amixe 2efapem K ospuuTHBHan
BEIMAABKH cm::
8
P Py AAYAALHAA | MAKCEMAlkHaR pe

O6eiunmft | 0,90—1,18 | 2,06—2,70 | 500—640 |5 400--9 000 [0,352—0,535
B Bakyyme | 0,67—0,85 | 1,67—1,78 | 1 100—4 000 [10400—13300(0,220--0,283

Ha pue. 1 mokasanel cTaTHYeCKHE NeTAH THCTepesnca Tpauchop-
MaTOPHOH CTaJM ABYX IMABOXK — OAHOMH, BHINIABJEHHON B OGBLIMHOM
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AHAVRKUHOHHGH heqn (ndaska Ne 3} n Bropoit (naaska Ne 9) —®B
BakyyMuol. Menpnras naomages netnd AJAsa CTaAH, BEINJIaBAeHHOMH
B BAKYYMHOMH meun, KOHeuHO, XapakTephayer M OoJee HH3KHe TOTe-
PH 3HEPTHH Ha NepeMardHNyHBaHHUe,

Yayuienue csoficTs TpanchopMaTOpPHOl cTaAH, BHNNABJIeHHOH
B BaKyyMe, GOm0 AOCTHIHYTO 34 cyeT Go/iee HM3KOTO COAEpAAHHUA
KHCAOPOAA H, B COOTBETCTBHH C STHM, HEMETAJNHYECKHX BKJIIOYeHUH,
qeM B CTaJH, BHNAaBAeHHoll B ofbluHolt neud, HeHcTBHTENbHO, CO-
fepaHge KHCJOPOAA B cTAJH, BHNJAABJAEHHOHR B 06buHOH neyH, 6H-
%o B npegenax or 0,0145 go 0,0196 npouenTa M HeMeTaiHYECKHUX
BrJiodensii — ot 0,034 mo 0,050 npouenta; B cTadH, BHIAZBICHHOH
B BAKYYMHOI NeyH, Cofiep)kaHHe Kuchnopofa OBJIo B Npelefaax ot
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Puc. L. Crargueckne meTsiH ricrepesuca TpaHcopMaropHOd cranu

0,0019 go 00026 u neMeraiasHueckyx BKaoyenuid —or 0,004 xo
0,007 npoueHra.

Kpome TOro, 4aCTHIB BKJKYEHHH, BLIASNEHHBE TNDH AHOLHOM
pacTBOPEHNH CTAJH, BHILIABJEHHOH B BaKyyMe, OKa3aJuCh Hemar-
HUTHBEIMH.

Bonee Bricokas creneHr YHCTOTH METansa f10 HEMETAJMHUSCKHM
BRAIOYEHHAM O0SCNeudaa BO3SMOKHOCTh NOJYYEHHK KDYNHODO sepHa
B CTaJH, BEONABACHHOH B BaKyyMe.

Hpyroit npumep: TpaHcdopMaTopHas cTadb OGB4 BHINJABJAEHE
B NPOMBILINEHHON BAKyYMHOH HHAYKIMCHHON meun eMxocThio 150 ke;
OCTaTOUHOE JaBJEHUE B TIEYH NPH BHIIEPKKe B Hell XHIKoro Mertan-
na cocraBasao 1—2 mm pr. cr. CoepXanne KpeMHHA B CTaldH OT
3,45 mo 4,12 npouenra.

HecMoTpss Ha noBLIIUEHHOE COAEpKaHHe KpeMHHK, CTajdb Obiaa
npokartaHa #a ¢TaHe XOJOAHOH NpPOKaTKH B JedTy moaurnaed 0,32;
0,20 u 0,08 ma.

Koapuuruenas cuaa TpanchOpMaTOPHOW CTaJH, BHIMLIABIEHHON

B 150-kz neus, B BaBHCHMOCTH OT TOMUMHEI JHCTOB OHIJIA CHEAYIO-
uei:

Tomunea Aucros, #M . . . 0,32 0,20 08

Kospuitughan cuaa, spem  0,204—0,314  0,234--0,376 0, 256—0 315

B pesyabrare HaGaiogeHHil YCTAHOBJEHO, 4YTO NpH BHIJaBKe
TpaHcdopMaropuofl cTalk B BaKyyMe MUAKHH MeTans OUHILAETCA
OT KHMCJAGPOAA M Cepbl MPH OTCYTCTBHM lUJaKa Ha MOBEPXHOCTH ME-
taana, PackHCAHTENBRAA CMOCOGHOCTL YIAEPOna NPH CHHMKEOHHM AAB-
JieHHd B MJABHJABHOM TPOCTPAHCTBe m0 1 MM PT. CT. UOBBIAETCH
nouthH B ¢ro pas (2]

Hcnoassopanne saxyymMa TmpH BHNJaBKe paHcdopMaropHof
cTaqu ofecneyHpaeT BO3IMOMHOCTh TOBBIIEHHR COMepXaHUsA B Hel
KPeMHHS H CHHKeHWS BATTHHX noreps Ha 20—25%.

TlonoGHoe cHMKEHNE BATTHBIX TOTEPh HMeET OTpOMHOE HapomHO-
X03afCTBEHHOE 3HAYEHHE B NepHOJ OBICTPOrO POCTA HOBBIX YCTaHO-
BOK AJA TeHepauuu sJeKTpHuecKol sueprus. Ecam oas coopyxeHnd
YCTPOHCTE, CBA3aHHEIX ¢ TIepepavell W pacnpelefeHHeM 3JeKTpHye-
CKOM 3HEPrAM, HIMOMBL3OBATH TPAHC(HOPMATOPHYE CTANb, BATTHHIE
noTepu KOTGpOﬁ Ha 20 IPOUEHTOB HHXKe, UeM CTaJaH, HHHe HCIOJib-
s8yeMoH, TO, MPHHUMAA COBPEMeHHbI} YpoBeHb Pacxoda >TON CTaJy
Ha CHJIOBBIE TPAHC(HOPMATODH, eXerofHas 3KOHOMMS  IASKTpHUe-
CKGH 3HEDIHHU, TOMBKO NPH IKCHAYATALUHY BHOBE BBOLEMAIX KaXIbIH
rofl TpaHcdopMaTopoB, cocTaBdaT Godee 500 MUJNAHOHOB KHIOBATT-
yacoB. Menonw3opanye TpascpOpMAaTOPHON CTAJTH YAYYINEHHOTO Ka-
YecTBA NMO3BOJMT, NOMHMO 3KOHOMHU 3JeKTPUUECKDl 3IHeprHM, CHHU-
84Tk pacXod 3Tol cTadu U MeZH Ha COOpyXende TpaHCHOPMATOPOB.

TMosoxureapiblie pe3yabTAaTH B OBBIIEHHHM KaueCcTBa XPOMOHH-
KeJepoll Eepxapelolled cTasd TMoAydeHs mpx OGe3yr/epoXKHBAHHY
3TOfl CTanH B HHAYKUHOHHON BaxyyMHofi meun (3]

Kaxk uzBectHo, B nocnegsee BpeMd, 3a CUET NPHMeHeHHsT KHCJO-
pola, 3HAUMTEABHO VAYUIEHL TMOKa3aTeJH [POH3BOLCTBA HepxkKa-
Belomel cTaNy MeTeA0M nepenaaBa oTxonos atofl ctaad. Hecmor-
pA Ha 3TH JO0CTHKEHHSA, HeJb3A HbIHE HCTOAL3YEeMbI{ MeTo MpH3Harh
OT'THMAJbHBIM, BCASACTBHE TOTO, UTO NMPH €r¢ MPHMeHeHHH HEAb3s
N0JYYHTh HEPIKABEIOWYI) CTab ¢ BechMa HH3KHM codeprKaHueM yr-
gepoga. Kpome Toro, mpu 3TOM MeTOJe BHINJABKY TOTEpd XpoMa
OCTAKOTCH elle OUeHb BHICOKMMM (HHOTRA AocTHraot 20 nponeHToRB
OT COIePXKaHHA XPOMA B OTXORAX HepKABEIOUIeH CTalH); NOBBILAET-
cA TakiKe PACXOM OTHEYHNOPHHIX MATEpHAIOB #3-3a GBICTPOro HaHoca
(pyTepOBKM TIOOHHBl H OTKOCOB HVIOBHIX MeueH.

[TosToMY no-npexHeMy HeOOXOHHMO TPOLOJIKATbL NOHCKH Oonee
palHOHAJBHOIO METOAa HCHQAb3OBAHHS OTXONOB HepKaBCHLKHX
cTaneii.

Otxoznl ctann 1 X18HIT nan xpoMonukenesaa ctajp 6e3 THTAHA,
CNEeUHAJNLHO BHINJABACHHAS ANA uenefl MCCARIOBAHNS, cofepsKatian
no 0,12% yraepopa, 6biin TepensaBJeHb B BAaKYYMHOA WHAYKLH-
oBHO meud. 3a cyuer MpHCAIxk HeGOIBLINONO KOJMHYECTBa IKENe3HOH
pylst, 8 TedeHne 40—60-MuHYTHOR BHIAEPIKKHM MPH OCTATOUHOM AA43
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Aenin 5—20 MM pT. CT., COOAePIKAHHE yrJepona B CTaNH OO CHH-
weno Ao 0,01--0,02 npoueHTa; 3HAYHTENBHO CHH3WJAOCHE NPH 3TOM
A conepwaHpe THTaHa (Ha 57—95 npouentos). IloTepn Ke xpoMa
NpH NepenJiaBe OTXOAOB He NPEeBLICHAM 4 NDOLEHTOB.

Kak H ciefosaio oXHAAATh, AYCTEHUTHAA HePXKaBelollas CTa/jb,
cofepxamas He snime ,029% yraepoga, npH OTCYTCTBHA B e€ CO-
CTaBe CTaGUNH3UPYIOLIHX 5AEMEHTOB, 0KA3aJach YCTOHYHBOA IpOTUB
MHTEPKPHCTAMNHTHON KOppo3uM, BauwsHue yraeposa Ha yCcToHYM-
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Cobepmanue yenepoda,

Puc 2. BausHiie yraepoia Ha YCTORYHBOCTh HepapeioWedl CTANH NpPOTHB
HUHTEPKPHCTAAHTHOR KOPPO3KH

BOCTb HepXKaBelowiel ¢Taay NPOTHB MHTEPKPUCTAJIIMTHON KODPO3IHH
NOKAa3aHO Ha pHC. 2 (CBEeTJIBIMU KPYKKAMH OTMeYeHa CTafb, YCTOM-
YHBAg MNPOTHR HHTEPKPUCTAARHTHON KOPPOBHH, TEMHBIM# KPyXKKa-
MH — cTaAb, O0HAPYXKUBIIAS CKJIOHHOCTD K HHTeDPKPHCTAMIUTHOH
KOPPO3HH).

HeGnaronpratHoe BAHSHHE THTAaHA Ha YCTOHYHBOCTL HEDKaBeH-
el cranan npotuB ofuiei Koppo3uy obulenzsectio {4). Ha puc, 3
ApefcTaBJeHbl Pe3yabTaThl ONPeReIeHUA YCTOHUHBOCTH TPOTHR 06-
weft Kopposuu B 60%-HoN KumAwed a30THOH KWCAoTe ABYX TPYynN
XPOMOHMKeNeBOA cTand — cofepxaed 0,01—0,03% yraepoia 6es
tHTana # ¢ 0,07—0,09% yraepoaa u 0,24—0,32% turana. Craas
6blsia HCNBITaHA B 3aKaJICHHOM ¥ OTNYIEHHOM COCTOSHHAX.

Kak cnemyer M3 AaHHBIX, NpeACTaBJCHHHIX Ha puC. 3, CTaJuy
oGeHX TPYNN RocC/e 3aKaJkd o6aafaloT ROCTATOMHG BHICOKOH H NOY-
TH OOHHAKOBOH YCTOHYHBOCTBIO NMPOTHB KOppo3uH. B pesynbrate
OTIYCKa YCTOHYHBOCTL NMPOTHB KOPPO3HH CTaJH, He comepkaiuedl TH-
TaHa A C HH3KHM COogepKaHHeM yriaeponoa, NpakTHYOCKH He MEHAET-
cq. HaoGopor, pesko (B AeCATKH pas) CHHKACTCH YCTOHYMBOCTE
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IpOTHB OGLLEN KOPPO3HH JAErHPOBAHHON THTAHOM CTadH ¢ MOBLILUEH-
HEIM COAEDPXKaHHeM YTiepora.

