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NPEAUCNOBHE

Vye6Hoe nocoOHe HANHCAHO B COOTBETCTBHH C mporpam-
Moii Kypca «Metannyprua JuTeHHOro NpOU3BOACTBa» MO
paaneny «IliaBKa UBETHBIX META/UIOB H CIJIABOB» H colep-
JKHT HeoOXOMMbie CBeeHHA MO TeXHOJOIHH [JJaBKH OCHOB-
HbEIX LBETHLIX MeTaJJIoB M CIJIABOB B IJIAaBHJbHBIX Teyax
moboro Tuna.

B nocoGuu npuBedeHbl cBeleHHs O COCTaBe H MeXaHH-
YeCKHX CBOHCTBAX CIIJIABOB UBETHLIX METAaJJIOB; PAacCcMOTPeHH
LWHXTOBEIE MaTepHaJbl, Qochl, JUratyphbl, cnocoOp pacuera
WHXTH W KOHCTPYKUME MJAaBHJBHBLIX neye.

Oco6oe BHuMaHHe yAeJeHO BOIPOCaM B3aHMOLENCTBHSA
ras’oB € JIETKUMH MeTalJaMii H MeTOAaM OomnpeflejieHHs ra-
30B B amoMiuul i MarHun. INoapo6Ho ocBellleHH NMpakTHye-
CKHe TpHeMbl H cnocofw ferazaudd H  pagHHUPOBAHHA
CI1aBOB, MPHMeHsIeMbe HAa 3aBOMAaX, PaBHO KaK i NPHYHHLI
BO3HUKHOBEHHS Pa3JHYHBX BHAOB O6paka H Mepbl GopbOLI
€ HHM.

B oxaroit gopMe H3N0MXKeHbr HeOGXOQHMBIe CBETeHHS OF
oxpaHe TpPy[a, NPOMBILJIEHHOl 3CTeTHKe, CAHHTAPHH W rii-
rieiie, a Tak»e npaBuJa Mo TEXHHKe 6e3onacHOCTH Ha mua-
BHJbHbIX YuyacTKax. KHiira npenHasHayaercs 0/ CTyAEHTOB
TeXHHYCCKHX BY30B U MOMde€T OHTb MOJE3HA AJA IWHPOKOrO
KPYTa MHXEHEPHO-TeNHHYECKHX PaGOTHHKOB 3aBOJOB H HaYu-
HO-HCCJIEIOBATEJICKHX HHCTHTYTOB.

ABTOPH BHPAKAIOT CBOX HCKPEHH:O0 6JarofapHoCThb
penensentam pykonicy wi-kopp. AH CCCP A. C. 3afimos-
CKOMY #l HayuHblM COTpyAHiKam Kageupbl «Matlnue o Tex-



HOY0THS MiTeiloro nponsonctsay MAMII, posrnapnsenoi
AOKT. TexH. Hayk [1. H. AKkceHoBLIN 3a BECbNa UCHHME 3a-
MeYaHIis H COBeTH, a TakXe Kand. TexH. Hayk M. A. Kpene-
Py munx. T B. ManaxoBckoMy 3a nonolilb B noaGope npak-
TITYECKIIX  MATEPHA.IOB, HAKOMJIEHHWX TNEPefoBhMH 3aBO-
nawi.



BBefietne

WCTOPHYECKHH OB30P PA3BMTHA LBETHOr0 NHTHLA

§ 1. BOIHHKHOBEHHE H PASBHTHE JIHTbA
H3 LBETHbIX METAJIOB

Paspurie muteitroro npolispoacTsa H3 UBETHHX METAaJNIOB Heno-
CPENCTBEHHO CBSI32aHO C OCBOEHHEM Mpolecca NONYYEHHSH ITHX MeTan-
JIOB U3 pyn.

YesiopeK NO3HAKOMHJICS ¢ METAZAJIAMH B OY€H OTAANEHHbIC BPEMeHa,
Ha 3ape Pa3BHTHA yesoBeyeckoro obwiecTea. Paublue apyrix Meraason
6blTH NONTYYEHb! CBHHELL H 0JIOBO, TaK KAaK ORI JIerKO MOTJH OHTb BOC-
CTAHOBJIEHL M3 OKHCJIOB fidXe B nnaMenH koctpa. Onoso u cBinen —
MSATKI H NIOITOMY OK43aJHCh HENPUTOAHBIMH N5 I3TOTORJEHNS OpYAMil
TPYJIA H OPYXHsl; ONHAKO BhINJABKA HX yKasaJa HanpasieHie K W3nC-
KaHHIO CnocoGoB NOAYUeHHA NPYrHX MeTaJioB.

Hanpumep, neppyio 6poHay npeBRHe MeTalayprii MOrjiH NONYUHTD,
Harpesas CaMOPOAHYIO MeAL C OJIOBAHHON PYAOIN HJIN CMecb MELHOL H
ONOBAHHON Pyanl.

OcpoeriHe 6poH3kL, 3TOro NPOYHOro M TBEPAOro cnjapa, NpHTOAHOTC
LS Pa3aHUHBIX MOJENOK, OTKPBLIO HOBYIO 3MOXY B IICTOPHH MaTepHab-
HOiT KyJauLTyPn (GpoH30BOrO BEKa), 03HaMeHopasiuefics OYPHLIN passH-
THEM TNPOH3BOMITENbHBIX CHJ.

Io Mepe copepllleHCTBOBAHHS NMABIIbHLWX IEUEl EO3HHKAI pa3-
HYHBE cNocobbl NOAYyU€eHNA Kese3a H3 pyn. Yenesnble 13nenis obna-
JlanH 3HAUNTENbHO 6osbllefi MPOYHOCTLIO, YeM MeHLe, NOSTOMY JKeJle30
BBLITECHAJIO OPOH3Y H CTAHOBH.IOCL Hanbonee vNoTpeCITeNbHbIM METal-
noM. TlocrenenHo yenopexk 3HAKOMM.ACS Bee ¢ GOJBIUHM YHCJIOM METast-
JIOB ¥ HAYUNJICS BBIMJIABJATD HX 113 PyA.

B XVIII B. 6bina ocpoena nnatlisa, B XI1X — waTpuifi. Maruuii,
anoMENil, XpoM, MapraHeyu, HUKelb, MOnHOAEH. wobasgbT, KamMilil
1t HpHOuiL.

B XX B. 8 cBA31l ¢ ObiCTPHIM Pa3piTiieN XHMHI O OTKPLITH OC-
TallbHLE METasMhi, BCTpewarowllecss B 3eMHOll Kope.

3a speMs CyLUECTBOBaHHS NNTeiHOrO NpOH3BOACTBA OLAO BHINAB-
JIEHO He MeHee 2 MIt1THAapaoB TOHH Mede3a H 80 MIJLIIOHOD TOHH MenH,
CBIHLA, UHHKE Il APYTHX 1BETHBIX METANJIOB. DTH NETAN. 16! [1PIMEHSIOT-
Cfl B IPOMBILULIEHHOCTII I B 6WTY B JMITOM, KOBAHOM, IUTAM{IOBAHHOM H
npeccopaniom Blige. 3HaunTeAbHAS YacTb METAL10B, B BHIT CNJIABOB
OpUMEHSETCR B JNIITEIIHOM NPOH3BOCTDE.



§ 2. 3APOMLERHE NHTEHHOro NPOH3BORCTBA
B POCCHH

Apreo10riIueCk e 1icC:1e:A0BAHIIS NOXTBEPAHII IOCTOBEPHOCTS Iiii-
]POKOTO PACNPOCTPAHEHIs 1 BbICOKIH YPOBEHD KyJbTYps! JIHTEHHOrO
npoussoicTea B apepkeil Pycll. ] }

B VI—VII se. B [Ipianenposbe WHPOKO NPOHIBOAIIOCE XYAOXe-
cTBeHHOe aliTbe 113 6powanl i cepebpa. Haunuas c IX—X BB. nphne-
HETCR CNOCOG aiTbA Mo pockosbiM mogeanM. B XTI B, nossuamcs
haNeHHpie anTeinpe GOPNBL. .

Penecio IX—X 1 nocaenyrolllnx cTONETIH CBOHMII KODHAMH yXo-
AT B Neppwe BeKa Huluell spbl. BucOKan TeXHHKa 3T0r0  pemccna
JODKHa PACCMATPIIBATLCA KAK NPOAYKT AJHITEBHOTO OTIBITA NPHAHEN POB-
CKIIX MacTepos, oforawuaenas cesiasiNit ¢ Busantell 1t Boctokom.

[ToMIMO LIMPOKO paclpOCTPaHERHOTO NMPOHMIBOACTBA JIHTBIX YKpa-
LWeHIHI, 1peBslle anTefiUHKI, OCOBEHHO B MNeption Kuesckoft Pyci,
H3TOTORNAIN KOTENKH, Nasllluk, HAKOHEYHMKH KONIY H CTpea, KpecTul,
HKOHKN Ch1aaHble, GPOH3OBLIE 3€pKaNa, 8 No3axree — NAHHKANHMIE, KO-
JIOKO:1a, LIEpPKOBHLIE ABepll H ApYyTlie NPeAMeTn PEHTHO3ROTO KyJibTa,
NHOCHE 113 KOTOpHiX COXPARMJIICH A0 HAcTosllero speMery. [Tocne 3ax-
pata H orpabnenns KHEBCKOTO KHAMECTBA BO BpeMsl TaTapcKOrD
HALUECTBIIA NPOH3BOACTREHHHMH LEKTPAMIT 10 BBINYCKY MELHONMTLIX
H3neTnit cranopatcR Teepckoe 1t Mockopckoe KHsiKecTBa H 0coBenHO
Beniinisit Hoeropon. Co sropoit nonopunw X1V B. MockBa cTaHOBHT-
€5l ONHHM 13 HaNBoNee CHIbHHX 1l 6OTaThIX pycckHX KHsecTB. MMen-
HO 371€Ch KOHUEHTPUPYIOTCA BCE BHUAAOUUIECS CllIW B OBJIACTH HCKyC-
cTea it peMece. MOCKBA HAYHHAET BO3FMABAATL H PYCCKOE JIMTEHHOE
pemecio.

B 310T neprmoa npowssommanch OTMHBKU GOABLIMX KONOKONOB.
[pu Osmtpun Jouckon 1t ero npeeMHiiKe Bacunuu | cnoxnas Mexny-
HAPOLHAR O raHORKA, COINABWAACA AR MOCKOBCKOrO rocynapcTra,
CTADHT NEpea pycchilNs MUTERHKAMI 3a1a4y OBJAREHIN HCKYCCTBOM
N13TOTOB.IEHMA nyuwex.

fockone il rocy tapn Taxske npurnawanu  ceGe WHOCTPaMHHX Mac-
:;ng- 8026“1331343.“H’C’ Geino npurnawenne Mpanom I11 yranssuckoro
n\LueE. 3.]‘!\{9‘18“1)2:1’:;:;1;"08 HAWECTBE PYKOBOAIITeNst MO MPOM3IBOACTRY
warami B 1497 1 in T/IHBKE 1POI3BOAHIINCE [F PYCCKIIMIL JIMTEH-

~ YDOMHHaJIoCh #HMA TBEepCcKoro nyweynoro Macrepa

mlc};{‘;:] %peqemnh’oaa 113BeCTHO TaKIXe WMA MOCKOBCKOTO NyLIEeYIoro
<pa HioBa, otauswero B 1483 r. nywmgy I H
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kak Augpeil Hoxos (1568—1632 rr.), [fsan Moropun (1687—1735 rr),
B. I1. Exumop (1756—1838) n MRorie apyrse.

Angpeit Hoxos B 1585 r. otnna no nosenernmio uapsa Penopa Hea-
HODIYA CBOK 3HAMEHHTYIO LUapb-NyWKY pecoM 40 m 1 gnnnoit 5,34 1,
NPHHECLIYIO aBTOPY IHPOKYIO H3BECTHOCTH. | IM OT/IHTH TAKKE OTPOMHBLE
nyws : «JTe», «Tponn» (1590 r.), «Acnum» (1590 r.), «Cropones»
(1590 r.), «Llape Axunnec» (1617 r.) n MHOTHE IPYTHE, a TAKKE KOO~
kon «Peyr» BecoM 2000 nynoB — 32 m (1622 r.).

11pan MoropHu (3aKanuMpal OTAHBKY ero cblH Muxann) B 1735 r.
OTJINA 1dpb-KONOKON Becom 12 500 nynos — oxono 200 s

[na 3anHBKH METAaJIOM TAKOH OTPOMHON (OPMbl  NOTPEGOBANOCH
NOCTPOMTL BOKPYF Hee NATb NNAaBHJABLHWN NeyeH eMmkocTbio 45 m.
kaMnan. JIeTKH 3Tix neyeil BeqH npsamMo B ¢opMy. OnHOBpeMeHHas 3a-
a1BKa GPOH3LL K3 nATH neueit 6e3 Koplweil ABHAch Oul BecbMa CJI0XHOI
TEXHHYECKOH 33jaueit H B HAlUE BpEMs.

Ora oHBKA C H306PaXKEHHAMH PA3/THUHKX IOBEIHPHBIX YKPALLEHHI
i 6apesbedop — noprperor Haps Asnekces Muxaiinopiya U Hnnepar-
pHuubl Ankbl HoanoBrn ¢ HKORaMu XpPHCTA M €BAHTHIIHCTOR, — TAaK Xe
Kak I yHHKaTbHan oTnueka Yoxoea, xpanntes B Mockosckom Kpemne.

B. Il. EKHMOB OTAMN 3a KopoOTKilit nepuox epemerH (c 1801 no
1815 rr.) MHOXECTBO pa3NHuHbIX CTATYit B HATYPATbRYIO BEAMUITRY, Ba3,
61ocToB, 6apensedon. B Hilwax cepeproro exona Kasanckoro cobopa B
Jlennurpane yCTaHOBNEHbl OTANTHIE MM cTaTyH: Arzapea Ilepeo3pan-
noro, Hoanna [Npenteun, Anekcarnpa Hepckoro 11 kus3sa Bragumnpa.
B 1816 r. uM 6 otint namatHk Munnny u [oxapenoMy B Mockee o
npoekry ckyfsnropa Maproca. INamarunku Kyrysosy n Bapxnaro-zne-
Tonnn, ycraHopnenswe B 1837 r. B BOCTONHOM H 3anafiHOM Npoe3jax
Kasanckoro cobopa B Jlennurpane, OblLill NOCTERHHMII 3aMeyaTeTn-
HEM# TIpOH3BefeRMAMH EKHMOBA.

XynoxecTBeHHOE (CTATY4pROE) MITbE, KaK CaMOCTOATENbHas 06-
JIacTb JNHTE{HOTO NPOM3BOACTBA, NOAYUHJO cBoe pasprtie B Pocchit
B woHue XVII B.

[lo pocronuerey nmMa K. B. Pacrpennn ykpasuaer naesgy MacTepos-
JHTEAIHKOB XYNOXECTBEHHOTO OPOH30BOrO JIHTbLA TOFO BPEMERII.
HIM otnuTh: B 1720 r. orpoMKan konnas cratys [lerpa I ¢ opraMerTamil
y 1lmxerepuoro 3aMka B Jlentikrpane, B 1723 r- -~ nopa3HTelbHO TON-
Hblil 10 NOPTPETHOMY CXOACTBY I TUIATEJbHOCTH OTAEIKH - GPOH30-
Bulit 6roct [letpa I, cratys HMnepatpuun Annbl lioanouns 1 np. ¥VBen-
van cnapoil 3. M. ®ancwone, OoTAUBILIG BeAMKOIEIHBIT GPOH3OBHIL
namaTeuk («Mepherit Bcaswne) [lerpy I, Becor B21 m, entccroit 10 u
2 NOCTENEHHO MeHsiouleiic TOMIUIHOH CTEHOK (0T KPyNa hOHS h XBOC-
ty) or 8 10 30 ma. TIaMATRIK NPH OrPOMHOM CTEHEHHI Hapoaa Gl
ycraHopsed B 1782 r. Ha Habepexuoii penlt Hesw B Jlennnrpaae.

Henu3n ne ynoMAHYTh 1M 3aMEUATE THHOIO P\cghory IHTEILLIK.:
Tl K. Knoara, co3napiuero Takie Henpes3oiinenHue ofpasii OTHIFOh,
KaK Kol AHIYKOBA MocTa B JIEHUHTPaje, IBUBLINELA (He.le upust pr
CKOTO CKYJLbOTYPHOrO H JIMTEIROrO HChyccTBA. OH Tak v, ndn IF el



npe.uuecTBeHHAK B. [1. EnliNos, He 3Haf Heylauy B OTAMBKE KpYTHBIX
ctaTh it 01wt npitevos. [Tepeasi Tpynna Konew, OTAHTAA uM B 1839 -
1840 T, 6u11a nopapena Hirkoaaen [ npycchoMy KOpoato 11 yCT2HOBJIEHZ
Ha N0Ula1i Nepen CTAphN hOPOJEBCKUM NBOPUON B Bepaiine; propas
rpynna otanTas B 1842 1., Gelia NEpEnaHa KOPO/IO HEanoJIMTAHCKOMY
11 10 CEro BPCMERN \ hpallaeT KOpOJEBCKYIO TIOMANL B Heanone; u ua-
Woel, Tpi Tbfl i YETBEPTas TPynnbt KOHEH, OT/UTLIE B 1841, 1849 1
1851 rr., GbiTi \CTAHOBIEHH! Ha AHHUKOBOM MOCTY B Jlenunrpage. 3t
OT:IHBRI] BHCOKOXYI0MECTBEHHOTO IICTIONHEHH A NI HECH Kaonry Mupo-
By1o c1apy. Or Obln 130paH dRaNeMITKOM TPeX akapnemifi: piMckoil, 6ep-
AMHCKOI I MApIRKCKOIT.

KRpoMe Toro, M 6Ll OTAHTHI MOHYMEHTasbHbIE NAMATHHKH:
H. M. Kapanmasiny, nosty-canosesky [. [lepxagiuy, Gacronucuy
II. A. Kpunosy, [lerpy 1 B r. Kpowranre 1 xp.

[ToMIMO CTATYRpPHOTO H NYWeYHOro GpOH30BOrO JHTHHA, OTIMB-
KU H3 MEIHbIX CNIABOB NPOK3BOANIICD TAKKKE AR 06CAYKIBAHHA U~
POKIIX CioeB HaceaeRlis. 310 Oblll B OCHOBHOM NPEAMETh! PE/HIHO3-
HOTO KyJbTa (KpECThi).

§ 3. PA3BMTHE L{BETHONMTENHOrG NPOH3BOLCTBA
B POCCHH H B CCCP

Pa3piTHE MeIHOTO NHTLA ObIO TECHO CBA3AHO € Pa3BHTHEM BhIM-
napsh Nenu. Ha tepputopun CCCP, B uacTHocTH Ha Ypane, na Kap-
kase 11 8 CuGupH, HaflieHb!l MHOFOYMC/IEHHbIE CJIefbl RPeBHEfNX Mea-
HbIX PYAHHKOB Il APEBHUX NPON3BOACTB, BHIMIABIABIUHX MEb, XeJe3o,
cailHeu, cepeGpo. [TnasinbHee MacTepekile GbiT O6BIYHO PACNONOKEHK
BOau3 MecT poOwldll pylbl

Hafinerubie ocTaTKil Xene3a, OCKONIKOB [IHHAHBIX TUTJel i rOTOBOH
Medlt (MJOCKie JenewKl W MegKHbe Kafill) No3Bo/iiH BOCIIPOH3BECTH
npouecc BLITIABKH Meqll.

[T3aunbHbie TOPHLI CKAANLBAMHCH H3 THHBI HJM KPacuoro KHPp-
niua. OHi uuenw Kpyraoe ceuenlse quaMerpom ot 30 ca H Gonbue. [Tpoc-
Tefiiline MeXa nouasail BO3AYX Yepe3 IMIHHAHKbe GYPMbl — TpyOKH fua-
MeTpoM 2 cu. BoccTanoBNeHHbl M pacnNyaBieHHEHl METalj CKanli-
BaJICSAl HA JIHE TOPHA il [JHIHAHOTO TITNA.

JlisTeilibr, GOPMb BHIZANOMUDANHCH 113 TBEPAOTO KAMHS M BecLMa
TWATCIbHO NTLUINGOBLIBAJIHCL BHYTPIL. JIBE CHMMETPIYHbIE TIOJOBIHK
hopMb) TwATLALHO NPUrOUAIICH, APYT K APYFY, CKPemsalich Il yepes
URTN LY OTBEPCTHL 3a/HBAMHCH METaJLIOM.

AccopTiMCKT THTElHEX n3menni 6POH30BOrO BeKd GbLi1 HNOBO/bLHO

[‘fml""’“\“.um' JTu i A1 NPEINETI BOEHHOTO (I OXOTHIYBErO HagHaye-
::,,.[ “_ Pobtopg 11 heiuTh, HAKOHWEUHHKH KoM M CTpeJ, KUHXAAL H
RN
Moo - i il
Voo e BoinE aMe L XO3A{ICTBEHHO® HA3HAYEHHEe, Ha-
y

e e Kot o, cimsanucs fpeaMeTH AOMaliHero 6LITa,
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scremIkl i KynuTa. JloxyMeHTanbHule AaHHble, CBHAETENbCTBYOWTE O
noctpoitke B Poccltll NepBuix Mejne30/eaaTeNbHIX H MeAenaBUNbHbIX
3aBOMIOB, OTHOcsiTca K XVI u XVII BB.

Hauano XVIII B. o3navMeHoBanocb nByMsl COGHTHAMM, BaXCHBIMH 1151
pa3snTHA Metannypriu B Pocchn: B 1700 r. [Nerpom 1 6611 ocvoean d1pu-
Ka3 PyROKONHbIX nieJi» M B 1725 r. — PoccHiickas akanewHs Hayk. Baa-
rofaps REATENBHOCTH NPIKa3a PYNOKONHBIX L€/ H IKCTEeAHUHil, CHa-
pAMaBlMXCcA ARageMHell HayK B pas/iuHLe palioHiA cTpaHbl, 6blIH 06-
HApYXEHB MHOTHE PYROHOCHHE PaiiOHBbI.

JKenesopenarenpHue, MefensaplyibHHE, a 3aTeM cepebpsiHO-CBMH-
UOBLIE 3aBOAH CTAAH OLICTPO BO3HHKATb B PA3JIHUHLIX PAIOHAX CTPaH®I,
ocofeHHO Ha YpaJte.

BHiZI0O NOCTPOEHO HECKONLKO MeferaBHAbHWX 3aBONOB, NPOH3BO
AHUANCh yCMEeWHbe NOIICKH MeIHWX PYR, YPanbCKas MeAb 3KCNOPTHPO-
Banach fawe B AHrmmo.

B XVII croarernit Foccna BuaBuraetcs Ha 03HO 13 MepBblX MECT
B MHpe N0 NPOH3BOACTBY NeIil.

B konue XVIII B. punnapnsnock Melu (B The m): B AHCINH —
5,3, Poccuu — 2,8, Ascrpo-Beurpuu — 2,0, Uitw -— 1,0, Tepmaning —
0,7, Weeuntn — 0,6 n Hopeerun -0,5. Bcero 12,9 Tbic. m. Ta-
kuM ofpasos, B xonue XVIII B. Poccus Brinaapnnia 22" Beedt miipo-
BOIl BLINNAaBKH MEnH.

B XIX B. 6nicTpoe pa3piTile haNHTaNK3Ma HA 3anaje I ANITeNbHOE
coXpaHenne ¢eofanbrnx Hpapop B Poccliv npupesl K OTCTaBaHHIO B
TEMIIAX POCTa PYCCKOTO MeTanayprifueckoro npolagofctea. K nawany
neppofi MHPOBOH BOWHW PYyCCKas METannypriis ViIOBTETBOPA.JIA BHYT-
PERKHE NOTPeGHOCTH CTPaHbl TOAbKO no uyryHy. [loTpe6HocTb Mexl
noxpeipanact Miwb Ha 85%. 1LMHKa Ha 6%, ceuima Ha 3%. Beinyex
HHKeNN, aMiOMMHUSA, MAarkHHR, 0J0Ba H PeakH\ M:Tanaoe B Poccun B
JTOT NEPHOJI He NPOH3BOAILNCS.

B CCCP B ronn AOBOEHHHX MATHIETOK Il B NOC.IEBOEHHBIH (1€pHOA
NPOH3BOACTBO LBETHOTO METaNjla Pe3KO BO3POC.IO.

3apepiuenlle CTpoen KPYNHLIX 3.1exTpocTanunil ka Boare n duenpe,
a B nocsiegHIle TONbl HA MOMIHBIX CHGHPCRHY pekaX pacilipiio H yh-
PenKao 3HepreTHUeckyio 6asy LBETHONl MeTa11\pri.

Jo Beaukoit Oxra6pbenolt counanictiivecnol pesonioultt 8 Poccun
Npou3BORIIICH (ACOHHHE MITHE 1133e118. NIaBHbM 06pa‘ I, H3 6pOH-
3b H CMAABOB CBILHLA, LUIKKA 11 cepebpa. ITO (bl 11l pe IMETHI BOOPY Xe -
Hilfl, uckycerpa It Oblta. B npOMKINIEHHOCTH CPABHIT: ToHO LWIIPORN
MPUMEHANOCL TONbKO GPOH30BOE Mty AJIOMUHIT B HEGO THIOM KO-
NYecTee BBO3INCA 13-3a Tpaniun JIHTLE H3 MarHI»=,X CN.14BOB BOOC-
e He NPOH3BOMIIOCH. HavuHble OCHOBW NUTHA 113 UBCTHX CNlaBOB
tie 6Lt paspadotansl. Buiall AnWE ClHCTEMATHIUPOE .H - PrdelITy PHL-.C
DAHHBE O NPOII3BOACTBC CUNABOB HA LCHOBE M€ 1h —- U 10r ) 1l My b —
OJIOBO - LlIHAK.

C wavanoM mniycTpHaiuzamu crpans (1923 -144h pr) coepan
HOCTb B OTVIHBKAN 113 LBETHHX METaj 0B PLJh0 BO3poC 1a. 1losbicH ke
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TpeGopaniif, NpeabRBIseNbe K pauecTBy OT/IBOK. Boarl{l'x‘na He06on
2WMOCTL B PACIUIPEHIT HAYYHLIX HCCIEI0BARIH, [3bCKAHHU HOBBIX
JETeHKY cNAaBOB, NpoBefenlilt HAaYYHRX 3hCTIEPHMEHTOB, pa3sBHTHH
Teopit AUTElHHY NPOUECCOB. paspa6oTke HOBHX, Gonee COBEpLUEH-
HBIX TEXHOJIOMYUECKHX MPOUECCOB, CNOCOGCTBYIOWINX YAORIETBOPEHHO
H\JKA MHIYCTpHY 11 TENHUYECKOMY MPOTPeccy JIHTEHOTO TpOH3-
BOACTDA.

BrepBuie B 3T roibl 6bijia paspaGoTaka i HAYNHO ofocHoBaHa Teo-
piist (13rOTOBEHHA AHTHA 113 UBCTHBIX METAJIIOB. [ospiaHeb noaxo-
JIEHHHIE 3aMEHHTe I BHICOKOONOBAHHbX 6poH3. B uacTHocTH, Gbullt BHe-
peHsi 3aMeHNTe N BHICOKOOJOBAIHHBIX GPOH3 B BHOE CypMAIHO-HHKene-
Bbi\ GPOH3, BrepBbie NCCENOBAHHBIX 11 OMPOGOBAHHEIX M. T1. Cnagnn-
CKIN B .leHHHTPaJCKOM MOJIMTEXHKIEckOM HHCTHTYTe. OcHOBaTENEM
MeTa110Be1e s UBETHBX MeTasuioB 11 cnnasoB B CCCP aunics akajn.
A. M. Bousap, co3naptulit LIKOy COBETCKHX MeTaosenos. On coanan
uMeroLilte GodIbILIoe HAYyUHOe H NPaKTHYECKOE 3HAYEHHE QHATPAMME «CO-
CT4B — JAHTEiHbIe CBOIICTRA», NO3BOAAIOIIHE HE TOJNBKO OLEHHTH CBOM-
CTBA CIL1ABOB, HO Il BJHAIHIE NEPErpeBa H HHTEPBAJA KPHCTAJUTH3AUMK
HA KAYECTBO CMJIApa.

JlanbHeitwne 1CCA€M0BAHHA CBONCTB UBETHBIX CNJaBOB B GOMbILHX
Macwra6ax npopenenbi B CCCP A. A. Boueapom, A. T. CnacckuM,
C. M. BoponoesiM, 11. E. Topukossid, H. @. KosoGresum, M. B. I11a-
poein, A. IT. Tynuenxko, M. B. Anbmmawom, A. T1. Tlonsmckim,
1. H. Bapanosem, A. C. JIyracbKOBbIM i 1p.

Brna coszana Hayunas KjaccHQHKAUHA aJIOMHHHEBHIX CIJIABOB
il HcCiefOBaRy HX CBONCTBA H TEXHOJIOTHUECKHE OCOGERHOCTH MpPOH3-
BOICTRA.

B 1icTexiueM ceMH.I€TIf OfHIIM H3 FAaBHBIX HAaNpPaBNeHNil JanbHeil-
LIero Pa3BiiTHA TEXIKKII ITCHHOrO NPOU3BOACTRA ABHIOCH MAaKCHMAJ b-
HCe pacuiperiie 061acTli ApHMEHCHHA JTHTLA 113 JIeTKHX cnnaeos. [lpu
ITOM ) BeJIHYeHIIE KO.IHYCCTBA OTJIIBOK COTPOBOXIANOCH OXHOBPEMEH-
HO: CHuXeHHen ce6ecTolMOCTH | m IuTbA, yMeHblUeHIteM Henpous-
BONHTENLHEIX [OTEPL METAJ/1a, H CHIDKCHHEM MPHNYCKOB HA MeXaHHYec-
Kyio obpabotky . [laanom passnTHs Haponnoro Xoasficrea CCCP na
1959—1965 rr. npenycMaTpHBanoch 3IHAYRTENLHOE YBENHYEHUE Bbi-
nycKa J4TbAl H3 JIOMHHIEBLIX CIUIABOB B hauecTBe KOHCTPYKLHOHHO-
To MaTephana Ans 60nee WHPOKOTO NpPHMEHEHI HX B PA3/IYHBIX OT-
PacIfX NPOMBIILIERIOCTH .

B cpasu ¢ 3T1M B KOHCTPYKUUAX MAUNIH TPOH30ULTH CYLLECTBEHKbIE
134 HCHHAD PE 15O MPHLILILICA BEC OTACILHLIX Y3JI0B H MALHIK B LIeAOM,
VAR HUWIACA OBt MeXaHNYeC Kol o0paboTky, cHH3NIHCL JuepreTi-
Ul Mt 13 1PATE], CEOeCTONNOCTD. M03natLs Gonee 06/IETHEHRBIE NOHCTPY K-
Lt Mtk “exaru3Mos, annaparos. TlpuMepoM Tanoro obaeruenis
:'-'-l-fl LROEITE Sarecta Yy Ty HHOTO 6J0Ka aBTOMOGHILHONO [BLraTeAs
~_-1t'v-lm-lnlwv RTINS Ha MailfiHe CLMf GINTLSU NOf J@BJEHHEM. Ipu
BIE HTRIN i A JHaUNTE ThUAA NeUCHKHAR IhOHOMIIS, nop AnKa
P N S L3 A S B YI Telubig, 1 1aBHDLIM Oﬁpa.ﬂm 3a cyer p93KOl‘0 COKpﬂ-
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uleHHA ofbeMa MeXaHHUecKOi 06pd6OTKH, TaK KaK NOJHOCTLIO HCh.TH0Ua -
erca ceepnensie 130 oTBepeTHil 1 uepHoBas o6pa6orka; 6) peskoe cHi-
eHlle TPYLOEMKOCTH H CTOHMOCTH 6JIOKOB, TAK KAk CTOHMOCTb Npecc-
(OpM OKa3aNach BABOE AEIIEBJE COOTBETCTRY FOUIETO MOLIE TbHOTO H CTEPXK-
HEBOTO KOMIEKTa 1A GOPMOBKH B necyaHble (GOPMH.

AmMOMIHHEBbIE CIABbI O6NIAAAIOT MAJbIM yRelbHbiM BecoM  [2,5—
2,7 2/em® (24,0—26,5 kn/4t®) |, xOpOWHMA MTHTEITHEMI CBOTICTBANI (KIEL-
KOTEKYUECTbIO H JIP.), BHICOKOH TEflJONpOBOAHOCTbIO, 3JEKTPONPOBOIL-
HOCTbIO, aHTHKOPPO3HOHHOH CTOHKOCTbIO M BBLICOKHMH MEXaHHYECKHMII
CBOHCTBAMH.

B necuanbix GOpMax y»e NONyYeHbl CAOMHbIE OTAHBKH H3 aniOMH-
HNEBLX CNJIABOB BecoM o 1 m.

Ocofbiit HHTEpeC NPEACTABJRAIOT CNAABbi € MarHieM, obsanatouiye
meHblulM 1,74 2/cm® (17,05 kr/m®) ynebHEM BeCOM i CocOGCTBYOLLIE
yMEHbIUEHHIO HHEPUMOKHKKIX CHJI B IETA/IAX H MEXaHH3MaX, HaXOHALUHX-
Cfl BO BPEMA 3KCNyaTaulH BO BpallaTeJbHOM INTH BO3BPATHO-NOCTYNA-
TenbHOM ABHMEHHH. KpoMme Toro, 3tH cfiaBbl, 063anatoillHe BbICOKOH
AHTHKODPO3HOHHOIl CTOHKOCTBIO, HCMOML3YIOTCA TAKME B H3JENHAX.
paboTaroillX B YCIOBHAX Pa3jIHUHbIX arpeccliBHLIN CPej.

Marnnepn€e caaBel KaK NPOMBILLJIEREbIE PHMEHAIOTCH CPaBHHTEb-
HO HepapHO. OHH ABJNAIOTCH CAMEIMH JIECKHMIT Cr.laBaMil € JOCTAaTOYHO
BLICOKIIMH MEXaHHYECKHMiI CBOHCTBAMI, 61arogapsa YeMy HallaH WHPO-
KOE NPaKTHUECKOEe NpHMEHEHHe, OCOOEHHO B aBITALHOHHKOI NpPOMBILLTIEH-
HOCTH, € YMEHBLLIEHHE MEPTBOTO TPy3a HMeeT pellaroulee 3HaueHIle.

Marusit B uCTOM BHAE H3-32 HEBWCOKUIX MeXaliHuechHX CBONCTB He
NPHMEHAETCH B METAJNTHUECKHX KOHCTPYKUHAX

Oco6eHHOCTbIO Markif H €ro CnJjaBoOB SIBJSETCH HEIOCTATOUHAs
CONpOTHRAAEMOCTL  KOPPO3HH. [IPOMBILUIEHHOCTEIO  HACUHTHIBACTCH
60J1bII0E KOJAMYECTBO MATHHEBbIX CNJIABOB, HA3blBAEMHX 3J€kTPOHAMH
B lepmannu 1 nay-meraanom B CLUA.

B CCCP cranpaprt Ha racOHHOE JIHTLE 113 MarHlieBbiX CNJIaBOB pa3-
paboran Hemapno. JluThe MarmtiepHX cnyaeoB TpeGyeT ocobo CTpOroro
CO6MONEHNHA YCI0BITE TEXHOJ0THH NPON3BOACTBA, BCJEACTBilE BLICOKOI!
CTENEeHN CPOACTBA MArHIUA K Kiclopony.

Buinyck usethoro antss 8 CCCP poapoc 1o 4% ot uGiiel o BbinyCha
daconHoro ANTLA. [Ip1 3TOM 1ONA NeaubIX CNJABOB COr faBu.ia NplINep-
10 259, anioMiHHEBA — 68, MAarHuesux — 3 H UMHROBLIN — 4%

Coserchoe JTeiiHOE NPOK3BOACTBO 11€pa3phiBHO CEA33HO €N CNELHa-
ny3anied JHTeIiHLIX 33BOJOB IF LEXOB 1 OCYIIECTBIRETCH Ha er NCHOBE

HasvauenHe cneunannsaunn JHTeiiHOTO NPOH3BOACTBA, hak it apy-
r1iX OTPAC.1efi NPOMUIIIEHHOCTI, 34 hIOYAETCH HMEHHO B CO3.aulill Heos-
NOONMBIX yC/IOBUE ANnR HanGosiee IOPERTHBHOTO 1131 OTOLTEHNS OTHO-
NINHLIX N3aeanii (OTAUBOK), 6MarogapA JydILeMy ICUQT 3011HIIO CY-
ILeCTBYIOWLHY Mownocrell 1t 060pYAOBaHIs, MPUMEHEHHIO Tept,i0BbiY
TEXHONOTIYECKIX [1POLECCOB it METONOB TPy.1a.

Cneunasnsauns sRAAETCH APYMHBM PErePBA!  HPOAMLINIEHHOCTH.
TlnanoNepHo MINBUAIPYIOTCR NeARIte ANTEIHBIC €% 1 \YACTRH ¢ TO-
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ETLIMIL IF TPYACENKHMI YCAOBUSMI paboTis. PekoHCTpylipyiotes zefl
¢TB)IOUlIE Il CTPOSTCS HOBHE CrieunlafiisipopaHine paflOHHWE JuiTel-
uwe 3apoan («Llenrpomsteiy) # uexd. O6iiee KOMIYECTBO JHTEHHLIX
[Le\OB B MCTenIleN ceMILIeTIH, 32 CYeT JIIKBIIAALIN MENIKIIX 1eXO0B, COK-
patiliock npisepuo Ha 20%. a cpeaHllil BeINyCK OTIIBOK, TNPHXOAA-
wifics Ha ORI LieX B CTpaHe, BO3POC NPHMEPHO B 2 pasa.

[Mpein) tlecTBa N.1aHIPYEMOro PaspiiTiis JIHTE{IHOTO NPOH3BOACTBA
no3BoslioT BecbMa 3QdeKTHBHO H ObLICTPO PacWHPHTL MNplMeHenHe
cnewlanbEWX BHIOB JIUTHA: N0 BHNJIABIAEMbIM MONENAM, B 060M04-
KOBHE (OPNbI, KOKHILHOE Il LEHTPOBENHOe, NOf faBNEHHEM H AP.

Poct MexaHn3auni 11 apToMaTH3a1{l JHTeilHOro NpOM3BOACTRA CIIO-
cOGCTBYET NOBLILIEHINIO KaYecTBa I TOYHOCTI! OTANBOK M PEIKO yJTyylaer
cailiTAPHO-TeXHIIYeCKIIe yCNOBNSA TPyaa.

Jlns ycKopewlls TeMNOB TEXHHYECKOrO Nporpecca NoCTaBNeHa 3a-
aaua B 6albnaiilue rogsl NpakTiiuecKH NOIHOCTbIO 3aBePLIHTL CheuHa-
J33aUMI0 JINTE{iHOrO MPOH3BOACTBA C OCYIIECTBAEHHMEM Mepexoma OT
Te\HO.JOCHYECKOIT k NPEIMETHOIi M NMOJeTasNbHOK (OTpPac/eBol) crneuua-
masaun. [lpy 3TOM crepyerT oxuiarth yBeAHUeHIs Bbilycka JlITbs
(npunepro B 1,8 pasa), crikennsa ceGecTonMocTls anThbs B 1,2 pasza u
CORPALIEHNR CPOKA OKYNIAaeMOCTls Kanittasornoxesuit ¢ 3,7 go 2,3 rona.

Hayunbie ocHOBB! cneuant3auus HTeiHOr0 NPOH3BOACTBA BOILIO-
eHH B TINOBKWX NPOEKTHHX PElletisiX H NPaKTHYECKH OCYIIECTBIICHD!
Ha psijle 3aBOJI0B.



Ynasa |

®HIUKN-XHMHYECKHE OCHOBW MNABKH LIBETHBLIX
METANJI0B

§ 1. OCOBEHHOCTH NJIABKH LBETHBHIX METAJIOB
H CNNABOB

HeobxonumocTh rny6oKoro H3y4YeHH s TeOPeTHYECKHX BONPOCOB NJ1aB-
KM JIUTETHW X cNAaBoB OOBACHACTCA TEM, UTO B JIMHTE{HOM, a OCOGeHHO
B UBETHOJNHTEITHOM NPOH3BOACTBE, OHH HTPAOT HCKJIONHTENIbHO GOMb-
LY Posb H HMEIOT NepBOCTeNIeHHOe 3HAYEeHHE NJA MOJYYEHHS BhiCO-
KOKAYeCTBEHHOIO JIHTbA.

Hayuenie npoueccos M1aBkH METaJJIOB B JIMTeiiHOM NpPOH3BoACTBE
6a3Hpyercs Ha TEOPHH METAJTYDPTHUECKHX NPOLECCOoB.

[lpu nnapke MeranjoB MeTaNNypTHYECKHE peakuHH NpOHCXORAT
OBBINHO B C/IOKHKX TeTepOreHHLIX CHCTEMAX, Aa5 KOTOPBIX XapakTtep-
Hbl pa3noobpa3nble MexdasoBble B3aHMORENCTBIIS, NPeBpalleHis B OT-
nenuHeIX ¢a3dX, BO3HUKHOBEHHE HOBBIX H HCUE3HOBEHHE HCXOLHKX
a3,

IpH H3yueHHH NoBeneHHA STHX CHCTEM, KakK M NpH JioO0M (l3HKO-
XHMHYECKOM HCCIELOBAHHM, HEOOXORMMO BhLISICHITb TPIl OCHOBHLIX BOI-
poca.
I. YCTaHOBUTL YHCIO YuACTBYIOLIHX B CHcTeMe a3, TeMmneparyp-
HHE YCAOBHSA WX CVIUECTBOBAHHA, COCTAB, CTPYKTYPY U TPaHHLbI pa3fe-
na, T. €. U3yuHTb PaKTHUECKHE YCJIOBHA NpoLecca.

2. C noMoLUIbiO TePMOHHAMHUECKOTO METORA ONpPeieaHTh YCJIOBHS,
NPH KOTOPH X BO3MOMHb OTHOCHTE bHWE COCTOSIHHA PABHOBECH A1 ClICTEMbl
B LEJIOM HJTH OTAe/bHLX ee yacreit.

3. BHuACHUTL CKOPOCTD 1l NYTh, NO KOTOPOMY cHicTeMa Gyner crpe-
MITbCA K PAaBHOBECHIO, T. €. H3yullTb KHRETHKY npoLecca.

B npouecce nnaBku MeransoB NPOHCXORIT PACMNaBIEHHE TBep-
ROR 3aBankil, JoBeleHie pacnyapa O 3a3aHHOTO XHMHYECKOro COCTaBa
H NplBeNeHHe ero B TAKOE COCTOSIHIE, KOTOpOoe No3poaser obecreuliTh
NoNIyHeHe OTNIIBOK € 3aQaHHOH CTPYKTYPOH, onpeseneHKbiME  (H3H-
KO-MEeXaHHUECKHMN cBoficTBaMIl, Ge3 JIHTellHbIX MOPOKOB H T. L.

Tlpu nnapke UBETHBIX METANIOB NPOICXONAT clienyioilie rapHeii-
mie Npoieccl: 310, B NEPBYKO Ouepesnb, OnHCIAEHHE METajasioB, nNo-
TJIoUleHIe Ta30B, B3aHNOAIICTBHE pacn/iaBa co HakhoM H ¢y TepoBhoil
neuM, packicieidle, nerasauia H MOAUGNHLIPOBAHKE CN.IABOB.

Creungmka 3TIIX NPOLECCOB COCTONT B TOM, YTO KX TEPMOZIIHAMI-
YecKHll alfasH3 e Laer NOAHOIO OTBETAa Ha NOCTAB/ElHbe BOMPOCH,
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Tan nak NPl NAABKE METAI/0B PABHOBECHLE COCTOSHNA, KaK npasHno,
BooSIle Ke AOCTITAIOTCA H, CNEJOBATENbHO, BJA YCTAHOBJEHHS palHO-
HAIbHLIX )'(‘JlOBllfl N.1aBK1l HYXHO HCXO/IHTb HE TONBKO H3 3aKOHOB XII-
Milueckoil TePMOIHMIAMITRI, HO H YUlITHIBATH KIIHETIKY Mpolecca; a
KUHETHYEChHil AHAMN3 CHCTEMB JaeT TOKa etle GOMblUeH HacTbio JHLb
®ayecTBEHHbHIE, a HE KOJIYECTBEHHKWE PELICHHUA.

Crenyer OTMETHTD, NTO ecAllt paHee MTeflHKH LIBETHOTO JIHTbA NOJb-
S0BANHCh IICXOQHEMI MATEPHaNaMy, CONEPMALUHMH OCHOBHOTO 3N1EMEHTA
99,9% u B peanux cayuanx 99,99%, 10 B HACTORINEE BPEMA B CBASH C
co3fanuenM HOBOIf UBETHOM MeTajuypritl, IIJIH, KaK ee Ha3wBawT, Npe-
UM3HOHHOM METAANYpriuli yJAETCH NONYYaTh YNbTPAuMCIbIe MeTaslin,
cogepalliie LiecTb It 6o1ee NEBATOK (nocse 3anaToil) OCHOBHOTO Be-
UleCTBA, YTQ RBAAETCA OAHIM H3 BAXHEHIIHX HOCTHMKEHHH MeTalfyp-
THH NOCTeBOEHHLIX NET.

Be3 noayuerHs 3THX METAJLIOB CBEPXBHCOKOR uHcTOTHl (ypaha,
TOpuf, UNPKOHHA, repMaHf, GEpMJNNA, AMOMHHHA, HHOOHR H 1p).
NPAKTHUECKH HEBOIMOMKHO GLINIO Gbl Pa3BHTHE MROTHX BaMHeAWHX o6na-
cTefl HOBOH TEXHHKH, TAKHX, KAK aTOMHAR SHEPTETHKa, NpOH3BOACTBO
NoNyNPOBONHHKOBLIX NPHGOPOB H Pa3sHOOGPa3HLIX MAPONPOUHLIX Ma-
TePHANOB 17 MAWIIHOCTPOEHHSA, ABHALMII M PAKETHOH TEXHHKH.

Ilna oNyCTKN STHX MaTepHaJIOB OT NpHMeceli H ra30B NPHMEHAIOTCA
HoOBelitnie, HaHOONee COBEPILEHHHE METONW XUMUUECKOH TEXHOJOTIH
(HOHOOGMEH, 3IKCTPAKLMA, TOHKARA PEKTHOMKALMA X/OPHAOB M APYFHX
TaNOHAHBLIX COEMIIHERHH, KPHCTANNOTpadliyeckne Metombl padHHHpO-
BARIIA, 30HHAA TJABKA C NPHMEHeHHEM YJbTPasByKa H BbiTATHBaHiie
MOHOKPHCTAJI/IOB W3 Pacnnapos rno Metopy Hoxpanbckoro ¥ ap.).

Paduinposaniie MeTanop OCyulecTBASETCA B AYFOBWX M ADYFHX
CNEUHANbHEIX NNABHABHBIX NEYAX C NPHMEHEKHEM FYG0KOro BaKyyMma
WM I{HEPTHOTO rasa.

TlpuMeHeHIE METORA PAZHOAKTIIBHLX H3OTONOB (¢NEYEHbiX» ATOMOR)
H NpYriX HOBEfILUMX METONOB IMO3BOJISIET MOBHLICITL Uy BCTBITENbHOCTD
?lng}IEIIEHHﬂ npHMecelt 1 Fa30B H YNYUILHTD KOHTPONb KauecTpa MeTasl-

B.

OnHaKo 1717 Leeil nnaBri OGLIMHEX UBCTHHIX METANNIOB H CRJIABOB
NPOMKLILJIEHHOTO HA3HAYEHHS NPHMEHeHIe TAKHX YUCTBIX METan/loB B

COCTaBe IHXTH B GOMbIUHHCTBE Cl1yuaep He Bbidnipaercl  HeobXoaM-
MOCTbIO.

§ 2. TEPMOQHHAMWYECKHE OCHOBL NPGUECCA NNABKH

Bee NPpOTEKAIOWHE XHMIlYeCKite npouecch COnpOBOMAAIOTCA NOTNo-

UEHHEM H/TH BbiienenHeM TenJja, Cea0BaTENbHO, MPH 3TOM NPOHCXOAOHT
NOBLILIIEHII® KA NOHIKEHiIe BHY

TPEHHE]t SUEPTHH CHCTEeME.
nor;(:rj:?mm TENJIOTH B £AM0PHAX (LKOYNAX), BHAENHBIUEECH MAH
KOJI}NO{‘ WWEECs NP peakuuii, nposeneHHoit ¢ TPaMM-MOJIEKY JISIP HLIMEE
, “TBAMH HLXOHEIX BetecTy hp1 nocTofH1Of TeMmneparype, 1ocliT

a3paulle 1eNA0Bui 0 sdderTa peakuuy
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Ecals npst peakults TefJo BbAETAETCH, 10 TeNJoBoil 3pyeKT peak-
Uyl CYHTAETCA MOJOXHTENbHHM H pEaKUHs HA3LIBAEGTCA 3 K3OTEDP-
MHUYecKOH B peakunax, HAyuHKx c norjoweriieM Tenja, Tenno-
8ol 3pdEKT CUHTAETCH OTPHUATENbHLIM, H TakHE PEAKUll HA3bBaIOTCA
SHONOTEPMHUECKIMH.

B repMoniinaMuke, Ha060pOT, TeNJIO, NOTJIOWERHOE CHCTEMOIT, CUM-
TAaeTCA NOJOMKHTEJbHBEIM, d BbJIEJIEHHOE — OTPHUATEVILHLIM 0603Ha-
qaeTcsl COOTBETCTBEHHO ' Q M — Q. B otnnuuie oT 3THX o6o3Hauerudl B
TEPMOXHMITH MONOKHTENbLHL Tennopoit ekt (BbieAeHHOE TenJio)
ofozHayaercs + @, 2 OTpHUATENbHYI (NOrJIOWLEHHOE Tenno) obo3nayaer-
ca — Q.

Pasnnuaior Tennopoit sddeKT npH NOCTOAHHOM ofbeMe Q, M NpH

NOCTOAHHOM [@BJIEHHH Q;. 3 nepporo 3akoHa TEPMOJHHAMHKH Bbl-
TEKaer, 4To

Qv (Uz - Ux) = AU-

T. €. Tennopoft 3ddexT peaKuHH NpH NOCTOAHHOM obbveMe paBeH yObl-
JIII BHYTPEHHEH 3HEPTHH CHCTEMNL!, a TeNoBoH 3PEKT NPH NOCTOAHHOM
JaBNeHHH

Q, = — WUy pVy) — U+ pV)]
1w, obosnauus U -+ pV - H (3wranenns), nomyuaem
Q,=—iH, H)y=—J\H,

T. €. TEIJIOTa, Bhiie1RIOAACA HPH NIOCTOAKHOM NABJIEHIIN, PaBHa yCOhl-
JIH 3HTaNeNHN B cucteMe. Pasknua Mexy Q; n @, JUIR Peanullll Mem-
Ly TBEPAbIMI H XUAKIMH BELLECTBAMH HHYTOXHKO Mana. Ona CTaHOBMT-
Csl 3aMeTHOH 111 Ta30BhiX pPeakliid, HO B CPABHEHHH ¢ CAMHM TEN.10BLIM
s¢dxpexTOM OHa Bee e Mana. [103ToMy Ket HeOGXOMHMOCTH NpH MeTANyP-
riYeckix pacuerax pasanuats Q, n Q,', . B pacuere npon3poacTBEHHEIX
npoLeccoB OGLIYHO NOAL3YIOTCA TENJAOBbLINH 3(pOErTANMHI NPH NOCTORH-
HOM JaBJIERHII.
Ecnlt nporexaer xakaa-n160 5K30TepMUYeCKan peanulis, T0

—M=-Q,

T. €. MNPOUeCC NPOTEKAeT ¢ YOBLILIO IHTAALOMN  (TEF10c ) Ieprmanils)
B cieteMe. Ecaul e npotenaer suiotepMuyechan peanuis, 7o AH -
~ —Q,, TAK KaK NPOUECC MPOTEKAET C MPIpaLIleHIIeM SHepT il CliCTeMBt.

Tennopoit 3dpdekt Taholl peanunis, wOrga Karoe-sHOO coenHHe-
uiie 06pasyercs HEMOCPeACTBEHIIO 13 3.1eMeHTOB, Ha3hBaeT A T € N 1 0-
TOoli o6pasoBaull g TenaoTh OOp.i - BAHIS HAICU 1-€ Bah-
HHX OhlCAQB METAL10B NpliBeiess B 1ada. |.
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Tatnuua |

Temnota o6pa3oBaHHe OKHCJIOR METAJIOB

{ Tenaora obpa < Tennors o6pa- £ Tennora obpa
..t t:‘:o O ros LIRS : X  [Ooxucen aunm«l}n o § . [Oxucon »_aognm_ijm
ey weran |7 mowse 3 E[META aauife exe |TE MeTLN- \oxgn, e- nd
N s Lpow  amow FE| N8 -amom | amos iz ¥ e lamex | an
| kncAe- (Krchio- 28 kncno- fkmcre- (=5 KCNO- |K1ETn-
\ pozs ) pomn <l popa | popa §7 € poia | puna
| _
Ca Ca0 |{152,1 { 638.8 {MniMn,Og 27,2 310,2 Pt | PbO 52,£ 223,3
Mg MgO | 145,8 622,36‘][’ PyOs | 74,0 |300,8 (Pb|PbO | 518 2154
Sn

Li Li.O [142,8|589.7 SnOg | (8.0 |285.6 |As {As:O,| 49, | 2070
Sr SrO | 1408 [ 591,3 Sn| SoO | 67,9 {2851 |Bi | BiO | 49,2 | 206,0
Be B.O |1350 (567,0 Fe [Fc,0, | 66,6 1279,7] C| COg | 47,0 |197.4
Al | Al.O, | 1343 |564,0 Fe [F;O, | €51 |273,4 IBi [Bi,O, | 45,¢ 11827
Zr Zr0e |129.0 | 542.0 [Mo|MoO; | €5,0 | 273,0|Sb 'Sb:O,| 45.8 | 162,3
B B.O), [113,51476,7 {Fe | FeO | 64,5 [270,9 fAs fsy04 | 45,6 162,1
Ti Ti0, {109,0 | 457,8 [MniMnOg | 62,7 |263,34Pb [PbyO4| 42,6 [ 178,9
Si SiO, [102.5|430,5{Cd| C4O | 62,3 ,261,9 [Cu |Cu,O | 29,9 | 167,5
Na Na,O | 100,7 | 422,9 IMo|McO; | €0,16/252,4] S | SO, | 355 | 149,1
Cr | Cre0y | 93,3 [3¢1,8 [NaNa.Og | 59,6 1250,3iCu [ CuO | 34,9 | 146,5
03,1 [=~1,0Ni | NiO | 58~ {247,3Pb | PbOy| 32,2 | 1352

K KO | 86,2 362.0§Co| CoO | 5:,56 (241,60 S| SO5 | 31,3 11314
1 1353,2[Sb [SbeO, | 55.8 [234,3|C | CO | 26,4 [110,8

4 i 350,1

[Tpit nosv3oBaHuil CnpapoukbiMH TabaHUaMH HeOOXOmIMO HMETb
B BHY, YTO BEJNYHHA TEN.10BbIX 3pPeKTOB peakuuit H renyor o6paso-
BaHHA XHMIINECKHX COENHHERIil 3aBHCHT OT arperaThHoro COCTONHIIA
PearnpyiollX  BellecTB.

[Nepexon H3 ORHOrO arperaTHOro COCTOAHHA B APYroe COMPOBOM-
IAETCA NOrNOWEHHEM HAH  BHAENEHHEM CKPLITOl  TenJoth, Y4TO
H3NeHRAeT Tensj0BoH 3¢ipeKT.

.Comacno saxkony lecca mennogod spgexm peakyuu npu nocmoan-
HOU mieMnepamype we 3asucumn Om Moz0, KAKUM NYMeM UCXOOHbEe 6e-
W{ECIMBa nepexoORm 6 KOneuHbe, O SSUCIIN MOABKO Ol HGUONbHO20 i
KOHENHO20 COCIMORHUT 6EUECINE, NPUHUMGIOUUX YRaCue 8 peakyuu.

Jas Bouncaeniin no 3akony lecca Hew3BeCTHOFO TENJOBOrO 3p-
¢eKTa peakiny BHGHPAIOT TAKO NYTh PeaKUnH, YTOGE B KOHEUHOM pe-
3Y.1LTaTe MOANYYHAMCHL 3aAAHHHE NPOAYKTH peakuml u Oman H3pect-
U TennoThi OOPAa30BAHKA YHACTBYIOUWX BeELECTB.

e sogcuggaum{ 3-ror'o NOMHO CYHTATL, YTO Men060d sppexm atoboit
l"-lx‘:MGHrl‘z . Kll(llu pimu{ a.wefipaunecKoll cystie npoussedeHud men o
o i yuo !::(;H Ka(0020 XUMUHECKOO COCOUHEHUA, NPUHUMAIONLC0
o T, KO HuCa0 moaett smozo coedunenusn. Tenaomot o6pazosa-
o s e ,15—:‘::‘:_” NPURUMQIOM €O 3nakom, oGpamubu mabauy
PUMUNOLN 1 IO AT Rplyinios PEAKRUL — €O SHaKoM, oo

is



l.cnn B TaGauue NpiBETeHH! HE TENJoTH 00pasOBaHHSA. a4 COOTEPT-
CTBYIOLINE 1IM BeJUIYlitbl M3MEHEHHsl TENTOCOAePHaHIS (SHTAaNbliH),
TO cJlefyeT {IMETb B BIJIV. YTO

Q, = — AH.

Tennory 06pa3oBaHHf MHOTHX XHMHUYECKHX COELITHEHHAI H TemJu-
Bbie 3PPEKTH! HEKOTOPWX peanuttii MOXHO HaHTI B CHPAaBOYHBIX
TabaHUAX.

B cnpapounnike «TepMHYeCK#C KOHCTAHTH HEOPTaHlYECKHX Be-
mecTs» npHpeneHs sHaueniis AH® (Tensocomepxanuil) nna pasauu-
HbiX BeulecTB. AFC o3HauaeT 1I3MEHEHHE TenJIOCONEPKaHHs, CONPOBOXK-
Jafollee peaxulso o6pasosanua | MOJA JAHHOTO BEIECTBA M3 3.JeMeH:-
TOB B X CTAHZAPTHBIX COCTOSIHHAX. 3a CTAHJIAPTHOE LUCTORHIlE
37eMEeHTOB TPHHATO TO (MI3HUECKOE COCTOSHIE, B KOTOPOM 3/1€n€HT
obbiutio cytiectsyer npu gapnenny B 1 am (~ 0,1 Mw/u*) n npn
teMmneparype 18 C.

[na Toro uto6bl MOZCHNTATL H3MEHEHNEe TENnNOCOZEepPXaHHA B Ka-
KoM-1i60 npouecce no 3THM TabaAHLAM, CenyeT CJOXHTb BEIYH-
He AH® NpofYKTOB peakulll B KOHEUHWX COCTOAIRHAX H 13 NOJYYEeH-
HOTO Pe3yJibTaTa BLUECTb CyMMy BenHunH AHC pewecTs, BCTynamouwnx
B peaKuHio.

Tak, ans pearunh:

CaO (k) + CO,(r) = CaCO, (k)

eHy,, — AHQ oo (k) = - 263,53 nRaa{— 1185,35 xdac);

eHY AHY )+ AHY, () —151.7 —94,03 =
— 245,73 xraif—-1031,23 xdw);
AH = eHS -eH, 263,53 —(— 245,73)

nat
— — 37,80 xKaa (— 158 ndw).
Tennopoii addeKkT peanunn paBeH H3MEHEHUIO TEMJNIOCOAEPMHAKIS,
B3ATOMY € OOPaTHLIM 3HAKOM, T. €.
Q AH,
W B JAHHOM cnyuae Tenaopott 3(pdeKT (_2,, pearuiil
CaO (k) - tO,(r) taCO (v

paser 4+ 37800 ka: (4 158000 Jx).
Kpome pentuuuw H, yacto none3yiorcs eesinuinol G — 1 3 o-
dpuMOro tepMoAlHAMIUYECHhOrO NOTeHUKHA TR,
H3oGapHeiil TepMopnuamuueckilil NOTEHWsan onpenesiseTcss ypag-
-eHlleM:
G H -TS,

11we ' abeomornid Temncpatypa peakuwin, * K
S — surponnst cite reMy, Kao® K (Ox ° K).



Ecas npoiiece npoTenaer Npii NOCTORHHLIX p 1 T, TO U3NEHCHIE
1306apHOTC NOTeHIlNaNa:
3G AH TS

[ GEeChOHEYHO MANOre U3MEHEHHS
dG - dH —TdS.

lHaveHeHtte n306apPHOTO NOTEHIIAna, B3STOE C OGPATHLIM 3HAKOM,
ecTh MaKcuvanbNas paboma npegecca (UPH MOCTOSIHHOM M@BJeHH),
T. €.

A —AG.

11306apHbifi TEPMOLMHAMHUECKHT NOTEHIIHAJ HA3HEBAIOT C B 0 6 0 1
HOR 3Hepruel (IpH NOCTOSHHOM AaBAEH).

TepMmonmHaMUYeChie NOTEHIUA bl SBMAIOTCA BECHMa BAN(HBIMIL Xa-
paKTePHCTHKaMi, NO KOTOPbIM CYAST O BO3MOXCHOCTH 1t HaNpaB/eH-
HOCT# Npoilecca. i

I[Mpoueccsl (W peaxums) HAYT BCETA@ B CTOPOHY MAKCHMAJbHOI
paboTbl, Tak Kak:

a6 - — A,

Tak, Ans peakuuii obpasosanust ZnO n HgO usmenenie 1306ap-
HOTO MOTeHLaNa CocTaBisieT

Zn4- 1,0, = ZnO—76 100 Kas/e- moab (317198 &0Oxc,Ke- & Hoav),
Hg4- '/,0, = HgO — 14 000 xaa/z. sonb (58 520 k0xc/xe- Kaoav).

Tax xax yMeHbll€Hlie cBOOOAHON 3HEPTHN IJIH, YTC TO M€ caMoe,
yBesliyeHHe MakcHMalbHON paGoTel B ciyyae obpasoeaHiis | Mosist Oxkn-
cH uMHKa Gonblie, yeM NpH ob6pa3oBaHuH | MoNs OKHCH PTYTH, TO
peakuHs O6Pa3CBAHHA OKNUCH IHHHKA HAET 3HEPTIIUHEe, YeM peaniHs
06pa30BaHifl OKHCH PTYTH MPH MPOWHX PABHLIX YCJIOBHUSIX.

Haobopor, obpaThuil npouecc — Anccouniauilsi 3THX OKHCAOB —
HIET B OOPATHOH MOCENOBATEALHOCTH, T. €. JHEpTIiYHee JAHCCOLIMIpY:
€T OKHCb PTYTH il TPH MeHblUeH 3aTpaTe MakcHMAJILHOI paboTH, yeM B
C1y4ae AHCCOUMANMN OKHCH UNHK3.

Crenyer UMETb B BHAY, YTO BE/IYMHA H 3HAK TEPMONHHAMHUECKO
ro (OTEHUMaAla, XOTA H CBHAETE/LCTBYKT O HANPAB/IEHHOCTH MPO-
11€cCa, OJIHAaKO He lOBOPAT © €rc CKOpOCTH. .

B MetannypruyeckHx pacuetax HanGoJbluee SHaycHNE  HMECT
onpeseaeHie n306apHOro NOTEHUHANa, TAK KaK Yalle BCero MeTaslayp-
FHHECKHE MpOUeccH NPOTCKAOT NPH NABAEHURX, MAJO OTJHYAOUX-
€8 OT aTMOC(EPHOIO M KOTOPHUC NPHHHMAOTCH el IMCHILIMIL.

Pacuer sennuunm n: w6apHore noreHunana G.

a) flo kowcmanm. poswe--cus peaxyuu. AG CBS33HO ¢ KOUCTANTOR
PABHObTLHA YD, BlleHTieM

AG RT iuk,



rae R — yHHBepCalibHas Tra3oBas MOCTOSHRAf, paBras NpHOMH3N-
TenbHe 2 kaa (Moab - epad) (8372 dxc/(soap  epad)],
T — abcomoTHas TeMmnepaTypa, NpPH KOTOPOH MPOBOANJIOCH ON-
peleneHHe KOHCTAHTHl paBHoBecHR peakuun, K
K — KOHCTaHT2 DABHOBECHS DeaKUHi.

Ilepexoast OT HATYPAJILHOTO JIorapH(Ma K JECATHYHOMY, (OJYy-
yaem:

AG = — 4,576 T1gK.

Onpenenns CONLITHHM MYTeM KOHCTAHTY PABHOBECHS PEAKIHH [PH
Temnepatype T, 3aTeM DACCYMTHIBAKOT HaMeHeHHe H300apHOTC NOTeH-
nMana peakUHH NpH A2HHCOH TemmepaType.

6) [lo ypaswenuro

AG = AH —TAS,
rne AH — HaMcHeHie TenJOCOAepXaHHA peakuuu, kaa (0x):
AS — u3amMeHeHIle 3IHTPOMIH PEAKUMH (PAa3HOCTb CYMMbI IHTPOM
POAYKTOB PEAKUHH H HCXCAHBIX BElleCTB, BCTYMBLIHX B
peakukw), kaal> K (Oxcl K).

B) [Tymesm KOMOUHUPOSOHUS yPOSHEMULT Xumuueckux peaxyud, 048
komopewx ussecmube AG.

Pacyer AG 3THM crlioco6oM aHANIOTHUEH PAcyeTy TemsoBblX pdex-
TOB MyTeM KOMOGHHRPOBaHMS YPaBHEHHI! XHMMMUECKHX peaklHi.

JInsi HEKOTOpHIX BElLeCTE 3HAYeHHS CBOGOAHBIX 3HEPTHII AaHbl B
PasJHYHBIX COPaBOYHBIX PyKOBOACTBaX. OGbluHO 3HaueHHs AG npupe-
LeHbl K CTAHAAPTHHIM YC/IOBHSM: KOMRaTHeft Temnepatype (18, 20 mau
25" C) n Aasnenno B | amm.

3uan auagenus AH® 1 S, no ypaBHeHH:O

AG- AH—TAS
Jlerke paccyHtath 3Hayeutie AG npy CTaHAAPTHHX YCJOBHUSX.

Ilpn naaBke UBETHHIX METANJIOB M CIJIABOB B JIMTEHOM NDOM3BOA-
crpe GOJNBILIOE 3HAYEHHE 1IMEIOT NPOLECcChl OKHCIEeHHA 10 oObACHAET-
cs TeM, YTO NpH NJ2BKe OObIUHBIX LIBETHBIX MeTa/JIoB aTmeocdepa ne-
yeil HOCHT AIBHO ORKHCJINTE/bHBIH XapaxkTep, T. €. CORePuMT CBOGOAHBIH
KHeaopea (npi nuiaske B anexTpnueckux neyax) uwan CO. n H.O (npn
naBKe B TOMINBHBIX Meyax). OT aKTUBHOCTH OKHCIHTENBHBLIX [PO-
UECCOB 33BUCAT HE TOJLKO NOTEPil AOPOTHX LBETHHIX METaNNiOB, HO H
KayecTBO [0J1yYaeMoro MUALCrO Merasa.

BeposiTHOCTL M HHTEHCHBHOCTL OKHCJAEHHR TOMC HAH HHOTC 3J7e-
MEHT2, HaXOASLIErOCS B aHHOM pacnjaee, BCerfa GblBAET PasiiuHON
1 32BICHT OT TaK HA3bIBAEMOrC CPOACTBA 3TOTC 3JIeMEHTa K KHCAOpo-
Ay. TepmomiHamMnyechti CPOACTBC 3MEMEHTOB K KHCJICPOAY ONpefens-
ercsi pemiuntofi uacCapHoro notenunana AG, T. e. BEHUHHON CBOGOA-
HOH 3Heprium, BLUIENAOUeicR Opn 06pa30BaHlll  OKRHCNA JAHHOTO
anementa. Yem Oonblue Bednukua nacbapuore noteHunana AG, teM
Gonblie CPOACTBO JAHHOTO 3JIeMEHTA K KHCJIOPOAY K TeM GoJblie se-
POSITHOCTL €rC  OKHCJEHNS.
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Prc. |. Hamenense ximuveckoro CPOLCTBA 3TeMCHTOD K KHCAOpOAy (n3o-
€apHOro NOTCHUMaNA) B 32BHCHMOCTH OT TEMNEPATY Pbl

Ha puc. [ nokasano namenenne XHMIIYECKOrO CPOACTBA PA3IYHLIX
S/1EMEHTOB K KHCJOPOAY B 3aBHCHMOCTH OT TeMnepaTypel. Yem Bbiuie
CPONCTBO KaKOro-JIHOC 3neMeHTa K KHCIOpOAy, TeM € OOUILIUNM MOHI-
WEHHENM H306apHOTO NoTeHUHa.la o6pasyercst ero okuces, TeM Gosee
OTPHUATE TbHUC  tHAYEHI® IIMECT Besmunha AG. Ha plucyuke BHAHO,
HTO ATEMEHTLI, M3 KOTOPLIX COCTOAT JNerkite JAnTeliHbe Craassl (anomit-
HHRL 1 Ma0mdl ofnapaior H2BONBIIKM CPOACTROM K Kueaopony, B
T BPEMA Kok Me2y CTHOCHS. 3 K UHCY 3nemciiTen, o6NafatoWNX CpaB-
WHICIBHO Sttiia LfyioTmny | Kll(km—p(uly. Lk obnapaer menuuwinM

"



CPOACTBOM K KHCJIOPOAY, YeM MarHfll H alOMHHNIA, HO GOJILLUNM, yC
Meab. Kdk 6yfer BHAHO H3 MabHENLIEro H3NIONeRHs, MOPRAOK cpoi-
CTBA 3/IEMEHTOB K KHCJODOAY B 3HAUHMTENHLHOR MEpe ONpEAENseT Bech
npolLiecc MNaBKIl LIBETHBIX METaJ/I0B.

Ha ocHoBe MOHATHA CPOACTBA 3JIEMEHTOB K KHCIOPOAy Gasnpyer-
CA NpoLecC pacKHCIeHHs MEeTANOB, LINPOKO MPHMEHseMblil B METaNIy P-
rHYECKOil MPaKTHKe.

TepMoAHHAMHUECKH aHAlIH3 peakLHH

MO4M - MO+ M4 Q

MOKa3biBaeT, YTO OHA MOKET MpPOTEeKaTb TOJBKO B TOM CMydae, ecin
anement M?, npiivensieMBlil B KauecTBe pachiciurens, o6napaer 66:1n-
WM CPOACTBOM K KHCJIOpOAY, ueM 3neMeHT M, Bxoaswwuit B coctan
okicna MO, T1. e. BenaiHa AG, okincna anemenra M! obnanaer 66.1n-
LIKM OTPHLATENbHBIM 3HAueHileM, yeM BelHunHa AG, OKHcaa afeneH-
T2 M.
H3 ckasaHHOro paHee TaKiKe BHTEKAeT, YTO PEAKILHsSI PACKHCIEHHSA
00A3aTeNIbHO COMpPOBOMXAAETCH MOJIOKHTETbHHM  TenaoBHM  3thdex-
TOM + Q.

[py nnaBke ajOMHHHEBbIX H MarRHEBHX CMN.1aBop MpOLECcH pac-
KNCJIEHHA NPAKTHUECKH He HAGMOAAtOTCH, TaK hak ITH 31eMeHTH 06-
NlajaloT HaHGOMBIIHM CPOACTBOM K KHcaopoay. Ilpir naaske MenwbiX
CNaBOB 9/EMEHTHI LMHK, Mapranel, ¢ocdop H Ap. ABIAKICA XOpo-
LWNMH  PACKHCANTENIIMH  ORHCJIOB MEiH.

Te e BoNpOCk! MOTYT OHThL PACCMOTPEHB C TOYKH 3PEHHS T € O-
puu ynpyroctn AMCCOULHAUHKHN OKHCJOB
MeTannos.

Peakiumli OKIIC/EHIIA Pa3NHYHLIX METANIOB MONHO HaMucaTh cJe-
AyOUHM obpason:

Me |-O, MeO,- Q
4 . 2 -
3 Me' + O, 3 Me;0O,- -Q
2Me”"4-0, - 2MeO0” ' Q™.

Ilpy yyacThH B peaKIsiX TBEPABIX METAJNIOB H ORIICIOB WIN pac-
MJaBOB YHCTBHIX METANTOB KOHCTAHTA PABHOBECHA Sl BCEX ITHX
peakutiif, T. €. AJMA peanluil, paccuiTaHHbI\ Ha OAHH [PAMM-ATOM hHCe
nopopa, 6yper

K =pg.

DusnueckH BeNuYNHA po, NPeacTaBiseT cobofi AanieHne aciopo-
fla NpH BbIAEJEHHH €r0 H3 ORiiC/1a B~ BpPeMS 1HCCOLHALIH.

Peanins nuccommanmis okiicnra o6pamma. Ecan napunadnHoe 13s-
qeiiie KICA0POAa B Chpyxawuleil atTMocdepe 6oabie \ NPy TOCTH 'ic-
COLall OKHCAa, TO Peahlits nierT caeBa Hanpabu. Ecan Soawute

21



peIuNHA YAPYTOCTH AHCCOUnaunt, To Peakmus WLET Cnpana HaJeso,
T. €. OPOHCIONUT OCBOGMAIEHNE OKNCAa OT hiciopora.

Ect 8 pacn.'laBe HAMCCTCA HECKOIBRO MCTAAq0B 1t HN KOHLEHTpa-
LISt OAMHAKOBA, TO B MePsyio ouepenb OYAYT OKHCJIATBCH TE W3 HHX,
BEeUMIYNHA )l’lp)’l‘()k"l'll Juccounauin ORHCNIOB KOTOPBIX Menblle. ]\poMe
TOrO, B PACNIZBAX METAIAOR BeJNYIHA YOPYFOCTH ANCCOLUALMG X
OKHCAOB GYET TeM MeHbllle, YeM GO/bilie HX KOHUEHTPALNs B pacnsa-
pe. Cle0BaTeNBHO, IHEPIIUHEC OYNYT ORICATLCH META//Ib, KOHLUEHT-
pannsi KOTOPHX GOJibllie, 1 MeHee JHEPTHYHO — KOHUEHTPAUl Ko-
TOPbIX MeHbLe.

Uen Gouibllie BeAHUNHA YNPYTOCTH ARCCOLMALIMY OKHCJA MeTanfa,
TeM OH TpyLHee OKucasiercsi. CeloBaTENbHO, MEHbLIE ero CPONCTBO K
KHcZopoay. Hao60opoT, uen MeHblle BEJIHYHHA YNPyrocTi AHCCOLNA-
NN OKICJA, TeM JieTye OH OKIC/SeTcs M, CIeAcBaTeNLHO, TeM 60/b-
11€ ero CPOACTBO K KIIC10pPOAY.

O6Luen3pecTHbiil pacyeT peNUIiEBL YNPYFOCTH AHCCOLMALH OKIC-
JIOB MeTaJIOB NOKa3wiBaeT, uTe yeM Gonblue TensnoTa obpascBais
JAHHOTO ORMCA, PACCHNTAHHAA HA OAHH MPaMM-aTOM KHCJIOPOAA, TeM
MeHhlle BeAHYITHA yﬂp)’l‘OCTll JAucCOIHAUMH OKHCG2 H, CEA0BATENbHO,
TeM 6oJsiblLe CPOICTBO MeTassa K KHCJIOpOAY.

Tarum 00pa3oM, BEBOAbI, KOTOPbIE MOXHO CAe/1aTh H3 TEOPHH YIpy-
rOCTH AHCCOUMALINH OKHC/IOB, NONHOCTHIO COBMNAAAIOT C BLIBOAAMII, BH-
TEKRIOUUIMIE 13 33BHCHMOCTH CDOACTBA METAMMIOB K KHCJIOPOAY OT
TEMJIOTH! OOPA3sOBAHHA OKHC/A, PACCUHTAHHOR HAa OMMiN TPAMM-aTOM
mg.noplona. 3T TensoTH! O6Pa30BaHMA ObIM (PHBENEHHI BbllUE B
Taba. 1.

§ 3. KHHETHYECKHE OCHOBM NPOLECCA RNABKH

IlpH KHHETHUECKOM aHaji3e nNpOLeccoB MIABKI HCCAeAYIOTCA
BO3MOX(HULIE CKOPOCTH MPOTCKAaHHA XHMuyeckuX peaxiwtii. [lop cko-
POCTBIO XHMUYECKOH PEAKIMI MOHNMACTCA KOAHTICCTBO HCLLCCTBA, NPO-
pearnposagsiliee 8 eAHHHLY BpeMeHi B eAHHuUE o06beMa. O6LIMHO Ko-
JIHYECTBO BEIIECTBA H3MEPSIeTCsl MOAAMI, @ OGBCM - - AHTPAME.

Bce peakimp pennTca Ha romoremHbie u rereporeHHote. Ecnu Bce
BELIECTEA, YuacTBYIOUIE B Aaninof Peakwnn {Kak HauanLHLe, TaK 1
KOHEUHB!E), HAXOASITCA B OAHON H TOH e ¢ase, TO peanuds CYHTACTCH
roMmoreHHo#. Ecnn xme \oTA 6u4 hakafi-To “acTb  BEUIECTB
(HAUAALHBIX 1K KOHEWHHIX) NEpexolT B Npouccce peaKUiil N3 OAHOI
¢asbl B APYFyI0, TO PEAKLHS CYHTAETCS [ € T ¢ poreuHoi.

Npn sTom Hane uvers B BHAY, UYTO TaK KaK BCe Tasbi PacTBOPAIOTCS
ADYT B pyre, TO, CJEACBATE/LHO, NOXIO CNNTATh, YTO B AAHHOI CHC-

;e;;: OLHOBPEMEHHO MOMNET NPHCYTCTHUBATL TONMIBKO OAHA [a30Bast

B COCTBETCTBHH ¢ 33 K v WU M
HUE 20308011 CMCL DASHO Clymst
2030%. ax0QTUUX & wny

P

ODanvtoua- obupee dasac-
napguanbrLx  0asacnitll OMOeAbHbI
+ HOCHL — HHCH0 U,’UIOBPEMB"HO nplleTCTByK”



JUAEX OKBAKNX (a3 3aBNCHT OT YHC/JAa HECMCUIHBAIOLUIXCA MHRKOCTef.
Npn NnaBKe MeTau1108 OObIYHO NPHCYTCTBY 10T ABE CAMOCTORTC/ LHbIE XKHA-
ke ¢asut - - MeTaNN N WJAK, — He cMeliBamuliecs APyr ¢ APyroM.
Ilpn 3TOM OTAEALHI4E BELeCTBA MOryT PACTBOPATBCA KK B TOH, TaK
H B Apyroil xuakoi ¢ase. KoanuecTso BeualecTsa, pacTBOpPeHHOro B
MeTanJie, 1 KOJIHUeCTBO BEIleCTBa, PacTBOPEHHOTO B [UJ1aKe, B3anMO-
CBI3aHH 32 KOHOM pacnpeaeJeHisa— ecau Kaxoe-aubo
Qetyecmen pacneopumo 6 Geyx HeCMeueaoux e WUONOCmax, Mo om-
HOUWHUE KORUERMPpayuil 3mozo eelyecmea @ 3mux JUOKOCIMAX ecmb
8eAUMLHA  NOCMOANHAA

L G, const,
Cs

rae L — xoaxbduuHeHT pacnpeneseHns, 3asHCALLNI OT cBOICTB XHA-
KHX (a3 M pacTBOPEHHOrO B HHX BeLLECTBa;

C, — KOHLeHTpalifA BellecTBa B pepXHell »HAKoH (ase (wnaxe);

C. — KOHLIEHTPallHsl BellecTBA B HHXMKHell nAKoi (ase (meTanse).
Hanpimep, CuO pactsopHMa B ILJIake # MeTall/le, CJIeNOBATENbHO,
NpH JaHHO/l TeMnepaType

L — CCu,O B uwmane const.
CCu,O B MeTanne

Konuuectso Teepanix ¢a3, OAHOBpEMEHHO MPHCYTCTBYIOWMX B CHC-
TeMe, OOBIYHO PABHO KOJIHYUECTBY CAMOCTOATEJNbHBIX BELLECTB H MOXET
YHCNeHHO PaBHATLCA J060H BeaHunie. 1IckaoucHIeM ABARIOTCS JHLbL
TaK Ha3biBaeMble TBEpIbie pacTBOpel. Cayyan 06pa3’oBaHHS TBEPAHX
pPacTBOPOB paccMATPUBAIOTCA HHUME B CBA3N C AHATPaMMaMi M1aBKO-
CTif JIHTEitHhIX LBETHHIX CIJIaBOB.

Bce peakuHn aeanTcs Ha obpartimble nHeoGpaTumble. O6paT K-
M bl MH peakuusimi Ha3biBalOTCA TaKMe Peakuii, npu MpOTEKAHME
hOTOPbIX BCE KOHEYHbIE MPOJYKThl OCTAIOTCH B JAHHOM CHCTEME, HE YXOAS
u3 nee. Ecnn xoTR 6bl ONHH MPONYKT peanliin YXOMUT N3 RAHHOM CH-
CTeMbl. PeaniNsl CTAHOBHTCH HeOoO6pa T Mo ii.

Besnuiia CKOpocTit TOMOTEHHOI PeaKILitll NOQYHHSACTCA 33 KO H Y
AeflCTBYWWI A MaCC— CKOPOCMb YuMUHMECKOQ peakyuu nps-
MO npOnOPUUOKANBHA MEMNEPAMYPE 1 KOHYERMPAYUL  PeQeU pYIOUUY
seugecmig.  JlonycTuM, MpoTeKaeT peaKums:

aA+bB=cC}+ dD - Q.

Tak kax 31a peaKins roMoresna, TO BCe HAUYABHBIE 1 KOHEYHBIC Be-
LWECTB2 HAXOUATCA B O1HOI K Tofi >he (ase, He yXO1% N3 Hee, Tanan
peantms Gvier obparumofi. ChopocTb Mporekanus 3ToR peanuuH
clesa nanpavo iy ~ Ky 4* B, a cupasa naneso r. — k.C DA,

Ecan v, >~ =, 10 Pe3) JIbTHP) IOIAR CROPOCTH O -v| — 1t 0L
S€r BeTHUINION NOSOMITEILHOI |, CfeloBaTesnbHO, Ew).u,rnp)rouxaﬂ
Peanuits GyAer MPOTCKATL Ci€BA Hanpaeo.
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Ecn vy . . PpC3\ILTHPYIOUWAR CKOpOCTb U, = vy — Uz byner
OTpIIATeAbHOIT; 3TO 03RAUAET, ¥TO Pe3ylbTIpyiolllas pearlns 6yner
npoTehaTh COPaB1 HATEBO

Ecm oy = ... 100, = (. 310 3HAYNT, YTO B ClCTEME npoTeKakT
ABe NPOTHBONOICKHO HANPIBAEHHLE PeaKIl ¢ OAMHAROBOR CKOpO-
CThio. TAKOE COCTORHIe CUCTEMbl HA3HBACTCS COCMOAMUEM OURASYeC-
Koeo pasnoesciea. KosddmieHTt! Ry 1 &y ABASIOTCH QyHKUHAMI TeM-
nepaTypbl H HA3LIBAIOTCS MICMNCPAMYPHBIMU KObpuLueHMAML Xumu-
aeckoit peaquu. O6a kosppiumenta ky H k; yBeNMuNBAOTCA ¢ POCTOM
Tenneparype. KoadduuneHnt k, sBaseTcs meancpomypHom Kosdgu-
HUEHMON  IKIOMEpMUNCCKOl  peakquu, a xoshduument k, sBascrcs
mespepamypronst k0ddduiuennion ndomepmuseckol  peaxyuu. Jlnn
Kaxaon peakuui koadbuunents: £y 1 ko HCJ€HHO He paBHb! APYT APY-
ry, i npn 3toM hoadduieHT £, pacTer ¢ TeMrnepaTypoil BO MHOTO pa3
GuicTpee, ueN ko3dduueHT ky. IIpH TeMnepartypax, npu6/ixarowHX-
Cfl h a6COMOTHOMY HY/MO, KOFDDULHEHTH! Ry U R, CTPEMATCH K HYJIO
11, CIeN0BATeALHO, Uy H Us, @ TAKNE H Uy, OYAYT CTPEMHTBCR K HYJIO.
Takoe COCTOfiHIE CHCTeMbl HOCHT Ha3BaHHE CTAaTHYECKOTrO
paBHOBeCHH.

CocTosiHlle IHHAMUNYECKOTO pPaBHOBECH f, KaK Ou-
710 CKa33HO, ONpejeffieTcsi YCJIOBHEM PaBEHCTBA CKOPOCTH MPAMOH o
obpatHoil peakuun. Ecan nporekaer peakuns A + B2 C+ D + Q,
T0 B COCTOfHHE JHHAMHYECKOrO PaBHOBECHS

k1 A|IB] - kIC||D],
rre |Al ,'Bf, IC| n {D| — MonspHbie KOHIEHTPAUMH pearHpyroiIHX
BELLECTB.

M3 npuseseHHore ypasHeHHs HaXO4MM BeMHUMHY KOHCTAaHTH! paB-

HOBECHR:

Lk LALLBI
k 1C[{D]
np“ YCJIOBU (IPHHATOrO 351€Ch MnopsAgKa HaMmHCAHHA KOHCTAHTbLI H

NOAOKUTE/ILHOM TEMJIOBOM 3bdeKTe peakiuii ee BeHUHHA BbipPaxcaeTcs
ypasHenueM Baur Togipa:

dink _ Q
dr  RT*

Tpasas uacte storo ypasHenin sBnsercs NepEeoil NPOH3BOAHOI: OT JIo-
rapugwa KOHCTaHTbI Mo Temneparype. [lpn monoxHTensHoM TennosoM
apbekTe peakunn nepsas NpON3BCAHAR Oyner HMeTb SHaK + i, cie-
.'lOBa’Te.fleO, by HKLIR 6y et o3pacTaowman. Ortciona, ¢ pocToM Temre-
Pa l‘i\_Ipbl KOHU TaHTa BCerpa 6)’}1&1‘ YBEJANUBBATLCA.
) Drp'lllmT =const ky=const, k.- const, cniefoBaTenbHo, n K=const.
'um::o - Ten[i)neparypu PaCTer BESIHUMHA KOHCTAHTHI PABHOBECH R, CJIC-
1 ), PABHOBECHE XHMIIYECKOI]
AL { PeaKIii CABNraercst B CTOpONY

¢- B LTOPOHY 3w IYCHHSA KOHUEHTPAUMH BeLl
‘ ecte Au B
% MEHUWeIN A K UeHTPalg peuleeTd C M D.p

|



[Mpn nomixeHun TemnepaTypu Beanuiina K ymeubluaerca u. ce-
J0BATeNbIIO, PABHOBECHE CIBUraeTcsi B CTOPOHY Y BETHUCHIS KOHUEHT-
paunn vemects C 1 D n ymenbluenns konlenTpaunn seiwects A u B.

[puntnner Jle Hlatesnbe NQIHOCTBIO COrIacyYiOTC ¢ BbIBOAOM H3
ypasrenus Baut Todxpa. Cornacyo npununnam Jle Waresse, ecau na-
epeaanty CLUCMIEMY, HOXOOUYYIOCY 8 COCMOSHUN PaGrOE Cuw, MO 6 Hel
803HUKHEM peakyua, udyigas ¢ noesotyenucs mena. Ceau oxaaxdams
Cucme sy, NaxXoOUYYIOC 6 COCINOIHULL PaKHOBSUL, MO 68 Hell £ 3HILKHen!
peaxyua, udywas ¢ abidercHueM menaa.

Taxkum o6pasom, npuuunnu Jle llateate npasnnbHO TPAKTYIOT BAH-
sIHNE TemMnepaTypbl Ha CHCTeMY, HAXOLALLYIOCSH B COCTOSTHHH NHHaMH-
yecKoro panHoeecHsi. Kak MpaBnno, npil [1aBKe MeTanNjIOB, Mbl lie
1IMECM DABHOBECHBIX CHCTEM, a K HePaBHOBECHBIM CHCTEMAM NPHHLUHNH
Jle lllatense HempuIOKUMLL.

CKopocTH BCeX X1IMHYECKHX Peakuinil KaKk 3K30TepMHUeCKHX, TakK 1t
IHAOTEPMHYECKIIX. PACTYT C POCTOM TeMMepaTyp B pesyJbTaTe PocTa
TeMNepaTypHHX KOIpHUHEHTOB ky H ky H. KaK roBopHAoCh BbiUC, K,
YBENUUUBAETCA C POCTOM TeMMepaTypsbi GuicTpee, uem Ry. 3HAUHT, CKO-
pOCTb  3HACTEPMHUECKOH peakiuid ¢
POCTOM TeMIepaTypu BO3pAacTaeT ObICT-
pee, ueM 3x3oTepmuyeckoii. Kpome toro,

C [OBHILEHNEM TeMrnepaTypbl pacrer
BEJHYHHA KOHCTAHTH paBHOBeCHA. JTO
03HAYAeT, YTC C POCTOM TeMIIepaT)pH
CABHTAEeTCH BNEBC P2BHOBECHOE COCTOS~
HHC CHCTEMI. JTH NOJONEHNA H.I/M0-
crpupytores puc. 2. Ilo ocn abeuice
AHATPAMMEl OTJIOM(EHbl KOHUEHTPallt
sewects 4, B, C n D, a no sepmiikanb-
HOH ocu — Temneparypa ciactemsl. KpH- -« S
pas LM nokasbipaeT u3MCHEHHE KOH- N
lal::;rlgflﬁgc"ﬂlpziH:eeice:l(l;lépa?r;l';ﬁ“%cﬂﬁ Puc. 2 3aaucxchrb H3Menerita

" NOAOKEHHA TOWRH ANt iMiuec-
NpH TeMmepatype f; B3ATA CHCTEMA, Koro PpaBHOBECHA OOpaTHvoR
coctonutan H3 semecrs A, B, Cu D, CHCTEMH OT TeMfieparypu
COOTBETCTBYIOWAS KOHUEHTPALUI B TOY~
Ke X, TO, hah BUAHO H3 AarpaMMbl, 3Ta CHCTEMa He ABISETCH PaBHOBEC-
uoil. PapHosecite B3ATOI cucreMsl Npu  Temnepatype [/ COOTBETCT-
BYET TOYKE xy, T. €. € ropa3no Goasiuny copepxannen peulects C u D.
3T0 3HAYHT, YTO B CUCTEME BO3HIIKHET peaklis

A-'-B=CH-D+Q.
TNpakriueckn 3to snaunt, uto B M06OI Touke obaacti / 6yleT BO3HM-
KaTtb 5K30TEpMuyeckast peakuns. Eciu Mul BO3bMeM Hally cHCTEMY
nptt TemnepaType f, # KOHIEHTPALitil, COOTDETCTBYIOLLCH TOUKE ¥, TO B
CiCTeMe BO3HIIhHET peakwis
C4+D -A}LB-—-Q.
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Sta peaniliisl 3aROIMUTCS, hOMA3 KROHLEHTPALIA BemeTB A n B na-
CTOBRO VBENYUTCS, 3 hOHUEHTPALlitsl BeECT Cu D nactobxo yMeRL
LNTCA. YTO XUMHYECKHI COCTaB CLCTEMDL H3MENHTCH Ao Tounk yy. B mo-
6oit Toune obaacti // BO3MIINKET 3HAOTEPMITYECKAS PEAKUHA, KOTOpast
6\ JeT MpOTeKaTh 10 TeX NOp, NOKa COCTAB CHCTEML He CTaHeT pas-
popectbiM. [Tpocaemtin 3a BANAHIUEM TEMMEPATypbl Ha IK3OTEPMHUECKYHO
CHCTEMY COCTABA, COOTBETCTBYHOLIEro BEPTHRA/IbHON UIRHI ad. B Touke a
BO3HNIKHET peakuns, nAyllas CJlepd HaNpapo B CTOPOHY POCTA KOHIIEHT-
pawin C n D. «Buxoa» peakumy, T. €. KOJNYECTBO BelecTBa, npo-
pearnpoBapwee JO HacTYNJIEHHsT COCTORHNA  paBHOBECHS, byner
paBeH AaiHe NPSAMOTC OTPe3Ka OT TOUKM @ BNPaBO JO KPUBOH paBHO-
BeCHS.

H3 AnarpaMMel BHAHO, YTO C MOBbilleHHEM TeMNepaTyphl CHCTEMbI
B obuacth / BLIXOA SK3OTEPMHYECKOR peakiiid OyAeT yMeHbINaThCH.
Haotopor, B obaactt [/, rae npoTekaloT 3HACTEPMHYECKHE DEAKIHN,
C MOBbILIENIIeM TEMIepPaTyYPH CHCTEMb! BbIXOA peakuiy OyaeT yBesuys-
paTecs. OTCGHOA2 MOXKHO BHIBECTH MP 1 HU K [T

[Tpu nogauexuy MesnePaniyps HEPAgHOBECHON CUCMEMBL, 6 KOMOPOL
npomexaent IK3OMEPMULECKAA peaKyus, 6600 peakyuu 00 Hacmynae-
HUS coCMosHUA pasxosecus ymenswiaemcs. [1pu noeeuuenuu memnepa-
Mypb: HEPOGHOGECHOL CUCTEMbl, 8 KOMOPOU RpOMeKaem 3HOOMepMusec-
KaS peaKyus, 6biXx00 peaKiull YyeeAUNUGQEMCA.

Ha puc. 3 nokasaHo BnusiHHE TeMmepaTypsl HAa BEJHUHHY CKOPO-
ctH pesynbrhpytomesi peakuud. Ha ropHsoutanesoit nunnu 7,7
OT/IOXEHa TeMnepaTypa B rpapycax Ke/nneiira. Keepxy oT 310il NHHHK
OT/IOEHA BeJHYHHA MOJONMMHUTENLHOIl Ppe3yJbTHPYIOLell CKOPOCTH,
a KHH3y — BeJHYIIHA OTPNLATENILHOI pe3yabTHpyoleit ckopocTh. Tou-
ka T, COOTBETCTBYET COCTOSHIIO CTATHYECKOre PpaBHOBCCHS, 8 TOY-
KA T pagnonec — COCTOSIHHIO AHHAMHYECKOrO paBHOBecHs. MexJy 3ITHME
TOYKAMH KPHBAS PACOJIOMKCHA Bbille
rOPHAOHTaNBHOH OcCtl, CJleqoBaTe. b-
HO, 31ech TPOMCXOASIT IK3OTEPMH-
yeckye peakuni. [Ipasee TOukH
T semonce KPHBAS PACHONOMCHE HIDKC
rOPH30MTAaNbLHON OCH, 3HAUNT, 3/€Ch

X MpOTEKAOT IHAOTEPMHUECKNC peai-
jj\ und. Bes nnarpaMma  genmites Ha
TP pasanybbiX obaacty: pofaactit /
(Brann o1 mimamiucchoro pannoBC-
i CHS), FAC HPOTEKACT 3IKIOTEPMIULL:

.
.
\\7 Kas peakulif ¢ nopulleitieM TeMnt

PATYPH  HEPABHOBCCHON  CHCTEML!,
3aBHTHMOUCTL 1 :e - By

14
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YBENUIYHBAETCH  PCIYALTHPYIOWAS
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0 10 makcimyma: B obnactn [/
(BOMN3  RHSMIYEChOTO  PaBHODY-
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MiyecKas peaKius, C pOCTOM TeMmepaTypnl MajacT pe3ysbTHpytoWan
cKopocTb oGpaTnMoro npouecca i B obaactit 111, rpe nporekser
3HAOTEPMINECKAR PeakuHs, BAHRHHE TeMnepaTypbl HA De3yJIbTHPY IO
1yt0 CKOpOCTh 06paTHMOro npoliecca naHo3Hayko. C pocToM TeMnepa-
TYPH CKOPOCTb Pe3yNbTHPYMOILEil 3HAOTEPMHYECKOH peakilun BCer-
A3 VBEJNYHBAETCH.

Ha ocHOBaHHH BHILLECKA3aHHOTO MOMHO BbiBeCTH MNP HH i n //:

[Ipu nossuueruu mesnepamyps: pe3YALIMUPYIOAS CKOPOCNL IK30-
mepMUYeCKOU peaKyuy CHOYAAA SHAYUMEALHO YEeAUNUSAEMCS, 3amest
86auau pasmogecus pesko nadaem 80 Hyas, a npu darsreliem nosvuie-
HUL memnepamype Mensem ceoe nanpaénerue. Lasvneliuiee noeouuerue
memnepamypt: npueoduMm K pocmy pesyAupyroued. cKopocmy 3HO0-
mepMudeckod peaxguu.

Ha ocHoBaHHH 3aKOHa 1efTCTBYIOIHX MAcC MOMHO CleaTh CJeay -
Uil BLIBOA O BO3MOXHOCTH B/NRRHA HA HANpaB/aeHHe O6PaTHMOro npo-
11ecca C NOMOLLbIO H3MEHEHHS KOHIEHTPAlNil pearHpyiolUlHX BeUlecTs.

[as yeeaudeHus CKOpOCMU pesyabMupylolyell peaxtuu, HanpasaeH-
HOLL CNe6Q HANPABD, HEDOXOOUMO YBEAUMUIMb KOHLEHNIPAYLIO O0HO20 L Ui
HECKOAbKUX 6CLYECTIE, CIMORLYUX CAEBA OM 3HAKG PASEHCINEA, UAU yMEHb-
WMy KOHUCHMPAUUIO OOHO20 UAU HECKOALKLX BEL4ECME, CIMOsYUX Cnpa-
80 OM 3HAKA pASEHCMEA.

Las ysenuuerun ckopocmu pesyapmupytouietl peaxyuu, HANpPasacH-
HOL Cnpasa Haeeo, HeobXO0UMD YEeAUYUIb KOHUECHIMPALLIO OOHO20 UL
HECKOALKLLX  BEI4ECING, CMOUUX CNpasa Om 3HAXQ pAaSEHCMEa, Wil
YMEHBULILIME KORUEHMPAIUI0 OOHO20 UALL HECKOAKUX 6El§ecme, CInouUuy
CAEBO OIN 3HAKA pPABCHCMEA.

B npoltecce naaskit ILBCTHHIX METAJJIOB NMpoTeKaeT GONbLIOE KO.TH-
4eCTBO FeTePOreHHuLIX peakimil. K HX uHcay OTHOCATCS peakUHi Mex-
ny atmocdepoil rieud (rasoBam ¢a3a) 1 naassuuHMca (repaas ¢asa)
NIl paciyiaBieHHUN (KitnKag (a3a) MeTan oM u wiakou. [Iporekaior
peaKINn Mexcay ABYMs XiAkiMn daszann (LWAAKOM H METaJsIoM) H pe-
AKUHN MexAy MHakiMi GasaMi (WJanov 1 MetTanaoM) H Teepaoit ¢a-
30it (pyTepoBKOil Ney). Bo Bcex cayuasiX MNPOTEKAHHSA T€TepPOreHHbIX
peanuitil pearnpyomie pellecTsa nyteM Anddry3ui A0TKHLI nepefiTi 13
onuoit ¢assl 8 APATYH0, €CAH peub 1le1 O PEahlnnX Mem1y MugKuun
$a3aMi, WIH MPHIATH B COMPHAOCHOBEHHE C MOBEPNHOCTLIO pa3rena
ApvTOit ass, KOrAa MPOHCYHART pedKUHA MCKLY ra3oco0pa3HbIMIt H
AMARHNHE W1 TBEPAMIE (DA3aMit, 3 FAKKe MCKIAY MUIAKHME 1l TBEp-
AbiMir pasoMu.

Bee 3111 NpoNeccs nepeioca MOTeKy.1 Peartipy IWNX BeLiecTs 13 01-
Hoft Ga3d B Pyryw I K NOBCPXHOCTH AP)TOil a3kl POUCAORNT
HCRUOMNTENbHO  anddrysnonHbiM - NyTeM.  ClieoLaTenbHo, CROPOCTh
X1MIYeCKOIl Peakiliitt MOXeT Oka3aTbCH B 3aBHCHMOCTH OT CKOPOCTI
nNpoTekania npouecca mnddysnn. Ecan ckopocts anysun okasbr-
BA€TCA MeHblle, yeM BO3MOMHAA CKOPOCTb XUMilNecKOi peakuHH, YTO
OCOGEHHO YacTO 6HiBaeT MpH 3IK3OTCPMINeCKIX Peanunnx, 11, Clenosa-
1€51b1I0, CROPOCTDL Pedhiling MIMHTIPYEICA CROPOCTLIO npolecca Aug-
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¢n3uH, TO CYUHTAEICH, UTO PraKHUY nPOMERAcI 6 Jugkpysuornoti obaac-
M CeMCPOSSHROD NPORECCa.

B pfie CT13UaEB NOMET OKa3aThCs, YTO MyTeM angdysnn K nosepx-
HOCTH Paxiena ham B Ap)ryvio $asy ACCTAaBASETCA JOCTATOYHOE KO-
YecTBO MOMEKV., YTOObI O0eceunTb XOX PeaKii, TOTAd CKOPOCTh
CaMOft peakiitit 3aBHCHT TOABKO OT KHHETIUeCKHX yCJOBuf ee mpore-
nannf. ECTN peakiiisi 3HAOTEPMHuECKasl, TO CUMTAETCH, HTO peaxyus
npomeKacnl 8 KUHCMUsecKoll 06.10CIU 26M1E POZEHHO0 NpOYecca.

Ecm peakuss nporexaer B Andxpy3HOHHOM ¢GJIacTil TeTEPOreHHOro
npouecca, TO Ha CKOPOCTh PEAKIIN! OKA3bIBAET BANsIHIIE CKOPOCTb AHd-
¢vam. [Tportece :dxbysnk uepes rasoobpasHyio ¢asy B YCT3HOBHB-
LIeMCH COCTOSIHIIN MPOTEKaeT B COOTBETCTBHH ¢ ypasienueM $uka:

S=DAa=%
a

rae S — KOTHYECTBO BELIECTBA (K2), MEPEAaHHOrO 3a T CeK Yepes coil
BEUIECTBA TONLLHON @ cat (M) Ha pearHpyYIOILYIO MOBEPXHOCTD
F, ca® (M%)
D — xosdpdiiunent anddyamt, cm?/cex (mPlcex),
€, H €, — ROHUeHTpalit aAnddbyHanpyroLero ra3co6pasHOro BelecTsa
(e/es®) (ke/y3) Ha rpaMHUAX CNIOR TONLUHHON a CM (A).

Kosdppuunent auddysimi D = kT" ssnserca QyHkunell Temnepa-
Ty pbi, Tle n HaxomTcs B nperenax or 1,75 po 2,0.

Ha OcHOBaHHH CKa3aHHOTO MOXHO CA€]aTh BLIBOJ, YTO CKOPOCTD
ardxdy3un yepes rasec6pasHyo ¢asy npAMO MPONOPLHOHANILHA TeM-
nepatype 3TOR sl 11 Pa3HOCTH KOHUEHTPaLH AHGpYHAHpyloLLero
ra3a i 06paTHY MPONOPLUAOHANLHA TOAILKEE CIO, Yepes KOTOpLil Npo-
HCXOANT npouece AHdxpy3i.

TNpouece andxpysnt uepes xmuaRy:o $asy B yCTAaHOBHBLUEMCH CO-
CTOSIHII MOXKHO NDEACTABHTL B BHAE YPABHEHHS 3aBHCHMOCTH K03(-
¢uimenta or ceoficte xuakocTn 1 mddynANpYyIOWere BewecTsa:

RT o1
N 6nny"’
rae R — rasosas noctosHHas, xaa/amoas - epad (Osclxaons - 2pad);
T — abcomotnas TeMnepatypa, ° K;
N —wuucio  Asoranpo, monp (xaon6Y);
¥ — OTHOLIEHHE /MLl OKPYXHOCTH K AHAMETpY;
M — xosduimenT BA3KOCTH HUAKOCTH, cm/cex (m/cek);
I — pamiyc Monexynd auddynmnpyiowero pemecrsa, cam ().
] ‘I'I?no:lmne.mm K OTMEYEHHOMY HEILLE, NOCNeaHsst GopMmyia MOKa-
2:1:\:-3 u"‘g\’ :T'"::'”: "T’!?(’ npeauddbyranposasilero yepes aMAKOCTI
UPHRLUC € ui;l\l‘;nf ‘I ﬂbu{eg e Boiue TEMnepatypa cpeasi 1t HC

By v e b 1l paHyC ModekyJib qndxby HARP YIOLLEro BeillecTHi

e f“.h‘,'["’ fIpI-4€pa TeTeporeHtoro Mpoliecca paccMOTPHM OKIIC:
WO Ty gacTe;; CRNaBa Ha MepHOIl OCHOBe.
ICRIEA LIMXTEL 33 CHET OKHCAHTENBHOrO BO3AENCT-

abl Cqaeaft sty . . 3
'L T IPONCXOANTL OKHC/AEHHE TBEPAOTO Me-

Eovepns nag
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raana c obpasosanien Ha ero nosepXxnoctd CuO (oxuck Meas) M oxuc-
JIOB TEX 3NEMEHTOB, KOTOPLE BXOAST B COCTAB WIHXTH. ITocae pacnnae-
Jenns LWNXTa OKAXETcs MOKPLITOit CNOEeM INAKa, COAepXaulero Bbi-
COKHil MPOLEHT OKHCH MEeAH. COI’IpHKaCﬁwﬁCb Ha MOBEPXHOCTH pa3sfe-
na WwnaK — MeTansd ¢ Menblo, HAXOAfLENCH B pacnase, OKHCb MeLH
6yfeT BOCCTAHABJIMBATHCA A0 3aKHCH MO PEAKIMH:

CuO 4- Cu = Cu 0.
3akuch Nean 6yner AHXpYHAKPOBaTL B MeTalln (puc. 4), MoAuMHS-

fick OMICAHKOMY Bblllle 3aKoHy pacnpenenerus. Ecn 6u 3akuch Meis,
anpdynanpymollas B MeTaJsl, He pacXoaoBa-

Jlach, TO ycTarosmjoch Gbl paBHOBeCHE MNpH
onpenenexnofl xenuentpainy CuO B Winake u v
Cu,0O B Meranne (COJICIIHBIE JITHHH HA {i er 1om
puc. 4). 1 :

Ho 3axiice mMens scTpeyaer B MeTanJe i
PAA 9/MEMEHTOB, CPOACTBO KOTOPbIX K KHCIO  ~Tiuss]
poay, corfiacHo puc. I, Goablue, uem cpop- ystntl_y

creo mean. [TostoMy 3akHch Mennt 6YReT Pac-  puc. 4  Pacrpeneenie
XOoneBaTbCA HA peakKUHH C STHMH 3neMelTa- 3aKHCH MeRH MeXAy Mme-
MH. Hanpiwmep: TannoM M IWNAKOM

5Cu,04- 2P = 10Cu+-P,0, 1 Q;
Cu,0 4- Mn = 2Cu -+ MnO 4 Q;
Cu,0 4 Zn = 2Cu+ ZnO 4 G*.

Ecni 60 3TH peaKIHn AOLJIM IO COCTOSIHHA AHHAMHYECKOTO PaBHO-
BeCHsl, TO B MeTall/le HapsAly C HOBbIMI MOJNYGeHHbIMH OKiC/aaMu
COXpaHH/ach OHl N3BECTHAR PABHOBECHAN KOHLEHTPAUHS SaKHCH Me-
A CoOppanonecs MOKA3AHHAR HA PHC. 4 BEPTHKAABLHON MYHKTHPHOR JH-
Hueft. JIpakTuyeckH Takoe paBHOBecHe He YCTAHABJIHBAETCH, ec/ll Ha
NOBEPXHOCTH MeTallla He HapeneH saluTHLI wak. Ecan 3ammrroro
L1IaKa HeT, TO B MeTaJj1 npojomkaer ANGOYHARPOBATL 3aKHChL MEA,
KOHUEHTPaUHs KOTOPOfl B Metasule Gyner yObipaTh MO Mepe YAAJICHHs
OT MOBEPXHOCTH pa3nefsia METa/1 — LUJAK 1i3-33 PACXOLOBAHKA SaKit-
CH Mell Ha yKa3aHHue Bbille peaxuny. [lpn 3ToM KoRlleHTpallis 3a-
KHCH MeaH B MeTasine 6yjeT Bblllle PaBHOBeCHO!! (HHAHAS MYHKTHPHas
KpHBan) B cnyuyae, ec/H CKOpocTb AudxpysHin Syfer Bhillle CyMMapHOR
CKOpOCTH PeaKilMH BOCCT2HOBJIERHS 3aKHCH MelH TIPIMecsMil cMJasa.
Ecant e ckopocts andpysnn Gyzer Huke cyMMapHOil CKODOCTH peak-
Uil BOCCTAHOBJICHNS 3aKiicli MEAlt, TO KOHUEHTPANHs ee ynaieT 1o pas-
HOBECHOI! a2 GAH3KOM DacCTOSIHUH OT NOBEPXHOCTH Pa3fiena MeTasy —
WN2K (BEPXHAR MYHKTUPHAS KpHBas).

* Inn yupowekun sesnsuna Q fanee Gyder o6o3naqarscs uepes Q. T e,
Ge3 anaka navepxy.
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ﬂepen BW\OIAOM MeTaJlj1a 113 neunt #i3 Hero MeJsatesiLHO )ga.rum,
OCTAaTKH JaRUCH Medll OyTeMm pachucIesns. Jna 3Toro HeOOXOAHMO
1HCNO0AL30BATH 3.1eMEHTBhI, HMetOLiie fonbiliee CPOACTBO K KHelopoay
Tak, YTOOH paBHopec€ pPE3K0O CABHHYJNOCH BMpaBO, 4T RE‘CTHl‘aE'DCﬂ
nyTeM BBeleHlts B BAHHY COOTBETCTB) OUIX pachiicanTeNeN.

§ 4 PACTBOPEHHE FA30B B METANNAX

Teepavie 11, ocoGeHHO, KILIKNE MeTailbl coaepXar B cebe 3naun-
TeLHO® KOMMUecTBo pacTeopeHHbiX rasos. OcHOBHAf Macca rasoB pacT-
BOPSIETCA B MeTaA71aX MPH B3anMOAEHCTBHI KIIKOTO CMJ1aBa ¢ aTMOC-
¢epoit neun 1M uexa. Merann pacteopsier B cefe rasd B fpotecce
pacriaBnenns IWHXTH, NOCT PAChJIaBNeHHA IPH HAJHWIH He3aluileH-
HOfl LLTAKANH MOBEPXHOCTI KIARKOTO MeTalla B BaHHe, a TaKxe IpH
CnBe Merasla u3 Meyl B hOBII # W3 KoBwa B GopMy.

PacTeopertie Ta30B B METaANaX COCTOMT 13 TpeX MOCTeA0BATEND-
HbIX MPOUECCOB: ACOP6UNN, T. €. KOHLEHTPaIUili Fa30B Ha OBEP XHOC-
TV Meraana, Audrpysun raza sriiylb MeTansa B aacopOunH, T. €. pacTBo-
peHns ra3a B Metalne.

B npolecce aAcoPp O UMK MOIEKY/bl PA3MMHHX Ta308 MOLJO-
IAIOTCA NOBEPXHOCTLIO MeTanna. KonuectBo apcopbupoBalHOTe rasa
Ha NOBEPXHOCTH MeTaljna 3aBHEHT OT CBOIICTB CAMOrO MeTajlsa §1 ero
TeMIepaTypbl, a TaKXKe OT COCTABa W famvieHys rasosofi ¢aswl, H1Xo-
AALIEACH B COMPUKOCHOBEHIH C MOBEDPXHOCTBI) MeTajsa.

Kax u B ciyyae obpaTimbiX XHMHUECKHX peaxiltil, mpy aacopbus
ra30B OLHOBPEMEHHC MNPONUCXOAAT JBA NPOTHBONOACKHMX MpoLecca.
TlosepxHocTe Merailla afcOPOHpYeT MONEXyAs ra3a i oLHOBPEMeHIO
NIPOHCXOAHT OTPbIB MOMEKYS ra3a OT MOBEPXHOCTH Merasjfa (necopt-
uus). Creness ancopouUKN ONPeseNisieTct PABHOBECHEM MENLY KOHAEH-
calnely H yneryuHBaHHeM MOJIEKY..

-Paa:mqato'r du3nueckyo ancopbiio, ABINIOMYIOCH Pe3yNbTaToM
ReficreiA cnn Ban-gep-Baansca 1 Xemocopbumio, HAH aKTIBH3HPOBAH-
HYI0 21cOpOUI0, SIBTROUIYIOC PE3Y/bTATOM OGpPa30BaHHS XHMHe-
CKHX cBsf3el.

‘I’ualmecx_(aﬁ ANCOPOLISA MOXKET GMTh BHIPAXKEHA YPABHEHHEM af-
COPOIIIONHON  M3oTepMbl JlanrMiopa:

A - KikKep
1 K.p'
rae X -— Macca Bcero ancopbuposatHoro rasa, 2 (re)
Kl . u!x‘

U
G — HaCTh CAYYARHO KOMIEHCHPYIOUWXCH MoJlexky
h — korbhuunent NPONCPLIIOHANbHOCTH;
n— Lh‘»rn Tt 1ETYSHBAHUA C NOBEPXHOCTH, NONHOCTHIO MNOKpLI-
T o PORPCLAHHBIMELG MOTeRYIAMH,  Cat/cek (#/cex);
K :° qn,



— Macca ancopﬁupoaaunoro ra3a Ha elHHIIUY nopepXHOCTH.

2 (x2); 2 (-
/t — MOBEPXHOCTD TBEPAOrO TeNA, CAf (M")/- .
- mapuHalbHOE JaBfeHHe raza, am (#/»7).

duanueckas aacopOUMA MPOUCXOART TOARKC MpH Huaxgx TeMIle-
paTypay, C (CBGILIEHHEM TeMMepaTypbt fpuauqecxaﬂ ancop g“ no
HIDKAETCA, M MPHl BBICOKHX TeMMepaTypax ew MOXHO MpeHe Pe“g-

[pu ¢dusnueckoi aacopbuni BCE Tasbl ancopbupylorcs NpHOJH-
aITeILHO OLNNAKOBO I aACOPOUNS 3aBHCHT B OCHOBHOM OT napuHab-
HOrC [ABJEHNS ra3a 1l COCTOSIHIS [OBEPXHOCTH.

Mpn TemmepaTypax BHillE HY.15 aacop6upoBaHie ra3op MeTajna-
M1l HOCHT n36HpaTesbibil XapakTep. [InepTHble Ta3bl He ajacopbrpyroTes
NpH BHICOKHX TCMMEpaTypax. ToyHO TaK e, NpH TeMmMepaTypax Boille
HYSIsl TAKNeE MeTaJllu, Kak 30J10TO 1 cepebpo, He 2ACOPOHDYIOT rasbi.
[23bl I METanabl, HE CNOCOSHHE K XHMHYECKHM B3aHMOLENCTBHAM, He
MOryT MPH  BBICOKHX TeMMepaTypax afcopbupoBaThci W  CAYMHTD
ancopbentami. OCO6ERHOCTBIO XeMecopbLLink (aKTHBH3HPOBA HHOM ancop6-
1K) SIBNISeTCA HeoOpaTHMOCTL 3TOre Mpouecca, Koraa aacop6upoBaH-
Hbifl Ta3 He B COCTOSIHHH YJIETYYHMTbCA C MOBEPXHOCTH MeTaja HJH
CMnJaBa NpH MOHHMEHHH TeMNepaTypel.

M3 uncaa nHTEHHLIX cnyaBoB OCCOEHHO AKTHBHO C rasaMil pearn-
pyeT amoMnHuil. PacnsasieHHbIli aJAIOMIHI, He 3aUlHUleHHHIR NJeH-
Koil LWMaKa, 06/1anaeT BbICOKOR XHMHUECKOH aKTHBHOCTBIO MO OTHOLUe-
HHIO K Ta3aM MeyHoil aTMocdepu. TepMoanHaMiuecKHe pacueTs! NOKa-
3bIBAIOT, YTC Aa){e MMPH HUYTOKHO MAaJBIX MapUHAMbLHBIX AaBIEHHAX
KNCAOPOAA, YI/AEKNCOre ra3a H BOASIHBIX MapoB 6yneT aKTHBHO HATH
OKHC/eHHe MeTa/na. B koHeuHOM cyeTe 3TO MpHBENO 6bl K MOJAHOMY
OKic/leHito Beeft BaHHbl. OAHAKO MOBEPXHGCTH aJIIOMHHIIA MPH COMPH-
KOCHCBEHHH C MeYbiIMI Ta33aMH MTHOBEHHO MOKPLIBAETCA MJIEHKOA OKHCH
amOMHHIA, KOTOpPas MNOCTENeHHO yTo/uaeTcs u Bce Gonee sdeKkTHBHO
3aWHUaeT MeTa/sl OT peakumil ¢ rasami. OAHAaKO K 3TOMY BpeMeHH
METANJl MOXET 3HAauHTENbHO HACBITHTLCA Ta3ami.

Bmecte ¢ TeM DAA nccnenoBaTesiell ykaswBAKOT, YTO MAEHKA, COCTO-
AIAs H3 OKHC/JOB AJIOMHUNA, NPH TeMmepaTypax M.1aBHJIBbHOM Meun
ABNACTCS rA30MPOHNUAEMOIT M MIrPOCKOMIMHON AN BOASHBIX Mapos.
BoT noucMy r/1aBHLIM HCTOYHIKOM BOAOPOAA, PACTBOPSIOULErOCs B ANH0-
MHHUN H €ro CnaBax, ARIAWICA BOARHbIE MApbI.

Peakuss npotekaer caeayiouniM o6pasom:

2A1 ' 3H0 ALO, , 6H.

Ocroboansiuniics Boaopoa noraowaercs Mera
UH3T6HOM faBAeHIN BOASIHBIX NapoB B aTMOCepe meun pasnom 0,01 am
(0.00} M#n/2%), nponcxoant Gonpiuoe HACHILLEHNE NeTa/1a Bvo;;onom

lHeTounikamy BopstHLIX napos B at™ocdepe neun MoryT GeiTh npo:
ngm TOPEHHS BOACPOAOCOAEP AALIETO TOMJMBA, Bara BO3AyXa, BJa-

» BRCOPOHPOBANHAST METANIOM WINIXTH, Baara ¢GyTCpOBRI M T. ‘0

anom. Jlaxe npu nap-
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\HMHYCCRAS peaniiif aAoMitHNs ¢ A30TOM NPOR.AOANT NP1 Tem-
fepaTypar. ROTCPHE MPaKTIYCCHN i€ JOCTHAIOTCA [pH ero niapke
[osTOMy 2301 HE PACTBOPSETCS B 2MOMITHIN.

C Ohie1aMn YI/IEPOAA A HOMIHINI BCTYNACT B CENYIOLUE PEaKIHN:

GAl--3CO - ALO,-F AL
8Al--3C0, = 2ALO, 4 ALL..

Mpu srom ofipasyiotes KApGILALL I OKNCL ANIONITHIIS. Onnako arn
peatiili ChOTLhU-ING0 3aMETHO NPOTEKAIOT JIMLb [PH TEMIepaTypax
Gatee 90U C. T. . TIPH YCIOBUAX, KOTOPUE MPAKRTHYECKN MOMLO it
YUNITBIBITD.

CepoBoaopon H CEPHUCTEI aHTNAPIA BCTYMAKT B C/EAYiOllile pe-
AKWiN € AJIOMITHHEM.

241 3H.S ALS, '-6H;

GAl  3S0, -- 2AL0, - ALS,.
Sri peakumi MpOTEKAIOT MpeiiMyllecTBRRHO NpI TeMmepaTypax Gonee
800° C. O6pasopaslunecsi CyNb(pifibl IPAKTIYECKH HE PacTBOPHIMbL B
MeTaffe, HO CNOCOGCTBYIOT MOHMKEHHIO MJIOTHOCTH [OBEPXHOCTHON
NAeHKH 1 TeM CaAMHM YCHACHUK PacTBOPeHNSt BOAOPOAA META1a0M.

[a3bl, ancopbupoBaHHLIe Ha OBEPXHOCTH, MPOHHKAKOT BHYTDb TBED-
JIOTO WU XKUAKOTO MeTaslfla HCK/IOUITENIbHO B aTOMaPHOM COCTORIHIL
3te NpeHNKHOBEHME rases BHY TPb MeTanla HasuiBaetcst A H ¢y = u-
efi. Ckopocts auddysin GHICTPO BO3PACTAET C MOBLILCHIEM TeMITe
patypu. Hanpumep, npu aunddysui Bonoposa BHYTPb MeTanna npe mi-
KalT He Molekyss Bofopona H., a ero atoMu.

Cnenoeatentho, neped :uipy3ireii MPONCXOAHT ANCCOMNMANIN MO-
JleKyA BOAOPOAA HA CAMOCTOSITENbULIE AKTHBH3IPOBAHHBIE ATOMLY.

Npouecctr angxpy3Hn H apcopbuiy  Teclo  B3aHMOCBS3anb APYT
C APYTOM, H, CAIeN0BATENBHO, B KOHEUHOM HTOTe Andxpysus rasos puyTpb
METa.11I0B 32BICHT OT N2B1ERNSA a30B HAj NOBEPXHOCTLIO MeTanna. 3a-
BHCHMOCTb PaCTBOPIMOCTR Ta*a S OT NapLila/bHOrO fapJienysi rada MO-
®eT GbiTh BupameHa ypasueuten:

S - Kl p,
rneEK - KO*POHINCHT APONOPULOHANBHOCTIL
CUl HAA NOBEPXHOLTBIO METAM.1a HAXOANTCH CMeCh ra3os, TO Kax-

Abilt Ta3 pacTBOPSIETCA CAMOLIOSITENBHO B 3ABICHMOCTI OT ero Napilti-
4NbHOTO aBrieHus,

B pesy ibtate ndvie i rusw nona
'ra'ma} (cn..nana) W ¥ACTE AT0MOB rAawa on racTes Tas. [lofoGuoe nor -
l_:limcl; ‘r)ag\,: ‘;‘;‘r|“‘ ML ICUIARANI) na3pEaces pacTooperied 1t
taiim o e - ."lcrr:mm{uo q)altmpu, B.nllmolllllc_ Ha Pilc‘nmlu‘m!c
WOMeTan ) e q"a‘“”‘_“(ﬂf"- HMG  ABMIYecholl OpHpoaW 208

Kaw noamite 'THILPAiYPA B anneinie.
nay )u'.!\:uun;wl, ,"'"'T'_“:Eff,“" Wl Timen g TREP MY HOMJIAKHN MeTw
B b L ;‘r‘x“';' YT e, © 6 l0DaTe ILIO, CeAl B APOII

' FRATGE PICHODIGT . AHAYHTCBIOU KOLIBICCLLY

1310T BO BHYTPCHHIC CA0H M
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rasa, 70 NpH OXJAXAEHHH 3TOTO CMJ1aBa CNOCOGHOCTD €0 PACcTBOPATHL
ra3bl 32MeTHO yYMeHbluaeTcsi. Oco6eHHO pesKoe nazneHne pacTBopHMO-
CTH F330B OTMEYAETES B MOMEHT fepexola Cl1aBa H3 XHIKOro Cn-
CTOAHUA B TBEpAOe, T. €. B MOMeHT KpHcraaansaiuti. Ecnu cnocn6-
HOCTb P2CTBOPATH Ta3bl C MOHHXCHHEM TeMneparypw Meraslia oKa-
AKeTc MeHblle (AKTHUECKOrO KOJIHYCCTBA Fasa, KOTOpe™ Gbhiu
pACTBOPEHO B A@HHOM Cr/1aBe npH 6oJiee BLICOKOI TeMnepaType, To ts3-
JIMLUHSIA yacTb ra3os GyleT yAANATLCA H3 PacTBopa K o6pa3oBbiBATH
€aMOCTORTENbHYIO ra3oBy10 Ga3y B BHIE MEAKHX HIH KPYMHLIX NY3HPb-
koB. [a3bl, OCTaBLIHECH B TBEPIOM PACTBOPE MOC/Ie 3aTBeP.IEBARHA Me-
TanMa, IPAKTHUECKH He BJIHAIOT HAa MeXaHHYeCKhe CBONCTBA MeTaJa.

§ 5. YAANEHHE TA30B, TBEPAL!X OKHCIIOB
W BPYTHX 3ATPA3HEWMA M3 PACMNABNEHHOTO METANINA

Kak rosopH/ioch Bblllle, KOJHYECTBO Fa3eB, PACTBOPAIOLMXCS B pac-
nnape, NOPAMO MPOMOPLHOHAJLHO NaplNa/ibHOMY AABNEHNIO S5THX rasoB
B ra30BOH CMECH, CONPHKACAIOLLENICA ¢ MOBEPXHOCTLIO AHAKOTO MeTasia.

Ha ocxoee 370fi 3aBHCHMOCTH pa3pabOTaHK METOAb! OUNILEHHS at0-
MHHHEBHIX pacllIaBOB OT PACTBOPEHHOTC B HIX BO10pPOAa MyTeM
NpONYCKAHHA Yepe3 pacriaB My3biPBKOB KaKOTO-nubO APYTOro rasa,
NpaKTHYECKH He PacTBOD SIOLLErocs B 5ToM pacniase. Tak Kak AaBleHie
BOAOPOAA B My3blPbKaxX MPOMYCKAaeMOro yYepes pacniaB Tasa paBHO
BJH NPRENINKAETCA K HY A10, TO.3TO PABHOCH/ILHO TOMY, NTO [TOBEPXHOCTD
KHAKOrO MeTa/lfia [PaHHUNT C BAKYYMOM. B 3TOT BaKyyM, T. €. B Iy-
3bIPEK Ta3a, B KOTOPOM HET BOAOPOIa, yCTPeMasieTcs BOAOPOA, PacTBO-
pesHblil B MeTansie. FIpn nponyBke pacniaBa MPakTHYECKH HEPACTEO-
PHMLIMH B HEM ra3aMil erc MOXKHC ACPOLIC CUHCTHTL OT BOAOPOAA.

Ha npakTitke NpiMeHSIOT XHMIIMECKH aWTHBHHII a3 — XJ0p. WK
XHMIt4ecKH HefiTpPaJibublit Tas — a30T, aprox i Ap.

[Npu npoayeke amoMuHHEBOTO pachsiapa XJOPOM OH HE TOJBLKO
noraowaeT BOLOPOA H3 PACMiaBa, KO N BCTYMaeT B CAEAYIOLUIE XHMH-
YecKHe peakiiin;

3Cl,+ 2A1 - 2AICL,
Cl,+2H  2HCI

O6pasopapluinecs B pesyaprate smux peakunii AiCl. w HCl 8 sunae
My3bIPLKOB NMapa, MPOHN3LIBAA Pacnias, MOFMOILAIT BOAOPOR

B npolecce npuroToBneRns aNOMHHIEBHIX CMIABOB XILAKNIT MCTAN 1
33rPA3HSIETCA ORHCAAMI AJIOMHHUSA M APYTHMH  HEMETa.LTIHeC KHMH
BRJIYEHIISIMIT. M AeTbHEI BeC 3THX BRJICYEHIII, KaK MPaBILIO, MEHLLIE
YAeTLHOrO BECa caMoro ¢N.iaBa, W MO3ITOMY 3TH BRJIKYEHHR CTPEMATCH
BCAABITH HA MOBEP XHOCThL MeTan1a.

CKOPOCTE BCMJIBIBAHNSA 3THN BRAOYEHHTT, KK f CROPCTH Benlbli-l-
WA NY3BIPbROB Ta3a, 3aBHCHT OT Pa3HQCTH ) AEJbHBIX BEOB BCHIKBALO-
LWIX 4acTiu 1 CaMore MeTa.la, OT BA3KOCTH Meraliia, Or PaiMepor
BCIJINBAKILLIA NACTHIL 1 MOXET GhiTh onpedeneiia mo gopay.ie CToncd

2 .M MapienGax, JI. O, Coxoivwcaull 33



1 2”')‘ (?l - Y‘Z)_.

o

rle r — painyc Ny3sipeKoB, i (s1);

Y1 — Y:-— PA3HOCTH OTHOCHTEALUBIX BECOB Ta3a I Meranna (cnna-

Ba), < 'cx® (ke VY, . _

g — \ChOpeiitie CHILL TSDRECTH, cat/cex® (micex?); . .

1 — KOpIINERT BASKOCTH NETANAa NIl CNNaBa, CM™/cex (M:/cex).

[asoBble Ny3LIPbKI, @ TAKKE OKUCIH, KOTOpBIE 113-32 HI3KOI TeM-
nepatyphi MAZBNEHNA OCTAIOTCA MALAKIMM, MPU ABIAKEHIN Yepe3 Kiup-
Kuil Metann yKpynHsorcs (koaryaupytot). [lo sanony Cronca, cko-
POCTb BCMALIBAHIA YACTHI NPONOPUHCHANbHE KBanpaTy HUX papnyca,
MOITOMY YKPVIHWBILKECS YACTIILI JIETKO H OLICTPO VAANAKTCH H3 Me-
Ta11a. B orandne OT 3TOro, 06pPa3CBaBlINECH B METajljle OKNC/b a.110-
munus (Al:O,) BcaencTBHE BHCOKON TemIepaTyph MJ1aB/1€HHsI HAXOASAT-
csl B M€Ta 1€ B TBEPACM Bitfe M MO3ITOMY MPH CTONKHOBEHHH HE yKpyn-
HSIOTCA (HE KOaryJupy:oT), YTO 3HAYHTENBHO 3aMEANsIeT CKOPOCThL HX
BCILTHIBAKIS.

INMpollecc ypanenin HeMeTalMHYECKHX BKJIIOUCHH{] MOMHO YCKODUTh
My TeM NPOAYBKN MeTanna rasamn. [a3 B BHAe My3bIPbKOB, NOLHHMAACH
BBEPX, CKBO3b TOALLY META11a BCTPEYAET HAa CBOEM MYTH OKHCIH H
JApYTHe HEMETAJMYecKle BRINOYEHHS, HaXOAslHecs BO B3BELIEHHOM
cocTosiHitl B Metanae. [Ipn BeTpeue ¢ My3HpLKAMI rasa OkicAul 6yay T
OpIINNATE K HIM 1 BOIHOCHTLCS] HA MMOBEPXHOCTh. STOT 1IPOLLce HA3LI-
paercs dnoTanne it :

daoTallng ocnoBaHa Ha ceoiicTBe FMAPOMOGHEIX (e CMAYNBA KOLH X -
€Al BOAOH) COennHeRit MPU/ANNATL K HANOASLUIMCS B PaCMAABE MY3HIPL-
KaM ra3a. CnocoBHOCTD TBEpAMX HEMETAMNHUCCKHX YACTHLL NPIANNaTh
K [TOBEPXHOCTH MY3biPBhOB rasa HOCHT HasBaHne a AT e 3 i 1. [Ipou-
HOCTb 31re3il XapakTepH3)eTcst yCi/ieM, HEeOGXOMUMbIM [N TOIO,
4To6bl OTOPBATH MPHARMLIYO YACTHIY OT NY3LIPbKA Ta3a.

Takoil MeTOn MpHMeHsieTC NPH OYNLLEHHH OT OKNC/IOB aMIOMIHIC
BLIX CMNABOB, KOTOpbIE MPOAYRAIOT AJOPOM, 830TOM Hitl aPTOHOM.

§ 8. PACKHCNEHHE

OnsiM H3 cNocobOB OCBOGOR(LEHIA HGLLKOrO MeTalfa oT pacteontt-
MHX H HEPACTBOPHMLIX B HEM OKUC/IUB SBJISETCSI pACKHCJAEHL €
(r+OCt FAHOBMERHE OKIICTOB CNeLHaN LHBING packHCAHTENSIME),

Boie ynoMHuanance, yto ueM GANBILIM CPOACTBOM K KHCAOPOAY
OfIJMA€T 31CMEHT, 1uM 60Nblle TeMna BbAENHCTCH apu oGpasosauihi
crucna.

B1ufin 1 Guinit OplsencHb snemenTw, PACTONOKEHHHC B MOPALRE
YIYIBAHHA HY [ 4cTBa b KHCAUPOAY # KO Y MEHLLICHIIO TenJoTs ob-
paanklns By B
_I'lu L Ak LaHHGIME 3TOR TeBailb, MOXHO nopoBpath Heobxoni-
Minie Pard 0 HHCIL A1 2 3DAKPP ONPCIEMITL, B KaKite peaniuim BCly-
Devl st @ Hpaitcog Nuren
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Peanuts pachiiceHis CONPOBONAALTCH BbileSeHneM Tenna , pas-
HLIM PA3HOCTH MEXIY TerJoToil 06PascBaHisl OKHCIA DaCKHCAHTeNs
RO wu oructa ™eranna MeQ, KOTOPYIO MOXHO NPEACTABHTL B BHAE
ypaBHeHHS:

teO+4 R2Me+ RO Q,

rne R — packncauress,
Me — MeTans1, BOCCTAHOBJEHHHIT 13 OnMCJIA.
KoHcTanTa paBHOBECHS PeaKLNM PacKHC/eHHs

_ IMeO1[R]
[RO]

HanpannenHe peakllnn oOnNpeie€nsieTcsi yNPyrocTbio AHCCOLHALMH
YUACTBYIOUIHX B Heil COEHHEHHH.

Uen Bbillle YOPYFrOCTh AHCCOUHAUHE. TEM MeHblUe Ten/jora obpaso-
BAHHSA OKICJOB, TeM faJblie OTCTONT OKHCJ/bl N0 \[PYFrOCTH AliccOUna-
LMK H no Ternqaore o6pa3oBaHHsA, TeM 3IHepruunesi OKHces ¢ HOMbLuel)
YOPYrOCTHIO AHCCOLMALMK  BOCCTAHABJHBAETCH 3/E€MEHTOM, OhHce1l
KoTOpOTO 06J/1a/laeT MeHblLell YPYroCTbio AHCCOUHAIHHA.

113 npuBeLeHHOrO ypaBHeHHs! ClElyeT, YTO pacKHc/eHHe GYAeT TeM
\IHTEHCHBHEH K MOJIHEHA. YeM MeHblUe KOHUEHTPALMA OKHCAa packhc-
sutensi RO B packhc/sieMoM MeTasliie i crjiase B 4eM 6oJibllie KOHLeHT-
palis camoro packicmitens R.

Taknm o6pa3oM, AJIst MOJNHOTEl PACKHCIEHHS HEOOXOAHMO BbIGHPATh
TAKHE PACKHCAHTE/H, KOTOpHe 061aAalT OONbUWHM CPOACTBOM K KHC-
JIOPOAY, T. €. HH3KOfl YNPYTOCTHIO AHCCOLMALIMH OKHCAA.

Packncanttenut pas;ensiioTcss Ha pacTBOpHMble B Me€Tasne H NoBepX-
HOCTHbIE

Packucnuresit, 4acTiiyHO OCTAIOLUNECS B XIUIKOM MeTanse, He AO.K-
Hul BPEAHO BaIisTb HA cBoOiicTBa MeTaana. OKHC/AH DaCKHCIHTeNs He
DOMKHH PacTBOPSITLCA B METa/Ne; OHI JOIKHH JIerkO BCMAbIBATH B
WAAK (k. HCI2pAThCS.

[Tpu nnaBke LBETHHX METAJIOB H CMJIABOB B KAYECTBE PACKHCINTE-
Aeft yallle Bcero MPUMEHSIIOTCST hOMIOHEHTHI, BXOASLINE B COCTAB CMiaBa
HAN ACMYyCKaeMbie B BILE npuneceil.

K cnocoby BOCCTaHOBNEHNUS OTHOCHTCH TaKkKe DacKHC/IEHWe chjiasa
MOBEPYHOCTHLIMH pachucauTesiAMM. B 3ToM cayyae peakinsi pachhc-
JeHiisl MPOTEKaeT MensieHnell, TaK Kak pacKHCANTETH He BBOLATCH B
pacniaBneHHbI MeTansl, a2 JAIOTCsl Ha ero MoBepXHOCTh. flosepxHocT-
1B  packiicaliTeNll He OKa3biBAIOT BPEAHOTO BAHSHIIA HA hauyecTBO
MET21M13, TAK KaK 11X H3OLITOR He PACTBOPSETCS B MeTasne

MNpumepom T2KOr0 pacKicNeHHs MOMET CAyXKHTb BOCCTAHOBJEHHE
OKIUCH Mefl 6OPHBIM LLIJIAKOM MO peaKiiu:

Cu,04 Na,B,O, - NaB,0,-} 2Cu
HITH

6Cu,0-. ¥:B,  3MgO— BO,+ 12Cu
o 35



Takum 06pa3oM. Kk PacKNCINTENAN NPeAbABIAIOTCH CeAyOllle oc-
Hoguble TPeOOBaHIIN:

@) yNpyrocTb AUCCOINIALNH OKHCIIOB PACKHCIHTENSA, 0b6pa3yolEXcs
B pe3yJibTaTe DAaCKNC/eHUs, AO/MXHA OHTb 3HAUMTENLHO HIUKE yIpy-
FOCTH JUICCOLALIAN OKHCJIOB PACKUCAAEMOrO MeTanna;

6) obpasytouliecs B pe3ysbTaTe PACKUC/IeHHA OKHCIbI RO ne nomx-
Hb! PACTBOPATLCH B MeTaslie;

8) o0pa3yioLlitec Noc/e pacKHC/IeHH sl OKHCITbl PACKHC/INTEN S AOK-
Hb JIEFKO yNAZIATHCA M3 MUAKOFO METajfia — BCMJIBIBATH B IIJIaK HAH
HCMAPATLCA;

r) HeGoMbllUie hOIMYECTBA PACKHC/IMTENSA, OCTAIOLHECH B MKHAKOM
MeTaJlle, Be JAO/KHbI OKa3blBaTh BPEHOrO BIHSAIHHS Ha ero CBOHCTBA.

B xayectee packuc/uTenefi B UBETHONHTEfiHOM NPOR3BoacTBe (ANs
packKuclenrns MeMl, HUKeNs H HX CMJaBoB) npnmessiores: Qocdop,
LHHK, MapraHell, KPeMHHil, THTaH, a/lOMHHRI, MAaTHU{, KaaMBH, JTHTHHA,
KaablLMit B Ap.

B KauecTse MOBEPXHOCTHbIX PACKHCHHTE/Nel NPHMEHSAIOTCA: GOPHT
marrus (Mg,B,), xap6un kansuus (CaCy), 6opnuit wnak (Na,B,0,) 1t np.

HM3-3a 6onboro cpoAcTR2 aNloMERES H MarBHA K KHcIopomy, HX
pacKHCJ/IeHHe MPaKTHYeCKd He MPOH3BOAHTCH.

§ 7. ©NOCOBAHHE

MNpHmeHseMble OPH NJaBKe UBETHLIX METANNOB H CIUJIABOB PasHO-
ofpa3Heie MO COCTaBY H 3HAYEHHIO QUIOCH! CAYMAT OHORN UeJH — fo-
BblLIEHHIO BHIXOA8 FORHOIC K WHCTOTE paciijapa.

B npoH3BOACTBE LBETHBIX METAJIOB 11 CJIaBOB IIPHMEHSIOTCR (P Chl
DJi5 3HIHTHI METAJIJIHYECKOrO pacriaBa OT BO3AEHCTBHS MeYHONR aTMoc-
Gepel, yranenns H3 pacn/iaBa OKHCIOB, CYJIHPHAOB H APYFHX BpeNHbIX
npsMeced.

[o croeMy Ha3HAYEHHIO U OKasbIBAEMOMY BOJEHCTBUIO HA METasN
BCE UIOCH! NOAPA3JENSIOTCA Ha: fACCuBHbE (NOKPOSHbIE KA SAULUMHLIE),
pa¢uuu;;yvo¢4ae (oucmupie) n modupuyupyiouue (NpU MuaBKe serKHX
CINaBoB).

To XumuyeckoMy cocTaBy OHH MOAPA3NEAAKTCH Ha Kucave, Heil-
MPAALHLE U OCHOBHbIC.

O satuuTHOM R pacdunupyotieM AeficTBI ¢UIIOCOB, TILATENBLHO 1iC-
CJIC/lOBaHHBIX M MPOBEPEHHLX HA MPAKTIKe, NOAPOGHO H3Naraercs B
COOTBETCTBYIOWHX INaax kuury (1, 1V 1 V).

HeaxTushbie (naccusinue) dnoch! MpeAOXpaHAIOT MeTasn B crvia-
Bbl OT ONNaXUICHHS, OKNC/IEHNS W TA3UHACHILEHHS, AKTHBHBIE (JIOCH
Np*3UXPAHAIOT OT OXMAMEHHA € NOBCPXHOCTH 1§, YACTHYHO, OT apo-
HH» 1'OBEHH S 132 30R. 2 TAKIKE OT OKHCJIOB H 3arps3 il

HEHHi, K -

BOPSHOTLR B o, P OTOpHIE pact
N mli rc!» “14B pobuIHHP st v $AOCOB BXOAAT XHMHUECKI aKTHBHLIE
LECTRGG B S HUMe BPeSHe APHMECH B -

PANIE & ot o p COEANTENHSA, HC PacTsO
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Mpr paduunpoBaHHH MefHBIX CIJaBOB yalle HCNOJAb3yeTcs MPHH-
UHN H3GHPATENILHOTO OKAC/EHHS (OKHCJIHTEIbHOTO DaQHHHPOBAHHS),
KOTAa BPEAHan MNpiiMech NepeBOAHTCH B OKIICHOE coettHeHie. B atom
cllyyae XHMHYeCKH aKTHBHOM cocTae/siolledi $iioca IBAAETCA OKHCHOE
coefHHEeHHe, BCTYMAILUee B OOMEHHYIO peakiHio ¢ H3BJeKaeMoill mph-
MeChI0.

C uenbio H3GexanHs B npouecce pahHHHPOBAHHA MOTEPb OCHOB-
HBIX KOMIMOHEHTOB CIJIaBOB, YNPYroCTb AHCCOLHMALHM XHMHYeCKH akK-
TMBHOR cocTapnsiiomled ¢uioca A0MKHA ObiTh MeHblue yNpyrocTH AHc-
COLUHALIIH OKMCJIOB KOMMOHEHTOB 11 GOJiblue YNPYrocTH JHCCOUHALHH
OKHCJIOB BREAHbIX MpHMecei.

MsbunpatenbHoe naAn  okHclHTeNbHOE padiHHPOBaHHE OCHOBAHO
Ha GOJblIeM CPOACTBE K KHC/IOPOAY MNpiiMeces!, yeM ONHILBEMOTO Me-
Tajla, H Ha MeHblleH YNPyrocTH AHCCOUMAUKMH OKHCIOB MpHMEced
ne CpPaBHEHHIO C OKHCJAaMH padlHHpyemoro Mmertanna. Beieacrsue
pa3nHlbl yAebHbIX BECOB OKHCJIbI MPHMECeH BCIJIBIBAIOT Ha NOBepX-
HOCTb HJIH OCEAaloT Ha AHO BaHHbI, KJH HAaXOASTCH BO B3BELIEHHOM
COCTOAIRHH.

B 3aBHCHMOCTH OT 3THX yJe/JbHbIX BECOB MPHMEHAETCA OfHH K3
TpeX MeTOLOB (IIOCOBAHMSA: BepXHee, HUMKHee WiH Mo Bceft Macce Me-
tanna (obiee, cMeLIaRHOe).

STH METOAbl OCHOBAHH Ha TOM, YTO MEJKOPa3APOO6/EHHbE YACTHILL
OKHCJIOB BCJIEACTBHE Pa3sHblX yJeJbHbIX BeCOB pacnonarawpTcs B o0b-
eMe XKHAKOro Merasnia HepapHoMepHO. EcnH oxkuehbl 6yayT Jnerue
KHAKOre MeTansia, TO OHH OyAyT pacrnofaraTbCf B BePXHHX CJOSIX
meransa (puc. 5. a). B
STOM chiyyae paditHHpy-
1ouiHe (UIIoCh! TaKxe A0J-
HB! OBTh JI€rye MILJKo-
ro merania. g

Ecant 4ocTHLB OKMC- G

0B 6YAYT TAxeN€e nHa- PN
°
KOTrO MeTafna, To oHn by- \e 2

hAyT pacnonaraThcs B

HIDKHUX  C/IOAX  MeTansa {Brceonion]
(puic. 5, 6). Npi HiDKHEM

o
(PIIOCOBAHNA  YAeAbHbI ”

Bec ¢Mlioca po/eH Obith  Puc. 5. Crma paduiHuposauita (yAaneHHs ok
BbiIIE  YEJILHOrO  Beca no8)  parocoBaHnEM:
pacnaaea.

duocoeanne no Beeft Macce pacnaasa (ofllee, CMeLLaHHOE) ocy-
UleCTBAAETCA JIETKHMI M THxenbMn Guocann (puc. 5, 8).

OKHC/IBI OCHOBHOFO METAIA  PACTBOPSIOTCH B RHIKOM MeTa.lne
H OTA3I0T CBOI1 KHC/JIOPO/ MPHMECHM NP1 peaniliun:

2Me 4- O, = 2MeO -}- %
MceO+ Me’ - - Me O Me}-Q,
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rae Me — metadd;
Me - npiMech,
(Q — TenmoTa pearun.
Tps naxnoft onpefeienHofi TeMnepaType CYLIECTBYET TaKoe COOT-
HOLUEHIIE MEXY YNPYTOCTHIO - AICCOLMALHIT OKHCIOB NPiIMecet! (Me’0)
H \TIPYTOCTHIO  JUICCOUHALLNH OKHCIOB OCHOBHOTO METanna, KoTopoe
onpeaeIsercs KOHCTAaHTOfl paBHOBeCHs
.= [w, rae [Me] = const.
[Me] [Me’O]
Toraa ]
K - [MeO] [Me") M

[Me’ O]

B cayuae, ecan Me'O He pacTBOPHM HAH Ouelb Mano PacTBOPHM B
OCHOBHOM MeTa1e, MOXHO npHHaTE Me’O - const.

Torna
K, [MeOl[Me'l. 2
H3 ypasnensit (1) 11 (2) caenyer, uro
, Me'O]
Me'l K, [MeO]
I K
[Me] - Mol

T. €. TpPH TIPOYHX PABHBLIX YCJOBHAX KOHUENTpalwis npiMecn (Me)
AB1sieTCA (py HRUnefl KOHIEHTpaumus okicaos Meranna (MeO) i ownc-
nos npiMecefi Me’C s panne. Ilpi 3TOM, YeM Menblle PacTBOPHMOCTb
Ow1ICA3 NPHMECTE B MeTale i YyeM 60.blue PACTBOPHMOCTL B HEM CaMOTO
OKfiCNa MeTan1a, TeM Jyyile HAET NMPOLece OKMCIUTENbHOTO paduhu-
poBaHiif, 2 YeM MeHblle Pasuiua B ynpyrocrsx Muccottfain (MeO) u
(Me’O), TeM XviKe NpoTeKaeT NpOLECC OKHCIITENLHOrO PaditHIPOBatiis
npiMece;.

VTpyrocTe iiccolfiaiii OKHCA2 TIPHMeCH NOBHILAETCA € YMEHb-
LIeHHeM ee hOHLEHTPAlH, NOITOMY 3aTPYAHSIETCA OKIICNEeHHe NPHMecH.

B npaktiike pamHiipoBakis ONHOBPEMEHHO BHIOPAIOT Bee NpPHME
Cii, HO B PaA3HOil CTENEeHH CHJAbHEe OKUCARKIOTCH NIMECH. fiMelolne
MEHbLIYIO \NPYTOCTb AHCCOUMANIN OKHEna, caabeil - - npHMectt, 1IMeI0-
alite GOABLIYI0 YNPYTOCTh AHCCOIMALIHN OKICAA.

Ins padnunposanns pacniasos, NOMHMO cosefi, OpHMEHSAIOTCH
Pa 1HYHBE HHEPTHBIE H XHMHUYECKH aKTHBHbIE ra3bl, AelicTBHE KOTOPHIX
viHuGatiu Ha ageop6uiit i andbyssin nysHpbROB rasa B pacnaas €
P2 11UpUHHBIMIL B HEM re3aMit (BOAOPOOOM), MOCKOABKY OANH ra3 no
iarvay Hagntona pacTeopsasTcst B o6BneMe APYroro, Kak B MyCTOTe.
Bt wiyoau I'“APHHIIPOBALINIS PACN1ABOB rA3aMil NOCTPOEHH MO OAHOI!
DpUvLeNHLT 0 cveme peenieniie 1N o6pa3oBakdie p pacnsape rasa,
:‘“‘;‘:"“:1‘:““ frAtpeene STOTO "233a Ha MOBEp XIOCTL, ancupbus padti-

Veohihey

P BY Ta30B I TBepﬂbL\' HEMETAJI/IHYECKIX BKAKO-
ST L B L B O T e TR ST Y paiiiiaBu




§ 8. MOAHOHLHPOBAHHE

Auanus neficTBHA Pa3.THUYHBIX MOAHGDHKATOPOB HA NPOLECC KPHCTAN-
JI3ALUIH TEXHHYECKHA META.IIOB i CTNNABOB NOAPOOHO H3MOXEH B TPY-
pax I1. A. Pebunpepa, B. Il. Kyaneuosa, B. K. (emenuenxo H pop as
TOpOB.

H sce xe cOwefl Teoputt mMoanduunpuBatiits HeT. CyllledTBYIOT
PasiuuHbie TeOPHH npolecca MOZHGMHLMPOBAHNS ATOMIHIEBO-KpeM-
HHEBLIX CMAABOB, KOTOPHIE B OCHOBHOM CBOASITCSl K TEOp W H ne
peoxnaxileHHus, apCOpO6UHOHHOKO. TO0NJHOIM
Teopuu H TeopHu o6pas3oBaHHsA CNnnapa,

CTOPOHHHKH TeOopHH nepeoxdax,eHHs paccMaTpu
BAIKOT NOHIKEHIE TEMITEPATYPH! hPHCTAATH3ALNH IBTEKTHKH alIOMHHHe-
BHIX CMJABOB NOCJE BEEAeHHS HATPHS, KaK NpoLecc, Npil KOTOPOM TEM-
nepaTypa KPHCTAAIH3alUIH Tepell HAYAJNOM 3aTBEPJEBAH{IA HE MOBbLI-
Wwaercsi, BCAEACTBife Yero KPHCTann3auns nporekaer Ohictpo, obpa-
3ysl OHCMEPCHYIO CTPYKTYpY.

Ilo oanM npernosoxeHKsM, HaTPifi 00BOIAKHMBAET YACTHLE! OKICH
aJIOMHHIS, HAXOASLeCs B pacriase, H3OJHPYS TeM CaMbiM HN eii-
CTBHE KaK LEHTPOB KPHCTAJAJM3aLMH, TNO ILPyTHM — nepeoxJsaxie
Hile OOBMCHAIOT OOBOAKHBAHMEM HATPHEM KPHCTAJNOB KPEMHHSI B
IBTEKTHKE, B PE3YJbTaTe 4Yero POCT KPICTATOB 3aTOPMAKHBAETLA.

CyulecTByeT TaKXe MueHHe, 4TO HAaTPHH yNefibliaeT NOBEP YHOCTE!
HATSDKEHHE Ha rPaHHlle Paspena XHAKoi H Teepioil (a3, YTo Naer sie*-
MOXXHOCTb aJTFOMHHHEBBIM KPICTA1/1aM 3aXBaThiBaTh YACTHLB! KPEeMHHS,
Metast i1\ POCTy, BCTEACTBIE YETO IBTEKTHRA (MEPEOY. [AXAAETCH» H TEM
CANBM  CMOCOGCTBY €T MOy YeHHIO CNIaBa C AfiCMepcHOft CTPY KTy Poif.

CylIHOCT KONNONTHO-aACOPO6UHOHHONf TeoOpHH
COCTONT B TOM, YTO HATPHii OrPaHHY{iBAET POCT KpPIICTA 1108 KOJNOHIHO-
ro KpeMuHs, BbILCISIOWErocst H3 MUAKOCTH. @ KU11O{{IHBI€ YaCTHLbI
HATPHA MEeXafifue: Kl NPENATCTBY 10T POCTY KPHCTANINYECKOrO HATPHs
WA YTO JAUITHAS TYIEHKE, COCTORILAN i3 hPeMHHS, ANIOMHHIA i HAT-
pitsi, 06BONAKNBAET YACTHIILI hPEMHIIA, MEWas fIX pi CTy.

INo apyruM npeanonoeHNAM. HAaTPHil ancopOHPLeTcsi HA MOBepX-
fOCTTi BO3HHKAIOLUIN KPICTAJJIOB aJIOMITHIS H NPENsTCTBY €T TEM CAMEIM
X pocTy.

CywnocTe Teopun ob6pasosanls MoOAUGUUNPoO
BAHHOrO CDaaBa cBOIMTCH h Anarpamme Al- Si Na, wo-
padytomeii IBTERTHKY, COZEPIJAILYI0O B OCHOBHOM HATPHif, K IOpPBIf
H30JNIP\ET YacTHlbl KPeMfiiisl I3 pachanasa, 3aTPVAHAA 1\ pacT. B pe-
3} ILTATE YErO BO3HMKAIOT OMOTHIITL.ILHBIE HEHTPLI L.PHCTAT I3AUHH,
cnocoGeTByOLE  O6PA30BAHIG  METKOKPHCTALIHYECkOll  CTPYLTypH
ATIOMHHITCBO- RDEMH{IEBEIN CILIABOB.

B <OOTBETCTBIfII CO ChA3AHHLIM BHILIE BCE MOAN(HKATOPEE MOXKHO
pasfenuTh Ha AB€ rpynnui:

I epynna — MoLBUKATODHL, ofpasyiouiiie B PacriaBe Hulv 0= C:
HCPCHY 10 HIH KO.L10H1HO0-ANCTICPCH 10 B3BECh, TAE OTAETbHLIE YACTHL. bl
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ABTFAIOTCH 3pOIBILAMII, BOKPYF KOTOPHIX 06pa3yiores H pacTyT Kph-
CTa bl

11 epynna — MozdnKaTopLl, AefiCTBite KOTOPHLIX Ha pacnias CBo-
AUTCA K aJCOPGHNOBAHLO TOBEPXHOCTHO-aKTHBHLIX MONEKYN 3THX
MOUIMIRATOPOB Ha FPaHAN 32POMNBLIMXCA KPHCTANINKOB H CHHMKEHHIO
11X POCTa, 4TO NPHBOANT K Y BEHEHHIO 4IICIA LEHTPOB KPHCTANNH3ALMH
H NOJVYEHIO METKO3ePHHCTOfl CTPYKTYPhL.

ATIOMIIHIeBO- hPEMIHEBHE CTLIABH! ¢ BLICOKHM (ceniie 6%) conepxa-
uneM xpemuus (AJ12, AJl4, AJ14B, A9, AJI9B 1 np.) nocne paduuu-
PODaHHs, Kak TPABHJO, TOLBEPraloTCs MOAM(HUHPOBAHHIO, METOLbI
KOTOPOro Pa3iTyaloTcs o cnocoCy BBEJEHHS B PACTNAD HATPHA:

a) MoARGHIIPOBAHIE METANNIIUECKHM HATPHEM;

6) MoR(HILIIPOBANIE CMCCBIO FAIONAHLIX coNell HATPHS H KanHs.

Moxinpiuiposasse MOMXET TPON3BOAUTECS ABOHMHLIM HNH TPOHHHM
MOADHKATOPOM, & TAKIKE YHIBEPCAMbHLIM (MIIOCOM, COYETAIOUHUM MO-
audmunpyoltee 1 paduinnpyiouee so3aeiicteie Ha pacrnas (tabn. 2).

Ta6auua 2

Moanduxatops pas a [eBO-KP 1x conason (no M. B. Anbtmany), %
Prwew NaF NaCi Kl Na,AlF, mﬂ&‘«’mﬁ?

Bakita, °C
Orofivoii . . . . « .+, - . . .| B7 33 — —_ 800—810
Tp w10t O ] 62,5| 12,5 — 725-—740
Vuppepcaneumit gamoc Nel . . .1 €0 25 — 15 800—810
MuuRepcansbnil daoe N2 L L L L[ 40 43 = 15 730—750
M uupepcasehmii daoc N3 . . L] 30 50 10 10 720—740

XHMH3IM MOADHUKPOBAHI A CMECHIO CONEHl COCTOMT B PeaKiiil Bbi-
JIEHMSL HATPHS IO yPaBHEHNIO:

3NaF + Al = AIF, + 3Na.