Takum o06paszoM, sa cuer CHHIKEHHA B ayCTeHUTHOHl HepxKaBews
weli cTaMH cogepxanus yraeposa go 0,01—0,02 npoitenta n oTKasa
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Puc. 3. Bauauue yraepoda W THTaHA Ha YCTONUKBOCTE HepXabsemmed
CTAMM NPOTHE 06Mleil KOppoO3nn

OT BBeleHHA B CTaJdb CTAOMAHIUPVIOWMX 3JIeMeHTOB — THTRHA, HHO-
6ua HAH TaHTaAa — ofecrneyeHo MOAYUYeHHe CTasH, YCTOHYHBOR Npo-
THB HHTePKPHUCTAJIMTHON KOPPO3HU K ¢ Gosiee BEICOKOH COTMpPOTHB-
JAEeMOCTBIO ATPECCHBHEIM CpeaM, i

TexHOJOCHA BbINJAABKM M DA3JHBKHM HEPIKABEIOIHX CTajel, He
COHEPKALHX CTaOHANSUPYIOIIHX 3JEMEHTOB, MEHee CAQXKHaE, TpH
3TOM CHHIKAETCH TAKKe U CTOWMOCTB 3THX cTanefl.

Cjeflyer TakmKe yKasarh, YTo KapGuasl THTaHa, HAOBUA M TaHTa-
sia, ofpasyollHeca B HepiKapeollleif CTaju, JeAdloT 3Ty CTajb He
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NPHTOAHON AJA XOJOLROH NPOKATKH B JHCTHE HJH JEHTY TOJIIHHOMN
B HECKOJbKO MHKPOH H, TeM CaMbiM, OTPaHMUHBAIOT BOSMOMHOCTH
ee TPHMEHEHHs] B HEKOTOPBIX COOPYXEHHAX COBPEMEHHONl TeXHUKU.

BrinnaBka B BaKyyMme oKa3blBaeT G/arorsopHoe BAHsHHE M Ha
CBOHCTBA JKAPONPOUBLIX CMJAABOB,

B xauecTBe npuMepa npusepeM cpaBReHUE CBOUCTB KaponpouHO-
fO CNIJIaBa HAa HHKENEBOH OCHOBE B JIHTOM COCTOAHHH B 3ABHCHMOCTH
OT MeToZa BbINJABKM. Ha puc. 4 npeacrasiienbl pPe3ynbTaTel 3TOTO
cpaBHenua. I1poxoaKHTENLHOCTE CAYyKOE 3TOr0 CNiaBa mpu COOT-
BeTCTBYIOLLHX TeMMNepaType K HanpPsAKeHHH yCTaHOBJeHa B 20 vac.
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Puc. 4. Bauarue MeT0Aa BHITABKA Ha cBOfiCTBA Xapo-
NPOUNGTO CNAABA

{cM. Ha puC, 4 cpedHKOI0 MYHKTHPHYIO AHHUID), Ecau cnaap punaan-
J€H B HHIYKUHOHHOM meud fog aproKoM (KpHBas ), To0 CpedHee
SHAYEHHE NPOLONKUTEABHOCTH CAYKOGL AJAS HCMBITAHHEIX 00pasHoB
cocrapaser 17,5 vaca, a BHIXOH CNJaBa, OTBeUdlOLIeTo TPeGOBAHHAM
TeXHHUECKHMX YCJI0BHl, He Ka MHOre BHwWe 50 npouenroB. B cayuae
BLIMIABKH B BAKYYMHOM HHAYKUHOHHOA meuu (KpHBas 6) cpeAHee
3HAUCHHE NPOAOMIKHTENALHOCTH CAYIKGH 3TOro CM/IABA AOBHICHIOCH
MOUTH B J[BA pasa— A0 33 4acoB, 4 BBIXOJ CIVIaBa, OTBEYAKOLILTO
TpeSOBAHNAM TEXHMYECKHX YCJOBHi, cocTaBus Gonee 95 NpoleHTOB,

Cnias, BHIIJABJACHHBI B BaKyyMe, XapaKTepH3YeTcHd AOCTATOYHO
HH3KUM cofiepKaHieM B HeM xucsopoaa — 0,0004—0,0011 npouenTa.

& %
B cBa3n ¢ paclInpeHHeM NpuMeHeHKH B IPOMBIULIJIEHHON NPaKTH-
Ke KPYMHBIX MHAYKIHOHHBIX BaKyyMHBIX feuell MOJMHBl ObITh pelre~

HEl OTARJAbHLBIE BOIPOCH € NEALE? y'CTpaHEHHﬂ HeKOToprX H]JEI'[HT-
CTBHIT, MELIAIOUIMX YCASWHOMY HCTOML30BAHHIO 3THX Meyel.
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OcHoBHOE BHHMAaHHe I0MXHO GBITh NPHUBJAEUEHO K paspaboTke pa-
LHHOHANLHBIX KOKCTPYKUHI HempepeiBHO delfcTBYOUMMX Neveil, T, €.
paboTaliux fe3 HapyLUIeHA BAKyyMa B NJABUIRHOM IDOCTPAHCTEE
B TeYeHHE AJUTeNLHOTO BpeMeHH. [IpH 3TOM ycnoBMH ycTpaHaercs
COTNPHKOCHOBERHE OTHEYAODHEIX MaTepuaJsos ¢ atmocdepoil m an-
copBIHR ra3oB Ha MOBGPXHOCTH YCTPOHCTB, pacnocHKeHHwX B 1Aa-
BHJILHOM NpocTpaHcTee. Buaaroaaps 3ToMy cokpaliaercss f1poaod-
HATENBHOCTh NJAaBKY H o0ecneuHBaeTCs NOJYYEHHE CTaAd H Chaa-
BOB ¢ Godee HU3KHM COIEPXAHKEM [asoB,

Texuuueckas BO3IMOKHOCTE NOCTPOKH H 3KCNJyaTauMH Nopos-
HOll TIeYH B 3aBOACKHK YCJOBHAX cefitac ycTaHOBJeHa,

Ha puc. 5 npeacrasneHa cxeMa MedyH, B KOTOPOH MAaBH/AbHOE
NPOCTPAHCTBC MOMeT BHITh OTAENEHO OT GyHKepa ¢ WRXTOBBIMH Ma-
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Puc. 5. CxeMa yeTpolicTBa HHOYKUHOWHOHA BakyyMHuoll meyu:

{ — pmept; 2 — nobbeMHHE;, § — 3arPyaoMHas KaMepa; 4 — sarpy2oyHa®s KOpaMHAa: 5 —

WHAYKIHOHHAA Teub, § — NYAbT YNPasleHHs; 7 — 3/MeKTPOAB; & — BHYTPERHSS  AReph:

$ — H3NOKHHUK; [0 — gpeph; Jf — Tememxa: [2 — PakyYMHaA 34ABYKKA. 13 — pakyyM-
HEle HACOCH

TEPHAJNAMN i OT KaMepwi Aia H3joxHul. CJegoBaTe/bHO, BaTPy3Ka
LWIHXTOBHIX MaTepHaNoB B OVHKED M BhIAava CJAHTKOB, 3aCTHIBWIHX B
Kauepe, MOTYT ObITh OcyllecTBJAeHb (e3 HAPYIUeHEs BAKYyM2 B Ma4-
BHJIbHOM TIPOCTpAHCTBE. O6opynoBaHHe HacocHofl cTaHlun, 06GCay-
KuBawlled neub H CBA3b MEXKAY OTAEJLHEIMKY HaCOCaMH, NO3BOJAET
pasjfeNbHO BECTH OTKAuKY W3 NJAABMJALHOTO NPOCTPAHCTBA, [MLKXTO-
BOTQ GyHKeDa HJM KaMepHl ANA UINQKHUIL, MOLIACCTE BCefl CTAHIWMH,
no Mepe HaZOGROCTH, MOXKeT OhiTh HCNOJAb30BaHA M4 3BAKyaLHll
onHOH KaKOH-MHGO M3 TepeYHCJeHHBIX YacTeil meywl,

UspicKaHie OrHeynopHblX MaTepuancBR d METCHAOR HArOTOBJCINSA
GyTepoBKH HRIYKIHOHHBIX BAaKYyMHBIX Meuel ABASETCA oaHol w3

3 3ak. 705 11



BaXkHeHwnX 3agau. O6esyraepouBanie KHAKOTO MeTanja B 3TUX
neyax MOKHO OCYLIECTBHTE AOCTATOYHO f0AKO. OAHAKO NIPH BHNAAB-
Ke MHOTHX CTajlell W CIJIaBOB B THIVISX H3 OKACM MAFHHS DO Mepe
CHHIKEHUA YIAEPOAA KHUAKHH MeTann o60raiaercs KUCAOPOLOM,

Ha pnc. 6 noxazano, Kak noBhILaeTcs B HEepKaBewulell cTalu
COJEPWKAaHNe KHCAOPOAA Mo Mepe YIJNHHEeHHS BBIIEPKKH 3Toff <Taiu
B KHIKOM COCTOSHHH B BaKYYMHOH HHAYKUHOHHOH Tledd. B pesy.b-
TaTe AMUTRJbHOH BBIIEPKKH, 0COGEHHO [IPM TOBLILICHHBIX TEMAepa-
TYPaXx, COAEPKAHHE KWCJIOPOAA MPHOJNHIKAeTCH K npefedy ero pa-
creopuMocTH {5, 6}

MoxHo npennosaraTh, uTo 06e3yIVepOKUBAHME B TOM CAyuae
HAET Ba CHeT B3AHMONEHCTBHA YIA€PORA € OKHCLIO MATHUS, [pHYEM
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Puc. 6. Banguue BELAEPIKKH B BAKYYMe HA TOBHILIEHHE COREPKANHSA
KHCAOpONA B HepMapelouel cranq

MarHuil, ofaafarolunit BRICOKON YmpyrocTsio mapa, 6yayuM Hepact-
BOPHM B KUAKOM MeTalJe, YJISTYYHBAETCST H 00Pa3YIOLAaacs OKHCh
yTAepoda HcOapaeTes, a KHUCJAODPOA, DACTBOPEHHBII B XKUIKOM Me-
TajiJle, HE IPUHUMAET YYacTHs B npolecce oGe3yrepoXHUBaHHs.