DTOpHCTHE ANIOMIKKI COeNMHRETCH © HIGBITKOM (GTOPUCTOTO HAT-
pus MonudHKaTOpPa, CNoco6CTBYA OOPA3OBAHHIO KPHOJTHTA M0 PeaKIT:

3NaF -+ AIF, = Na,AlIF,.

MopobHo o npirotosaenitn v npiMeHett YHHBEpCANLHOrO BJIt0-
ca cM. rnasy IV.

Muorosnerteit npakTHKoOfi, N0 pauuEM M. B. AnbT™Mana, ycrasopne-
HO, 4TO TIpHMEHEHIe ABOHHKLIX I TPOIHHIX MONNGHKATOPOB MENEE He/1a-
TEJIBHO, TAK Kak nocsie padnHHPOBatHs METANN BHOBb HACHILLAETCR BO-
JOPLIOM H 3arpA3HAeTCH OKHCAaMH amoMitnus. Ox pexkomenayer OpH-
:/:'(.‘I{G‘H:«le YHHUBEPCANbHOrO (ri0ca, coderaowero padmiuMpylouute H
" Ay -)upupymu( LBUNCTBA HNH MPOBOANTL PaUUHPOBAHIE B BaKy-
YRC N ve vo b eaHu g,
1»1'1.5 ‘:\‘ .«‘:<l_l:;l‘:"~:’{v,-. e aneK MO KATOPOB 11 yNILTPA3BYKA Ha CTPYK-
AU “ive LULTHLIX ML1AUNI0B W COLNABOB NMOAPOGHO HIJAr&aeICs
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na MoaHHUUPOBAKNS MENHBIX CNNABOB NPHMEHAIOTCA UHPKOHNI,
wene3o, THTaH.

Jobaska 0,1° uHpkoHMs Bei3biBaer HanGonbwHi PMeKT HamMeHe-
HHS 3epHa MenH.

CosMectuie pobaski 0,1 — 0,3% Ti v 0,03% B nau 0,2¢, Fe
1 0,03% B crnocobeTeyloT Gosee CHNBHOMY H3MeNLUeHHIo 3epHa, 4YeM
1062aBKH ITHX 3JIEMEHTOB B TEX e KONHYECTBAX NOPO3Hb.

VamenbyeHns 3epeH MarHHeBbiX CMNABOB, COAEPAALLHX aMOMHHNE.
MOXHO JOCTHTHYTb BBENEHHEM B PACIMJIAB BEUECTB, CONEPKALIHX VIJie-
poa.

Moanguurposanie MarHHeBLIX CMIZBOB €  UEJBbIO H3MesbyeHs
CTPYKTYpH H TIOBLILIEHHA MEXaHNUECKHX CBOICTB NPOM3BOAHTCA NyTeM
NpHMeHEHHA PA3NHUHbIX MOAH(IKATOPOB.

MoandHKaTopaMH ANns MarHHEsblX CONABOB ABASIOTCA!

a) Maruesut (MgCO,), npocywenHeiit npn Temneparype 150 — 200°C
20 conepxaHus snaru e Gosee 1%, Kyckami pasmepos 10 — 25 sy,

6) men unn mpaMop (CaCQ,), npocywennni npu TeMneparype 150 -—
200°C po copepxauns Bnary He Gonee 1Y, paamonoTsifl H npoces Bublil
yepes CHTo ¢ paaMepoM oteepcthit 0,2 — 0,5 mat;

B) TeKcaxniop3TaH, B3aMeH MeJa HJIH MpaMopa, B Konnuectse
0,1 — 0,25% ot seca WHXThL.

C 3100 penbio NpUMEHSeTCs TAKXKE YeTHPEXXJIOPHCTLIR yriepol.
KapOMI Kanbuust ¥ Ap.

Tlocne MoadHUHPOBAHMA BCe CNNABH BHIAEPMHBAIOTCA B TEUEHHE
8— 10 mun.

§ 9. BIIMAHKE MAZTHIX [OEABOK W YJbTPASBYKA HA CTPYKTYPY
W CBORCTBA UBETHBIX MEVTARIIOB W CNNABOB

OnuuM 13 cnoco60B NOBLILIEHHS! NPOYHOCTN CTL1ABOB ABISETCA MO-
AndHLBPOBAHHE NYTEM BBEAEHHS B XKILAKHI Pacnias MaieiX [06aBOk
3NeMEHTOB, OGECTIeYnBAIOIMX 0PN  Nocaelyiolefi KpHcTanan3alun
¢GopMIpOBaHite MENKO3EPHIICTON CTPYKTYPLI.

M. &. Hunuritinim 1 B. T, AntawessiM® 13yueno MoasbHuipyoliee
BMIAHIE MaNbiX A00aBOK TaHTANa, WIPhOMMS H MOMHGAEHA M3 Cnaas
AJI8, npeasapitesbHo 00paboTaniHbil HTOPUNPKOHATOM KaNHA B 33
BHCHMOCTH OT CONEPHAHNA B HEM Maruus.

OTHOCHTeAbHO NPHPOAL MOMGHUMPOBAHHA AJNFOMIII€BO-MATHIE
BEX CNN3BOB CYUIECTBYIOT pasniudne Muensin. Henoropuie cunrtator,
4TO MoA(UUKpYlOlLie 10GABKH, B YACTHOCTHE WHPKOHUN, TauTan 1 Mo-
n1n6aeH, o6pasyioT ¢ aNOMHHHEM HHTEPMETANAHYECKHE C eIIfHeHUS

*MO Huwnranw uB.T. Autam: r ilccaenocanne voiuduun
ponanna conasa 4J18 Ma LM N06aDRAMI UNPKOHNKA, TAHT w14 1 sk v gena [pn
HINOACTBO OTINBOK H3 Jeraux cnaadnos. Tpyaw MATH, M od, «Mawunor i
nues, 1965,
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ZrAl, Tadl, » Moil [Mepanyno KpUCTaN1i13) JOUICCH  COEMTHERIA
OCHOBOI v METaNT) 1 1OGABIAEMOro 3J€MeHTa, BLINaan #3 pacnnasa
B MeIKQL:ICACPCHOM COCTORHI, ALfiCTBYIOT KaK AOMOTHITCTLHLIE LelT-
Phi RPICTATIN3AUIN 33 C4eT OCPA3OBAHHA TOTOBLIN NOBEPXHOCTEN pa3-
neita $as.

B paGore JJ. Kxénueka 1 M. B. Maabuesa” ycraiiosliexo, 40 npit
BEEICHIN B CTLIaBH adtoMinis ¢ Marunem (10,2% Mg) seGonbumy no-
63BOK HATpHS, hAJbLMSA, CBHHUA, WipKouus. Gopa, Molmbrena, Tan-
Tana ff HEROTOPHN APYTHX 3EMEHTOB 3HAUNTENBHO t3Medbuaercs B-
¢asa (Mg.Aly). Mozudniposatitie STHMIT 3NIEMEHTAMI NPHBOANT K 06-
Pa30BAKMI0 CHIBHO PA3BETBAEHHLIX AEHAPHTOB TBEPAOrO pPacTBOP2 C
TOHKHM pacnpeieieHiem B HuX f-¢gaser. Pa3seTsieHHOCTh LeHApH-
TOB. MO MHEUHIO ABTOPOB, OOLACHAETCS NPOLECCOM aacopOLMiT Moahi -
KaTopa No NOBEPNHOCT PACTYIMX KpHuCTANnos (B C1y4ae pacTBOPK-
MuX 00G2BOK) 111 GJIOKUPOBAMieM LEHAPNTOB NP1l NOABOAE K HHM
MHTAIOElt HMAKOCTH (B Ci1yyae HepacTBOPHUMHEIX 1062BOK).

B pa6ore M. ®. Huxiriva it B. T’ Awntawesa 6ui10 Takke 3aMeyeHo
yronenne yactin P-basbl B cTpyKTYpe cnzasa AJI8, Momiduuiposan-
Horo noGaBhamil LHPKORMA It MonntOpeHa. Ol CUHTAIOT, YTO MOAHGH-
uMpytoliie noGaBKI BAISIOT HA 06 CTAAIH NPOLECca KPHCTANJH3AUHH,
obpa3osanie UEHTPOB hPHCTALNN3AUHA H HX POCT.

Cnaap AJI8 npuroraBamsa’y H3 amoMuuisa Mapoxk AOO # ABOOO
u Maruns Mrl. [locie pacnaaenerHs amoMiHKS 11 ero neperpesa no
720°C ¢ noBepXHOCTH PACMaaBa CHHMAJH OKHCHYIO TUIEHKY H 3achiNanH
¢ropiuipronat sanus (B Konmvectse 1% or Beca wixThl). Brinepxka —
5 — 7 mun. OTOPUMPKOHAT KanHs pearHpoean C aniOMHHieM 1 Npo-
AYKT peakuMi — (HTOPHA AaNIOMMHHS — MOKPHBAN TOHKOH TBEPAOIl
TIEHKOIT NMOBEPXHOCTh KHAKOro Meranna. 3arteM BBOAMAM Maruyii H
CNIas TWATE1bHO NepeMeluHsaTl. TawTan ¥ MOJHOLEH BBOAMMMICH B
size anratyp Al --- Ta i Al — Mo. Jluratypn npurorasnneann B ou-
COKO-4aCTOTHOft Neu B rpaciTosoM THrne. [Ipn 3toM amoMiHKil Nepe-
rpesaiu no 1500°C, Tak Kak TaHTan B aJOMHiNN PACTBOPRETCH Mel-
Jento. Jlas npHrOTOBAEHNs AHTaTYp HCNONL30BAAM JHCTHI TAHTAMA.
Conepxanne tantana 8 nuratype 3 — 4%.

Mont6ner 8 axomtimiti pactsopsiercs nerko. JHratypy npsrotas-
JuBami 13 pacuera 5 — 6% mosmGnena. Tocne pacteopewns mirary-
pbl 1l NepeMeilBaHHA PACI1aBa 3ePKaN0 METANA OYNIIAMH OT ULIAka
11 OKHCHOI nyiekiki. Ha nosepxuoCTb XKiAKOro crnnaea sacuinanu drop
UMPKOHAT Kamiue. [Tocsne BLpepKKlt B TevenHe 5— 7 Mun noa NOKPOBOM
dropunpkoHata Kanus NPoOAYKTL ero B3aHMOLEfICTBHS C pacniasom
CHHMATH H 13 TIOBEPXHOCTH BAKHGI 3aCHMNANH KapHAJHTOBGI (rioc.
3ateM BBO;ULIN Marumii 8 BanHy TILATENHHO nepeMetLtI B4y,
mnz’i"‘;g;;;fggﬁiﬂ"ﬂ" nptt Temneparype 680°C. Amomunnii ¢ Tan-
S G eraBa | HHTepMeTanamueckite coenntnenits TaAl,. Tlpu-

Bt - uTO Aber.r uAMENbUEHHs 3epha Gbul TeM B,

Ky ha e

Ly »nM.B Maasuees «Jlnreiinoe nponasonctios, Ne 5
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yeM GonbLue MarHHA copepxkanoch B cnnape AJ18. Tak, npy cozepmauny
maruns 9, 5, 10,56 1 11,5% uitcnio 3epen na 1 mut? coOT BETCTBEHHO Y BE-
mumeanocs (127, 132 u 168).

Bpeneunte TaHtana s xonuyecrase 0,08 — 0,12% cosmecTHo ¢ obpa-
GOTKOIl pacnyiasa GTOPUMPKOHATOM Kams ofecrieunipieT M3MesbuyeHil
KPHCTAJLTHYCCKOTO 3€PHa H NMOBbIUIEHHE MEXAHIIMECKHX CBOICTB CTIIABa

Haun6oabwnil 3pGeKT H3MeTblieHHs 3epHa TAHTANIOM H LUPKOHIEM
COOTBETCTBYET COflepkaHiio B cilnaee 11,5% Maruns,

AaoMHuRfl ¢ MonHOpeHOM o6pa3syeT HHTepMeTANHYyecKoe CoefHtHe-
nne MoAl;. Ilo ananorin ¢ TantanoM MopndbHuMpopatie MOITHOLEHOM
NPOBOAHJIOCH COBMECTHO € LMPKOkHeM. Beenenne 0,08 — 0,12% monuO-
neHa B cnaae AJI8 obecneurpaer HanboNiee BLICOKHE MeXaHH{YECKHe
ceoiicTa. Ilpenen npounoctH sospacrtaer no 43 xl/mm? (421 Mnu/s®),
npenen tekydectt — no 21 xI'/mm* (206 AMwu/w®) n  orHocHTEnbhoe
yamiHensie — no 22%. Sddert . MopuHUMPOBaHUS TeM Obille, 4YeM
6osiblile MarHis COAepXHTCH B cnnase AJI8.

[To 3koHOMHUECKHM cooOpajkeHIsiM, NPeAnoUTeHNe CleiyeT OTAaTb
MOMHGIeHY, TAK KaK 10 CPABHEHHIU C TAHTAJIOM, OH MeHee aepuuiTeR M
3HaYNTeNbHO Jelllenne.

Mopuduunposanne cninasa AJI8 ManbiMu f06aBRaMit LIIPKOHIIA, TaK-
Tana WK MoNiHOeya He TOMIbKO yJsly4liaer MeXaHHYeChC CBORCTBA CMa-
BA B3aKaJNEHHOM COCTOSHIH, HO CIIOCOOCTBYET CTaOHIH3aLMH MeXaHHYeC-
KHX CBONCTB B YCJOBHAX AN TE/BHOTO XPAHEHItA H3 et na cnnasa AJT8

IlnfA nsMenbyeHns 3epHa onopsHublX Opons B. M. UypcuubiM Hc-
c/eopanich JOGABKH HEKOTOPHIX TYrOMJIaBKHX 3.1eMEHTOB: Ment3a,
HHKeNA, XpoMa, kobanbTa, THTAHA, LHPKOHHA, Gopa, HHOOHA 11 Ap.

Bce mpucankn BBOAHNH B OPOH3bI HEMOCPELCTBEHHO IIEPEA  3aTiiB-
KOW HJIH C WHXTOM B Bifle JIHFAaTYP 3THX 3MEMEHTOB Ha OCHOBE MElH.
[TpH 3TOM ne nONycKanoCh COpepaHHe ANOMITHHA H RPEMHHS 1aXe B
O4eHb MANbiX KOJNHYECTBAX, T2K KaK H3BECTHO, YTO MPHMECH 3THX 3/1€-
MEHTOB B COTBIX M 1axKe THICAYHBIX AONAX TpOLeHTa (HaNpHMep, afoMH-
Hust B Kosuuectee 0,005%) pe3ako CHHMAIOT MeXaHHYeCKHE CBOICTBA
ONOBAHHLIX OPOH3 11 HX re€PMETHYHOCTD.

Bonbuimuerso nuratyp, 3a HckmwoyeHnem Meab — Gop 1 Meib —
UHPKOH#TH, roTOBH.H OCbIYHBIM C1Na BIEHHEM YNICTBIX METAJOB MpH Bbi-
COKHX TeMnepaTypax.

Bonee cnoxkwbie NHratypel ¢ 6G0poM H UHPKOHHEM H..:OTOB.. ATH My-
TEM BOCCTaHOBJIeHHs Gopa H UMpKokus M3 Oypul (Na,B,O.) u propunp-
Konata kanus (K.ZrFg) marunen.

Jluratypo! Meib — GOp NMPHrOTOBJRANH CeAYOUIM 00pascy. [pel-
BAPHTEIbHO TIPHIOTOBASNH MPOMEKYTOMUBIA CNAas Meih L THU
(609 : 40°%) 1 ypansau snary u3 6ypbl MyTeM Npoka.1MBaHus (riepe-
nnaeky). 3aTteM ANratypy Melb — MarHuil M naasaeunyio 6ypy 1po-
6uny  no pa3mepos KyCKOB 2— 3 M, PABHOMEPHO MEPeMELUHBLTH U
CHJIABJIANH B 3JIERTPONEY! CONPOTHAICHIA B rPAYUTOLIAMOTOLIM Tlii 1€
npi remnepary pe 1450 — 1500°C. Bypul pacxoposaioch B 6 pa3 Goaolie
MarHIS, CONEPKAILEroCs B CMIaBe MeNb — MArHH{l.
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Peakius cnaapieHins 6ypsl ¢ Marduem:

NaB,0,+-6Mg - 6MgO -+ Na,0 -4 4B

Oklich MarHis pacTsopsnace B 6ype, o6pasys GopaTs, a 6op cnnae-
NAICA ¢ MEMbIO. .

AHanoriuNo TOTOBMJH JIMIATYypy Meab — LHPKOMHI H3 ¢ropump-
hoHaTa KaaHs.

Hccsepopants  npoogi  Ha  Gpowsax  mapox  Bp.OLLI0-2,
Bp.OLI8-4, Bp.OLC5-5-5 1t ap.

B peayJLTate iccNleloBaHlil yCTAHOBNEHO, YFo HanCosee sdxeKTHa-
HBIMI H3MEBYAIOUWHMI NPHCAKANTT B 070BAHHLIX OPOH32X ABAAIOTCA
wpronitii (0.01 — 0,3%) # Gop (0,03 — 0,06%). 3nauurenso cabee
JeficCTBY €T THTAH.

B ManbIX KOJHYECTBAX THTAH NOYTH He BAHAET HA H3MeabvenHe 3ep-
Ha H TOJIbKO TIPH COAEPXAHHI ero Cebille 0,2% wnaGmonaercs Gonee
3nayKTENbHOE HaMesbuenie sepHa. CoBMecThbie npicaaku 0,1 — 0,3%
titana i 0,03% Gopa, 0,2% »xenesa 1 0,03% Gopa cnocoGeTayIOT H3-
MEJBYENHIO 3epHA 3HAUHTENBHO CHAbHE, yeM 106aBKH 3THX 3/IEMEHTOB
B TEX }E KOJNYECTBAX NOPO3Hb.

{anenbuarowee feitctaiie 1062BOK NPHMEPNO OAHHAKOBO NPOABIR-
0Ch Ha OPOH3a\ BCEX HCC/IEYEMbIX MAPOK.

ene30, HURENb 1 XPOM B HeGONILIUMX KOJHYECTBAX NPAKTHYECKH
HE OKA3bIBAMHM 33aMETHOrO BIHAHHR HAa M3MEHeHHe pasMepa 3epHa H
TOILKO MpH BBEAEHHH 11X B pacnnae B kondecree 1 — 2,6% nponc-
Xo[uno uaMenvyenne sepra. KobaneT B Konnyectse no 1% Taxke
HE CKa3uBas BJHAHHA H2 seniunHy 3epua. Hanwuyde wManwix po-
GAEOK B CTiIaBe ONPEAENsAH  XHMHUYECKHM H CMEKTPanbHbIM aHa-
JTH3OM.

Iins noayyeHns cTabHMLULIX Pe3yJILTATOB OT H3MENLYAtoLLero jeil-
CTBUA NO0ABOK HEOGXOAHMO He AONYCKAThb MOBLIWEHHOrO OKHCJEHMS,
rasolaceilentis M neperpesa cnaaea. [Ipn seenesud 8 Bp.OLL10-2
unpronns 1 6opa no 0,03% npejen NpoOYHOCTH NOBBILLAETCA TPHMEPHO
Ha 5 — 15%. HecKo/bKO MOBBILAETCA XHMHYECKas CTORKOCTH 3THX
CJIABOB B arPeccHBHLIX CPENAX.

- B. ManbuestsM NPOBOAHIHCE OMBITH NO MPHMEHEHIN0 B ANMIOMH-
HHH ¥ €ro CNNapax B KayecTse MOARGMHUMPYIOIWX NPHCAAOK Tyronsas-
KHX MeTas7n0B: THTaH4, UHPKORHS, BAHAAHA, TaHTaNa, HHOGHS, Xpoma,
Moaubnena, sosiudpaMa 1 Gopa.

[las enaasos, we conepaunsx amomunni (Bp.OLIC6-6-3, Bp.B2,
JI68 1 np.). npuMensnnocL, noMOnekcHoOe BBEACHHE N0DABOK yKa3aHHHIX
METAJII0B COBMECTHO ¢ GOPOM, HMEs B BHAY CO3JaHHe HEOGXOMMMULIX
LUEHTPOR KPHCTAN/IH3aLMH 33 cyeT OGPA3OBaHNA TYTONNABKHX GOPHAOB.
Bce nofasku npucamusanuce B suge COOTBETCTBYIOILIX JHraTyp: ANA
VTN, CONCDHALIUD. AMMOMHEN, B BHAE NBOMHBIX AMIOMIHIEBHIX JH-

tany . ¢ conepranineM 3 — 5% ssieMenTa; ANA QNOBAHILIX i GepHante-

by Gpolss TIPIAERAIHCL Meatibie JIHTaTyphl.
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JlMraTyphi TOTOBHNH aMOMOTEPMHUECKHM METOJIOM MM N0 MeTony
o06MeHHON PeaKLHH H3 COOTBETCTBYIOWHX OKHC/I08 METANNO0B H HX coned.

OnbiThl NOKa3aMH, YTO NPH BBEAEHHH MHOTHX H3 NCPEYHCTeHHbIX 10-
6aBOK HaGIOAaeTCA CHNbHOE H3MebYeHite 3epHa B OTJHBKAX H Npak-
THYECKH TOJTHOCTBIO YCTPAHAETCR 30HANLHOCTL B 11X CTPOEHKH.

B cnnasax amoMHHHS H amioMHEBeBbX Opon3ax CyllecTBeHHOe
BNHAHHE HA M3MEJbUEHHe 3epHA OKa3blRaloT NpHMecH xcenesa. B anio-
MHHHEBLIX GPOH3aX 3aMeTHOe H3MenbueHHe 3epHa HaG/AAeTCs NPH Co-
nepxkaHrH He Meree 0,1 — 0,2 'o xenesa.

B pe3ynbTrate aTHX ONbiTOB YCTAHORNEHO, YTO NPH noaGope MoaudH-
uMpyHOIUX 1063B0K HEOOXOAHMO, YTO0H!

a) BeoAMMas no0apka ofpa3oebisana XHMHYecKoe COEAHHEHHe ¢
JIErKOMNN2BKOH NPHMECHIO CNasa;

6) obpasytoweecs XHMHIECKoe CO8IM HEHHE KPHCTANNH30BANO0Ch PaHb-
1e, YeM OCHOBHOE 3epHO CNJapa HJH NPH TeMNepaType He HHXe TeMnepa-
TYpb! ropsyeil 06paCoTKH COOTBETCTBYIOILEro CNnapa;

B) BBOAHMBiE 10OaBKH He 0OpAa30BLIBANH TBEPABIX PACTBOPOB H XH-
MHYECKHX COefHHeHHil C KOMIMOMCHTaMHi CrIasa.

OCHOBHBIMH  PYKOBOAAIILIIMH  MaTepHanaMu B nonGope TakHX aoba-
BOK B NMEPBOM NPHOMIKEHHH MOryT CNYXUTh AHArpaMMbl COCTOSIHHA,
XapaKTepH3yollHe B3aHMOoflelcTBHE NpHMecH ¢ 100aBKOM.

H3menbueHiie 3epHa MarHiepbiX CNJA2BOB ABJSCTCA ONHOM H3 BaX-
HEfIIMX 32nay B 061aCTH COBEPLUEHCTBOBAHHA TEXHONOTHH NONYHEHHS
JIHTHS BHICOKOTO KayecTsa.

HapecTHo, 9T0 YyWKH NepPBHYHOTO MarkHf, KaK H CNAaBbl MarHus
c mapranuem: MAI, MJ12, MA8 1 ap., obnanaroT KpynNHOKPHCTALTHYE-
CKOit CTPYKTYpOit, KOTOpas CnocoOCTBYCT yXYALUEHHIO MEPMETHYHOCTH
OT/IHBOK H OOpa30BAHMIO TpPEIMH HA CJITKAX NMpH ropaudeit obpa-
GoTke.

HaBecTHOo TaKwe, 4TO CNJasbl Marsis ¢ unphosuem (MJI12,
BM65-1) H cnnamel Marnusa c amoMHHieM H wiinwoM  (MJI5, MA2
MA2-1) o6naparoT Menkoil CTPYKTYPOit I BLICOKMMH NPOYHOCTHLIMH
ceoficTeaM, Onarofaps BKJIOYEHHIO B TeXHONOrHI NPOH3BOACTBA
(cnnara MJ15) obs3artenbHofi onepauniu MonHUHPOBAHHA, C UEABIO
f13MenbyeHns 3epHa (NyTem neperpeea pacnnasa ao 850 — 900°C
NH6o BBEeHHIN PAa3NHYHBIX MOAU(HKATOPOB).

OnHako B cnnapax, He CONEpPMALLHN ANIOMUHHA, LOOHTHCA H3Melb-
YeHHSsT ITHMH MEeTONAMI} HE YAeTCH.

Ilostomy Gbina npeanpitHsTa NONLITKA H3MENbUERHS 3epHa ChJia-
BOB CHCTeMH! MATHWIl — Mapraneu NyTteM BpeleHHs MannbiX 100aBOK M
BO31EICTBHA YyNIPYTHMH hOJIe6aHIAMS .

Brinu iccneposanbi Taktie MOANIDHKATOPH, KOTOPLIE YBEMHUIIBAIOT
KOJIIYECTBO LEHTPOB hPHCTAMIH3ALIN, TaK Kak 0Gpat) 0T AHCNEepCHY 0
I KOJUNOHAHO-AMCNEPCHY 0 B3BECh, OTAEAbHLIE YACTHllbl hOTOPON $1B-
NAOTCA 33POALILLIAMI.

K uncay TanHX MOLHGDHKATOPOB OTHOCATCA: LWIphOHMIl, radmuif,
uepnii, mom6neH. [pu nposemennt naason co cnaasami MAL (1,3 —
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2 5° Mn. octaintoe Mg) 1 MAS (1,55 — 2,3% Mn, 0,15 — 0,35% Ce,
ocTaabHoe Me) ¢ BBEAEHITeN ITHX A06aBOK B KOTHYECTBE 10 0,1% — ue
6Ll Ti [eTy el (0M0RITEIbHHE Pe3ybTaThL.

CHOpOCTb POCTA  KPHCTAIOB MOXNET ObiTh H3MeHeHa BBelerteM
1HOBCPYHOCTHO-IKTHBHH\  100aBOK, CMOCOGHEIX OOPa3’oBbiBATL HA TO-
BEP\HOCTH 33POMKIAIOUMNCA KPHCTALTIKOB TOHKIE I€HRH, KOTOpHe
SKPAHUPYIOT KPUCTANAbL OT MHTAIOWEd MHAKOCTH B IME WIRKT HY
pocr.

3ameaneHiic pocTa hPHCTANNIOB VBETHUIIBAET BPeMsl O Hadana Bo3-
HITKHOBEHNA KPHCTAANIOB 0 NOJHOrO 3aTBEpPAEBAHNA, YTO CQ3Ja€T yC-
08t 19 NOABISHIA GOJILLIONO KOTHYECTBA 1IeHTPOB KPHCTALII3ALIE
i ofecneutipaeT noayueHHe MelKOKPHCTANIUeChOl CTPYRTYPHL.

K rpyane nNOBEPXHOCTHO-AKTHBHLIX MOAM(HKATOPOB OTHOCATCS
Ule04HEIE i 104U HO3eMeNLHbIe MeTANbl: IMTHI, KaJblUHi, CTPOHIMIL,
6apuit.

OnbiTh, NpopeneHHsble ¢ 406aBKOil 3THX 3neMeHToB K cnaasam MAI n
MAS 8 nommuectse 10 0.1%, AaaM noaokuTeNbHbIT IPPCKT B TEUEHIIE
15 — 20 mun, Ho 3aTeM 3dxenT ticuesan, 4TO, OYEBKAHO, OLIC CBA3AHO
C BLIFOPaHHEM MOANGMHLUHPYIOIMX 106ABOK.

B nocieanec spemn B maGoparopsit KpUCTaniu3aunk HHCTHTYTA
Metaloseaerss i uanki metannos LIHHMuepmera nposenens paGo-
Tbl, PE3y.1bTAThi KOTOPHIX MOATBEPAILINl BO3MOMKHOCTb H3MEJbHEHHS
CTPYKT) Pbl TAKEIBIX CMJABOB 1IPH BO3LEHCTBHN YNPYTUIMH Konebauns-
Mif, 0COGEHHO M COBMECTHOM BOBAETICTBILE YD YTHMH KosebauHAMY 1
MoANIBKaTOpaMi.



Tnasa Il

KOHCTPYKUWH NNABUNbHLIX NEMEH AN NNABKH
UBETHbIX METANNOB M CNABOB

K nnaBunnHbIM M€YaM A MNABKIF LBETHBIX METANNOB H CMIABOB
NPeNbAB/AIOTCA BHICOKHE TEXHO.IOrHUeCKHE 1 TeNJOoTeXHHUeCKHe Tpe-
GoBauHst.

B cooTeercTBiH ¢ OCOGEHHOCTAMI paGOoTbi JMHTEHMX UEXO0B nAaa-
BlJILHBIE TICYW TOAPA3JENSNIOTCS. HA NEPUCOUMECKHE 11 HENPEPBIBHO-
deticmeyionyue.

B 3aBtiCHMOCTH OT HCTOYHHKA 3IHEPrifi BCe THMLI Tedell, B CBOK
ouepenb, NOAPANENRIOTCH HA MOMIEHBIE W INCKIMPULECKLE.

B cospeMeHHbIX UBETHOMMTEHYX LeXax Bce 6O:bulee pacnpocTpa-
HeHife MOJY4aIOT MIEKTpHYecKtie nedst, 06Jajarolifie PRIOM npenMy-
IECT8, K YIIC/) KOTOPbIX OTHOCATCH:

1) nmyuunie carHTapHO-THriteHHyYeckue ycnostis TPyna, BCneicTsie
OTCYTCTBHA APOAYKTOB CropalHf TOMJIIBA, 3arPA3HAIOUIHY aTMochep:
uexa,;

2) 3nausttenbuo 60.1ec BHICOKN{T K.M.1. W NMOBHILUEHHOE KA4YecTBO Me-
Tanna;

3) MiHiMasbiibie TOTEPH METATIa HA Yrap 1f BO3MOKHOCTb BELEHHS
ripouecca NIABKI B Bah) yMe .11 B aTMOC(epe 3aMTHOrD ras:.

[M7aciabHbie neynt JCKHL 0OeCTIeYBATh MUHIMATBHYIO [POaO1-
HHTEJALHOCTb TNABKIE, HEOOXOMIMYIO TeMnepaTypy it atMocdepy (Bou-
CTABOBUTEAbHYIO, OKHCTINTETbHVI0 HAH HEIiTPa.IbHYVIO) M.1aBH.1BHOrO
MPOCTPANCTBA, MITHHMATBHIE NOTEPH MLTA113 HA yrap, MITHHNAIbLHBI
PacxoA TOMLTHBA I 371eKTPO3HEPrilt H MOBLILEHHYIO }IENbHYIO Npo-
1138011 T€/IbHOCTD.

B peficTeyiouutX NuTEfiHBIX LA\ LBETHOrO JIMTbSL \CTAHOBIEHLI
caMmbie pasHooOpa3Hble MNaBILILHHE arperarthi, KOTOPbI MOMXHO T01-
Pa3feniiTh Ha CAEAYIOUINE OCHOBHBIE TPy MNMNbL

I rpynna - - pasaniudbie THreILHLIE 1 KO IOBBIE TOMLIHMBHBI® MEYH.

11 rpynna - - naaMeHHBe OTPANJTC/bHBIE TOM IMBKEIE NMedH BAKHO-
ro THNA, Haulenunie NpHMEHeHHEe, 1.1aBHBM OOPA3OM, .18 Nepeniashit
CTPYXhil 1 APy fiHOrabapuTHOIo ioMa.

H1 rpynna — saentpiiieckite weun (ONpOMIGIACHHA .18 MA3IBRY
H papRUIPOBANIIA ATIOMIIEISA I €10 CN.1ABOB.

IV rpynna — uudvkiitontbe neyst (BbICOROYACTOTHBe M HIMWU-
YACTOTHHIE) CEPACYHHRKOBbIE H GeCCepPAEYHIKOBHIC AR TLIABKH MeTan-
JIOB 11 CNIABOB.

a7



§ 1. TONNMBHLIE NEYH

Tlpit npivenemt mo0oro BiAa TOMAHBA TENMOHOCHTEJNEM MOTYT
AB1ATLCA Kak NPOLYKTH €r0 ropeHiis, TAK  CaMO ropsLLee TONJiBo.

o Metony Nepenadis Tensa HArpeBaeMOMY METAsly Pa3JIH4aior:

1. TonnuBeme neuyn, B KOTOpPHX Harpesae-
Muil METAJaN He cOnNpHKAacaeTcs ¢ TONJAHBOM H
HPOAYKTaMi €ro ropeHHs.

K sroft rpynne nedeil OTHOCATCS pasaiyHbie THreIbHbBIE H KOT/OBBIE
NaaBiAbHLIE NEYt.

B HHX narpes Meranana oCYWECTBJISETCS METO/IOM TENJIONPOBOAHO-
CTH CTEHOK THTAS HAH KOTNA.

Jlas Tarnefl, BoINCNHAEMHIX H3 WAMOTa MAK rpadHTa, ynyyuieHue
Tennonepenaust o6LINHO NOCTHTAETCH NyTeM MaKCHMaNbHO BO3MOMHOTO
yMeHbIIEHHS] HX TOIUMHL. [Iph nnaeke nerkonnaskHx cnnagoB MpH-
MEHSIOT MeTanniiYeCKHe THIIH BMECTO rPaPHTOBLIX HJH THTJIH H3 OT'HE-
YNOPHBLIX MATEPHAJIO3, A TaKKe METANNYecKHe KOTMbI.

Kpome Toro, nuTeHcHdMKalKs HapyXHOro oforpepa THINe# HIH
KOTJIOB LOCTHIaeTCSl, FapHbIM 0OpasoM, 3a CYeT JYYEHCYCKaKH| nna-
MEH!! KUAKOr0 HJIH Tra3oo0pasHoro TONJHBA, OMBIBANOWEro THIVIH, a
NpH Harpese THrel TBEpILIM TOMJIMBOM — 33 CYeT JyqeHCNnycKaHHs
TBEPAOro ropsillerc Tonixpa.

2. TonnusHBE mMe4YyH, B KOTOPHX Harpespae-
MHR MeTann conprkacaerca ¢ GakenoMm nna-
MEHH H C MPOAYKTaMiil TOPEHHSE H HE CONPHK a-
CaeTcs ¢ TONJAHBOM.

K sToii rpynne neyejt OTHOCATCS BCE BAHHBIE TJABHIbLHBIE TEYH.
Taxue naasuibHBIe TEUN HA3LIBAITCH MAGMENHBLML, TAK KaK NPH OT-
HOCHTE/IbHO BBLICOKIIX TEMMepaTypax niaMenH B 3THX Neyax Gonbllioe
3Ha4YeHHe HMEET npouece nepeayf Tensa or NNaMeHH K HarpeBaeMoMy
Meranany.

B pa6ouem npoctpancTBe NaMeHHbIX Tiedeil NPOLYKTH FOPeHHs ToM-
QB2 OTAZIOT CBOC TEMJIO HArPEBAEMOMY METANNY, CTEHAM 11 CBOAY NeuH
NYTEM JyyeHCNYCKaHHA H KOHBEKUMH. YacTb Tensia oT ceoga M CTeh
OTPAKAETCS BHYTPb Neuti H Harpesaer Metann. [TosToMy 3ti neun na-
3BIBAIOT OIMPAXCAMENbHOIML .

Merann B Hitx HarpesaeTcs 3a cuer: a) KOHBEKUHOHHOTO OTOKA Ter
Jia OT IBKXYUIMXCH Ta3os, 6) JIy4enCnyCKaHHS rasos M CBEYEHHSN NJia-
MEH!, B) MYYEHCNYCKAHNS CTEH H CBOAA Meyi.

[lepBriit NOTOK (KOHEEKUMOKHDLIY) 1IMEET GOMBLIOE 3HAYEHHE MWL
nipit TemnepaTypax Medec 600 — 700 C (s cywnnax). Kontuecrso ne-
PELZHHONO TEINd TAKHM METONOM DPONOPLHOHANLEO KOIXPHUHEHTY

fepelayy renaa EOHBEKUHE]T, 1aancﬂmemy OT CKOPOCT# ras3oBoro no

TOl-2 | Pa3HOCTH TeMNEPATYP Ta32 H HATPEBAEMOrC MeTassia B NepBOil
CTenes .

Bropoii nwion,

¢ (7 1cnCycKanne rasop # CBeueHHe nnamMein) M
1peTHH otex (1

v4r©.MYCKaHHe CTEH M CBOJA) HMEIT 6OJILLIOE 3natc-
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HME JHIL NPH TeMnepartype nnaMenn Gosee 700°C H nponopLUHOHANb-
Hb! pasuocm Tewmepa'ryp rasa, CTeH H HarpepaeMoro METaNJla B 4HeT-
pepToil CTeneH:.

UicTo ra3oBoe H3syyeHne 3aBHCHT OT COEPKAHHUSA B TONOYHOM rase
nanyyawux tpexatomusix razos (CO, 1 H;O) 1 ot ToawHHe ciios rasa.
Ceeqeune OJIAMEHH 3aBHCHT OT HANMUYHA B HEM TBEPAbIX CAXHCTHIX 4a-
CTHLL, MOABNSRIOWHXCA B PE3Y/BTATE TEPMHUECKOTO PA3JIOKEHHA THNKE-
JIBIX  YTJIEBOAOPOACB B npouecce HX ropenks. [Inams, obpasywolueecs
npH FOpPEHHH Ma3yTta, ofnajaer MostoMy GOJNbLIel CBETHMOCTBIO, YeM
nnaMs, o6pasyloilleecs NPH rOpeHHH ra3os.

TurensHbie W KOTNOBLIE NEMH

B uBeTHo/MTEHLIX LeXaX ¢ MasbM MacwTaGoM NMpoN3BOACTBA C yC-
rnexoM NPHMEHFIOTCR THrenbHbie nedd. Kpome Toro, Titrenbbte neun
NPHMEHSIOTC B KPYMHBIX L€XaX KaK NoACOOHbie A5 NPHIOTOB.IEHiS
JILFATYp H pexe—B UEXaX C CEPHHHLIM NPOH3BOACTEOM ANS NPHrOTOB-
neHHs pabouero cnnapa. [lpu Manbix Macurabax npoH3soAcTBA A0 CHX
NOop NPHMEHSAIOTCA THreNbHLIE CTAUNOHAPHLIE H TIOBOPOTHBIE NeyH.

B tHrenbHhix neyax metans nyaBHTCA B rPacdHTOBBIX THRAAX, H3-
FOTOBJIEHHBIX H3 CMECH LIaMOTa, H3MEJIBYEeHHOTO KOKCa, THressHoro Gos
H rpacdura.

K crapbiM THNaM cTauMOHApHBLIX medefi OTHOCATCH KOKCOBL€ FOp
Hbl KPYr/Jod win keaapaTHoii dopmbl ray6unoft 1000 — 1500 s, Cren-
KH TAKOrO FOpHa BbUIOXKEHH M3 0OBIMHOrO hPACHOTO KHPNHYA (BHELIHHI
cI0i1) B OrHEeyNOpHbIX Kupnuuefl (BHYTpeHnHil caoii). ®dopmMa waxTh
ropua GblBaeT pa3/HyHOM M 32BHCHT OT KO THYECTBA THT.ieil, 3arpyxae
MbIX B Waxty. [Ipn oaMoM THrne waxTta IMeeT hPYTIYIO AN KBaApaT-
Hyto ¢opMy, NP ABYX THIVIAX — NPAMOYTOIbHYIO HAN 3ANHICONAAND
Hyl0.

[lo cpaBHEHBIO C KPYIJ/IbIM 1IN SJJHICOMAATLHEIN KBANPATHO® H
NPSIMOYTOABbHOE CeNeHHsl ABJIAIOTCA 6Oosee MPOCTHIMI, HO MEHEe 3KOHO-
MHYHBIMH, TaK KaK B yrjlax waxTh ofpasyloTCs «MepTBble» MpOoCTpaH-
CTBa, 3aMO/NHEHHHE TOMJHBOM. TeMJOTA KOTOPOTO MNpil CrOPaHHH He
ncnoas3yercs. B HinKHelf yacti waxThl BMEETCS YYTYHHAs hOJOCHH-
KOBasi pelueTka, oTaelsiiolas ee OT 301bHitka. Hi3 ropHa non Ko.1ocHH
KOBOM peLeTKoit (30JIbHHK) yCTPOEH TAKHM 06pa3oM. 4TO0b! 00eCMeynThb
Jlerkoe yraneHHe 30J1bl, 2 TaKXe Monady Bo3AyXa, 1ieoOXOAHMOro .18
ropextis Kokca. THresb CTaBAT HA OryeyMnoOpHYIO NMOACTABKY, Pacno.o-
WEHHYIO Ha KOJOCHHMKOBO peiterxe. Bowpyr THrned 3achmnaeris
KOKC, KOTOpHIfi NPH FOpeHH! HarpesaeT THT.AH.

Boaayx, nieoGxomMeift IS CHKUravis TBEPAOTO TOMJHBA (KOKCA.
aHTPAUMTa, APEBECHOr0 yris), BBOMITCA B OPH €CTeCTBEHHOf - TArofi
OBMoBoit Tpy6b! (camoaysHbIT rops, pHc. 6) Man HarHeTaercs ¢ no-
MOLUBIO BEHTHLIATOPA (ropi ¢ HCKYCCTBEHHBIM nyTheM, pitc. 7). [Tponay »
Thl rOpeHHsl yaassiioTCs B BEPXHel yacTii ropha yepe3 GOhOBOE OKHN +
IbiMoBY 10 TPYOy. CBepxy LIaXTa ropHa 3aKpPBIEJETCS KPBILIKON i~



Jesa) 111 YACYHHOM), O01HMUOBAKHO{ OrneynopuibiM KIPNINOM. Ye-
pes OThepcTHe B UEHTPE  KPHIWKD  [POH3BOASAT nepeMeuIipaHiie

psamu
4] L
Avadyr =
7 IORNV7 3
i yid

Puc. 7. Koxcosril ropy
BO3AYLWINLIM JyTheM

cniaea. JLas ypo6ersa paboThl ¢ THRJIEM waN-
Ty TOPHA 11HOTAA YCTPANBAIOT TAKHM 06pa3oM
yT00H BEpPXHAS YacTh ee Ona HeMHOro (1o
Puc 6. Canonysuuiirops 0,75 ) setwe yposus nosa uexa. Coorho-
¢ ecTecTBEHHOR Taroil WeHHe Me¥y NHaMeTPoM IUAXThi fi ee BhiCo-
T0it 06K HO cocTabasieT ot 1:1,5 00 1:2. Takue
OPHMHTHBHEE THI€NbHBIE eyl MPHMCHNIOTCH AOBOJbHO PEKO, XOTH
It BCTPENAIOTCS B LI€XA\ C BECHMA MafhIM NAcWITa60M NPOH3BOACTRA.

TireabHbe nedi NpeiMy IeCTBEHHO NPHMEHSIIOTCA B YCIOBHAX Mel-
KHX MACTEPCKHX. TaK KaK NPOH3BOMITEALHOCTb HX MO CPABHEHHIO €
TpOuLIMY [EYAMH HEBLICOKaf. TommfBo HCMOAL3VETC B HEX [JIOXO,
K.LA. THreanHuix nedeit B ayyweM caywae cocrasaser 0,07 — 0,1;
0COGEHHO BEJIIKI! MOTEPH TeM1a ¢ OTNOASLUIME rasami.

Hapsiny ¢ 3THMU HElOCTATKAMM THIENbHbiE MEYH 1IMEIOT 1 MPEHMy-
LIECTBA: \HIBEPCA.1bYOCTh. MAHEBPEHHOCTb H MHHHMAJbHYIO NOBepX-
HOCTb CONPUKOCHOBERIA MeTanna ¢ MeuHbIMH Tra3aMii, 4TO N010KHTE b-

i HO CKa3HIBAETCA HA KAYecTBe PAcliapa.
é%: :"g{: H3 BCeX THMOB MOBOPOTHHIN THIETLHBIX
neyeft. paboOTAICLLMX C NOJOrPeBOM OT TOMJII-
NF BA, A48 RAABKI A TIOMIIUHS nanboablee pac
1
YH 11 ¢ TPaduTOBLIMIE THTJIAMI.
14 neun tna -~Koseman» (puc. 8) cocro-
Prc = (Lo inis ga NT 13 ¥ U3HOTO KOMYXa, (YTEPOBANHOIO
e mad e ey obp M TPH OTHEYTNODHBIM KHPITHEOM C ac6ecto-
A v nipokaaikol. B kowyx cBepxy BcTas-

APOCTPAKERIIE NOT, HIMH OBOPOTHHE THTENb
HUiE [T€dH ¢ Ma3yTHLIM 1.1 TA30BHM CTOMAC
HHEM, C OTBOAOM HPOAYKTOB TOPEHHS Yepei
otaentHbie 60posa. Oul OGBINHO MPHMEHAIOT-
CA < HYTYHHHIMH JIMTHIMH THLASMH, XOTS
MUMHU BCTPETHITh [1OBOPOTHBIE THICAbIILIE Me-



nsercs wyryHHpii MnH rpadutosbii tHreae. [losopor neun ocyiect-
BNseTCs TpH nomou wtypeana. CO0Ky K HibkHeil 4acTH Koxyxa nox-
penesa (OPCYHKa HAM Ta3jopas ropenka. TonouHoe NPOCTPAHCTBO
(kamepa cropauis) Haxoautcs noa thriem. [lpoayktw ropesns non-
HIMAKOTCH BBEPX, OMBIBAIOT THI€/b, HATPEBAIOT €ro H BLIXOAAT yepe3
oTBEPCTHE B KOMyXxe nedy B Gopos, a orryla B Tpy6y. Hap neysio
noMelllaercs 30HT. ['pacdHTOBBIE THI/N BEIEPKHBAIOT MEHBLIEE KOJIYe-
CTBO MJABOK, YeM WYYTYHHBE, HO TPEHMYIUECTBOM HX fIBASETCS TO,
4TO CMJaB He 3arp A3HAETCH XeNe30M.

[lnaBKa MarHHMeBbIX CNJABOB OGLIYHO MPOU3BORHMTCS B THIEAbHHIX
neyax cO CTANbHBIMH, NHTHIMH HJIH CBAQHLIMI THINSMH.

NnaveKubie neyw

[lnaska MeTanna B nnaMeHHBIX Meyax NPOU3BOLHTCS Ha NOLY, KOTO-
PHlit BLIKNAABIBAETCA B BHAE YaulH H3 OTHEYNOPHOTO MaTepnaa.

Pazorpes Meranna s nNaMeHHBIX Te4ax MPOHCXOANT 32 CueT Hemno-
CPEeACTBEHHOIO COMPHKOCHOBEHHA € Fas3aMii H TENJIOM, 113/1y4aeMblM pac-
KaJIEHHHIMI CTEHKAaMH 1 CBOAOM TeyH.

Takoii Xxapakrep Nepegaui Tensa MeTalny NO3BOJsSET 3HAUKTEIBHO
MoAHee 11CNONb30BATh TOMNIIIBO MO CPABHEHNIO C THIEJbHBIMH EYaMH.
K. n. n. nnaMenHbix neveit xone6nercs B npenenax 0,14 -+ 0,24, Hx
MPO3BOAHTENBHOCTD BhiLUE THIeIbHbIX Neyeil.

Henocpeactseiioe cONpHKOCHOBEHHE NEYHLIX ra3oB ¢ Goabwoil
NOBEPXHOCTHIO METAJNN2 SIBIRETCH OOHHM H3 HelOCTaTKOB MIIAMEHHBIX
neyefl, TAK KaK CNocoOCTBYET HACHILEHKIO METAJLNIA Ta3aMii H MoBbiLAaeT
notepi Ha yrap.

B useTHONMMTETHHX 1IeXaX 1718 NNIABKH LBETHEIX CMJ12BOB NPIMEHSIOT
B OCHOBHOM IeyH, paGoTamoliie Ha XIIKOM 11 ra3oobpa3HoM Tomn.aiise.

O6L1HM HEJIOCTATKOM BCEX MJIAMEHHBIX Neyveil ABJAsIeTCs NOBLILIEHHbIT
yrap MeTasna noj Bo3nefiCTBHEM MaMeHt.

Kak o TireabHete neugt, Bce NJiaMeHHbIE NedH MOXHO Pa3lelfiTh Ha
CT2WHOHAPHbIE H TOBOPOTHbIE.

KuHcnycTaumMoHapHb X NaMeHHB X D €Y e, npi-
MeHSIOWHXCA A9 TJIaBKit MEAHBIX CMJABOB, OTHOCHTCS NeYb 1 DKOHOM-
naae». Hiiakoe pacnonosennte ceopa sapn saHuoil neds (puc. 9) crnoco6-
CTBYET OMBIBAHIIIO MeTa.11a naaMeteM. ['a3p H3 paboyero npocTpakcTea
OMYCKAIOTCS MO BEPTHKANbHBIM KaHAJaM B HIDKHNI 60poB, MpHCOe-
HEHHREI] K ALIMOXOLY.

Bcs nedb 3aimodeHa B xenesHbil KoxyX. OTanansaeTcs — Mas -
ToM. Kamepa cropasisi Mower GbiThb CHATA QNS peMOHTA. 3arpyita
npon3eoauTcs Yepe3 pafoyee OKHO, BHIMYCK MeTa.1ia L gepesd aciny .
Emkocrs neyeit — 160, 350 n 750 ke, Yienouwiit pacina Masyta —
12 - 15" ot seca Metanaa B nepeoi naaske u 7 = 10% — B nor -
nytowe. [poaoaxmrensuocTs nnaeky — | — 1,5 yaca. Yrap meran-
N2 cocrasasier B cpenteM 7%.
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Puc. 9. MNnavenuasn neup «IxoHOMNNAB»:

1 — namepa .ropaHuR; 2 — panHE: 3 — GOpCYyHKa:
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10. Maavennan neus cneremu Teopranse

4 — paGouce OKHO; 5-=JETKa:



JlnA NAaBKH MeAKbIX CMIABOB NPHMEHSAETCS TAKKE NNaMeHHas Nedb
cucreMut [eopranse (puc. 10).

OCHOBHbI€ 3/IEMEHTHI KOHCTPYKUHH: MENE3HH hOKYX, BbIJOMNEH-
Hbiff WAMOTHBIM KHPMHYOM C TPOCNORhaMH KOKca, 1iH(y30PHOit 3eMAH
H acbecta, ABe KaMephl CropaHHs ¢ (opcyHKaMif HH3KOro Nas/eHis,
BEPXHIft 30HT, TNOCaeHublil HA KOXYyX H Nepexofsiuii B AbIMOBYIO
pYOY-

[MnasitnbHOE NPOCTPAHCTBO B BCPTHKANBLHOM ceyeHiH NpeacTaBnser
coboil 3/MMHNC, B TOPH3OHTANbHOM — MHOTOrpaHHUK. KOHCTPYhTiB-
HEle Pa3Mephl TMEeYH HIMEHSIOTCA B 3aBHCHMOCTH OT TpeGyeMoil Npons-
BOAHTENBLHOCTH.

eyt oTannuBaercs Ma3yToM. YIe/bHu pacXod TOMAKBA — OKOAO
12% npH mepeoil nnaeke (BKJKOYas pasorpee neuH) u okono 9% npu
NoCAEAYIOIHX. Yrap GpoH3bl — 0kono 3Y%.

Kulicly NOBOPOTHH X NNaMeHHB X NeYem, uHpo-
KO MPHMEHSIIOWHKXCA ANSA NMAABKH UBETHHIX CM2BOB, OTHOCATCS MedH
Tina «<Meyra» (prc. 11). Llnnnuapryeckne nosopoTHbIE NAaMeHHble Ne-
it THNa «Meuta» ¢ Kamepoil
cropasns 1 6e3 Hee yalue npH-
MEHAIOTCH ANS NNAaBKH CNNaBOB
Ha MennoH ocuose. Oun He-
NoMb3YIOTCA TaKke ANf Nepe-
paGoTKH noMa H OTXCAOB Ha
3aB0ofax ¢ HeGoMbIHM 0OBEMOM
NPOH3BOACTBA.

OctoBHbIE HEZOCTATKI 3THX
neqe: Pic. 11 Tosopotian news eMeyras:

a)HEGOJ'IbIJ.Iﬂe pasMephi rop- 1 — wenesiull UHAMKAD, 2—KaMep: Ciup ¢ ¢ it
NOBHH, OrpaHHYHpawUe ra- $ — KEMEPa NNt § — RAHAT, i — F -1)-
6apHTL) IUMXTOBLIX MATEpHalon B, 6 — Typoankuoe Kodeco
NpH 3arpy3ke;

6) Manas NPOH3BOANTENLHOCTL i MOBBILIEHHLIA yrap Meranua;

B) TOBLILIEHHBbI! pacXod Tom.amea (MasyTa), nocriratouikft 30% Ha
I m metanna.

[ns naaekit noMa H OTXOAOB MeQH It ee CMNapoB HanGo.1ee Npoiis-
BOANTE/IbHBIMIL M YAOOHLIME B 0OCTYyXHBAHIMI OKa3a/liich OTpaxarel -
Hble TIeyl, OTan/iBaeMble MA3yTOM 1.1H  KOMOHHHPOBAHHBIM TOMAHBUM
(MasyT + yroab) emkoctbio a0 20 m.

Ha puc. 12 nokasana orpaxkarenbHas neys eMKOCTbI0 7 m, patotaio
an Ha MasyTe, a Ha puc. 13— nnamennas oTpaxare.lbHas nNeyb A.i9
TIaBKH ONOBSAHHOf OPOH3bI €MKOCTbIO 12 m, orannHpaeMas KOMOHIHI-
POBAHHLIM TOTLIHMBOM (Ma3syT - yronb).

Haunbonbiee pacnpocTpadeHite wa 3asogax  [nasropuseTmera
NOMYYHIN  MHOrOTOHHAXKHLIE MJ1aMeHHble OTpaiaTesNbHble  NeyH,
orannnipaeMuie MasytoM. [IpoissoiutteabHocTb TakkX nedeft  xoc-
Tiraetr 70 —80 m Meranna B cytki npk 10 — 11%-HoM pacioxe Ton-
nHBa,
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Crem veraana ¢ | #° unowanyt fMofd s KUY NPH Nepeunapke amo-
MiliteBoro JioMa cocrasssietr 10 — 13 m 8 cytki.

Ha puc. 14 nownasana nfaMennas oTpaxateibHas reyb eMKOCTDIO
20 m nnsa Nnaskil 0.NOBAHHHX GPOH3, OTannBaeMas MasyToM.

JocToutcTBO 3THX Nedeli — npoctoe oGunyxkiBakiie, ANHTENbHAR
pabora 6e3 peMOHTa, GONbuias MPOH3BOAMTENbHOCTE H CPABHHTENLHO
11eGONLUIOI PACcXof TONAMBA (B nepecyeTe HA MasyT B cpenseM a0 15%)
HenocTatkit — 3HauiiTeNILHOE COMPIIKOCHOBEHNE METalna C rasaMm,

] -
e e — 2

Piuc. 14. MNnavenHas or-
pamxaTte1bHan 11eyb, oTan-
NUB3eMas MA3yTOM, eN-
hoCrer 20 m g nNaBKR
OfORAKHWX OGpoua

BHCOKHMII yrap MeTtalna. Oovuasumnil fo 6‘c npsm naasxe soma n
no 10% npi nnaeke CTPYMKil, H 3aMETHOE HA.LILCHIE MeTania ra-
3aMH.

Crem MeTanna B CyTRR ¢ 1 4% niowann neda o6bidHOR BaHHORM
neyl eMKOCTLR 2 — 5 w1, oTan.alieaeMofi Na3y TOM, TpH MJaBke yyllleh
coctaBnsier 6 m, NPH NadBke TAKENTOro jJoMa — 4 /m 1 NpH NJaBKE
CTPYXKI - - 2,5 m. Pacxon Masyra — ot {20 no 200 x> H2 TOHHY Me-
1anna s 3aBNHICHMOCTIF OT COpTa 3arpyKeHHOro Meralaa

BaxHeiiuniM cpeacTBOM YMeHblUel# pacxola ronTiiBa sIBNAETCs
IICTIONb30BAHNE TenJa OTXOASWMY rasoB NyTeM YCTAHOBRH peKynepa-
TOPOB, 4YTO HO3BOJIRET 3KOHOMHTL 10 8 — 10”0 tonatiea

QyTepoBKa HHMHe(l 4acTit MAIMEHHbIX feyell COCTOHT UObIYHO 113
HECKONbKHX CJOEB: BHELIHETO €105 U3 KPACHOrC KHPMiYa, Cpeluero
CJI0A M3 TENJOH3OIAUMOHHOIO MaTeptiaia 1 O0/MMILOBOYHOTG CNOAl H3
OrHEYNOPHbIN KHPNHYeil.

CBo1 naaMenHbBIN Neveil OOLIYHO BHIKMANLBACTCR H3 AMiHaca, a 6o
KOBLIE CTEHK!t — M3  LIAMOTHBIX Kupniveit. ®yI¢poBhd THX [eyes
pabotaer 6 — 8 Mecales.

[Mnanenspie neunn cHabXaloTCR 1ETKOIT A Bbldaun  MeTawna. Ka
HaJsl NéTKIl PACTONAAraeTCsl HA YPOBLIE CAMOl HHAKOT TUNKY BAaHHH Neyls
4TOOB! NPIi OTKPLIBAHIIN OTBEPCTIA BECh METI1A BLITChAA H3 Meud



[Tpo:aVKTEL FOpeHsisl K3 Te4tt OTBOASITCS BO3MOXHO 6mxe K ypos-
HIO BAUHBI, YTOOH NPeLyNpeaNTh HOACOC XOJOLHOTO BO3AYXa uepes
asepusl neant. C 3Toit e ueabio B Meust NORAEPKIBAETCH HEKOTOpOE
M3GLITOYHOE AaBIeHHe, DeryiampyeMoe iUGepoM B JEIMONOLE C TeM,
yrofbl 4epe3 HelAOTHOCTHM Y ABEPUb! MEMH TPOHCXOLMIO HeGonbuioe
BbIGHBAHHE TA308B.

§ 2. INEKTPHRECKHE NEYH

B ugeTHOANTEfIHBIX 1leXaX HCIONb3YIOTCH Pa3HuHble 3NEeKTpHue-
CKHE [Nl COMpomusieHus, Oyeogoe, UHOYKLUOKHbIE H 37EKMLPORHO-
Aye6ne, NENCTBYIOUULE M0 CIOCOGY MPEBPALICHHS SNEKTPHYECKOH sHep-
THH B TENJIOBYO.

Nesn conpoTHENBIHA

B 3TX medaX 33eKTpiNecKad 5HEPTHS NPeBPALIACTCH B TEIUIOBYIO
B TBEPALIX H XHAKMX TeNax, HeMocPeACTBEHHO BKIIOYEHHBIX B 3JIEKTPH-
HECKYIO CeTh.

3nekTponeyit cONpoTHBAEHHS GHIBAIOT MPAMOTO H KOCBEHHOTO IeM-
creif. B neyax npsMoro feficTBHR HarpepaeMoe TeJO HeNOCPENCTBEHHO
WIH yepe3 NOHM3HTebHH{l TPAHCPOPMATOP BKIIOYAETCS B MHTAIULYIO

TexHHueckan XapaXTEePHCTHKA S5JEKTPONeYH CONPOTHBNECHHN THNA

TIK-80, TIK-120, OKB-240A, CAH-1,5, A-300
TMK-50 MK-120  OKB-240A  CAH-1.% A-300

EnkocTh neun, m . . 0.3 0,5 1.0 1,5 7,0
Motnocts neyn, ksm . 80+10%  J20410%  180+10%  240110% 300 +10%
Hanpaense Ha aamuvax T80/220  3R0/220  380/220 380 380
neun, & R
Yuen das . . . . . . 3 3 3 3 3
Yuc1o TenaoBnx 30H . 3 3 3 L] 3
Momkocte xaxpoit o
W, Kem. . . . . 10410, 40+10%  60+10°  60:+10%  100+10%
Maxcuvanshan  padouan
Teinepanypa, °C L L, 850 850 850 850 900
[ponanonurentrocts, £2/x 125 150 295 300 1000*
Pas: epul 1auHL, MM:
wepnKa . . . ., 1100 1200 1200 1200 1500
Ign‘;gu;“a 2?5}5 2515 1600 2800 6940
= C . 15 2
Cafspurhsie parsepu ne N %0 300 880 50
um, s
LBpr- . 1020 3020 3000 3100 4600
R 1}\42 3440 5080 6640 8850
s 312 2935 2045 230
Ofmmi Eve ne-st e 16,82 16,25 25,5 gfli?g 550-0

COMURER,
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Puc. 17. O6wun# sun ssexrponrveir OKB 240A n CAH-1.5

I — womyx: 2 — Qryvepasin.i. T — marpe »aet
3arpy304HOR OKNO. 7 — ¢ ur, v 432 awiln

BT

TLH LTrewny C _TPue @ T W e
DT VL, S RUNC SN Yk TeregTe
LEn

Tun neun l‘ I | ' ' |
A Fooon J ' g JAN ¢
OKB-240A ll:(ml 1600 20 JONI A0S s Qe IR 1DT0 AT
CAH-1,5 1200 2% GO0 3luujiads sisl 2hd) AN LT

CeTb Il HarpepaeTcsi MPOXOASILIM Uepe3 Hern 11wl B neyax Kocken
HOTO JIEfICTBHA TENJ0 BHIETAETCS B CMEMNATbIBEIN HATPERATe.ThHLIX
3JeMeHTaN M TEPelaeTcsl HArpeBar‘ Ay Te.1y JYUEHCH: CKAHIEW. hon
sexutteil 11 TeNJ0NPOBOIHOCTHIO.

[Oas naapkn anoMiENs 11 €TO CNJagos IHPOKO NPIMEHSIOTCH hOH-
CTPYKUHN 37exTponeveil kocsenHoro geficthna (thna [IK. CAH, CAT,
OKDB n znp.), nakaousiougiecs # CTauM™MIapHel:,  paipixfolaHHble
BHIIIISTO. Hinxe npnpoantet npatiov umicaHne neuen, & Ha oTp.
56 ykaaaHh W\ OCHOBHbi¢ TEXHHYCL kW _AHMI (€.

Haknonswomnecns »achTponedy cONpoOTHB-
aeunnsn rnna [K90 (pnc 15 K 120 (puc 16), OKB-240A u
CAH-1.5 (puc. 17) npciua3naderbl 114 NAaBKH aJIOMIHNA 1 €l CRIA-
BOB.

B KOHCTPYKLUIIO 3THY  megeli PAGANT NGT\ U UL IPHYECKIN ROMY X,
(cTaabnnii  cBapHoil), pacnanumentlil 1upPIIOHTLY LED Koy dw te-
POBAH OCHE\NOPHLIM 1t T€M Tun #IALUNMIHEN. Matepid Tavn  Orde
YNOPHAS MACTb N0 K CTCH gy 1epobIal BUHIOTE MY 14 \MATHCIRTOROTO
KIpuma, 06pa3yIomet v MAGBILILIN IO baMEPY 1 MCTAT WPt

B nevax [MK-120, OKB-240A 11 CAH-1 5 8 cedtpit raMepis pacmn-
AOHEN METAANOCGUPHIK. & [0 (fitital CTOPUHAM €M — Jupsavepn
CayRaume Lan arpyvan T B ocein TIR-90 fopravepa pacia
KENA B TOpULE. 3 MPTATIOCOPIIR — + PPOTRROG LA CTOPOINK

WM



CBOA haMepbl MEPEKPHIT CMNEUHATbHLIMH LIAMOTHBIMH BasKamMH ¢
nasaMi AR HarpesaTelbHHX 3J1eMeHTOB. Tern/oH3oNALHOHHAR YacThb
dyTEPOBKM BHIIOAHEHAa H3 AHATOMHTOBOTO KHpPMHYa 1 AHATOMHTOBOM
sacoinkn. Ten.onsonsuvonnas dacte ¢yreposkn saextponeun OKB-
240A ebinoaHeHa H3 yAbTPasier KOBECHOTO KHPMHYA 1 MJHT.

B nasbl cBOnOBLIX (acOHHBIX KUpMHYell YyK/IaAbIBAIOTCSl Harpepa-
TeNbHble EMEeHTH! (BbiNOMHeHHble H3 HHXPOMOBOH MPOBOJIOKH B BHIE
crupanef), NHTAKOLECH 3JEKTPOIHEPrHell HenoCpPeACTBEHHO OT CeTH.

B snextponeus [1K-90 o cTOpoHE KaMepsl pacnyias/ieHHs pacrno-
JIOXKEHO 3arpy3oyHOe OKHO, CO CTOPOHB MeTanjocOOpHHKA — pa3fa-
TOUHOE OKHO It B GOKOBOIi CTeHe — C/IHBHOE OKHO. B 3nexrponeuax tina
MNK-120, OKB-240A 1 CAH-1.5 BTOpuUEBHIX CTeHaX PacMOJOKEHb! 3a-
rpy3ouHbie, 3 B GOKOBBIX — CMOTPOBHLIE H CJHBHEIE OKHa.

Bo Bcex neyax OKHa MJOTHO 3aKPHITH! JHTHIMN (DYTePOBAHHBIMH
Ipepuamu. Jlaa cinea MeTanana nedb HaKJIOHSETCS! B CTOPOHY CJHBHOTO
okHa. Haxk/7oH neyH oCyluecTB/IsETCH 3/1eKTPOMeXaHHUECKHM MPHBOLOM
W OTpaHHYKBAETCH MPH MOMOLUM KOHEUHHX BbiKAIOYaTesnedl, yCcTaHOBAEH-
HbIX MOA MeYyblo.

TemnepaTypa B Neyax peryaHpyeTcst aBTOMATHYECKHMH CaMOMHUIY-
WHMH NOTEHLHOMeTpaMi.

Haknonswmasncs 3neKTponeys CONPOTHE
nenns tuna A-300 (puc 18) B OCHOBHOM NpUMeHSeTCH NJst pagh-
HHPOBAHHA aNIOMMEHA W B 3TOM C/lyyae paboTaeT Ha XHAKOH 3aBaJiKe.
OHa MoxkeT GuITh TaKkKe HCMOJB30BAHA H KaK MJaBHIbHASA N€Ub,

Pasnuska anomiens u3 neyn tuna A-300 npousBoaMTCsi, TJaBHHM
06pa3oM, B UYLIKH, HO BO3MOXKHa Pa3/iHeKa H B Balep6apcH.

Banna anektponeun TtiHnma A-300 ¢yrepoBaHa MarHEe3HTOBBHIM KHP-
NHYOM, a BEPX KaMePbl — CleuliaJbHbiM (JACOHHBIM KRPNHUYOM — 610~
Kamii. TTon M cTeHb! KaMeps! TeMIOH30JHPOBaHbl NHATOMHTOBLIM KHPIH-
YOM, CBOJL — AHATOMHTOBBLIM KHPNHYOM K AHATOMHTOBON 3acHiMKofi.

Harpesarenbuwie snementsi U3 cranu X20H80 nutarorcs snektpo-
9HeprHel HernocpeiCTBEHHO OT CeTH.

Lns 3arpy3ku neust alioMHHHEM CIYXXaT 182 OKHA B TOpLEBbIX CTe-
Hax H 145 c/iBa — JBa OKHa B GOKOBBIX CTeHaX.

Haxknon nmeunt ocywectsnsiercs NpH MOMOUIK ABYX THAPAB.IHYECKHX
MNYHKEPOB, YCTAHOBJIEHHMX B NpHaAMwe (yknamenta. [lpneonsites
OHH B JIEHCTBHE OT Mac/OHANOP HOHl YCTAHOBKH BbICOKOIO NaBJIeHHS.

Tak xe Kak # B Ipyrix nexTponcyaX COMPOTHBJEHNSA, TeMMepaTy-
pa pery/Hpyercs aBTOMAaTHUECKH.

dNeKTPONEYH CONPOTHBAEHHUSN ABYXTHTEAb
Boe Tuna OKB-230 n OKB-75 npennasnavens A8 MOAHGHUHEPO-
BAHHA H Pa3jauH 1MOMIHIIS H CrO CM1aBOB.

3nextponeus OF b 230 (puc. 19) cOCTONT H3 ABYX KaMep, B KaJloli
H3 KOTODHIX i Tativuiell THrenb. KoOxyX meud BHIMONHEH CBAPHBIM
H3 TMCTOBON c<Ta tit - ref uBKA — M3 JIEFKOBECHOLO LIAMOTHOTO KHP-
(HYs 1 TELI01 ¥ QUL —~ B3 AHA TOMBTOBOTO KHPOHYa H AHATOMHTO-
£0 TR0 iKY,

L
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Puc. 18. O6uuft sHA 37eXTpO
neqn A-300:

} — KpHIUKA KOXYXa, /= SIrpy3o[HC:
OKKO; 3 — OCHOUAMHE HOMYXD; == NOA-
WANHKNK; 5 —ONORNPOBKY KIKAOND DN
& — rHAPOMNHYErsIR  CHCTeMB: i -
Jlecritug: § — nAylxep; 9 — NeTPeBY-
TOABMUIC MICMEHTREL I — CAHBLIOE K-
hui I — dyrepanka; 72— cToflmc ore
POHBNHTRJIEN NOALCMA

5230
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&L‘,‘\ Cpfsd | Puc. 19. O6muf mm 3nex~rponeuu
- T OKB
2430 1 — BuTRakHON  wKad, 2 — KPLUKA; I -— Ti-
J renb; 4 — dyTepopka; §— Kowyx news; 6 —
A A uarpessrent

TexnHyeckan XxapaKTepHcTHKa 2JeKTponesed
conpotusaenns OK6-230 w OKB-75

OKB-230
Evkocts neun, k2 . e e 200
Momnocts newn, xem . . . e 80+!10%
Evkocts THINR, K2 . . . 100
Hanpsimenve Wa 3axuvar ncwH, 8 . . . 380
Yucro das . . . . . . 3
Konkuectso renaosax s0s . . . . . . . 2
Mekcirianshan paGosas Temnepatypa neun, € 800
BuyTpenrwe pasmepu THEAS, sM:
MEKCUMANBHBT AwaweTp . . . 400
TN Wpa . 650
laf\npnmuc pasuvpu TEUH, MM:
WHpHHA . 2230
T oina 2680
LENTRIY 2500
Olane pe e e 4.8
"w":.l":;":‘f terttet TN NTL GHTBIOTCH SAERTDO siopriefl Yepes

OKB-15
500
90+ 10%
250
102—163*
3

2
850

530
1055

1665
2630
2745
5.1

NOHNSHTENRNLA
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Harpesateibtbie 37€NeHTH BHIOTHEHH B BHAE cnupaJeit #3 npo-
BOOKH & 6 sw (U3 cnaasa X20HS80) i pasmeienul no GOKOBLIM CTEH-
KaM  (n TEPOBKH Kamzoil RaMepy! Ha BHICTYNaX NETKOBECHO-LIaMOTHHX
KAapnyeii.

BriB0AB! HATPEBATETLHBIX 3/ENEHTOB CHAPYKIE 3aKPEITE! 3aLLITHLIME
KoNV3RaMil. HarpesarenbHbe 37€MeHTHl MITAIOTCH 3JEKTPOIHEpriels
HEMOCPEICTBEHHO OT CETH. 3 )

Turam — nuTue N3 KapONPOUHOIl CTafl, yCTaHOBMEHb! B BepXHeit
qacTi yTepPOBKH haNepbl.

Aaextponeys OKB-75 (puic. 20) cocTONT Takxke I3 ABYX KaMep,
8 KaX(IOf 13 KOTOPLIN YCTAHOBMEH THTED. .

Koxyx meun cranbhoi, csap-

o] Hoit.

el 0 Harpesatenbibie  sneMenTH
e [T 7 neun BLINOAHEHbH B BHIE CMHpa-
ﬁ’:}" R 7eft W3  NpoBONOKH 4.5 am
= S cnnaea Mmapkn X15H60 n yno-
Z| OKeHBl Ha LAMOTHBIX MOJOUKAX NO
| O6OKOBLIM CTEHKAM KaMepu Harpe-
Ba. [lutanme warpeBaTesbHBIX

5 3/1€EMEHTOB MPOH3BOAHTCHA  3/I€K-
- —l TpOaHeprHefi uepes apa MOHH3H-
),l TeNbHBIX TpancdopMaTOpa.
;E THUTAI 3aKPLIBAIOTCH TENJIOH30-
JHPOBAHHLINK KpbilWKaMH ¢ J1aTo-
MHTOBOI 3aCHIMKOM.
L § CHIMTKO

B koxyxe 1 dyTeposre, Tak
e Kak 1 8 neud OKB-230, npeny-
! CMOTpEeHE! OTBEPCTHA [/1A aBapHii-
he i HOro cniBa MeTtaJna.

‘_ h E_ BeHTHIAHOHHAsA  YCTaHOBKa
; neyy COCTOMT U3 KOJMaKa, COEnH-
HEHHOTO TPYGOHl C BEHTHJIAIHOH-
HOR cHcremoft mexa. Kosmnak —
Puc. 21. O6umti sux snexrporess  MOBOPOTHBIN 1t MOMeET GbiTb YCTa-
CACS: HOBJIEH HaJ BbiMYCKHLIM OTBEPCTH-

} = woxyx tnaEMAbHOR ¥eMepH: 2 — Kowyx

rimet i pedmRupobanue; ! — hyTeponus; ¢ — €M Ieyl BO BpeMsi XJIOPHPOBaHNA

HITTSRATENLEHE SNEMUITH] £ ~— KoM Y X KaMe a,
e dnty, 6=NPHDOR Nodlsua gup.]q; 7_557 JIOMITHHS.

:“':ll}rnln«lo:)::;&:':u— G.<0BER SnEph: I0— 3ne KTponewb cONpoO-
ALk RBCPh. le—amephi THBJNEHH R CAC9 ann
NAaBKH 1 Pagd HIPOBaHHS aJIOMH-
Hig 0 ero cnnasos (puc. 21).
[evs umeer npe paGoune KaMepul: nNasH/bHYyIC B padilHEPOBOUHYIO,
paC[}onO)KeHHble _MEpHeHIHKYAAPHO APYr K APYTY.
. SATPYHCHIMLIA B MIIABHALHYIC KaMepy MeTani nocne ero pacnnas-
‘r.l'HHﬂ HRIRTCH B ¥aMepy pa¢mmposamm npn noMoun Cll(;X)HEL
FOpOCTL Ikl pelfyJHpYyeTen BEHTHMEM, YCTAHOBNEHHHM Ha

o4



Texunueckne nantnic neuw CAC-9

EmKoctb neun, m . . Q0 TIpouamauTe spHOCTE  Ne-
Mougnocts, newrt asm 570 I u, Ked ... 00
Hanpsiekne na 3amir lavaputipe pasvepw ne-
Max, 6 . 380 M, MM
Ypcno a3 . . . . 3 wipiEa . ... . 7500
Yicno TENNOPHLIX 30H . 3 naunHa .. . 8350
Mancuvanetas pafiouas BHCOTa c.. - . 4170
teunepatypa, ' G . 750 OCwuit Bec neun m . 97,3

Tpy6ONpoBoAe, CORANHAIOWEM CHOH € HIDKEKTOPOM, CO3:aIOUM B CH-
done paspsxenne. CrkaTolii BO3AYX NOCTYNAET B HHXKEKTOP H3 BO3AYXO-
npoeoaa.

MaaenabHan ¥ paQuHHPOBOUHAR BAHHA M haMepw Nepenisa QyTe-
pyloTcs MarHesntosuM khprnuom. Ceoxn -— wamothelii. Tenmaonaons-
UHOHHAA yacTb QYTepoBKI NOLA I CTEHOK Neul BbINOJAHAETCH N3 ANATO-
MHTOBHIX KHprHueii it JHCTOBOIO acGecta. Ceoy neyn TengousoaHpyercs
AHATOMHTOBHIM H MEHOLANOTHHM KHPMHYOM N AIaTOMHTOBOH 3acH-
KOii.

Harpesatenbnue aneNenTo BLINOAHEHb! H3 HIEXPOMOBOM JIEHTH Ce-
yeHHeM 2 < 25 aa H pa3nvellens! na csone mednt. [liuTtanie HarpesaTtenb:
HBIX 3JIEMEHTOB OCYILeCTBAAETCH 3JEKTPOIHEprieil HeNOCPencTBEHHO
oT CeTh.

MaasnabHan Kamepa iiMeeT TPA OKHa. [lsa u3 HHX (pasmepoM 800
W 1250 am) B 60KOBOH CTeHe KaMepbl NpenHa3HayeHb! LAA 3arpys3kH
WHXTOBLIX MaTeptanoB. Tpetee (pasmeposm 500 700 ma) 8 TOpuesoil
CTeHe KaMepH — [JIf 3arpy3KH LUIIXThI B Npouecce pacll/iasJieHls Me-
TajNa ¥ 3a0HBKH NJaBHIbHON KaMephb! XHAKHM METaJlJIoON NpH MOMOLUK
weqoba.

Yiictka 0J1aBITLHOI KaMeps OCYUIeCTBIRETCH Ye€pe3 TPH OkHa.

Y OCHOBaHHS BAHHH NJABILIBLHOIN Kameph Npel)CMOTpeHH nBa OT-
sepctitn. ORHO coenmHseT MAaeMJbH) IO KaMepy C paduuipOBOUHOl Ka-
MepOoil ¥ rpenHa3HaueHO Ans NepefHBa Merajdda, apyroe — 41s aea-
PHITHOTO C/INBa MeTa1Jla, PAcnoNoMmeHHoe ¢ IyXoil TOPLEeBoil CTOPOHD!
neyn.

B padunnposounoii kamepe B GOKOBOIl cTeHe MPeAyCMOTPEHO OhHO
paamepom 350 . 700 sty ans 3arpyskH I 4nCThN BaKHb. K TOpuepoil
CTeHe NPHKPENJIEH hapNaK MJs YyCTaHOBhH CudioHa.

KaMepHas cTaunoHapHas 3J7eKTponedb €O
nportunsaenns rnna [IK40 (pnc. 22) npennaskayeHa nds
MJaBKH M MOAOTPEBa afAIOMHHHSA H €rO CIIaBos.

" Tleub ncnonbayercs, rJasHbIN 06Pa3oN, Kan Pa3naTouHas.

Bunosikera oHa B Bline METa1a1Y€CKOTO KOXKYXa, BHYTPIl AOTOPOTO
HaXOoauTCst paGoyas Kamepa.

KoxyX neun ceapHoil n3 ancroeofl i1 npodiLibHoil craan. Oyre-
POBKa noza i cTen paboyeli KaMepb! O Y POBHA MeTaATa BbJIOXKEHa n3
CTaHJapTHOrO MarCHE3HTOBOTO hHPIHMNA, a CBOA H CTEHbl BHIUE YPOBHR
MEeTalfa — 113 LUAMOTHOTO KHPMHYA.

o 1 M Mopueufax, Jl. 0. Cono.r scknfl 65
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Puc. 22. O6wmii eHR 3.'|:ax'rpone-m NK-40:

I — ke myx (— dyrepoBka, J-pa3narouRur OKHO; 4 — 3arpy3ouHoe OKHO: § — narpeBaTens;
£— BexXaHuiIM nopbeMa ASepuk

TevHnueckre nanHse snextponeun MK-40

Emxocms neuss, m . . 0,15 MaKcHMBTEHAS  NPOKIEO-
Mowrocts neun, xem 401 0% puTenvwocTs, Aefy . . 60
Hanpskenie Ha 3akH- [a6aputiinie pasveps ne-
Max, 8 ., . . . 380/220 aH, MM
Yucao gas . . . . 3 waphua . . . . . . 1940
Yucao Tenaorbix 30M 1 ATHHA . . . . - . 1940
Makcumamtan  paGo- PHCOTA . . . - . - 1650
uan Temnepatypa, C 900 O6mirf vec neus, m 4.5

Csox pabouefl kamepw! cobpaH K3 (pacoHHBX H2NOK, B Na3bi KOTOPHIX
BMOKTHPOBAHb HarpepaTesibHble 3qemMeHTH. Bo H3bexxaHHe NPOHHKHO-
BEHHA PaCNJaBNEHHOrO MeTasna 8 GyTepOBKY Meull nozj cJ10eM MarHesi-
70BOTO KHPMHYA MOAMHY H MeTaNNOCGOPHHKA HACHIMAH MeJKHii MarHe-
anToBblit NOPOWOK. T1POCTPanCTBO Meay KOMYXOM H OTHEYMNOPHOi
KaafKkoH paboueii KaMepw! 3aMONHEHO TenJon3onsumefl, cocTosleit H3
NHATOMHTOBOTO KHPIHYa H AMATOMHTOBOH 3aCbilTkH.

Harpeaawem:nbie 3JIEMEHTH! BLINOJHEHB! H3 HIEXPOMOBOft NPOBOJIOKH
B BHe cnupaneil. CMeHa BHIIEAWNX U3 CTPOR Crpaseit NPON3BOANTCH
6e3 OX12XIEHHS W OCTAHOBKH MEYH Hepea MpOeMH B KOMYXe, 3aApbi-
Tble CHapYKH 3alUKTHBIMM JIHCTAMM.

Harpesaresibuble 3/eMeHTH MHTAIOTCH 3JIeKTPOIHEPTHEll HENOCPCA-
CTBEHHO OT CeTH.

Ha Topuesoil cteiike €O CTUPOKH KaMepp! pachJiaBieHns pacroJio-
IKeHbl ABEPLIbI, YEPE3 KOTOPHE NPOH3BOAHTCH 3arPy3Ka LWIHXTH Ha NOAW-
ny ¢opramepui. [To Mepe pacnnasnenns MeTansn crekaerT B MeTadio-
CAUPHHK, OTKY 12 BIINCPNBIBAETCH BPYUHYIO yepe3 pa3natoyHoe OKHO
Yepilal AMH-LumLIKGMIL,

ve



THnreneHbHe 37eKTPONEYH CONPOTHBJIEHHSN
CAT-0,15 u CAT0,25 (puc. 23) BHNONHEHH B BHAE CBAPHOTO LH-
JIMHADHUECKOTO KOXyXa, (PYTepOBAHHOTO (PACOHHLIM JIETKOBECHO-la-
MOTHBIM KHPMHYOM, a TeN.JOH30JALKOHHAA 4acTb (pyTePOBKHU — M3 NPS-
MBIX Y/bTPAJIeTKOBECHHX KHDAHUEN ¥ acOGecTOBHX JHCTOB.

Huxpomossle cnnpasbibie (13 ciiasa X20H80) HarpesaTesbHble 1e-
MEHTH Meveil pa3MelleHbl NO GOKOBOH NMOBEPXHOCTH PabOuyeil Kamepw! Ha
3JIEKTPOKOPYHIOBBIX MOJIOYKAX, KOTOPbie KPeMmATCA KPIOUKaMH, BMOH-
THPOBAHHBIMII B KaHaBKaX noJsiodek. HarpepaTesbHbe 31€MeHTH NHTAOT-
CA 3JIEKTPOIHEPTHeH HENoCPEeACTBEHHO LT CeTH.
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Puc. 23. O6wnfi Bug snekrponedel tAna CAT-0,15 u CAT-0,25:

1 — KoXyx neur, 2 — QyTeposkyd. J— MCKSHHIM NOABCMA KPHWKY; + — He-
IPeBaTeIE; & — THIe/Ib. 6—MeXaBHIM HAKIUHA TEYH, 7 — KPHIIKE: 8 = Kpaiw-
Ka Man8A; 9 — NoaCTapKa; f0 — CIUBHOR HOCOK

Pasvepnl. xu
Tuno negn
AlB | B 1 2|E X|3|HIK|a| M H|O
o
CAT—0.15 440( 630]152112318{2145) 1312{ 460 240| 7. 1138 190 E‘“; 184,
CAT—0,2: 530] 7 1&50[2400 2 42! !142[ v 240 950]1220 J204 s .':.\'l.uC:,
!

B Bepxueil uacTi ¢yTeposkl Neuell BMOHTHPOBAHO JIITOE OMOPHOE
KOJIbLO N3 KAPOUPOMHOTO Y)FyHa, HA KOTOPOE CBEPXNY yuIanas-
JIMBAETCA JIHTOH THTCAbL H3 JKAPONPOYHOTO YYFYHA €O  C/IHBHBIM
HOCKOM.
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Texunueckan xapaxtephctuxka newedl CAT-0,15 n CAT-0.25

CAT-0,15 CAT-0.25

EvkocTe mexn, K2 . C e e e e 150 250
Mowrocte mews, Kem . e 50 1 10% 90 10%
HanpsixeBne Ha 3axuvax nesi, < P 3807220 380
Uncho a3, . . - . - . - 3 3
KonHuecTBO TENJOPHIX 30K . . . . L. 1 1
Makcunasbyas paGouas temneparypa, °C . 850 850
[1pon3poIHTCALHOCTL OENH, K2f¥ . . . . . 45 75
BuYTpeHHI€ Pa3vepe THIA, AH

Anaverp (MaKCHMaJBHBII) C e e e 440 530

ravéHma . . . . . . . e e e e 630 790
[aGapnTuee pa3Mepet MewH, My

wapnRa . . . 1520 1550

AMHua PR 2318 2400

EBiCOTa . . . - 2145 2545
Ofwuii Bec neus, m . 2,0 2,6

Ryroswie neyn

B 3THX nevyaX aneKTPHYecKas HEPrns npeppallaercd B TEMJ0 B Ay-
re, ropsleii B rasoeoii cpeze.

Jlyroewe neun Ttaxxe GblBaloT MPAMOTO H KOCBEHHONO JieflcTBHA.

B neuax npsMoro neficTsil 1yrosoil pa3p s NPOTEKAET MEXAY JeKT-
ponaMH H HATpeBaeMblM TEJIOM, HeMOCPENCTBEHHO OTAaBaf TEMmaIO ro-
cnendeMy. [pimensiiorest nyroswle Tpexgasnbie U pexxe neyxdasgee ne-
YH MOBOPOTHOIO THMA.

B meuax KOCBEHHONO jeBCTBHS AYrOBOH Pa3psii MPOTEKAeT Memny
3JIEKTPOaMH, He KacasiCb HarpepaemMoro Tejla, KOTOPOMY TenJso nepe-
naercs usnyyenneM. [IpenHasHadeHH — AAf [L1aBKH THXKEJIHIX 1BeT-
HWX METajIoB U CIJ1aBOB.

Jlnas nnasku JIETKHX CNAaBOB APYIOBble MEYH HENPHIOIHb.

dnexTpHuYECcKHe NOBOPOTHHE AYTOBHE OLHO(pA3-
vue neun JIMO emkocteo or 0,5m u JMK no 2,0 m nonyunan
pacnpocTpanenue 445 MJaBKH ONOBRHHBIX OpoH3. [lpeuMyuiectso ne-
yell — BOSMOMKHOCTE AOCTHKEHHS BBICOKOIl TEMMEPATYPhi, MOIBOMSIO-
weft (popcHpPOBAKHO BECTII NPOLCCE MAABKI € MITHIMANBHEIM yrapoM.

Ilns nnaskH KpymHOraGapIITHOTO JIOM3 3TH MeYH HEMpPHEMIEMEE.

0 5Ha pl;c(,)'24 H300parkena 1yrosasn ajlenTpHyeckas feyn JIMO eMkoCTbIO
S 1,0 m.

TexHHueckas XapaKiepHcrika anek1ponyrosuix meyeir MO

MO o, MO0 1,v
ML £ T/ PO - 0,5 1,0
Seemwncth, Kemo .. L . . 250 3
Mpaw nnnte meoers oot 700 — 320 600 — 700
Payov o 1w vy -
Tem e s 250 — 300
. ,Lllvv"lbl' - 2‘0_3'0
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TexHuueckan xapaxTePHCTHKA 37EKTPosYTOBHX Neselt JIMK

EvkocTs neust, xe
MowHocTh -rpaucq:oop—
NaTopa, Kem
Hanpsxerne HA3KO#
CTOpOHb, 8 « « . .
Maxcuvansran chaa
TOK3, @ . . .
IuaneTp rpadHTHIHPO-
BaHHOTO 3'}EKTp0113
7
Pasnepnt nnaBnnbMoro
npoCTpaKcTBa, MM
LHAVETP . .
annwa . .
CayGima eavuet, 4%
Pacxon 3nekTposHep-
THI, K8mMeu/m:
npH NJIaBKe OJIOBRH-
HLIX (pou3
NpH NniaBKe JatyHed
Yacosas npoN3BOLH-
TEABHOCTL, Ke:
npH nJiaPKe ONOESAH-
Hux 6pona
OpH NJ2BKe JaTyHe.l
Pacxon ssektponos Ha
1 m meranna, ke
NpK NNaBKe OJIOBRH-
HLIX GpoH3 . . .
NpH MJIaFKe JAaT\ Hed
Bec Metannuueckmx
KOHCTPYKUHH, &2 .

Texnpyeckar xapakTepucTHka anekrponedell OKB-934 r OKB-935

EaKocTh NAABRNLHON CUHRH, K

Pop toka . .

Makcunanbhipit TOK, 6
Paficuee nanpsyenve, 8
YcraropsienHas MOIIHOCTD reHeparopa heim
Jaenenne Helitpasbhux rasor, K2jcu-
Makenmasibene pawepm 9nempona. LY

ATHHA . .

naaverp . . .

AMK 0. JMK &% IOMK "5 MK L0 MK 2.0
100 250 §00 1000 2000
125 175 250 400 500
100 100 110 110
1250 1750 2300 3000
75 75 100 100 100
480 500 700 800
600 840 1100 1140
120 150 10 2%

400 — 450 300 — 350 250 — 300 230 — 205 200 — 230

320 — 250 270 — 270 200 — 240 16v — 230 150 — ls0

120 — 140 200 — 250 250 — 450 600 — 700 99 — 1300

145 — (70 250 — 0 =) — 570 750 — €00 1300 — 150

3.0—-3530-36525-3020—-25 15—-20n

25-30256-3020—251,5—-20 1.2—-11
1200 1250 1800 2420

OKB-151  OKB-1')

60 160
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LJSitHa PN
WHPHHA
THCOTS

Ll\"pl h3e KRR ) ll\ll

(£
v
un

A"uu . [T

VY AeALnEIli PACNOA 3NCKTpusHE PRI, Ay b0 3 [

tA



OKh-834  OKB-935
Mps e 11 pepnt APaTAm.UOMO NTOPY JIOBAHIHS,
v o o ek 132
Fourtoy ur "1 a0 stnven a0 38
Bis 8 uME e o . 4 5.5
Coupr neo b sy 10080 . 5775 - 5845
36,2

¥ I 11 Bec neqm,

lyrorHe BAKRYYMHHE
Tponeun

OKB-934 u OKB-935 (puc.

rapiunccaxHhee 3.7eK-

25)

npenita3dnavyenbl 4a8

N.1aBkH BL.Q"KOPEZKINOHHbIX LBETHLIX MEeTasJIOB B BAKYyMe HJIH B Cpche

HelTPaAbHbIX Ta30B.

M1aBky MOXKHO BECTH ABYMA CocoGamu: pacniaBnerHeM pacXonye-
*OrO 31€KTPOIA 1111 PACIIAEIeHteM 34CbiNaeMOro B THTENb CKpani He-

’?ﬂ

4,

¢/

XY LN
I

Puc. 24. JIyroBam 37eKTpHuECKas news
IIMO:

J—mere g vy
PIEKIP- 1 4 —

s
pficaraia sl 3
FEYRRI

' — yronbHuil
- — DOBOPOTHL T

pacxoayeMblM  (rpagdiiTOBbiM)
saekTpoaos. Paanueka meran-
na p R reiiHbie GOPMB ocyLlecT-
BAETCS HaKJOHOM THIJS; 3Je-
KTPHUeCKas 1yra NpH 3TOM He
paspuBaercsi. B neun ycranas-
JMHBAIOTCA NATh PAaCXULLYEMbIX
3MeKTPONOB  AHAMETPOM 10
300 arat v asanHOW 00 500 At
KoncTpyxTiHBHas KOMIOHOB-
Ka O0UIX Meyeil BLINOJIHEHA
ONNHAKOBO Il OTJIHYAETCA OfHa
OT AP yroit pa3IHYHOIl EMKOCTBIO
muraefi: OKB-934 — 60 ke,
OKB-835—160 «.
HopmasawHas pabora anex-
Tponeuyell rapaHTHpyercs (Mo
ycropnsiM paboThl  IpHGOPOB)
npH Temrnepatype OKpYXaio-
uzero Bo3fyxa ot +5 o 1-35°C,
OTHOCHTE/IbHOIl BTaMHOCTH 10
80% s BHicOTe Hal yposleM
Mops He Buie 1000 .

JKensvaTaln 371eKTpONeNeli H KO IMIEKTYIOLIEro 060py n0BaHIIs He

JOTYCKaeTcs B Cbl]‘hl\
UOMEULEHHAX, B [I° < ilit ¢ 1.8
Cpey (PAsIMUHBIE 1,

b PiKNBIX, ROKAPOODNACHbIX 1T

L sPbIBOOLACHDIN

. IMEIOULNX HCHOPMAJLHYIO BO3MY LIHYIKO
-UkHe rassl, Mbiab).

S-BKTPOMEYL LOCI0MT 13 ABYX OCHOBHBIN YacTCil: (J13BHJbHON Kit

Db I B (MG CHCLL L,
i [rasuoian rawep
COMIEADRAHT Y ety ]
EUR SO I PR TIEI TR
A R TR N ST TN TR

B L T R L e TR R Y

IN¢.(CTaBnAeT cOB0I BOROOX1aXAaEMHil COCYT
I kpeuukoit 4. Koxy X csapen H3 ABYA Wi
- THATHUCCKHX ABINIL T HENO/ABINKHO YCTAHOB
K omtbaatelt yacy KUXKYXd BBapeHbl MarpyOxn nas
Bpawetnia ctona, CNy¥Kawero nogcrapkhon



Puc. 25. O6wuit pua ' raGapiTHue

paIaMepnl  RYTOBIX  BaRyjMHBIX

rapunccaXunlx 3nexTponeyen
OKB-934 1 OKB-935.

I — KOMyX, 2— NoBopOTHwh cron nin
QopM; 3 — YCTAHOBKE THINA, § — KphLsa;
5 — GyHKep €  BHOPAUNOHHHM DHTATF €N,
6 — MeXZHN3M 3arPyaKit =JPKTposinB: 7 —
XpHIIKE; § — MEXAHH3M 54rpyikn GOpM
9 — BENYYMHAS CHCTeNu: (-~ MeXBUHIM
HAKNOHA TKCAA; [I — NOBOPOTHOC ynNothe-
Hite; /12— Npubo] NEPeMEli®HHA 3NeKT| CL4

a8 nureiihpix GOPM, i MeXaHII3Na 3arpy3kil INEKTPOICB, a fansKe nar-
pPYOKM A8 NpHCOENUHEHIS BaKYyMHOI ciicTeMbl. B Bepyreil yacrit ko-
HKyXa HMEITCH 1Ba COOCHLIX MNaTpy6ka JIA YCTaHUERH IBUPOTHEIX
YDJIOTHERHA MEXaHil3Ma HAKMOHAa THLASL H DAatpyOun  TORGIOIDNLY
K anekrpony. Ha 60KoBOIl cTeHhe HaxOQITCA NMAaTPyGOK LISt 3arpy IKK
AHTEIHBIX (OPM, KOTOpLIT 3ahpPHIBAETCH APHIWKON 7, \CTaNOATEHNHOR
Ha POJINKaX B HANPABJRIOILIN, PACNOIONKEHHHX NCL HETWIBLUIM ° 108
K MJOCKOCTH paybeMa. [lepemeiuenie KpBULKI I OPHKEN € K QIaHUY
narpy6Ka OCYWeECTBAAETCH 3.1€RTPONPIBOIOM.
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Kpuiltha 4 hamepb Npeictapiser coboil CBapHYIO MCTATIOKOHCT-
PVRINIG, HITOTOB.IEHHYIO 13 ABYX 3AAHATHYECKNX AHNUL, $paanua u
obeuaninn. B Hee spaperd naTpyOsH Aqs yCTaHOBKH GyHKepa 5 ans
2rpy3KN 3IEKTPOROB It KOPNyCa TAsnenok. Ha hpuillike chicHTHPOBA HA
niolaaka A8 obCIYMbBAHNA.

Byikep 5 06pa3oBaK WILTIHIADPOM € KOHHYECKHM NHOM H KPHILUKOII.
Mox orsepcTheM B IHE PAcNOIOKEH JIOTOK BHOpALHNOHNOIO NHTaTens,
KOTOPHIt NPIIBOAATCS B ABHIKEHHE OT 3/1ERTPOLABHTATENA [l IKCIEHTPUKA,
npeofpasyloero BpallaTebHOe ABWXKEHHE B BO3IBPATHO-NIOCTYNATesb-
Hoe.

BryTpH KaMepbl pacnosioxeH MoBopoTHulit cran 2 aas ¢opwm, ycra-
HOBIEHHBIIt Ha OMOPHOM WLAPHKOMONLUNNHKKE I NDHBOAHMHE B ABIDKE-
HHE 3.1ERTPONPNBOMOM.

TaM e pacnoaOmeHa Hec\las CBapHAf paMa, Ha KOTOPOil pasMe-
ekt M1aBIJILKBIE THIE1b B MEXaHI3M NepeMellleRia 3NeKTpoaa.

[laasneubiit Tireas npeicrasnser coboii ceapHOii BONOOX.1aX nae-
Mblii KOpPNyC I3 yT1€POXNCTOIl cTanll, BHYTPIE KOTOPOro HaXOAMTCH ul-
JHAPHYECKHH rpadiTOBHIl COCYA CO CINBHWM HOCKOM. Jlns onnasie-
HHSA HacTblaelt, OOpa3yaUIINCA Ha HOCKe MpH CAHBE MeTadna, Npenyc-
MOTPeH rpaduTOBLIt 37eKTPOL, 3akpenjeHkulii Ha Tpaeepce. Ha
Hapy»XHoil obevaiine Kopnyca pacnonoxena o6MOTKa, NPeAcTaBJsfio-
wasn coboil KaTyliKy MEeAHOro Nposojia i NpenHa3HaueHHas Aas crabu-
JIH3ALK TOPEeHHA Nyri H NepeMelllltBAHNY NeTaaa.

Mexanuam 12 nepeMeuleHits 971eKTPOfla COCTOHT H3 TPasepcwl, Me-
pemeLlalolLeiicA NO ABYM BEPTHKAMNLHHM HaNPaBnsiownM, I ABYX BHH-
TOB, NPHBOAMNBLIN BO BPAlleHile OT BeNYILErO Bafa NPHBOAA MEXaHH3-
Ma [2.

[Npieon COCTOMT H3 peayKTOPa C 3.EKTPONATHHTHbIMH MydTamu
H IBYX MOCTOSIHHO BKMIOUEHHBIX 3JIEKTPoAsiITaTeNell NepeMenHoro ToKa
MOWKOCTBIO | H 14 ksm. DnenTpoMarHiTHLIE My(TH OCYICCTBINIOT Nepe-
KTIOUEHHE CKOPOCTEii i pesepcHpOBaHie JBHXKEHHs TpasepcH. BHHTH
3alllHULIeHb! OT TENJIOBOrO HAMYYeHNs H3 THIJIA TeJecKOIYechiMH 3Kpa-
HaMH.

Pama, va KOTOpO# ycTanoBNeH THrenn, 3aKpersiena Ha ABYX NOBO-
POTHBIX YNJIOTHEHHSX, COOCHO YCTAIlOBAEHHBIX HAa NaTpybKax KOKyXa.
Yepes 0an0 ynaioTHeHRe OCYLICCTBASETCH MONBOL TOKA, A TAKXKe NO1BOL
W OTBOA BOAN K THT/IO. Uepea Apyroe ynnoTHenne NPOXOAHT BenyuLnil
Ban MPHBOAA MeXaHH3Ma NepeMellCHNs 9.1CKTPOLAa; CaM MpHBOL KOH-
COIbHO 3aKpen.ien Ha HapyXHOM ¢u1aHile NOBOPOTHOTO yNaOTHeHs /1.
Yunotrense Bana ROCTHTAETCH YETLPBMS CaJlbHITKOBHIME npokfanxa-
Mi, CPeAHAis NTOTOCTL MEXNY KOTOPLIMI 3ano/THEeHa BaKyyMHbIM — Mac-
JIOM, a Jige KpafiHile NOMOCTH NOJICORNNNEHb! K CHCTEME 1 PUMEXYTOYHOI
OTKaukH, Gnarofaps ueMy NPeOTBPAILAETCH BbLDKHMaHIlE Macjia N3
CpeaHeit notorH,

Mexamir v 10 vaknona T s coctonT 13 37eKTponBHraTens NOCTOsH-

f{(}l‘n Tutet. DA, KTOPA H UENROf nepegaysl K 3se3n04YKe MOBOPOTHOrO
YHIOTHEHRA



MexannaM 6 3arpyski 31eKTPOJIOB CKOMITOHOBAH M3 BepPTHKANLHO
ycTanosneHnoii B hamepe Tpy6bl, 3aKpenJienHoil Ha eée BEPXHEM KOHLUE,
NJACTHHB! B BILE CeRTOpa, MOBOPOTHATO ) MIOTHEHNA 1 npneona. Hepes
N10K B KPHILIKE KaNepPhl 34eRTPOAL! Y TAHABANBAIOTCH Ha CEKTOp i NpH
MOBOPOTE NOCTEAHETO MOTYT MOCIEN0BATeALHO NOABOAHTBCA MOA TPpa-
BepCY AJs nplnpaphH. Ha cexTope yCTaHOBEH NOTOK, Hanpas/IfoLUli
wixty 13 sn6GpalNOKKOro MiTaTens 8 THreab. Bpawerne cexropa npo-
H3BOAHTCA OT 3JIEKTPONPHBONA, PaChO;Iaraiollero CeMbi) hOHEUHBLIMH
BBLIK/I0YATETAMH, PHKCHPYIOWIHX CEKTOP B MOJOMEHHAN MOL 3arpPy3Ky
1} MPHBAPKY 3JEKTPOAOB H 3aTPY3KY LINATHI.

Mexanusm 8 3arpyakit JopM pacnoyIOKEH Ha CTosle nepes 3arpysou-
HLIM NaTpyOKOM KaMepbl i COCTOMT H3 3JIEKTPOABHraTeJsis, peayKropa,
TeNEXKKH 1 non3ywa. I1pn nepeMellleHN TeJeXXKH NO HampaeasioUIHM
CTONTa MO Hell NPH MOMOLH TPOCa ABHKETCS MON3YH, TOIKAIOLWIT POPMY.
TaknM 06pasoM, xox (OpMbI OKa3bIBAETCH BABOE GOJBLIE XOAA TENEXKKH.

BakyyMuas cicreMa 9 meun CKOMIIOHOBAHa M3 JBYX MeXaHIYECKHX
6ycrepubix nacocos JIBH-1500, x8yx ¢opsakyynHbix Hacocos BH-300,
3aTBOPOB BeHTHJEIl, QineTpa H BaKYyMnposonos. K ¢opBakyyMHbiM
HacocaM MpHCOEANHEHa CIICTeMa MPOMEX) TOUHOI OTKauKH PasbEMHbIX
YNJOTHERH# KPHIUKIF KaMephl, ABeplbl, KpuLleK OyHKepa H Nl0Ka a1d
3arpy3KH 3/1eKTPO/IOB, a TAKIKE MOBOPOTHOIO Y MJIOTHEHHA BaJla MEXaHH3-
Ma nepeMellleHHA 3JeKTpoaa. TOKOMOAROA K TPasepce — 3enTPOABHIa-
TeNo OCYLUECTBJEH MeRbIMH THOKHNI KabeldsiNm, a K THI.II0 — Yepes
BOCONJIAXK JaeNOe NOBOPOTHOE yNIoTHeHne It MenHyio uniHy. CekTop
MeXaHH3Ma 3arpPy3Kll 3TEeKTPO/A CORAN HEH C TCKOMOABOAOM yepe3 Tpyby
NOBOPOTHOTO yMJOTHeHH 7. KORTPONb BOAOOXaa)KaeHHs Neyn Mpoit3so-
ANTCA MOCPENCTBOM CTPYHHBIX pele H KOHTAKTHHX TEPMOMETPOB.

Jlns v3MepeHHs M 3anHCH BARYYMA M€Y MpPE1)CMOTPEH BARYYM-
MeTp € AaTUHKOM If MOTEHLHOMETPOM.

Yrnpasnenire NpoueccoM MAaBKI OCYLIECTBIAETCA KaK aBToMaTi-
YeCKH, TaK H BPYUHVIO (ANCTAHUHOHKO). ¥YrpasIeHile MexaHH3MaMHK negil
i BAaKYYMHOIl cricTenofi pyuHoe (anctakunonxoe). [NocnenosarensHocts
paboTH MEXaHH3NMOB Neull i BaK) \ MHO{l CHCTENH 06t NeUNBaeTCA NpH
MOMOILH GAOKHPOBKIL.

s GesonacHoCTH OOCIYXNBAIOWEro MepcoHa1a Meyb PEKONeH-
AyeTcA YyCTaHaRINgaTb B CELHANbHON 3allMTHON KaNepe.

HaG6monenie 3a nmpoueccoM MiaBleHiss # pa3iHBhE MeTan1a se-
IETCA Yepe3 ONTHYECKNe yCTpoficTBa.

[13Mepenite TeMnepaTypbl MeTasula OCYUECTBASETCH PalialltOHHbIM
[TIIPOMETPOM.

Topsinok patotsi snektponeurt OKB-93¢ (OKB-935)  cneny romumii:
€ 1OMOLLBLIO MexannaMa 3arpy3kH Ha NOBOPOTHHIIT CTO.1 ) CTAHARIHBACT-
Csl NATb NPeABapHTEALHO NPOC)WeHHHX JanTeitiex dopm. Ha certope
VCLINABINBAIOTCs 3NEKTPOAH, 110C1€ Yero Meyb JaKpLIBAETCH 1 BaKyY-
MIIpyeTcs.

Cekrop mosopaviiBaeTcst TahliM 06pa3oN, YTOGL! 3MEKTPOA OKa3ascst
MoA OraphOM, 3aKperJenHbiM Ha Tpasepce. [Tocne npHsaphi snekTpona
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y. OTapny. CEKTOP BO3BPALLAETCS B HCXOAHOE MOJOMKER1E H TOC e N1POT pe-
Ba TapHICCAaXa HaultHAeTCs MPOUECC Pacriasientis [To noayuckuu
HEYGXOIMOIO hOIHYECTBa KHIAKOTO MeTaffaa THIedb HAKJIOHFETCs H
MeTal1a 3anoHser Gopmy.

3aTeM THFe1b YCTAHABMIIBAETCH B BEPTHKAJIbHOE MOTOXKEHHE, 4
¢Toa ¢ opMaMil MOBOpauNBaeTCs, NOABOAs oyepennyis Gopmy MOA HO-
con THras. TIpouecc noBTopsieTcs A0 Tex nop, NoKa He OKaXyTCH 3anon-
nennuMi Bee dopasl. 32 oanti paGouHit WIKA BO3MOXKHO NOJyyeHue na-
™ oTABOK 6€3 HapylUeHNs BAKYYMa B KaMepe.

B cayude niepernaBa OTXOA0B JINTbS OHM 3arpyawTcs B Gynkep
nepei HAyaZOM M7aBKIl, KOTOpas BEJIETCH HEPACROAYEMbIM rpantTo-
BLIM 57eKTPOIOM, YCTAHABNHBAENHIM . TpaBepce B3aMeH orapka. U3
6yHKepa 11eKOTOpOe KOJHYECTBO OTAOLOB aacHiaercst B Tirede. [loc-
Je pAacniasfeHns nepeoil nOpulH 37€KTPOA GHCTPO NOIHHMACTCR H B
THTeNIb 3aCHiflaeTCs CNeAyIOllasn NOpUKA.

HHpyKUHORHLIE Neyn

3uaunTebHOE pacrpocTpaneliie B NOC/JAEAHHE roabl NOJYUMJH HH-
LYKLHOHHbIE 3JEKTPONextr.

B 3THX nmeyaX HarpesaeMoe TE/O MOMELLAETCS B MePEMEHHOE MarHRT-
HOe Mosne H HarpeBaeTcst HHAYKTHDYENHM B HEM TOKOM.

I8 nnasKi UBETHHX METaNNIOB NPHNEHAKTCH HHAYKUHOHHWE fe-
Yii ABY X THIIOB: C JKEJE3HbIM CepledHHKOM H 6e3 3KeJ1e3H0TO CepleyHHKa.

B HHI) KUHOHHBIX MeyaxX HOPMaJbHON YaCTOTH C MeJIe3HbIM cepaey-
HHKOM T€10 Harpesaercst O MPHHLITY BTOPHUKOI OOMOTKH TpaHcdop-
Martopa, IMCIOLIETO Ee/e3HHil CepaeuHHK.

B RHIAVKUHOHHBIX MeyaxX BLICOKOI!, CPeAHeit 1 HOPMaJabHON UaCTOTH
(0e3 »eNe3HOTO CEPAGYUHHKA HarpepaeMoe TeNO HarpeBaeTcs Mo NPHHLMHMY
BO31) LITIOrO  TpaHcopmaTopa 63 HKeNesHoro cepiaeuHHKa.

Tips xenannn nonyunts yacrory toxa no 10 000 ey B kauectse Kc-
TOUHIKA TOKA BLICOROI HAaCTOTH O6BIMHO MPHMCHSAIOTCH MALLHHHbIE TeHe-
paTopti, npeacrasasnioise coboit arperaT §3 aCHWHYPOHHOTO IBHTaTesi s ¥
COGCTBEHHO rerepatopa. K n. a. MalwMHHHEX reHepatopos poOCTHraer
70—80%

st noayyerus uactotsl Toka 6onec 10 000 2y npHMessioTcs  aM-
NOBbiC TEHePATopL!, COCTOSAILHE H3 CIJIOBOTO MOBHILLAKGUIErO TPaHeGOp-
MaTOpa, BLINPHIMHTENst, JaMIIOBOrO rexHepaTopa, KonefaTeabHOrO
KOHTYPa H HHAYKTOPa, CIYyMALLero neybio.

KoneGamiist Buicoxoll wacToTH, co3napaemble B NaMIOBOM resepa-
TOpe, NOLAIOTCH B HHAYKTOP, BHYTPH KOTOPOrO MPOH3BOANTCH HArpes
TRONPOBCLALUN X MaTepanos. Muaykrop, Bo mabexanste pacnaasne-
HUS, BRIMOTHAC/CH B BRAC cNPanit K3 MEAHON NOAOH TPyGhll, OXJa<-
BT BopoLl,. MaTepilaael, 10X0 NPOLOAALLIC TEMMO, MOMKHO Harpe-
WATI, NOMELAs X B ¢ . uH B3 NPOBOASILLErn NaTepnafa

Huoyr o s 'PETPONCYN € MCIC3HBM
SEYPLERIA L o ape o rako o1 cofioll TpanaopMaTop

o



[Mepanunoft obmorkoil sTOrO TparchopMaTOpa CAYHKHT METHAR K-
TYWKa (HHOYKTOp), Noca)keHHas Ha CepieuyHNK (MaCHUTONpUL+:4) N3
NAacTHH 3JEKTpoTeXHsuecKofl craam roaumuon 0.05—0.7 mu

KosLuesoil KaHaat ¢ pacnias/ieHHbIM MeTaqlT M MpelcTanaser ¢
6ofi Kak Obi BTOPHUHY10 OGMOTKY. ¥ CTbsl 3TOTO haHa 13 Bbl wOAAT BN
Ty NeuH.

Ipu noasoge TOKa K HHLYKTOPY B KaHane HHAYKTHPYETCR TOK
HI3KOro Hanpshxenus nopsaaka 6—10 6, npu 310\ cHaa ToO 4 .(OCTHI 4€T
necatH u Gonee ThicAY aninep.

TOK, HHAYKTHDYEMblii B METa/JTHUECKUM hOTbLE k.IH3 14, Neperpe
BaeT pacNyiagfeHHbifl MeTa 11, BH3bIBAET elu LHPK® TALHK: W MKw el
HHil OTAaeT cBOE TEN.10 pacnJasIifeMoil wHxTe,

[Meyb cocTORT H3 TPEX YacTeii: WaNXTLI, MO Lu.  LIMHA € M1aBH 6
HHM KaHaJOM W MarHHTOIIPOBOAA ¢ HHAYhTOPOH

JKuznknit Merana ue BbIJINBAETCH H3 KaHa.a B Npous DKEHH: Lue il
paboTLl eyH, T. €. KaHaJ BCera 3afonHed METasLIoOM.

KOHCTPYKLHS HHAYKTOpAa 3aBHCHT OT CHCTEML! <lu o Y.JaAKIcHHR
[pn BO3aYLIHOM ECTECTBEHHOM I NNPHHY ANTETLHOM OXJ4. KX HIIL HHXS k-
TOD BHIMOJAHAETCS B3 MEAHbLIX WHH, H30.THEOBAHHBIX actu TUM H.TH Th LHE#
H3 CTEK/RHHOTO BOJIOKHA, a MpI BOMSHOM OXJAMUIEHIN — 13 M, {HbIA
TpyG6OK.

Tak Kak HHAYKTOp (paKTHUEeChH HaXOAHTCA BH)TDH M:ull H Harpes
€r0 NPOHCXONHT HE TO.IbKO OT MEOTEhAIOILEro Mo HeMy TORA, »0 0 T
H3JlyueHIls) OKpyKalouleil €ro KAagkH, 1% DKHbI GBTb TP IHRTE! (1l Lk The
HHE Mepbl B/ OXJIaXKAeHHs HHIyKTopa.

B MennHx nedax 10 30 av-a ba Pazy ¥ 3MOMHEO cCTEUTBEHHO: %
JAXKIEHIIE, HO OAH 3TOTO HEOONOIIMO [OPILIMITAT & Pus Tt Lbshanie,
KaKvaja, 4TolB MOMYYNTL BEPTHE LIBHO VC' 1! 66 IWHHLIL LILIHH. 3« 1t
AYKTOPOM It TEM CaMbIM CO3iaTh YCHJAEHK 1Y acul Mg . w2

IOas neueft mownoctbio or 50 10 200 K- J Kx Qaty OpHMen-w il
HCKYCCTBEHHOE BO31) LIHOE OXJIAXAEHNEe, 3 15 ¢ NJIbLILIE MOUL X\ TIl—RN-
LSIHOE € 1062 BOYHBIM BO3AYLUHBIM OX.1aXA¢. 11 s CTEHOK 110I0BUTO hdMHS

[Meun, He3aBICHNO OT MOUIHOCTH I Ha3HayeHHs, OCOPN [y OT\ 8§  Me-
\aHH3MaMll HAKJIOHa ANist CIea MeTan1a. B nevax MOMHOCTHIG 30 S0 Kerre
NPHMEHAETCA PYyYHOIl NPIBOJA HAKJIOHA.

HHay KunouHbie 3enTPOMeUll ¢ XeJe3HbIM CepPAEYHHIAM Av.19mTCR
Hanbosee COBEPLIEHHBIM 11 ShOHOMITUHBIM MIABILILHBINL ATPC!Tisl 1M
LBETHBIX METaJJIOB M cnaasoe. ORIl NPINEHMIOTCH 141 MAahal Mol
LNHKOBHX H aJIGMHHHEBHIX CMJABOB.

OcCHOBHBIMHE  [TPENMY (IIECTBAME L HAMN RIUIOHHBIN  TICIGE 8B 19ITCS

a) BHICOKas NPOH3BOANTE.ILHCITL,

6) Manuift pacaon sHeprim;

8) MHHEMAJbHbl, NO CPaBHUJIHO ¢ U4 HAMH THMaMIE neyed, Vidj
MeTanna;

r) GaaronpusATHble CAHNTAPHbIE yCAUBHA TP 1d

Mepuognucckas paGoTa HEG.1ATOMPIATHO Chi3itenCris Ha 3Tt
MeYax, Tak hdh B I)Ya€ YECTbIN OCTARC PR IF LN O W hirad JRsHE 1 &
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JIKZeT ONACHOCTH Pa3pHBa 3aMOPaKHBAEMOro BHTKA It paspylUeniis
[1010BOFO KaMHH, ONBATHBAEMOTO ITIM BITKOM, @ NOLIEPXAINIE METAN-
73 B PAa3CCPETOM COCTOAHIIN BLISWBAET IOMOAHHTETBHEN! PAcNOL IHep-
THIL

Ha pne. 206 noka3saH cXeMaTlueChiil paspe3 HHAYKLIOHHOI Ka-
HAILHON MEWI ¢ XeTe3HN cepieynn koM. [TpiHumn paborn ee 3aKmo-
4aeTcs B TOM, YTO KOJBUO KIAKUTO MeTaA/1a B KAKANE nevlt, Rak yie yka-
36IBANOCK, CIYVRKIT BTOPHYHOI! o6MOTROIT meyHoro TtpanchopmaTopa.
[Nepeveninuiii TOh B NepBHYHON KaTylke BO3CYMAAaeT BOKpYr Hee
MepeMeHHOE MATHHTHOE Mose,  KoTopoe
IHAYKTHPYET BTOPHYHBI TOK B KOdble
KUIKOTO MeTajnia neud, nepexoasullit B
TENJOBYI0 3HEPTHIC M CAYKHT HCTOYNHH-
KOM Harpesa Il MJaBAEHNS MeTalfla.

HuaykuHoOHHBEe Neuu Ges
Menesnoro cepareynuxa. [lpmn-
unn paboThl HHAYKIMIOHHHX reveil Gea
IKENe3HOTO CePAEYHHKA OCHOBAH HA TOM,
yTO B 1:060M NPOBOAALIEM MaTepnane, Io-
MElLEHHOM B NEPEMEHHOE 3JIEKTPOMArHHT-
HOe noJie, HHAYKTHPYIOTCA UHMPKY.HPYIO-
e No 3aMKHYTHIM MyTAM TOKH NpOBO-
NMOCTH (Ha3piBaeMbie BHXDEBBIMH TOKaMI,
uan TokaMhn PyKo), KOTOpble I MpPOH3BO-
AT HarpeB MaTepHana.

Prc.

26. Cxevativeckuil
paspes MHIyKUHORHON Ka-
HATbHOW MENH C IKEJe3IRLM

CCP}IG'{H HKOM®

1 — navepa. < — Oruc vnOFNan Gy-
T aChs 1 3 = TadloBs A Mo JIALEHAL
4— N1, HABHEA LUN' 3 — Dep-
BIYAAR OGMOTKA. 6 — MBIHHTHIIL
CEPI YHHK

ITeKTPHYECKHIt

KOHCTPYKTHBHO HHAYKUHOHKbE Meul
6e3 KJIe3HOrO CepAeYHHKA BECbMa MpOC-
Tol. OCHOBHBIM 3JIEMEHTOM KOHCTPYKLUMNI
ABIACTCH  WHAYKTOP. NpeacTasfigioultit
coboil cntpasie H3 MellHOIt, OXJaXaaeMoit
BOIOIl TpYOKM, nNO KOTOPOi! MNpOTeKaer

fepeMeHHbIt  TOK HeoOXOMMOfi CHABl M 4acTOThi.

BHyTpH cnupann co3gaercs NpakTHyeckh PaBHOMEPHOE KOHLEHTPHPO-
BAHHOE MEPEMEHHOE MATHITHOE no0.e, B KOTOpOM MOMCILAETCH OTHe-
YNOPHBIA THIrETh C pacnaBiseMblM METaJlIOM.

OcHoBHOft BeHUNHOI, onpegensiouleli cTenens sPpeKTHBHOCTI Npit-
MEHEHHS HHAYKIUHOHHOI naaensbROl Neun 6e3 KeNe3Horo cepneyinnka
AB.IACTCH 3NeKTPHUECKHIT KOI(DINIEHT 110/1€3HOTO AefiCTBiA HHAYKTO-
pa, npeams{lmouum coboit  OTHOWeNnNe MOWHOCTH, NeépenaBaeMoit
B HATPEBAEMbIH METAJLN 3,IEKTPOMATHHTHLEIM NOJEM HHAYKTOPa, K obuieil
MOILHOCTH, NOTPEOAAEMONt IIHAYKTOPOM OT HCTOYHIKA MHTaHHA.

Tax Kak LBeTHbIe MeTalubl OTMINYAIOTCH OTHOCHTENBHO MaJIbIM YA b-
HbIM 3JIEKTPHUCCKHM CONPOTHBNEHICM N0 CPABHEHHKIO € UEPHBIMH MeTal-
JlaMH, MX 11712BKA B HHDY KLUHOHHLIX meyax 6e3 MKeNe3HOTO CepledHHKa
COMPSIKEHA C MOHILACUHLIME 3HAYEHIAMN K.M.J. NHAYKTOpa H, CAeno-
BATE1bINs, € TNOBBILCHHIIM 3.1¢ ILHGIM PACXONOM 3JEKTPOSHEPTHH Ha
PaChaaBicHlie MO CPABHEHMIO . PACAOLOM 3JIEKTPO3HEPritt B HHAYK-
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LNOHHHX MNEYaX C KeJe3HbiM cepaequHkoM. B nocnesnee spems sce
Go.1ee WHPORLE PaCNPUCTPaRerite MOMY4aT GeccepIeUHHKOBbIE HHIYK-
LHONNBE [eutl NPOMBILLIEHHON HacTUTH AN MAashil LBETHHX MeTal
JIOB M cna1asos Hinke npHBoalTCs rexmimeckoe OMHCanie HeKOTOphIX
u3 HuX.
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Puc. 27. HuOVKUNOHHAR THTe/LHAR [EYb OPOMNUI NEHHON

yacrorsi ITAT-1 2Aa8 nnaskn 2 1LMHHUR B i ch o o
{(BHHH3TO):
I — KPBULKY, - — YCTIHOBos HUAV 1070, . — womy s rsalionn = f— 30
Poncd

Huaykunowrnans THrensHas 3JeKTpONEYs
HAT-1 npompiLLieRHOM yacToTa (pic. 27) Ans naaekil aJAIOMBHHA H €ro
cn.1asoB Nu CPaBHEHHIO C N1AaBAOI B paHee NPIMEHAEMON 3aekTponeus
conpotusaenstst CAT-0,15 naer 3HaunTenbHulit SROHOMHYECKHHT 3pdeRT
3a CUET Pe3nOro CHIbkeMA yrapa metania ¢ 6 go 1—0,5% n yMewbure-
HIf YLEJbHOTO PACXOAA SJERTPO3HEPTI.
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TexHHUECKAR XAPAKTEPHCTHKA 3neKTponevw HIIT-1

JSlatyub Meab

EukocTn Neyn, m . . . . e . 1
MowrocTs MYl yCTIHOB! remran (no rpaic

dopuaTopy), K6-a . . e e e 400
MourocTs, NOTpetaAeMan

neusto, KEM . . . . 287 266

YCTaHOBKOH, K6M 307.8 287,5‘_
ChvoManranus  neun Yepes omnodasnbiii

TpanchopMaTop Mow-
rocTpio 400 A6.q Hanps:
wennes: B, H. 6w IC

k6, H. H. 518-173 6
e . . 50
Hanpswenne (HO\IHH:!JI!:HOC;. o . . 475
Koaddiiuens MounocTs

663 KOVNeHCALMB . - .+ . . « . « - - 0,15§ 0,14

C KOWNERCAUHENl . . . - . « - « « - + - ) 0,96
PaGosan TennepaTypa, e e 1200 1225
MoHocTh  X0M0CTOr0 XORA )cranoukll xem 67,4 . 626
Hanprakenie xonoctoro xofia, 6 . . . 216
YiemHuit pacxol 9mekTpOIHEprHit \cranos

Yacrora, 2y .

KOil Ha pacrJjiaBfieHite, Kanq/in . 470 660
Bpeun pacnyIaBieHs, & . . . « + . . - . . 1,52 2,3
TIpoH3BONATENLHOCTL MO PACTVIABIEHHIO, m/q 0,655 0,435
OfnHit  pacxonl  OXNAXpawuleii BOnbI, A'Y 547 5,72
nemﬂan RapJieHin  BOIW B BETCH HHAVKTO

pa, amm . . ., [N 1,6 1,7
Bec Mewanmxom:rp\xuml new, m . . . .. 4.2
O6uufi Bec ne9d € merannoM, m . . . . . . 6,7

TpeGOBaHNAM IKCIIYaTaUHH, a T2AKKE 1PN NEePHONNYECKOM PeKHME pa-
60TH! H NPH YaCTHIX CMEHaX BHIMJ2BJAEMBIX MaPOK CMJ12BOB.

OcHOBH2s1 Macc2 WIIXTH JOMKH2 NIMETb Pa3Mephl KYCKOB B YCJIOB-
HOM nHaMerpe He Menee 10 su. Pacnnasaenne Menkofi WHXThi MOXET
6bITb OCY LLLECTBJIEHO TOJAbLKO NMPH HaJNYMHIl B Tleyll OCTaTKa pacljasiien-
HOro MeTtana («6osoTa») OT NpenbiAylleil NA2BKH HAH C NOMOLLBIO crie-
UH2/1bHO NPHTOTOBNEHHOI GoABaHKi, cocTapastoweii okono 20% ot eM-
KOCTR TRTJAS H COOTBETCTBYlolleii ¢opMe THIASA.

SJleKTponeyb XaPaKTEPH3YETCA HHTEHCHBHEIM 5J1€KTPOMHHaMIuec-
KHM TepeMELUNBaHNEM MeTanna, O6ecreyiBaiowiM OfHOPOAHOCTb TEM-
nepatyput 11 XHMHYECKOrO COCT2B2 PACNA3BJCHHOTO METaJ/12 H HI3KHM
yrapom Meranna, coctasisiomnm  0,5—17%

[leub npencraenser coboit hKYX NPAMOYTONbLHON GOPMB, BHYTPI
KOTOPOTO MNOMeELUEH2 YCTaHOBKa HHAyKTOpa.

Ilns 6onee NOMHOTO HCMOAB3OBAUKSA N PON3NOANTENLHOCTH TIEUN 1 BO
u3bexatlie notepe BpesieHl ua nepedhy [ePOBKY THTNA y3en «yCTaNOBKA
WHAY KTOpac, cOCTu AWM H3 crBCTRelHO HHAYKTOPa, Mar HiTONPORQIOR,
HaOMBHOTO THFNA 11 6t TOHNPOBANHON NOANIL, CHENAH BLIEMHBIN 1t npa
BBIXOlle €70 P CTPA (1 JEHSALTCH 13 P2HEE NOAFOTOBJENHO yc1anoahou
HHIVFTODA © o} Tepo tHHBIM M [IPOCYLIEHHBIM THINEM,
r0
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Puc  29. HuoyKuorKas newb NpoMBILINEHHON 4aCcTOTH
HJIT-2,5 gan nnaeky cnnasos na Mefuol ocHoee (natyneil,
6pon3, mean) (BHIIHITO):

I — KPHIUKA, - — Y1 HODKE HHAQY»T 71 "—K s . wofe  § —paMa

K xomyxy neun Kpenutcs KOXyX BubBonos. [leus csepXy 3arphi-
Ba€TCA (PYTEPOBAHHO{l KapOYNOPHBM GETOHOM KPBILIKOM, CBOGOIHO
repeMell2IOIETiICA  Ha pPaMK€ TPH  OTKPLIB2HHH H  32KPLIBaHHI
BPYUHYIO.

PaanuBka MeTanna OCYUIECTBJIAETCS YEPE3 C/ANBHON HOCOK MyTeM
H2KJIOH2 1eult B OHY CTOPOHY Ha Moboil yroa fo 95° ¢ noMoweio  ruf-
PaBJIIIYECKOFO MEX2HH3M2 HaKJOHA, COCTOALILETO H3 JBYX [1) HKEPOB,
M2CJIOHATIOPHOIl YCT2HOBKH N 2TNa2paTypul TIAPOTPHEO1A.

ToKonoasoa K Teyn OCYLIECTBASETCS THGKHMI BOLOOXJI2XI2EMb-
Mi KabensNi.

YcTaHOBK2 KOHEUHHX BHKAiouaTesiell OGECeuilBaeT OTKJIOUEHNE
OHT2HIA TEYNl TIPI CITIIBE MeTanNma.

HunyxkunoHHas THTeNBHaad O3N€EKTpomneus
11 JIT-10 mpombiunenHof yactoTH (pric. 30) NpegHasHaueHa JUIA N12B-
K1l CNLM2BOB HA Mennoil ocnose (6pous. naTtyHi, Menn). Pexonewnyercs
L5 HCTIOML3OBaHIA B32MEll PaHee TPHAEHSEMBIX OTPaMKaTeIbHbIX (ra-
30BHX 11 HEPTAHBIX) Neyedi, BCICICTBIE PE3ROCO CHIDKEHIIS yrapa MeTall-
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Texuuveckan XapakTepucrHxa anexrponessn HAT-2,5

JoTyHs Bponss
EVKOCTL MEUR, M . o o o o o o o o « o = 2.5
MonHOCTL NEwly YCTIHOBJIEHHAR, Ké-@ . . . « 1300
MoutHocTs, NoTpeG.asesan, Kem
NEYBIO . .« « . i s e e e e a e e e s 686 663
ACTAMOBROB . o o o s o o o 0 o 0 o v s 720 697
CXeMa NUTAHHA NENH . .+ « o + « o o = + » Yepes omnodasnnft

TpancdopMaTop moul-
HocTio 1300 ws.a man-
psiskenitem B. H. 6 uau
10xs H. H. 1160+-290 &
Yactora, nepicex . . . 50

Hanprxenne (nomlmnbhoe), [ 10652
Koaddiuiient mownocts

6e3 KOUNEHCAUMH . » « - « - - . . - - 0,145 0,139

C KovneHcauMelr . . . . . . . . . . . - i
Pa6ovan tevneparypa ‘C . . . [ 1200 1350
MoutkocTs X0MOCTOrO XORa ycrauoaxu. Kém 100 154
Hanpskehue XonocToro xofta, 8 . . . . 399 508
VY neasHbilt pacxoa 3.7eK TPOIHEPIHI, KamI- u/m 356 428
Bpeus pacnnabnenns, 8 . . . . . . . . . . 1,23 1,63
TIpoU3BOANRTENLHOCTD, M/% . . . . . . 2 1,5
O6muit pacxoR oxJampaoweil BOOM, u“/u 9.5
[epenafl faBnexita BORH © BeTeM HHIYKTOp2,
Bec \(erannoxmrcrp\xulm neun, m e 10,6
Odwnil pec newn ¢ Mevannow, P 15,5

Texnuueckan xapaKTepHc THKA sexTponeyn HIIT-10
Evxoers newst, m . . . . . . . 10
Mowrocts neunt yc1auomeuuan (no rpch¢0p\la-

TOpY), K&-@ . . . . 1300
Moutrocts norpeﬁnneuan xam
neuslo . . . e e e e T e e 1210
)cranom(ou._..‘........... 1294
Cxeva nuvawns nmewst . . . . . .. ... ..., Yepes oaoday
Hulit Tpancdop-
NITOP Ya300¢?ca-a

B.H. 6w 10xe
H. H. 1600 -290¢
Yactora, 2 . . . o o . . . ..

. P 50

Hanpmkemie (HowiManeno 1 e 1160
Koagxpuument mourmoctst
fe3 KouneHcaumy . . .

G 0,106
C Kounewcauweit . . . . . . .. ., . _ . . I
Patoyan temneparypa, C . . . .. . .. .. .. 1300
Monocth xnnocToro xnma  yoramookm, om ., . . 240
Hanpamenste x.noctors sona, 8 . . e e 508
YaensHbit pacxon SNeKTiusnepris (- mnorxoﬁ) Ha

Chnas.towne  kE-w/m . . o 455
PEMA PaCILi it e, o e 3.5
T 13PORITE Vel Mo, P 2’9

BUTIHIN SYCAVE IR 12 d2arome:t nom; .«"/q P ]8
Tleperad A wnrn vo3a b e 1en WHAYKTOpa, amw 2
Bec were s o crnyaagns nean, m i 18
OIwad ot G ¢ wrsameam . L L R 36
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PHe. 30. HunyKkuloHMan THrenbHAR Neds NpoMbillaenydoft
wacrorel HJIT-10 pns nnaexku cnnasoB na MeXHON ocHoRe
(6poH3, naryued, mean) (BHIIIITO):

f — KoMyX; 2 — yCTBHOBKA HAIYKTOPA; J — KUMYX uHEOAOR, = paws

Na, H BMECTO KaHaJIbHBIX HHAY KIMOHHH) 3J€KTPonenei B TeX caynan\,
KOrja CTOHKOCTb (PYTEPOBKH NOCJENHHX HE YyIOBIECTBOPSET TpeOOBaHHAM
SKCITYaTauln (STO OTHOCHTCR B OCHOBHOM K IPYNTE ONOBSHHBIX If CBHH-
UOBBIX 6pPOH3), 2 T2KKe NpH NePHONHYeCKOM pexiuMe paboTH i NpH yac-
THX CMEHaX BHIMJI2BIAEMBIX MapOK CIJ12BOB.

INeus npepcraBasieT cobOi KOXKYX WIJIHHAPHUECKON (OPMBI, BHYTPH
KOTOPOro TNOMeUeHa YCT2HOBK2 HHAVKTOPA.

Ins 6Gonee NONHOTO WCNOJBLIOBAHNS [MPOH3BOMITEILHOCTH MEYH
# BO H30exaHHe NOTePb BpeMeH Ha nepedyTePOBKY THINISA, Y3ea &yc-
T2HOBK2 WHIYKTOpPa», COCTOSALUMIt H3 COOCTBEHHO HHAYKTOpa, HaluB-
HOTO THIJIR, GETOHNPOB2HHON MOANKB! H HACAlKH, CHEJAH BBLIEMHBIM i
NpH BbIXOJE €0 H3 CTPOSt 33MEHETCs 32TaCHON YCTAHOBKOH HHIYh-
TOpa ¢ QyTePOBZHHBIM NI TPOCYILIEKHBIM THIEM.

Jns noryowennn noJjeil PaccelBaHis HHAVKRTOPA H COKPAILEHHN
IHAMETPa KOxyXa Mo NEpUMETPY Kapkaca ¢ BHYTPeKHell CTOPOHH! pac-
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fOIOMENH MATHHTONPOBOAW. [leub CBEPXY 3aKPHLIBAETCH KPHILIKOIL,
“HAGMEHION PAYUHLIM MEN2HIIMON.

Meuws LINT-16 (puc. 31 oM. Brjeiiky mexay crp. 84, 85)
‘peanasmayena 115 PaGOThl B COCTABE arperata B hOMMJIEKTE C MIhce-
~ON 1l M2LIIHO{I HEeNpepBIBHON OTMHBKH CANTKOB.

[Teub COCTONT 113 €2} IO Y OCHOBHBIX S/IEMEHTOB:

). Bapa6ana neun (Kox)Xa) BOCHMHIpaHnoil ¢opMu ¢ oGonami u
1"\ TEPOB2HHOIl BaHHOI

2. lllecTit HHAYRLHOHHBIX OTBEMHBIX €/IIHHL, K2XKLas H3 HHX B
CBOIO Ouepelb COCTOBT N3 JINTOrO KOXYXa ¢ HaGHBhOIl, HMEIOWero 18a
0apa1ieTbHbIN KaHaia TPAMOYIOIBHOTO CEYEHHS; MardHronpiiBofa
CTePXHEBOTO THNA C OTHEMHBIM APNOM; BOJIOOX/IZ)KAAEMOTO HHIYKTOPA,
BLIMOTHEHHOTO B3 MexHoll NPOdILINPOBaHKON TPYOKI.

3. YCTaHOBKH BEHTHJIATOPOB, TPENHA3HAaYEHHOI A OXJaXKIeHHs
)y TEPOBKIE  KaHaJbHOM uYacTH neun.

4. MexannsMa nosopoTa.

PexiuM pa6orbt neuwns — HenpepbiBHetil. CJNB MeT2/1a M3 Neud B
MIThcep TIPDOH3BOJUITCH NOcTe KamAaoi NJaBKH.

lNoaroTopneHHaa IDNXTA 33rPYKAETCA B NeYb HECKONbKHMI  1op-
UMANH Yepe3 BEPXHIl NpoeM.

B neun ofa3atenbHo nomkeH 6bITL OCT2TOK MeTala — «GonoTo» —
RIA 33MBIK3HHA NI3BHAbHBIX KAHAJOB H AJA NOTPYKEHNN 3arPymen-
HOll NOPUMN LUNXTH B KUAKHIL NeTan.

MMeyb npepHasuaueHa ama nuaski satywkeit n Memt. [naska nary-
Heil TPOU3BOLNTCH NoR c1oeM dntoca. [Inaska mMenk i ee paduurpopi-
Hie (06eCKHCIOPOXKIIBAHIIE) NPOH3BOAUTCSH TIOK CNOEM APEBECHOTO yIaA
TonunHolt 300—400 scx. [lns 3arpyssu YIS Ha TOPUEBOIl CTEHKe mne-
ull NpenycMcTper JioK. B ciyuae HeoBxomuMocTH B neyb MoXeT GbiTb
nojaH 3allNTHLI1 ras.

ToToBRIi METaNN IepenaeTcs 113 NMeYH B KOBLU HJIH KeJ06 uepe3 JET-
Ky, PacrioaOKeHHYI0 HA TOPLEBOH CTEHKE TIEUH, 3 f[aJlee B MEKCEp.
Ocb JETKN COBNafiaeT ¢ OCbIO BPAIUEHHS TNEUH.

Y canguoft NETKH caenana kamepa, cOOOILAIOLUAACS C BaHHOM reuH.
310 N03BO.1SET BLIAABaTh M3 MeyH MeTasJl, CBOBONHBII OT Iaka W yr-
as. Jlng uncTKH Kamepnl HMEETC BEPXHHIT JIOK.

Ieub MOXeT Bpawarsest B 06e cToponn Ha yros 50-. Ce niaekn
UPOM3BOLHTCA NPH NopopoTe nedlt nva 35°. Bpawenne ucunu, a takke
BO3BPAT €@ B WCXOLHOE NOJIOKEHHE OTrPaHINHBAETCH YCTZHOBKOH KO-
HEYHHX  BBIKJIOUATEeil.

[lpununn paGoTe meum TNpenycMaTPHBAeT 3aMeHy BHIUCAMNX K3
CTPOR HHIYKUHOHHBIX €3HHNL HOBHMI, 33paHee BLICYIICHHLIMI H Pa3o-
rpeThiMi, 6e3 OCTaHOBKN neun B uenoM. s 3aMeHs! BbILENIUEr H3
CTPOR MHI RUHOHHOH EIMHNLLI Neyb MOBOP2YNBAIOT H3 TaKOil yrof,
TIpH 1.9TOPUM MTKHO OCB-{3 AlITh OT MeTanlla BHUUENWYIO N3 CTPOR NH-
AYKLHOHHY i+ CLHMHBILY.

Brawmenne neun nponssommes npn ee orkarouennn. CoeM BHAYK-
WILUHHBIX ¢ 30011 NPOH3LLANTCA € TIONOLUBIO MOCTOBOTO KpaHa.
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[Monubiil cINB MeTanaa N3 Neun NpoN3BOANTCS B 2BapPHITHOM Cslyyae
B 3aMacHOil KOBIL Yepes npoGHBHYIO JIETKY, PaCrnOJIOKEHHYIO Ha TOp-
UerOil CTEHKE TEUil, 3HaulITeNIbO HIKE OCHOBHOII CAIIBHON JETKNH.

Kaxuan nuayKUHOHHast eqlHHLa Neun NMHTaeTcst uepe3 CBOH OAHO-
¢asHuil MHoroctynenyateii TpanchopMatop MowHocreio 400 Kks-a;
TakuM 06pa3oM, y TeyH ycraHopieno © tpancpopmatopos. KoHeTpyk-
umefl meyn npeaycMoTPeHa BO3MOMHOCTL H3MEPEHHS H peryJ/iHpoBaHHs
TeMrnepaTyphul METaJia C NOMOIlbIO MOCTOAHHO NOrPYIKEHHOI B HETO TEp-
MoTIaphi.

PerynnpoBaHie MOUIHOCTH [(€4YH TPOH3IBOAHTCA H3MEHEHHEM CTy-
TeHefl HanpsKeHHs Ha NHTAIOIHX TpaKcopopMaTopax.

Toxonoasoa K meds ocymectsiasercs rH6KANE xaGensmu.

TexHuyeckan xapaxtepucrrka snektponeyn HJIT-16

Jlatyss Meaw

EMKOCTb Neuit NoNeswas, m . . . . . . . . 16
EMKOCTb KaHaNBHOM HacTW, m . . . 7,75
Emkocts noswan, m . . . . . 2275
MoutHocTs  newn, ycrauoa.nennaﬁ (no prnt.

opmaropan), Ks-a. . 400 - - 2400
MouiocTs neww, norpebasesan, Kom 1980 1600
KosutuecTeo UHAYKLNORHBIX eRHHAL 6
MowrocTb HHIY KUHOHHON eAHIuL

(notpeGnmenan), xen . . . . . . . 330 267
Cxema MHTAHHA . o o & + - « o .« . . Kamaan HHI}KUHOHY 1R

eMHHIA OT CROoCre
ORHOHAZHOTO TPak: - p-
MaTOpd, H&ﬂpﬁ)l(l‘uﬂi
H. 6 nu 10 xg
Yactora, nepjcex . . . 50
Hanpnmemte (nouuuanbnoe) 6. . . 500
Ko3dpHUHEHT MOIWHOCTH New
(e3 KoMmeHCauun L. 0,67 0.45
€ Komrewcaueit . . . I {
Padouan Ttemnepatypa (Maxmma.'lbuaﬁ) C.. 1200
MoturocTs A0NOCTOrO XORa, K&M . . 2m
YIespubli Pacrofl 3¢ KTPOSHepTHM |
NeuLo Ha PaclnanicHHe I Neperper, nefl-4;m I¢c 267
Bpess pacnnanfieHun, 4. . 14 2
Tponat onutesprocTs {no pacnnaL 7emuo\ m/-« 10 "
Pacxon oxnampaloieii BORbI, 1/« . L E
lNepenan mawneutA rofel, amw . . . |
Makcivanbhbil 88C newst ¢ METANINN m. . 80,235
Bec merasnokoucTpykusii meww, m . . . . 40

3nextponnonyyestie neyu

B coBpenennoii TexHiKe HeB3A 0GOiTICH (€3 HOBBIX MaTepHanos,
0Cco6enHO TYFONJIaBKUX 11 OYEHb YHCTHIX, KUTOpbLie 11€ MOI'NT LT
TIonyyenb! MeTOnaMu MPexHeil TexHosoran. OnHEN H3 BHNOB HOBOR
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TeXHOMOrN FIBTAETCS B2KYYMH2A 3JIEKTPOHHO/YUEB2S T1dBKa. Onekt-
POHHOMYYEBOfl HarpeB MO3BOJISET PEWNTb PAA 3213y, HENOCHALHBIX
HubIM cniocobaM Harpesa. JMEKTPOHNEE Nyunil G0ABIIGH MOIHOCTH,
ChOHUEHTPHPOBAHHbIE 112 CPABHITENBHO neGonibluoil mowany, nos3-
BOASIOT M12BHTh T2KIE METANNL, hak BOJbpaM, MoanGneH, HHOOHIL,
TaHTA1 1 JIP.

MoaiepXanie KUAKON BaHHB! B BAKYYME HEONPENE]EHHO AHTe.b-
HOE BPEMS CO37aeT HeOGNOMNMbIE YCNOBHA 1751 BaKyyMHOro paduHH-
pOB2HHf 3THX H APYCHY METANIOB H CITABOB.

4 7

- ~

Paic. 32. CxeMa 3/1eKTPOHHONYYEBLIX Neueft A JTHThS

3eKTPOHHbIE MYYKH GONMBLIOA MOIWLHOCTH NMPH Harpeee HE BHOCAT
B PacllNaB HHK2KHX 3arpsaHeHui, uto obecreyHBaeT [ONyyeHHe CBEpX-
YHCTBIX METa/10B. DJIEKTPOHHO/NYYEBHE YCTZHOBKH OKasaiucb Gosee
SKOHOMHUHLIMH, 4E€M YCTAZHOBKH BHCOKOYACTOTHbLIE H IyTOBbi€.

B snexTpuyecKHX Ny4yeBblX Meyax 3MEKTPHYECKas SHEPTHS Mpes-
pall2eTcs B TEMNIO B TIpoUecce NPOXOXKIEHHS Yepe3 MXKHAKHEe H TBEPAbIE
TeJ2 NIEKTPOHHBIX MYYKOB GOJbUIOR MOMIHOCTH.

DNEKTPOHHONYYEBLIE YCTZHOBKH GHBAIOT ABYX THIMOB: C KOJBLEDBLIM
KaTOJIOM H C 3JIEKTPOHHBIMH TYIUKAMH,

Ha puc. 32 n3o6paxeHt! CXeMbl 3JIeKTPOHHOJTYYEBLIX Tleyeil ¢ Bbl-
NyCkOM MeTalina yepe3 AHO (@) H ¢ HaKJOHAIOMIIMCA THIIEM H Harpe-
BOM CTPYH MeT2Mf.12 H MeTan'a B HaJoxHNue (6). Harpep BawHbl npo-
H3BGIHTCR 3.:eKTPOHHLIMH TywwKami. CpeqHAs Nywwa BKJIKYaeTCs He:
3210117 20 MOMEHTA ParaiBKH AM18 PaclJaB/esiis MeTalna Ha ade ne-
HH. -MS8 paloy<(0 NPOlvila SNEKTPOHHOMNIZBHAILHON YCT2HOBKI C
[



KOMbUEBWM KaTONOM Mokasana Ha pic. 33, 2 nNaBuAbilan YCTaHOBhd C
YeTLIPHMA 2KCHAJLHBIME (OCEBHIMIT) 3JIEKTPOHHLIME NYUKAMH /1 OT/HB-
KH CJIHTKOB — Ha puc. 34.

Yecranopka CKB-5402c pannanbiuMu nywhka-
M H AR NA2BKH TYTONJ2BKMX METAJUIOB Il BX CMA2BOB MCTOLOM 3JCKT-
porHoil 60M6apaposkn B Bakyyme (BHIITO) nokaszana ny puc 35.
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Puc. 33. Cxema paGovero npouecca Puc. 34. IN1aBHTbHAA yCTo-
SﬂeKTPOHHOnJTaBHﬂbHOﬁ YCTaHOBKH HOBKA ¢ YeThpbMA AKCHAAL-
C KOAbLUEBLM KaToloM: RBIMI 3TCKTPOHKBIME Ny~
1 — MexaHWaM noaayn pacxanycsofi aaro- Kanit:
TOBKH; 2 — PACXONYCMasl sal0TOBKA 3 — 1 — SMeRTE HHAR  MyWK.
SKPIH  S/IEKTPOCTATHYECKOR OKYCHPORKN XANHIM NOJATH PaCKnnyeMoR o1 -
STIEKTPCHHOTO NYUKa. ¢ — KAToA. 5 — BHI- TOOKK: & pa XOqy<™ PR B
NapnpeMuil  COnTOK: 6 — Meguuil BYpO- KA, 4 — 3ae4rpariniad 1 .
OXJaxa2eMufl  KPHCTAJIHINTOP UCNH, 7— TOK BRIMIBANENET " ¥o© o b o
MEXIHHIM BRITRTHUANUA CANTHA BranoX Nam A8t Tfl P v
TOp ~  BASBAABHAR pFoba, a9 S~
Mo SHHAM DD PHEH ttestd L IHTR 4

YcTaHOBK2 COCTONT 13 TIABHJEHOI KaMePH, KOTOpan PacnoaoKeHa
BEPTHKAJILHO M Pa3fiesieHa 10 BbICOTE Ha [Be YacTi. HKHAs uacTb Ko
MepH ABJIAETCA T/I2BHJIBHOIT II B Hell VCT2HABNHB2ETCA CMEHHbI BOMOC \-
JlaykAaeMBlli KPHCTaNIN3aTop W NOMNOH. [NaBky Takke MOXHO NPOH3-
BOZNTH B BONOOXJAXAaeMoil BaHHE, hOTOPafl yCTaHaBJIBAETCS BMeCTO
KpHCTannu3aropa. B pepxmeil 4acTin KaMephl NOMCILAETCH 3JEKTPOH-
HOMyYeBas pamuanbHas Nyllka KoHcTpyhumn EluctuTyTa anewtpocsap-
kit uM. [Tatona. [Top kamepoif pacrionaraercst MeXaHII3M BHTATHBANHS
CINTKa, TPHBOA KOTOPOTO MNO3BO.ISET PEryANHpPOBaTh  ChOPOCTH
BHITATHB2HISA CAHTKZ B npegeiax ot 0,6 no 66 sm wun. Pacnnapase-
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Prc. 35. 2nexrpckuan yeranoska CKB-5402 {BHHHITO) ¢ panunanbrbinm
TporHoil GomGapLK-
J—MEXEHHIM nolTE KN CAHYKY . —MeXaHHIM nogBbeMa; J—KPHCTaNNN3aTOD; 4—NoAnou.

Muift MeT2:11 B BHAE N2KETOB LUTAGIKOB HJH LNNIHAPHYECKHX 32r0TOBOK
MEXaHH3MOM TIOfauMl TIOJ2eTCH BEPTHKaNbHO B MIABIJILHYIO KaMepy.
MexaunaM nojayd CMOHTHPOB2H Ha KaMepe 3arpy3KH, KOTOpas ycTa-
HaBJIBaeTcs Ha TaapnabHofl kKamepe. CKOPOCTb MOjaul pacnnabise-
MOro MaTepsiasia perynanpyercs B npenenax of 0,5 10 50 sm/sun. Me-
X2HH3M TIOA2YH PacTyaB/ifeMOro MeTajja MOXKeT paboTaTh B aBTOMa-
THYECKOM pexHMe. B JlaHHON yCTaHOBKE MOXKHO NN2BHTb TaKke N Chl-
nyune MaTepnasu. B 3TOM ciyyae Ha nyaBHIBHYIO KaMEPy yCTaHABJIH-
BaIOT ILHEKOBHIl NITaTeMh BMECTO MEXaHH3M2 TIOfauyll pacriaBnseMoro
Matepnana. Bakyym B nnaenibuoil kaMepe nommepmuBaeTcs B NPCAE-
nax1 - 107 =1 .10 my pm. com. (133 - 104 -133 10~ wind)
ABYM# B2KyyMubiMii arperatami BA-20-1, sakyymuniM nacocom 21BH-
500 u By s GopeakyyMubiMi Hacocanyt BH-4T. Bakyyw B kamepe nyi-
ki 1 - 10~ mx pm. om. (133 - 10~ #/m®) nopnepnBaeTCs BaKYYM-
HeM arperztoM  BA-O-4 n gopsakyyMusM sacocod BH-IMI. Kamepa
3arpy 3K NTKAUHBALTCA BAKYYMHbIM nacocoM H-5C. Brmnasnsembil
COUITOK OTBUIST HA TETCHKKe.
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MYWKaMH JUTA NNABKH TYTOMNABKHX MeTANJ08 M HX CN71.:BOB METONOM 9/
POBKH B BaKyyMe:
§— Kamepd; 6 — TeAsmKa; 7 — Prkes A — CUCTEMD BAKYYMHER * — MERLI<iN O las

Texunueckan xapaxtepucinka ycranosky CKB-5402

Ha3ananenne

MotusocTs 3J1€K TPOHHOTYeEOft palllﬁ!.anOH nyu-

Bas 3nrszvomae Oye
1B HEvear MEGLLGe .

KN, x8m. . , . .. . 200—100
Hanpsisenne nu-ralouleu cetn, ¢ paLll JP.‘O
T
Pa:ronmomee HanpraReHHe NOCTOANHOIO TOKA, 6 B _ls 20y _
Bakyys B Kawepe nylUku, ¥ pm em . j‘lo_‘ : l"o_
Bakyym B nnarmabhoili Kavepe, w¥ pm @ > 107% 1.10
Dnanetp cmirka, sy L. 75, 100; 150; 20
Onura cantka, mm . . 700
Banha, mu . . . . . s E0 =50
115; + = &}
Pacxos oxnamparouweii eon, ¥* e W .
Tabaputume paswepw, mst . K0 236[ 6\ 7400
i,

Bec ycranocku, m .
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NyWKaMn AnA NNABKH TYTONJIABKHX MCTanjoB H X CNNaBOB METOAOM 91

POBKH B BakyyMe:
§ — Hapepa; 6 — TCAEMKE; 7 — paMe 5 — CHCTEMI BAKYYMHIY

¥~ devzteda

TexnHueckan XapaKkTepHcTHka ycranoskn CKB-5402

Ha3nauetine

MowKoCTh 31eKTPORKONYNEEOT PRLRANLION Ny LI-
KH, Kam . . e . s PPN

Hanpaxeune nurawoweir cers, 4

Pasronsiomee Hanpsienne NOCTORHHOMO wo¥ ., #

Bakyyn B Kanepe nywkn, ms pm om. .

Bakyym B nnacusbhofl xavepe ww pm cm.

Duanmerp caurxa, sy . -
Onnua cantka, #% . . . . . .
Bawwa, au . . . .,

Pacxon oxaampaomeit 1oam, ' v
la6apurnbie pasmephi, Mt .
Bec ycranoexw, m

Lnn coreoHEedyde
mul noee o Meradgr

2rn—400

PANIEEA
15 60
5.107 1107
5.107% 1.10~
75 10% 151 200
i3
C oy I=580
5 = 80
A an
2300 - 7160 7400
21,16
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Mo cpaBieHHI0 ¢ BaK) YMHBLIMII 1YTOBbIMII I HHAYKIUHOHHBIMI 3/1€KT-
PONEYAMIT \ CTAHOBRE J15 3AEKRTPOHHOIVYEBOll NJIABKY METAAJIOB HMe-
10T C.ICAVIOUUIE MPeHMYLILeCT Ba:

1. PaciiaBaenite METaN10B NPONCNOANT B BLICOKOM BaKyyMe.

2. MeTa2.11 NI2BHTCA B 1€3aTrPA3HEHHO BOLOOXJIAKIAEMOIT HAJIOK-
HHue.

3. MoxHo n12BHTb MoSble TYTONA2BKIe META1H.

4. Bo3vOMHO rHGKOE ) IP2BIEHIIC MOILHOCTHIO MYWKH B LIHPOKOM
Juiana3oxe.



Fnasa Il

TEXHONOrUN NNABKH M PA3NIMBKK CNNABOB
TAXENDIX UBETHLIX METANNOB

§ 1. XHMHYECKHA COCTAB, CBOHCTBA
H OGNACTH NPHMEHEHHA

MenHsie Cnnabul

MejHpe cIiaBbl B 32BHCHMOCTH OT XHMHUECKOrO COCT2Ba TIOApa3ne-
JISIIOTCH  Ha:

a) 1aTyHH (CIV2aBe! MEIH C UHHKOM) NpoOCTHE HAH ABofiHLIe N
MHOIOKOMITIOHEHTHbIE ¢ J0GaBKaMH aJIIOMHHHS, KDPEMHHs, Mapranua,
HIKEJf, XKene3a, CBHHUA H Ap. (CTENHa/IbHbIE JIaTYHR),

6)onoBsiHHHEE 6pOHS3B — Cla2apsl MELH C OJOBOM H AP.
nobGasramu (cBiHeR, ¢ocgop, UHHK U AP.);

B) 6€30N0BS HHBE 6 PpOH3B — CNIaB MEH C a/I0Mi-
HHEM, CBUHLOM, KpeNHHeM, GepmJjJiieM, MapraHueM, HiKeJeM H Ap.
KOMI[TOHEHTaMH .