B cayuae npuMeHeHds TUITefl, U3TOTOBJEHHBIX U3 IJHHO3EMA HJIR
DKACH WIIPKOHHA, MOXHO HAGMOAaTh BOCCTAHOBJICHHE aJIOMHHHUS
WIH LAPKOHHA 33 CYET B3a8MMOLEHCTBHA (YTEPOBKH ¢ MHAKUM Me-
TanaoM. AMOMHHHH M LUDKOHHH, pacTBODAACH B MeTadde, 6YIyT
€r0 PacKHCAsTh, TPHYEM He BCe OGPA3YIOIIHECH TpH 3TOM OKUC/IH
MOTYT YAAIATbCH H3 MeTa/uia. TakuM o6pasoM, BO3MOKHOCTH NOAY-
YeHHS CTaJK W CHJAABCB, UHCTHX 0T HEMETAJMHYeCKUX BKJICUEHHI,
CHHK AKOTCH,

ITpumenenve THrMedl ¢ rAA3YPOBAHHON MOBEPXHOCTBIO MM ABTO-
THIJIEH, OYEBHAHO, MOMKET YCTPAHHTL B3AHMO/IEHCTBHe MeKLy MKHI-
KHM MeTaslJioM ¥ ¢yTepoBKoH HHAYKUMOHHEIX nevei,
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JAYTI'OBBIE BAKYYMHBIE ITEYAN

B ayroeblx BaKyyMHBIX neyax xaK ¢ NOCTOAHHBIM, TaK K ¢ PacXo-
AYOMBIM 2JIeKTPOJAOM ofecredeHo MOJYUYeHHE CTAJH W CIIaBos ¢ Go-
Jiee HU3KIM CcOZePXaHHEM KHCIODOAA, a30Ta M BONOPOAA, YeM TpH
BLINJIABKe B HHAYKUHOHHHX BAaKYYMHBIX newax, Jrva MOBLIIEHHARN
YHCTOTA CTAMH M CIVIABOB OOBACHAETCS TEM, YTO B AYTOBBIX BAKYyM-
HBIX [€YaX HeT KOHTAKTa JKHAKOTO METaJNa ¢ OTHEeyMODHBIMH MaTe-
pHajaMu ¢yrepoBkd. B 3mHX nevax KAOKHA MeTann B TeueHHe
OUEHL KOPOTKOr0 NPOMEXKYTKA BPEMEHH HAaxOZHTOA B CONPHKOCHO-
BeHHH JUb O CTEHKAMH BOLOOXJAXKN1AeMOr0 MELHOTG KOKHJS, B KO-
TOPOM OH H 3aTBepAeBaer. KpoMe Toro, RecbMa BhICOKas TEMMepary-
pa B SOHe 3JEKTPHUecKoH AYrH OJaronpUATCTBYET EUCCOLMALMY
HUTPUAOB H BOCCTAHOBJIEHHK OKHCJIOB.

B npoMbiluteHHON npakTHKe GoJee IWHPOKOE NpHMeHeH e A No-
JYYEHHSI CAHTKOB HMEIOT AYTOBbIE BAKYYMHble NEUH ¢ PACXOIyeMbIM
3JeKTPOROM. EcTecTseHAd0, 4To 9TH NeYd NMpegHa3HaYeHu a3 hepe-
njaBa B BakyyMme cTajell B CIJIaBOB, BLINJABJEHHHIX paHee B IpY
THX CTANeN/IABRJBHBLIX arperartax, MOITOMY NONOJHHTENBHOE Jeru-
POBAHEE B BYX NPAKTHYECKH He OCYUIECTBASETCH, JTO, KOHEUHO, AB-
JACTCA M3BECTHBIM HEJOCTATKOM [YFOBHIX BAKyyMHBIX Nmevyed ¢ pac-
XOAYeMBIM 3JIEKTPOLOM.

Ha puc. 7 noxasano yctpoiicrso JadopaTopHON AYroBOil BAKyyM-
HOM [eYH, B KOTODOH BOSMGXKHO NOJYUEHHE CJAHTKOB JIHAMETPOM
100—150 #n. B rauectse pacxoayeMoro sJeKTpoma HCNOJb3OBaHD!
wradrk anunoio 1200 um u avamerpom 60—100 mu. Bec nonyuae.
MBIX CT2JbHEIX CJAUTKOB CcocTasfsierT 2575 ke,

[leup nHTaeTCH MOCTOSHHBIM TOKOM € OTPHUATENBHON TOMAAPHO-
CTbi0 Ha 3jekrpolde. MCTOUHUKOM NMOCTOAHHOrGC TOKa SBAKIOTCA ABa
reHepaTopa, NOAKJIYEHHBE napaienbHo; MOUHGCTh KaXAOTo re-
Heparopa 60 xsr, Hanpaxenne 60 8. [lpu napannensuoM BKIIGUEHHN
TEHEPATOPOB BO3MOXKHO NoABeAeHHe ToKa cuaoi 2000 a.

[lepemewenne 3JekTpoja aBTOMATH3HPOBRHO — BO BpEMs NJIAB-
KH PeryJdsaTop NOMLACPKHBACT 3aJaHHYIO AJUHY OYIH,

Pacxon snexmprueckolt sHepTHH B 3TOH HeGOAbIUIOH Nedd Ha pac-
MJAaBJ/eHHe ¢cTaJbHEIX 3/EKTPCLOR <ocTarasier 800 xar-u/T.

[lonnkenne papienls B paGoueM TPOCTPAHCTBE [eYd JO
1-107% e pr. cT. mocTHraeTca 3a cuer paboTul nBYX GYCTEpHMIX Ma-
casublx nacocop BH-3 (npomnsBoautensuocts kawaoro 500 afcex) u
IBYX ¢opBakyyMHBIX HacocoB BH-1 (npoH3sBoaHTeNBHOCTH Kax-
noro 1100 a/sux),

O7a meyp Oba KCNOJB30BAHA AAA NEPEINIABA IHMAPHKOMOALUHI-
HHKOBOH CTanH, BLINAABAECHHON B AYroBOH 3JeKTPHUECKOH newd,
ReJdbK> CHHXKEHHSA COAepKAHHA B CTaNH HEMeTA/INYECKHX BRJOUE-
HHH.

B raéa. 2 npusefeHbl faHHBIE 06 H3MEHEHHH COMEPXKAHHUS B CT4-
JH KHCJIOPOAE, YIIePONa 4 cepH B pe3yJ/ibTaTe NEPemyiara B Ny 0300
BAKYYMHON neyH,
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Puc. 7. CxeMa ycTpoiicTea AYTroBoH BAKYYMHON neun

Tatanna 2
Hamenente cocTaBa WApHKONOMMIHGHEKORDA CTaAR NPA nepenxase
B BAKYYMHOH AYroro#l netu

Ne Kucnopoa | Yrnepon, Cepa | g r&nﬂﬁfﬁm
AAABOK CocTonHle cTann % " % NPOCTpaHCTBE
MM DT, CT.
11 | Ho nepennasa . . . . .. 0,0054 | ©,98 | 0,009 | 7-107*
[Togne pepennasa . . . . . 0,0020 0,92 0,006
12 | Ho nepemniasa . . . . . .| ©,0028 1,03 0,006 7-1074
Mcene nepennasa . . . . . 0,0014 1,05 0,006
t3 | Ho mepennasa . . ... .| 0,0031 0,9 | 0,006 { 6.107*
lcene nepenaaga . . . . .| 0,00l5 0,97 0,006
'4 | Ho nepemnasa . . . . . .| 0,0040 1,07 0,006 5.1674
Hccae nepennaga . . . . . 0,4020 1,09 0,006
. 15 | Mo nepennapa . . . . . .} 0,0052 0,99 0,005 81074
Ieeope nepenntaga . . . . . G, 0020 0,96 0,005

Kak BHEHO H3 NDPHBeAEHHBIX MAaHHLIX, TEpenaas B AYTOBCH Ba-
KYYMHO/ Neyd He OKa3bIBaeT BJHAHHA Ha cogepmaHlue yraepoia H
Cepbl B CTaJH, B TO BPeMf, KaK COAEDKAHHe KHCIODOAA B Pe3yJbTa-
Te nepedaapa CHHAAeTcd foJaee yeM B JBa pa3sa.

Crenelb sarps3HeHdsa IMAPUKOTIONUIMNHHKOBOH CTany HeMeral-
JHUYCCKHMH BEJIOUEHHSIMH He HaXOAHTCHd B I'IpHMOﬁ 34ABHCHMOCTH OT
cogepXaHus B Hefl KMCJ0POAA. 3Ta ¢TENeHb ONpeieNiaeTcsa pasMepoM
H XApaKTepeM pachpefe/edis YacTHIL BKAIOUEHH B CTanH.

Tatauna 3
Ouenka KadecTsa WAPAKONOAUIMNHHKOROI CTasM

Eaan

Craib LIoHy AApHHE
OKCHAN | CYABDAAN [ gy piouenun

Bungjagnewa B gyrosoft newH . . . . . . . 1,80 1,7 2,10
Mepennannena & Ayroboil BakYYMHOR nNeuwn

(nnaeka Me G) . . . . .. ... .. 0,25 0,2 0,83
MepennabacHa B AyroBofl BakyyMHOR nNedH

(mnaska MNe 10) . . . . . ..o ... 0,58 0,2 1,00
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B rta6a. 3 npHBeAeHA XapaKTePHCTHKA CTeTNEHH YHCTOTHL WapHKO-
nOAUIANHIKOBON ¢TaJAN, BHOJABAEHECH B AYTOBO# 3JieKTpHYECKOl ne-
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aH, OTOGPAHHON AJ51 M3COTOBJEHHUS MNONIIMIHHKOB OTBETCTBEHHOIO
da3nayeunsd. B 3Tolt e Tabauume NMpHBeAeHbl PESYAbTAThl OULHKH
mocJae NepennaBa CTaJH B AYTOBOH BaKyyMHOR neud.

Ouenka B faminax anfigeTcs cpemHell ama AecartH ofpasuop <Ta-
JH 33BOACKOrO NpPOH3BOACTBA K H3 KaXAOro CAHTKA, TNOAYYEHHOTO
8 JAYIOBOH BaKyyMHOH neud.

ITepenaae B AyroBo# BakyyMHOit meun obecrneudpaer NOJdyUYeHHe
[WAPHKONOAIUHIHUKOBOA CTAAH ¢ TAKO{l CTeNeHblio YHCTOTHI, KOTOpAs
HEeJOCTHKUMA HH IpM KaKHX YCJIOBUSX NMPH BHILIABKE 3T0i CTadAH B
OOBIYHBIX AYTOBHIX 3JAEKTPHUECKHX Meuax.

CTeRIOBHIE HCNBITAHAA MORIMHIHAKOB, M3TOTOBJIEHHEIX N3 CTaJH,
ONY4eHHOH B AyTOBOH BAKYYMHON MeuH, MOKa3aJH, yro 3aNaHHas
APCAQJIKATENBHOCTL CAYKOLE NOAWKIHHKOE ofecleyeHa Kak INpu
70000, Tax u npu 100000 o6/mun.

B pesyabraTe nepemsiasa IIAPAKONOAIIMNHHKOBOH CTaJdK TOJY-
4ATCA IMOTHBEIE cauTkH (pHC. 8).

JKaponpouxsle cnfaBel  XapakTepHIYIOTCA HH3KOH naacTHUHO-
CThIO, BCJAEJACTBHEE Uero MPH BBINAaBKe WX B OOBIYHEIX AYLOBHIX HJIH
HHAYKDHOHHBIX Mevax NOJAYYAlT CPaBHUTENBHO HH3KHIA BuIXoH IOA-
#oro Merasaa. C Ue/ibio NCBHILEHWA KAYyecTBa XAPONPOYHOTO CILIa-
BA HA HHKENeBOH oCHOBE OLII NPYMMEHEH MeToq flepenaasa B AyroBoO#
BaKYYMHOR neud. MsmeHeHue cofepXadug HeKOTODHIX JIEMEHTOB B
CIIaBe B pe3ydbTarte nepeviasa mpeacraBiaedo B Tabd. 4.

B peayanrate mepensiaBa B AYFOBO{l BaKyyMHO! NeyH, Kax cCJe-
AYeT U3 RAHHLIX, NPUBeACHARIX B TalAa. 4, comepKarie KHCAODPOLA B
CTIJIaBe 3HAYUTENbHO CHHIKAETCSH, 3AMETHO CHHXKAETCA M COAepKaHue
asora.

[lepennae B AyroBod BaxyyMHO#l Neyd ofecleuna yJydIIeHHe
CBOICTE JKApPONPOUHOrO CIJIaBa — 3HAUUTENBHO NOBLICHA&CH NJac-
THYHOCTE (YAJAHHeHHe Bo3pocao B 1,5—2,0 pasa), ANuTeNbHas npoy-
HOCTh NpH paboyHX TeMOepaTypax yJaydinena Ha 25--—-30 npoueHTtos.

Jyroerie BakyyMHBIE [eYd ¢ pacXofyeMblM 3JIEKTPOAOM NpHMe-
HAWOTCA A TOAYUEHHS TOJBKG CAUTKOB. BO3MOMKHOCTDL MOAYYEHHS B
HHX KHAKOTO METAJAa AAA OTJHBKH (PacOHHEIX H3ANHl TOYUTH noJj-
HOCTBIO HCKAKUeHa, TIpH nepenyiaBe B 3THX MeYax HCKAOUEHa Tax-
e BO3MONKHOCTL JONOGJAHHTEABHOrG JIETHPOBAHHSA — COCTAB  NOAY-
YEeHHOTO METAJNa OlpefesAeTcs COCTAaBOM NepetaBiseMbBX 3JeKT-

pPOAOE.
£ * %

B cBA3M ¢ paclnpeHHeM NpHEMEHEHHd OYTOBBIX BAKYYMHBIX Te-
ueti ¢ pacXoRyeMelM 3JACKTPOIOM B NPOMLIUJeHHOCTH, NOAJeKAT pe-
WEHHIO TPU OCHOBHElE TMPOGJIEMEL.

Ileppasn nmpo6aema Henpepblioe BHTATHBAHHE CJMHTKA
U3 MeOIHOTo KOKHJIA RO BDEMA NJIaBJeHHA 2JeKTpoda. B chydae 1mo-
JIOXKHTEJIbHOTO pelleHus SToH 3a0aul ¥ NpHMeHeHHA yCTpoiicTs AJa
HapamyBaHua 3J€KTpPOJa IO Mepe ero pacmias’]eHns, 1yroBaf Ba-
KyyMHas neub Syner fipeBpaulleda B arperat, B KOTOpoM HPOUECCH
OaBAEHHA U PA3AMBKH SIBJASIOTCA HENPepbIBHLIMH,
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TaGauna 4

Bauauue nepensiasa p Ayrosoil sakyymuofi neyM Ha H3McHeAMe COCTABA MapONPOMHOIo Crnaasa
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CTajfiH, NOMYMEHHOTO B BYroBoli BakyyMHOR neus
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Bropaganpo6JgeMma. 3amMeRa NOCTOSHHOTO TOKa [epeMet-
HBEIM; 3a CYeT 3TOT0 OYAYT SHAUMTENBLHO CHHXKeHbl KanWTahbHble 33-
TpaTel Ha VCTAHOBKY NYTOBEIX BaKyYMHBIX Medeii.

Tperbs npoBaema. Cosgxande ycaosdid aas GesonacHoH
IKCHAYATAUMH OYTOBHIX BAKYYMBEIX fievel, Jta samaua Oyger peue-
Ha NOJOKHTEALHO, eC/IH YAACTCH 3aMEHUTh BOIAHOE OXJakIcHHe
MeIHOTO KOKHJIA Kakoil-1H6o Apyroit cHCTeMON OXJIaMHEHHA.

OBPABOTKA XKUJKOM CTAJIN B BAKYYME

HecoMHuenHo, B 6nxkafilmeM 6yoyiueM HHAYKOWOHHBIE H RYTOBbie
BAKYYMHbIE MEUY MOJYUYAT LIHPOKOE NPRMEHeHHe B CTaNelIaBiIbHO/A
npombimienHoctd. OOHAKO Heb3fl PACCYHTHIBATH, YTO B HTHX Meqax
B OaumKafiilee BpeMA eXETOLHO MOXKHO OyZeT BHINJAABJIATh MUJIJAHO-
HH TOHH CTaJH U CIJIABOB, BCJAEACTBHE CHOMCHOCTH KOHCTPYKUHM ca-
MHX BaKYYMHBIX meuel H HeOOXOAHMOCTH HCNMOALIOBAHHA IIDH 2TOM
3MEKTPHULCKON IHEPTHH.

B 1940 r. 6e1 npenoxen HOBHMH MeTO] HCIOJMB30BAHHA Bakyy-
Ma AJa YJaydileHHA Kadectsa cTadu (7). CyuHocTh Merofa 3akilio
yaeTcs B CACAVIOUIEM: KHIKAR CTalb, NOAYYEHHAs B J060M ¢Tane-
NJABHABHOM arperarte, noagepraerca ofpaboTKe B BaKyyMme, Aja ue-
ro KOBWI ¢ JKHAKOH CTajbi0 MOMEULAaeTCd B KaMepy, H3 KoTopoit oT-
KaudBaeTcs BO3NYX, 4 3aTeM M Tasbl, BHILASOLHECT #3 CTAJMH.
B npyrom cayuiae moHMKeHHOe JaBAeHHe CO3AAETCA MPH 3aN0JHeHHH
CTAJABK H3JOXHHIL

B npoMbllLTeHHON MPAKTHKE MPeAN0:KeHHEBI! MeTON GBLT BiepRhe
onpo6oBan Ka EHakueBcKoM MeTaRaypruveckom szasoge. Decceme-
pOBCKAf pefabcoBaf M KHOAWAA CTadp NOABEPrajgack ofpalotke B
BaKyyMe B 16-7 KOBIIE H B H3JNOMHHLUAX MPH OTJHBKe 4-T CAUTKQE,
Kosuw ¢ xuaxoil cTanblo BbIAEDIKABAJAH B BAKYYMHOH Kamepe 12—
14 MuH., cHHIKAn HaBaeHMe B KaMepe Lo 70—100 mm pT. cT.

H3aMmenende conepxkaHus B CTaNH KHCAOPOAa H a30Ta B PE3yJbTa-
Te 06paboTKH B BakyyMe rpadHuecky mpeactarjgedo na puc. 9. Ha
ITOM K€ PUCYHKE NOMEL(eHbl AaHHble O COLepXaHHH 3ITHX Ta30B B
cTafH, He nojBeprasweiica ofpaboTke B BaxyyMe. Kak cieayer us
JlaHHBIX, NPEACTaBAeHHBIX HA PHC. 9, HeNPOIOIKUTEbHAS BELAEPKKA
KOHBEPTEDHOM CTAJNH MOA MOHMKEHHLIM NaBjdeHHeM obecnevdsa CHH-
XKeHue colepKanud kHeaopoaa B ctaau B 4—10 pas, npuueM conep-
XKaHMe KHCJopoAa B CcTastd, o6paboTaHHOl B BakyyMe, B 2,5—5 paa
Huxe, yeM B CTajH, NOJAYYeHHOH oObluHelM MeTogoM, Conepxanue
a30Ta 3a cueT o6pabOTKH B BakyyMe Gbulo CHHXKeHo Ha 30—50 npo-
LUEHTOB.

Ha 3asone uM. [3epKHECKOr0 B 3XenAyataillyy HAXOAHTCH Ka-
Mepa Aaa ofpalGoTKH B BaKyyMe KHAKOH OecceMepoOBCKOH CTajH B
Koplre eMKocThblo 22,5 7. Cxema ycTpolicTBa 310f1 KaMepsl DpUBedeHa
Ha puc. 10

ITpu BakkymHoft 0oGpaGoTKe PesibCOBOM GecceMepOBCKOH CTaJH
A/ OKOHUATEJNbLHOTO PAacKHCIEHHA B cTalb nocie ee o0paGoTKH B
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Baf{yyme BBOJHJH AJIOMHHHA B KoaudecTBe 0T 150 o 900 2 Ha ToH-
cranu, CTaab HEKOTOpPHX NJaBoK Geia JierdpoBasa goGapxofi
0 10—0.15% samagus.

B pesyavrate 10—15-muuyTHOR 06paboTKi B BakyyMe CoOdepKa-
Hue B PeNbCoBOfl CTanu BONOPOAA cHUXaeTecsa 8 2—2,5 paza (B cpen-
HeM 2o 2 cm3/100 2}, kucaopoia — e 4—38 pag, na 10—20 nponeuTon
CHHARTCA COAEPXAHHe a307a.

OuHinenue PeqbcOBOH ¢TagAHM OT Tas0B, B peayibraTe o6paloTky
B BakyyMme, ofyCJAOBHRO MOBBlLIeHHe NJIACTHYHOCTH CTAJH — YJJIH-
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Phe. 9. Mamenerde cofep:KagHR KUCACPOJA H asoTa B GecceMepoBCKoil CTany B
peayapTate 00paboTKH B BaKyyMe

HeHHe Bo3pociaoe #a 10—20 npoueHToB, CKATHE TOMEPEUHOTO cede-
Hug — Ha 20—40 npoUeHTOR U Y/1apHAaA BA3KOCTb NOBLICHIACH Ha 30—
40 npouenToB. Jleruporanne BaHagHeM ofecneywsio NOBHILIEHHE
NPOYHOCTHBIX CBOACTB CTaay NPH COXPAHEHHH BBICOKOH NJIACTHUHOCTH.

[Tyrem ofipaGoTku B BakyyMe 3HAUUTEbHO YJAVYUWIEHB ©BORCTBA
kanaweh GecceMeposckoft crand, Ha pue. 11 npelcrasiedo uaMeHe-
HHe COAEPKAHAA B 3TOH CTaMH KHCAOPOAA, BOAOPONA H A30Ta B pe-
syabTaTe 06paloTKH KHAKCH cTann B Koslie B BaKyyMe. Kak BHJ-
HO, COJEP¥K aHHE KHC/aopoaa CHuXKaeTca B 5—10 pas, sogopoga s 2—
2,5 pasa u azota—Ha 30—50 npoueHTOB,
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Ha puc. 12 nokasan paspes CANTKa Kunsinlel ©GecceMepoBCKOR
cranau, c6pafoTaHHOli B BakyyMe.

CJUTKH, OTVIHTHE W3 KHfguefl craiH, 00 BHYTPEHHeMY <cTpoe
HHIO, KaK BHIAHO H3 puc. 12, He OTNHUAIOTCA OT CJAHTHOB, OTJAHTHX H3
PACKHCJAEHHOR cnoKolHOH craJil.

Kunawasn 6Geccemeposckasa cTadb, ofpaBorandas B Bakyyme, B
OTJINUHe 0T 06bIUHOM, He 00HAPYKUBACT CKAOHHOCTH K X4 AHOJOMKO
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Puc. 10 Cxema yerpoilcTea KaMepH Jas o6paGoTKH KHAKOH cTanu B
BaKyyMe

¢TH. Ha puc. 13 npeacrasieHbl pe3yJabTaThl ONpeAedeHUst YAADHOR
BA3KOCTH KRmslelt GecceMepoBCKOH crajiu, OObIYHON (aBe MJaBKH,
KpHBble 1, 2) n o6patoTaHuoii B BakyyMe (TPH IVIaBKH, Kpushie 3, 4
# §). Kak caeaver U3 npeacTaBJ/eHHBIX 31eCk HaHHHX, Nopor XaAal-
HOMOMKOCTH cTanH, ofpadoranuoii B BakyyMe, Hafmwopaerca npH
munyc 40°, Torga xax y o6bMHON CTaMH NOPOr XAagHOIOMKOCTH 6.14-
30K K 0°,

BaxyyMuas o6paGoTKa J€THPOBAHHHX cTaJlell ©bla OCylecTse-
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Pue

12 Pazpes cantka Kunsimed OGecceMepoBCKoR cTand,
ofipadoTaHyoil B BaKyyMe

Ha Ha 3aBode «J/HenpocnmeucTanab» Kamepsl mpeinasHavalwrea Aas
aBpabGoTKH B KOBINAX CTAJH, BBUIABJICHHOH B 20-T AYTOBRIX 3JIeK-
TPHYECKHX Teyax. Buaepxka B KaMepe oObluHO cocTapasger 10 MuH.
npH OCTATOYHOM AABACHUH, paBHOM 30-—35 xat pT. CT.