MenHoulHHKOBHE CIJaBH (12TyHH) sABAAIOTCS HanGo-
Jlee pacnpoCTPAHEHHLIMH B TPOMELILLIEHHOCTH 6J12roflaps CBOHM BbICO-
KHM MEXaHHYECKHM, TEXHOJOTHYECKHM H KOPDO3HOHHLIM CBOHCTBAaM.
Io TexHONOrHYUECKhOMY OPH3HAKY MENHOUIHKOBHE CIIaBhl Pasfensior-
cs Ha Oegopasupyemore (o6pabaThiBaeMble JABTIEHHEM) I aumelHsie.
HamkmenoBaHHs, ycioBHble OGO3Hau€HHA MapOK, XHMHUYECKHH COCTaB
1II MeXaHHYeCKHe CBOHCTB2 MeHOWIHKOBLIX CTIENHA/bLHBIX NHTEIHbIX Ja-
TyHeit no TOCT 1019—47 npueenenw B 260, 3 1 4.

JlatyHu nuTeliHbie B YylUIKaX, NpeIHa3HAYEHHBbIE JUUIA TTPOH3BOACTBA
oTMMEeoK H3 Jitelinux crnapos no NOCT 1019—47 pomkue cootBer-
creoBaTh TpebosatnaM [OCT 1020—60 (1a6a. 5).

InarpamMa coCTORNNS CNJI2BOB MeAb — IIHHK TIPEACT2BJIEHA HA
pic. 36. B TBepioM cocTOosiHHH cCll12Bel Meab — Witn 06Pa3yioT psd
Tuepanix  pacteopou ((pas.)

®a3pl, 6GJH3KNE NO CBOEMY COCTABY K YHCTLIM METawaM (x u 1)
ADJSAIOTCA THIHYHBING TBEpPALIMH pacTBOpaMil Ha 6a3e STHX METa1JIOB.
Tak, a-thasa npencrapasier co6oii TBepABIi PACTBOP IHHKZ B MEOH H 1-
¢)a3a -— TBepAkll PacTBOp MeiH B LHHKE.

OcHoBy PB-da3sw coctapnsier coennnenne CuZn, y-$asel — coem-
nemic Cu,Zn, u e-ga3nl — coemnenne CuZup,.

[pakTiueckn NpHMCHAEMuIE JaTyHH COCTOST H3 a-, & + -1 B-
1.pucTanoB. COOTBETCTBCHHO CTPYKTYPE N CAMH CILIaBbl HA3HBAKTCA:
«-, a 4 B-u P-naryusnmi.
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TaGauua 4

MexaHHUeCKHE CBOFICTBA R YLEALHEH BEC MENHOUNNKOBLIX JHTEfiHbIX CMjaBoB

(rOCT 1019—47)

Tlpepen
npoy- Omnocu-
HOCTH TenbROe
VYaens- npu ynanue-
Mapks Naryru CocronHie MaTepHana unfi pec, PECTA Hue, %
Iilex MEMNE,
LIRS
— e Meyee
JIA67-2,5 Jlirre 5 KOKHAB 8,5 40 15
JlirTbe B 3eMn0 20 12
JIAKMu66-6-3-2  Uluteke © koKHAB 8,5 65 7
Plntee B 3enmo 60 7
[Llent pofiexcroe MmiTne 70 7
JIAXK60-1-1J1 e B KOKRIB 8,5 42 18
Jluthe B semnio 38 20
JIKBO-2J1 JlnTee B Kokp 8.3 30 15
JTutee B 3eMmo 25 {¢]
JIKC80-3-3 JliTee 8 koknAg 8,6 30 15
JluTee 1 3evmo 25 7
JIMuC58-2.2 [IHThe B KOKIL 8,5 35 8
TTbe B 3€\Ml0 25 10
Pttt - kokitsis 30 4
JIMzOC Uit b 3emnio 8,5 30 6
TTHTHe B KOKHAL 50 10
JIMuX55-3-1 JTurhe v semsiio 8,5 45 15
JIMWXKI2- 11 Jlutee B senmio 8.3 50 15
JICs: 10 LlentpoGexsoe autse 85 20 20
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Pac. 36. OnarpavMa cocTofisNs CNAABOB MEAb - LUHHK

K a-naryssm otrocsTest: kpacHoll Tomnak (J1T90) ¢ conepxanuem
90% Cu u 10% Zn, noaytoMaak ¢ 80% Cu u 20% Zn, aaTyHb JI68
¢ 68% Cu, nptiMeHseMas i NPOU3BOACTBA KOHAEHCATOPHLIX TPYO 1
AeHT, 1aTyHb JI62 — LA H3roTOBMEHIS JHCTOB, JaTyHb Mopckas JIM70
c 70% Cu, {,0—1,5% Sn 1t 29—28,5% Zn — pas 1py6, M naTyub
JIM62 ¢ 6 % Cu — 148 JHCTOB ¥ JeHT. -

7 Ko -+ B-satyusm otHocsites narysu JI159, JIC59 u ap., oGpaGaTui-
Ba€MH JABJEHHEM it BonodeunieM. JIaTyH, cojepawHe meab B mpe-
nenax 48—54%, NpHNEHSIIOTCA HCKJIOHKTE/BHO B BHAE NPHIOEB.

Huorpa mensouttHnosbie cnsiabbi (crieutiasibhibie JaTyHiL) BCTpeya-
10TCSl IOl Ha3BaxineM OpPOH3 (HanpiiMep, JaTyHb ONOBSHHAS MOPCKaf
mMapki JIO62-1), Tak Kak No cBoHM CBOfiICTBAM OHit BecbMa G/AH3KM K
HUM H YacTO CyMaT HX 3aMeHHTeNAMH.

MenHOUHHKOBLIE CTUIABL! HCNONB3YIOTCA AAS H3rOTOBMEHIs NpYT-
KOB, TPYG, JIEHT, JHCTOB, NPOBOMOKH, NOKOBOK, IITAMAODBOK if JHTLIX
aeTafieil: apMaTyphl, MOMUBNHHKOB, BTYJOK W Ap. jeTaseil, paboraw
WHR B PasaliuHbX arpecCHBHHY Cpefax.

DrasAadube 6 PO H3H, TAK )Xe Kak H JaTyHH, HaXOANT
SITHpuRnC ApHMeNt-dil® B NPOMBILLTEHHOCTH, 6Narofaps HX BLICOKIM
MELZHENECKIH 103 195 0T YL KHM, KOPPO3HOHHLIM H  aHTH(PUKUHOH-
bua tenitc TRt oo texirooriyeinoMy NpH3HAKY MeAHO-ONORKHILIE
CINIIAN PasTeiabaa ve dedpmupyenoe (00pabaTbipaeMble napieniicM)

o



1t aumeinee. OnoBsiHHbIE OPOH3bI, COAEpKaJlllHe MELb H OJIOBO, Ha-
3WBAIOTCA  0BOIHbIMU WM OBYAKOMNOMeHNIHbIMYL, 3 OOJee CJOXKHbIE,
cozepkailiste (ocbop. UNHK, CBIHEN, HIKC1b U AP. KOMIOHEHTbl ~— AMHO-
2okoMnoHennt poiate. OOO3HaUeH St MAPOK, XUMuYeckiii cocTas it NpHNep-
Hoe Ha3HaueHHe HeCTaHJAPTHbIX JITEHHbIN ONOBAHHLX 6poH3, NpiMe-
nsiembix B CCCP, npitBenetrt B tatn. 6. Xitmuueckuil coctap, MexaH-
yecKlie cBolicTBa H NpliMepHOe Ha3HaueHile OJOBAHHLIX BIOPHUHBIX Jl-
Teitubix 6pon3 (no FOCT 613—50) npitsenelst B Tabs. 7 i 8.

XumMiueckitii  cOCTaB BTOPHNHBIX UYILKOBBIX OJOBAHHBLIX OPOH3,
npefa3HadeHHbIX AJIA MOAILHXTOBKH ONOBAHHKX 6po3 no ['OCT
614—50, npipenen B T26a. 9.

Bce onopsiunbie Gpou3bl OTAHHAKOTCA GOMBILINM TeMNepaTypPHEM HH-
TepBasiOM 3aTBEPAEBAHUS MEXAY JHHHAMH JHKBHAYyCAa H COMHAYCa,
4TO NO3BOASIET MONYYaTb OTAHBKH CJIOXKHON KOH(pUrypawis 6e3 Kou-
UedTpHPOBAHHBLIX YCAZOUHLIX PAKOBHH, HO 3aTp)AHSET NOJyHeHHE HX
BLICOKOfl repMerHuHOCTil.
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Puc. 37. ImarpaMNa COCTOSHHS CNNABOB Mefib — O/70BO

Ha puc. 37 noxasana AnarpaMMa COCTOSIHUSA CNAABOB MEAb — ONO-
Bo. TuniiysM TBepIbiM PacTROPOM 0MOBA B Neall ABAseTcH %-basa

Qa3et B, ¥ 1t & noctpoeubl Ha 6ale HTEPMETATHMIVECANN COOIMH-
Heuili.

1 J. M. Mepuenbas JI, O C selegonuit 97



-womg edAiende wvew
-MACE0]1  'XB1d0doX2
xHHHAdINA KW xmr
“en 'HMIKEeT  NOH
-qeav{ ~ox0ams udu
xHmoieroned ‘0WHH
-UMmYou HMEYerNg
‘40300eH XMHX39
.odtvan  xmHroxod
LMY +II0N ‘D081

ammea o odAirdau

-waL udu 1leMoiRLO)

«ed ‘mdiivnde Woeld[y| §'f - 01 — looo0!| €0 | €0 - 0'9—0't | 0'11—0'. G -n1dg
exafuma MM : INO'D

-euely anmorsraeduel| z'( - S'0 1'0 | 100 | €'¢ | €0 |—0'¢| Sg'e—0c | 0'I1—0'6 [ Y]

(/4 )
WD (p IMM4D  IWIHH
-aRY  WNHMAYEOL
K nHxdanHraedTMy
A0 arMLMEUIK H sind
-0 1 ok MADF W HoH
-HadLANd 2 owaegHL
-egedoo  ‘aquul oM

“woded aoHkard ¢.00| ¢ - 01 8000 | S'0 §'0 - 0'8—0'9 0'el—0'11 Lot Iy
g0 | — g0 { Vo 1o g0 | g0 | = | 09—0% | 008! Skl e
FAvOY | 180 — ol 1o — | S0 | — | — 0'9—0'v | Q'Z1- 0S| L TIRR
dMHILLHHLOrUAOKIRYW| ('] qd §'0 20 1'0 100 | »'0 £'0 — - G'61~ u'8l oly
o050 unodu uz _ d a CE | _ qs | amnodu qq _ us !
MH venerw aoHdowrKd]) (0N 10m 0 widiy ¥l
09 N “HIIMUdL) FLKAHOUNWON 3MHUIw)

% 'dDD) 8 xhWasHIWHdY ‘tyodg YRMWHBBOLO XMAYILWE XNHIJEVHEBLIIN 8¥130) [CLEELUTT) S
9 e WML yx |



HXHAUKTTITOU
AMTHH {LBITTH 1A [ON
SAHHIMAL. 1 jiew, Mg
engrod 2194
AU LRHLOrL SOl JEIN
AV VLG THYRAUHMIIO| ]
a?OHULIIHHA 1 10w 7l
-e1*¥ «OHed Y ‘200 el
P LudoN " s0LD s 0 H
BRUHLY 0 nXady
ex{udox ed- Jde
Anr oo ol
Alriaussy wdu aev
3da  xmHnoHeoddo¥
XHH HLWR o gar ol
eroowd  ‘HarYoxed
AU UnHXedd 0 wim
-ed{IHprON noiwo.-d
QUHL  OHHALIOMIO

edArendy
WHHaL
-BBY XMHALITS{ NHM
900 BT HNHHUHMYOL ]
BHHDKAL 0N
1#ALI0dOXD  XHITIHLOY
HUH  HHIUERY  XMH
AT\ XHNODMa KT
KW ULd H WNHHUATIYO| |
Jq1Hr aouHoded |
QOHNOUD W 3000M
-HHUNMYOU  ‘edAlewdy
39LHY acHHOded
AOHWOLd W edilendy
GOHRURLN BIAU
«dox ‘aodaxuuuyn 8aAu
-dOX 'BHHILUEY OJON

o'l
o't

o'
01

SYI°0

BWz'0

SVE'o
qds°'o

IWE0'0

qds0°'0
3W20'0

SU0'0

@00

$00'0
S00°0

S00°'0

100

$00°0
$00°0

0°0

£'0
€0

(A

€'0
30

‘0

€0
9

80
g0

d1'o -

uzo'y
—0'g

0'bg—0'02

0'9¢—0'¢e

0'v—0'7

o'er—o't1

0'11—0'9

0¢—01

0's—0'y

0'6—0'2

h—0;

N'g=0'L

0'01—0's

0'11—0'6
0'11—0'6

orwrdq

¢z vaudg

€010 dg
$-§TI0°dg

Twoydg

01010049

2-01T10'dg
010dg

4*



e1 [ s00 g0 ! vo | g0 o - 0'9—0'y 0'.—0's Sv—0't $-9-6'eD110 99
€1 | S0'0 {S0'0 7 ¥O | §% 5 - 0'06—0'v1 | 0'9—0'C §'e—g'e L1-7-pDT1I0'dg
€1 | 900 | 900 | ¥0 | S0 2 - 0'v-0'G 0'L—0'S 0'4—0' £-9-90110'd9
€1 160'0 |S0'0 | ¥0 | S0 g - 0'9—0'? 0'9—0'v 0'9—0'p §-6-6OT1049
¢'1 | 200 {500 | v0 | S0 3 — 0'9—0'¢ | 0'SI—0'8 0y—0'g -51-€0Y10'4d
¢'1 120'0 Jgo'o | v'0 | TO g‘1—¢0 |- 0'9— 0t 8'6—0'9 §v—¢'c 1-§-L€HDTIO 49
|
oJade .mun._.x .sﬁw.__ﬁ. ocarax| ewqdAd| avYaw aAUIANY TIHAED XHHT onowo “ NG BNV
0D I .:u.vxxn: : RIH3HOUNON IMHACHDQ _

(0s—€19 Lo0y)
€HOd9 XMHYILHL XMHhHAOLE XNMHHEEOLO HELIO) MHAIIhHWHY

l, Plwigeq

“450°0>S 99amBdu  €-¥-}IDHO'YQ 'Sg-SDQ'dg  ‘b-ETIOda  '31-8D0'da ‘701710 dg ‘0fdg  '9-9100°dg ‘L-gIDQ "dg ¥adra svmial) 3 2
: “%20'0>1S %00 1Y m.?mwoqnm umw._%. ‘AodeR XISHQRLO0 XEEHOAD @ wm_oo.ov:. qaomudu mm.Go.mm .":“.:p.... ! _.“
sodoLowense soneu
- XMHLOLXIg WX
L\ b QOB r8edUBH
adSi~daunaL H XxB
-HIRLARY  XKAKIM KA
- udu duwnoseLoned . p - -4
‘Hireiar HHaaLoLaaLQ| SL°0 | FWZ'0 — | g0'0 |Son0| 20 | I'O [INO'® 0's 0'z1--001  €-¥-11DHO MY
01908 | ounodu _ uz _ a _ | | ad qs w_:.on_._ qd _ s
akstanensen anidowndi] i m Ll I
wOlr09 SR 'HIUWHA]] Aird amiis DHO0)

g rurw ansrwvopad )



Tafh v N
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Coennnente Cu,Sn spnsercs 6asoft B-tepiorn pacrsopa, Cu,,Sn —
ocHoBoli  8-¢asu, Cu,Sn - 6a30il TBEpAbL. pPacTBOpPoB \ - F.

6-¢a3a He BLIAL TAETCH HENOCPEACTBEHHO 113 MhitiKoru pacTsopa. [1pi
cpaBstiTe/IbHO Hi3nIX Temnepatypax (350° C) o-paza  (Cuy,, Sny)
pacnanaercs na ¢asei o H € (CugSn).

BeszonosfsHHHE HAH cNeuHadbHble 6POHIL.
B 32BICIIMOCT!! OT COAEPMAHHA OCHOBHOFO JIETHPYIOLLErO 3/ICMEHT §
NOApa3’neIRIOTCS Ha TPYNIbl: GAOMUHULEHE, MAD2AKIEEbIE, KPEMHUCMbIY
caunyosie, Geptinauesbie W op. Besonossnibie GpOH3B NPHMEHAOTER L1 +
NPON3BOACTBA AePOPMHP YEMbIX H JHTBIX NOJY-
¢abpnkaros 1t H3neaHii. XuMHUeCKHH cocras
H cofiepxKanHe npHMecei 6e3010BAHHLIX GPOH3
no ['OCT 493—54 ykasaHel B Tabn. 10 1 11,

MexaHlyecKkHe CBOilCTBA TEDMHUECKH He-
of6paboTaHHbiX JHTE{iHEIX OPOH3 npHBENeHbl
B Tabn. 12.

Ha puc. 38 nokasaua nHarpaMMa cocTosi-
HHA CMJaBoB Meub — KpemH#il. OCHOBHBIM
NErHPYIOLHM 31€MEeHTOM B KPEMHHCTHIX OGpoH-
33X SABJIAETCA KPeMHHH, cofepMalHe hoTO
poro KoneGnercs s npepenax or 2 no 4,5%
[Tpn conepaanuH kpemuHs po 5,4% noc-
NeaHH#H obpa3yer TBepALlil pacTBOp NpH TeM-
nepatype 830° C. C noHHweHueM TeMmnepa- -
TYPbl PaCTBOPHMOCTb KPeMHHS B Q-TBEPLOM Ty 0
pacTsope CHiKaeTcs il AOXO/IT NIPHMEPHOKO  pyc 39 Iluarpasma . r.:
3,5% npu TemnepaType 300 SIS CTINIABOB MORL — & **

OcHoBHBIM JIerpYLHN  3JIEMEHTOM MHHHT
aJIOMHHHeBbIX OpOH3  ABNSETCA  aJIOMH-

HHil, comepaaHne xoToporo Kosebaercs B npepemax 55— 12 o.

AnroMiHHesnie GpoH3bl 0013a0at0T LOCTATOYHO BHICOKHMH aHTH(Rp k-
UHOHHBLIMII H hOPPO3HOHHBIMH CBOfiCTBAMH B arMOC(DEpHbIX YCJOBIISN,
MOpCKoft Bojle, KUCNOTHBIX Cpelax

Ha pitc. 39 nokasana amarpamMsa COCTOSIHMSA CNJaBoB MEIb —
amoMduil. [Tpu copepxkaHull anlMHHHA B aJIOMHHiEBbIA OpOH -+
1o 10% , nocnennuii o6pasyert ¢ mMeanio TBepablil pacteop a. C ype1u-
HelHHeM COZepcaHIf AJIOMIHIIA B CIl.1aBe PAcTeT KOJIYECTBO IBTERTO-
Hra (o + y). [px comepannt or 12 no 16% Al cnnas cocToHT H3
3BTEKTCHAA M KpHCTaAnoB y. Toepawlil pacTeop y 06sajJaeT NOBbilLeH-
HOll TBEPLOCTHIO H XPynhocThbio. [To3TOMy Cnjiapbl MEH € aJIIOMHHIEN
cofiepxaute Gosee 11—12% Al #3-32 3HAUHTEIBHOTO KO.IHUELTBa
XPYUKOrO 9BTERTONIA (@ — y) HE NPHMEHSIOTCH B TeMHiihe.

Lunkosuie Cnnaswd

Llst4koBbie Ccniaskt LOBOJBHO IHPOKO MPHMEHSAIOTCS B MPOMbILI-
NexsocTi. OCHOBHBIMII JeTHPVIOUIMIT KOMITOHEHTAMH LHHLOBBIX CIL1.1
BOB ABJIAIOTCA AAIOMMHUL 1 MELb.
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TGanuwia 11
Bpou3n Gesonopauubie (FOCT 493-54). JlonycTnmoe conepmenue npHmeced

Tpumere:, * g B It 207
MapKH  GpoH3B 5 ‘) | g s = g' T _| .
3 g o Cx . - cARAen] . = [ 4]
fz12g |8 |&|5F 3l ;

Bp.AS 0,010,002, 0,1 | — .5 v, g s ST L6
Bp.A7 0.01[00020.1 |01 | — 95 0,00 w0t 3 Y anSE6
Bp.AMuS-2 0,01 0,0020,1 |01 95 001 0ol s N — LT
Bp.AMu9-2. 0,650,050.2[02" — e o1 01 Lo jls— 2%
Bp.AMu10-2 0,05:0,05 0.2 10,2 — 1.0 vl ‘vl (1.0 fl.s — 24
Bp.AXKS-4 0,01 0,002/P. 1 0,1] — o5 001 oot — [Faoslls
Bp-AXK9-471 0,05 0,05 10,2 (0,2, — 1.0 01 nf — 295207
Bp-AXMnl0-3-1,5 10,01 0,0020,1 {0,101} - 5 wut onl — w3 075
Bp-AXKC7-1,5-1.5 |0,01[0,002/0.1 |01 | — L 1) I
Bp.AXKH10-4-4 0,01 0,0020.1 (0]} — ! el anl — CXAN o
Bp-AKHI0-4-4JT [0,0510.t5 0.2 [0.e + — won ot EENEPRN
Bp.AXHI11-6-6 0,0510,05 |6,230.2, - |— a0, an CEyal b
Bp.B. — — — {055 — e, - 0¥t — NS
Bp.B2.5 — = | =113'01s oG - 003 — _ 0.8
Bp-KMa3-1 0.002%0.020u,25 — oo, wenn et
Bp-KHI-3 [ (V8 T K (T TR SR | O AT ETPRRTES SRRVIN B W1
Bp.Mus 00T Q00 1 1« 1~ w5 g0 Ll S 0 )
Bp.C30 0.1 0,3 0.1 [ [ B TIE LY ]
Bp.CHED-2,5 — 0.5 0.7, - — - A T S, |
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1. TTouMecH, He YKadIHHBIE B “Toli 2 ARDI. ) AATER ATIa A Q% -~ ' " MVe ApRuecs

2. Copepanhe GHHKA B OPCH™ woisa Ll YR8 _1 1 spm mesiw 90 15 L tex v

Y3afAN, KOTRA HBHHLIA CAJIAB HE 5 sswnf 1om Lai 0 ndt = eeoatadi e Sfanis Y g
npuMeceR B ITOM CAYY2e fomy: =:Hcea i 1.2 °.

3. ConepRgHIte CBIHLA D Gnot~ Yigir [ \RMalr £ 8,5 qoayoneeTer 1o 1387, npe-
MEHEHHM AN (DaCOHHOTO JINTbA, upmac 1 GBI A CYWHE 20MG Cil _Coyung "R 20 1 .

TaGanwuar 12

Mexannuecxue cpoicTBa TepmHuecKH HEOGPAGOTAHHLIX JitHedNbX GPOR3
(FOCT 593-51)
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L{11/1KOBBIE CMAABL NO CBORMY HA3HAUCHNIO MO1Pa3feTATCA Ha ClJld-
Bid. 1 yu0ameieaespe O006.ICHUEM, LIS JUTbS TIOL LABIEHHEM, muno-
spagesue u axnmuppurtuonnse (TOCT 7117 --62). Obwiii nepoctatok
. e\ UMHROBLIX CM72BOB — MX HEBHICOKAs KOPPO3HOHHAS CTOfKOCTb.

[{3neans 13 cnaasos Napox LIAM10-5 n LIAMY-5 nonsxuel mmers
T8°PIOCTL He MeHee FHBYS. i

Cnnasst aHTHQPUKWIOHHEIE HA UIHKOBON OCHOBE LOMMHH OT/IH
paTscs B BHJE HyLleK ¢ nepexumaMy secoM He 6onee 20 xe. [losepv-
HOCTb Yyllen JO.TKHa OTh YUCTOH, 6€3 pLIXJIOT, LIAKOBbIX U AP. NOL-
TOPOHHIX  BKJIIOYEHHIL.

\ UMHYECKHIl COCTAB MHHKOBBIX AHTHQPHKUHOHHLIX CIJIABOB (PH-
Bcled B Tabn. 13.

Ta6anua I3

XHMMHYECKHA COCTAD LMHKOBHX aAHTHBPHKUHONKKX CIIABOB
(FOCT 7117—62)

HopMEl XMMHSCCKOro €OCTaBa,

Moins OrHARYLIN  KOMIIOHCHTH I TpHMECH, e G e
ey . . e g l . 1 : l .
BTy MHK = ] T2 L -
ANIOMIHH Mo arunh [l AT ER :
1 T ) o
Lamin-5 {10,0—-12.G 4.0—5,5'0,U.5 -U.06! ncrans- (0,03(0, 150 01’0.02').!0l0,35
0AMY-1,5] 9.0—11,0{1,0—2.00,03- 0.0 uce  [0,03]0.15/0, 0110 02,0  10}0, 35

Jlernpytowtiie N0GaBKE 1 NpsIMecH RIMAIOT Ha CBOMICTBA LUIHKOBBIX
CNABOB CJAENYIOIHM 00pa3oM.

AsIOMHHII yaYyuLlaeT MeXaniueckHe 1t JiTefiHble CBOfiCTBa CMAaBoB
i N3MeHsieT HX CTPYKTYpY.

Menp noeblaeT NPOYHOCTb, CHIXKAET OTHOCHTENbHOE YANMiIeHHe
H ARUIKOTEKYUeCTb Crnasa.

JKese3o moHuMAET KOPPO3HOHIYIO CTOIKOCTL CMJapa.

Kanmuit noniaer Mexaunvyecklie CBOIICTBa CMapa, 3ajepilBaer
MPOLeCC €r0 PEKPUCTANIN3AUNH, NOIMDKACT KOPPO3HOHNYIO CTOIROCTD
1l YCH/IMBAET OGBEMHBIE fI3MEHCHHST B OT/HIBKAX.

Maruit sensieTcA mosesHoil mpumectio. O NOBLIUAET KOPPOIHON-
HYI0 CTOfIKOCTD 1§ YyeMAHBAET OfbeMHue M3MCHeNIs B OTAlBKAX.

OnoBo, KaK # UMUK, NOBLILIACT KOPPUSHUMIYIO CTOfIKOCTb, 1POY-
HOCTb H TBEPAOCTb CANABOB, HO CHINKICT OTHOCHTENBUOE Y LITHICHIC,

CypbMa CHIKAET MeXaiBiuecKie # futKdeT auTmppsKionnse
ceoficTBa.

OnoBrKNLIe W CBHHLOBLE® Cnnapul

nnass Ha OAOBAKNOIL 1 CBINNOBLR Gcilone No CROMMY Ha3uAyelio
IEARTC HA WRCTL TPYNHT aciaitiunv . (GoOfinmn), aumetnoe (05
JHUTEN TG0 ABBACHICY,  Mum cOioh Koe peovng askue, deopaupie-
Moie  (0Bpalatnibauie i it M) npunou,

108



MoAWHNHHKOBBIMH cnnapaMHu % TR fiaf
6 TaMH Ha3HBATC AHTHOPUKUHOHHI® CMIaBBl T2 . TOBTHMIN,
CBHUILOBOOTIOBAHUOIL H CBITHUOBON UCHOBAX, nDHMcHRUMBL 434 A4.0401
Kil YYT/HHBIX H CTaJbRHX BKJafbitueil 7 MHITHIICH

MMokpoiTite TOHKIM cioeM 6a66HTa (06bHO 0.5—0,5% Wu TC ILURKH
NPefOXPaHAET BKAAAHLUN MONWHITHHKOB OT Pa3pywesHs TpH 114
TellbHOIt pa6oTe 33 CYeT YNPOYHSAIOIIHX A00ABNK CYPBMBI, MeaH, HHKC.! -
H OJIHOBpPEMEHHO [103BO.TAET HV XOPOLO NTpHPA0aTHIBATECA K Bpallarry -
Nycs Bany, Gnarofaps .TerKoil OCHOBE CM.1apa. JTO LAET BOIMUKENCTL
NpH HH3KHX MeXaHIYyeCKHX cBoicTBax 6alSHTOB BOCTPHHIIMATL Cpae-
HHTEJIbHO BLICOKHE AABJIEHHA Il OKP Y>KHbIE CKOPOCTI B § 314X TPeHIH NOT-
WHITHHKOB 11 BK.I2 (bituefl Pa3fiMqHLIX IBlITaTedeil NaposblX T PHnH.
ObICTPOXOAHBIX J13e.1eil, 3JeKTPOMOTOPOB, 3MEKTPOTeHEpPaTopos, hoN:
npeccopos, Tvpi.Ha: .. 0B, CTAHKOB.

Bbicokass CTOIMOCTb 1 OCTPasi ZeMIUTHOCTL 0.10Ba BHIbIBA M1
HeOGXUAMMOCTb 3aMeHbl BHICOKOD.TOBAHHBIX R25GHTOB MaIOOTOBAHHUL-
M 11 6e3010BAHHLIMII.

Onosannerr 6a66ums:. OCHOBHBIMIL JAETIPYIOWIIMI 3 T1eMeHTaMH €10
BAHHHX 62664TOB ABARAIOTCA CYPba ¥ Kelb. Cy[bMa BBOINTCSA B CIL1IR
L8 TOBbLILUEHUA TBEPAOCTI, MeNb -- ATf CTpaHeHMs JHKBauHi (
3TO{t UeMBIO IHOT 13 BBOAMTCA HHKETh. BpeaHuiMil npumecsMs c¢.aoudu
HbiX 6a661ITOB ABARAIOTCA MbILUBAK, JKEI€3IH, CBHHEL, UHHK If BIVMYT

O.108AHHbIe 62661 Thl 06.131010T HalGO 1¢2 BHICOKHMI aHTH PPHRLM 14
HBIMIT CBOHCTBAMI{ H NOITCAM, NPHMUHAKTCA AT M3rOTOBIEHUS 22100
0co60 OTBETCTBEHHOrO Ha3HayeHtis.

HeTtants, usrotoeieHHbie H3 OJIOBAHHBIX CTABOB, OT.THYAKTCH ¢« T1-
6HABLHOCTbIO Pa3NepoB. XIMHUCCKINT COCTAB I NPHMEPHOE HAIKEYHL +-iv
onoBsinnblX 6a6butos no OCT 1320—55 npiseienn B tani. 4.

T 45 vt v b

XHMHyecKH COCTAB MOMNUWMHIKOBLIX CINABOB HA OJIOBSIHHOA
ocxoee (6a6SHTOB). "
(FOCT 1320-—55)
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Ceuntjosoorosstrse  6a66ums:. OcHOBOI CNINaBa ABISAETCA CBHHeN,
3 OCHOBHBIMH JIEHPYIOUILMII 31eMeHTaMyl -— 00080 M LypbMa. Oneosn
colepAuTcs B homuuyectse 5—I17%, cypbya — 13—i7%. Mofaswu
MenH I MUKl NPenATCTBYIOT JAHKBAUUH, [OBLUUAIOT aHTH(IPUKLH-
OfHble 1 MeXaHiYecKHe CBOfiCTBA (TBeplOCTb, YAAPHYID BA3KOCTb
H M3HOCOCTOfIKOCTb 6aG0MTOB). MblUbAK NOBWLLAET MeaHHue KHe
CBOIICTBA H IHAKOTEKYYeCTb, @ KajMHil — NMPOYHOCTb I TBEPAOCTL
cnaapa.  Xumiuecktit cocras no [OCT 1320 — 55 npiigecH B
Taba. 15.

Ceunosvie 6a56umst. Ha cpunuosblx 6a66MTOB HaHOOMbLUEE NPH-
MeHeHHe MONYYiIH HaTpHexasbunepble 6a66uTH. OcHOBY crnyiasa coc-
TapJ/ifeT CBHHell, OCHOBNbLIE JIETHPYIOLLIE SEMEHTHI: HATPHil, Kaabuuil,
MarHuil, onoso, auTHit. ONOBO 11 MarHHIT YMEHLLIAT yrap HaTpHfl H
Kaabuus. OnoBo ysyutllaer Takme 7TyKeH#He MOBEPXHOCTH CTANbHLIX
NONWMNHIKOB, AHTIN NopuiluaeT TeepiocTb 6ab6nTos. CypoMa sBaser-
csl BPELHOH MpiIMechbIo, CHINKaer NeXalHyeckHe cpoficTsa cnnasa. XH-
Mitveckuil coctas HaTpuexanbuvesux Ga66utos nmo 'OCT 1209—53
npueeneH B Taba. 16.

JluTeiiHbie CBHHUOBbIE craBbl (Il JITbS MOL AABTEHHEM) HCNOMb-
3YIOTCA /S H3rOTOBMEHIA PA3NHYHBIX \HMIUECKH\ 1 (PHIHYECKHX MPH-~
6opoB, CHUETYHKOB, MOMUMIMHHKOB CKO.ILKENHS, a TaKKe jeTaneil, pa-
6OTaloLIHX B Pas/INUYHBIX XHMHYECKIIX CPeaX, 3a HMCKJ/4eHHeM opra-
HHYECKHX KHCJOT, 00pa3yiollHX €O CBHHUOM SIIOBHTbIE COELHHEHA.
[ToatoMy cBHHUOBbIE CTIN2BH [AS H3TOTOBMAEHHS fieTanell, CONPHKACAIo-
LWHXCA C MHULEBBIMH TTPOLYKTAMII, He IPUMEHSIOTCA.

OCHOBHEIMH  JIErHPYIOLIIMH 3JeMEHTaMli CBHHUOBBLIX CMJABOB fiB-
JSIOTCA CypPbMa, ONOBO H Melb.

B nocneanee ppeMa MockoecKHM aBTO3aBOIOM NiM. JIHXayesa COB-
mectHo ¢ HAMI1 paapaboran Hoselfl nogwmmnkosbifi cinas COC6-6
Ha CBHHUOBOI OCHOBE, NMPEBOCXOASALLHII 1O COMPOTHETAGNOCTH YCTa-
JIOCTHEIM  HAMpskeHHAM 6ab6iTHl  Ha OJOBSNHO H  CBHINOBOH
OCHOB2X.

XimMuueckHii cocTas ciapa: Sn - 5,5—6,6%, Sb = 5,6—6,56%,
Pb — ocnosa. [Mpumecesi, ne 6o1ee: Cu - - 0,3%, Fe=0,1%, Zn =
=0,01",, As=0,0500, Bi 0,075, Ni:=005% u Cd= 0.05%.
Caoiictea cnnapa: TemflepaTypa nJiasaenus — 280 C, teninepatypa lia-
qaja pacnsasnedus — 247°C, npefed OPOYHCCTH MNP PaCTHKEHNH —
6—7 Kl /ma? (59—69 Mn/#3), oTHOCHTEsNbHOE YAMHHelie — 12— 13y,
TBepocTy no Bpuneamo HB16—17 (156,8—166,6 M 'a).

BeieficTeile NOMINKEHHOIO COZEPXaHHA B CMJlape J€r{pyIoUHX
KOMMOHEHTOB OH OfJsapnaeT 60Jiee BLICOROi MIACTHYHOCTbILU, HE Culep-
KT B CTPYKType KPYNHbIX KPIICTANI0B XP) IKHUX HHTE[MeTaTiue s ux
coennnenttit. JlaopaTtopiible, CTENLOBLE H AOPOKHLIE (COLITLHHA CI11a-
B2 Ha BKJajbllUaX ABTOMOGHIBLHEIX NOMUMNHIKOB NOKA3AMH 3KCH ' u
'gauuounbre npeuMyiecTsa nepel  panee npuMenspiuiiMucs €u”

HTaMIL.
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TaGcanua 16

XuMHuECAIt COCTaB HaTpuekaasuHessx 6a66Hrop, %
(FoCT 1203 — 53)

OCHOBIILE 1.OMIIOHEHTU

Mapxy -
foedmra |
i Lanabyui watpnli 0JI0BO Marnuf WIKOMBHI T CUKHAN
t
BKA v %5—1.15 0.6—0.9 — — 0,05 —0,20 | Ocranshic
EK2  0,35—0.55/0,25—0,501,5—2,50,04—0,03  — >
1
Ipodoa s wue maba 16
Mpuwxecn, He Gonee
Mapr 3
GatbnT®
BUCMYT CYDPbMa Medb MaruHii npoq:eec:pu-
BKA 0.1 0.25 — 0.02 0,3
BK? 0.2 0,2 0.15 — 0,3

D HMeVNaHHBR

1 Tlo cor NIy NOC M 1, nuipeGHTeNCM Kaabluenpll  GeGONT Mapkn BKA
ANTIKPV NINCTa“NMATLCR C COAEpHKaKHeM amioMuEis MeHee (,05%.

) LrC syul s jenen GuiTb B npepesiax 24—28 x&

IMpunou npuMeHsioTcA pAR MafikK feTanell H3 CTaJH, NaTYHH,
MeJuf, CBHHUA H ApYriiX MeTaI0B, a TAKKe NPH HI3rOoTOBNEHHH 9NeKTpo-,
panHo- B MENHUHHCKOH anmapaTypbl, aBHAUHOHHBIX H ABTOMOOHJAbHBIX
PajHaTOPOB, NHILEBO NOCyAbl H APYTHX M3JENHil.

XHMHUECKKIt CcOCTaB  OfoBSHHOCBHHUOBLIX Mpunoes fo [OCT
1499—54 npupener B Taba. 17.

Ta6bawuna 17
Xumuueckuhi €OC* 8B OJIOBAHHOCBHHUOBLIX npunoes, %

(TOCT 1499-54)

X [
IO« 10BHble KOMNOHENT [lpuMocy,
Malna (Pb—octannhoe} | Goaes
UL — . MpKMeproe HasHaueHKe
ro | b Cu I NI
— — i
O R )
S N ) 0.15 ' €40,02 Tlaliha GHYTpeHHWX UCOD THLLECOS
| ‘ nocynbt i MEQHILIHCKOR anuiapary-
iy ol Lo !O.I n.ge - _
ST e n.ng ol .
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Npod i w ervue mab- 1

0O onibr KOMDuncHTh| [TpHKecy
Mapkru (Pb—~ocTasbHOR) HEe G

npunon Mpineptine Ha3H3YEHHE

Cra- S
[ ;

NoC4o  139—40) 1,5—2,0 (0.1 ,0.0% [lafiky paamatopor, wwKTpo- i pa-

' RWoammapartypet # mpoeonon. [lax

T10C30 29—130] 1.5—2,0 0,15‘0.06 Ka JATYHM, \eaR, mesle?a, aBua-
UNOHEMIX panuaTopos, PaiHO3Nma-

I parypu.

nocis (17—-18 2,0-2,5 0.15‘0,0& Tafika vama. xenesa, e, Jaty-

HH, ' TOTPAKTOPIIbIX A€TaNeH H H3-

nent 1 wupnoTpeGa

rnocCc4-6 { 3—4 5—6 0,15/0,08) Tlasika ¢ “J0n 4~CTH, NaTyHH, CBHHLA,

»eflW, LI} ' DHIk ‘HAE CBAPHHX LIROB

0 KY30BaX JIETKOBMX aBTOMOGHIE R

NMpusMevaumne.
B X BCex Mapox 1¢A npuMech BI<O1 %, As<0.05%.. Fu ScDul . Kem-
foro. Zn u Al« 0,002 % kamaoro-

Hukenesuie ¥ MELHOWHKENOBHE CNNABLI

HuxkeneBuic # MeIHOHHKes€Bble CIMapbl, T. €. CMJasHl HHKENA ¢
MeJIblo, XPOMOM, MapraHueal H APYrHMH MeTafaMH, o6NafdloT BbICOKOf
Wapo- M KOPPO3NOHHOH CTOfIKOCTBIO, BLICOKHM YAETIbHLIM 3INEKTPO-
CONPOTHRIEHIEM, MaTbiM TeMIePaTypHLIN KOS(XDILIEHTOM 9.1eKTpo-
CONpOTHBAEHHSA, MaTHHTHOI NpoHiilaeMOCThiO H Ap. Kpome Toro, Hu-
Kenepwie 1 MeJoHtheneBbie Cniasbl 001AL3I0T BLICOKIMI MEXaHHYECKH-
MH CBOIICTBAMH Il MJACTHYHOCTBIO, YTO NO3BOARAET 00pabaTbiBaTh HX
AapneHnieM. Baaroaapsa 3TeM cBOficTBaM HIIKeJsieBbie il MEAHOHHKCIEBI e
CrIagbl UBPORO APHMENAIOTCA B TPOMBILIEHHOCTI! A8 H3rOTIBIeHHA
Pa3UYHLIX  aHTIKOPPO3NOHKLIX  f13fedlil, 3IvKTPOHArpesaTe IbHbIX
npuOOPoB 117 BLICOKOTEMNEPAaTYPHLIY Meyefl, TOYHBIX H3MEpHiTebHbIX
npr6opos, Tepmonap it T. M.

B 3aBnciMocTH OT coaepKaliisi hOMIMOHEHTOB, B\OAALIKX B COCTaB
CMNapa, pas3afyaloT C.I1C1VIoWHe Billd CM1aBos:

ampoMeTb — Cclaas Hithe 1 ¢ [0% xpowma;

MOHEb — CMI3B HHKEIA ¢ 28% Mea, 2,57 wenesa u 1,5% =ap-
raHua;

Konenp — cnnas Meiil ¢ 44 kel

KOHCTaHTAaH — crnae Mentt ¢ 40" ntikens # 2% Mapranua,

m



MeJBNIOp — COAJB MEMW ¢ HuKeneM (C COTepiKaHIeM inihels B
npe le1ay 20—30"0); o )

MaBCAHIH — cnias Mexi ¢ 12% mapranua i 3% Hnkens;

HIA\PON — cn1aB kel ¢ 20% XpoMa; o o

eppoHIXpoM — 1A HHKeIs ¢ 15% xpoua, 16% wenesa u 2%
Mapranua; ) o

Hefianabbep — cnnas MelH ¢ 15% uunkens i 20% wiHKa.

§ 2 WMXTOBBE MATEPHANEI H HX NOAroTOBKA
K NNABKE

[LnXTOBLINI MATEpHANAMH /A TDICOTOB/JEHHS CIABOB LBETHbIX
MeTa.110B MOrYT GbiTh: CBEXHE MeTaslnbl, MaclopTHble YYUIKH 1 OKyn-
HOft 7IOM COOTBETCTBYIOLIMX MapOK H CIIABOB, OTXOAbI COGCTBEHHOrO
NPOHA3BOLOCTBA (MUTHMKN, MPHOLITH, BHNOPHI 6pak), ¢eppocnaass
M nHraType COSCTBENHOTO Nponasoictsa nay ¢abpuyHbe. Mepensas
CTPYXXKIl, [0NyyaeNofi NP MexaHuyeckofi 06pabOTKe JIHTbf H 3aro-
TOBOK.

Bce WiXTOBLE MATEpHAJb! JOMKHE XPAHHTLCA B OTAENbHOM MOMe-
IMEeHIH, CTPOro PasfesbHO 10 COPTaM M MapKaM B COOTBETCTBHH C Cep-
TihrKaTaMIl, TACTIOPTANH Ik GHPKaMH, C yKasaHHeM HOMEPA NJIaBKH WK
MapkKll CI2Ba.

Orxoapl, BO3Bpalllaevble 113 MeXaHHYECKHX 1lexoB, B TCM uncje H
CTPYKKY, CleAyer XpalHTb N0 MapkaM CIJI2aBOB OTLAE/NBHO OT OTXOLOB
JIHTRHHOrO B KY3HEYHO-NPeccoBOro UeXoB.

B npouecce Mexannyeckoil 06pa6oTKH OTJHBOK H CJHTKOB H3 lBET-
AKX METAJJIOB H CIIABOB Ha MalUMHOCTPOHTENbHBIX 3aBopax obpasyer-
cfl 3HAUMTENBHOE KO.JAIYECTBO CTPYMKH, [OCTHraiollee B OTLENBHBIX
cayuanx 30% 1 6o7ee MO OTHOLUEHHIG K BECY FOTOBBIX OTJIHBOK H CJMT-
KOB.

PauHoRa. 1bHO® HCTIONBL30BAHHE 3TOi CTPYMKIE, KaK WUMXTOBOrO Ma-
TepHaJa, SBIAETCA aAKTYyanbHOft 3afiadefl, TAK KaK HCMIONb3OBaHIIE CTPYHK-
Kl Ha MecTe :e 0Opa30oBaHMA yMeNblUaeT NOTPeOHOCTb NpPEeanpHATH B
CBEXHX UBETHBIX MeTaldaX H BTOPHYHBIX MAacNOPTHBIX CONIABAX, pa3-
[py>KaeT TpaHcnopT it vnewesnser cebGecTouMocTb M3nenwil. Henpe-
MEHHBIMIT }«_ I0BHAMM 7151 PAUHOHAIBHOIO HCTIO b30BAHHA CTPYKKH AB-
NAIOTC NPaBHIBHOL XpaHexlle, KayecTBeHNan MOLTOTOBKA H obecre-
YWCHIIE [epenilaga CTPYMKH C MIHHManbHbIM  yrapoM. [loprotoska
CTN % K TI2BKE NPOH3BONMTCA Ha CTelMallbHOM yyacTke, OGOPYLO-
Bibnee ClleyIoUHME arperaTaMu:

#! LCHTPH(y, FOA LA TpefsapHTENblOfl OUHCTKY CTPYMKH OT Ma-
o1 HoBlarH;
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I) MarHNiTHBM CENapaTOPOM ANf OTAEJeHHS CTPYXKKI YEPHBIX Me-
Ta/ 108B;

€) NapAMIL /151 XPaHeHHS CTPYKKH T10 MAPKaM CM1AaBOB H 110 COPTaM.

I3 cyectsyfolitiX €roco6oB HCMO/IBL3OBAHHSA CTPYIKKH Mpli N1aBKe
uBETHLIX CNJIaBOB  HaHGu/iblUee MMPAKTHUECKOE MPHMEHEHHE TMOJy-
YA

a) MeperJiaBka CTPYXKKH B OPHKeTHPOBAHMOM BHAE, B MEPBYIO OYe-
pellb MEAHBIX CMLIABOB, C NOTPYeHHeM GPHKETOB B paci/apielHylo BaH-
Hy;

6) nepennaBka CTPYXKKH (OTCOPTHPOBAHHOM, IpoGneHol, Mpensa-
pHTESIbHO TIOACEPTHYTON ceflapalHi) POCCHINBIO MyTeM MMOrPyHeHHs
ee HeOOMBLUEME MOPUMSMH B paclfiaBlieHHYI0 BaHHY ¢ TIPHMEHEHHeM
COOTBETCTBYIOLHX  (hIOCOB;

B) 3arpy3Ka ODHKETOB IJIH OTCOPTHPOBaHHOM NPOGIEHON CTPYXK-
KH Ha TOLHHY TeYH paBHOMEPHBIMH CJIOSIMH C TMPUKPHIBAICLIHM CJI0M
TAXENbX OTXOLOB.

[TpuMenenHe cTpysKH B BuAe GpHKETOB 60Jlee YAOOHO H IKOHOMHY-
HO BCJIECTBIE KOMITAKTHOCTH OPHKETOB, yMeHblUeHHS NoTepb MeTaJda
NpH XpaHeHHWI!, MJaBKe H TPaHCMTOPTHPOBKE.

[TpoH3BOAHTENBHOCTE MJIABH/BHBIX ArperaTos MpPH TJIABKE MEIHBIX
cnaaBoB B BHAE 6plKeTOB MosbllaeTcs B cpefHeM Ha 10—12%, a yrap
COOTBETCTBEHHO YMeHBIIAETCS B CPaBHEHHH C TMJAABKOH CTPYXKH poc-
ChibiO. BpHKeTHPOBaHHe CTPYKKI UBETHBIX META/VIOB I CTIABOB MO-
WeT OCyLleCTBASTLCA Ha npeccax sroboro Tiua.

CTpy»KKa, JUTHHKH, BHIOPH If ApYrile OTXONbl PEKOMEHIYIOTCR K
HCMOMb30BAHII0 B BHIE MEPennasos COOTBETCTBYIOWErO XHMIIYEChOTO
coctaBa. Ha napsx i sHKax a1 Xpauellia pas3fiHYHLX MeTa /108 101
Hbl 6b1Tb YeTKHE OAMHCI ¢ yKa3alilfeM Ha3paHHA MaTepuana, HanpuMep,
crpyxka JIK80-3J1, nepensap JIK80-3J1, niratypa Meib — KpeMHHIT
o T, M.

Jlaph 11 AuuiKE ¢ JArarypoit ZoMmKHb GbiTb CHaGAEeHH MAaCnOpTaMH
C yKa3apHen HOMepa IN.1aBKH H XHMIIYeCKOr0o COCTapa JuraTypel. CheMul
(wnakn, usrapb) xpansatcs orpeabo. (X Hcroav3oeamsie B IUHXTE 1€
JIONycKaeTcs.

Yucrole cnsieckin (MeTan, NPosuiTelil MpH pa3fiiBke Ha M0OT) cOOH-
PAKOTCA OTAGNBHO N 1ICMOAB3YIOTCH, KaK BO3BpaT MOC/1e XIIMHYecKore
ananusa. Pa3sjenka HerabapiTHOro Joma (HpRObLAIL, KPYMHbIE OTIHBKH!
NPOH3BOAHTCS MOOLIM JOCTYITHBIM UeXy crnocoSoM (MOX KOMPOM, JeKT
POpe3Koil, Tepennasroil, BO B3PHIBHBIX fAMaX).

CTpyKa upeTHHIX CMaBOB coGipaeTcs y Beex Merasfioobpabatsl
BAIOLHX CTAHKOB MNPl NOMOLU! BbIABIKHBIX MOAIOHOB, ALIHKOB, Orpa
IHTEBHEIX IIATKOB, KOXYXOB H APYriiX npicrnocoGrennil. Y Kax-
Joro patoyero MecTa AOMHbI ObiTb Y.IOXKEHbl PelleTyarble HaCTHJbL
yCTpanfioulle BO3MOMHOCTE BTAaNThIBAHHA CTPYXKKH B MOJ.

CrpyKa cobupaercss pasnelbHO:

MO BHIOAM — cHNyyas, BHTAs H JEHTOUHAS,

N0 KayecTpy — W4IICTAsl, 3aCOPeHHast (3eMJiefl, HaMIaqHOM MbLIbK.

)
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CEPY ARl YEPHBIY VY 1ATI0B), CMewanHas (3acopennas CTpyikka Ap)
M\ tsetHBS s toeseB). Cpyaka, co0paniast pa3iefbHO MO Mapham
CR tatow, BILAY 1 haYeCTBY, MOJAETCA B3aKphIThIX AUMKAX #3 MeXaHu-
YeCtIX UCXOB KA \HACTKU MOATOTOBRIL CTPYMKKIL.

Mo e NOATOTOBHTEeNbLHLIN onepaintii (oTAeneHis Macna, apob.e-
HHS H Ap.). CTPV)KKA AD2HNTCA B CyXOM TIOMElleHNI! B Clelfa/bHbIX
3ahPHTHIX JTAPAN C COOTBETCTBYIOLLIMI HALIIICAMIL.

CTpyhKa. CMelaHHAA H3 Pa3HBIX UBETHbIX CMTABOB (HETapaHTIIPOBAH-
HOMO \IIMI{YECKOrO COCTABA), XPAHNTCA B OTAETbHLIX JNUPAX H NpenHas-
Hav.ercs A8 AphroroBiewis nependiasa. Crpyxxa, cobpaHuas no
MapkaM. fiepex fCOIb30BAHHEM B WNXTE NOIBEPTaeTCs OYHCTKE Ha
no (COTOBNTENLHOM yyacTKe. B 3aBucHMOCTH OT 3acOpenHOCTH CTPYX-
KN i ee Ha3HAUEHHA MPIMEHAOTCS CJIEAYIOLNe NOLArOTOBHTEAbHbIE Onle-
pauHu:

a) CTpPYKKa, cogepiaulan cshiie 2% wmacaa n Bnary, npeapapii-
Te'IbHO OYHULAETCA LEHTPHOYrHPOBaHIIEM € LIENbIO 1ICNI0Ab30BAHHA Mac-
na;

©) BHTan H JMEHTOUHAR CTPYXKKa ApoOHTCA B LpOOM/IKAX COOTBETCT-
B\ IOllleil NPOH3BONHTETbHOCTH;

B) CTPYXKA, OYHLLEHHAS LEHTPHQYrHPOBaHIEM, TOABEPraeTcs CYuiKe
B cywaax 6apabankoro turna npn temnepatype 300—400 C po non-
HOTw+ VJANEHHA BJarlE B KHPOB;

) CTpY»Ka, 32COPeHHaR 3emfeff, OYNLLAECTCs FPOXOYEHIIEM Ha pYY-
HOM H.ft MEeXaHHYEeCKOM TIpOoXOoTe ¢ CHTaMH C pa3Mmepamii OTBEpCTHE:
5 Smu u 2 2.mm

1) CTPY»Ka, 3acOpeHHas YepHHIMH MeTalmaMii, OYHILAETCR Mar-
HHTHBLIM CeNapHPOBAHHEM.

§ 3. NPUIGTORNEHHE NEPENNAROB MS OBOPOTHBLIX O0TXOA0B
H CTPYKH PGCCHINbH

ITpurotoBnenune nepenmabsa H3 CTDYyMRKH
EpeMHHEBBX fnaTyHeidl Mapok JIK80-3JI, JIK80-3
u JIKC+N-3-3. [11q riproroenexns meper.iaba CTPYXKH KPEMH1IeBWX
ALi Rl NDUMEHSIIOTCRA: THreNbHLE TOPHBl, SJEKTPHYECKHE AyTOBbIE
It WHAVKUNOHHbIE M€Yl I MOBOPOTHHE eyt «MevTan.

CactaB univtsi: 30% 06OPOTHRIX OTXOROB 1t 70% CTPYKKIL.

‘-craB Qmoca: 95% KanbuMHHPOBAHHOM CObl H 5% MAABHROBOFO
Wnita

Pacvix W or Beca cTpysis.

Mepea crpyvrofi meus (THIeb) OUWILAIOT UT OCTATKOB MeTana i
'IT8kL 1 HATPUHAOT 5O TemmepaTypw 600 —700° C (BHUIHEBOKPACHOMC
Braekiit geomoposKi). CTIEPRT GTPYXAIOT Bee OBNPOTHBIE OTXOAL COf-
""""“‘"" hRHARATN L. PABHCMEDHO paciipencusis BX B neym. Pac

o m '"_'-‘.- 1;_‘!‘ IWT CITAB Lo TemnepaTypet 1100 -1120 C. 3atem
e kel t ' LEEREEEIN (I A1 ! CTD‘_, KU C (,p.’"()('-’)l\l 1 TWATe ahHO
welts Mo M0THOrO pacunasnenns cTpyxwn. J[lanee

A
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CM1aB BHOBb HarpesaioT A0 TeMnepatypu 1100—1120° C i sirpysenor
CI€L) IOLLYIO NOPLUNO CTPY KK ¢ GTrocoM (e upepiut «q 25° il pa-
BECHlt CTPYMKH). 3arp) iKY IPON3BOUAT .0 Parit1-g ' IHA Lili Ha3-
HayeHoH k 3aBaake crpyxxit. [locne pacriar ieuns Boch CIPy AkH,
nepeMewBaHIsn 1 YyAa/NCHUA 1UJaka, Gepy1 Te\ H: JIOTYeCK - '1o npo()"\
Ha ycazky (OTnMBha B necuanyio GOpMy LHAHKAPOB AnaveTpud 40 —
50 aat 1t Boicotoil 100 aew). Ilpu nonyuennu yioBnerBopiTeNbhun 1%
HOJIOTHYECKOl NPabbl CMAB pa3/MIBAIOT B uywkit. ITocae wmfHBKN 1.
H3MOMHHLL MX K/EfIMAT, BIBELHBAIOT H MOIBCPrAIOT XUMIUECLUMY aH 1
N3y.

Pe3ynbrathl XHMIUECKOTO aHaTH3a (HKCHPYIOT B MIABUALHOM XY
HaJle.

[TpurotoBnenne nepenuasBi U3 CIPYNKH
natyueft Mmapok JIMWKSS5-31, JIMuSR-2, TAMuS9-1-1, JIC59-1
J162, JIH56-3, u JI062-1. Jdns npurotosien« MaprauieBx 1aTs i -
v natyHeit mapox JIC59-1, JI62, JIH56-3 n J1062-1 npusenstor
reibHble TOPHBI, SAEKTPHUECKHE AYrOBbit 11 Hii 1y M UHOHHBIE NeUl 1 1
un tuna «Meurax

Jlns npuroToBJeHHA NepelJlaBa CTPYKhN P« CHITLIO naTyuelt Hai
Gonee MpHrofHa HHM3KOMACTOTHAS i) hUHoOHHas neqn BHTT.

CoctaB WHXTL: 20% 0GOPOTHLIN OTXNI0B 1 ¥1'"s CTPYMKKI

Cocras ¢utoca: S0V apesecHorn ;ras v 10, Gypbi.

Pacxon — 2% ot Beca cTpyXKu.

Jpesecunift yrons H Gypy NpeiBapiTe/AbHO NPOKAMIBAIOT NPH 1€
nepatype 400—450° C B reuentte 2 uacos.

Criekuiiecss KycKil TpoKajgetHoii OyPbl 113Me TbualoT ff NpCocliBir
Hepes CHTO C OTBepCTHSIMI 2 2 .

CTpy>xKy nepea 3arpy3noil B leyb CMEUNBAIOT ¢ NPHTOTOBIEHHM
pumocom.

Bce ofopotiible OTXO/B, BYXOAAIHE B COCTAB LISIYThi 3ACPYXKAWT B
pasorperyto fio TennepaTyps 600—700° C neun. pacriaBAAIOT 1 TeM-
nepatypy cmiasa fosoist Ao 1040—1060 C.

3aTtem 3arpy»atoT NOPLIIO CMecH CTPYH KN ¢ (MKaoM B hu.niuecTse
10% ot Beca Beeii cTpyKit, BXOAsLEl B cOCTas WH AT, C1pyMKa pac-
NAaBIseTcs H CHJaB NOJOrpesalT fo Temmep.t: pui 1040 -1060 C
[locne pacnnasaenns neppoil NOPLIN CTPYKKH 1. [+ s G Y IOWVE
NOPUHIO B OLHH NpHEM.

Bec cTpyXEKn nocTeneHHo yBEAHUNBALICS, HO he Mpephiwaer 20"
Beefi naBeckn. [Tocne pacrnaplenus Beeil WHXTH CTITAB HArPeBatoT ac
TeMneparypu 1040-—1060° C, noaacpxmbas B Neun oCTaHOBHTE b
HY10 amvocepy. 3ateM GepyT npoly 41 XHM{IMEChOTu ARAM L1, CHII
M2IOT WJAK # CNAaB CAHBAIOT B KOBW LIA Pa3;HiBKIl [lepennasa
uywKn. )

[lpu nepennaee cTpysntt B mevax BIIT rmviy cooront u3 ofue
CTPYXKH Jlns ychopeHus PACINaBiIenHs BEP\HEH HYACTH io.lnua rv
TANlNa OTKPHITYIO YaCTb KO/JbUA 3ACHIMAIOT IPERCCHBIN Y TAEM {1 padxil-
FaloT yTbeM OT MarHCTP2/1 OKATOTO BO3AyNa JIp-BUCHBI yroNb i .



CHIMAIOT IO MEDE €ro CropaHHs. He ONVCKas MEperpepa Meranna b
Koble BO n3bexanne Bpifipoca MCTAnNa #1 pasMelkahiia hObLA. IToc-
Jle MOAHOTO PachAABNeHAR MeTAT1a CUNLLAIOT 1i1an. 3aTeM 3arpyxawor
nponanenHy) o 6YPY B KOJuecTse 0,7% OT Beca CTPYXKii i1 Neub Mepe-
RIIOMAIOT HA PEXHM MIaBKH.

CIpyXKY 3arpyanT OTAelbHLIMH  NOpLMAMH (l—2 nomatn),
KOTOpHIE 3aMelli(BalOT B ¢wiioce i Mertanne. Kaxyio HOBYIO ropumio
CTPVKKE BBOIST NOCAE pacfiaBieHiis NPEeAHAYled W TeMNeparypy
MeTalla Banubl goBoasT go 980—1000 C.

locae pachaasienus Beeil UMIXTHI Medb MEPEKMOYAIOT HA PERHM
NOXOTPeBa, CHHMAMOT LTk K GepyT Apoby ANS XHMIMECKOro aHamiaa.

3aTen BHIKJIOMAIOT Me4b H METAAN BbIIYCKAOT B MPEABApHTENBHO
NONOrpeThlii  KOBIL.

IpurotoBnenne nepenmaBa H3 CTPYyXKKN
0JOBRHHKNX 6pon3 Mapok OLCH375-1, OLCE-6-3,
OL110-2, OIC8-4-3 n O®10-1. [lns mepennaBa CTPYMKH ONOBSHHBIX
6pOH3 IPHMEHSAIOT THIEILHBE TOPHDI, S/eKTPHYECKHE AYTrOBHIE H HHAYK-
WHOHHBIE TTedH.

Tlpu nepensaBe CTPYXKKH OMOBAHHBIX OPOH3 IPIMEHHIOT (aOC,
coctosumil 13 20% Kanbuy HIPOBAHHO cobi, 40% Menkoro Keapilepo-
ro necka n 40% nmaBHKOBOro winaTa.

Temnepatypa niasnenus gmoca 880—900° C. Pacxon ero — 5%
ot Beca Beeil cTpyxku. [Ipn nnaske duoc HaxoaHTCA Ha NOBEPXHOCTH
M€TaAna B XHAKOM COCTOSIHHH 1I XODOLIO OTAeNsieTcst O1 pacnnaBleH-
HOro MeTasna.

CrIpy»kKy 3arpyXawT yacTsMH — OTAeqbHbIMH MopuusiMit. [Tocne-
AYIOUHE NOPLUKK 3arPYHKAOT [0 MePe pacnIanneNis nNpegbiiyWiX K Ha-
rpesa KHAKoro Metanna no temneparyph 1180—1200° C. Kaxnyio Ho-
BYIO MOPLHIO CTPYXKH TIATENBbHO MepeMelllBaloT B XHAKOM ClljlaBe
JIO MOJIHOTO €€ DacChJIaBMeHHs.

Pacnsapnenne cTpyxKi BeeTcs ¢ MaKCHMANbLHOI HHTEHCHI BHOCTBIO.

[locne nonHoro pacnnamnedus Beeit CTPYXKH BaHHY TILATENbHO
IEPEMEIHBAIOT H YAAJNIOT WLNaK.

Merann nosorpesaior no Temnepatyphi 1180—1200° C u caupator
B MPEBAPHTENILHO MONOTPEThiHl KOBUW ANS NOCTEAYIOWEl pa3HBKA 10
H3NOKHILIAM.

Flonyyenssie uyuikn nepenasa MapKHPYIOT HOMEPOM IABKH 1 B3BE~
WHEBALOT.

§ 4. PACYET UMXTb! CNNABOB TAMENLIX
UBETHbIX METANNOB

Pacver wmxry aaknouaerca B ONpefieNleHH BeCOBbIX COOTHOILE
ﬁ?}:; p:jnmmu;.- HCXOIHBIX WHXTOBBIX MaTepnasioB, 3arpyMaeMux B

5 DS NPUTOTOP1EHHS CNJaBa 3a4aHHOMO XMMINECKOTO COCTABA.
" “at_-t .:.‘um;. MR od Ba 100 ke cnaapa no cpeveMy XHMHUECKO-
MR LT e INCHIIS KOSINYECTBA. OCHOBHEIX KOMIOHEHTOB
P



Wa BENHYIHHY yrapa, T. €. 6e3B03BpaTHHX NOTepPh MeTaN/1a Ha HCrapeHHe,
o6pa3oBaHHE OKHCJIOB, NEPEXOASIUMX B WAk, B3aimoaelicTeie ¢ Qy-
TEPOBKOIl MeyH.

Besmynnea 3THX noTeps 3aBuCHT OT BliAa WIXTH (KOMIAKTHOCTH),
THN2 NNABHNBHOH Neyd, pexuMa nnaskH ¥ T. M. Hibke npusoasrcs
NpHNEpHl pacyeTa WHXTH Pa3HbLIX CI1aBoB.

Pacyer wWHXTh ONOBAHHONW OGPOH3H MAPKH
B p.OLI8-4 K3 UHCTHX MeTalNlaoB N OTXONOB
co6CTBEHHOrO NPOH3BOACTBa. Pacuer segem Ha 100 ke
6ponsbl. Illuxta cocrapnserca u3 20 oTXonoe cobcTBEHHOrC NMPOM3-
pozictBa H 80% yHCTBIX MeTanJos.

PacueTHoe cogepkaHie KOMNOHEHTOB B CNape (K2):

Onosz . . . o oy -008= 8
Huwka . . . . . . . . . 100 104= 4
Meay . . . . . . . . .. 100 - N1y = 28

Bcero: 100

Cpenuuft yrap npuuuMaeM: onosa — 2%, wiHka — 8% o Mext —
1%.
C yueroM yrapa, CONEpIKaHHE KOMIOHEHTOB B WHYXTE COCTAaBHT (K2}

Onos2z . . ... .. R4 (2700 = 816
| ST 4 (4 o, = 492
Meaw. . « o « . . - 4‘i+(&t v,uhy - ~8,88

Bcero 101,36

Kouectso 0Tx010B cofcTBEHHOrO 1pou3r,acTea npuHinaem 20 %o
11 20 k2 Ha 100 k2 6pous 1 (100 7 0,2 = 20 ko).
Conepiamne B orxonax (k2):

Qrova . e s
Uiwa . . . . . !
Mean. . . . . . . . . )

Koni4ecTso CBEXHX METANIOB, HEOSYNANMbIX 1A JlobaBiaeHnd B
WHxTy (x2):

OnoBa . . . ... ..- R,16— I,6= 1%, 3
Wka . . . . . . .« . 4,2— 0 = ‘:2
Memst . . ....... 888—I17,6=71,23
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Takum 37 1soM, 211 noayyerus 100 ke GpoHsy Bp. OLI8-4 no-
TR U (A7

(~~n1nr €O ITREHHOTO MPOH3BOACTDA - 20
(a5 e e 6,5
Wt .. . 3.52
ﬁvl" e e e e e e e e 71,28
Be 101,30

Pacyer wuxil 6poH3b bp AMuS-2 3 yHeTwx
MFrTii10B, OTX0JA0B CcO6GCTBEHHOrO nNpoi3-
B 1CcTBa M 1HTATYDP. -

PacueTHoe '01epHaHie kOMIOHERTOB B cniiase (k2):

Anowisng 100~ 009- 8
Mapt+ 100 0,02: 2
Menn . 100 0,89-=— 89

Beero: 100

Cpexsmft vrap npuniimaeM: amomiiuHa — 2%, mapranua — 2.5%
H owean — 1%.
C yyerom yrapa cofiepKaHHe KOMITOHEHTOB B LUIIXTE COCTaBHI (K2):

Atounuua . . . . . 94(9.002)= ©,18
M prmga. ... . 2  (2.0,025) = 2.05
Meass ... .. ... B9 (89.0,01)= 89,89

Becro: 101,12

KO"!H{(BCTBO OTXO0B COOCTBEHHOrO NPOH3BOACTBA B WHXTe MPHHH-
wacs Ny g 20 ke Ha 100 k2 6pomsbr (100 % 0,2 = 20 &2).
LOACMaHIE AMIOMITHKA, MApPTaHIla u MEe! B OTXOax (K2):

AvvvmmRr . L L L L L, 9% 0,2= 1.8
Mrowa .. .. .. . .. 2% 0,2 04
Megs . . ... ......,. 8 -02—178

Bceero: 20

Conepmanne «<-wronenron («d B amratype Cu — Al (50 : 50):

Awowme 9,18—l£=7.33
7.38.5

Meas <0 -=7.38
Bern: 01,00
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p Jwmratype Cu— Mn (70 : 30):

Mapranua . 20 —uyq4 -1 iy
Mean Q?Tn—) -3
Beero 3 5t

Bcero B nMratypax u orvopax (xa):

A.romuHnn 1.~47,38 .-G 18
Mapranua 0,44-1ea =~ .
Mems .. L L. 17,8470 - s

Bcero: 40,29

Komiiyectso cexix Merannop, Heobxomumun fas nobaBnenus B
WHXTY (Kke):

Amosttius . .. 9.18— 9,18 -
Mapranua 2.0°— 2,0~ 0
Memn . . . ... MR 23,00 == 6L,

Taxiin ofpasom, ans notyvenns 100 «e Gpousst Bp AMu9-2 no-
Tpedyerca  (k2):

OTY0R0B COBCTIEHIO  “[14t4: t+0CTn 1
Jlwratspe Cu— 58 o 7
Juroevpe Cu f o LT a0
Memw. . .. .. '

Bure {01 10

Pacuer wnxtw onopsauHoNl GpPOHsw Mapwi
Bp. OUC5-55 13 umcTw X MeTa~.10B U OUT\O4UB
CO6CTBEHHOrO NPUN3BOACIBaA. i

Cocrag wnxtw: 60% cpexxuy Meta 1108 1 40° BoiBpaTa o< i:TBEH-
HOTO nponssoncTsa. .,

¥rap 3nementos npunumaem: onosa 1 Memt — 1"+, UMHRA B CBHH-
ta — 2%,

C yueToM yrapa 3THX 3.1€MEHTOB hO.THUECTBO WIIXTOBLIY MaATEPHAIOB
yBeIHUHBaeTcA (ko):

. Ll
Mean ., . KA 0f -t =3
Qnona L
Mmka . . . t

Cemrga . . .. RALE S



TTonvyenzuble o Pacyery AaHHHE MOTYT GHTL NPEeACcTanaenbl B cJe-
Ay10LLEM BHLAE:
Qnooc Unne  Cummey Menn Beero

Cpeanmii xuvuvecknit coc-

Be?t:«acnl"ggiz Eu'x'r;ax,.xz. g g g gg :88

Yo%t 0 Gg0 Qa0 085 L
PacveTHuii BeC INMNTH, K2 5,05 5.10 5,10 85,85 1011
Cos:l?é;r;m(zma%)xfe:gu.uzf 2,00 2,00 4,0 34,0 40,0
e (60 %)y #2305 310 310 51,85 61,1

Ilnn sennasxku | m Gponan Mapkit Bp. OLICH-5-5 notpeGyetcs Ma-
Tepnano (k2):

ONOBA « « « « « « v e v e o e . 30,8
Hmwka . o -« - - - - .- .. . .. 310
ColHua - .. o . . . ... 3150
Memn . . ... .. . .. ... 5185
Orxopos Bp.OLICS-55. . . . . . . ... 400,0

Beero: 1011,0

InxTa, comepXallas 3HaYNTeNbHHIl MPOLEHT CBEN{MX MATEPHAMOB,
OObIMHO npennaanaqae'rcn JAMA BHIJABKH cnJjlaBa, K KOTOpOMY IMpenb-
ABJAKOTCA BhICOKHE Tpeéosamm B OTHOUICHIIH TOUHOCTH XiIMIIYyeCcKOTo
COCTaBa H MeXaHHMYeCKUX cBoiicTe. JI/1R MeHee OTBETCTBEHHbIX OTJIHBOK
B KayecTBe IUHXTOBOrO MaTepuana NPHMEHAETCR BTOPH4HMas Opousa
mapku Bp.OLIC5-6-5.

§ 5. NPUrOTOBAEHKE ONOCOB M NHFATYP
Mpurovoenedne dniocop

B nipouaBsoncTBe UBETHBIX MeTannon #1 CMAaBoB NPHMEHRIOTCH pas-
THYHbIE Gumoch! MR 3aULHTH METaIIUeCKOro paciyiaBa OT BO3NENCTBIIR
NeYHon atMocdepbl, YAajJeHHs 113 pacniaBa OKNnCJos, Cyabdiiios i
APYraX MeTajaMyeCcKHX OKNCIIOB {f BPEAHHX npuMece. )

Mo ceoeMy uazHaueHnio duiroch! NofPa3ReIAOTCA Ha  SQUUMHbIE
HIM noKposHete, pagurupyiowue (outcmueie) 1 soduguiupyrowue (Npy
faBKe 7erxiX cnnasos). [To xuMiyecKoMy cocTaBy OHit NOApPa3fens-
10TCS Ha  Kucaww, HEUMpaibHbie 1 OCHOGHbLC.

o -l;(?"tl;l' .",‘T,f{ We #lu noxpoBune §JiocH, obpays
@ NOWTRRACTH pAPIAALS 231UMTURI Clofl, n3oaipyloT MeTans OT

E“‘;_’I SCTBI TIHOT ATMUPepBl 1 YMEHBLUAIOT NOTEpfl Ha yrap.

- ?" |'1U'v~ '"f“”’,\ «uJ1aBOB Hanfojibliee npuMexetie noaydin

PR UHHL e AP e s, (FOCT 4635_49), HHTEHCITBHO acopOil-
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pytolutil BIAary M BHINOJNHAKWKA Poiib packucanutens. [lpu maaske
BBICOROLUHKOBBIX MEAHBIX CIIABOB JIPEBECHHWM YI - Ik 3ATPYIHSET [1po-
11eCC HCMAPEHNST W OKMCAENHST UHHKA. [IpH NnabBh: oNOBSHHBIX 6POHS
H ODOCTHIX MATyHell, B KAYECTBE 3alHTHOrO (QMIOLA NIPHMCHAETCA Mo~
papeHHas Coflb (TOCT 4233—48) B xonanuecree 0,4 -0,5, or Beca
cnlapa, a MPH 111aBKe MAPTaHLEBbIX H XKe/1e30MAPTAHUEBhIX JATY Heft —
cMech APEBECHOro Yras ¢ 6ypol HAM anaTHTOBOM DYAOH B KOMHYECTBE
2.5—3% oT Beca cnaasa.

Il MeAHOAMIOMHHHEBBIX #f MEIHOHHKe/IeBbIX CIVIABOB HCMIOJbL3YIOT-
CA CMECb CTEKOJbBHOro 604 C KalbLHHHPOBAHHO{ COJlON B BECOBOM OT-
HoweHHH 1 : 1, Npd H3rOTOBNEeHHH KPEMHUCTHIX 6DOH3 M JATyHeR —
crekonbHER 60il ¢ ApeBecHeIM yIjlem I cMech, cocTosawas H3 63%
6ypn H 37% cTekoabHoro Gos.

Ilpu naaBke MENHBIX CNNABOB C JIETKOOKHC/SIIOLHMHCS KOMIIOHEH-
TaMH npuMeHsieTcA 6opHas npHcaaka M. 1. CnasuHckoro, npeacTapis-
follias coboil CIIABIERHYIO CMech H3 Npok anenHolt 6yph (5% Na,B,O;)
u 5% Mg. OGespoxenHass 6ypa HJH GODHAA KHCJOTA CILIaBARETCH C
H3MeJbYEHHOH B NMODOLIOK MArHHEBOH CTPYXKoff B rpadMTOBOM THIJIE
npu temnepatype 1000—1050° C B Tewenue 5—10 sus 6€3 noctyna Bos-
Ayxa. TomuMHa cllos NpPH NPHIOTOBNEHMH CMIABOB JOJ/KHA ObITh HE
MeHee 20 stm.

INon neficTBHeM BhICOKOf TemnepaTypbl 6ypa pacnajaercs C Bbile-
NleHHem Tpexokucu 6opa:

Na,B,0, - 2NaBO, -} B, O,,
a HaXOAAWMICA B NPHCAJKE MATHHI BOCCTAHAB/ANBAET TPEXOKHCh 6O-
pa no B,O, no peakuumu:

Mg B,O, » MgO -+ BO..

IornowaeMeii qmiccom U3 MeuHoit atMocdepbl KHCTIOpOA pack:>
JlyeTca Ha o6pa3oBaHue aHruapiaa 6opa H TeM caMuiM pejoTBparlaer
OKHCJ/IEHHE MeTaJlIHYechoro PACniaBa.

Bo u3bemanue nonHoro okkenewusi B,O, u B0, u Hachuesns
BaHHB KUCMOPOAOM NepHOAHYECKH CHEMAaeTcsl oTpaoTanHbil ¢uoc H
HABOJITCA HOBLII.

Ilna 3ammThl OT OKHUCMEHMS HHKETEBOTO DaclliaBa, COAEp*HaAllelv
Mellb, Maprasen. MOJHOLeH, )Kene30 H Ap. NOMNOHEHTH, [PHMEHSET(
pexoMenioBaknbi B. $I. MocToBiueM NOKPOBHBIHI (Jioc .+ CTaBa.
CaCO, = 42%, SiO, — 25% u CaF = 33%. )

3ra cnech coorseTcTByeT coctapy CaSiO - CaF: . Temnepatypul
nnaenenust onono 1150° C.

TlpuroTopnenie n nepennasxa GabOITOB NPOH3BOAMTCA C NPHM
HEHIIEM B KayeCTBE NOKPOBHOro (i10Ca NPEBECHOro Yrifs M HHOTIA C
Iobaskoil cMecit, cocrostieit 113 50% NaNO, 1 50% KNO, B ronmuect-
Be 0,5—19% or Beca Ga66uta

Padnuupyomne (ouncTube) dach  NpHME
USIOTCA ¢ UeSBIO OYHCTRH META/LIHNECKOTO PACIIdBd OT 3arpA3HEHHK
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MOCTOPOHHHX 3.EMEHTOB, OKHCIOB, PACTBOPEHHBIX [230R I BPEIHBIX
npriMeced (B MEAHBIX CIIIABAX: Al, Fe, Si, Sbu S).

B coctap pagunup\iowux (UIIOCOB BYOARRT XUMHYECKH AKTHBHbLie
BELLECTBA, MEPeBOISULIe BPEAHYIO NPHMECh B XHMHUECKIE COCAITHe NS,
HEpACTBOPUMBbie B IKIAROM MeTalfe, H BelCCTBA, OWNAKOBLIBANILNeE
3TH  COeAHHEHHN. N

TIpit ouCTRE MeNHHIX CNAABOB OT BPEJHHX NpPHMecEl MpHMeHsioT-
c® UIIOChI, MIMIYECKhH AKTHBHON COCTARIAOUIET KOTOPBIX ARTAIOTCA:
OKKChb Melil, OKIICb CBi{HIia, OKHCh IHHKA, XJIOPHCTaA Melb, NEpEKHCh
6apHs 1 HATPH#, CEPHOKHCTHI Gapuil, CEPHOKUCABIN Kannii, Asyo-
WHCb Mapradua H Ap. B kauecTBe BELIeCTB, OUINAKOBMWBAIOUWHX OKHC-
Hble HJIH XJAOpHCTHIE COCAHEHH A BPEIHbIX NTPHMecel, NPHMEHATCA Oy-
pa, cMech 6yPbi CO CTERTOM, MIJIABHKOBbIT WNAT, KaNbUHHHPOBAHHAR CO-
aa W ap.