Jo Brepenns sToro Metomra Ha s3asole </ Henpocnenctanss GBRO
YCTAHOBJEHO, UTO, KaK YKe OTMEUEHO BHle, TpaHC(popMaTopHas
C¢TaNk, BMOJABACHHAA B BAKYYMHON HHAYKUMOHHON neud, Xapakre-
pU3YETCH MEHLWHMH BATTHBIMH NMOTEPAMH W MOBLILIEHHOR IJIACTHU-
HocThI0, [TosTOMY B MepPBYIO 0Yepeab BakyymMHoH o6paBoTke Ha 3a-
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Temnepamypa, °C

Pre 13 Baunrane ofpaSoTkn B BaxkyyMe .ia

VOAPRYKY BAIKOCTH KHNAMIEA GecceMepoBCKOR
CTaRH

ofipaboTka B BaKkyyMe, — — — ofpliHan CTaAbL

BoIe Onijia IOABEPTHYTa TpanchOpPMATOPHAA ¢Tadb, B XOTOpoiH yrie-
pol, cepa H KHCAOPOA ABJSIOTCA BPEINHBIMH nphMecamu, KoHeuHo,
NPH BHIIaBKe B JYTOBHX JeKTPHUECKHX Neyax MoXKHO ofecrieyHTsh
noJyueHye 3TOH CTaJH ¢ HUSKMM COAePIKaHKeM YIJepoda u Cephl 3a
CYeT BeAeHHA IABKH NPH NoBbllieHHO# TeMmueparype. Oanako no-
BEIUIEHHE TeMNepaTyphl NPHBOAHT K NMOJYYeHHIO HENJIOTHHIX CJHTKOB
TpaHcOpMATOPHOR CTaaH, H3 KOTOPBIX Heb3A MORYYHTH TOHKUH
JHCT MPH X0JOAHOH NMpoxaTke,

B pesyabrate BakyyMuo#t 06paGoTky MOJHOCTLIO OulAQ YCTpaHe-
HO MOJYYEHHE DPOCJLIX CJIUTKOB, OJarolaps yAAJEHHIO H3JHIUHEro
KOJIMYECTBA PAcTBOPEeHHMX B Hell razos, KpoMe roro, 6elaa obecme-
YyeHa BO3MOXKHOCTb NOJYUYeHUA crasy ¢ Gonee HH3KHM COAEPRAHHEM
yIJepofa, KHeaopofia u cepst Ha pHe. 14 opeacTasneHs HaHHble O
pacrpeesieHHH 1JaBOK 10 CONEPKAHHI B CTaMd Yriepofia M Cepul
Kak pugHo K3 pHuc. 14, nourw Bo BceX nmAaBkax TpaHchHOPMaTOPHOH
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CTAJH, HE MOJBEPIrHYTHIX BaKyyMHOH oGpafoTke (MyHKTHPRBIE JH-
HHH}, cOdepKaHNe yraepona Oeio B npefenax or 0,04 ao 0,09 mpo-
LeHTa, a conepxKanne cepn He HHxe 0,007 npouenra. B pesyabrate
06paboTKy B BaKyyMe (CIIOMIHBIE JHHHA) CTAJO BO3MOXKHBIM TIOJY-
ueHHe cTand, cogepxaiieit ne eoune 0,03% yraepofa ® ceprl g npe-
nenax ot 0,003 go 0,005 npouenra.

B Ta6ia. 5 npueeaeHbl ZaHHBE 06 H3IMEHEHHH COALDIKAHHA KHCJO-
poaa B TpaHcOPMATOPHON CTANH Nepel BHITYCKOM ee U3 Te4d H MO-
cJjie o6paboTKH B BaKyyMe,

TaGauma 5

80 '
HameneHme copepmanka oe Yergned -
KHCAopoaa B TpaHcdopMa- ® 0 Jepa
Toprafl CTAAM ®& pe3yabTa- Y-
Te o6paboTkH B Baxyyme 67 Y -
at \ ,/
CofiepiaHie KHCAo- 5 V4
pcda B CTaAH, % %40 A
= S N\
2 8 / //r Y
] nepejt nocne o a 77 \ {
B |BunycroM oﬁpaébo'rxaﬁg 20 - — .y ¢
2. H3 Oedn B BaKYY Me 5 [
Ve \\“
g iy
1 | 0,004 | 0,002 7 o
2 | 0,007 | 00042 z a5 o4 a5 ¢,
3 0,0062 | 0,0052 \ . + . L . . . i
4 | 0,0049 | 0,0042 4003 o008 qoo7 a9 [3],%
| g | b
,0080 » Puc. 14, Bauande o6paboTkn p BaKyyMe Ha cORepXa-
7 | 0,0135 | 0,005%4 pye yrrepona 1 cepu B TpamchOpMaToOpHON cTANH
@— NA2BKH, 06paGoTaKHHe B Bakyyme, 6 — ofbluHble TINaBHM

Bo BpeMsa 06paboTKu MHIAKGH CTaJdu B BaKyyMe HMEIOT MeCTO pe-
AKUHMH B3aHMOJALHCTBHA KHCJOPOAA ¢ YIIePOLOM H KpPeMHHEM, B pe-
3yAbTaTe KOTOPHIX O6Pa3yloTcs OKHCh YIVIEpOda W MOHOOKHCH KpeM-
HHSl, yAaJiedHe KOTOPBIX H3 MeTaJ1a 00AeryeHo npH TIOHHKEHHOM
OABJEHHH B BAKYYMHOI KaMmepe, UTO H MPHBOAHT K CHHIKEHHIO COAEp-
WaHHA B CTAJH KaK yraepofa, Tax W kucsaopofa. [lepemeuwnsanue
FKHAKON CTAJNH ¢ BHCOKOOCHOBHBIM M XODOIUIO PACKHCJEHHBIM LiJa-
KOM, IIpH BaKYyMHOH 006paGoTKe, 06ecneyHBaeT AONOJHHUTEIBHOC
OUHILEHHe MeTaJta OT Cephl,

Baarogapa cHHMKEHHIO BDeAHBIX npuMecefl, ROCTHTHYTOMY B pc-
3yJabTaTe 06paboOTK XKHAKOrO MeTalsa B BAKyyMe, BaTTHLIe HOTEPH
TpaHcopMATOPHON cTadH CHUXKEHb Ha 20—25 NpoieHTos,

Ha neckoabkux saBongax CCCP BBefeHpl B 3KCNAYaTauHiy Ba-
KYYMHBIE KaMephl, IpeJHa3HaveHHble AJIA PA3JUBKY B HUX KPYNHBIX
CJAHTKOB — BecOM zo 200 7. DTH CJAHTKH, KAK NpaBHI0, NpeHa3Ha-
4eHkl AAd H3FOTOBJEHHH POTOPOB KPYNHHX TEHEPATOPOE H APYLHX
H3AeNHH OTBETCTBEHHOTO HA3HAYSHHA.

Ha prc. 15 npuBeseH yepTek BAKYYMHOH KaMepul ¢ yCTaHOBJEH-
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HOH B Hell UsoxHAelH {8]. Kamepa nocrpoena Ha ¥YpaJabcKoM sapofe
TAXENOI'C MaluHHOCTPOCHHS.

[locne yeranoBKM M3NOXKHMLE KaMEpPa 3aKPHIBALTCA, HA KpBIIXY
KaMepEl YCTaHaBJHBAETCA NMPOMEKYTOUHEIH KOBLL, NOJ CTONOPOM KO-
TOPOTO HAXQAHTCH AJIOMH- .

HHEBadA TaacTHHA, Koropad

H30JIHPYET KaMmepy OT aT- 7 B .
MOCQEPhI 10 BaSiUBKH JKHA-
KOfl cTanm B npoMeKyTOu-
HBITl KOBlU. YTMJIOTHEHHe Me- 3 5
EIY nocAegHUM H KpbINI-

Kofl KaMepH co3ziaeTcs 2a

cyer peauusl. Ilepeq 3a0HB-

KOH cTaJH B H3JOKHHLY

DaBJAEHHE B KaMepe CHHXKA- e
erca  po 1—I10 ma pr. CT.
[Tocae 37Or0 W3 OVCHOBHOTO
KOBIIA 3al0JMHAIT KHIKOH
CTazbid  TPOMEXYTOUHB
KOBLI, @ 3aTéM H3 HEro ye-
pes aNIOMHHHEBYH) ILIACTH-
Hy (xoTOpas, KoHeuHo, pac-
nJjasfisercad) Meraan 3a-
AYBAOT B H3JOKHHUY.

CTpya craay, nonagaio-
tas B BaKYYMHYIO XaMepy,
paspelBaeTCA Ha KallsH, a
METaJlJl B H3JOXKHALE [pU
S4JUBKe KHIHT,

BaxyymHble Hacoch oT-
KJEOYaoT [1ocJde OKOHYaHHSA A
3anoJHeHUS H3AOMHNLIBI 3
AUAKOIHN cTANBIO; TAKUM 06-
pasoM, OKOHVYATEJAbLHOE 3a- %
TBEPAEBAHHE CTAJH MPOHC-
XOAHT TNoA aTMOChepPHEM D -
AaBNeHHEM.

TFasb, seEIIENgIOOLHECA
NpU PAsAMBKE CTAJH B Ba-
KYYMeE, COCTOAT H3 OKHCH
yraepond,  Bodopoma U
a30Ta, NpUYeM npeoGiasa-
IOT B COCTABe Ta30BOH cMe-
CH OKHCh Yriepona # Bodopod. CiaenoBartesbHo, B NPOLECCe Pa3JHB-
KH B BAKYYME€ CTajib AOTMOMHHUTEJBHO DACKUCAAETCA YIJIePOAOM H
OUHIIAETCA OT BOAOPOJA.

HefCTBATENBLHO, ec/IH COIEPIKAHHE HEMETANTHYeCKHX BRAOYERAH
B CHHTKAX KHC/AOH MAPTEHOBCKOH CTafH, OTJIHTBIX OOBIYHBIM CHOCO-
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Puc. 15 Kamcpa Afa OTAHBRH  CTaABHOMD
CAUTKA B BaKyyMe:

{ ~ panyyuHas Kamepa, 2— M3NomHuUa, § -
TROMeR Y TOTHHMA KOBII
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toM, coctaraano 0,0182 npouedrta, To B CANTKAX, OTAHTHIX B BaKyy-
Me, cpelHee COAeMKAHNE HEeMEeTAJMNYeCKHX BK/ANYEHHH 0Ka3anoch
paBusiM 0,0046 npoueHTa, T. e. NOYTH B 4 pasa HHKe,

HsMmenedne cojepkaHHg BOAOPOAA B Pe3y/bTaTe PasAHBKH CTa-
JH B BAKYYMe XapaKTepH3yeTcs CJAedYIOUIHMH JaHHLIMA!

Mpefen cofepkaHda BOAGROAA
B cTadH, Mt/ 100 2

Crade Bec CAHTHOB A0 PARNTHBEER nocaAe paanKpkH
m B BAKYYME
Kucnas maprenosesan . . . 15,0—48,6 2,6—5,6(4.5)* 1,6~3,8(2,7)

QCHOBKan MapreHchcKas . . 36,0—87,6 4,8—8,5(6,8) 2,5-1,1(3,2)

Kax caefyer U3 9THX NAHHHIX, BO BpeMS PasJUBKK B BaKyyMme 43
CTAJH BHIAEJSETCH He MeHee 4{) mpOUERTOB BoIopoaa.

Toamkennoe coaepXXanue BOAOPOIA U HeMeTANJHUYECKHX BKJO-
yeHHil B CTaJH, OTAUTON B BakyyMe, ofecneunsio ycTpakeHHe §Jao-
KEHOB B H3IeHAX, NOAYUEHHHX H3 3THX CAMTKOB, EctecTpenio, ecnu
B CTaJH, OTJAUTON B BakyyMe, He o0pasyloTcs (JIOKeHH, TO MOXKHO
SHAUNTENIBHO COKPATHTL AAUTENbHOCTD Omepauuil TepmMuyeckon obpa-
60TKH, KOTOPhle HeM3OEeHHBE IPH Mepelene CAUTKOB (PAOKEHOUYBCTBH-
TEJbHMX cTanell, OTAKTHIX OGBLIUHBIM CNMOCOBOM.

Hs uanomenHorg cheayer, uro ¢OpaloTka KHIKOH crajad B Ba-
KyyMe NPHBOLNT K YJAYUIIEHHIY KauecTBa cranH, ofecredusaer no-
BLHILIEHHe BhiXoAa roaHoro. Onepalind, cBasaHHele ¢ 06paGoTKOH B
BAKyyMe, HE HaDYLAKT HOPMaJbHOrO TEYEHHA NBpollecca MPOH3BOL-
¢TBa CTAMK Ha AEHCTBYIOUNX npeaAnpHATHSX. YcrpoHcTBa aas obGpa-
GOTKM B BaKyyMe — BaKYYMHBIE KaMephl — MPOCTHl M MOTYT OBITh
COOPYIKEHB TIOUTH Ha JKOOM MeTAMMYPruueckoM 3asoje. CTOMMOCTD
3KCNAYATALHN BAKYYMHBIX YCTAHOBOK, NpeiHa3HaueHHBIX AJd ofpa-
GOTKH JKHAKOH CTaAH, HHYTGXKHA NO CPABHEHHK ¢ APYTHMK CTaTbf-
MH 3aTpar, CBA3aHHBIX ¢ NPOH3BOJACTBOM CTAaJH.