Oxsich Meat NpHMeHsieTCs ANA OUICTKH OJIOBAHHBIX GPOH3 1 nary-
Hefl OT anIOMIHIA, 2 B CMecH C IOBApeHHONl conbio (B COOTHOLIEHHH
| : 1) — or xpeMunsi. Ona pacXoiyercss B KONMHUeCTBE NpsiMepHo 4%
Ha 1% amoMiuns B craaee.

Ynanenue xene3a U3 6pons goctHraercA o6paGoTKoil paciiabfen-
HOTO MeTan1a (JI0COM, COCTORLUHM H3 MEeAHOH OKaslHHL H KBapLEBOro
riecka. Tlpn npopomxHTeNbHOM HarpeBe BaHHB Bhiwe 1250 C npowcxo-
1T OULTAKOBAHHE ese3a Mo peaKLHH:

PCulFel 3010 £ 50 =400+ S0

Boceratosiietie Menst H3 3aTDA3HEHHOTO cepoil PacmIaBleHHONO
MeTanna JocTHraeTcst QuuocoM, COCTORIIHM H3 CMECH DYmbl KyMpHTa ¢
KBapLEBLIM NECKOM B BECOBOM OTHoleHnH 4 : |.

Ipi HeGoJIBIIOM MeperpeBe BAHHBI [1POHCXOLHT peakua:

Cu, S--4Cu, 0+ 2Si0, - 6Cu+ 2Cu,Si0, + SO,.
$arocoBan cyeck LLTAK

Jlns nerasaurd Meaworo pacnnaea ot afcop6HpOBaHHOTO B npouec-
v NIABKN BOJOPOAA NpUMEHRETCA QUIIOC, COCTOSILUM{T M3 MeAHOfi OKa-
JHHB H KBapLEBOTO MecKa.

TMpouece ynanenns Bonoposa npoucxon T no PeAKLHH:

Cu[H,} i-2Cu0+Si0, = Cu + Cu,Si0; 4 H,0.
dmocor - veen )
OukCTKa 6POH3 1 naTyHeit o1 BKMoueHIti
)] NPOH3BOAHTCA COAQIl M0 PEAKLIHH:
2Na,CO, -+ Si0, — Na SiO, + 2CQ,
OT BRIIONEHI OKHCH AMOMITHHS TAKXKeE COLOH no PeaKuuH:
Na O - ALO, = Na;’.Alzob + Coz'

RIS AT

SiO, («cHAvkaTHOli My-

V3t ibiafi MOAYNAIOTCA W NpH padumwpopaniiu
L DT APRATTT T o) (mupomoaut) v Na,AlF, (xkpuosuT).
2



[Tipono3nT XOpOWO pPACTBOPFET OKHCAW MeTa/IoB 11 PaBKHKaer
Qutoch!.

Okirch CBHHUA AJIR OUHCTKH OMOBAIHHBIX GPOH? H 1aTyHel® oT dlh-
Nyififist TPHMEHAETCH OTHOCHTENBHO DEJIKO, TAK KaK Bhi3WBAcT 3HaYH-
Te/IbHHE MOTEPH OJI0Ba H LUMHKA MPH OLHOBPEMEHHOM OBOr alLieRHH Crnla-
Ba CBHHIIOM.

Oxiich UHHKa ABASETCA Hanbosee 3DeKTHBHBIM OYHCTHTEJIEN i1
BFIHHLIX ODOH3 H JMaTyHe#l oT amoMHHHA. OKHCb LIHAA BBOLHTCH B pa--
niap yame B ¢MecH ¢ Oypoit (1 : 1), obecnieudBas oOKHCNeHHe aflio-
MiTHi1A, 6e3 NOTepb OCHOBHBIX KOMIIOHEHTOB CILTapa— MeJH, 0JTOBa, CBUH-
ua H HLHHKa.

PacXon orHCH UHHKa onpepensieTcs H3 pacyera mpHMepHo 6, a
1% amoMIHils OT BeCa MeTania.

B cMecH ¢ noeapenHoit cobio (B cooTHOLIEHH | . 1) okHeb LHHKa
Croco6CTBYeT OYHLUEHNIO CMiaBa H OT KPEMHHSA, HO MeHee IHEpPTHYHO,
yeM ofHa OKHCh LHHKa.

XJlopHcTasi MCAb B CMECH C TIOBapeHHOil conbio (B CoOTHOLeHHH 1:1)
NpHMEHSIETCA A1t OYHCTKH MEJH H MENHBIX CIIABOB OT JNIOMHHHA H
}enesa, HO IIPH ITOM MPOHCXOANT BLiE/IEHHE XJIOpa, YTO CleayeT Y4H-
THIBaTh NpH pabote ¢ THM GuatocoM.

Cep HOKHC 11T GapHil H CEP HOKHCMBIT KaJ1Hi{ [IPHMEHSIIOTCA AIA OYHCT-
Kii ME[HBIX CTIJIABOB OT aMOMMHHSA H Xeae3a. ORil BROLATCA B pacllyias-
JIeHHbIi METans] B cMeCH € halbUHHHPOBAHHOH CcONOIH, C Lenbio H3be-
XaHHA 3arpPA3HEHHA ero cepoil.

C 3710l e uebl0 NPHMEHAETCA CEPHOKHCIH{I HATPHI N Ka/iHy
B nphcyTcTBi yraa. Torna npy Harpese Marepsianos po 1200 C npo-
HCXOOMT peaKuUHs:

2Cu [A1,0,] + Na,SO, + 3C - Cu,S+ Na ALC,  3CO.

Pacxon ¢moca onpegensercs u3 pacuera npimepHo 7—8°  cepHo-
KHCNOTO GAapHA HJIH CEPHORMCAOIC hafHs Ha [ %o amOMHHIIn UT Bad
cnniapa.

Oxueb MeH, cepHOKHUABT GapHil, CEPHORHCIBHI halMi & Xt pHC-
Tag Mellb XOpOWO OMHILAIOT NMELHbIE CNIABbl NT BPEAHLL: IIPHMECUil.
HO BHI3WBAIOT NOTEPH O10BA M WIHKA.

Mepekiics HaTpin MaH GapHA B CMECH € haJbLUIHIP: BARKOIL 1™
IOfi (B cooTHoweHurr | : 1) mpHreHAIOTCA A4S OMHCTRH CTXUIACB MEL-
HbIX CTIIABOB OT MEXAHHYECKH\ 3arpA3HEeHHil 4TIOMHHHEM H cypEMOF
DAKOC 5TOT MepPeMelHBALTCS C OTXOLAMI 1O 3arpyshil {IX B Tedb.

Okiiciene a/mOMHHHA ¥ CyPbMbl NPOHCXOMH) A0 PacTyaBleHHs
OTXOAOB.

Kasbunnnpopannas coja sIBISETCA BECbMa spdwhIHBHBIN pe”
CTBOM AN OYHCTKH MEAHHX CNJAaBOB OT CEPhl

Boccranopnenne aByOhHCH OJIOBa B OpLi.al - i uML{IH H
ATUTeNbHBT TTpoLece, MO3TOMY oueHb yacto SO, ylansieTe wt (1l
B2 UlJanoBaHfieM.
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IlnanoBarue BELeTCS OCHOBHBIMII (hiOCaMil — KaJbUUHNPOBAHHOI
COROMt 1A W3BECTHSKOM, ofpa3ytoliiMy ¢ SnO, cTanHaTH.

Lns paswkinneHHs TPYAHONJIABRIX CTAHHATOB K dasocaM zioGaBans-
jorcs nfapen: GopHblil auroapua WM Gypa. )

MNpn wraanosatn SnO, NPOHCXOAAT CJIEAYIOLUE pPeaKuHH:

5n0, - 2Na,CO,+ B,O; -+ Na,B,0, + Na,Sn0O,+ 2CO,,
$n0, 4 2CaCO, + Na,B,O, - Ca,B,0O; - Na,5n0O,+- 2CO,.
daoc 2CaCO, -+ NaB,0, npeacrapaser coboit cmech M3 50% CaCO,
u 50% NaB,0..

B kagectse paduuupyrowuX (AiocoB NPUMEHFIOTCA CMECH, NpH-
pejessne B 1aba. 18.

Ta6awua 18
Padurupyromne ¢rmoct (vec, %) AnA amomHuAesbX 6poHS M naTywHedi

Na,AIF, [CeF, NaF‘NaCI Na,C0,] KC1{N2,50, Ocratok
40 — | —|60] — |— -_ —
20 20160 —] — — - _
5od— 1 — 10} — |35 — | 28% 6ypw +2% yras
20 2030 — 100 | —| 20 —
—_ 0|—1— 10 |—] 2 —_
12 - =]=1 0 |- = 129 KoCO3--6% 6yprt

B 1a6n. 19 npusoasTcA cnpaBoytble aHHBIE 0 XHMHYECKOM COCTA-
BE, YAEJbHOM BeCe W TemmepaType MJIaBJeHHS COCTABASIOWNX dlo-
COB, MPHMEHAEMBIX NPH MJIABKe LBETHHIX METAJIOB H CINIABOB.

B 1a6.1. 20 yKkasan cocTaB HEKOTODBIX coleft ¥ CMeceil.

Npurovoenewwe nuraryp

NNnaska u pasnuska JHTATYPH MEAb-—KDpe M
Rui (Cu— Si). [as npurotosnenns airatypi Cu — Si noasayior-
C# MHI)KUHOHHEIMI M€S2MH H THTENbHbIMH TOPHaMs.

TNpurortosnenue niratyps Cu — Si 8 RYTOBHX S/eKTporneyax Miu
B neuax Tina «Meutas He pexoMeHAyeTeR, Tak Kak KpeMHui, BelescTeite
MANOfO YNEABHOIO BECa, BCILIBIBACT HA MOBEPXHOCTb BaHHH, H yrap
€r0 B ITHX TieuaX BechMa 3HAYHTENEH.

B kauecTee umXToBUX MaTephanos NIPHMEHSIOTC S

a) Menb Mapok: MO, M1, M2 i M3 (TOCT 859—41), a takxe Bro-
PHAEHAR ME1b COUTBETCTBYIOINErO XMMHUECKOro COCTaBa;

0} KpeviHnii  KpHCTaMnHyecKuil (FOCT 2169—43);

o) MCis ot opuctan mecex Mapok (TOCT 4515—48);

i) §erpocy aMuKk Mapok Cu 90 4 Cy 75 (FOCT 1415—61).
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Tasnuua 15

Xumuueckali cOCTas, ynesbHbii BEC W TEMnepaTypa NhiamjeHHs
COCTABARIOLIKX GANCOB, NPUMEHNEMLIX NpH NnaBKe
NBEeTHbIX MEraJulIoB H cNnharom

¥aenvrufl sec
AY A flew truls Temnepory-
Coats cocTan pa nnanae-
B TBEPUON 0 MhpKOM HHS. Y
| cC ToANHY COCTLALHK
l
XAIOpHCTLITT 2MOMIHIT AlCl, 2,44 (23,9) 1,34 (13,0) 190
@ropHeTHi AJTHON HHHE AlF, 3,10(30,4) —_ _
Xnopuetoiii aMMOHHIT NH,C1 1,53(16,0) — —
X nopucTuit Gapsit BaCl, 3,87 ("0.9) - 8
GropucThi Gaphil BaF, 4,83(47,3) 1280
Bypa Na.B,0, | 2.37(23.2) 741
Xnopucrhit KansLuil CaCl, 2,15(21.h 2,76 (202, 744
@rapucThil Kanbukil CaF, 3,18(31.5) 1378
KapHanaur MgCl.-KCl — 1,5(4,7) 187
Kpuo e NaAlFs | 2,95(28,8 , 2.09(20,5 995
Xnopuctrifi KT Hil LiCl 2,07 (20,3, 1,50(14,7) 603
QropucThifi AHTHI Lif 2,60(28,5) LLRO(17,0 BN{
Xnopucthift mMaruui MgCt 2,18 (20.4) - 15
@ropucThiii MarHuil MgF. 2,47 (24.2) - 1396
XnopHerstii Mapraven MnCl, 2,48 (24.2) —_ i 650
Xnopuerniii niigenn NiCl. 2,56 (25.1) - —
Xnopuctuii Kasmush K! 1,92 (19,51 I 1,53(15,0) T
XpoxoeokHC/ILIL KaTHiT K.CrQ, 2,73 (26,3 — 971
Deyxpomosokucanit kannit | K.Cr:0, | 2,60(26,4) — LS
PropucTwii Kanuii KF 2,48 (24, 1,91 (14! BEO
AsotHokncawill Kasui KNO, 2,11 (20,7 37
Xnoprerhifi warpuil NaCl 2,17 21, 1.55(15 ¢ 805
®roprerwfi narpsi NaF 2,77(25.1) | 1,95(19.) 32
AsorHoxucnyii HaTpwil NaNO, 2,27 (22,2) - 346
Kpermegrroprerml matpuii Na.SiF, | 2,76(27.0) - l -
XropueTu unix ZnCl. | 2,91(2*.5) - 365
Oropucrai unm zoF, | 161452, - 734
|




TaGanua 20

CocTap {BeC.”s) HEROTOPRY conel 1 cMecei, BXOASIWHX B €OCTap ¢aocos
npu naaske LBE'HWX METaznoB i cnnaeos

N ! |G Vo BaCl» NaF CaF. Cnec codej
N ] n — — —_— —

%) L. = _— — — -

¥ T _ — — _

R — 70 — —

35 5 Rk — — -

20 Ll 3 — — — —

R l _ 50 34 —

- gn | aw . _

- — =1 14 — —_ .

— 14 - - - — 56% MgCl,
] — - - — — 660, LICY
" - - - 10 "

= - — 25

Ta - 27 — _

o 30 10 —

i — - 15 _

— _ R 12% BaF;
- - N - 15 -

- - 39 61% AIF,
- \ s — 642, AIF,
- i 47 -

- “ - 529 KF

- - - - — 379, NaAlF, }
- - - — 639% BaF,
- - - — 59% NaAlF,
- - - - - - 23% CaF, ]

- - - - 18% Al,0,

Peppocitanusil Mapwy Cu 75 NpHMeHsieTesl NPH YCIOBHH COflepXa-
HHfl WeJU32 B BHILIABNAEMbIX CIJIaBaX B IpefeNlaX HOPM, YCTaHOBIMEH-
HBIX COOTBETCTBYIOLHMI TPeGOBAHUAMH TEXHIIUECKHX YCJIOBH.

Bee wniXToBble MaTepHanbl nepel 3arpyakoil B fedb MNogorpesa-
tores jo 100—150°'C.

INpn nnaBre AHraTypW B THrEJbHBIX FOPHAX NPHMEHSIOTCH TOJBKO
NpOKATEHHBIE, XOPOWIO OYHILIEHHHE OT OCTATKOB NpeAuA)luefi MIaBrkH
THTaH

[lpr nuaBke © nUAYKIHOHHHX TeyaX, eCcan MeTaJlUl Npenmauylled
M TeBKI CUEDAAN 5ACAEHTLI, BPEKHE 1A cniiapoB Mapok JIK80—3JI,
SIKO &+72.3 KMu3-1 w 1p.. nepe.d npiuroTOBJeHHEM JIHraTypbl NPOBO-
JRTos .'i]" L Ha o tABES MeAfd.

Hatri s .T} " ON3BC IHTCA B COOTBETCTBHH C AaHIbIMH, fpupe-
[T VoL



Coc-ae wuxru, °*,

Kphoad iamte e < ppocuueull [ e Wit
Megb RpuAHt l Map-.# Culer Sl
3 I
68 \)2 p— _
65 — 35 —
70 - - 40

Iraska rueamypbr 8 muzensroix nevax. Tlepen Hawa oM maar-ky
fOpHbI TIATENbHO OCMATPHBAIOT i ONHWAOT. THT/AN BblyILIBCIOT. Np-1-
KAMHBAlOT #l HarpeparoT 10 TemrepaTypd 600—700 C (BHIUHEBO-Kp.-.
voro KajneHdus QytepoBki) Ha avo turis wachinaior 1—2 jonartw
APEBECHOIC Yrfifl H Ha HEro 3arpyxawT BCO Melb. B ¢ ryvae oo n
BCA Meb He NMOMELLAETCH B THIMe, JOIDYMAOT OCTABUWIYIOCH “acTh 110
Mepe OCENaHHA [MpenblAVILell H TMOKPbIBAOT CBEPXY [TPOkLIEHH)
apesecHuiN yrneM. ITaaBka Besercs dopcuposahuo. Bao .arp. meu
HYl0 Meb HarpesaloT no TeMmneparypel 1200-—125(°C. pacxici:w-s
tocdopHCTOil MEABIO H CHHMAOT WJaK. B packiciennyro Meab rac i
HbIMH MODLUHAMH BBOAAT MPEIBADHTENBHO MOIOMPLIbHI hPEMHHAI W1
theppocHTHLHIT, MpiTYeM Mocfe MOTPYKEHHA KaXNOM MOPLHIT Kpe JHIS
KM eppocuTHUHA METajnl TLUIATENLHO IlepeMeluHBaloT MeluasirJil.

[Tocnie noauoro pacTBopeHHs KpemHus ini eppocHanuis rpo-
IOMDKAOT Harpes cnJjasa B TeuexsHe 5 —10 suw, rocne yero ero «H.
fepeMelIHBaloT, CHHMAIOT IIAak #i Pa3’HIBAOT MU K3JAKHHLAN

ITaaska rueamyper 8 urdyKyoHKHolx nesax. Tlepes Hayaae s 34rpys- i
feyb TUlATENHHO OYHILAIOT OT OCTA1hOB METanna H Wilin: HCGMITpH-
BAKOT QYTEPOBKY ANS [POBEPKH [OTOBHOCTH NEUH K M1:Bke. 3urp. 4i.1-
10T B NleYyb BCIO Meb, NPETHAZHAYEHHYIO AAR [L1aBhi. B packaneinyes
MeZlb OTZENbHBIMH MOPLHAMH BBOIST [PEABAPHTENLHC NOIOCP.TL.
KPEMHII{l U1l QeppocHanuItil, NPHNEM M0r 1t MOrPVHEHHA  BarUoi
NOPUHH KPEeMHHN 1.1 ()epPOCIIHUHA METANI TIUATEJHHO 1 puMt UIH-
BalOT Metanxofl. [lpu mepemelndpaHing Nedb Bbl THOYAIOT.

[Mocne monvoro pacTBopcHus RPeMHNA IV DPPUCHIMILKA  0po-
IOMKAIOT Harpes cnnaBa B Tevenne H-—10 sum. novow deto chors ne-
PEMEILMBAIOT, CHUMAIOT LLAAK I PARMIBAIOT, 'IK ! b s1HO donlie

lMMnaBka w pasauBKa JUTITVDPE M€Ib - YV 1p-
raven (Cu— Mn). Ipirotosrentie JmaTypi el - sorranel
PexoMennyeTca BeCTH B HHAYKLHOHUbIA, TUTETHHEN {1 ¢ i rPOTY i BLN
Neyax.

B kayectse WHXTOBLIY MaTePHA.I0B MOTY i LDHMEHATLs !

a) Mcas mapok: MO, MI, M2 (TOCT &30 41) . ramhke oivpny-
HAfl Meah COOTBETCTBVINLICrD \IMIUEL-<t U o (dEd

6) Meau (oodopuetan Been Mapon ([OCT 45lo ks,



B) Mapramen MeTaammdeckuit mapok: Mpl, Mp2, Mp3 (FOCT
4755—19).

r) Mapraneu mapon: MO, Mul, Mn2 (TOCT »4755—49).

Mapraneu # eppoMapranen nepeia 3arpyskoil B neub fi3Mellbua-
10T 0 pa3nepoB Kychos 30—60 sia B norepevnine. He ponyckaerca
NpANEHATH B LUHNTE MaTepyajipl, 3arpsaiexHbie NacioM, uedThio,
3eMIell. a TAKKe RIANHHE HIH NOKPbIThie CHEroM fi AbaoM. Bee wiix-
TOBbIE MaTepnaibl nepel 3arpy3roil B Neib PEKOMEHLYeTCs Harperh
go Temmepatypu 100—150 C.

[Tagsxa 8 muze.abrbix 2opHax. THIL mepeXl NAABKOfl OMHILAKOT or
OCTATKOB MeTanJa M WJaKa, TLWATeNbLHO MPOCYLUNBAIOT, NPOKAJHBAIOT
1 HarpesaloT 1o Temniepatyphl 600—700 C. Ecnu merani npenviayweil
NAaBKN COIEPKAT 3JEMEHTH!, BPeAHble A MAPTaHUOBHCTHIX JIATyHCI,
amoMiIHHeBbIX GpOH3 11 KpeMHHCTOil OpoH3bl (HanpiiMep, CyphMa B
CypbMAHOHHKeNeBoil G6POH3e, ONMOBO B ONOBAHHBIX ODOH3aX). TO Mpel-
BAPHTEJILHO MPOBOAAT NPOMBIBHYIO MIaBKy Mean. 3arted 3arpyxaior
Melb H MOKPHIBAIOT CBEPXY MPOKANEHHHM [ADCBECHHIM YIJIEM.

[TnaBka Benerca (OpCHpPOBAHHO.

[Mocne pacniamieHHs Melil ee HarpeBaioT Ao Temrnepatyph 1200—
1250'C, packucasior ¢ocdopucroit Meabto B Kodutuecrse 0,3—1,0%
OT BECa Nefii 1§ CHEMAIOT WAaK. 3aTeM BBOAAT NpeNBapHTE/bHO Harpe-
Tt Maprasel Had ¢eppoMapraHeu H BaHHY TLATENbHO MNePeMill-
BaIOT.

INocse nonxoro pacteopexMs Maprasua WiH ¢eppoMaprasua, BaH-
HY BHOBb fleDEeMelUHBAlOT H MPOACTKAIOT HATPEB MeTa/jla B Teuyenie
5—10 mun. 3aTeM CHMMAIOT WAK, H MeTalUl BHaeTcsl HAa pasJHBh).
Kosw nepen pasinskoit MMratype! HarpepawT 10 Temnepatyphl 600—
700-C (suuneBo-Kpachoro kalleHus ¢yTtepopkH). Paanusky npoti3so
LAT B CrEUHAJIbHRIX MJIOCKHX H3NOMHHLUAX ¢ GONbUBIM YICTOM fepc-
KHMOB, TAK KaK MAapraHUOBHCTAas JHraTypa oyeHb BA3KAS H C TPYAOM
npoburca. Manomunusl, npensapurensHo nonorpersie no 200°C, cua-
3pIBAIOT TOHKUM CJI0EM MasyTa.

fTaaska 6 umndyryuonnsix newax. Tlepen HavanoM 3aBafkH Neub
TIIATEJILHO ONHLUAIOT OT OCTATKOB METAJINa M WJIaKa H NPOBEPAIOT o
TOBHOCTL Ce K MJlaBKe. 3arpyaioT Bcio Meab. CBepXy ee MOKpLIBAOT
1—2 nonatami fpokaneHHOTO ApEBECHOTO YIiA. IMpouecc pacnnas-
JeHHs BeieTCH MaKCHMasibHO (opPCHPOBAHHO.

B PACKHCAICHHYIO MC/lb OTAENbHBIME NOPUHAME A06aRTAIOT NPEeABa-
PHTENIbHO HATpETHI MapraHeu MM deppoMapraden ¥ paHWy TiOA-
TEALHO NEpEMEIHBAIOT Moce BBEAEHHS KamAof nopuuu. [lpin nepe
MELUHBAHHI NCYb BLIKJIONALOT.

Tloc.te noanoro pactsopenns Bcero Mapranua wnu deppoMaprat-

0a CN.12aB BHOBbL NCPEMCIIHBAOT, NOACTPEBAOT B Teyenue 5—I10 Mun,
CHHM.0/T LK 11 BW"AlOT HA PasiiibBKy.

Mlnaera o pasanexa anratypu Mean — Xe
ae s )

Cu — F¢;  TMpurororactne NHFATYDH Melb — XKeneso Be
JCILY B IL1ABUABHE A Fryan mo60TO THNA



B KauecTBe IUMXTOBHX MaTepHAJOB NPHMeHMIOTCA:

a) menb Mapok MO, Ml u M2 (FOCT 855—41);

6) meab ¢ocdopucras seex Mapok (TOCT 4515—48);

B) OOGPE3KH HHCTOTO MATKOIO XeJje3a.

Bce wiXTOBbie MaTepHa/lbl NEPER 3arpyakoff B Meub HArPeBaloT JIO
temnepatypbl 100—150°C. Tlpn nsiapke JMratypsi B THrenbHBIX rop-
HaX MPHMEHSIOT THIJIH, OMHLUIEHHbIE OT OCTAaTKOB MpEeJbUlyLIeH MJaBKH.

Ecnu Metann npefibaylieft NaaBKH COfEPIKaN 3JEMEHTH!, BPEAHbIE
JUIS M2PraHUOBOXe/1e3HCTBIX JIaTyHell H aJlIOMHHIEBbIX GPOH3 (HanpuMep,
cypsMa B CYPbMsIHOHMKeJeBOH GPOH3E M 0JI0BO B ONOBSHHBIX GpoH3aXx),
TO AAA MPHIOTOBJIEHHA JIMraTyPel NPH NJaBke B neuax «Meytas caeny-
er CMEeHHTb 6apabaH, a NpH IJ1aBKe B HHAYKUHOHHBIX Meyax — mnpo-
BeCTH NMPOMBLIBHYIO NJ12BKY MeAH. JIMratypa IUHXTYeTcH Ha CONEPKaHHE
g neit 10% xenesa.

I1raska 8 muzeabnbix newax. Ilepen HayanoMm NAaBKH TUIVIM TiLA-
TEJbHO OYMILAIOT, MPOKAJIMBAOT M HarpeBaioT A0 TeMnepaTypsl 00—
700°C. Ha ano Turas mackinaior 1—2 sonatsl NpokaieHHOro apesec-
HOTO YIJIfl, 3aTeM 3arPyKaloT Melb H MOKPLIBAIOT C/10eM MPOKAJEHHOro
npesecroro yraa. IlnaBka BegeTcs MakcHMadibHO opcrpoakho. [Toc-
Je pacryianiielusl Beefl MeNH ee HarpepaioT n0 TemmepaTypel 1250°C,
packHeasaoT ¢ocGopHCTofl Meblo H CHHMaiT € MMOBEPXHOCTH UIMaK.

B packuClIeHHYI0 Melb OTAeNbHLIMH TOPUMAMH BBORAT IKEN€30
M TWATEIbHO MEPEMELIMBAIOT MeTaslJl noc/e 3arpy3kH Kaxiol nop-
M. 3arpysky Kaxjoil nmocnenyloued NOpUHH NPOUSBOAAT NOCJE MoA-
HOTO PacTBOPeHHf Mpefpllylied. 3aTeM BaHHY NEPEMELIHBAIOT M Mpo-
JIOJKAIOT HArpes chjiapa B redenue 5—10 mun, CHUMAIOT LK H Npo-
W3BOAAT PA3JMBKY B IJIOCKMX H3JOKHHLAX ¢ 6ONbUIHM YMC/IOM Ne-
PEXIIMOB, TaK KaK JIHraTypPa OYeHb Bf3kas H C TPYAOM JAPOOHTCS.

Hanoxunuel nepex pas/inBKOI H CMa3KoM HX Ma3YTOM HATPEBAioOT 20
Temnepatypsl okoso 200°C. ITpHMeneHHe JMTaTyphl IONYCKAETCH TOJIb-
KO MoC/e MOJlydeHHS ee XHMHYecKOTO aHajlu3a.

I1raska 6 undykyuonnox nedax. Tlepen 3arpyskoit neub TlMATENb
HO OYMLIAIOT OT OCTATKOB MeTanJia H LJIaKA H 3aTPYHAtoT BCIO Melb.

Ina yckopenns pacnyiapieHHs HachinaioT 1—2 Jonartsl npoKasieH-
HOTO J\peBecHOro YIJIA.

Inasky BeayT Ha MakKcHMalbHYIo MowkocTh neuit. [Toce noanoro
pacniiaBnedHs MelH ee HarpepaloT Ao Temneparypn 1250°C u 3ateM
packueastor docdopuctoii Menbio B Kosmuectse 0,3—1,0% or Beca
MesH. B packHcneHHYO Menb OTAe/BHBIMH MOPUHSIMH BBOAAT YHCTOR
HeJe30 N BaHHY TIIATENbHO NepeMeulHBaKT.

INepes kamauM nepeMeLIMBAHHEM TNeYb BbIKAOYAIOT.

Irgsxa 6 snexmpodyeosolx neuax w newax muna sMeurna». Tlepen
8arpy3kofi fieyb TIATEBHO OYHLLAIOT OT OCTATKOB METajNa il ulnmaka
H Harpepaior A0 TeMnepatypn 600—700°C (BHWHEBO-KpacHOro Kaje-
Hus QyTtepoBku). 3arpyxaroT BClO Melb.

Pacnnasnenne pesercs Makcumanbeo ¢openpopanso. ITnasky pe-
AYT 0py HeiiTpaJibHON H/1 CNaGOOKLCTHTENLHON aTMocdepe.

r
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[low1e pacnaabientsl OhG10 2/3 3arpy»XeHHOTo B MeuL MeTajna
(PON3GLIAT NOKANHBAHNE Tleufl LA YChOPEHMIs MABKH I yMeHbLc:
g fi3Hoca Gy TePoBKI

Mocae pacitlaBlesns § Harpesa MelH JO TCMMepaTyphl /1250 C,
packncaenna ee GocdopricToil Melbto B KOMTHUECTne 0.3—1,0% ot Be-
ca Melfl BBOASIT OTAEILHLINE NOPUIIAMI MMCTOE hese30 H TaTelbHo
repemelnBalOT BaHHy. T1ocae NOTHOTO pacn/aBlentis xenesa npoaoa-
#aloT HarpeB B Tedentie 5—10 swn, focne yero cHIMAOT IINAK M Me-
Ta’al BHAIOT HA DasfiiBKY.

[TaaBska 1 pa3dnWBKa AUTATYpPH Me€ABbB—aAN o
MuuHi (Cu— Al). Tlpnrotosnenne miraTypbl Meab —  AMOMHHII
PEhOMEH) eTCA BeCTH B UHAYKUHOHHBIX 1 AyTOBHIX 3/IEKTPOMEnaXx,
a Tarke B HepTAHBIX, Ta30BhIN 1t KOTENbHbIX NeyaX ¥ ropHaX, B rpacu-
TOBBIX THI.IAX.

3arpy)alor # paciiaBAfiOT Mellb NOA CJloeM MpPOCYLIEHHOTO YT
#1H NOKpPOBHOro ¢toca (6MTOE CTekno), MeperpeBaldT A0 TeMINepa-
Typst ~ 1150 C 1 pacwuensior QocdopHeTofi MEALIO HAM MarkieM (143
pacuera: 0,5—1 2 packucnurens Ha 15 xe Menn).

Maruuii BBOLAT B MeTansl NPH NOMOLUK Xe/e3HOTO HJIH TPadHTOBO-
ro repgoparopa. [ociie TwaressHOro repemellBaHKis BBOAAT ATOMH-
HHIt B 2—3 nplieNa, NpeABAPUTENBLHO NOAOTPETHNA L0 TeMnepaTyphl
300—400 C, cheas 3a TeM, 4TOOM He NPOM3OLINIO NaJeHHN TEMIepaTy-
pbl Cr1apa (3aMOPaXXHBAHHRA).

Hornyckaercs BBeleHHe aNIOMUHHA B MMAKOM BUJe, NpeaBapHTeb-
HO pacnap/eHHOro B APYroM THre (meus).

Tlocne nobaBKH aMOMUHHA CNaB TLATENbHO MEPEMElUHBAIOT, CHH-
M2I10T WK B CHOBA NePeMEeLINBalOT ANS NOMTYUeHHUS OJHOPOAHOIO CoC-
Tasa auratypbl. JlonyckaeTen takke npeapapuTenbHoe pacnnaBreHne
ATOMHHHA C [1062BNEHHEM K HeMY MeNKO Hap)O/MeHHbIX M NMOAOTPEThIA
K)CKOB MejH Npu Temriepatype BaHkn 800—850 C.

Paanueky nmratypbl npousBOAAT NOC/E CHATHH LWNAKA NPH TeM-
nepatype 750" C B ropH3OHTA/ILHBIE HIJICKHHLUL, NpeABapHTENbHO
nogorpervie 1o 100—150° C. ITocne octhiBakust nuratypy BhiSuBaloT
H3 13710KHKL W GepyT npoGy 1 XHMHYECKOIo aHa/H3a.

Tak kak auratypa ouenn XpynKa, KMeAMeHHe ee HeBO3MOXIIO.
ﬂoarongxy PEKOMEHALYETCA YACTHUHOE 3aKpaLlNBaHHEe CINTKA HJH YYLURH
YEPHOI! HeCMbIBAtOLIEfiCH KPacKoii. ’

[Tnaepxa H pDa3inBKa NUratTypbs Menb—HH-
Kenb (Cu— Ni). Mpurotonnense JHTaTyphl Melb — HHKEJb PEhO-
MEH1) €TCS BECTH B IH/LY KLMOHHBIX §l 1yTOBHIX 3JleKTponeyax, a Tanxe
?mr;ecpmnblx, Ta30BbiX H KOKCOBbIX €4aX H ropHax, B rpadMTOBbIX TH! -

Sarp) H@IOT 1 pacnJyaBAAOT Mellb MO ClloeM npocyueHHoro yrif
n.m[ lrxrﬂ;\posnmo $ukeir (OHTOE CcTRKNO), NeperpeBAoT A0 TEMNEPAT) pit
. L_‘ 1 ‘p t- LHCISIIOT GOCPOPHCTOI NCARIO 171 MArHHEM (u3 pac-

R Cpaveeuinieas wa 1,5 ke Meau).
[JNV]



Marunfi BBOLAT B METANN NMPI NOMOLLN X TC3HOTC H.IH [PAYHTOBOTO
nepgopatopa. flocne BBEEHHS DPACKHCMMITEIS MeNb NOAOrPEBAT G
temnepatypbl [250—1300 C 1 He6ONbUHMMK OPUHAMH BBOIAT MOViu
BHHY HABECKH HHKeNs. 3aTeM BaHHY TAlATEJbHO MepeNCLIMBAKT (CiL -
AA 32 MO/MHOTOH PacTBOPEHHA Kak/Oil NpPeAuAYILel NOPUMH MeTaslia)
11 BBOAAT BCIO Hapecky amoMHHNs. ITocne nepeMewinBaHin BaHHL a-
rpyXaeTc OCTABUIAACA 4YacTb TYTOMJABKOTO METa/ia TAaKXe 11e60Mlb-
WIHMH TIOPUNSMH, KOTODBIE JOTMKHBI GbiTh MPEABAPHTEILHO NOAOTPCTH
no rteMnepatypu 100—150° C.

IMocne pacTBOpeHHs HHKENS CHUMAKOT WMAaK 1 MpH TeMneparype
[200°C nuratypy CJAHBAKOT B MpelBapHTeNLHo nogorperne no 120—
150 C uyryHHble ropii3oHTanbHbIE H3MNOKHIUL. TTocT1e BuGHBR nira
TYpH H3 H3NOKHHL 6epyT Npoby /A XHMHUCCKOro aHan3a. Bec yywku
JlokeH 6uiTh He Godee 15 k2 ¢ nonepeuHoll KaHaekoh roy6uHoil 20—
30 mm. MenHoHukenessie anratypn nogpasgensiores no ['OCT 1067—
41 ua verbipe Mapku: MH15, MH18, MH25 1 MH33 (ra6a. 22).

§ 6. MNABKA W PASIHBKA CRJIABOB
TAXENbIX LBETHbIX METANNQB

[ITnaBko#t cnysaBOB Ha3biBaercs npouecc NoJyyeHHA CnJaBa
B CNOXKHBIX GA3HKO-XHIMHUECKIIX YCTOBRAX B3aHMOIEHCTBHA KOMIOHEH-
TOB, BXOAMIUMX B COCTAB JAHHOTO CNJIABA, B pe3vybTaTe npotlcXoaf-
WHX B MJIaBUbHbLIX NeyaX peakusil Nnoi BO3JEHCTBHEM BLICOKHX TEM-
nepartyp.

HMcxona 113 KOHKDETHB(X VCJOBH{T MDOH3BOACTBA, )CTAHAB.IHBAETCH
TeMNepaTypHbHl pexuM it Haitbonee pauHoHa 1hHAA NOCEA0BATENbHOCTD
ofnepauHit npouecca MnaBgi.

Cnnas fomken cooTBeTcTBoBaTh Tpebosaunnam [OCTa HiH TeXHH-
YeCKHM YCJTOBHSM NO COLEPXKAHHIO B HEM OCHOBHbIN hOMIOHEHTOB H 10~
NnycKaeMunX npimeceii, ObITL CBOOOIHHM OT HEMETA//THYECKHX BRKJIKO-
ueHHI (OKI{COB, HHTPHAOB I AP.) U ra3’oB H 00.agaTh 3alaHHbIMK $H-
3HKO-MeXaHHYEeCKHMI{ CBOHCTBaMH.

Bunonseuse 3rix tpeGoBaHifil 3aBHCHT OT CENYIOUHX OCHOBHBIX
TEXHQMOrHYecKHX (arTOPOB, BAHAIOIMX HA Mpouecc NIAaBKH H KayecT-
BO CIJ1aBa, a HMEHHO:

a) cocTaba IHXTHI 1f ee NOATOTOBKH,

6) nocnegoparenbHocTH (MOpsnKa) 3arpyskH M paclilaBjieHNd €oO-
CTABHHX yacTell WHXTHI;

B) TeMMepaTypHOro DEXHMa Harpesa LUMXTHL;

T) KOHCTPYKUHMH H paboTbl (VIaBHABHOM NeyH (B3aHMOJeHCTBHA pac-
NIaBReHHOrO MeTanla C NegHofi atmoctepoli t ¢yTepoBkoft neyn),

Z) MeroocB OGpaGOTKH MAKOro Metanna (paduHupoBaHNMs, jera-
3aUHH, MoAWpNUHPOBAHHA);

€) TeMnepaTypHOTO peXHMa Pa3jIHBKH CN7Tapa.

Ipn 3arpy3sne wWHXTOBHX MaTepHaJIOB HeoBXOAHMO cobaoaaTh onpe-
HENIEHNYI0 MOC/IefoBATENEHOCTD:
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a) MpH BEJEHNN Npouecca NAABKH HA CBeXHX Merainax H Jurary-
pax cHayalla 3arpyxatoTcs B eyb M PaclIaBisioTCs CBEXIIE MeTalin
a 3areM A00aBAAOTCA JIHTATYpH;

6) npH BEeLEHHH Mpouecca NNABKH Ha MPeNBapHTENbHWX HAll BTO-
PHYHHIX CMJIaBaX B YYIIKAX, CBEXHX MeTannaxX H JHurarypax crayaia
3arpyXaioTcs B NeylL H PAciaBNAOTCH BTOPHYHLIE UYWKOBbIE CIABHI,
3aTeM MOJUWHXTOBBIBAIOTCS CBEXIMH MeTalllaMil U HOGaBJSIOTCH JIMra-
TYPBl;

B) MPH BEACHHH MPOLECCa MJIaBK#H C HCMOAb3OBAHHEM OTXOJOB, JIOMA
W CBEXHX METa//10B NOPAJOK 3aTPY3KH ONpefessieTCi KOMHYECTBOM CO-
cTaBiibIX YacTefi WHXTH. B nepsyio oyepenb 3arpyxaercs B neub H pac-
nJ1aBaseTcs HanGosbliasg Mo BeCY YaCTb WHXTH; CHILHO YropaloLiie ae-
MeHTH (MarHIii, UHHK) BBOAATCA B CIJIaBbl B [OCTENHION Oye-
penb.

Jlna ycrnewHoro MPHrOTOBJEHHR CMJaBOB HEOOXOMIMO, NpEeXpe
BCEro, yCTAHOBHTb MOCMEIOBATEIbHOCTL PACHNaBlEHHsA MeETANIoB, CO-
CTABNMAKOLUIX AaHHbliT cnnaB. Kak npasuno, BHavane pacnnasnsercsa oc-
HOBRO{! MeTaJjlJ, BXOAAILDH B COCTAB LIXTh! B HAKOGOMbLUEM KOJHUECTRe,
3aTeM B PacCnyaBJCHHYX0 BaHHY BBOJATCR OCTaIbHble KOMITOHEHTH!

OuepeiHOCTb BBEACHUS 3THX KOMIOHEHTOB ONPEJEJSeTcs CTeneHby
OKHCNAEMOCTH M YMPYroCThiO0 MX Napos.

HeGounbliie Konuuectsa KOMIIOHEHTOB, OCOGEHHO KOTJa OHIT JIETKO
OKHC/TAKOTCA HJIR HCMAPSIOTCS, BBOAATCS B C1aB B BKAE MPOMEXYTOU-
HbIX CM/IABOB — JIHIaTyp, T. €. CIABOB TYTOMNaBKHX 3JIEMCHTOB C Jet
KOMaBKHMIL.

HasHayenne nocnesHHX — BBEJEHME B CM1aB TYrOMJaBKHX 3.1€-
MEeHTOB Ge3 H3/HUIHEro feperpepa H LJHTENbHON BbUIEPKKH MPH  Bbl-
COKHX TeMMepaTypax.

Hcnapenne Metasna HaunHaeTcs JIo ePEXOa €ro B XKHIKOE COCTC 1-
Hize.

C nosbiltleHsieM Temneparypbl yIpyrocTb Napos MeTania COOTBET-
CTBEHHO yBeniiynBaeTcs. B mpouecce n.aBKH NPaKTHUECKH HCOAPAOT-
ca nouty BCe Mera.dsnl. Hatifodee MHTEHCHBHO HCMApAIOTCA METashbl
€ Hawbosblleil yrpyrocrbio napa (Hampusmep, UNHK, CBHHEL, CypbMa
1 1p.). Teperpes BaHHb OTPHUATENLHO CKA3HBAETCH HA KayecTse CI1a-
Ba, TaK KaK SBJAETCH NpPUYIHO MOBHLIEHHBIX MOTEDPh Ha HCMapeH!.
NOBBIWEHHOI! Ta30HACHILLEHHOCTH, OKHC.TEHHOCTH B 1D

[lcTounikamn rasonachiieHHs MeTanna SBASIOTCA: () TepOBKa rie-
i, M0XO MpocylleHHbie GVTHOCH, APeBeCHbIfi yro/b, NPHMeHAeMbil B
KayecTBe 3aLiITHOrO C/0%, WHXTA, 3arpsi3HeHHan MacaoM, HedThio, oc-
TaTKaMi 3JeKTPOfMTa, NMOKPHTAs CHETOM M JIbROM, BJlaHas aTtMocte-
pa # np.

PacTBopuMOCTh rasoB B IKHMIKOM MeTanie (rJIaBHbIM OOpa3’oM.
BOIOPO/la) pe3no BO3PACTaeT C MOBbIUEHHEM TeMIepaTypbl.

rallleHHe >KIIKOTO MeTanna OKHCMaMil B fipolecce MM1aBKH B OC-
HOBHOM MPOHCXOAMT B pe3yJibTaTe B3aHMOAefICTBHSI MeTajia € rasamil
Neynoli atmocdepH.
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1{cTOUHHKOM 3arps3Henita XUTKOro MeTajsa OKHCTaMi sABIAAeTcs
TahXke 1WNINTA.

OKHC TR B XKILIROM MeTa.LTe MOTYT HAXOAUTLCA B BlAE AMCIEPCHEIN
Bh.ItOueHltil {B3Beceil) 1111 B BiAE MJEH.

B pactBope MOryT HaXOANTHCA: 3aKICh Ml H 3aKHCh HIKEIS B
Means i RllKee, B Bliae B3seceil 1 NJIeH, OKHC/IOB alIIoOMHHHA B MeJHBIX
CI1ABAX, COJEPKALHX ANIONIHIET I T. .

18 notyueHls XHAKOro MeTalfla He3arpsA3HEHHOTO OKHC/aMil i
PacTBOPEHHBIMII B HEM Ta3aMii npit BE[IeHHH Npouecca NNaBkH  Heob-
AOINMO  DVKOBOACTBOBATHCA  CAEAYIOUHMH  OCHOBHBIMM  NOJIOXe-
HIIAMIL.

1. LnxTa, sarpyxaeMas B Npe/BAPHTE/ILHO HArpeTyio Neyb, HOMK-
Ha GLITh OuMileHa OT Baarll, Mac’1a H OCTaTKOB SJEKTpofnTa (Ha Mejl-
HBIX I HIIKENEeBHX KaToAax).

2. Kartoap: prixJable (f 3arp A3KEHKbIE 3JIEKTPONIHTOM B LUHXTY He J0-
M\ CKAIOTCH.

3. MMacnopTHas YylUKa C JTHKBAUIOHHLIMH BBHINOTaMH B LIHXTY He
nonycKaercs.

4. Orxoabl, 0COBEHHO CTPYXKa paBasi, MaclfiHas, BJIa¥Has, B
LIKXTY He IOMYyCKAalOTCA, TAK Kak BAara, ajcopOHpoBavHast Ha HX M0-
BEp XHOCTIL, CMYXKUT HCTOYHHKOM HACHILEHHS MeTanfia Ta3oM.

5. Karoanb B pacnsiaBneHHbH] METanT MOTPYXATb He CIEAYeT, TaK
KaK OHfl, Kaxk MpaBHNO, COJIepHaT BOAOPON H 3arpsi3HeHH OCTaTKaMit
ITERTPONITA.

[Ipn HeOGXOIHNOCTH X CJEYET 3arpyXaTh B Hayasie MJIABKH [0
MOABNEHHA XKIIKOTO METa/a, C UETbI0 yAANEHUs BJarH H BOAOPOAA.

6 pesecHufi yroJb, NpiMeHRsIEMHA B KayecTBe 3alHTHOrO chos,
JO#eR ObITb XOPOWO NpOCYLIEH H NMpPOKaseH.

7. Bee duTiocH A0TKHE GHTh TpeBAPHTENBHO XOPOLIO NpOCYIIEHb
KAl TMepernnasfeHsl.

8. naBRy pekomeHAyeTcs BecTH MaKCHMAasbKO (JOpPCUPOBAHHO MpH
c1aGoOKICTHTENbHOR aTNOCepe Meyl, He onycKas KONTAWEro nja-
MEHII.

Bhitlie ye ynoMHHanOCh, 4TO OKHCAW B XKIIKOM METAnne MoTyT
HaXO/MTECS B BIi/I€ TBEPAKLIN JHCIEPCHBIX BKMOYEHUN (OKHCTL AJOMIL-
HHA, KPEMHUA, OJIOBa H JIp.) AR B PacTBOpe (3aKHch MEAH, 3aKHCH HH-
Keas U Jp.).

Teep/wie OKHC/TE MOTYT 6bITh YAANEHB H3 MHUAKOTO MeTansla MyTeM:

a) OTCTaHBaHHS! NIEPETPETOrO PACHNABAEHHOTO METANNIA H NIOCNENYI0-
ulera €ro Harpepa A0 TeMNepaTypui 3aJIHBKN;

G) ‘h10TaumH, T. €. H3REUERIS TBEPABIX BKJIIONEHH H3 PACTUIABNIEH-
HOTO feTan/ia NysbipbKaMu rasa, NPOHH3BIBAIOWIErO TOJILY BaHHbI,
MIpH OHOBpPEMEHHOM Y/la/IenHlt i13 METasL1a PacTBOPEHHHX B HEM ra3os;

B) ‘hiocosabis T e 00pafoTKH pacnfiaBa crneydalibHbMH (o
CaMH (.McCBIO coach), PacTBOPSIOUNMII OKHCAE B Ta6n. 23 npleo-
,’Iﬂ';cfr!m Yiednhble BeLa H TEMNEpaTypbl NJABJEHHA HEKOTOPbIX
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PaguturposaHie (OYHCTKE) MHIKOTO METalNa 0T PACTBOPEHHHIN B
HEM OKHC/OB TPON3BOUUTCHA BOCCTAHOBJEHHEM OHCIOB PACKMC TIiTe-
JIAMH.

PeaKLUitit M&XY OKHCNAMH M PAS/IUNHBIMK 3JIeMeHTaMit NPOHCXOARAT
C TIOJIOXKHTENIbHBM HIIH OTPHLATENbHHM TensaoBbiM  pexToM. Uew
Gonelue CPOAICTBO 3MEMEHTA K KHCIIOPo/y, TeM 6ONblLe BBIAENseTCH Ten
na npu 06pa30BaHHH OKlicha.

B oflleM Biijle npouLecc PacKHCIEHHS, KaK yXe YKa3blBanoch Bbl-
e, MOXXHO MPEACTaBHTL B BHJIE CJIEAYIOILEro ypasHeHus:

MO- RZRO+4+M+Q,

roe MO — okHch MeTtanna;
R — pacKucauTenb;
RO — OKiiCb pacKHcuTENs;
M — MeTann, BOCCTAHOBJIGHHBI H3 OKMCNa;
Q — TennoTa peaxLsH.

Hanpasnenne peakuun onpeaensieTcsi ynpyrocTbrd AHCCOUNALMH
YHACTBYIOIUHX B HER cOetHeHuit.

Peakuus noﬁner cnepa Hanpaso, €CrH yIIpyI‘OCTb JAMcconHanHi
MO 6yner 6onsie ynpyroctit auccouraunty RO. Uen pollue ynpyrocrs
JIMCCOLHALIH, TeM HHKe TennoTa o6pa3oBaHUf COEJHHEHHS.

Beauusina tennotel peakuHy { paBHa pa3niiLie Mexy Tennoroil ob-
pasosahus oxkuciaa RO W okucaa meranna MO.

Ta6bnuna 23
YnenbHole Beca H TCMNEPaTypd NARBJIEHHS HEKOTOPHX OKHCJIOB
X . e e Tems -pavt
e Xpwercw | S e | T vy
OKHCb aJoMHENS ALQ, 3,96(35.71) 2050
OKick fepuniin Be 3,06 (.0.00 25.0
Oxnicp-3axiics esiesa Fe,0 5,70 (55, 15RO
Oxuct menesa Fe20a, 5.16 (50.57) 15:8
{pasaomerine)

Oxice kapvns Cdo 8,15(7-.8T) 1426
HCb KaJis K20 2,32(21.7y) —
Oxiticy markus MO 3.655.70) 2800
3aknce napranua MnO 2,65(35. 7N 1785
Oxice meant CuO 6,10 (59.78) 1076
3aKucy mvenn Cu,0 6,38 (u7.42) 1255
Oxitct matpun N0 2.25(2,05) a9
3akuck unkess NiO 2,05 (19,09) 1665
HChb Oslopa SnO 6, 0(61,74) 1040
Okuce ceumua PbO 9, 10(SL, 14) 870
Oxkuce cepefipa A0 7.52(73,4) ‘0
Tpexexics CYpbMH Sb,04 5,60 (54,88) 56
Ciiter Xpoma [N 5,21 (51 .35 1)
L-Kuch unuka £nu 5,42(53,12) 1800




K packncnuteisM mpeabsBasiores cAeiytowiie TpeGoBaHHA:

a) \IP\ToCTh Jficcouttaniii OKICTOB pacKicTHTeNs, o6pasyouux-
€A B pe:\JbTaTe BOCCTAHOBJEHHS, NOMKHA ObiTb 3HAUNTENBLHO Hike
JMPYFOCTH AICCOUMALUII OKUCIOB PACKHCIAEMOro MeTa.1na,

6) obpasyowiiecss B pe3y/ibTaTe packiicnenus okucin RO ne on-
MHbl DPACTBOPATHLCSH B METAJNE;

B) 06pa3y toliecst NocJle pacKUCNeRHs OKUCIE PACKUCTITEaS A0MK-
Hbl MIETRO VAAJATLCS 13 IKHIKOTO METa/l/1a: BCIJILIBATL B ILMAK HAH HC-
napsThes;

r) OCTATOMHOE KONNYECTBO PACKICHHTENs B MHAKOM Meranfie He
JODKHO OKA3hIBATh BPELHOTO BJNSIHHSA HA ero cBoiicTaa.

B kauecTse packHcanTeneit NpH Niapke TSMeNbX LBETHBIX MeTas-
JIOB M CNAZBOB TNPUMEHSIOTCS BEIIECTBa, PACTBOPSAIOLHECS B PacKHC-
NISIEMOM  CTNiaBe.

PackitciTeai BBOASTCA B CIVIAB MOCAE €r0 pacnfaBieHHs B XKHI-
Kyt BaHHY Meutt (1t B KOBLU Nepe/l pa3/iHBKOH Criasa.

K uncny packucnureneii otHocsites: ¢ochop, MapraHell, KpeMHHil,
Marsufl, JHTH{, Kanbusi u ap.

dochop npHMensieTcst NpH NPHFOTOBAEHHH MENHBIX CMJABOB AN
PACKIICACHHA MeMM Nepes NpIICalKoil OCTATBHBIX COCTABJSIIOWHX ChJla-
Ba. Beoautcs on B BHAE MeIRODOCPOPHCTOH JIHTATYpEL

[IpH 3TOM NpOHCXOAHT peaKuHSs:

5Cu,0 + 2P = P,0; - 10Cu.

INpu TeMnepatype pacnnabnerkoil Menu anrsapHa ¢ochopHof Kuc-
Jota PO, ucnapsetca. yswpbkn P,O;, nonHHMasich BBEpX 4epe3
TOIWY KUAKOrO MeTanfia, yBJIEKalT 3a cobo Teep/ble BKJIOYEHHS H
rasbl.

OnnospeMeno P;O; pearHpyer c OCTABIIEACH B METAJJIe 3aKUCKIO
Memnt 1 o6pasyer GooOpHOKICAYIO CONB 3aKHCH MEAH, BCMJIbIBAIOILYIO
B BHIE KIUIKHX Kane/lb Ha MOBepXHOCTb PACKHC/JEHHOIH MeAH.

Mapranen npumenserca npu MPOH3BOACTBE MEJHOHIIKENEBbIX CIaa-
BOB (Menbxuopa, HefisHsinGepa). BeoaHTcst B BHjle MeHOMapraHUEBOil
nurarype! B Koauyectee 0,2—0,3% ot Beca Metanna.

KpFMHllﬁ npliMeHAeTCs A1 PACKHCJIEHHS MeAH B BHAE MEAHOKpEM-
HHEBOH JIMraTypei, comepmaueii 20—25Y% Si B Konuuecrse 0,3—0,5%
OT Beca Meranna.

Marunii npumensietcs Ans packMcreHHs Hikenss H ero CITABOB.
Ot siBAReTCH HE TONBKO pacKUcAHTENeM, HO H necy1oypatopoM i ae-
;:::Ia;:pom. Beoastes B konmuectre 0,06—0,1% ot Bmeca Me-

JInTHit gapasieTcst onunM M3 nauGo.ee 3pPeKTHBHBIX PACKHCTHTE e
45151 MELLIL, HO OH JIOPOT M B 4IICTOM BHJE WJIH B BH/IE JIRCATYP ¢ KaJbIiteN
H HMeTLo NphMensi 19 pefiko. OKIChL ANTHA OCTaeTcs B MEIH B BHIE
TBeP/IbIX BKikvicHHH. Ecin B MM ONHOBpEMEHIO MPHCYTCTBYIOT KifC-
Jopu-L# BONOPOL 10 NOCKe BREACKHS JKTHA 0Gpasyercs TMiIPAT OKHMCIE
JHTHT (HMer 1LeT» T vnepatypy niasfickids 445° C), BenanBarollero Ha
i



TMOBEPXUOCTh  PACKHCACHHONl Mem! B BHAE WAPOBIAKBIN  BKMiO-
yeni.

Kanemift — XOpOLIHil pacKHCIHTENb MEAl. B PetySETATE packitc-
JleHHst, HO OBpA3yeT OKHCh KaNblUHS B BHIE JMCOEPCHBIX BKJIOHEHli:,
KOTOpbi€ MOJIHOCTBIO HE BCTILIBAIOT, 32MYTHIBAIOTCH B METaJle, CHIKAS
ero MKHUAKOTEKYHECTh H MeXaHiiveckile cBoiicTha.

TTpHMEHSIOTCA PA3AHYHBIE KOMIJIEKCHBIE PACKHCIHTENNH, HATIPHMED
MetanNoGOCPOPHCTOUHHKOBBL  DACKHC/IHTENb,  COAEPHaUMit  76%
NOpOLIOKOOBPAsHOTo uMHKa, 20% KpacHoro ¢ocdopa 1 4% cmonncTo-
ro CBAI3YIOUIETO BEUECTBa H Ap.

Jnst packucienust 6pona emecto (ocdopreToft MeMR npHMeRsercs
TAKIKE KapOMA KalbLKs, KOTODL, B3aHMOAENCTBYS C OKHC/IAMH MeIR
No peakuHH:

5Cu0 -} CaC, = CaO -+ 2CO, - - 5Cu,

BLIJENISIET H3 OKHCJIOB Meflb, 06pasyst HeCMausiBaeMBIl METANNIOM INMIak
(cyxoi, pacchnyathifl, NENeNBPHOrO LUBETa) © MHHHMAJTLHHM COAEpIKa-
HHEM Me[H.

Breapenie 3T0r0 packHC.IHTENs, Hanpimep, Ha [IpHaynkom 3asoze
NPOTHROTIOKAPHOrO 060pYAOBAHHA TO3BOIHAO CHH3HTE yrap ¢ 8—10
10 3% ¥ CIKOHOMHTL Ha Kaxabie 100 m nutes oxono 4 m mequ. oc-
THTHYTA TAKXe 3HaYHTENbHAS SKOHOMHS 32 CHET PA3HHUB B CTOHMOCTH
doctopHceToil Mea M Kapbiila Kajeuus.

Kak nokasan onbiT, HaWNygiuHe pe3yJbTaThi AOCTHTAIOTCH [pil
NPHMEHEHHH TPaHyNHPOBAaHKOrO (T 3ephHa 2—3 ma) HIH MeKOHCTOA-
YEeHHOTO Kapbiaa Kaneuus. Pacxon xapbiga xaneust — 0,5% or pe-
ca IUHMXThL.

Packicnentte Mea, HCNOAb3yeMOR NS H3rOTORJEHHS H3JENHH C
BbICOKOHl  3JI€KTPONPOBOIROCTbIO, TNPOHM3BOAMTCA TOBEPXHOCTHBIMH
pacKHCINTENsIMH. B 3TOM ciyyae npouece PACKHCIEHHS TPOHCXOAMT
MellleHHee, TAK KaK PACKUCTUTEN He BROASTCA B PACIIABJEHHbIH Me-
TanaN, He DACTBOPSIOTCH B HEM, a Jilllb AAKTCA Ha €ro mnoeepx-
HOCTb.

[TopepxHOCTHble pacKICTeNH He OKa3bBAIOT BPENHOTO BAlSHISA,
TaK KaK HX M36LITOR HE pacTBopsieTcs B MeTanane. JIpHMepom Takoro
PACKHCNEHNS MOMET CJYMKHTb BOCCTAHOBJEHHE OKICH MEAM GOPHBIM
L1akoM, OGpa3yIolIMes B pe3yJibTaTe B3aHMOENCTRHA GOpHOTO aH-
THApPHAA HAH 6Ypbl C MarHHeM:

B.O,-| Mg :MgO.B.O;
Na,B,0,+ Mg = Na,0 . B,0 B,O, - MgO :: Na.B,0; - MgO.

Packucnente Medlt GOPHBIN I'IARONM N1 +'¢ XORUT MO PAKLIIL:
Cu,0+4Na,B.O; - MgO  Na,B,0, - MgO -} 2Cu.
137



Tlpurotoeentie GOPHOTO 1U3Ka NPONSBOMITCH ClEAYHMUIM o6pasom.
O6e3BOMenHan Il H3MeIbuelRas 60pHAn KACAOTa Wi 6y pa cMelliBaer-
€5 € NOPOLLKOM MarHiist B COOTHOLeHt 1 95 5. DTa cMechb BbIACPKHBAET-
s B Titrae npi Temnepatype 1000—1100°C B Teuenne 5—10 mun,
nocne 4ero c/ANBaETCs B HIJIOMHHUY.

B CBUHUOBOOIOBSHHEIX M LUHKOBHYX CM/aBaX OKMCIH HAXOLATCH
B BiZEe TBEPAWX BRMIONEHIl Ul B3pecell i yAANMOTCS K3 pacnaasa  OT-
crausasmen 1 ¢aotauuefi. [Ipi naaexe CBIHUOBOOJIOBAHHKbIX CNIJIABOB B
niegax 60BLION eMKOCTII OMICTKA KIAKOTO MeTajlna OT OKIICNOB MPOH3-
BOANTCS BBENEHIleN COCHOBOft )KepAn B TOMIUY BaHHH, PacnJiaBJeHHOH
H neperpeToit 10 Temneparypsl 610—6307 C. O6pasyiowmiecs NpH 5TOM
ra3b! IPOHI3LIBAIOT TOMLY KHIKOTO METaNNa, yK1eKas 3a coboft TBep/bie
ORHCAB.
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Puc. 40. [pyTKosas npoba ang onpelefieHHA KUAKOTEKYYeCTH

Ananoriunoe fAeficTBie OKa3biBaeT BBEfIEHME B TOMIY XILIKOTO M€-
1anna nexka B ApepuatoM Kosnokone. Iex no s¢denty jeiicTeHa pas-
HOLEHeH AepeBy, HO o6pasyer GOMbLIOe KOMHMHECTBO hONOTH, yXyilas
CAHHTAPHO-THTHEHHYECKHE yCJIOBHS TPyaa.

Huke, pecbMa noapoGHO, B KAYeCTBE NPHMEPOB H3NATAIOTCS OCHOB-
HbI€ TEXRONOTHYECKHE MPOLECChl MNABKH H Pa3NHBKH HEKOTOPHIX TH-
KeJIBIX 1BETHBIX METAJIOB 1 CMJIABOB /151 OTIHBOK H CJAWTKOB, BHEl-
peHnbix Ha 3apomax Copeerckoro Cowosa. B tabn. 24 n 25 npupeenens!
NpHMepHble (GOPMB ONEPALIOHHLIX KAPT MJABKIE H PA3NUBKH CNJABOB,
TPHHATHIX HA MHOTHX 3aBOAAX.

[pu nnapke METaNIOB 11 CMAABOB YACTO NOMB3YIOTCA PA3THUHBIMI
TeXHOJOTHYECKHMH NpaOaNH AR onpeaeneHilss OAHOTO H3 BAXHEHIIX
‘MTeAHbIX CBOACTB METANNa — MKMAKOTEKYYeCTH, T. €. CHOCOGHOCTH
3AMOAHATE N010CTh JIHTelHLIX (HOpM.

Onpefielente KHAKOTERYHECTH METAINOB B YCNOBHSX JIHTEMHBIX
NpOM3BOJIC B HMEET MPAaKTHHECKOE 3HANEHHE, TAK KAK BIHAET Ha 3anof-
HAIEMOCTb (POp™ 1 MOJYYEHHE MIOTHBIX OTIHBOK.

3an0nHAEM0CT » MOTUCTH (OPH JABHCHT HE TOMLKO OT CBONCTE MeTal-

13, HO M OT KauwcTBa OT..« KN (POPM, YCJIOBHI! HX 3aNOJHeHHs 1 ApY-
TiX QAKTOPOB, KUTOPh* 1IPH ONPH 7 TCIHNIE IWHIAKOTEKYHECTH If NONy-
ACHHH CPABHH' *'4X Pe3yJIbTAaTOB JOBKILI OBITE NOCTOSTHHHIME B BOCIpO-
{3BOIHMUINH.
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B uBeTHONHTEfIHOM NPOM3BOACTBE Ha- 7
H6oNbLIee TIPHMeHelllte NoayulH  TeXHO-

JNioTHyecKie npobu: 1 o~
a) npyTtkoBas (puc. 40); T
6) cnupanvHas (puic. 41); ( -
B) WAPUKOBaS, pa3pa6oTannas 219 2
A.T. Cnacckium, Ans 3alHBKH B MeTan- 3
ZNYECKHE H MECYAHO-TJIHHHCTBIE (OPMLI ZT" 1
(puc. 42); s ,
r) winnosass A.T. Cnacckoro (puc. 43); R Y I «

A) V-obpasnas 0. A. Hexenjsu wu
A. M. Camapnna, BHJOH3MeHeHHas
A. I1. MpouoseM (puc. 44);

€) LUECTHNYYeBas «3BE3HOrO» THMA
B. Kouarka (puc. 45);

®)  HOBAs  KOMMJekchas  npoba
10. A. Hexewpan, A. M. Camapnua,
K.Il. Jle6enepa n 1. B. Kynnosa (pHc. 46).

BeceMa orpaHHueHHOe  npHMenenme
Halna pekomenaoBannas A. I'. Cnacckum
KAHHOBas npo6a. CylHOCTb HCNBITAHHA
YKHKOTEKY HecTH MeTaN/10B METOI0M OTJIHB-
KH K/IHHBEB 3aKJIIOYAETCS B TOM, 4YTO MpH
3aMOSHEHHH NONOCTH (GOPMbl, CAENAHHOH B
BH/I€ OCTPOTO KJIHA, METaJl He 3anofiHseT
BCEf NMOJIOCTH, TAK KAK CONPOTHBJIEHHE €10
1O Mepe NOCTynJeHHst B CYXHBAKOLEeCs
CeueHHe KJIHHa yeennuupaercs. Kowneu
K/IHHA BMeCTO OCTPOro pebpa HMeet 3ahpyT-
nerHoe. Mepoit onpenenenus MAKOTEKY-
YECTH C/ly:HMT 3a30p, oOpasosapuitiicst PHC. 41. Criipasbyan nposa
MEeXIY OCTPHIM peGpoM B QopMe H 3ahpyr- A7 ORFEACTeNEA Mujxore-

KyHECTH
JIEHHOM YTJIOM B OT.IHTOM 00pa3ie. JT10T
3230p JIETKO OMpenesnsieTcs NPH NpHJIOME-
HHH K OTJIHTOMY KJHHY ABYX JAHHEEK
(oM. puc. 42).

Ilo muermo A. I'. Cnacckoro, k/aliHOBbE NPOGH! AJIS1 ONpeAenenH s
CMOco6HOCTH MeTanna 3anoNHATL OPMY B CPaBREHHH CO CITHPATLHBLIMH
HMET TO MPEHMYLIECTRBO, YTO AAIOT BO3MOMHOCTb, BO-MEPBLIX, HCMH-
TbiBATb MOJABHKHOCTb JKIKOTO, HEKPUCTANIH3YIOUerocs Metania,
BO-BTODPbIX, HCMBITHIBATH CBOHCTBA €r0 B OJHHAKOBHIX YCJIOBHAX, TaK
KaK olbeM Metasnnia npo6Gb! NpH 9TOM NPAKTHUECKH HE H3MEHseTcs.

Onpenerentte sxMIKOTEKYYECTIl METAIOB METOIOM OTIHBKN K.1HHb-
€B, OAHAKO, NpejCTap/ifieT HEKOTOphie Heyao6CTBa, 3aKmoyaroulecst
B TOM, 4TO MpH BEpTIKaJbHOI 3a/alBKE KAHHA OCTPHEM BHH3 Ha 3anoJf-
HEHI1e NoNocTH HopMbE BIUSET HE TOJNBKO CTATHUECKHIT HAMOP, KO H Jul-
HAMIYECKHi, 2 NPH ropH3OHTANbHOIL 3anusKe (MO MNJIOCKOCTIE Pa3be-
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Ma) -HMeeT 3HayeHie HeflocTosHeTno pasmepos octpus. Tlpu pacnosno-
MeMi KM OCTPUEM hEEpX)  HCKAXaloTCsl €ro pasmepnl H3-3a
VUSRI
K- M@ TOro. C.IMO M3MepeHile CTeneH 3anoHeRHs GOpNEI 3aTPYIL-
HeHD B CBSI3H ¢ HEOOXOAUMOCTBIO BbIYEPUNBAHHA KMIIHA 11111 H3rOTOB-
.15 clewlia1bHoro wa6toma. Ipyrasi, paspaborannas A. I. Cnac-
CRIIN, LUAPUKOBAS MPO6a A5 ONpENe TeHits KIAKOTEKYHECTIl METallI0B
A-5 JMWEHAa 3THX HENOCTATKOB.
re.. OHa MOMET MPHUMEHATHCH
A8 OTAUBKH B MeTaniiye-
CKHE H 3eMJISIHbE (OpMHL.
Ha puc. 43 noxasaka
MeTannuueckas ¢opmMa, coc-
Tofllask H3 3 uacTein:

b— 20

Ly R
Sag— S5 =
Q
Pu 12, % ratanue kag Gopwa Ans oTAHBKY Puc 43. Knunobaa
wapurosoii npob A. I'. Cnacckoro npo6a A. I'. Cnac-
CKofo

JBYX MOJOBHHOK 11 BCTaBkil. B OHOM H3 MONMOBHHOK 3afHT LIAPHK
>20 mu, Ipyras Mo.OBiIHKA HMeeT rNailkylo cTerky. [locsle c6opkH
1B} X NOJIOBIHOK (OPMbl B Hee cBepXy CBOGOAHO ONycKaeTcs BCTaBKa,
nvetomast GopMy Kavda. Berapra onyckaercs B nonocts GopMul f0 con-
PUKCHOBEHHS C LUAPHKOM, OMEPIUHCH HA KOTOPBIi, OHA OCTAETCA B
ONPEIETEHHOM  MOJOKEHHIL.

Tloason Metaina ocyeCTBASETCS Yepe3 MHTHHK, MogpeneHHBIt No
BEPTHRAJILHON N10CKOCTH pasbeMa B HIDKHIOW 4acTb opMel. [TpocTpak-
CTBO MEX1y BCTABKOil H LUAPIIKOM 3ANOMHAETCH 33 HCKMoyeHileM OT-
BEpCTits, BCANYHHA KOTOPOTO (MNOWAAL OTBEPCTHS MMAI CPEAHIl jna-
METP) L.T%XKHMT MCpOil onpefeseH’sT RHAKOTEKY ecTil (MEepoil TOABIK-
HOCTII *feTafnia B HIAKOM COCTOSIHHR).

Tpu CMaNBaHILH HOPMBI KHAKOCTHIO OTBEPCTHE NPHHSJAO 6bi pasme-
Pbl, OpHO. DKAIOUHECS K TOYKE (Wap KAcaeTcs MAOCKOCTH B OnHOI ToY-
Key, NpH 1€CMAYHBAHHH MOTMy1 noaydaThCst 60MbWE (LA MEHbLIHE
OTBepP.THS B 2BHCHMOCTH OT MOBEDPXHOCTHOTO HATSKEHHS JKIAKOCTH.

Beovua voTofiumpete pr3yaeTath nonyuasorcs npn  MPHMEHEHHH
V-06ps - 110ft  rexun10rHyecKoRk npobui FO. A. Hexennan u A. M. Ca-
“apura. wu-or sekennoi A. T TlpononuiM (pic.  44).

BT At BIMMAHHS WIECTHAYNCBAS TEXHOAOTHuechas npuba

tEaLE fhha ool

<3 anhednast B. Konaunom (prc  45).



Qopma npocyunieaercs no «CO. npoueccy > (M0 BGOPY H3 NHIRLO
BOYHOTO COCTaBa Wil 3€JIEHOTO NeCKa).

Hasn onpeaeneHHs MHAKOTEKYUECTH MeTa/lna peKOMEHAYeTCs npu-
pecTli CEPHIO ONHTOB, KOTOPHIE MOJIKHLI NOCAYMHTb OCHOBAHHEM J7
NOCTPOEHNUA KPUBOH 3aBHCHMOCTM A HiHBI, 3aJITOR METansoM, npoGel
OT TeMnepaTypbl MeTajsla B MOMEHT 3a1uBxH. [IpoGa Ha MUJKOTeKy-
yecTh NPHMEHSIETCA KaK TJIaBOYHAs AN KOKTPOJA CTENERH Meperpera
H KayecTsa MeTasna.

Or6op npo6 OpOH3IBOAMTES KaK A0 BHITYCKA MeTailfla M3 MedqH,
TaK H NOC/A€ BbINYCKA Nepei 3aJHBKOM B (HOPMLI.

% — Tonyvennbie peaynpTath NOATBEP /MU
§ \ ; 3PDHEeKTHBHOCTb NMPHMEHEHH T JAHHOI NPOLbI
% \ ol 7 B NMPOH3BOACTBE JUTHLA H3 YEPHLIX H LBET-
\ y HBIX METaJJIOB.
I 4
1
1
J|
LL. Qi $
o 70!
S l i
NN !
5
I 0] 501
] e/ |
=
Pnc. 44. V-oGpasnas rexno- Prc. 45. Ilects - uer 1
nornveckan npo6a 0. A. He- TeXHOJNOTHYC AR P0G
xeuman # A. M. Camapnwa, «38e 3nnor THNa B. Keu
BHRon3venenuan A. Tl Tlpo- HKa

HOBbIM

B rnocnenmee mpemst HO. A, Hexeniu, A. M. Camapunbhy,
K. I1. JleGenernin n 1. B. Kyvnuoswn (JITHHE M. Kanuutiua) paspa
60TaHa HOBas KOHCTPYKUHS KOMILIEKCHOI1 TEXHOOTHUECKOI ngoérn
18 ompeneneHHst JHTEHHBIX CBOICTE (FKHAKOTCKYHECTH, TIHEHi.:h
YCafK, TPeUWHONOpajkaeMocTH I Ap.) CO/jaBOB TOpH 3o llfekKe Ha
BO3AVXe H B BakyyMe (cM. psic. 46). )

Kommnexchan mnpoGa (paabeMuas rno BepTHKAMILHOH 1I0CKOCTH)
yCTanapsiBaercss Ha paboueil naoulaike, B naboparopHH W/l B Ba-
KyymMuoil newtt, )

3anuexa npo6e Ha BO3AyXe MPON3BOAHTCS MEPHOH JIOKKOA 1n
TITAEM COOTBETCTBYIOWEIl eMKOCTI Npo6et.

Ins noayuenus 6oaee HAJEKHBIX 11 KOHTPOMPVEMBIN  PE3YTbTA
0D onpenesieRHsT JUTeNEbLIX CBONCTB PEROMEHIYETCS OLHOBpEMEHL:
\AuBaTh ABe B3aHMHO 1y6anpyloulie npathl.
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5

Puc. 46. Hoeas komnaexcHas npo6a 10. A. Hexennam,
A. M. Camapung, K. T1. Jlebenesa v 1. B. Kynuos2

1 ~ N1eBEA NONOBMWR KOKRAA: 2 — MPABAA NONOEKHA KOXAJAN, I — Kepaha-
deckas BOpOMKa; 4 — uinubra; 5 — rafika

M3mepehne TeMnepaTypsl 3a/HBaeMOro Meranfia MPOHW3BOAHTCH €
MOMOULLIO  TEPMONAphl TNOTPYKEHHs (B KOBLUE HJH HerocpeACTBEHHO
B BOpOHKE MpoGhl).

[0 cBuaeTenLcTBY aBTOPOB MPOGA 3T2 N3€T TOYHbIE Pe3ynbTaTH NPH
HCCIEIOBAHHW NHTERHBIX CBOACTB PA3/IMMHHX MaPOK JlerHpOBaHHbIX
crafeft, UBETHbIX METad/IOD ¥ CMJABOB.

Mnapka W paanuBKa ONOBRHHMX 6pon3
Mapok OUCH3-7-5-1, OLUC6-6-3 O1IC8-4-3. OLL[10-2 u 10-5
Tinapxka oNOBAHHLIX GPOH3 MPOH3BOIHTCA B THTENBHHX TOPHAX, SMEKT-
PHUECKHX AYrOBbIX H HHAYKUNOHHLIX nevax.

B kauecTre LUHXTOBLIX MATCPHA/IOB MPUMEHSTIOTCH:

a) mefp Mapok MO, Ml M2 (FOCT 859—41);

6) nunk Mapok L1, U2, 113 u 13 (FTOCT 3640—65);

B} 041080 He Hiike Mapku O3 (TOCT 860—60);
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r) Mexwb Qocopucras seex Mapox (TOCT 4515—48);

n) ceukel Mapok Cl, C2 (TOCT 3778—56);

e) mitkesib Mapok HI w H2 (TOCT 849—56);

JK) NacnOpPTHbIE YYLIKH OJOBARHLIX 6poH3 COOTBETCTBYIIErO
xuMHueckoro coctapa, (FOCT 614—65);

3) O60OpOTHLIE OTXO/b! COGCTBEHHOrO NPOH3BOLCTBA TApaHTHPOBAK-
HOMO XHMHYECKOTO COCTABaA;

) YYIWKH Mepenaapa H3BECTHOTO XHMHYECKOrO COCTABA, TONyueH-
Horo H3 cTpy®kH. Onoso ansa cnnasa Mapki OLIC8-4-3 npuMensierca
TONBKO AN MOAIMXTOBKH K MACMOpTHOM dyWKe.

JIMTHUKH H OTXOZb! COGCTBEHHOrO NPOHIBOACTBA DA3PEILABTCH BBO-
JHMTH B LUHXTY B KOJIHYecTBe He 6osree 40 %, yylukn Nepennasa H3 cTpyx-
kit — 110 30%. TIpHMeHeHHe B LUHXTY MaTEPHANOB, 3arpA3HEHHBIX Mac-
JIoM, HedTBIO HIIH 3eMJiell, a TAaKXKe BJAMKHBIX HAH MOKPbITHIX CHeroM H
NBAOM — He 0MYCKAeTcs.

Tlepen BBeAEHHEM B pacraB/ieHHbft M€Tasn BCe INHXTORLIE MATEPHA-
bl HarpesawTcs A0 Temnepartypel 100—150° C.

Ecau B coctas MeTanaa npeabllyulelt nIaBKH BXO/UTH BpeaHble LS
ONOBSTHHOM GPOH3LI 3/IEMENTHE (HaNpHMep, KPEMEHH B KPEMHUCTON HJIH
aMOMHHHE B antoMHEHeBOR GpoH3aX), HEOGXOAHNO MPOBECTH MPOMbIBe
Ryt MNaeKy Megs. ITocne nonydeHHs XHMHYECKOTO AHANNH3A MeIH MOC-
NeAHsA MOXET GbiTb B NaNbHerlleM 4aCTHYHO HCNOJK30BAaHA B COCTase
LUHXTHL.

Pacuer IWHXTH NPOH3BONHTCS B COOTBETCTBHH C NaHHLIMH, NpHBeEIEH
HbIMH B Tabn.  26.

Ta6auwua =

Cocrae muxTh, %

Mapka cnuraea Onomo Unrx Conneu Haxens Mens ' Becero
OLICH3-7-5-1 3,0 9.5 1,5 1,0 82,0 100
OLIC6-6-3 5.5 7,0 3,0 - 84,5 100
o102 9,5 4,0 — —_ 36,5 100
Oll105 Q.5 —_ 4,0 — 86,5 100
Ol1C8-4-3 7,5 5,0 3,0 - 84,5 100

Tocne nposeneklis neppbix MNABOK PACUET WIXTH COOTBETCTBERNO
KoppekTipyercs. Ilepea Hayanom 3arpy3kii nevb TlaTeslbHO OFHUIAET-
Cf1 OT IUNAKA, OCTATKOB MeTas/a i HArpeBaercs 10 Temnepatypu 600—
700° C (BHiLHEeBO-KPACHOTO KanekHs (yTepOBKiL).

B neyb sarpymator Meas. Ecan sest Mellb B MYl He NOMEILAETCS.
OCT2BWYIOCH €€ yacTb 3arp yKawoT N0 Mepe pacryiasiehis npeabulyulesn

Huken, ecnn oH BXoANT B COCTAaB LUNXTH, 3aTpYXaloT BMECTe
MeJbto. .

Pacnnasnenneiit Merana HKarpesaloT [0 TEMMEpaTy bl 1200 ¢
H packiicamor docdopicton Medbio B kontiyectse 0,3—1.0% or peca
MeNlH (B 3aBHCHMOCTH OT CTENeHH OKHCIEHHOCTH MeTasia). 3areM MeTais
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TIWATETLHO MEPEMELIWBAIOT, YAAASIOT WAAK H B HECKOMBKO NMPHEMOB
BBOANT DB CMNAB BXOMAULIe B COCTAR LN XTH OTXOAH M 9YILIKH Mepennapa
113 CTP\ XKAIL.

Kamiyio HOBYIO NOPLINIO OTXOZOB M WYIUKI NEPENNaBa M3 CTPYX -
KIl BROAAT NOCTE pacn/apieHHs Tpeabtayumel.

Mocie pacniaBNeHHs OTXOMOB TeMnepaTypy AOBOAST no 1160 —
1200 C it BROAAT B Medb UHHK, MPEABAPHTENBHO MOAOTPETHIl 1O TEM-
nepatyps 150 C. BaHHy TmaTebHO NEPEMEILHBAIOT, BTOPHYHO nojlorpe-
BAIOT CMIAR M BBOAAT NpeNBapHTENbHO NOAOrpeToe 040p0. CaitHel, ec-
J1t OH BXOANT B COCTAB LWHXTH, 3arPyXaloT BMECTE C OJOBOM.

3aTeM BanHy MOJOFPEBAIOT A0 TemnepaTypun 1250—1280° C, ebinep-
WiIBatoT B Tedenne 5—10 mus 1 GEpYT TEXHOMOrHYECKYIO NpO6y Ha H3-
aoM. TIpn Temneparype 1220 — 1250 C, ecnu npoba mokazana yaom-
AETBOPITEILHOE KAUECTBO (OTCYTCTEBHE OKIC/IOB Il Ny3HpeH), CIIap BH-
MYCKAIOT B MpeiBapHTeNbHO NOAOrpeThifl KoBL. [1pH 3aNHBKE TOHKOCTEH-
HBIX jleTanell pekoMerayercs noGapuTb B KoBw (ocdopucryo mean B
konivectee 0,1 — 0,2% OT Beca MeTanna Vis YBEJHYEHHH XHJKOTE-
KYYecTit cnJjaea.

Mpi paanHBKe cn/aBa OKHCB! M LLTAK NPHAEPKHBAIOT ¥ HOCKA KOB-
wa rpaduToROil QUUINAMKOR, HE AOMYCKas nomafanrts HX B QOpMy.

3amtBRy nera’el NpPOH3BOAST POBHOI cTpyeil NpR TeMrepaTypax,
YKA3aHHHX B TEXHOJOTHYECKHX KapTaXx. 3aninBKky NPOGRbIX MAaHOK
Npou3BoAnAT NpH TeMnepaType 1150—1170 C. B KaxAy10 OTAHBKY BCTaB-
IRI0T NATYHHYIO KAH MELHYI0 GHPKY C HOMEPOM MAABKH.

Mocne BLIGHBKH BCE OTANBKH KNENMAT HOMEPOM AAHHOM NAABKH.

Mnapka 1 pasanpBra afIOMHHHEBHBX 6pPOH3
mMapok bBp.AMu9-2, Bp. AXK9-4, Bp. A)KMul0-3-1,5u Ep A)XHI0-
4-4. Amomnnnesbie GPOH3LI ykadaHHWX MAPOK MOXHO U3FOTOBAATH
B HHAYKUOHHBLIX H AYrOBbIX 3JeKTPOMedax, a TAKKC B HeTAHHX, Ta-
30BIX H KOKCOBBIX fIe4ax Ij TOpHAX, B FPAQUTOBLIX THrASX.

B KauecTBe MCYOAMBIX ILIXTOBI4X MATePHANOB NPUMEHAIOTCS:

a) menb Mapok MO 1 MOI (TOCT 859 —41) i Menb 3rekTposUTIIYEC-
Kasf a1 orxepofi padnunponki Mapok M1 i1 M2;

6) Mapranen Meta Lanteckitit scex Mapok (FOCT 6008—51);

B) MATKOE Kele30 B abpe3akax JHCTOB H NPOBOJIOKH KA ApoGae-
HOMNl CTPYIKKH, OCBOGOMAEHHO! OT Macna, sMyancuii n np.;

r) amoMItHUE nepeuuHulit mapok Al, A2 u A3 (FTOCT 11069 —G64 it
11070—64);

A) THraTypLl, cONepMAULIe X 30, MaprdHel, HHKeNb 11 ATIOMIHIA
{Cu--Fe, Cu—Mn, Cu Ni, u Cu— Al) cobersennoro i
$abpiYHOro NPOH3BO/CTBA;

€) Menb docdopicras ecex mapok (TOCT 4515—48);

%) 0BOPOTHBIE T oL THTETHOTO LeNg (HHCTLIE AHUTHHKI, BLINMOPH;
CILNECKH);

[m;)ao(;T:('Oélu ‘. N “m “HO-IPCCCOBLA*  LC\OB  COOTRCTCTBYIONNX M POk
B M CTT KKa J HOMKHHEBLIX Opuns, NonyyaeMas nocje MCAai-
PCCOROH  TY TNt i CnETKOD § OT/AHBOK,

[



H) WYIIKH TeperyiaBa H3BECTHOTO XHMHYECKOTO COCTaBa, TOMYYeH
Hble H3 CTPYXKH.

Hukenb. ene3o 1t MapraHel PeKOMeHIYeTCS BBOIHTb B CILIAB b
BHAE JINTaTyp:

a) MeAb — KeNelo ¢ coaepiKaHHeM 20 —25% Fe,

6) Meab — Mapraneu ¢ conepxanuem 20—25% Mp;

B) Melb — HHkenb Mapku MH33 (TOCT 1067--41);

r) Meab — aMOMHHHE ¢ comepxkaHiieM 50 Cu u 50% Al

HonyckaeTcs TaKKe NpHMEHEHHe TPORHLIX AHMTaTyp, CONEPKAULHY
KpOMe J€Ne3a, Maprahla H hukens, /0 20% Al Toabko B BHjE HCKAKG-
YEeHHS, MOXXHO BBOJIHTL B COCTAB LUHXTb! YKa3aHHEIE 3EMEHTH! B YHCTO™
Blyae, 6e3 murartyp.

JIHraTypet MOMHO H3TOTOBJATH B TeX Meyax, B KOTOPbIX MPHTOTOB-
JIANH aniOMHHHEBbIE GPOH3LI.

O6opoTHbIE OTXOAH JIHTEHHOTO LieXa W MeperiaB CTPYIKKH M3BecT-
HOTO XHMHYECKOr0 cOCTaBa paspellaeTcs BBOJHTb B WIHXTy 10 30—
40%.

Ecni B neyit a0 NMPHIOTOBJEHKS AMIOMHHHEBLIX GPOH3 BLINABIS
JHCh APYTHE CIUIABB!, COAEPIKALUIE OTOBO, CBIHEL, KPPMHIIT RAH LHHK,
10 HeOGXOAHMO TPOBECTIS TPOMBIBHYIO ML1ABKY MEABIO.

MNocsie nonyyeHHs XUMHYECKOTO aHajH3a MeAH OHa MOXeT GblTb
YaCTHYHO HCIMOIb3OBAHA B COCTABE LUHXTH! NPH BbINIABKE COOTBETCTBYIO-
WHX MapoK CI.aBOB.

Pacyer umxTh! BeAeTCS MO cpeHEMY XHMHYECROMY COCTaB\ MO HOp-
many TOCTa wa nammbit cniaas. TTocae npoeefeusi nepobit IaBOK
pacyeT WHXTHl KOPPEKTHPYeTCH.

B kayectse npumepa B TaGi. 27 NpHBOAMTCH pacdeT LUMXTHI.

Taratea 27
Pacuer wuxTH

\uMhrygeckn® cocran, Traserp g i @t
>

MapKa crinasa
\U Fe | Mn Al =

Bp.AMu 9-2 |
(zn5  dacomoro ‘

AiTh ) ‘45 i T L £ B A -
Bp. AXMu 10- , .

3-15 10,0{3.v 1.5 . 314 ,‘.‘.‘ e [_v.‘l \.n‘ tas

Jo Hayasa naapki nedb TUIETE iR OMILLAK T OT (LCTaTHOB MeTA/Aa
11 WNaka #1 HATPEBAIOT 10 TeMMePary pu ue e 100 C (BiUNcBO-Kpav-
Hoto nanenus ¢y teposkit).
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Ha nox meytt #ArPYIKAIOT MEb H 3kee30 (15 cnnlasos Bp. A)XK9-4,
Bp. AKMul0-3-1,5 u Bp. ARKH10-4-4). Ect Bcst Medb B Nedll He no-
MELlaeT s, OCTABLIYIOCS YACcTb BBOAST MO MGDE PacT/aBAeHilss NPens-
avtledl.

" B nauecTBe MOKPBITHS, TPEIOXPAHSIOUIEr0 METAN/ OT OKHCJeHIs,
penOMeHAYeTCA  XOpOLo npocyleHsblii 6epe3osbiii  Yrosb, KOTOpIl
+3CEINAIOT NOCIe 3arpy3KI Menit 1t A06aBISAOT B rpollecce MAABKI, 4TO-
6bl HE OTKPHIBATH 3€Phafia METaqna.

BMecTo pesecHOTO YIJ/Isi MPHMEHSIOT ¢ioc, conepwatunit 90 %
6uroro crekia ft 10% no.1€Boro WInaTa.

PacnaasaeRtie wiXTht BETYT ¢ HaHGOAbIUER HHTEHCUBHOCTBIO.

Mocte pacriiapiestiss OKOMO 2/3 3arpymeHHOrO MeTafa NpOoH3BO-
ST NOKaYHBAKKE el 1718 YCKOPEHNs npouecca NaBKH H YMEHbILEHUSA
13HOCa b\ TEpOBhII.

B pacraasienny o M noforperyto g0 12007 C meap eeoast docdo-
prcTyvio Meap B koatwectee 0,3—1,0% (0T Beca MeMt M JIHraTypet) B
3aBICIMOCTI! OT CTENEHH OKICIEHHOCTH METa/na.

Jluratypw BBOAST B c1eaytoweli nocaeaoBaTenbHOCTH. [TpH H3roToB-
Jenutt Toboro cnaapa nociaefxeil BBOAHTCA MEAHOAMIOMHHHEBAS] JIHTa-
Typa (HIH dfCTRIt a/IOMHENIT), @ HENOCpeACTREHHO Tepel Heft — Men-
HOXETe3HAs ILTH MEJHOATIOMITHIIEBOMENIe3HAA JIHTaTypa M JHIaTypa
Meib — MapTaHel ILTH METaJlTHYeCKHil Mapraken.

Ecay nKxesp, xene3o i Mapraren AOGABJSIOTCS B CTag 6e3 JH-
TaTyp, TO NOCIENOBATEeNLHOCTE HX 3aTPY3KH TAKOBA: KEJe30, Mapra-
Hel, HHie/b. YucTbie MeTannb! (KpoMe aioMHHNsI) 106aBASIOTCH NEpen
AlTaTypamH.

Bee quratyper npuMenstiores B nonorperoM cocrostiun. Boaepata
I YyWKH Mepennapa CTPYXKKH MOXHO 3arpymaTh OHOBPEMEHHO ¢
Melbio (OT1EMbHEIMH TIOPUMAMH) H TEMIEpaTypy BaHHb AOBOAST A0
1200 C.

AioMuHIR, NPeABAPITENBHO NOZOrPeThlil 10 150° C, BBOAAT OCTOPOXK-
HO B HECKOIbKO MPIEMOB, NEPEMELINBAS CTVIAR NMOCTE BBEACHHA KAX-
no#t nopusu.

BepyT Texnonoruueckue npobu: ma YCaAKYy M Ha HaTHG.
@pﬁ)‘f“"l;"h‘l’;ﬁ?:“: MpoGtl Ha ycanky OTAMBAOT B CyXHe necyaHbe
npot-a "ua HarnG or:pfsamm“ﬂﬂpa > 40 — 50 mm o A 100 s,
L, “IHBAIOT B YYTYHHBIE WM TPAgHTOBbIE H3JOK-

Paasmeprs cantka: 10 10 200 MM,

y rI'Ipn xz}qecmeﬂuoi’[ npofe (xopouwas ycanka, cBoGOAHAN OT OKHCJIOB
230BbIX paroBHH) CNJaB I0BONST 1O Temnepatypu 1200—1250° C

H  BLINyCKa1 H -
L OBLL y B TNIpeaBapuTe1bHO nopoTpeThi, pasIHBOYHKH

N .
npj?:::;; 11: .:‘u JUriitekas npofa nokasana HeyNORNETBOPHTENBHbIE
ney; ol 1aNpH-1ep NOBbILEHHYIO ra30HaChIIEHHOCTb CIIABA (nzo-

Feoae a3 ¥ ATy
3 ¥R DGy i anna), nponasonuTes BbLIMOpaN(HBatiiie ra3oB



NyTeM OXJIAKAEHHA MeTa/Nla 0 TeMmnepaTypH Kauafa KpHCTAMIH3a-
L.

[ocre BHIMOPaXKUBAHHS HAN OCTYKHBAHUS CrAlaB GbICTPU Har-
pesaioT 10 1200—1250 C u BbinychaioT B HarpeTwlit hWOBuI 4J7Is pas-
JNHBKIL

B ciydae MOBTOPHOrO MOJYYEHHS HEYAOBJETBOPHTENLHBIX pe3, Jb-
TATOB TEXHOJIOTHYECKOH NpoGh!, CMNAB PA3/IHBAETCH B UYLIKH.

Pexomenayembie TeMnepatypbl pasnueru cnniapos: Bp. AJK94
H Bp. AXXMul[0-3-1,5—1100—1150°C; Bp. AMu9-2 u Bp AXKH10-4-4—
1140—1170° C.

Ecnu cAHTKH OTJHBAKOT METOAOM CH(OHHOTO 3anOjIHEHHS, TO TeM-
neparypy pasnHBKH COOTBETCTBEHHO MOBHILAKT Ha 30—50

Fanepenne TemnepaTyphl NpOH3BOJAT XPOMENbaMOMENEROf  HAH
NJIATHHO-NNATHHOPOAHEBOI! TEPMONAPOH NOTrpYKEHHs! HENOCPEACTREHHO
B KOBllE NEpef 3aJHBKOM.

Ins npeaynpemaenust NOPUH NAATHHO-MLTATHHOPONHEBOH TepMO-
napbl NPH NONAajaHUH KHKOTO MeTasla BHYTPb JKEJe3HOTO yexda Ha
HIDKHHI KOHeL MOC/IEHEr0 HaeBaeTcss HAKOHEYHHK H3 )KapOompouHOil
crani. [Tepen HaMeperHeM TeMnepaTy pbl TepMONapy Harpesart 40 00—
900 C. MoxHo nonp3oBaTbCcs XpOMesnbadiOMeneBoil Tepaonapoil ¢
OTKPHITHIM chaeM (6e3 uexna).

[Ipaska 1 pasnuska KpemMHHEBON JNaTyRIl
Mapk#u JIK80-3JI. B kauecrse IUHXTOBHX MAaTEpNAIOB MPHMEHSIOTCH:
a) yywky nacrnopThoii kpemmumcroll saryau (TOCT 1020—48);

6) umnk mapok 112, 113, 114 (TOCT 3640—65);

B) BO3BpaT H OTXOAbl COGCTBEHHOTO MPOH3BOACTBA (Opak, JMITHHKH,
NPHOBLH);

r) nepenaas crpyxxu JIK80-3JT;

1) menb mMapok M2, M3, M4 (TOCT 859—41);

€) KpemuHuit kpucranguueckuii (TOCT 2169—43).

Y Bcex ILHXTOBBIX MATepHAsOB, IOCTYNAIOUWIHX HA TJIABKY, AO/IKEH
6uiTb nposepen XuMHYecklll coctap. CTPYXKKY KPEMHHCTOIl .1aTyHH
NpeBapHTEIbHO NEPENNIABASIIOT H €e XHMIYECKHIl COCTaR IPOREPAIOT B
UenTpanbHofi nabopaToOpHK 3aBOja.

IIuXTY COCTABNAIOT HA pacyera: MAcMOPTHOR uylIKE — 39'v, ne-
penasa crpyxku JIK80-3JI—12% H Bo3sparor cOOGCTBEHHOrO Npo-
H3poJcTBA — 49%.

Iepen HauaTOM NNABKH NEYb TILATENHHO OYHLUALOT OT OCTATHOB METAN-
na npeabAyllest nnaeku. Ecau B neyn nnapiaick cnyiaes!, coaepmaliiie
Bpe/IHbIE TIPHMECH Af JAHHOTO Cr7apa (HaNpHMep, aJIOMIHKE B A0
MiiH1eBOft HJIL OJTOBO B ONOBSHKON GpoH3ax), To nesb HEOGXCIHMO npo-
MBITH  MeIbIO.

B oultmeHHY0 1 pa3orpeTyio A0 BHILHEBO-KPACHOTO RAMEHHS Neyb
3arpyKalT YYyLIKH NacnopTHON NMaTyHit 1 pacnaiasdstor HX. Cunwator
IIAK H 33rpYHaloT OTXOMIb! CBOETO NPOH3BOACTBA H NEPEILIAB CTPYKAlL
JIK80-3J1. Iocse pacnnasaensist OTAOIOB CNIAE HATPEBAOT [0 TEMTIe-
patyput 1120—1150 C.
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Cnaas TWaTeAbHO 1lePeMELLIBAOT, CYIMAIOT WAk i GepyT TexHo-
qorugeckite npoGe Ha 113aoM. [ToxumiXToBKY Cnjaea NO KpeMHio B
canuae ueoGOMIMOCTIT NPONM3BOAAT NPl NMOMOUIH Me/IHORPCMHHEBOI
JTAT) phl.

Texnoaorudeckan npoba B H3NOME JOMKHA 1IMETH MEJKOKpPLCTan-
JMYECKOE NIOTHOE CTPOEHItE CO CBETIBIM OTTEHKOM, YTOJ H3TH6a e Me-
nee 30°.

PenomenjiyeMast Temnepatypa 3aamski  ¢opa — 980 1080 C,
npoGHbIX (acoHHBIX 06pa3uos — 1000--1020 C.



TnasalV

TEXHONOrWA NNABKY W PA3JMBKH AJHOMWHWEBLIX CNJIABOB

§ 1. XHMHYECKHA COCTAB, ceoHCTBA
H OBNACTH NPHMEHEHHA

AmOMHEHTT ABJISETC CaMbiM PaCpPOCTPAHEHHBLIM METAJIJIOM B MpH-
pone. Ero conepxande B 3eMHOil Kope cocrasJser 8,13%, Toraa kak
cOflepXKaHHe Kesie3a He npesbilLaer 5%.

AMOMHHHE BXOAHT B COCTaB GOKCHTOB, KAaOJIMHAOB, HeeNHKOB,
ONYHHTOB H Jp. MECTOpOIKAEHHTI.

B KayecTBe HCXOINHOTO Chipbst ANISL NOMAYNEHHS a/IIOMHHHA qalle NpH-
MeHSIOTCA GOKCHTLI, cofiepxawtte S0—60°% Al (OH),.

CCCP ofnanaer orpoMHBIMH 3anacaMH aTIOMHEHEBHX pyA. Boratuie
MECTOPOXIEHHS GOKCHTOB HMEITCA Ha Ypane, B Dalurupun, Kaszax-
cTale H B Jlenuurpaickoi obnactd; Hedennua — B Xu6unax Ha Kosb-
cKOM nostyocTpore H B Kpachosipckom kpae B CHOHPH.

Aromublit Bec amoMilHHs — 26,98, yaesbHbli BEC B XHAKOM COCTOR-
g — 2,37 em® (23,2 ku/m?), B tRepaoM — 2,7 [ica® (26,5 kn/m®),
TEMNEpaTypa MJIABJEHMST aMOMHHHA BBICOKON uHcrotel  (99,99%) —
660 C, texumueckoro (99,5%) — 658 C. AmomskHit obaafaer Bbl-
COKOH  Tenyio- M 3/eKTPONpPOBOAHOCTLIO. TensonpoBoaHOCTL  €ro —
0,52 kaa/cm - cex - epad  (217,6 em/s - epad), TelTONPOROLHOCTb
amoMmHuMeBHX  cnjapoB — 0,3—0,48 «kaalem  cex - epad  (125,5—
200,9 em /n - epad).

DNEKTPONPOBOAHOCTb B 3ABICHMOCTH OT CTENEHH YHCTOTHI COCTaBs
asier 62—65% 0T 3JIEKTPONpOBOAKOCTI ME/t. Ycalka NpH 3aTeepie
BaHIH — 6,6%.

AmoMuHKit JeCKo pa3pyluaeTcs eAKUMI WEA0uaMH, CONsHON 1
cephofi kncnotamu. [pejen mpouxocTi amomitHis (B 4ICTOM gune) —
S—12 kl/mm? (88—117 Mu'a%), yr1unenne — 10—25" n TBEpROCTH
no Bpuuenmo — 25—35 &I" am® (~340 Mw 43).

AMOMHHHIT HaXOAMT WHPOKOE NpIMEHeH e B MALIHOCTPOERHH, | ie
Be. KOHCTPYKUMi MalUHH HCpaeT pPellatomylo poab. lIckaogHTeabnoe
3HAYEHNe aMIOMIHKS B Pa3BHTHH CAMOMETOCTPOEHHS BbI3BAMO OrpOM-
HR{l POCT NPON3BOACTBA 5TOrO MeTANAA BO MHOMH\ CTpaHaX MHpa

OH 3acnyXeHHO WOAL3YeTCR PpenyTalMeli <hpbIIATOrO MeTasiiar.

B XivtiuerhoM MawiiHOCTpoemIl Off HCMOAb3)€TCA, KaK Mareptian
BHICOKOjfi KOPPO3NOHHOMT CTORKOCTH, B annapaType =1s OPOU3BOICTBA
A30THOH KHCJIOTH OpPTaHHYeCKIA H APYTHX KHC/IOT, B NULLEBOI MPOMLILL-
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AEHHOCTI — 119 H3TOTORMEHII UHCTEPH AJST NEpeRO3KH MOJIOKa, 61-
AOHOB. KACTPIOJE §I APYTHYX NPEAMeToB LIIPOKOro noTpebIeHH 1.

Cn.1ap ATIOMIENA IHPOKO NPHMEHSETC BO MHOTHX OTpacafiX npo-
MBILLTEHHOCTI.

ATOMBHNIL 11 €r0 CTIABH JIETKO NOLAAIOTCH 06paGoTKe JaBJleHHeM—
NpoKaTKe, MPECCOBAKHIO, KOBKE, LITAMIIOBKE, BOJOYERHIO.

OCHOBHBIMI! JTETHPYIOUHMA KOMMOHEHTaMH aJIloMITHHEBBIX CTINaBoB
ARTAIOTCS hpeMAItil, MArHil, MeRb, LUHHK. .

B 3aBHCHMOCTH OT XHMINECKOTO COCTaBa aJjlOMIIHIEBbIE JHTEHHbe
cnaaest no NOCT 2685—63 pasnessoTest Ha MATh rpynn: .

| rpynna — cnnasbl Ha OCHOBE CHCTEMBI aJIOMHHHHA — MarHuiy;
mapki: AJI8, ANI3, AN22, AJI23, AJ123-1, AJ127, AJ127-1, AJ128
u AJI29;

11 rpynna — cAJaBsl HAa OCHOBE CHCTeMbl AJOMHHHMA — KPEMHHI,
Mapwi: AJ12, AJI4, AJ14B, AJ19 it AJI9B;

I1] rpynna — cnaaebl HA OCHOBE CHCTEMbI AJIOMHHHA — Mk,
mapkn: All7, AJI7B u AJII9;

IV rpynna — cniaeb! Ha OCHOBE CHCTEMB] aJIIOMHHNA — KPEMHHE —
meab; mapki: AJI3, AJI3B, AJI5, AJl6, AJTIOB, AJI4B u AJIISB;

V rpynna — cnJiaBbl HA OCHOBE CHCTEME! aNIIOMBHHIT — NPOYHE KOM-
NOHEHTH (B TOM WilcTe HHKeNb, LHRK, xene3o); mapku: AJll, AJlll,
AJII6B, AJII7B, AJlI8B, AJ20, AJI21, AJI24, AJI25, AJ126 u AJ130.

B oGosnauenHsx mapoxk Gykpa B yKasbiBaer, 4TO OTJIHBKH H3-
FOTOBJISOTCA H3 JIHTERHBIX AJIOMHRHEBBIX clAaBoB B 9ylukax no FOCT
1583—65.~

XHMHYeCKUt COCTAB i MeXaHHYeckHe CROMCTBA a/IOMHHHEBLIX Chaa-
BOB yKasaHiel B TaGn. 28 (cm. Bkneiiky mexxay crp. 152—153) u 29.
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Prc. 47. ®opnma u pasmepn Kpyranx o6pasuos {(oTAENbHO
OTAMTEIX B 3€MNI0) AUIS MeXAHHYeCKHX HCTMHTAHHE 3JOMHHH-
€BHX CNA2B0B

Onpenenentie XHMHUECKOTO COC

7 TABa CIJ1aBOB NPou3BOaHTCs no MOCT
2788—51 nmm no IOCT  7727—60.

. Arn, ckaetest onpenenente XUMHYECKOTO COCTABA CTIABOB ApyrEMi
I WIMH TIDH VCIIOBHH, NTO TOYHOCTb OMpEJIEJIEHHR JICKUT B Npejenax,
sorauon enpx FOCT 2788—51 w TOCT 7727--60.
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3 - 13 0,5 55

7B < — 16 1 55

Al % T5 2 1 70

m K T5 25 2 70

3,0, B T4 30 8 v 70

Allie 3.0 B & 34 4 90

K - 16 0,5 65

3,0 B — 14 0.5 65

3,0, B K T! 17 — 70

3,0 B K ™ 15 1 65

AT3 3,0. B T5 22 0.5 75

K 15 25 05 75

3.0, B K 17 21 1 70

3,0.B. K T8 18 2 65

a — 16 0.5 65

3 — 12 — 65

K — 16 0,5 65

3 T5 21 — 75

AJI3B K T5 2 0,5 75

3 T8 15 i 65

K T8 18 2 65

I — 15 05 65

3.0 B .K Tl 16 05 65

AJIS 3,0, B, T5 20 0,5 70

v 3. 0, B, T6 2 0,5 70

3.0 B K 17 18 1 65

AJl6 3,0, B K T2 15 | 45

’ a - 15 I 45

AJIIOB 3 — 13 _ 80

'K — 16 — 80

‘ K Tl 17 - 90

3 TI 15 — 80

.;5( - l; 05 70

— i 0,5

A14B | 3 T5 20 0,5 Z;g

K T5 24 0.5 85

3 - 15 — 70

AlliSB | K = 18 0,5 70

3 , Is 20 — 80

! _K 15 2 0.5 85

I S 4, 0, B K T5 21 0,5 95

3, U B K T7 16 1 80

" 3.0, B —_ 20 .9 80

W T m _ 20 is a0

! 18 v 60

} - 16 — 65
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AJI16B K ) 17 R 5

3 5 ) : 0

X T5 22 0.5 7t

3 - 18 H 13

X - 0 ! 3

3 i 19

am7B | K Tl b g

3 T2 10 I 1 .

K T2 ™ Co "

3 T4 2y 1 v

K T4 ™ 1,5 80

v |aowB | 3 15 0 5 80

K T5 4

AJLISB | K i is _

3,0 BK T2 16 1 '

AJ120 3,0 B K T5 Y 1 oy

3.0, BK 17 2] 1 o

A2l 3,0, B T2 18 1 -

30 B T7 21 1 75

AJ124 3.0 B — 2 9 o

3,08B T5 27 2 70

AJ125 K TI 9 . %0

AJ126 K 12 16 — %0

AJ130 K Tl 20 0,5 an

Mpumeuanusn.

1. B rpade «CnocoS niths» GyRea M oGo3Hayaer, uTo CIMAB NPH THTHC MOR-
BEpraeTcs MoAHGHUHPORAHILO.

2. Ycnoskble ofoamateHs BHIOB Tepwideckoli olpasotkH: TI — crapecae:
T2 — orwur; T4 — sakamka; TS — gakanka H v CTHuHOe ctapec, TG — iakanka 't
TIONHOE CTapeHHe NO MAKCHMasbHoll ThepaocTH; T7 — 3aKaika H CTA ‘HIH3Np: ANl
otnycx; T8 — 3aKanka H CMACHAOWKA OTRYCK.

DopMa 11 pa3Mepel OTAEIBHO OTVIHTLIX OGPa3LOB AN ONpelEJIeHHs
MeXaHHYECKHN CBOWNCTB CTJIABOB [1IPH JIHTHE B 3€MJTIO, B KOKH/AbL H B 060-
NloyKosre (opMbl MOKa3aHe! Ha puc. 47, a.

Honyckaercst ykopouenue LTHHH OTOBKil.

®opMa i pasMepn OTAEIBHO OTMIHTHIX MOX JABJEHHEM 06PA3LOB LA
onpesefienns npenesa MPOYHOCTH Ha PA3pPblB H OTHOCHTEIBLHOTO YIJH-
HEHHS NpN JHTbE NOA J1aBJEHHEM NoKalaHbl Ha puc. 47,6.

Otpenbio oTamTee 06pa3ubl MPH BCEX BHIAX JHTb HCMBITHIBAIOT
Ge3s mexaunuyeckoft o6pa6orkil ¢ AnTefiHOf KOPKOil.

O6pasus!, BuipesanHble H3 NPITHTLIX K OTJHBKE 33TOTOBOK JIOMKHL,
UNETH qnaMerp 6,0 acu npn pacyeTHoit aauHe [ = 5¢.

Henbranue na teeppiocts no GpirHensiio 10.mKHO NPOI3BOANTECA 1O
{gce)cog 9012—59 npn ananerpe wapuka 10 mu n marpyske 1000 xI°

H).
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Ta6auna ™
Wixana ra3oBod NOPHCTOCTH ANKNMHHHEBHWX CRAAROB (BHAM)

Howep smanoms | (KGAICROGRE, | AR oop k| Kemocsres
1 5 0,1 100
2 10 0,1 80

0,2 2€0

3 15 0,3 80
0.5 20

4 20 0,5 70
1,0 30

5 25 0,5 60
1,0 30

>1,0 10

Makpomnndn 06pabatnBaloT 10-—15%-HEIM BOAHBM PACTBOPOM €fi-
Koro HaTpHs ( nogorperoro go 60—80° C) i BelnepIKUBAIOT B HEM [0 MO-
AIBJIEHHS] TEMHOM NJIEHKH, 1TOC/e Yero NpOMNBAIOT BOJIOR H NOTPYKaloT
B 20—30%-HElA pacTBOp a30THOM KHCJIOTH!, T/ie TEMHAS MJIEHKA PACTEO-
psercs.

CreneHb NMOPHCTOCTH MaKpOIUNHGOB YCTaHABIMBAETCH TNYyTeM CpaB-
HEHHS! HX € STaJIOHaMH IIKaJbl MOPHCTOCTH.

Han6onslunit npakTHUeCKHA HHTepec MPeACTaB/IfIOT OHATPAMMLI
COCTOSIHHMSA ABOFMHLIX CHCTEN: AJIOMHHHI — Melb, AJIOMHHIIN — Mar-
HHfl, aNIOMHHHA — UHHK H AJIOMHHHE — KPeMHHIl.

CHoTema anoMuWHR — Mefb

IvarpaMma coCTOSHIS CHCTEMH ATIOMIHHIT -— Mejlb MpencTaBieHa
Ha puc. 49; H3 Hee BHAHO, YTO aJIOMHHHIA CocoCeH PacTBopuTL 5,65
MeaM npH rtemnepatype 543°C. o
Ipu Temneparype 300 C pactBo- 79 l R
PHMOCTb MeAH B -rseopnOM pacrsope o 4l on g
CHHxaercs fo 0,5% 1 npu KoM. £00 1 = —

HaTHOli TemmepaType — 0 0,1%_ ., 7(5,&5 TR

neX

5059

Oprertura cucreMs Al —Cu ALmb.p T
COCTONT 113 KPHCTA/UIOB TBEPAOro i l T
racteopa Al (Cu) u kpicTannos [ l e
XuMHyeckoro coeamnenns CuAl,, 7t P 2|
Ona conepur 33% nean u mia-  .,f) 1 l
BHTCS npu Temnepatype 543° C. ““h ' : r

IMoMumo Mean. B chaasax cHe- 00 L

- THR BRI F SN
TeMn Al Cu npneytcTsytor xe- ALY M 27 G0 e ddia i u®

71€30 #l KpeMHuHil (B BHIE COCTABHBIX  pyc. 49. Jlwarpamma cocTomms cnva-
KOMNOHEHTOB HiTH HEHIGEKHB X 3a- BOB AJIOMHHHR — Mezb



- pRAHenHl. Torga B CTPYKTVPe CNNABA NP1 GHICTPOM OXJIAMACTHIH (B cny-
1ae. cot Fe:Si>1)nogeanercs (asa B BIL1€ TAK HAALIBACMBIX hilTail-
_RHX MHCbMeH, obosHavaemas o (Al - Fe - Si). B cnyuae, ecnn
Fe Si- 1, ofipasyercs (ha3a, obo3nauaeman Al - Cu - Fe Si.Ilpeano-
JaraeTcs, uTo 3Ta (asa COCTOHT 113 ABYX 1130MOPQHBIX XHMIYECKiIX coe-
aunnennit  FeSiAl,.n Cu, FeAl..

Cnaaeb! Ha ocHose citcTeMu Al — Cu conepxat: 3 — 5% Cu (cnna-
B4 AJI7 u AJI7B) 1 9—11% Cu (cnnas AJI19).

31t cnaaeb! NOBEPTAIOTCS TEPMHYECKOH o6paGOTKE, 3HAYNTENbHO
+ 1ywakoLlel (ynpoussiolllefi) 11X MexaHilueCKHe CBOICTBA.

Cnaag AJI7 NplUMEHAIOT TONLKO B TEPMIIueckH o6paboTaHHOM coc-
Tosunn (no pexxnmy T4 iwan TS npn TeMnepat) pe Harpeea nepez 3akasn-
noit 515** C). Jimrefinbie ceoncTBa ero HepbicokH. He pexoMengyer-
CR VI8 JITbA B KOKHADL, BCJIEACTBHE NPEAPACNONOKEHROCTH K 06paso-
BAHHIO TOPsIyUX TpellHH. [IprMeHsieTcR ANA OTIHBKI B 3eMJII0 HESOJb-
WHX Rerasief, pAaGOTAOUIHX B ) C/IOBHAX BHICOKHX CTATHYECKHX M Yaap-
HbIX Harpys3ok.

CuCTemn BAOMHHHA — MBrHHA

JlvarpaMMa COCTOAHIIS CHCTEMb! ATEOMHHHY ~— MaTHH{T NpefcTapte-
Ha Ha puc. 50.

113 marpammMul cestyer, 9TO MaTHI! CIOCOGEH OGPA30BLIBATD C AMTOMH-
HHEM TBepible pacTBo-

] pbl,  pacnajarouidecs

TR NPH NOHHXXEHHH TeM-

00 A ;"5 "I’M’Z ‘ L7 NepaTypel C BEIIE/ICHH-

. A S ! qﬁ%,oﬁl,ﬂ 4 L7‘ €M XHMHYECKOTO coefH-
NI P I, vewts Al Mg,

S 00| Ay 337 2D D My Kaxk cneayer ua ua-

g Serg '1 S| 7 ’y%v YaJbHOil OONMACTH pna-

Y 2907 Ao o TpaMMBbl  COCTOSIHHSA

3 200l TP AL i\_l_ Mg hg, AL, CIJIABOB CHCTEMB! AJI0-

N S RN MBHEII—Maruuii, Mar-

X AT S nuit o6;1ajaer orpaui-

L5 YEHHOH  PacTBOPHNO-

ALY 20 W0, 60 80 98My, % CTBIO B TBEPIOM ATIOME-

I35 362 v9 57 HHH, PE3KO YMeHbiua-

Pre 50. [lnarpamma cocTonsin cinaBos aniomi- FOULEHACH C NOHILKEHHeM

RUF — M&FRR§ TeMNepaTyphl. Tak,

eC/H TNPEeleNbHOe COo-

LepX<aHHe MarHs BO.-TBEPIOM PACTBOPE npu 3BT€KTqu[(’:K%f( TEMMepa-

Type (449 C) cocrarnmer 17,4%, to npn remnepatype 200 C omo
vMenbinaercs o 3,1%, a npu Temnepatype 100°C — g0 1,9%.

l.,.‘:".‘c.;lslHEHHe COLEPXANHA MarHHA B a/IOMHHHEBOMATHHEBHIX CIl/ia-

71aCTH 0-TBEPAOTO PacTBOPa COMPOBOKAAETCA NOBBILIEHHEM UX
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TBEPLOCTI Il NPOYHOCTH M CHIXKeHHeM MuiacTiunocTH. OfHako NpH Noss-
fielm B CTPY KTy pe cruiaBos P-daswl, seasioweiics TEEPAbiN PacTBOPOM
Ha OCHUBe IHTEPMCTAJINYECKOro coepmuennis Mg,Al,, npoucxomut 3a-
METHOE CHIDKEHHE BCeX NOKa3laTeseil MeXaHHyecKilX CBOIICTB CILTaBOB.
3t 1t o6BACHASTCS, NOUEMY CrjaB MapkH AJI8 « COIePXaHHEM Mar-
uus 9,5—11,5%, ssasomuiics NPOMBILJIEHHBEIM CNJIABOM HA OCHOBE
aIOMN NS C MAKCHMAJIBHBIM COZIePXXaHHeM Mar Hilsi, MOMCT NPHMEHSITh-
¢ TONBKO B TOMOTEHH-

3POBAHHON  COCTOS- 700 (o7
HHH, T. €. 10CJ€ TEPMH- #00
Yec KO o6paboTKH, I~
duKchHpyowei CTpyK “500
Typy @-TBepfioTo pac- o
400

Teopa. S [ ! }’r;; B

[Tosienenme B cTpyK S %0 ! R ¢
Type anoMHHHesoMar- ¥ T ] et
HHEBLIA CAaBOB coran- & 2 / e — —
HeHiss Mg.Al; cnoco6- 100 _ ]
CTBYET CHIKEHHIO COM- , ' o

POTHBIEHIIA KOPPO3HI,
4TO 33BHCHT HE TOJERO
OT KosnyecTBa Mg.Al,
HOH OT (POPMbI €70 BhI-
RefieHn (rpy6oie nep-
BIIYHblE BEIREJIEHIIl OKa3bIBaIOT Gonee HeGaronpiinTHoe Bansinie). Otpi-
LaTe/bHO BJIHAIOT HA KOPPO3HOHHYIO CTOHKOCTE mipumeck Cu, Feu Ni,
NO3TOMY NX COfePIKAHIE B CINTaBe IO HO ObiTh CTPOTO OTPAKHYEl0.

YBennyenne comepauHs MarHusi CNOCOGCTBYET NOBGLILIEHIO PACT-
BOPHMOCTII BOZOpPOAA.

C nosbilteHHeM TeMnepaTyphl pacTBOPHMOCTD BOJIOPOZA BO3PAcTaeT
y aNoMHHIEeBOMarHHeBbIX CIJIABOB B GONbLIell CTeNeHH, YCM Yy OPYIHX
CNJIABOB, YTO ABJISETCA MPHUYMHOII OOPA30OBAHHS B HIIX Fa30BOf NMOpPNC
TocTH. [1pH 3TOM NpoMCXONMT yBenueHke (orpyGaeHne) hpucTaiec-
KOTO 3ePHa ¥ CHHXXEHHe MeXaHHUECKHX CBOICTB.

Cnniasbl 3TH OT/HUAIOTCH BBHICOKON OKHCJISEMOCTBbIO B pacr/aBied-
HOM COCTOSTHHH.

B3aaumogeiicTBHie ¢ Kic10ponoM NPHBOANT K OOPA3OBIHHIO HENETan-
JIHYECKHX BKAIOUeHHH B oTiHBKaX. C 1enbi0 yMeHbLIeHHs OKHC18eMOc-
TH ¥ TOBbIUIEHHS MeXaHHYeCKHX CBOHCTB NMPOH3BOANTCA Q003BKa He-
GONBLIMX KOJHUeCTs OepHJINHS H THTAHA.

Cnnaeel xopouo 06paGaTHIBAIOTCS pesanileN H MOJHPYRTCS JIo Me-
Ta/NyecKoro Giecka.

BHOTEMA ANNMHHHR — IHHK

JluarpaMMa cOCTOfIHIISL CNNABOE AMIOMHHHE — LHHK TOKA3aHa HA
puc. 51. Makcimanbhasn pacTBOPHMOCTD LIHHKA B aJIOMIHIH npu 380 C
cocrasasier 84%, a apn 07 C — 2%.

0w 20 30 40 50 60 70 &0 90 100
Al %

Puc. 51. [Inarpamaa «OCTOAHHSA CNJIABOL ! it MH-
KH} —UHHK
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MexaHiTgechie CBONCTBA aJIIOMHHHEBOUNHKOBHX CMJIaBOB C MOBH-
weHneM TeMnepaTypH pe3no NaiarT.

Jwrefinpie cBoiicTea — Hh3nite. CpaBHeHle KHAKROTEKYUECTH Pa3-
JKUHBIX ANIOMIHHEBbIX CTLIABOB NOKA3bIBAET, YTO AJIOMHHHEBOWIIHKOBLIE
cnnashl OOGIANAIOT HanGO7Tee HH3KOM IKHAKOTEKYHECTBIO.

A EOMH HHEBOLHHKOBbIE CN1aBEl MPEAPACTIONONKeHH K O0Pa3oBaHiLIo
AOJOAHBIN 1 TOPAYNX TPeLliiH.

O6paGaTHBaEMOCTh pe3arieN — YAOBJIETBOPHTENLHAS.

3 enaapbt (AJI11, AJIIGB n ap.), BCTEACTBiIe BHICOKOTO YI€nb-
HOFO BECA, HH3KHX JITelTHLIX CBORCTB M KOPPOSHOHHOM CTOMKOCTIL, He
NOJ)YHAH WHPOKOTO PACNpPOCTPaHERHUA.

CHCTeMA BANMURKH — KPEMHKH

JlnarpaMua COCTOSHHSA CHCTEMb ANIOMRHRI — KPeMHHII NOka3axa
wa puc. 52

Kax cegyer H3 STOH fH-

r [y arpaMMBl, aTIOMAKHI ¢ KpeM-

A J KHeM 00pa3yioT BECLMa Orpa-

. HIIYEHHYIO 06J1aCTb TBepabiX

Sy 5 pactsopos Al(Si), HmeowHx

B / KPHCTaNTHYECKYIO DellleTKy

B Lol anoMiHiA. MakcHManbHas

pa; PacTBOPHMOCTL KPEMHHS B

= N 1 aJIOMHHHE TPH TeMNepaType

SRS I CARIPGER ~ 2 T _Y.___ 4 SBTEKTHKH COCTABNSET

S | ST T EL 1,65%, a npn0° C—0,01%.

I e i ] g dprertika  [Al (Si) + Si)

. v [l copepxur 11,7% Si npu
T A Pz s 20 TeMneparype 578° C.

I % B cnnasax Al — Si, ue

[ ]

& po 80onnsie nompuers COMEPXALIHX HATPHH, KPEM=

] HH#l KPHCTaJIIH3yeTCs B 3B-
Puc. 32. Ilnarpamvia COCTORHNA  CMNABOK  TEKTHKE B BHAE KPYMHBIX

ATIOMHHRT — KPeMHIH HIJ 1 JTACTHH, BHI3EIBAIOLIHX
XpynkocTe cnnasa. Ilpn Beesennn Hatpus B konnvectse 0,01% or
BECA PacNJaBa CTPYKTYPa ClijlaBa CTaHOBHTCH MEJKO3EePHHCTOMN ¥ Mexa-
HHUYECKHe CBOMCTBA NOBHILAITCS.

Ipouecc BEeeHMs HATPNS B crNaBsl Ha3HBAeTCs MORHQHUHpPOBA-
nieM. [lpiMeHsieTcst METANNHUECKHA HATPHl WM CMeCh COJell, cOCTOS-
was u3 2/3 groprcToro Hatpus H 1/3 XNOPHCTOrO HATPHS B KOMHUYECT-
Be 2" OT peca pacnyiaea.

Kpemunit BXOOHT B COCTaR MHOFHX JIHTEHHEIX A/IIOMMHHEBLIX CM/IA-
BOB (:ta nes noyenseM AJIL, AJT7, AJI7B, AJI8, AJ121, AJ27 w np.).

(ASLUIHIES DKPLMHHEBblE CaBH, 6Jlaronapst HX BBICOKOA KMAKO-
!L':v:‘\ ‘:,Hm.lr < tPPOZHMONHOL CIOIIKOCTH, BLICOKHM MEXaHHUYECKHM CBO{ICT-

o poi ek eOpatutbibay f0viad, HAWJIH (LIIPOROE NPOMEILLIEHHOE
B L RPN
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§ 2. WHXTOBLIE MATEPHATLI H WX NOATOTOBKA
K NNABKE

B KauecTBe HCXOAHBIX LIMXTOBHX MaTePUaNioB MPHMEHSIOTCH: nep-
pilyfiHe (YNCTHIE), BTOPHYHLIE METAJJIH It CMJABH, OTXOAL! CoOCTBEM-
HOTO MPOM3BOACTBA ¥ JUraTypsl.

BropHUHblE METAJJIb! 1 CTLAABHE OTJHINAIOTCA OT MEPBHUHHN NOBLILIEH
HHM cOJlepXaHieM BPeHbIX npuMeceii i1 ra3os.

Tepenunwil amoMinmit nocrasasercs no FOCT 11069—o4,
XiMHYecKiHT cocTas npisefed B Tabn. 31.

Hanbonee uHCTbIe M AOPOTHE MAPKIF AJIOMIHHS NPHMEHSIOTCS NMpPH
NpON3BOACTBE H3J1eMlI 0CO00 OTBETCTBEHHOrO Ha3HAYEHNS (KOPMyCHBIX
jeranell CMeuHasbHOrO HA3HAUEHHR, jerafiell INEKTPOHHON M pakeT-
HOft TEXHHKH, CTEUHANLHON XIMHUECKOH amnapaTypu it np.).

B npofiagoAcTse Yalle NPHMEHAETCH antoMiulil HOPMAJbHOl TeXHit-
yeckoil uncToTsl MNapok A6, A5, AOu A.

ero

Ta%sauus !
XuMuueckudl cocras, ",
(FOCT 11069 — 64)
TMpureci, He Bonee
Mapra  |Amomunuit. 1
aMOMHHIR | HE Meser weneso KpeMusft Menb UHIK 01 R
l
Ocoboid sucmome |
A 999 99,999 —_ — — — —_ Copy
Beicoxoit wucntoniod
A 995 99,995 | 0,0015 | 0,0015 0,001 | 0,001 0,M1 e
AN 99,99 0,003 0,003 0,003 . 0,00¢ [EN¢ RN o
A97 99,47 0.015 0,015 0,005 0,004 U, w2 v
A9 99,95 0,030 0,030 0,010 0,05 0,002 (A
"Texnuseckolh wucmomntsi
AB5 99.8 0,08 0,06 0,01 0.0 0.0 s
Ag 99,80 0,12 0,10 0,01 0,04 (O I
A7 99,70 0,16 0,16 0,01 0,05  0.L2 .
A6 09,60 0,25 0,90 0,01 0,m ni 3
A5 99,50 0,30 v, 0,02 Ot 0, o
A0 99,00 | 0,50 050 0.02 0 o,v "
A 99,00 | 0,80 0,50 n,m o, oo b
AE 99,50 | 0.35° | 0,1 0,02 " Lol

* ¥enesa — ne menee 0,18%.
** [lnn cysme netannos Ti o Vo Moo ¢

Npamenanun

L. Ceaepmanne naTpns b eNlONHHIH ™% 43Ik
CUCTEMITHYCCKN ON PCAENNTLCA 3ABOANN-HAI 1+ swTs e
2. B anioMnnuit TexsMucCROA SHOIUTH klex suwg''h

r

ALAraR B TECHAWSCS BT
N Mereyant daTaMs TPME e
S rivenb P imet sw

.l

SAN €z amakke MIpraig ne Bosiee 0,019 & tait g o e s

6 N M

Mapues6ax. 1. O. Cokon ickuft
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BToprunele amoMiHIIeBble CMITABE MOJYYAIOTCA MepenJsiaBKoil it pa-
(UNIPOBAHIIEM JIOMA N OTXONOB PA3NHYHLIX AMIOMHHHEBHY CILTABOB.
OHH MOCTABNATCA B BHJE YylleK pa3iHuHelX Mapok no ['OCT 1583—
63, NpuMensieMbIX B OTPAHHYEHHbIX KOJHYECTBAX NPH COCTABJIEHIT 111X~

(tabn. 32).

INepex nnaBrOil Bce IHXTOBbIE MATEPHAJE! TILATENBHO NOATOTAB/H-
BAIOTCA, TAK KaK KayecTBo JIHTbA B GOMLLIOKH CTeNMeHH 3aBHCHT OT TILA-
TENLHOCTH TNOATOTOBKH H XPDAHEHHS LIHXTUBbIX MaTtepHanos. Orxogbl
cO6CTBEHHOrO MPOH3BOACTBA (OOOPOTHBIE OTXOAB!: JIMTHHKH, MPHOLITH
BHINOPH), 06pa3yroliHecs B JHTEIHbIX LleXaX, OTCOPTHPOBAHHbIE CTPOro
Mo MapKaM CIJIaBOB, NPeZBApHTENbHO OYHILAIOTCA B 6apabate H HCNOJb-
aylorcsl B KosryecTse 10 30—35% oT Beca LWIHXTHI.

Menkde OTXOZb! H CTPYXKa OPHKETHPYIOTCH Ha CMelUHasbHHX OpH-
KETHPOBOYHBIX Mpeccax.

Uywky nepenJiasa, NOJYYEHHOTO H3 CTP)XKH COGCTBEHHOTO MPOH3-
BOACTBA COOTBETCTBYIOUIEr0 XHMHYECKOrO COCTaBa, PACXOAYKOTCH B KO-
nHyectee fo 10—15% oT Beca WMXTI

KaTeropiueckH sanpellaercs NpHMeHsITb B LIHXTEe MaTepHaan!, 3a-
rpsA3HeHHbie MacjloM, HedTbio, Ma3yTOM, 3eMiieH, a TAKIKE BJIaXKHble HJIH
MOKPBITHIE CHETOM 1K JIBAOM.

Bce [WIMXTOBbIE MaTepHasbl M ANTATYPbl AOKHB! XPAHNTLCHA B Cy-
XHX KpBITHIX MOMELIeHHSX.

1HHK sBNAETCA JErHPYIOLWHM STEMEHTOM 1 er0 XHMHYecKHii cocTan
JoJxeH orpeyaTs TpeboparnaM [OCT 3640—65 (rabn. 33).

Tatbanua 33
XHMHYECKHA COCT2B UHHKA

Conep- Copepmanie npuMecen, 75, He Gonee

MEHHE
mff.\-'f unhKa, Bero

%. canvey Weneso HAgMH3 neab onoBo npumecef

He MeHee
LBY | 99,997 ; 0,00001 | 0,00001 | 0,002 { 0,00001 | 0,00C0% 0,003
B 99,80 0,005 0,003 0,002 | 0,001 0.001 0,010
no 99,975 | 0,015 0,007 0,010 | 0,001 0.001 0,025
ui 99,95 0,02 0.015 0,014 | 0,002 0,001 0,050
n2 08,7 1,0 0,05 0,20 0,005 0,002 1,3
3 97,8 2,0 0,10 0,20 0,08 0,005 2.5

Ipi RpUroTOBNEHNH AMOMHHIEBHX CNJABOB NPHMEHAETCS ULHHK
Mapok M1 » L2

Marunit BXOLHT B €OCTaB aATTIOMHRIEBLIX CIUIABOB B Mpefeid’ 10
12% (AJI8, AJ122 (B11-11-3) u np.). ¥ nenwhuiil Be Marmia—1,74 7 ou®
(17,15 sn/n®), Temmepatypa nnaenemns -- 651° C. Tocrabaser.s B
dopme uyiiex pecon 2,5 + 0,2 1 8 £ 1 xe.
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BeHAV 6ONbLIOA CAIOHHOCTI K KOPPO3MH, NOBEPXHOCTH yyllleK Ha
5aB01€-H3TOTOBHTENE MoABEpraeTcsl aHTHKOPPO3HOHHON ofpaboTke.

X{IMHYecKiii COCTAB NEPBHYHOTO MArHHS AOMMKEH COOTBETCTBOBATDL
tpe6osarisM [OCT 804—62 (rabn. 34).

Tabanua 34

XHMHYECKHI COCTAB MarHHWs

MpuMecy. %, HE Gonee
Mapra h&aruuh
varus | ot | meneaol “,’,)::. o] xnop Jwatpu| kanudt | menn | muxenn n;ﬁ:{é}m
Mrl 199,92 [ 0,04 ‘ 0,01 l 0,02 {0,005 0,01 |0,005| 0,01 |0,00i] 0,08
Mr2 199,85 | 0,05 | 0,03 ¢ 0,05 |0,005; 0,02 |0,005] 0,02 [0,002] 0,15

Kpemmitii BROIHTCA B aJlIlOMHHHEBbIE CIUIABbI B BHAE YYLIKOBOTO CH-
AVMITHA 1111 KPHCTAJIHYECKOTO KPEMHHS.

XHMHUECKH{l COCTAB YYLIKOBOTrO CHIYMIHA JOMEH COOTBETCTBOBATD
tpebosariaM TOCT 1521—50 (raba. 35), a KPHCTANJIHYECKOTO KPEM-

uin — tpebopannsM [OCT 2169—43 ¢ naMereHHsMH, MpPHHATHIMH B
1963 r.

Tadauua 35
MapKR H XAMAYECKHH COCTa® YyLIKOBOro CHIYMHHA

XuMunecknil coctas, % {octanbnoe anoMsuHi)

Mapsa npuMeck, %, He Golee
CENYMHKHZ
KpeMHHB l \
westeso | wanbumit | MeAb Kk THTOH Mapraney
Cua0 10 —13 0,35 0.1 0,15 0.1 0,1
Cunl 10—13 0,50 0,1 0,15 0.15 0.5
Cun2 10—13 0,7 0,2 0,20 0.2 0,5

Mapratien BBORHTCH B aEOMHHHeBbIE CILIABE B BHAE JIHCATYPHI AJTEO-
MHHUI — Maprawed, comepxalleft okono 10% Maprawua. Meran-
JIHECKHH MapraHell, XIMHUCCKHIl COCTAB KOTOPOTO NPHBOAKTCA B Ta6J.

?690_ncl)_craannemn no FOCT 6008—51 ¢ naMeHeHHANN, NPUHATHIMI B
+ .

Tag amomunnesux
Mpl u Mp3. e

L4

JIABOB 1C110.1b3YeTCs Mapraden Mapok Mpl,



Tatnunua 36
Mapxn B XHMHYECKHH COCTAB METAJN/HYECKOro Maprauua

TipuMecy, %, we Sosee

Mapka | Maprawen,
Map- Y- - -
nm'iu He Metee KE:: docdop ,f:::m Mepn | yraepog | cepa ,.,pzc::geﬂ
Mp00 99,95 — |[0,005] — — — 0,02 0,01 0,05
Mp0 99,70 — 10,01 —_ — — 0,10 0,10 0,30
Mpl 95,0 0,8 10,05 — 2,5 — 0,10 - 5,0
Mp2 | 93,0 1,81007| — | 30] — | ol20 | — 7.0
Mp3 81,0 3,6 10,45 | 1.0 { 2,0 | 2,5 0,12 — 9,0
Mp4 88,0 4,0 10,50 1,5 3,0 4,0 0,15 — 12,0

l :

Insi xpaHeHHs (WHXTOBbIX MATEPHANOB JOMKeH GLITb MPEmycMOT-
peH CKNajl C IOCTATOYHBbIM KOJIHYeCTBOM Japefl H AMKOB IV pasfefb-
HOTO XPaHEHHS LIHXTOBLIX MATEPHAOB MO MAPKAM.

HenpapnibHoe XpaHenne WIHXTOBLIX MATEPHANOB YBEIHYHBAET
fOTEPH UBETHLIX METAlI0B H CNJIAEOB, BCJEACTBHE KOPPO3HOHHOIO pas-
PYLIEHHs H NOBBLILEHHOTO yrapa npu nepensase. CBeXHe METalTbl,
JWTATYPbl, (peppocniasbl H FOTOBbIE COJIABb! PA3JHIHEIX Mapok, Mo.y-
qaeMble H3BHe, PEKOMEHIYeTCsl XPaHHThL Pa3ne/bHO 0O COPTAM MJIH nap-
THAM B COOTBETCTBHH C cepTHHKaTaMII.

§ 3. NPHTOTOBNEHME NHIATYP
K NPEABAPHTENbHbIX CNNABOB

MNpHroToBNERHE AMraTYp

I'py NpHUroTOBNIEHHN AMIOMHHHEBLIX CMJIABOB LIMPOKO MPHNEHSOTCS
JITaTyphl, T. €. CIJABH, COZEpiKallle ABa HJIH HECKOJBhO 371EMEHTOB,
TeMnepaTtypa NJaBJleHns KOTOPbIX HIDKEe TEMNEPAaTyph! NJIABJNEHH S Kax-
JOTO H3 TYTOMJIABKHX JIEMEHTOB, BXOLAINX B AaHHHI! cnaas. [Ipive-
HSIIOTCS JINFATYPbl, COAEPXKAIRITEe TAKHE TYromJaBKHe 3JeMEHTHl, Kak
Melb, HHKeNb, KPEMHHIT, MapraHell, THTaH H Ap., TeMnepaTypa niaeie-
HIfSl KOTOPBIX Bhillle TEMIEPATYPbI NIABJEHHS OCHOBHOTO /IEMEHT] CI.1a-
Ba — amoMiuus. [cnoabayeMble NPH MPUTOTOBJEHHH aJIOMIIHHEBEIX
CMJIABOB JIHTATYPb! ROMKHBL UMETh TEMNEPATYPY MJaBJeHHs, 61131 ) 10
K TeMneparype NJaBJEHHS alIOMIIHIS.

Tak, HanpuMep, TeMnepaTypa NJaBJAeHH s OCHOBHOTO 3/IEMEHTa a.110-
MitHNA paBHa 658° G, a nHratypel amOMHHHI — KPEMHHR — OKOJ10
640° C, Torga Kak KpiHCTa/UTHYECKHIT KPEeMHHHA, BXOAAUMIT B cOCTaB Jil-
TaTypel, NAaeHTCA NpH Temnepatype 1427° C. Jluratypn: npuMensotcs
it B TeX CNydasiX, KOTZa CIUIaB COREPIKUT TakHe JIETKOOKIICASoLlecs
9JIEMEHTH, KaK MarHnii. BBejeHHe TaKHX 3JIEMEHTOB HENOCPEACTBEHHO
B CIJIaB He ofecrneudBaer TOYHOTO COREPKaHHs 3aJaHHOTO 3JIEMEHTa B
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cnnaBe, TAK KaK yrap ero B KaXoM OT/EJIbHOM Clyuae Moxer GbiTh Gonb-
LM AN MeHbUMM, 2 XHMIYEeCKHil cOCTaB Crn/iaBa — HEOMMHAKOEBDLIM.

TlpuMenenne B 3TOM cCJyuae aJIOMHHHEBOMAT HHEBOI  JINTATYPH
N03BONSAET NIONYYATS CINAB C TOYHBEIM, 3apanee PACcCUHTAHKLIM ColepiKa-
HIZeM Mardis. .

X MnyecKiil cocTas [ TENNEpaTypa NAaBACHHA JIHTaTyp, Haunbonee
qacTo ynotpebiseMbX PN NPHrOTOBJEHHH ATIOMIHHEBLIX CRJIABOB,
npneefexs B Tabn. 37.

Tabnuua 37
XnmmuuecKRR COCTaB H TeMNEPaTYpa NJAABJCHHS NHIATYP

C X rn: epaT
uaNHe NErETYPH " snemenTon, ¥ R kLl
HakMeno! 12 b B % naanaewns, °C

Amomimuesox pesusictan (Al — Si) Al =85 —88, Si=12-15] 620 — 660
Amommuenomgiuan (Al —Cu) Al=50_—55 Cu=40—>50] 570 — 600
Amomnunesomarukesas (Al — Mg) Al =89 91, Mg=9-—-I1 560 — 640
Anovuntesovapraiuesas (Al — Mn) 1Al =89 —91, Mn= 9—-11} 770 — 830
Amommuuesobephianesas (Al —Be) | A1 =97 —95, Be=3—-5 700 — 800
A nouniueBoxsx eneBast xAl —Ni) Al=89—91, Ni=9—11 | 680—730
Amovnunesoxeneisan (Al — Fe) Al =89—91, Fe=9—11 | 800 — 850
Anosmmmeroritanoran (Al — Ti) Al=97-—-95 Ti=3-5 680 — 720

K nuratypaM npeibsiBfsioTes Clelyiouliieé OCHOBHbIE TPeGOBAHHSA:

1) HH3Kas TeMnepaTypa NJIaBJIeHHS;

2) ONHOPOAHOCTb MO XHMHYECKOMY COCTaBY;

3) BO3MOXHO Gosiee BLICOKOE COLEpXaHlle TYTOMJABKOrO 31e€MeHTa;

4) nOCTATOUHAA XPYNKOCTb AJA YAOOGCTBAa APOG/IEHHs MPH B3BEiUH-
BAHHH ILHXTHI.

Hixe NpHBOAATCA HEKOTOpHlE NPHMEPH! NPHIOTOBJIEHHA AJIIOMH HIie-
BHYX JIMTATYP.

Mnapka 1 pa3anMBKa JHTATYPH AaNIOMUHHA—
6epunnvf, cogepxawme#n 5% O6epnaausa He
XOfHbIe MaTepuanbl: aMIOMHHWIl yywkosoit 95%, Gepuanuit Meran-
anyeckrit 5%; ¢mioc: xnopuctblii Sapwit 60%, xnopHetbii kanuit 40%.

TlpuroToBnenne NMratypsl NPOH3BOAMTCS NPH BLICOKOM TeMnepa-
Type (1100—1200° C), nosToMy ans nNpenoOTBPAlLIEHHSA OKHceHns Oe-
PHUIHA H alIOMHHNA domxeH ObITb MpHEMEHEH NOKPOBHLI ¢uroc, co-
CTORILLULIT H3 CMecH coneft XJIopHCToro 6apis | xjaopictoro Kamis. [lepen
YNOTpeG/IeHHeM CONH AO/MKHb GbITh TIIATENbHO NepeMellaHbl H CnJjas-
Jtettb. Tlonyyennuiit kycnoBoit Guioc aosKeH 6LITh pacTosuen B OPOLLOK.

[NpHroToRnenne nuraTyp pekoMenayercs Npol3BOANTE B BLICOKO-
YACTOTHBIX 3NMEKTPHUECKHX NEYaX, B KOTOPLIX JIWraTypa nofiyyaercs
MEHEee ra3OHACHILLEHHOM, & yrap GepRiIHA — MEHLIUM.

B cnyuae orcyterBas  BLICOKOYACTOTHBIX Meveil NAABKA MOXKET
2];3"38011}“‘!:(‘)1 B Ia30BLIX HJH He(TAHLIX rOpHAX B rpaduTOBBIX THI-
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[pouecc NiaBKH BejeTcs ClepylOLMM ofpa3oM. Brauane 3arpyxa-
10T YYIUKH aJIOMHHHA B KOTH4ecTBe 2/3 OT Beca IIHXTH, 3aTeM Noc.1e pac-
nJasneHts MOBEPXHOCTb METAJJIA MOCHIMAKT (GIOCOM H TeMnepaTypa
noguuMaercs go 1100—1200° C.

Io JocTHXEeHHN yKa3aHHOH TEMMEPaTypbl MOMHO BBOAHTb HeGO/b-
IIMMH MOPUHAMH Pa3MeJIbUeHHbIH Ha MesKne Kyckd (aMamerpoM 10—
20 mam) MeTannuyeckHA GepHILIHH.

INocne Beenenys MepBoil NOPUHH GepHIINA MOBEPXHOCTL MeTanna
CHOBA MPHCHMAKT GIIOCOM H MPOH3BOAAT 3aMELIHBAHKE BCM.16IBAIOLITX
Ha NOBEPXHOCTb KYCKOB OEPHINIHS B BaHHY Mera.na.

3amMelBanHe NPoM3BOAAT rpadHTOBOil Mellankoil BO Habexauwe
HACBILIEHHA CTJNIaBa KeJIe30M, KOTOPOE TpH BLICOKOfl TeMnepaTvpe Jer-
KO PacTBOpFAETCS B CIJaBe.

Iocsie nosHoro pacTeopeny st 6epHILIISA J0GABASIOT OCTAJbHYIO 4acTh
aJIIOMHHHA, CNJIAB NEepeMelIHBAIOT H CHHMAIOT- LIaK.

T'oToBYI0 JMIaTypy Pa3/HBAIOT B MeJIKiHe HANOXKHHUbL, NPeABApH-
TeAbHO Mojiorperhie fo 150—200° C.

Kaxnas nnaska nogsepraercs aHan3y Ha CofepXaHHe B Jrarype
GepHITHA.

Mnaska W pas3sJHUBKAE NUTATYPH aNIOMHHRIi—
TuTaW, cogepxamen 5% rtrnrtaua. Ipn pacuere
LLIMXTH! PYKOBOACTBYIOTCS CJELYIOIUHMH COOTHOLIEHHSMH:

BeC. .
Amompunit . 100
Oxuch THTaNa 15
Kpioaur . 15

OKHCb THTAHA M KPHOJIHT B OTAETbHOCTH MPOCYMIHBAIOT A8 yAa.le-
HHSA BJIATH, TIOCJIe Yero TIATEIbHO NepeMeuiBaoT NyTeM liepesonays-
BaHHS M NpocenBatus uepe3 cuto. [TonyueHnas nopolkoo6pasHas cyech
JOMKHA ObITb COBEPIIEHHO ORHOPOAHOIT N HE COAEPXKATH KOMKOB MM
KakuX-Hu6y/ib MOCTOPOHHHX 3arpsavennit. [11aBky BedyT npn Teane-
parypax soiuue 1000 C. [TostoMy HauBosee vICOHOIN Meublo ABAAETCH
Ta30Bblil, HePTAHON NI KOKCOBbIIt FOPH, /1€rKO 00eCneynBaKOLIN Hy K-
Hylo TeMnepatypy. Heodxoanmo Hasnume Xopoileil BHTHMXEH, BBHAY
60.IbIIOTO KOMHYECTBA BPEAHHX ra30B, BHILEIAIOWUINCS B MPOLOCC
naaBKH. AJIOMIHHI 3aTPYIAIOT B XOPOLLO OGOMCKEHHBIt rpadirToBbIil
irens. [Tocne pacniaeieuns amomHHIIA MOBEPXHOCTE NOCTC1HET
NOKPHIBAIOT CyXHN RPHOTHTOM 1l NETA.11 neperpesatot & 100 —1200 ¢
Beperes npoGa Ha fOCTATOYHOCTL NEperpera MeTa 17a.

[padutopoll 1A yroavHofi Newwankoii (Bo H3bexaHne HacblleHHs
JHTATY ph! XKese30M) OTBOAAT C.10i1 KPHOINTA I HA OGHAXEHH VIO NOBEPX-
HOCTb META/A C NOMOLULBbIO COBKa 3a0PachiBaloT HEGOBILNE hATHYLCTBO
CMECI OMIICH THTANA C KPIIOITOM.

Ecuiil npit 3TOM BCTBIXHBAET MKeAToe MJIaMA Il HIYHHAETCs TepMHT-
Has peahultss, CONPOBOMIAMOUASICH APhIM CBCTOM M BbLIETEHIIEM Tyu-
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Toro 661010 IbIMA, TO 3TO Y hA3bIBAET HA IOCTaTOYHOCTL TEMREPATYPLI Me-
ta11a 419 BEELEHNS BCEro KOTNUECTBA LINXTH! B BaHHY.

[pi OTCYTCTBHM HJIM C1aGOM BLISIBJIEHHH STHX NPH3HAKOB METAJLI
nalorpeBaoT 1l npoba MoeTOpseTcH.

Mo nOCTIXXEHNH HeoGXOAIMON TeMnepaTypbl aJOMHHHA TOPH Bbl-
KTIONAFOT, 3aCHINAIOT MEJIKHMMI MOPLUISMI OKHCb THTaHA C KPHOJIHTOM
Npil SHEPriIYHOM MOMEINBAHNN, 3apaHee Nporperoil roaHTOBOI HIH
\TOIbHOM MelanKoil, ABHras €10 CEepXy BHH3 H NOTPYXas OKHCb THTana
C KPIIO.IHTOM NTOA TIOBEPXHOCTL Metasna. [1o okonuaHny BBeleHH A WHX-
1bl ME€TA1.T MOKPHLIBAIOT TOJCTHIM CJIOEM LIMIAKA, COCTOSULEro, r/IaBHEIM
06pa3oM, #3 CMECH OKUCH aJOMIHHSA, 06pasosaslueiicsi MPH peakuku
€ KPHOMITOM, i Henpopearuposasiueil OkHCbIO THTaHA. [IpH npasHIb-
HOM BEIAEHHH TNPOuecca TEMnepaTrypa MeTannia B Thrje, HeCMOTPS Ha
BbIK.IOUEHHBI TOPH, HE JOMXHA NafaTh, a HaobOPOT — 3aMETHO To-
BBILUATHCS.

Koraa BBeneHite cMecH B PACIITAB OKoHUeHo, Ha 10—15 mux BKmoua-
FOT TOPH 151 BbIEJIEHH ST 06Pa30BaBIIHXCS Ta30B. THreb N3BJICKAOT H3
neqit, GBICTPO M SHEPTHUHO MepeMellNBAlOT BCKO NJAaBKY NPH MOMOLUH
Je1e3HON Meiladkn, uToOel MOJHATH OCeBiIHE HA RHO KPHCTaLibl, 6o-
raTele THTAHOM, H CPa3y e pa3fMHBAIOT JIHTAaTyPy RO H3JOXHILAM,
NPHUACPHHKBAS LL1AK JOXKOI HIH ckpeOkoM. Bo H3bexaHue JHKBAUHH
THTAHA, JHTATypa Pa3/HBaeTcs B TOHKHe 9yLKH (He Toaute 30 ax), 410
ofaeryaeT Hapecky wHxTel. HeobxoauMo naberaTb npomenrenHs nocie
BbIEMKH THIJIA H3 TOPHA, TAK KaK JIH[AaTypa OCTLIBAET OYeHb GLiCTpo,
npHueM GoraThie THTAHOM KPHCTaMb! 06pasyroT Kameobpasublit ocafiok
Ha THI7e, 3 B N3TOKHIOb NONafacT NouTH YHerell amoMiuui. Xopoulo
TIPITOTOBNEHHAA JIHraTypa Jaxe NpH oueHb BLICOKOH TeMIeparype
SIBASIETCA TYCTOTeKyuell It C TPYROM 3anonuser ¢popmul. Llser xuaroro
M€Tanna J0AXeH COOTBETCTEOBATb BHICOKOH TemMmepaType, T. €. OblTb
WEITHIM H/AH OPAHMKEBbLIM.

Ecan sHratypa sbeTcst OueHb Nerko u MMeeT OTTEHKH PTYTH, CEOfi-
CTBEHHBIE XHIIKOMY a.TIOMHHHIO NIPH HM3KOIl TeMNepaType, TO 3TO yKa-
3bIBAET HA BEJEHHE Npolecca NPH CHIIKOM HH3KOH TeMmepaType, a
NO3TOMY THTAHA B CNJIABE HMEETCH MAaJlo.

TNoeepxroctb 3atBepaerumx uyuiex JHratypel He HOMKHA HMETb
YCA10UHBIX PAKOBHH, a HA060POT, NOMIKHA OHITL BHIMYKNOIT H HMETh pa-
AysHble uBeTa NnoGexanocty. Haom nnratypui nomsen 6T KpyMHO-
SEPHHCTLIN C 6eCTKAMM YellYHyaThiX KPHCTAMIOB XIIMIMECKOTO COEM-
HEHIIS AJIOMHHKS C THTAHOM.

TNoseaenne Bomoteranus nerkonnaexoi ¢a3pl Ha NOBEPXHOCTH HY-
1UeK B BILE HADOCTOE YKAILIBAET HA HEAOCTATOWHEI MOZOTPEB HIIONK-
HHLL Nepen nMTEEM.

{MTaBKa H Pa3NMBKA NHTATYDPH aJOMIHH (i —
KPprMHMM, conepxameir 12—15% kpenuns B ka-
}‘\Q‘;'-"&U HMII\XT(([)‘IEI):!C% rid?gggua&ma TPHMEHseTCst  asIioMHunil Mapok A6,

a —64) W KpHCTanamueckHil KPeMHMI MAPOK:
Kit m fpl (TOCT 2169—43).
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Bce mHXTOBLIE MaTepHAML! Nepefl 3arPy3KOil B Meub HATPEBAKT 0
temnepatypet  100—150 C

[Tocne pacnnapnenns amoMHMils BaHHy MNONOTPEBAIOT A0 T.\Ie-
parypsl 850—900" C 1 B HECKONLKO NMPHEMOB BROOST KPHCTA.THuec-
KMl KpeMHHIl B BIljle pa3Me/lbUeHHHX KYCKOB Pa3MepoM He Go.nee 20—
40 s+ B NONEPEYHHKE.

Jlna npenoTBpalllents oGBOJNAKHBAHHS KYCKOB KPEMHItH TL1€HKOM
OKHCH AaMOMHHHS DPEKOMEHAYETCS TpPeIBapPHTeNbHO 3aBEPHYTb HX B
AMOMITHIEBYIO QONBIY HJII CMOYHTH DACTBOPOM XJIOPHCTOTO LIHKA I
3aTeM MOACYIIHTb. KPpeMHHii pacTBOPSIOT OTAETLHLIMIE HEGC TLIILIMIL
NOPUHAMH, TINATENLHO NePeMellHBAIOT H N0cIe PACTROPEHIA MoceiHer!
NMopuHM, CnJIaB PadHHHPYIOT H PAa3JIHBAIOT MO HAJOXKHHUAM. Pasinexy
NUraTypht BeAYT KOPOTKOM, LIHPOKOH CTpyel, He JoNychas Nepepbla
H pas6pHI3THBAHKSA MeTala.

JluraTypa amoMHHH{l — KpeMHHTI XpyNKa © Jlerko gpo6HTCH

ITocne BBIEMBKH BCIO JIHTATYPY COGHPAIOT B OTHENbHBI J1apb HIH
AIHK H yNoTpeGIAIOT TONLKO INOC/e TMOJYUeHHS XHMHUECKOro aHa-
JIK3a.

MNpHroTosneHue npensApHTENLHOrD YYLKOBOrO CPABBA

[TpeapapuTe/ibHEI UYLIKOBOR CM14aB NPHMEHAETCS HPH NNIABKE AMO-
MHHHEBbIX CIJIABOB B TeX Cy4asX, KOTLA Tpefyercs MOJyUeHHe BbICO-
KOKauecTBeHHOTO pafouero CNJIaBa CTAGHILHOrO XHMMUYECKOTO COCTa-
Ba.

ITo Hapy»HOMY BHMAY HYLIKH NPELBAPHTEILHOrO CILIABA NOMMXHBL
HMETb YHCTYIO H CBETJIYIO TIOBEPXHOCTB, 4 UH3JOM — MENKO3epHHCTIH,
6e3 (nIOCOBEHIX H ILINIAKOBBIX BKJIOUEHHH.

Jins noayueuus, HampuMep, cmtapa AJI22 (BH-11-3) 6ouee onpe-
[eJIEHHOT0 XHMHUECKOTO COCTaBa, INPeJHA3HAUEHHOro RIS OTIMBKH
jpeTanefl, TpeGYIOIUHX BLICOKOT KOPPO3HOHHOIH CTOHKOCTH M BHICOKOM
MEXaHHUECKOR NPOUHOCTH NPH HOPMANBHHYX I MOBHILLEHHBIX TeMMNepa-
TypaXx, NPHMeHseTcs XOPOLlIOo Aera3npoBaHHEN NPeABAPHTETbHBIH CI14B.

InapKy BeAyT B 3JIEKTPHUECKHX, HeQTAHLIX Il TA30BHX Meuax Npit
YCNOBAH TOJIHOK H3OMALHH 3ePKAJA MXHIKOTO METAN1a OT TOMOYHBIN
razoe. THrIK pekoMeHAYHOTCs rpaduToBble. B cayyae npuMmeHeHHs uy
CYHHbIX THCIEH NocnegHHe AOMKHBE ObITh TLIATENBHO NpOCYLUeHb! H
MOKPBITH CI0eM OOBIMHON OGMa3KM (Me/l C KHMAKHM CTEKJIOM I BOAON).