TEPMETU3AIIMA BAKYYMHBIX TTEYEN

UmMeoTca OTAeNbLHEIE 3AABJEHHA O TOM, UTO TPHMEHCHUE BaKyYyM-
HutX revefi He oflecneyuBaeT X0Td OH HE3HAYHTENBHOTO NOBBHIIMEHUA
KAUeCTBA CTAJNH H CIJIABOB [0 CPABHEHHIO ¢ MAABKAMH B OOLIUHBIX
meyax. [IpHueM 5TH 3afBJEHdA, KAK TPABHJIO, NOATBEPKAAWT Qax-
THYECKHMH JAHHBIMH KCTEPUMEHTAJBHBIX Hccrenosanud. Muewrca
NlaHHble, HapAMep, 4To CofepKaHHe KHC/I0poda H 430Ta B MeTaA-
Je, BHIIJABJAEHHOM B BAKYYMHOR MEYH, MPH HAJMHUHH BeCbMa HH3KO-
ro IaBJeHHd, OKA3HIBAETCA BBIMIE, YeM B MeTajle, NOJAYUCHHOM B
OGEYHOH IMeuH.

Pesyasrats nORACOHBIX HCCAEROBAHUT ARNAOICE B GOMBIIHHCTEE
ClyyaeB fBHBIM HeZOpasdyMeHHeM H OCHOBAMBI Ha HEXOCTATOYHOM
NMOHHMAHUH CYIIeCTBA NPOiUecca BHINJABKH MeTaJlJa B BaKyyMe,

* B ckofkax maH0 cpelHee CcOfepikKaHHe BOAOPOAZ B NaHHOH Ipynne MAABOK.

26

Hocrmkenne wuskoro mapienss B padouyeM NpocTpaHcTRe HH-
AYKIUHOHHBIX p JYyroBLIX BAKYYMHBIX Meyell erle He ABJIAETCH rapaH-
THEN TOJNYYeHHA MeTaJJa c MajbIM COAePKaHHeM KHCA0Opofia u aso-
Ta. Bollue 6hino oTMmeueHo, uTo coRepXKarKe KHCAOPOAa MOXKET NpH
BBLAEIKE KHIKOrO METa/AJa B BAKYYME TOBHICHTHCH 32 CueT B3ad-
MOIEHCTBHS ero ¢ dyreporkoil neud. Ecan 3TOT HCTOUHHK SarpsasHe-
HHS KHCAOPOZOM M yCTPaHeH, TeM He MeHee He HCKAIYEHa BO3MOMNK-
HOCTH 3aTpA3HeHus MeTalia KHCJAOPOAOM H a30TOM.

He MeHee paxubpiM, UeM OaBAeHHE B Teuy, IJf AOCTHKEHHS T0-
JAOMHUTENLHEIX DE3YAbTATOB B OTHOIUEHHY NOBBILIEHHA KavecTBa Me-
TaNNa, BHIAJAABAAEMOr0 B BAKYYMHBIX [1€4aX, SIBJRETCA TepMeTH3a-
ItHs ux paBoyero MPOCTPAHCTBA, yCTpaHeHHe MONaJaHHA BO3AyXa B
pafouee NpocTpPAHCTBY.

MozxrO npy ye/I0BHH 00CAYKUBAEHS NeYH MOLIHLIMA BAKYyMHbI-
MH HacoCaMH CO3LATh BECbMA HH3KOE JARJEHHE, HO He YCTPaHWTh
NpH 3TOM 34C0Ca B NeYb 3HAYHTEIbHBIX KOJHUECTB RO3ZVXA. B sroM
CJlyyae MOBEDXHOCTb XKHIOKOrQ MeTassa OyZerT OMbIBaThCA BO3AY-
XOM, T. €. METaJJI OYAET 3aTPASHATLCH H KHCAODPOIOM H azoToM. Cxo-
POCTL HATEKAHUSA ra3za B pafouee NPOCTPAHCTBO (NOBLILIEHHE RaBAe-
HAA B N€YH B IHHULY BPEMEHH MPH OTKJIOUEHHUAX BAKYYMHBIX Ha-
COCOB) ABJACTCA MOITOMY BaKHeHNIeH XapakTepHcrhKol Mobof Ba-
KyyMHOIH neuw,

Biuduue CKOPOCTH HaTeKaHHS NPH  BHILIABKE KaPONpPOYHOTO
cnnasa ua Hukenesolt ocHope (Udimet 500: moMuHaneHH{ cocTas
50% Ni; 18,6% Cr; 18,5% Co: 4,0% Fe; 40% Mo; 3,0% Al
3.0% Ti; 0,08% C) 6b1o u3yueHo axcnepumentaabHo [9). Cko-
POCTE HATEKAHHS BO3AYXa B nevb OblIa B npefenax or 10 go 300 »
PT. CT. B MHHYTY, a BCE HCCAEAOBAHHbIE NAABKY OTJAMBAJN RPH HAJIH-
YWUH_AABJEHUIl B TIEUH, PABHEX ToabKO 10—17 u pt. c1.

PesysisTaTel 3T0r0 HccaeAOBAHHA TpadUMECKH TPeACTABJAEHH HA
puc. 16. Kak BunHO, o Mepe yBeSinueHHa CKODOCTH HATEKAHHS MOHH-
HKAETCA NJACTHYHOCTh CINIABA M CHUKAETCH ero ¥ apONpPOUYHOCTb.

M3 gambiX, nmpHBeZeHHHX Ha pHc. 17, KaponpouHbie CBOHCTBa
STOro CMNaBa B 3HAYHTENbHOM CTENMeHH 3ABMCHAT OT COJNEPXKaHHA B
HOM KHCJ0poaa.

s nofydedita B BAKYYMHLIX Teyax CTaJH H CTJIABOB ¢ HUSKHM
COMEPIKaHHEM KHCNIOpOIA H a30Ta HeoOXomuMo ofiecleduTsh He TOoAb-
KO HU3KOE NaBJjiedHe B 3THX nedax, HO M YCTPAHHTbL MOJHOCTLIO BAN
CHU3NTL IO MUHMMAJLHBIX 3HAYEHHH HATeKanue BO3AYXa B paouee
NpOCTPAHCTRBO Meveil.

FloaTOMy npu BEIVIABKE CTaAM u COJAROB B BAKYYMHBIX NeYax
HOMKHBEl YYHTHIBATbCA ABa (rakTopa — AaBJdeHHe B paGoueM npo-
CTPAHCTBE H CKOPOCTb HATEKAHMSA BO3AYXa B Neub, B CODTBETCTBHH
¢ 3TuM TpeGOBaHHeM BAKYYMHBIE 1eYH AOIKHB ObITh CHaGXKEHb af-
napatypofl, obecneunBacilel B mpolecce MIABKH KOHTPOJG JARJe-
HUS H CKOPOCTH HaTeKaHHH.

B MeHbliedl cTenenu 3TH cooGpaxKeHHs AOMKHBL OBITH pac-
NpocTpaHEHbt H HA YCTAHOBKH A ¢OpaGoTKH MUAKOH cTalu B Ba-
KYYyMe.
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Puc. 16. BumsHHe HATexaHns BO3NYXa B BaKYYMHYIO Tedb HA cBoficTRa

g

Yanurenue, %

2

HAPORPOYHOrQ CoiaBa

300

[

200

Udilmel -5j00
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10

15 100

125

150

Gpersn, vac. (870", 17,5 /v

173

200

Puc. 17. Banaxme Kucjaopojfa Ha MapOTNpouhbie
ceoficta cndasa Udimet-500
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BAKYYMHBIE IIEY COIIPOTUBJIEHUA

BakxyyMunie meun conpoTHBJACHHUS PA3JIRUHBX KOHCTPYKUHE # eM-
KOCTH NaBHO UCNOJB3yiOT B NaGOpPATOPHOH W MPOM3BOACTBEHHOH
ApakTHKe.

Heckoapko et ToMy Hazaf KPYNHble BAKYYMHbIE Neuy Gblfy HC-
noab3oBanst pupMmoit «Electromet» x4 nponasocActsa eppoxpoma
C BCCbMa HHW3KHM cojep:aHHeM yrjepona (3Ha'-IHTe.HbH0 GoJiee HH3-
KHM, YeM B peppoxpoMe, BHIMIABJACHHOM OGUIEH3BECTHBIMU CHIHKO-
TepMuYecknMu MeTofaaMH). CyILHOCTE HOBOTO MeTOAA: BBEICOKOYI.Je-
PONVCTBI (hEPPOXPOM TOCHES €I0 H3IMENbYCHHA OMEWHBALTCA € OKHC-
autenem {pupmoili «Electromet> B xauectse oxucaurens Gula npen-
JIOKEH KpEeMHE3eM)}; H3 CMECH H3TOTOBANIOT OPHKETHl, BhIIEPKKA
3THX GpHKeTOBR TpH COGTBETCTBYIOWIEH TeMIepaType B BaKyyMe H
NPHUBOAAT K NMOAYYEHHIO Ge3yraepoAucToro dgeppoxpoma.

Uccnenopanue npouecca abesyraepokupania deppoxpoma B Ba-
KyyMe B naB0pPaTOpHLIX ycaoBuax Owio Bhinodneno C. B. Bezofipa-
sopbiM {10). B xauectee oxucawntencfi Oniin WCNONL3OBAHEL OKHCH
XpoMa, XpoMoBas pyfla, OKHUCh HUKeAs H KpemHeseM. Dpuxerst u3
TOHKOPA3MOJMOTHX BHCOKOYIIEPCIHCTOTO (PeppoXpoMa H OKHCIHTe-
JF BHIAEPIKHBAAH ONpefeseHHOE BpPeMS B BAKYYMHOH NeuH conpo-
THBJIEHHSA. 3a cyeT TaKkOH BBLAEPKKM B BAKYYME COJepiKaHUe yrie-
pona B deppoxpome cumkanoce Ao 0,01—0,03 nponenra,

Beiilo yCTaHOBAEHO, YTO NPH BHAEpXKKe OPUKETOB AHAMETPOM
30 mat v BuicoToR 30 Ms nox masnenuem 5-1072 ma pr. o1, npu
1250—1300° C o6esyriepoxHBaHHe 3aKaHUHBAeTCA B TeueHHe [0—
14 yacos. KoHeuHo, CKCpOCTE 06e3yTICPOKHBAHNUA BO MHGTOM GIIpe-
NeJgeTca NPOUIBOANTENBHOCTHI0 BAKYYMHEIX HAC0C0B, 00CHYKUBAIO-
IIHX neyb.

B Ta6n. 6 npusefenn pesyabTaThl PalHHUPOBAHUA BHICOKOYTAE-
poaxcroro ¢geppoxpoma B BakyyMme. B KauecTBe HCXOZHOro CIViaBa
GBI MCITONB30BAH (PeppoxpoM, coaepxawni, %:

o] Cr 81 8 P
7,50 65,00 0,80 0,04 0,058
Ta6tannma 6

Xampvuecknil coctap GesyraepousicToro theppoxpoma,
NOAYYEHHOTO B RAKYYMe

Xumuvecku#t cocras, %
OKHCAHTEIE
c Ce 5i 8i + Si0, 5 P Ni
Oxues xpoma . . .| 0,01—0,02 |74—75 0,4—0,C — 0,031 0,03 | —
Kpemuesem . . . 0,03 62—64 - 7,.6~85 — | — —
Xpomueras pyaa 0,02 63—65] 1,2—1.,4 — - — —
CKHCL HHKeA . . 0,03 {7—51 — —_ — ] — [26—28




OKUCAUTEN b & BLICOKOYIJIEPOAHCTOMY (eppoxpoMy Ao6aBJisiy
B KOJHYECTRE, TEOPETHUECKH MOTPedHOM AJf OKHCJEHHUT Yriepoia B
OKHCh YTJepoaa.

Kak 6blio YNOMAHYTO, NpH HCOOJIL30BAHAH CHIHKOTEPMHYECKHX
METOLOB NPOM3BOACTBA HEAL3A TMOAYYHTE (PEPPOXPOM CO CTO/AL HH3-
KHM COlepIKAHHEM YTIlepona.

Ouyitiende deppoxpoMa or yriepofa, Kak BHAHO, NpOTeKaer
GuicTpee ¥ GoJee [OJHO, YeM TPH BhiAepKKe XUAKoro ¢eppoxpoMa
0O OKHCAMTEAbHBIM maakod. Kasanoce 6bl, Sosiee BHICOKHH Harpen
NpH pahUHHPOBAHHHN KUIKOTO $heppoxpoMa HOKeH cnocoGCTBOBATD
YCKOPEHHIO OKHCAEeHHs yriepoia. JIyuuine pesyabTathl, NoJdy4yeHHbIe
npH 0Ge3yriepoKUBaHUN QeppoXpoMa B TBEPAOM COCTOSHHH, MOKHO
OOBACHATL caeayioiiM obpasoMm. B tdeppoxpome npakTHYeCKH BeChb
YI/epoA CBA3aH B KapOu/IaxX, BHUIAZAIMX 1o rpaguuaM sepen. Ilo
3THM TPaHWUUAM U NPOMCXGAKT IJABHbIM 06pascM usjgoM mpi apod-
NeHHAH U pazfaome, T. e, NDU H3MEJbYEHHH BHICOKOYTIePOAHCTOTQ
(eppoxpoMa KapBriIE OKAasHIBAWTCA HA foBepXHOCTH yacTH. Ilocne
npeccoBayuA 8 OpPHKETaX KapBHABl HAXOUATCS B TECHOM COMPHKOC-
HOBEHHH C OKHCAUTENeM. AKTHBHOCTE peareHToB B 3TOM CJlydae pag-
Ha eNHHHIE, B KAAKOM (QeppoxpoMe H OXHCIHTEIbHOM UIJTAKe ak-
THBHOCTL YIJepoJa M KHCJIGPOAA COOTBETCTBeHHO Huxe. ITosbiire-
fiHe aKTHBHOCTU PEATeHTOR, eCTECTBEHHO, CMOCOBCTBYET Kak ycKope-
HH10, Tax H OoJee MOJSHOMY NpPOTEKAHHIO PeaKLHA 00e3yraepoxu-
BaHHA.

Hoemiit MeTOR mpon3BoncTBA 00e3yrAepoKeHHOro ¢eppoxpoma
o6ecneynBaeT NOAYYEHHe CIaBa ¢ NMPHHEUMOAAALHO OTJIHYHEIM H 60-
Jlee BBICOKHM KaYecTBOM, BO-NEPBLIX, H ynpowaer cxemy deppo-
CANABHOIO TIPOH3BOJACTRA, BO-BTOPRIX.

Kax nmoxasato Ha puc. 18, npH CHAMKOTEDPMHUECKOM MeETofle MNO-
JyueHua 6e3yraepoLuctoro geppoxpovia HeoOX0OHMO HCNONBL30BAThH
TDPH AYrOoBHE NEYH: OAHY — A1 BHNJABKH NEpPeNeNbLHOT0 BEICOKO-
YTAEPOANCTOr0 (eppoXpoMa, BTOPYIO — AN BHLINJABKH CHIHKOXDPO-
Ma H TPeTbic — A% padUHNPOBAHHA CHIHKOXPOMA, C UeTbI0 Moayye-
tua Gesyriepoanctoro geppoxpeMa, HoBRH MeToq OCYUIECTBAM NPH
HANUYUK OAHOH AYroBON meyu H OAHON BakyyMHoR 3aTpaThl Ha Yye-
TAHOBKY OOGOPYAOBAHHS JiA H3MeALYeHUs BHICOKOYTIEPOLHCTOTD
(peppoxpoma u okUcHHTENA M AJA U3TOTOBJEHHN ODHKETOB 3HAUM-
TeJIbHO HHIKe 3aTPaT HA CTPOHTENbCTBO MyroBodl neuw. CokpaieHus
HKOMEHKJIATYPhl CHIPBIX MAaTePHAJOB, Pe3Koe CHHKEHHE KOJNHYeCTRa
ITAKOB H NOBBIIEHHE H3BJEUEHHS XPOMa H3 PYAbl — ZOOONHHTEN-
Hble HCTOURMKH YIEWeBACHUSA 3TOTO Cl11aBa B CAydYae ero HPOH3BOMI-
CTBA B BaKVyMe.

Besyraepoanctuil heppoxpoM, NOJyYeHHbIt B BAKVYMe PaccMoOT-
PEHHEIM METOIOM, MOXKET COINEePKATh BBICOKHMI NPOLEHT OKHCJOB, H
nO3TOMY OHLIO OMaceHHe, YTo HCNOAL30BaHHE NOAGOHOrO Geppoxpo-
Ma DPUBEAET K TOJYUEHHIO BHICOKOXPOMHCTHIX CTafefi ¢ MOBHLIEH-
HBIM COLEpPKAaHHeM HeMETAJJAHUYECKHX BKJIOUEHMH, KOTOpHE MOTYT
CHH3HTL YCTOHUMBOCTL 3THX <TaJsefll MpOTHE KOPPO3HH.
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Cununomeppuvecrui Memod obesyengporeusariy
ME. mﬂa g Sﬂ'ﬁ)’yﬂs
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Apemgomas Llran Sozamsiii 700xe
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Puc 18 Cpammenne #ByX MerofoB mpousBopacTsa  GesyrepOXHCTOrO
deppoxpoMa
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CroficTBa FepKaBelOLIe XPOMOHHKeNEBOH CTaJH, BEINJIaBJeHHOR
B MHAYKIHOHHOH BHICOKOYACTOTHOH NMeuyH ¢ NpHUMeHeHHeM OGLIMHOTO
fesyraepoauctoro deppoxpomMa W noayuenHoro s Baxyyme {0,01-
0,03% C), 6bl1y uavuern A. U. SxynunsiM.

Bun gecaelcBaHbEl TPH DPYNNBL HepKaBEOUeH CTaNH — OfHa —
cofpepxamasa 0,07—0,09% yraepoma, 6es turaHa, BTOpasg — ¢ TAKHM
#e coaepanueM yraepona u ¢ 0,24—0,32% Tturana u Tperba — Ges
THTaHa, ¢ copepxannem 0,01—0,03% yraepona, YcToliunBOCTE CTA-
JM MPOTHB HHTEPKPHCTANIHTHOH Kopposud Oblla onpeaeneHa fociae
8AKa/NKU [N4 CTAAY C AOBBILIEGHHBM COAEPIKAHHEM YTJAeposa npy Ha-
rpepe a0 1100° C u ana cTaAM ¢ DOHHKEHHBIM COfepi:KaHHeMm yrie-
pona - go 1020° C u nocseaylollero oTnycka cTaii BeeX rpynn Npu
650°. ¥eroiliunpocTh npotue ofulefl Koppoauuw OGblna onpefneneHa Ha
ofpasiiaX OTNYIWIEHHOH CTaNH KaK NOTEps Beca NocJe YeThipexkpar-
HoTO 25-4acoBOro XKHNA4EHHA B CTAHAAPTHOM CEPHOKHCJIOTHOM pa-
cTBOpe. PesyanTaThl onpeneneHnst CKAOHHOCTH WCCJSAOBAHHEIX CTa-
Jell K BRTePpKPHCTAJANTHON KOPPO3HH H YCTONYHBOCTH TPOTHB ©f-
et Koppo3uy nprBeneHu B Tabi. 7. B tabauue snakoMm () orMe-
YeHBl ¢Tadd, YCTOHUMBbBIE MPOTHE HHTEPKPHCTANIHMTHGHR KOppPO3MHU, i
3HAKOM {—)} — cfJaajaloniie CKJIOHHOCTBIO K 3TOMY BHAY KOPPOGHIH.

Januble, npupegeHHbe B Ta6A. 7, CBHAETEABCTBYIOT, YTO HM3KO-
YrJepoancTan ¢Tanb, BhIMJAABAEHHas ¢ NpuMeHeHueM Qeppoxpoma,
NOJY4EHHOr0 B BaKyyMe, TPH OTCYTCTBUH B 3TON CTaAW THTaHa He
CKJIOHHA K UHTePKPUCTANJAUTHOH Kopposun. CKAGHHOCTb K HHTep-
KPHCTARAUTHON KOPPOSHU MOXKeT OhiTh YCTPaHeHa, Kak H3BECTHO,
NOTOJHHTEJILHBIM JETHPOBAHHEM HepiKaseiolled <Taju THTAHOM, HO
THTaH Pe3Ko CHUKAeT YCTOHUHBOCTL CTRJAH MpOTHB OOLeld KOPPO3HH.

PaspuTHe NPOH3BOACTBA BBHICOKOXPOMHCTREIX CIVIABGB, He COAEp-
WAllKX Mese3a, ¢8A3aHO ¢ NoTpedaennem GOJLIIMX KOJHUECTB Me-
TARJIHYECKOT0 XPOMa, KOTOPHIL MOJyvalorT NyTeM BOCCTAHOBJACHHS
aNMIOMHHHEM H3 CKHCH XPOMa HJIH 3AKTPOJH30M.

Brina H3yd4eHa BO3MOMKHOCTH NMOJyYEeHUS XpPOMa NYTeM BOCCTa-
HOBJIEHHSI OKHMCH XpoMa yraepoaoM B BakyyMe. [lpu atom Gsina He-
NoJbL30BAHA BaKYyyMHas HHAYKIHOHHAS Neub, B KOTOPOH HArpesa-
TeNbHWM JAEMEHTOM CAYKHA paduToBblll THreas, B Hero sarpyxa-
JH GPHKeTH H3 OKHCH XpoMa H yraepoaa.

B pesyabTaTe BHIOEPKKH GpPHKETOB B TeweHHe 2,5 YacOB npH
1350° C n gasnensdn B pafoueM NPOCTPaKCTBE TMEYH OKOJo 1 mMae
PT. ¢T. MoJy4aqau ryO6xy xpoma, cogepxaumyw 0,05—0,07% yraepo-
Ja; B HEKOTODHIX ONLITAX cOJd€pXKanye Yyraepoaa B T'ydke CHHIKAJIOCH
10 0,03 npouenra.

[Morc6HOe codepKanue YrAepona B XpoMe B YIOMAHYTHIX YC0-
BHAX OKA3biBAETCA BO3MOMKHBEIM NPH HaJMUMH B OpHKeTax H3OLITKa
okucH xpoma. Ilpu oTcyTeTBHH H3GHITKA BOCCTAHABAHBAEGMOTO OKHC-
Ja YKA3aHHOE Cofep:KaHHe yriaepona AOCTHXKHMO npu Oofee BHICO-
KAX TeMnepatypax. C Apyrofi CTOpOHbl, TNOBHILIEHHe TeMMOEepaTypht
NPHBOAHT K DOBHIUIEHHIO NIOTEPE XpOMA 33 CUeT €ro HCnapeHHs.

B 146, 8 npuBeieHu SaHHME O COLEPKAHHH NPHMeCeH B METAJ-
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TaGnuua 7
Bauanne Yraepona w THTana Ha CKAGHHOCTE Hepiaseldmed XpoMoHuKeaeBOR ¢Taaw
K MHTEDKpHCTAMMMTHON KOPPOIMA B YCTORUMBOCTL MPOTHR O wtel) KOPPO3HH

" Cojgepmanne B cTann, %
= Crronnocrs Martepit geca
DAAEKRA K HHTEeDK[HCTan-
¥raepoaa THTaHa JAHTHOR KOpPposHk efmEivac

! 0,07 — ) 0.620
2 0,09 - (~—) 12,060
p 0,07 -~ () 1,900
5 0,08 — (—) 4,432
0,09 - (=) 3,600
6 0.07 0,24 (+) 12,110
7 3,09 0,32 +) 23,950
8 0,02 - (—) 0,126
o 8»03 ~ (-+) 0,131
i 0-8]2 - (+) 0,138
12 002 - (+) 0,239
0 ~ (+) 0,171

JHIECKOM XPOME, NNOJIYYEHHOM PasJHYHBIMH METOAAMH — HJIEKTP OJIH-
30M, ANHOMHHOTEDMHYECKHM METOAOM H BOCCTAHOBJAEHHEM OKHCH
XpoMa YriaepodoM B BaKyyMe,

Kax Busmno, XPOM, MOJNYYEHHBIH BOCCTAHOBACHHEM OKHCH XpoMa
YTJI€POZOM B BAKYYMeE, MO COOEPXKAHHIO npuMmecett PABHOUECHEH XPO-
My, MOJYYEHHOMY APYTHMH METOLaMH,

TaGnunma 8

Conepxanne npitmeceli B MeTammMueckoM Xpome,
NOAYMCHHOM PAIAHUHBIMH METOZAMH

Cofepmanne npumecedt, 4,

MeToz noayveuus
C Bi 8 P

NEKTPONHI .+ v 4 . . . L L .. 0,06 0,009
AnomuHOTEpMHYECKRE . ., . . . . . 0:03 0:014 8:3‘11 g’g?g
Bcectanosaenne B Bakyyme . . . . . [0,020.06 0,010 0,02 0,100

Meros BOCCTAHOBACHHS YIACPOLOM B BAKYYMe HAXOLHT NPHMEHE-
HU€ U NPH JOJYYCHHH APYTHX MeTaAA0B M3 HX OKHCIOB.

BJIVDKAVIIIIUE TTEPCITEKTUBBI
[Ipamenenne Bakyyma BHeceT CyleCTBEHHEE H3MEHEHHS B TeX-

HOJIOTHIO TIPOH3BOIOCTEA CTAaJH,

Rk



Hanpumep, ecaiy 3a cuet 06paboTkh GecceMepOBCKOi ¢Tasku B Ba-
KyyMe MOXKHO NONYUATH CJAHWTKM KMMsAleH MArKoid cratn Ges my3el
peft i C MOHMHMKEHHON CTENEHbIG Cerperauil, To Ta ¢ran, Symer yc-
TOHUUBOR [POTHB CTAPEHHS, 4TO B CBOIWO ouepelb OTKPHIBART HOBbIE
BO3MOKHOCTH DAClIHpeHHs O6JacTH NpAMEHeHHs KOHBEepPTepHOH
crain, Crocof npoH3BOACTEA CTAJAH B KOHBepTEpaX, KAaK H3BECTHO,
ABASETCA BHICOKONPOU3BOAKTEALHEIM H HauboNee nemenniM. [Tpume-
HeHHe BAKYYMHGH 06paGOTKH, ONEBHAHO, NCKJIIOUMT HEOOXOHHMOCTE
HCNOAB30BANHA KHCAODOAA NPH MOJYYEHHMH CTand B KOHBEpTEpax.
Ecsiy 0ZHOBPEMEHHO ¢ 3aJUBKOM KHIOKON cTasu H3 6ecceMepOBCKOTO
KOHBEpTEPa B KOBW GyAeT 3aAWT OCHOBHOH IIIAK, KOTODHA 3aTeM
MpY BHIEPIKKE KOBLUA B BAKYYMHO# KaMepe Gyaer 3HePrHUHO Tepe-
MeIIHBATECA ¢O CTAJNBIO, TO BOSMOMKHO ofecAeuMTn RonyueHue Gec-
CeMepOBCKO#l CTafu ¢ MOHHMKEHHBIM COAEPIKAHMeM cepbl 4 HEMETal-
JHYECKHX BRAOUeHH{. Takum oBpazoM, 3a cuer ofpaGoTkH B BaKyy-
Me BO3MOMHO NCAVUeHHe KOHBEPTEepHOI cTaau, Ny KayecTBY paBHO-
WEeHHOIT MapTeRoBCKOH,

PasBurhe peakuuit 06e3yTaepoMHBANA NpH 06paboTKe KNIAKOH
CTaJH B BAKYYMe HOMKHO BHECTH H3MeHeHHe B NPOUECCH BHINABKH
MHOFMX cTasiefl B MapTEHOBCKHX H PMEKTPHYECKHX ILYTOBBIX Teuax,
Qrnager HecOXOAHMOCTb CHHIKEHHSI COZEPXKaHMA Yriaepofa no sa-
OaHHOTO (MOPOK HOROJNBHO HA3KOTO) B MpOUecce MJIABKH, ecau J0-
MOJHKTEIbHO MOXKHO GVIET YAaAdTb YIJIepOoN B KOBLe, 3a CHeT 2To-
F0 COKpalaercs RPOLOMKKTENBHOCTh TJABKH H NOBHIWAETCS CTOH-
KOCTb HYTEPOBKH CTAJIMIABHAbHBLIX Nedyedl. OOWIEN3BECTHO, YTO MO-
JyueHHe CTajlH ¢ HH3KHM coldepraHueMm yraepoaa Tpebyer Gosee
BLICOKOIO HAT[I¢BA KUAKOTO MeTaJjla, HAJHYUs UINAKOB ¢ BLICOKHM
cofepKaHHeM B HEM OKHCJOB Keje3d, YTo COMPOBOXAEeTCA YCH-
JeHHBIM H3KOCOM (PYTEepOBKH meyed.

KopeHnbiM 06pa3om MOXKeT M A0J¥KHA ObITh H3MEHEHa TEXHOJO-
I'Hs BBHIMIABKY Da3JHUHBIX HepKaBewwux cransefl. HelHe Mg ux Bbl-
MIAaBKU UCTIONB3YIOT [AYFOBHE JIEKTPHYECKHe Meud, pasinBKy Belyr
Ha Bozayxe. Buixon oco60 TOHKMX JIHCTOB HepKapewtiled XPoMoOH:d-
Kenepofl cTasiM, HAApUMED, peaxo qpepsiiaer 60 NpoueHTOR 0T BEla
CJAHTKOB. VHaue — NPOUSBOACTEO 2TOH CTAAM CBA3AHO ¢ Heo6X0nH-
MOCTLI0 HCMOJL30BAHEA OOJLIICrO KOJHUECTBA OTXOHOB, IEPENiaB
KOTOPHIX CONMPOBOXNAETCA 3HAUHTRABHBIMY [OTEPAMH XpoMa.

B 6yaymem mpouecc NpoH3BOACTBA TOH CTajH MOXHO NMpencTa-
BUThL B CJAEAVIOlLIEM BHAE.

JIyrosule saekTpHUeCcKHe fledd OyAYT HCNOAb30BAHbl A/ BhiNJIaB-
KH HepyKapBeolllell CTafd, B KAUYeCTBE MeTaJJH4YecKOd calku Oyayr
NPHMEHeHBl OOLIYHBI CTaAbHO! JIOM HJM XKHAKHA MeTann, NoJyueH-
KBl B KOHBePTepe MaM MapTeHosckol meun. Hepxasewmylo cTanb
6yayT pas/MBATh HE B CJHTKH, @ B 3aroTOBKH [Jsi H3TOTOBJAEHHS H3
HHX 3JeKTPOJOB, TMpeNHa3HAUCHHBX ANA [epef1aBa B Ayropod Ba-
KYYMHOH neun, Paszmep 3aroToBoK AoaxeH ObITh co0fpasoBaH ¢ pas-
MepaMH 3JeKTPoIa JYToBOH BAaKYYMHON Nevd, NpUYeM MOTYT OTJIM-
BaThLCS 3aroTOBKY IJHHOKY HECKOABKO METDOB [PH OTHOCHTENLHO He-

H

BONbIIOM HX uaMeTpe (CKaXKeM, AIMHOK 3 4 u anamenpom 200 ma),
TaK KaK BHyTpeHHee cTpOeHHE 3aTOTOBKH, NpedHasHadeHHol ang ne-
pennraBa, He uMeer CyLIECTBEHHOrO SHAYEHHUA,

B nyroofi BakyyMmHOll €4, B De3yanTare Nepensapa 3aroTOBOK
B MEAHOM xokule, GYAYT NOJYUEHB CAHTKH, MPeAHA3HAYCHHEE AAf
AaabHelitmero mepeaena. UeMm Xe 6ynyT 3TH CAHTKH OTJUUYATBCH OT
HBIHE OT/MBaeMBIX OOLIYHBIM MeroAoM? Bo-nepsrix, Gyier noayve-
Ha CTaJb ¢ Gojee HU3KUM CONEPKAHHEM B Hell yriepoaa, HeMeTan-
JMYECKNX BK/IOYEHHf; CIUTKH, MOJYYeHHEe B AYroBOfi BaKyyMHOH
negn, Gosee OJHOPOAHBL MO KPHCTAMIHUECKOMY CTPOEHHIO W XHMH-
YeCKOMY cocTaBy. Bo-BTODHIX, 8a cuet yCTpaHeHHS OKHCIGHHS TpH
Pa3yiupKe, GYAYT MOAYUEHH CAUTKH Oes TOBEPXHOCTHHIX fAedekTon
HAH 110 KpafiHefi Mepe CO a0 BHIpAaXeHHBIMH NedeKTaMu nosepyx-
HOCTH. B-TpeThHX, B C/IATKAX, IOJYYECHHBIX B OYTOBOK BaKyYMHO# Ie-
UM, OTCYTCTBYET yCanouHas pakoBHHA. [Tepensas B nyrosoi BakyyMm-
HOK meyH, KOHEUHO, CBA3AH ¢ AOTIONHATEJEHOR 3aTpaToi SNEKTPHYe-
cKofl aHepruH — nopaaka 500 Ksr-¢ Ha TOHHY CTAJIH, HO NOBHILEHHE
BEIXOA POLHBIX JIHCTOB, CKkaxXeM o 70 mpoleHTOB BMecTo 55, oky-
IIHT AONOMHRTEAbHEE 3aTPATH,

Otxoner HepiKaBeiowledl CTATH JOJIKHH NEPEIIABIATLCS HE B 1y~
FOBHIX 3JIEKTPHYECKHX Nevax, 3 B MHAYKIUOHHBIX BRICOKOYACTOTHHX,
Tlpu sTom Gyner ofecnedena BEIMIABKA CTANH ¢ HUSKMM COASpKAaHi-
eM yriepoia Ges3 nmpHMeHeHHs B Mpolecce NRABKU KHUCJI0POAA, TpPH
BECBMA HH3KHX NOTEpAX XpoMa,

HuMerTcs A peanbRbe BOSMOKHOCTH A8 OCYLISCTB/IEHHS MONOG-
HOFO METOZa BHIMJABKK HEPIKABEIOWHX cTaneli?

Ecau B 40-7 1yroBoii 3qeKTPHYECKON Neun B CYTKH 6YAET BHIILIAB-
neno 160 T HepxkaBewuledt cTaMM, To A4 NepensaBa >Toi cTau Tpe-
§yeTcsl yCTAHOBHTDH AB€ AYrOBble BAKYYMHEIE MEUH MOUIHOCTBIO OKO-
a0 1500 ket kaxnas. OTXoAEl NPOM3BOACTBR HepAKaBejollefi cTAM
NPH 3TOM MeTO/e BLILIABKH B CYTKH coctaBar 24 r. Iaa nepenaa-
BA 3THX OTXOX0B HEOGXOAMMO YCTAHOBHTH BAKYYMHYI0 HHAYKUHOH-
HYIO meyb eMKOCTbIO 2—3 7. Y3roTOB/IeHHE H 3KCIAYATALHS BAKYyM-
HHX HYTOBLIX ¥ HMAYVKHUOHHBIX meuell YKazaHHOR MOLIHOCTH H eMKO-
CTH 4BJAKTCA BMOJHE BO3MOMKHBIMH.
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