[Tpouecc naapkn BeRyT B crenyiollleM nopsane. B pasorpetsi: 10
KPaCHA THIeJb 3ArPYXAKOT UYIIKOBOM AMOMHHHIE, CHJIYMUH b J1HMra-
TYPY aMOMIHI{L — Gepuaanit # amoMuunit — Tntad. Ilocne ux pac-
IVABAEHH S TeMIepaTypy Meranna moewmnuaior go 700" C u BBOAST Mar-
Hilil. 3aTeM CIJIaB TILATENBHO TNEPEeMEIIHBAIOT, PAGHHMPYIOT M PA3IH-
BAIOT B TOJOTPETHIE HIJOMHILLL

Kamjas nnaBka nogpepraeIcf XIMHUECROMY anafiid) Ha COAepHha-
HHMe Marmuf, hpeMHHsl, GepH/IIMA H THTAHA.
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fIpn n1aBKe § pasNHBKE NpeiBapHTEBHOTO CNJaBa HEOOXOLMMO:

a) usberaTs neperpesa cnnasa sbiwe 750°C u NepxaTh TeMnepa-
T\P) hak MOWHO OIHNKE K TeMnepaType 3a/MBKH feTasels;

6) npollecc NAaBKN BECTH MakcliMalbHo (opcHpoBaHHO BO n3Ge-
MKAHUE HACHULEHHA MeTAMqa Trasami.

Mpuroronenne cnaapa AJIS (Marwanks) mns feranefl oteerct-
BEHHOTO Ha3HaUeHHs PeKOMeHAYeTcs BecTH B Zpe CTajMH: CHayaja ro-
TOBAT WYWKOBON mNpenBapuTeNbHbil CNJas, 3aTeM paboulii crjas.
Orauska aeTafteil npon3pomites H3 paouero cnJasa.

Takofi nopsAOK NPHTOTOBNEHMs obecneYHBaeT HaHOOJBLILYIO Ha-
DeHHOCTb NOJYYEHNS OTJHBOK BBLICOKOrO KauecTBa M Hajsexallero
XHMHYECKOTO COCTaBa.

Ilas npnroToBnenns uylLKOBOTO npelBapHTeNbHOTO cnaasa AJIS
OPHMEHSAIOT IIMATY CNeAYIOWero CocTaBa:

%

Yvwkorod aaomusui mapkn AD no TOCT 1106944 . . 6,3
Marmni wetaramuecknfi  vapok Mrl wam Mr2 no
FOCT 804—56 . . . ... ... e e e e e e 39,6
Boaspary CBOETO NPOMIBOACTEA (oulllleHHKe (pakopanne
pAeTani, AMTHUKH, NpHORAR) . . . . . . . . . . ., 54,0
Neyoknes tHraHa . . . . . . : 0.1
Hroro . . .100.0

OuniieHtse OT Necka BO3BPaTH BBOUST B IUHXTY B KOJIHuecTBe,
HECOXOANMON LJIf NOJYYEHHA 33@HHOTO XHMHUECKOTO COCTaBa, HO He
cepnue 50 — 55% obuiero peca WHXTH.

Cocrap ¢unrocos: o

%
Kaprannit ofe3poxienmii 4.5
[lnackKorwii Wwnar . . 0,5
KpHosHT 0Ge380MeHHmii 0,01

Jonyckaercs Takke K 1CNONBL30BaHIO itioc «I'uposanwy, cocron-
it n3 60% Gessonnoro KapHanauTa, 25% NNaDHKOBOTO WNATa ul5%
WnaMa H3 3NEKTPOAH3HON MaruMeBol BauHm. B kayectpe aaull(THOI:O
TORPLITUS PEKONEHR) eTcs (utoc, cocToAwMi U3 95% o6e3BOKEHHOTD
KapuaanviTta H 5% nnaBuKoBoro 1mnara.

Bce (P.mocu TPHNEHRIOT B CYXOM BHAC I XPAaHAT B TepMeTIYecKH
3aKPLITON Tape.

M npurorosnens cnnasa AJ3 npumensior CeAYIOIUYIO IHXTY:
%

Cuay b mapor CI4JI0, CUJT1 no FOCT 1521—50 . . 2,8
Marsuli m ranauveck mi vapox M1 wam M2 no TOCT 804—56 3.2
Mapranen wetanmiceckin mapox Mpl, Mp2 no FOCT GODB—51 0,4
Amosurnii mapok AJIO, A, Al 1o FOCT 11069—64

s
.

* P 39,6

Bost parw  nrowiaroncrna (e1utenne OPaKOEEHHBE neTasw,
JHTEUKE 0, 7Lg) PO Lo . 54,0
Hioro . 100,0



Cocras ¢arocon:

%

XsopHCTHI URHK g8 PaUEHPOBAHHR . . s © 0,2
FlpuroToBnennnii $moc, COCTORUIHM 3 oéeanmxeunoro Kapmnnura 75
> > TODHCTOTO Kadmig . . . 25
ConHRAMCKItii KapHalJHT CaeRyloulero cocrasa: . . NP
MgCl . ... .. e e e e e e e e - |
CaCl . 17
KCl 38

Tocnenunit 3arpymator B Weneanweilt kopoS (zo 1/2 Bmicotn) u
MpoCyWwHBalT B CYIIHIIbHON Kamepe npu temneparype we Gosee 100°C,
B Teuenne 2 yacos foaHHMalOT Temnepatypy fo 150 — 180°C 1 seisep-
KUBAIOT NPH 3TOH Temnepatype 48 yacos. Bo Bpems cylki nepnoanye-
CKH NEPeMEILHBAIOT Yepe3 Kaxane 3 — 4 yaca, a N0 OKOHYAHHH IPOH3-
BOASIT NepennasKy. T11aBKy KapHai/mTa BeAYT B HeTAHOM rOpHE C Bhl-
TAXKHON BEHTHAALUMEH B rpadHTOBOM MJH UYTYHHOM THIJIE C PasHBKO
B MeTaJlJIHYecKHe N3JION HILL. [locse oXnaxaeHHs KapHaMIAT H3Medb-
YaloT H TIPOCeNBAIOT Yepe3 Mesikne ciTa. TlpocesHubi KapHaNIHT CNe-
LIHBAOT B TPEOYeMOl MPONOPLYH € H3MEJbYeHHLIM 1l NIPOCeSTHHLIM Yeped
ciTo (rOpHCTLIM KasbluteM. Bce ¢uitochl MPHMEHSIOT B CYXOM BHAe i
XPaHAT B epMETHYECKN 3aKPbiToit Tape. THTN MPUMEHAIOT YYTyHHLIe
H CTa/lbHbe, BLEpPXNBAtolLye NPl HOPMAMLHOM Xoze MiaBkH ot 25 a0
50 naapok.

[pu nnaeke amoMiHBeBoMarHHeswX crmiasos AJI8 u AJII3 uc-
nosL3yeTcsl TaKke NpefsapHTe/bHbll cnnap, obpaborarkbll ¢ropuiip-
xonatom Kanug (K.ZnF;) B coueTannH ¢ npoftyBkoil a3oToM.

Tlpn paGore ¢ NPOMENYTOUHLIM CNJABOM CYMMapHEI pacxon ¢rop-
uupxona'ra Ka/lif HeCKONIbKo yBenHuitsaerc (Ha 10 — 15% nporus
Hopumbl 1 % oT Beca LIHXTH! H3 CBeNAIX MaTepHasios).

Ecau npeapaputensHuiit cnaas 6uln Xopoiuo o6pabotan ¢ropunpko-
HATOM KaJisi H He OKHCJIeH OT AJMITEJLHOrO HaXOXIeHMA B leXe, TO
pacxopopaniie L06aBOYHOTO KOIHYECTBA QTOpLHPKOHATA KaJlHA He Bbl-
3L1BaeTCs HEOOXOMNMOCTLIO, YTO NPaKTUYCCKH TPOBEPSETCA 10 OTCY ICT-
BHIO PeakuHy B3aMMOfeiicTBUS aMIOMUHUA ¢ PTOPUHPKOHATOM Ka-THA X
MOABJIEHHIO HA NOBEPXHOCTH BLIMMIECKOB MeTala.

Toche sacLnky GTOPUHPKOHATA KAMIA TPOH3BORNTCH «pYOha«. T. €.
Pa3GHBKa €ro Ha KYCKH, 3aMelulBaeMne B afIoMilHiH.

Mo oxkonyakil peakuni B3alMOLE{ICTBHA oMU ¢ HTOPLUHPHO-
HAaTOM KaJlisl, KOrja Ha MOBEePXHOCTH MeTasia MOfBISMICH NPOAYhTL
peaKudy (wnak), KOTOPHIC COGHPATHCH B BHi€ OTAETLHEIX OCTPOBKOB,
O0HaxXan 3epKano BaHHH, 3achbiNajH NOKPOBHLIN (iOC U NNABKY BeIN,
KaK O0bYHoO.

Henonbsopanue B cocrape LUNXTH NPeABAPHTENLHOrO UYLIKOBOrO
cnnapa AJIS u AJII3 criocoGeTBOBaO MiinBlIaUHN TA30BON NOPNCTOCTH
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B OTMIBKAaX Ha 00pabaTHiBaeMbIX N HeoOpalaThBaeMbIX NOBEPXHOCTAR
} NOAYYEHNIO CIIaBa CTPOro 3afaHHOTO XUMIYECKOro COCTaea.

§ 4. PACHET LUAXTbI ANOMHHHEBBIX CNNARDB

Ilng pacueTa MUXTE HEOGXOAUMO 3HATH XNMHUECKHH COCTaB HCXON-
HuIX IOH\TOBLIX MaTepHasoB NPHTOTOB/AEMOro Cl/iasa H yrap sjemes-
TOB, 3aBHCSILMIT OT COCTOSIHNS IIHXTHL, THNA H KOHCTPYKUHH MJ3BHML-
HO[! neuu, criocofa BeAEHMs NPOLECca MMapKH, PadHHEPOBAHHS H np.

K notepsM Ha XHMHUECKHil Yrap OTHOCATCH MOTepH OT HCMapeHns,
B3aHMOLENICTBHA MeTanja ¢ neuHoll atMocdepoft (YTo NpHBOAMT K OG-
Pa3oBaHIIo0 OKHCJIOB, NMEPEXOANILNX B LIAK) B B3aHMOAENCTBHS MeTas-
J1a ¢ hyTepoBKofi Nevr. BesHumnHa STHX NOTePb 3aBHCHT OT CTEMNEeHH OKHC-
NSIEMOCTH N YAEJILHOrO BEca MeTaslia, THNa NMJaBHbHLIX Nevedl, cocTos-
HIlSt (KOMNAKTHOCTH) LMXTH, BHJA CNJIaBOB, PEXHMA NJ3BKH, NMOKPOB-
Horo ¢umoca ¥ np.

Yem Ooniee GOpCHPOBAHHO BEJETCH NJIAaBKa, TeM HIHKE CTEeneHb
OKHCI5eMOCTII I MEHbIle yrap CrnJasa.

[Npn pacuere wuxTyl yrap cnsapa 6epercs B 3aBHCHMOCTH OT Bliza
cnfasa (Mo Ka)AOMY KONIIOHEHTY) H OT THNA IJIaBHJIbHON NeyH.

B oTaesbHBIX c/TyyasX noTepH HA yrap NMPHHHMAKTCS He MO BCeM
KOMNOHEHTaM CI/1asa, a JHWL N0 OLHOMY H3 HanGoJee yropaeMniX.

Yrap OCTaJIbHBIX KOMIIOHEHTOB KOMNEHCHpYeTCH TeM, YTO HX COo-
ZepaHHe B CILTaBE B 3TOM CJlyuae NPHHEMAeTCA 11O BePXHEMY npezenty
topM ['OCTa.

[Npubar3uTeNnbHas BE/UYHHA Yrapa NPH NJaBKe aAIOMHHIEBLX CIJIa-
BOB MOMKET ObiTb NPHHKATA N0 ZanKbiM A. M. JIHNHHUKOrO, NPHBEAEHHNM
B Tabn. 38.

TaGauua 38

Yrap HEKOTOPHIX BJEMEHTOB B 3aBHCHMOCTH OT COCTOANHA (WHXTH
M THNA TNABHALHOA NeyH, 9%

YpcTes uinxTa OKECTIeHHER W SarpASHeHHAR
WHXTa
Mertann
nNaeks B SNEKTPR-| ma .| nnaska B 3NeKTPH- -
e || S T |
Maresi 2—-3 35
Bepami 23 3—5 g-—g g:}g
AmoMamii 1.0—-1,5 1--2 1-—-2 2-3
Harpui 23 3—5 3—5 5—10
ark 1-3 24 2—-3 35
ﬁpraneu 8,5— 1 1— 1-2 2-3
080 5] 1,0~ —
co B Tt T IRt R B o Tl B ¥ o
Hucen, 05—t 05y 0,51 0,51
Mex 05_1 1928 Lo—1s b33




Huxe npuselieH NPHMEP YNpPOLIEHHOTO pacyeTa IHXTH AJIOMHHHe-
poMarsiieBoro cnyiasa AJ113 npu naaske B THrE/LHON NEYN.

TpuHiMaeM clefyioUiNe WHXTOBbE MaTepHaNb:

1) amoMunuii yylrkoBoil nepenyHbil Mapok AJIS nm AJI0 (TOCT
11069 — 64);

2) cwnymnn yywxosoit mapok CHJIO0, CHIJTL (TOCT 1521 — 50):

3) Maruiil MetasHyeckuit Mapok Mrl woau Mr2 (FOCT 804 — 5)
HJIH aJIOMIHHEBOMArHKeBsasi Juratypa c¢ comepmxanuen 10% Mg;

4) mapraHen MetajsHyecknit Mapok Mpl wmn Mp2 (TOCT 6008 —
51) HAK anOMHEHeBOMAPraHlUeBast JHraTypa ¢ cofepxanxem 1075 Mn.

Cpenuuit xuMuyecknit coctap cnnasa AJII3 (TOCT 2685 — 60):
Mg =4,5—55%; Si=0,8— 1,3%; Mn = 0,1 —0,4%, ocranbhoe
amoMuHul. JlonycriMoe cofiepxaHiie yuMTHBAaeMHIX NpHMeceil  NpH
auTwe. B 3eMaio — 0,6%, weneaa — He Gosee 0,5%.

Pacuer seaenm Ha 100 k2 cnnaga. o Tabn. 38 npruiMaen yrap: asio-
miuns — 1.5%, wmarnua — 3%, wMapramua — 1% H  KpeMHHS —
1%.

Ko/H4ecTBO WHXTOBHX MAaTepHasoB, KOTOPOE HYIKHO YEEJIHYHTh
QA KOMITEHCAUHI! Yrapd OTAETbHBLIX 3/1€MeHTOB, COCTABHT:

5.3
Maruns == = 0,15 xa.
a 100

Maprarua  22°1 — 0,003 #e,

100
Kpenmnus -1 0,011 «e
100 ’
936-1,5
836-13 _ 1,404 ka.
AMOMHHHESR 00 K2

Takum o6pa3oM, MOJydeHHbE PaCYETHHE LaHHBLIE MOXHO MpeacTa-
BHTb B CJEeNyIOUleM BHAe:

CperHui XHMHuECKAT Mg Mn Si Al Boera
cocTap WHXTH, % - 5 0,3 1,1 93.6 100
Bec Ha 100 &2 umxTH,
K2 . ooe e e 5 0,3 1,1 93,6 100
¥Yrap, % .« . ... 3 | 1 1.5 —
Towe, k2 . . ... 0,15 0,003 0,011 1,404 1,568

PacyeTHuf cOCTaB LIHX-
TR, K2 o+ o v o s 5,15 0,303 1,111 95,004 101,568

OnpenennM HeOGXOANMOE KOJIHYECTBO YYIIKOBOrO CHIYMHHA H aJI0~
MHHHEBOMapraHUeBoH JHIATYDhI.
CuayMia crieflyer BBECTH:

1Lils. 100

= 8,55 ke,
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Conepkanne ATIOMHHHA B CIUTYMHHE:
8,55 — 1,111 = 7,439 ke,
ATIOMUHIEBOMAr1esofl THraTyphl cliefyeT BBECTH:

5.15-100 = 51,5 Ke.
10

Coaepanie ATIOMIHNS B JWrarype:
51,5 —5,15 = 46,35 se.

AIOMIHNEBOMAPraHeBoil JITAaTyphl C/ieflyeT BBECTH:

0,303 - 100
100

Cozepikanne amOMHHISL B JHraType:

= 3,03 xe.

3.03 — 0,303 = 2,727 ke.

KoiyecTso YyLUKOBOTO afiloMHKHS, KOTOpOe HeOGXOAHMO BBECTH B
IIBNTY, COCTABHT:

95,004 — (7,435 4- 46,35 - 2,727) = 38,488 «a.

Takum obpasom, ana suiniaskd 100 k2 cnaaea AJII3  notpebyercs
ce1yiollee KO.THUECTBO ICXOAHHX LWHXTOBHIX MATEPHAJIOB, K2:

Yywroeore asmovmis

38,488

Cinymmea . . . ., 0. ... - 8,55
Antoviunseromargieroli muratypet . . . . 51,5
AmoMiHHCEOMapratLICLOl SHRATYPL . . - 3,03

Bcero . . .101,568

Tlposepun Tarke cozepanie BpeIHLIX TpHMECe! B CTITABe, BHOCH-

MbIX  UCNOAHBIMH LUNXTOBHIMU MaTepHalaMmil 1l, B YACTHOCTI, XeJesa,
40N}y CTHMO® KOMHYECTRO hOTOPOTO NPH JHTEE B 3eMI0 He AOMIKHO Npe-
Bulllath 0,5%.

mel:o CePTH(HKATAN CONEPIKAHHE Wesle3a B ITHX MaTepPHANAX COCTAB-

B uywxose 1 an. withn

B oamyumme . . . g'g
B nikimp (Al—My) 0.1
B awratype (\1—Mn) 2'5
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Orciona, onpenensieM KOJHUYECTBO XeJleda (x2), BHOCHMOrO B ClijaB
ITHMH MaTepHaJaMu:

UytHOBLM  aIOMHHITEN . 38,488-0,005- 0,192
gnnymuuo.\l e e e 8,55.0,005=0,043
JTTOMHHHEEOMAr HIeBO# JTH-

ratypo . . . . . . . 51,5:0,001:x0,052
AJOMHHHELONaPraHuer ot

auratypoii . - . . 3,03-0,025=0,076

Bcero . . . .0,263

1H okoso 0,3 %, T. e. He NpeBbILAeT CONEPIKAHNSA,H NPeSyCMOTPEHHOrO
FOCTom.

§ 5. OT/MMMTESTbHBIE OCOBEHHOCTH NJIABKH
W PA3/HBKK ANKOMHHHEBBLIX CNNTABOB

OCHOBHblEe TEXHOJIOTHUECKHE NOJOMEHHS MJABKH aJIOMHEHHEBLIX
CnJ1aBoB NPHMEPHO OAHHAKOBE H HMEIOT O6ilil XapaKTep JVIA 60AbLLHK-
CTBa CINJIaBOB BHE 33BHCHMOCTH OT THMA H KOHCTPYKUHH Neyn

Mckoyenne CocTaBafIOT afllOMHHIEBOMarHHeBble CNJaBbl Mapok
AJI8, AJII3 u ap., a TaKXKe HOBbIE BHICOKOMPOUHLIE, IKaPONPouHble H
KOp PO3HOHHO-CTOfiKRe cniaBw Mapok B300, B14A, AJII9, AJIIOB,
AJ122 (BH-11-3) 1 pp., Ttpebylowre o0cof0 TWATENLHOTO BelEHHA
npolecca NIAaBKH H Pa3fNBKH CIUIaBa H METOJOB €ro Aerasaumn H pa-
¢unupobanns. [TOpAAOK 3arpy3KH COCTABHHX YacTefi LUMXTH NpiMep-
#o creayiomuit. CHayana 3arpymaercs nepBHYHbll a-TIOMMHRIL, a nocie
ero pacn/aBfieHHst — BXOASINE B COCTaB WHXTbl OGOPOTHBIE OTAOLM H
YYIIRN fiepenJlaBa CTPYHKH (B OrPaKHYEKHOM KOJMYECTBE), CH.IYMHH,
JNHraTypsl; 3aTeM, Nocse TIaTeNbHOrO MepeMellHBaKUA — JICTKO Bbl-
ropaLiie 37eMeHTs (WHHK, Markuifi u up.).

B cnyuae ucnose3oeahiig no 100% npeasaprntenbHoro cnsaaea npo-
H3BORUTCS HeOOXOfHMaf MONWHXTOBKA J/I KOPPEKTHPOBAHHA XHMiI-
YECKOrO COCTaBa [IIHATH, JAJee — pacniaBrenle, nepeMellHBaHue,
Jerasauus, paduHHpoBaKHe, IOBOAKA O 3aJlaHHOM TeMIIEPaTypel, CbheM
WJIaKOB H pa3JjiBKa CNaBa No GopMaM HIIH H3JOKHHLAM.

Maaska uw pasnubrkacnayMHuHa—cnonasa All2
Inaeky cuaymiina Mapku AJI2 pexoMenoyetcs MPOW3BORMTH B 3J€lT-
poneyax CONMPOTHBJEHHS H HRAYKUHOHHBLIX Tleyax. a Mpli OTCYTCTBHA
MX — B TUTEJLHLIX FOpHAX il THTEJbHBLIX neyax Tama - Ko remahr

B kayecTse mMXTOBRIX MaTepitasioB NPHMEHSIOT:

a) cunyMun B yymkax mapok CIVIO u CIUI (FOCT 1521 — 50);

6) amiomiunil neppuyHpX Mapok Al n A2 (TOCT 3549 — 85):

B) JNTaTypy aMIOMHHH{l — KPeMHHil, C COmEepMJHHEeM KptwmHuA
12 — [5%;

r) obopoTiibie OTXOAB (MPEIBAPHTENLHO VMHILEHHBE) — A0 35 —
50% or meca mmiXTsl;

1) 4ylUKH NepernJaea, MoNYHCHHOTO U3 CTPY XKKH COGCTBEHHOrO I1po-
H3BOACTBA, NPOBEPEHHOrO XHMUYECKOro aHamiza — o 15% or sea

WXTH.
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Bce MHXTOBHE MATEPHAH JOMKHE NPAHHTBLCS B CyXHIX NOMCILIEHHAX,
Kateropugechli 3anpeillaeTcss NPHMEHSTh B AUMXTY MaTepuand, 3a-
rpPSA3HEHHbIe MACTOM, HedThio, Ma3y TOM H 3emJeft, a TakKe BJAXKHBIe
KN NOKPBITHIE CHETOM H JIIOM.

Bce wixTOBHE MaTepHaNbl nepen BBEACHIIEM B pacniasjenHslit
MeTann MOZOrpeBatoT fo TeMnepatypsl 100 — 150°C.

Pacuer wnxTs! BenyT Ha 12,6% wpemuns. [locne mnepemix naaeok
pacuer LHIXTH KOPPEeKTHPYETCH.

Mnapky CRHAYMIIHA PEROMEHIYeTCs BECTH #a YYWKaX roTOBOIO CH-
JAYMHHA, @ NpH OTCYTCTBHN €0 — C NPUMEHEHNeM JHTATYDH anloMi-
HEfl— KpeMHHil.

Mpuroropaenne crslapa AJI2 ¢ npHMeHeHHEM KPHCTaAYeCKOro
KpeMHUs He pa3peiuaetcs.

Ecan B coctas npeasiaytiefi niaBKH BXOLAT 3/eMEHTH, BPEAHbe s
CIZIYMHHA, PEKOMEHAYETCH NPOBECTH MPOMBLIBHYIO NNABKY BTOpHY-
HOrO ATIOMEHMA WM CHAYMHHA JAJS 33JHBKH HEOTBETCTBEHHHX fe-
Tanedn.

TexHOMOrHYeCKye npoueccs npurotossenus cnjasa AJI2 Bo Beex
NNaBHAbLHLIX arperaTtax OfHHAKOBLI, KPOMe mpornecca MoaMQHKausi.
B Kavecte npiMepa NpHBOAHTCS NJaBKa B THreJbHoM rophe. Ilepen
NJaBKOl TOPHbl OCMATPUBAKT H NPH HEOOXOAMMOCTH DPEMOHTHPYIOT.
[TnaBKy BERyT TONBKO B HCMIPaBHBHIX, HOPMANBLHO paboTarolHX ropHaX.
[Npy nnaeke B ropHe pekOMEHAYETCR H3OJIHPOBATb CIJaB OT BO3AEHCT-
BHR OTNOARLIHX TIa30B — JJIf YEro YCTaHABJIHBAIOT KPHILIKY ropHa ¢
KPYIJIbIM BHIpe30M 110 AiaMeTpy THIJIA TaK,uTo0b Kpas THIJIR BbICTY-
nanu #a 10 — 20 sm Bulllle KPLULKH.

Twatensto npocywennwit 1 NpoKaseHHLH THre/Ib Nepes 3arpy3Koit
WHXTH  HAarpesaloT 1o TeMnepaTypw 600 — 700°C. 3arem B THreab
3arpyaiorT BXOAAILHE B COCTAB LUIHXTH OGOPOTHbIE OTXOMK M WYLIKH
nepenjiaBa cTpyxkH. [locie pacninasnetns o6OPOTHRX OTXOROB H Y-
WEK nepenniaBa CIPYXKKH 3arpYKaloT YYWKH NacNOPTHOrO CHAYMHHA
HJH aZloMHHHA  (MpH nnaBke Ha Jnuratype). [locae pacnsiapnenis
ATIOMUHHSA 3aTPYKAIOT JRIATYPY aMIOMHHHE — KPeMHHil H MeTas
TILATe/IBHO MepeMelHBaIoT.

Temneparypy cnnasa nosoast o 680 — 700°C. [Jasee cnaas pa-
(MHBDYIOT CYXHM XJIOPHCTBIM LMHKOM B3 pacveta 0,1% or peca wix-
Thl C NOMOLUBIO ¢KOJOKONBLYIKar, KOTOPHIH MEJUIEHHO TOrpyXKatoT ¢ Ha-
BECKOH RJIODHCTOrO UHHKA Hi QHO THI/IA. «KONMOKONBUMK» MeRJIeHHO
BOART [0 IHY THIJISt 10 OKOHYaHHS Bbie/IeHHS Y3HPLKOB rasa. XnopH-
CTblH LHEK, npeflna3HavenHblii 15 padHHNPOBAHHS CNJaBa, HEOGXO-
AMMO MEpeNIaBiTL W XPAaHHTbL B SKCHKATOPe COOTBETCTBYIOLIMMI HaBe-
CKaNMH, 3aBEPHYTHIMH B asioMuyHueBylo (Goabry. Beenense BiaamHOro
23(:5::3;2 Blirl‘l:lflz:l Tab:s:ram —— CTporo sanpewmeno. B ciyvae paapa-
MO DoBeeTT eolres ’KOKHJIb WIH JINTLS. NOA NABREHHEM HeoOXOM-
xapre. PaTypy Cnnaea A0 YKa3aHHOll B TeXHOJOTHYECKOil
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3aTeM ¢ MOBEPXHOCTH CMIaBA CHUMAIOT ULIAK H NPHCTYNANOT K pa3-
NHBKE.

B ciyuae nuTbs B 3eMAI0, CTUIaB n0OC/e PaUHHPOBAHHS XJOPHCTHIM
UHHKOM Harpesawt fo temnepatypul 800 -— 820°C, cuuMarooT wnak M
NPHCTYNAIOT K MOAMGHIHPOBAHKIO €ro COMAMH HAH MeTasJIHYECKHM
HaTpHeM. Paduuupopaniie XJOPHLAMH nocie MORuGHMUHPOBAHHA He
JONYCKAETCH, TAK KAK [PH 5TOM H3 CNJaBa YAanseTcs HaTpHi ¥ npo-
napaer 3¢gdekT MonupHUHPORaWHS.

Modugpuyuposarue coramu. C nOMOILBIO MeJIe3HOIO COBKA Ha O4MLLLEH-
HYIO MOBEPXHOCTb CMJIaBA PAaBHOMCPHLIM CJIOCM HACHIMAIOT MEXaHHye-
CKYIO CMECb TOHKO H3MenbueHHuX cosiefi: {/3 NaCl i- 2/3 NaF (asoii-
ot mopuduxatop: 33% NaCl u 67% NaF, uau tpoitroft MopHduKaTOp:
62,5% NaCl, 12,5% KCI u 25% NaF), B xonnyectse 2% OT Beca Me-
Tanna.

Tlepea ynortpeGnenneM cuech conefl JOMKHA OuiThb MpOCYyLUeHA NpH
TeMnepatype 100 — 150°C v Buiep»KaHa npu 3TOil TEMMepaTtype He
MeHee 3 4acoB.

MonudnunpopaHne cnasa cojIIMH NPOH3BOANTCA NPH TeMNeparype
780 — 820 C. Cnnas Bbliep»UuBaIOT MOJ CNIOEM MOaH(HKAaTOpPa B Teve-
HHe 12 — 14 mun. [Ins yMeHbLUEHHs MOTepb TeNNa OT H3NYYEHHs TH-
reJlb npH MoaHGHUHPOBAHHH 3aKPLIBAIOT MEJIE3IKOH KpullKOH ¢ acbec-
ToBOH Npoknafkoffl. 3aTeM npou3poaAT «pyGKy» cojeil B TedeHue
2 Mun, CYHCTKY MOAH(MIKATOPA C MOBEPXHOCTH Crjiasa H Bbilauy ero
Ha passiBKY.

Bpemst o1 MOMeHTa KOHLA MOZH(MHLUPOBAHISA JIO HAYAIA 3ANHBKH —
He [OTHO npepbiath 15 wum.

Modugpuyuposarue smemaaruveckus Hampues. C NOMOLIBIO KO0~
KoftbuKKa» npu Temnepatype 750 —780°C BBORAT B CILIaB METAMNH-
yeckHil uarpuit B Kosnyectse 0,056 — 0,08% ot Beca WHATH.

Tlpy BBefeHHil HATPHS B CMJIAB YKONOKOMBYHK» NOTPYHKAKT Ha
LHO THCAA 0 MEJLTeHHO BOAAT MM JIO NPEKPAalleHHs MOSBNEHHA HA
MOBEPXHOCTH CrMaBa GesblX OrOHbLKOB (Pe3yibTaThl BLIFOpPAHHS HaT-
pusn).

Hartpuit nepen pBefleniieM B CMJIap OHMWIAKOT. MPOCYUNBAKOT (H.Ib-
TPOBaALHOI GyMaroif I 3aBepTbIBAIOT B AJIOMHHIEBYIO (OABIY.

ITo ucreyernu 10 — 15 wun nocie BBELEHHS HATPHA B CNaB «KO-
NOKOMBYUK» U3B/JIERAIOT, CHHMAIOT LWJIaK U 6e3 nepeMellnBaHHA MpH-
CTYNaioT K pa3nHpKe.

Pasnusky cunymusa AJI2 npoH3BOIAT NpH Temrepatype, yKa3ak-
HOl B TeXHOJOTIIYEeCKOil KapTe.

Oxnaxaenue mMoanGUUPOBAHHOTO CNJaBa nepeMelHBaHHEN HJH
Norpy»«eriieM yywek Cr/1aBa TOrO ¥e COCTaBa — He pa3pelnaeTcs.

3anusky GopM nPOU3BOAAT POBHOIl 1 CHOKORHOI CTpyeil Mpi 3a-
NOTHEHHOM CTOSIKE 1.1 JMTHHKOBOI yaiue.

OrsercTBeliibe AeTaa 113 c1aa ATI2 pekosenayercs OT.IHBATL B
aBTOKNaBaX NOJ\ BO3AYLIHLM AaBneHueM, o Metony A. A. Boueapa n
A. T. Cnaccroro.
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las vaaienus naek ¢ uyrywnsX miraeit M. [1. Kynuosum pexo-
MEH1) €TCSH NPHMEHsTh NPUCKINKN CYXOro TPofikoro Moaldukaropa, co-
crosiero 13 62% NaCl, 256% NaF u 13% KCI, toauutkoit 0,5 .

Orpacky Turneil NPOH3BOLAT CEAYINLMM cocTaBoM: 4 2 TpoiiHoro
MoaudiikaTopa, npocesHHoro yepes curto 0,5 mu, 1 2 pedHoro necka u
10 — 12 2 poaw. Kpachy HaHOCSIT KHCTHIO HA pasorpetwit go 100 —
300°C Turean c10eM, cpeiHas TonunkKa Kotoporo 1 ss. [pu conprroc-
HOBEHHI € MILAKUM METa170M 9TOT CROIT KPackH MPEBpaILaerTcs B Mpoy-
HVIO KOPRY, NOPOLIO H3ONUPVIOULYIO €0 OT CTEHOK THIJIA. H;}eumyme-
CTBa 3TOM KpacKil Mepep MOWPBHITIIEM HA OCHOBE OYHIUCHHOH IJIHHH.
rpaduTa 1 XUAKOrO CTEKIA 33KJIOYAKOTCA B TOM, YTO KpPacka XOPOLO
JAOKITCA HA CTEHKY THLIA M NMPOYHO CLENAsieTCs ¢ Hell nocsie nmpokami-
BaKMR, ofnajaer \OpPoOLWEl TelJONPOBOAHOCTLIO, NO3BOJSET NMPOH3BO-
AUTb PEMOHT ([TOKPACKY) THIJEN HA ropsiyem Xopy.

Breapenne HOBOHl KpackH CMocOGCTBYET YBEJIHUEHHIO CPOKa CNYK-
65l THrNelt GoJiee yeM B 2 pasa H 3HAYHTENBHOMY CHHIKEHMIO COflepIsa-
HHS Jene3a B BbllJIaBIAEMBIX CM1aBaX.

Maapka w pasauska cnaasa AJIS. B kauecrse
LWHXTOBbLIX MaTePHAIOB MOTYT MpPHMEHSITHCS:

a) 4yLwKopoil anoMuknil Mapok A0O u A0 (TOCT 3549 — 50);

6) uywKosolt Markuil Mapok Mrl u Mr2 (FOCT 804 — 56);

B) BO3BPaT M OTXOAbl COOCTBEHHOrO APOH3BOACTBA — OpaK, JHT-
HUKH, NpHOLTH — B Konuyectse fo 30 — 50% ot peca wuxTnt (00-
PaboTaHHLe CYUHCTHLIME CPENCTBaMH).

Bce umixtoBbie MaTepHanH JOMKHB OWThb NMPOBEPEHHOrO XHMUYe-
CKOro COCTaBa.

Pacyernoe coptepanie Maruust B coctape WHXTH — 11,5%.

[Mocsie nepBbIX NAaBOK PacyeT WHXTH KOPPEKTHPYETCH.

Tlepen 3arpysxoi THremb (NeYb TIMATETBLHO OUMILAKT OT OKHCJIOB,
LI73Ka H OCTATKOB MeTa/lna npeiuiiyuleli MIaBKY § HarPeBakoT A0 TeM-
nepatypel BHUHEBO-KpaCHOro Kafjewus 600 — 700° C.

B pasorperviit THrens (meus) 3arPyHaoOT YYUIKOBOIT asioMHHHI,
pacliaBIagOT H AOBOAAT o TeMnepaTypul 780 — 800°C, nocse uero
TWATETHHO Pa3MeIlBAOT, CHIMAIOT WJIAK M Ha OBEPXHOCTb 3epKana
BaHHbl PaBHOMEDHLIM C/I0EM 3aCHNANT PTOPUHPKOHAT KAMIA B KOJTHUE-
cTBe 1% OT Beca LUKXTHI HX CBEXXHX METasiNoB.

«PyOka» (TOPUMPKOHATA KAJMA MPOHIBORUTCA B TEYEHIE HECKOh-
KHX MHHYT, KYCKH CrO B MPOUECCe «pYOKi» NOFPYMKAIOT B Paciiiab/eH-
HBI aJIOMI Kt

Tloc1e okOHYaKNS peakui PAAMMOREIICTBES AMIOMHHIS C ¢ropunp-
KOHATOM Ka/lust, hO'a HA MOBEPXHOCTH META/Na NOABATCH MPOAVKTbHI
PEAKLMY § ULTAK, KOTOPHT COOHPAETCst B BHIE OTJEMBHHX OCTPOBKOB,
O0HXast 3ePKaj0 BAMHE, AJS NPeAOXPaHEHHN CMJaBa OT ORUCJICHUS
Egﬂsgé\:giﬂi EEHSSE 3acnnawr oGesao)erprf KapHaIHTOBLIM (1I0COM

-"h OT BECA MEeTA/MYEeCKOil LUMXTHL.
O6essomenHblit bawe xpaust B FepMeTHYeCKH  3aKpbIBAIOLICHCH
Tape B C.\OM MeCl..
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TNocsie pacniaesennst VIOCa B THIe/b 3arPyaloT 0PEABAPHTENLHO
Harpetnie 20 120 — 150 °'C po3spaTu. 3arpysKy po3paToB MpOH3BOAAT
B HECKOJIBKO MPHEMOB, 110 Mepe pacn/iaBfeHus npeitfyuiell HOpLiH
TaKitM 06pa3oM, YTOGb! OHit GbLNH MOSHOCTBIO NOTPYKEHL! B paciliaBien-
Hb{l METaJsl H NOKPLITH cJoeM datoca. Kateroprueckn BOCTIpelaeTcs
BO BpeMst N/aBKH JiepxaTh MOBEPXHOCTb MeTansa 6e3 (uIICoBOro Mo-
kpopa. [locse pacnnaeneHns BO3BPaTOB NpPOH3BOAAT nepemeLu-
BaHHe.

" Ecsn Ha nOBEPXHOCTH CM/IABA CKOMHJOCH MHOTO Lu/laKa, ero c/lelyer
YAa/HTh M #12 NOBEPXHOCTh CMIABA 3aCHLIATh HOBYIO NMOPUHIO (Koca.
Ecmi cnjiaB cH/IBHO 3arpsi3Hed, Takas padMHHPOBKA NPOH3BOANTCH
IBaxjbl, MYyTeM 3aCHNKH ¢Quioca B Kogundectse 0,5 — 1% ot seca
LUHXTH.

INon pacnaapaentniii Gioc NpH NOMOLWY JIMTENHBIX KJeLell BBOAAT
nonorpetniit fo 150°C marwmil. [lpn 3arpyske Maruus ve aonyckaercs
BCIIJIbIBAHHE €r0 Ha TOBEPXHOCTb BakHbl. [locie pachiapnenss Mar-
HHS CIJIAB TILATEJNLHO MEPEMEeLLHBAIOT, AAI0T eMY BLICTOSTLCS B Teye-
HHe 3 — 5 mun ans obecneyeHHs BCIJLIBAHUA Ha NOBEPXHOCTL Heme-
TaNJIHYECKHX BKJIOYEHHH H ra3oBbiX NMy3BIPLKOB H MO/ 3TOrO Tila-
TebHO  yRaastor Gatoc W Wiak. PekoMexLyeTcs BBOAHTb NPHCAARH
Be v Ti B Brjte RBOMKWX JAHraTyp (Al — Be, Al — Ti) B KonHuecTBe
0,06 — 0,07% ot Beca WHXTH.

XpoMenbasioMeneBoft TepPMONapoil NOTPYMEHHs 3aMepsIoT TeMlle-
paTypy cnsiaBa, KOTOpas Nepea pa3jiHBKOH He JOMKHA NPEeBHLIATh
680 — 690°C.

lMepexn pasnuskoft GepeTcs TexuoJornueckas npoba Ha nasom. Hs-
JIOM TEXHOJIOTHYECKOi NpoGbl Io/MKeH OhTb CBET/IbIM, MEJKO-KPHCTa -
JIHYECKOro CTPOEHH S, TMJIOTHHIM 6€3 YepHBIX H TEMHO-CEPbiX BKIKOYeHHH.
Hannyue B H3soMe YepHOT, MOPHCTOCTH H KPYNHOKPHCTAJNHYECKOrO
CTPOEHHR CBHAETENLCTBYET O neperpese, OKHCJIEHHOCTH M MJOXof pa-
(PHHHPOBKe CMJaBa.

Pas/uBKY cnnaBa NPOH3BOAAT MeEJe3HLIMH MM IpaguTOBLIME pas-
JIHBOYHBIMII KOBILIAMH, KOTOPble A0 Hb! HIMETh CeluabHbIe Xele3Hble
TIePeropofiki A8 yNABNHBAHHS OKHCHBIX NIEH H CIYYaHHbIX OCTaTKOB
wnaka u ¢moca. Pasnneoune efte3Hbie KOBIUH W BECH Ke.1e3hbll
ATeilHBH (THCTPYMENT ROk b GbiTh OKpaLLeHk! KPacKoi CJIELYHOUEro
coctaBa: Gypa — 35%, GopHas Kucnora — 35%, OKHeb Markug —5"
H rpagut — 25%.

Kpacky passonsat Bofofi [0 KOHCHCTEHLN CMeTAaHu! H HaHOCAT
cnoem Tonwnyoi 1 — 1,5 mar. )

Hocok pasnHBouHOro KOBILA JOMKEH KacaTbes JIHTHHKOBOM Hallli
$OpPMHL 11 CTPY S MeTasila NOKHA GbiTh M12BHOM I KOPOTKON. i

Bo BpeMs saniBKH OMOK HEOGXOAMMO MPIAEPRUBATH CHHINA Thull
OKIICHHE TLIeHb 11 CAyyailHble OCTATKH [1aka i Giioca, HAXCIALiecs
Ha NOBEPXHOCTH Pacn/aBAeHHOTO MeTasfia.

Pasnupky cnJasa B (opMbl NPOH3BOAAT NpPH TeMilepaTypax, yka-
3aHHBIX B TEXHOJOTHYECKHX KapTaX.
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B cepentHe pa3luBKil 3aq1BalOT Npoly Ha XINHYecKNfi aHanu3 H
MeXaHHyeckiie cBOilcTBa.

PekoMeHIyeMas TENnepaTypa 3ajiiBKil MPOSHBIX (hAaCOHHBIX obpas-
uos — 670 — 680°C.

§ 6. NPAKTHYECKHE NPHEMbI W CNOCOBLE JETA3AUMH
H DYHCTKH ANHOMHHHEBBLIX CAN 80B
0T HEMETANNANECKHX BKNHOYEHMH

Bce mpakTiyeckne MEpoONpPHATHS N0 npefynpexIenHio aGcopGiun
rasos npy NnaBke H Pa3fHBKE AMIOMHHHEBHLIX CIIaBOB MOTYT OWTh:

a) MpoduUIaKTHUECKOTO XapaKTepa — NPOTHB TMOIJIOWEHHS asop
METa;1T0M BO BPeMS I1aBKil H Pas/HBKH;

6) pabuHHpYIOIEro Xapakrepa — no yjaneHHto W3 pacniapa ra-
308, MOTOLIEHKLIX M NPH N.aBKe;

B) MpenaTCTBYIOUIMMH BBLIIENEHNIO [A30B H3 pacnjaea B NepHO
OXJAKIEHHA OTNUBOK B (popmax.

K OCHOBHEM MNpeRynpeIHTenbHHM MepaM MPOTHB NOrJIOEHHN ra-
30B B Npouecce MIaBKIl H Pa3ANBKA OTHOCATCA: MPHMEHEHIE BO3MOMKHO
YICTRIX HCXOAHBIX MaTepuaJioB, YCTpaKeHHe neperpesa MeTajna, co-
KpalleHHe 4/HTENLHOCTH MJaBKH 33 CYeT MaKCHMaJsbHON HHTeHcHbn-
Kauuu npouecca B AHKBHAAUNH BHYTPHNJIABOYHBIX NPOCTOEBH MNepe-
IePeK NIaBOK H3-33 GOPMOBKH, NPHMEHEHHE MOKPOBHLIX (3aLIHTHHX)
¢aiocoB Hp.

YnaneHue 13 MeTassa rasoe, NOTOWEHHKX HM B TIPOILECCE MJIaBKH,
NPOU3BOAHTCS METOaMil BAKYYMHpOBaHH#, BbIMOPaXHBAHHR, MOACTY-
JKHBAKUS, a Takke 0OpaCOTKOH CNjlapa B MHAKOM COCTORHHH XJIOpH-
CTuIMH M QTOPHCTHLIME COJISIMH, COJIAMH UMPKOHHS, NPOLYBKOl a30-
TOM, XJIOPHpoBaHueM, BiuOpauueil W aAp. MepaMu, npensiTCTBYIOLINMH
BbICIEHHI0 Ta30B B NePuOj OCTHBAHHSA OTJHBOK, SB/MIOTCA: JHTbE C
KPHCTAJ/I/IH3AUHE N0 BO3AYLIHLIM JABJEHHEM B aBTOK/JaBaX, JIHTHE C
npuCHLINANI, AEACTBYIOWNMH MOL Ta30BLIM WM BO3NYILHEM JaBle-
HEEeM.

Mertoz xpuicTas/msamm AHTEA NoL AaBJEHNHEM 3aKJIONZeTCA B 3aT-
BEPAEBAHHN 32nuHTHX (OPM B CTEUHAJBHHX pe3epByapaX — aBTOKJa-
Bax noa HeSonbmM (5 — 6 x//em?® wom 0,5 — 0,6 Mn/m?) pabre-
HHeM. 3T0T MeTon O6hln Bnepsvie onybaukosan A. A. Bogsapom H
A T. Cnacckud ewe B 1936 r. 1 nawen LIPOKOE NPaKTHUYECKoe NPH-
MEHeHHe TIpH H3TOTOBJIEHHH CNOMHLIX H KPYIHBIX OTJIHBOK H3 AJIOMH-
Hiesbix cnnasos AJ14, AJI5, AJI9 n gp.

I_B.Mecre C YCTpaHeHHeM NOPHCTOCTH MOBHLILAIOTCA MeXaHHYeCcKHe
CBORCTBA OT/IHBOK.
MOT: og:ﬂ(:;ﬁ:cmy A A. Boysapa u A. T. Cnacckoro, ysenHyente
o MBOK, 3aTBEDAEBAICIUMX B aBTOK/IaBe, 00YCNOBAHBAETCH
a “1b1 TIDECYIOMHM JefiCTBHEM NAaBNeHHA Ha ra3oBLie nopH, HO H
T€4, 410 Cast NPH ¢* 1aX<NEHHH HE YCHEeBAIOT BbLIETHTHLCR H ocr’alm‘Cﬁ
B TBEF .74 M 1N€ B Dije NMepPeCHIEHHOro pacTBopa.



Hcrounnkamy O6Pa3OBARHA M HACHIUEHHA aJIOMUIHHEBHX CI1aBOB
rasami BJRIOTCS: BJANKHBIC IJIH 3arpA3HEHHBIE MAaCIOM N He(THIO
WHXTOBLIE MaTepHanbl, neyHas atMocdepa, (IOCH, NJIOAO NPOKaJeH-
HHE pa3jaToyHhie Tﬂl‘:ﬂH. 3aXBaT BO3/lyXa CTpyefli Metanna, fnecyawsle
¢opMbl C MOBBILIEHHOH BJAXKHOCTbIO, KPACKH, JHTEIlHbIl HHCTPYMEHT.

CnaBHbIM HCTOUHIKOM OGPa3oBaHHA ra30B SABJNETCH MeYHas aTMOC-
depa, coneprainas, NOMIMO KHCJIOPOAA H 830Ta, Mapkl BOAH, BOZOPON,
OKHCb YIJIepOAa, YIMEKHCHBIl ra3, Yr/eBOAOPOE, CepHHCTHI ras B
caMblX Pa3jIHYHHX COOTHOLIEHHAX B 3aBHCHMOCTH OT COCTaBa H KOJIH-
yecTBAa TOMJIBA H BO3AyXa. HauGoneilylo onacHocTs npencTapfsier
B/1ara, COACPMAIAsCH B TOMNUBE M BO3NYXE, yuaCTBYIOWeM B Cropa-
HHNl TOMJIKBA.

Hannyue Bofopofa B TOMIHBE OMpele/isieTCs COAEPMAHHEM BJArH
B Neynoii atMochepe. TaK, Mo HEKOTOPHIM JaHHLIM B CYXUX SHMHHX
YCNIOBHSIX, CUHTas, YTO TeMnepaTypa Bodayxz 0°C mpH OTHOCHTENBHOM
prnaxHocTH 50%, coepxaknne BNarn B NeuHoil atMocdepe npit MOJTHOM
CropaHRy TOMJIIBA COCTaBJIsET (MO BHIAM TONJHBA): B KOKce — 0,70%;
B autpaunte — 2,556%; B yBnaHeHHOM Kokce — 3,53%, B renepatop-
nom raze — 4,06%; B KpeosoTHoil cmore — 4,13%; KoKcyromeMcs
yrae — 4,42%; B HeptH — 5,44%; B KOKCOBaNbHOM raze — 14,37 %.

Kak nokasaax ncenepopauns A. A. Topwkosa u C. B. Bapruua,
BJI2)KHOCTb BO3/lyXa OKa3blBaeT HeroCpesCTBEHHOE BNHsAHHE Ha Kaue-
CTBO OT/IHBOK H3 aJIIOMUHNEBLX cnJasos. [1pH 3ToM Guina yctakoB/ena
32aBHCHMOCTb TIOPHCTOCTH OTJHBOK OT CPeLHEMEecAYHOro Kosebanus
BNaXXHOCTH Bo3fyXa. CofiepikaHHe BOASHLIX NapoB B BO3lyXe Herpe-
PLIBHO MEHSeTCs W HaXOAHTcA B npegelax 3 — 5 2/m® 3umoft M fo
18 2/u? u Gonee nerom.

Ons u3bexanus OKHCIEHHA K ra3OHACHLILEHHOCTH aJltoMiHHEBO-
MarHHUeBbIX CNJIaBOB MPH B3aHMOAEHCTBHH ¢ necuanoil GopMOH B COCTAB
(opMoBOYHO#1 cMecH BBOAuTCA GOpHas KHCAOTa B KondgecTse 0 5%
H HHOTZa cepa. BaakHOCTL CMECH CHIDKaeTcs 20 14 %.

AmoMuuuesne cnnabsl, cogepamue aamke 0,6% marnng, akTiuBHO
B3aHMOASHCTBYIOT ¢ MaTtepsaJsoM (opMbl. BaaumoneiicTie cTaHOBHTCH
Bce 6oJiee HHTEHCHBHLIM 1O Mepe YBeMYEHHN CONepPHKAHHF MATrHRA B
crJjase.

BecbMa fleficTBeHuHbiM CPeICTBOM NPOTHB OKHCASEMOCTH CNJIABOB
aMIOMIHNIA € MarHHeM B XKIJKOM COCTORHUI H YCTDaHGHHs B3aliMOAell-
CTBHA CTiMiaBa ¢ MaTepHaJioM (GopMH ABJIAETCs nobaBKa Gepunmid.

¥YcranoBaero, uto fo6aBKa 0,02 % GeprAIHs B aNIOMHHUIEBLIN CILaB,
coaepxawmit 10% Maruns, nOYTH NONHOCTHIO YCTPAHSIET B3aHMOEHCT-
BHC ero ¢ Matepuasion (JOPMEl 1l 3HAUHTENBHO CHIKAET ORHCIAEMOCTL
Cnnasa B JKHIKOM COCTORHHE. .

Kak yxasbiBanocs Brilue, B3aiMoneficTeie MeTasa ¢ opMOit \ MeHD-
WaeTcA Takme pobGaBhaMii B (JOPMOBOUHYH) CMECb 6OpHOil KULIOTH! 11
¢roplicToro ammontrsi. OT peficTaist GopHOR KUCAOTH Ha NOBEPYHOCTI
OTIHBOK oGpasyercs GopaT MarHmsi, a OT JleRCTBHS (TOPUCTOrO AMAN-
HHR M APYTHX (TOPHAOB — NPOYHas TL1EHKA QGTOPUCTOrO Marhis.
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IMoutt BCce aMOMHKHIEBHE CnaaBbl OGJajaloT NOBHLILUEHHON! CKMIOH-
HUCTBIO h TA30HACLIIIEHHOCTH, BCJIEACTBlE Yero B MiX MOSBIAETCH T0-
pUCTOCTb. 3Ta NOPHCIOCT NPEACTABNAET co00il 3aXBaueHHBIE MY3Hpb-
M rasa (BOAOPOAA), BLIAEMSIOLIETOCH N3 PAcTBOPa NpH MNajeHHN TeM-
nepaTyPsl B )MEHbLICHIH PaCcTBOPIMOCTH.

TlosToMy NP NPOU3BOACTBE JHTHS H3 AMIOMHHIEBHIX CNJIABOB TIO-
CTOAIHHO KOHTDO.UPYETCH UX ra30HACHILEHHOCT: B MPEANPHHHMAIOTCH
pa3nnyHbe MePHl TIO YJ1YHLIEHINO JHTENHOit TEXHOOTHE.

C)LeCTBY K0T CIeAYIOWIe CMIOCOOH! Aera3aliiii i OYHCTKH aJlloMitHue-
BbIX CM.1aBOB OT HEMeTAnJIYEChHX BKJIONEHHIl:

1. TNepennap yyillek COOTBETCTBYIOULETO XiIMIUECKOrO COCTaRa, Mpen-
BapHTEILHO NPHTOTOBNEHHKX N3 HCXOHHBLIX NaTepnasnoB H OTXOLOB COG-
CTBEHHOrO NpOH3BOACTBA.

2. Benenue npolecca NAaBKl MaKCHMAJbHO (POPCHPOBAHHO MpPH
NOHIKEHHLIX TeMmepaTypax H NOA NOKPOBHHIMH (3alUMTHHIME) uitoca-
MH.

3. O6pa6otka pacniiapa XJOPHCTHIMH H (TOPHCTHIMH CONAMIL: XJIOPH-
CTbIM IMIHKOM, XJIOPHCTHIM MapraHueM, XJOPHCTHIM UHPKOHMEM, ¢Top-
nxpxkoHatoM Kanus (K.ZnFg), ¢ropucthiM KasbukeM H Jip.

4. Tlpoayska pacniaBa aKTHBHBWIMH HJIH HHEPTHWIMH ra3aMp (XJo-
poM, a30TOM, resiteM HJH 1p.).

5. BuicTanBaHue (BHIMOPa)XXHBAHHE) HJIH MOACTYXHBaHUe pacnjasa
B €4l C NOCAEAYIOWHM ObICTPLIM HArpeBOM A0 TeMMepaTyphi pa3jIHBKilL.

6. [erasauns afIOMHHHEBHIX CIJ/IaBOB [EeKCaXJIOPITAHOM MO CNOCO-
6y, npeanoxentomy M. B. Illaposum u O. F. Hurumuaepoii.

7. Llerasauns npyu nomow BHGPaLHH, yAbTPas3ByKoBof o6paboTKoi
H 1p.

8. QuabLTpaUmA KHOKOro MeTana.

Bunnaskacnnasa uauywexk, npegpapnTens
HO MPHTOTOBNEHHHX H3 HCXORHHWX MaTepHa-
JIOB H OTXONO0B, 3aKIIONAETCR B NONYYEHHH OLHOPOLHOTO jAera-
3HPOBAHHONO CriaBa CTaGHIBHOrO AMMIYECKOrO COCTaBa, HO 3TOT CMO-
€00 WMeeT BeCbMa OrpaHNYCHHOE NpHUMEHeHHe H3-3a HEeQOCTaTKOB, Npi-
CYLLHX NBOHHOMY Tepennasy, ABOITHOMY yrapy, nepepacxopy TONJHBa
H 3NeKTPO3HCP IHH.

6paboTka aNOMHMHHEBHX CNNAaBOB bnwca-
MH 3aKN0Y4€TCst B CPABHHTENBHOI MPOCTOTE H B YIOB/IETBOP1I TEJILHOM
SALMTHOM i padliHKPYIowleM LEHCTBHH MX, YMEHHLWEHHM yrapa ¥ No-
BbiIEHIN BLIXOAA TOAHOrO.

Ilupokoe npuvenenne B npakTitke paGote MeTCiHKX uexoD Hawes
yuHsepcanntiniil roc BI1-45, pekomenzosaumbift BLIAMoM.
DOB(';:!‘;;?Ba)n]:::ﬁi;?;“ux ¢niocos anst MopnduumpoBanus padhHHY-

On npm:xermercu KaK}?EBMHHEBHX Crnaeop npusejeH s Tabs. 39.
Hisx. i mpuMenenus Dep e & NIopowKoaGpaskow coctos-

YHIDEPCAALHOro Gnroca B KIUAKOM COCTOR UL

BHAMC CKOHCTPYHPOBaHa CrieuHan bHast 3-dasnan snckTporHas 3ncCh-
TPOI Mk € LEHTPAIbHI. 1 HATPEBOM Conedl.



Tabanuuy 39
Cocran yHmupepcanburixy $aocos

Coctasasiomme. °y
Homep e MaHuNaTbRaS
. vuneparypa reMnerLryp®
N |
dutioca mr;r;;; xn:ayi_x:’c':‘;i xn:g::aun KpHOAHT OAasaCHIRA, "Cl«on:i'?;:ulzgm
1 60 25 — 15 £30 750
2 40 45 — 15 780 730
3 30 50 10 10 710 720

[leus cHaGxeHA BLITAXHLIM YCTPONCTBOM IR YAANEHHS Napos
¢dmoca CroftkocTs ¢yTepoBkit 5 — 6 Mecsues.

[Tpu npuroToBNEHHH TBEPROro (AIOca HEOEXOMIMOCTb B H3rOTOBJe-
HIY CTlelHa/IbHOM N1aBHJILHOIT 31€KTponeul otnaaaer. Bee coctaBasio-
wne comi (NaCl, KCl, NaF,) u kpuonut (Na AlF,) nomsun Guith Bbl-
CYLIEHH B KaMepHOH neyu wjH Cyluine npH Temnepatype 200 — 250 C
B TeyeHne 3 — 5 4. BulcyleHHbie conn cMelnBsAloT B GeryHax 1 wa-
POBOR Me/bHHLle, Pa3MaJLIBAIOT H IEPEMELLITBAIOT A0 MOAYUEHHS OAHO-
POZHOIN CMecH.

[NpuroToBneHHyl0 cMech covielt MPOCCHBAIOT Yepe3 CUTO € AMAMETPOM
syefikn 0,5 — 1,0 asr.

pPeKTHBHOCTb ReflCTBHsI YHHBEpcaibHOro ¢uoca Bblpaxkaercst B
YMEHbLIeHHH pacxona coneft ¢ 2% ot Beca pacnnaea 20 0,7 — 1,0% B
TBepioM H 20 0,3 — 0,5% B pacnsaBJeHHOM COCTOSIHHH.

YHupepcaabHHil NOPOIIKOBLIIT (h1KOC, NPeABapHTe THHO HarpeTslil o
250 — 300°C, BBOAAT paA3NHBOYHHAM KOBLUOM B CTPYKO MeTajja B KC
nyyecTse: 4As AMTbA B 3eMaio 0,75 — 1,0% M ans JHTbA B KOKHJb
0,5 — 1,0% ot Beca Meransa. [lo ucreyenun 2 — 4 wun nocae 3anon
HEHHS KOBINa CMJ2BOM NOBEPXAHOCTb PAacN.naBa TUIATe.1bHO OYHILAIOT.
3ateM H3NCPSIOT TEMNepaTypy H NPOH3BOAST 3a/HBKY (OPM MeaHu-
yeckne cBoiicTBA afIOMIHIIEBOKPEMHHEBBLIX CJIaBOB NOL1€ 06paboThH
YHUBEPCASTLHBIMA (DNIOCAMI 3aMETHO [OBHILAIOTCH.

YHuBepcanbHble (aocs era3npylor cnaapsl 60/1€e aKTHBHO, uYeM
XJOPHCTBIH WITHK 11 P yTHE (QITIOCH.

Bce ¢wiiochi, npliMeHsieMble NPl NPOU3BOACTBE JINTHA #3 aJIOMHHHKE-
BHX CMJaBOB, JOMKHH JIOBNETBOPATH CJEAYIOMHM (CHOREM TPeGo-
BaHUAM:

[. O6nanaTh BOSMOMKHO MEHLLWHM YLENMbHLIN BEcOM H TORDHBATh
PaBHOMEPHLIM CJOEM NOBEPXHOCTb BaKHBL.

2. TemnepaTypa nnaBieHHA IIOCOB NOMAHA ObITb HIXKE TeMnepi
TYphi NIaBJEHHA CNNaBa.

3. O6nanats xopolueil CMAuNBAeMOCTHIO AIS JNy4YIlero oTaesnuHs
OKHCH aMOMHHNS OT Kanesb CnJjasa.
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4. OG1a3aTh Yopoluell MULKOTEKYUECThbIo i1 3HAYNTEILHO MEHbLM
NOBEPYHOCTHBIM MATSKEHUEM, 4eM BblIaB/sieMble CIIabH.

5. BuiTb AelleBpIMil, HeACUIUITHLIMI, HErrPOCKOTHIYHBIMA,  1ire-
TOKCUYHBIMAT 1 He BCTYNATh BO B3aMOJEICTBHE ¢ OrHEYMOPHLIMI MaTe-
paTaMn ¢y TepOBRH NEUN. )

Buibop paltoOHaMbLHOrO cOCTaBa (MIOCOB SBJISETCS BECbMA CJIOKHOM
1 OTBEeTCTEEHHOI 3ajaveii, KOTopas IO/MKHA pelaTbhCsi B KaXAOM OT-
neTLHOM C/yyae ¢ YueToM creriirueckux ycJJOBHIl JaHHOrO NPOoN3BOA-
cTBa.

B KauecTBe L€rasaTopoB AaJIONMUHHEBRX
CNM1aBOB NPHMEHSWTCS XJAOPHAB Pa3AUYHBX
MeTaJjaoB: XIOPHCTHIl LHHK, XJOPHCTHUT MapraHel, XJopHCThii
aTIOMUHHIT, TPeXXJOpHCTH 60p, YETHIPEXXJOPHCTHIH THTal, UeTHpex-
XJOPUCTHI YIIEPOM, YETLIPEXXJIOPHCTHIN KpeMmHuuil, XJopHCToe MKede-
30, TeTpaxJI0p3TaH H gpyriie coentthenus, B koauyectee 0,15 — 0,20%
OT Beca MeTaJa.

Neitctpiie XJOPHAOB (TBEPALIX, KIJAKNX H JIETYYlX} OCHOBAHO HA
HHKeNPHBEAGHHLIX OOMEHHBIX PEeaKLHsiX, B pe3y/bTaTe KOTOPHIX Mpo-
{ICXOAHT BOCCTaHOBJIEHIe H Mepexof B CMjaB LNHKa, Maprawua, aJjio-
Munud, 6opa, THTaHa B ApYTiX MeTalljIoB, a TAKke obpaloBaKle Jery-
4ero X:JI0pHCTOro aIOMIIHHSA, YBAEKAIOUIero YyacTh BOAOPOAa H3 paclifia-
Ba

3ZnCl, + 2A1 = 2AICL, + 3Zn;
3MnCl, + 2A1 = 2AICL, - 3Mn;
4BCI, + 4A1 = 4AICI, + 4B;
3TiCl, + 4Al = 4AICI, -+ 3Ti.

XnopHCTHil UMHK TpefyeT TImaTeNLHOTO OOE3BOXHBAKHSA, TaK KaK
OYeHb FRIPOCKONUYEH H MOXeT BHECTH B MeTaJn Baary. Kak perasatop
4 TMOMHHUEBbIX CMaBOB XJIOPUCTHIH LHHK B MoOCTefHee BpeMs He MNpu-
MeHsiercA. J1isi 0AMHAKOBOrO BO3AENCTBHS HA CNJAB €ro HeoGXOMMMO
BBOAHTD B |/, pasa Gonblile, YeM XJIOPHCTOrO MapraHua.

_Paéom C XJIODHCTEIM MapraHuem Gonee yaoGHa BCNENCTBH€ MeHb-
{lel ero INTPOCKOMHYHOCTH MO CPAaBHEHIIO € XJOPUCTHIM LLHHKOM.

X7ODHCTHM IHHKOM HE PEKOMEHYETCSi MpOl3BOAHTH Aera3armio
cnaasa AJ113, Tak Kak B cnJiaBe MoBLILAETCS cojepKanie NHHKa, no-
HILXAIOLEro ero KOPPO3HOHHYK) CTOHKOCTD.

O6paboTka CNaBOB B KHAKOM COCTOSHIH (TOPUHPKOHATOM Ka/ust
u Merox., paspaGotannomy M. B. llapowM u M. &. OauHoit
(MATLY), cuc.: fereyer YMCHDBIIEHHIO ra30UachbileHOCTH, I13Mesibye-
‘gr * 7 pHa. TIOBLILIEHINIO MEXAHUYECKHX CBOMCTB 11 ofecricuifpaeT Tpe:

' ' Y DIGTH ' Tb K FepMETHUHOCTb OTNHBOK.

' PUHDE AT LANHSA TpeiCTaBAsieT coboil KpHCTaNAHYecKitit 1o

?', < v €ra upeta. OH HeTHrPOCKOMIYeH. Pacxop ero cocrapasier
» OT BEta CB.XKHX 1€Tas/OB.



Ecny otxons 1 Bo3BpaThi COGCTBEHHOTO NPOH3BOACTEA HTOPLUHPKO-
HaTOM KajHs He ofpabaTeBanuch, pacxon ero coctabaster | - - 1,2%
OT Beca METHNNHYEeCKOH YacTH LIIXTH; ecsii ofpabaTHBanHCh, pacXon
ero cuxaercs no 0,5 — 0,8% or peca wnxte. Ilpu 310M OGecneun-
BaeTcA Nepexojl UHPKOHHA M3 (TOPUHPKOHAaTa KaNHg B CNJaB B KOJH-
yectBe okoJo 0,19%.

[Tpn o6paboTke anoMHHHEBOMATHHEBLIX CIIIaBOB (JTOPUHPKOHATOM
KaJisl BO3MOXHB CJAEAYIOUHE PeaKuu:

3K,ZnF, + 4Al - 4AlF, - OKF- 3Zn;
K,ZnF; - 2Mg = 2MgF. 2KF - Zn;
2AIF, 4 3Mg = 3MgF,- 2Al

Heeneaosanusamn M. B. Laposa u M. @. Ognnoit noarsepxaero,
4YTO peakuHs B3aHMOAEHCTBHA pacraaBnenHoro Mmetasna ¢ K,ZuF,
HIET B CTOPOHY oOpa3oBanHs ¢ropuctoro Maruss (MgFs) H tiprOHuS.

Boccranossennbit 3 K,ZnFs uHpKOHM{I yacTHYuO nepexoant B
CMAaB, @ YaCTHYKO pearHpyer ¢ PaCTBOPEHHLIM B CIIABE BOLOPOLIOM,
o0pa3ys CTOHKHE NpH Temnepatypax [MJaBKH THIDHAB [HDPKOHHHA.
Cesi3piBasi BOZOPOL B NPOYHOE COEAHHEHME, UHPKOHHIl CNOCOGCTBYET
yM2HbILUEHHK Fa30HAaCHILEKHOCTH H YTJOTHEKHIO OT/IHBOK.

LInpKoHKKi akTHBKO NoOr/IoLlaeT BOAOPOA yxe npi Temnepatype 300—
400-C ¢ obpa3opaknen TBepAOro pacTBOpa BOIOPONA B UHPKOHHH H THA-
PHAOB HHPKOKHS.

C Dpyroit CTOPOHBI, TaK Kah PacTBO- o
PHMOCTb LHPKOKHSA B TBEPEOM aTIOMH-  §70
HEH, KaK 3T0 CJEIyeT M3 HarpaMMbl
coctosHua Al — Zn (puc. 53), secvMa 800 7 AL
Mafa, TO IPH KPHCTaJ/M3alMH CnJiaBa ., i
qacTHUM coenHerns ZnAl; 6vayT Bui- wan ! 237
NajaTh H3 KHAKOTO pacTBopa H Cly- &g 7.628] |
HHTb LOMONMHUTEIbHBIMH LIEHTPaMH KPH- ZPﬂfJ'ﬁl

CTa/MH3aLHH, a He3HaunTedbHsle Konn- W
YeCTBA JIETHPYIOLLErO 3/i€MEHTa LHPKO- {
Hilf, nepellefilero B TBepAbii pac- ¢ 75 W13
TBOP, — CNOCOGCTBORATL  NOBHILLEHIKD % Zr
MeXaHHYecK#X CBOfICTB crjaBa. Puc 53 [uarpavua cocTOAHHS

Xumnyeckoe coeauneniie ZnAl, or- <nsasos aaominumi— UHPKOHHA
JaraeTcs NpelMyLIeCTBEeHHO N0 TPaHuLe
3epeH TBEpAOro pacTBopa B BHfe HI Il 3Be il04YEK TeMHOro UBeTa,
JIETKO pas3/iyaeMplX NOI MHKPOCKOIOM.

J1. O. Coxonoscrum, M. H. Baxpomeessin 1t A. T KanaauusiM npak-
THYECKIr GbIH JOCTHFHYTH MOJIOKNATEIbIbIE PCYY.IbTaTH 00pPaboTKY
cn.1apos AJI8 n AJI13 GropLtphOHATOM Ka 1HS R COYETARHII C NPONY BROIT
HX a30ToM. [pH 5TOM yJyuIIWIach CTPYRT)Pa, MOBBICILIHCH MeXaHH-
YeCKHe CBOIICTBA, YMEHBLILIHCH OKICIACMOCTb, 11130824 NOPHCTOCTh B
paspiiTie «6esbiX XJ0NbeB» B OTMiBhax (piuc. 5d).

7 J. M. Mapuenbax, JI. O. Cokoa . ruf 185






1!

Puc. 55. Cxeva 11IpORYBKH KARKOTO METANA3 a30TOM

2 pAf NOHWKEHHR JaBNEHHR a3ora B Gaanowe co 150 g0 0,10—
—0,15 & /em® (¢ 1510 0,01—0,015 Mu 4%, Weneannit 6avok /0 ¢ aNop-
(HBIM XJTOPHCTBIM KanbuneM /] AAR OYHCTKH a30Ta oT BJarn (puc. 56),
CHaGEeHHuI FepMETHYECKH 3aKpuIBalOLIeICR KpuIWKOR /2 fnA 3ak1Ta-
JBBaHUA (3apAAKI) H H3BJIEUEHHS XJIOPHCTOrO Kafblue, keneaHoil ceT-
Koit /5 c OTBEpCTHAMH B 3 MM U IBYMSA OTBOJAMH 3, CUETHMR-Ta30MCP 5,
TPy6KH 8 MeTaJlyecksie Wil KBapuesble gHaMeTpoM 20 mu. ¢ npoc-
BEpJIEHHHMII MEJKHMII OTBEPCTHSIMIE B Konnuectse 10 — 15 ananetpoM
He Oosee 1,0 mau npenoxpanuTeNcHuii knamak J4 Ha JaBlenne
0,3 k" /em? (0,03 Mu/m?), npenoxpaniiTenbhbil Kpau 4 1 coe,zumme.rmnaﬁ
Tpy6Ka 6 c KpakoM 7. Bee wsw Gau-
Ka fpe/lBapiiTeNbHO NPOBEPSIOTCH Ha / -l‘
repMeTHYHOCTb HCNHTAHHEM paB/e- ,r
HHEM C}KAaToro BO3jyXa OT CeTH.
Japnenne a3ora per:.aHpyeTcs no
1I0K232HHIO MaHOMETPA HH3KOro LaB-
nenun 0,10 — 0,15 &I icam* (0.01—
—0.15 Mun/m?)] ¢ Meaxof rpaaynpos-
roil. Baanown ¢ CKaThiv  a3oToM
ZOMKHB OTCTOATH OT NIABHJILHOTO ar-
perata 9 Ha PacCTOAHHII He MeHee
5 m. JlocTyn K HHM A0MieH ObiTh
cpobontimM. Tlpw otcyTeTBiM B nexe
cBOGOAHLIX naowaned 6asioHb B

ﬁm

i
S
-

paMnax MoryT ObiTb BbIHECEHbI 32 = j
npefieNibl  JIABHJIBHOTO OTAENEHIA. -

Bo BpeMst npoiyBKH MeTans He LOM-  Pic. 56. Bauok 115 ofi¢ 1BOKIE KA
WeH cuabHo GYpNHTL M pacrjlecki- aota

BaTbCsl. KOMHYECTBO MPOIAVBAGMOTO 7 — mawoMetp: @ — mp.ivepenme toumll

a30Ta yepe3s CNoii KHAROTO MeTad-
7.

£ — npumnet: 4 - <oyl § -
XNOPHCTHE Kanbypuid

WaanaM:
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13 QODKHO COCTABASTL NMpuMepHo 15— 20 2 B MIUHYTY, YTO COOTBETCT-
B\eT Noka3aHusM Manomerpa 0,10—0,15 k//cu® (0.01—0.015 Muiar™.
TpoACIKUTEABLROCTL TPOAY BKY 3—5 mun.

Han6oaee WHTEHCHBHLIM CPEICTBOM Aerasalliil aJoMyHNEBLIX CMia-
BOB fIBJIAETCS METO] XJIOpPHPOBaHUA.

Ta3socobpasubiii XnoOp, B3aHMOfENCTBYN € aJIOMHHHENM, obpasyer
XJIOPHCTLIR ANIOMIHUR:

2A1 -f- 3Cl, = 2AL,Cl, -+ 322,8 Kaa (1319 dx).

B ny3ulpskH XJIOPHCTOTO afIlOMHHHS, MPOHH3LIBAIOLUHE MHAKHI
cnaas, AngdyHAMPYET BOXOPOR, TAK KaK NapuUHanbHOE AaBJeHHe B HHX
paBHO Hyaw. BennbiBas HA MOBEPXHOCTL BARHLI, MY3bIPBKH BHIHOCAT
BOAOPO1 M3 MeTasuia.

XJ10p, BCTYMasf B Peaklill ¢ BOJOPONOM, 0Opa3yeT XJOPHCTH Bo-
OPOL MO PeaKUHH:

Cl,-'-H, = 2HCI - 44 xan (184 dx),

KOTOPLI Tanike BLIeNseTcs W3 MeTanja, O YeM CBHAETENbCTBYeT Xa-
paxTepHbil 3anax NMpH NpoayBKe.
Ha puc. 57 cxemaTiueckil nNoka3ar MeXaHH3M B3aHMofiefcTBHS
! Xaopa ¢ aJlloMHHHeM H pacTBo-
peHHHIMH B HeM rasaMH (0o
. E. T'opwkogy).
VYcT1anoBKa AJIs1 XJIOPHPOBAHHA
(pHc. 58) cocToHT H3 GansOHa ¢
X/I0POM /, OCYIIHTENTbHBIX CKIISHOK
TinueHko ¢ CcepHOH KHCJAOTOH 2,
pTYTHOro MaHoMerpa & M KBapue-
Pstc. 57 Cxema BaanMoZielicTBHS XJ0pa %O" TPYCKH 4 AHaMerpoM 6 .
¢ amonmunen (o M. E. Topuikony) aJUIOH C XJIOPOM H CKJISTHKaMH
AOJKEH HAXOAHTHCA B IOMELLeHHH,
H30/IHPOBAaHHOM OT JIHTEH HOM.
[Tpouecc XnOpHPOBAHHA BEAETCS B THIJIE 5, HMCIOLIEM KPHIIKY 6
H3 JHCTOBOTO XeJle3a TOMuHHOIH B 1,6 MM € OTBOSOM OTXOAAILKX rasoB
B 6opor 7. Haa THrneM nonmmxeH 6biTh YCTAHOBNEH BeHTHJALHOHHbI
KOXVX. Ksapuepas TpyGka BBOSMTCS B PACHNABNEHHBIS MeTajs Ha
pacctosuin 100 — 150 aa oT gHa THCASA.
Ofpa6oTka pacniasa  MPOH3BOAMTCA NpH  [aBfieHHH OKOJO
100 sx pm. cm. (13332 #im?). TIposomKHTCNLHOCTL O6PaGOTKY 3a-
BHCUT OT MapkH CI.1aBa H KayeCTBa MCXONHBbIX IIMXTOBHIX MaTepHa-

Jo8. TTpy CHITLHO 3arPA3HEHHO 1IIXTE ATHTENbHOCTD padHHHpOBAHUA
YBEAUUUBAETCA H HE A0/MKKa npesbiwath 10 — 12 mun.

No.1e > 10pupopanns TIOBEPXHOCTL BallHbl OYMILAIOT OT LWNlaKa H
[IPOH. " ISIT DA3JMBKY CIJaga.

Tlpn _w: ume - TOPHPOBAHIR e PCKUMERAYETCA LA aJOMHHHEBBIX
€ oo L BLICOKMM € DaHUeM MarCHHs BO nabexxaHHe noTepb MarHusd

H H3MCHEeHUA XHMHYCCKoro COCTaBa.

18-



npeﬂﬁTCTBHeM ANA WHPOKOro BHEAPEHHN 3TOrO0 MErofa ABJIAETCH
TOKCHYHOCTb XJIOpa, BPEAHO OTPaXKAalOWAsiCA Ha 310poBbe paﬁo'rajo—
HX.

14

Prc. 58. Cxema ycTaHOBKH ONS Jera3anHit afJioMH-
HHEBLIX CIAABOB XJOPOM

PaGounit nepconan, oGcayxHBaKoUiil XJIOPHBE YCTAHOBKH, LO1-
WeH OuiTb CHaGXeH 3ALHTHOM OAeXJOlt K MPOTHBOra3aMH (pecnupaTo-
paMi), a Neyksle arperatl O6OpPYAOBaHbl YCH.IEHHOM [PHTOYHO-Bbl-
TAXHON BEeHTHJASLNed.

TloMuMO ferasupytoinero AeRCTBHS, XJOP CIOCOGCTBYET yaalleHHIo

H3 pacnjiaBa APYTHX HEMETAJNNHYECKHX BKJIOUEHHI (OKHCJOB), Haxo-
JASIUMXCSA BO B3BELIEHHOM COCTOSTHMIL.
+ Tlo npemmonoxennio M. E. T'opumkosa, ny3uipbkH napooGpa3oro
XJIOPHCTOTO aJIIOMHHHSA OKa3LIBAalOT Ha B3BELIEHHbIE B PACINaBe YacTH-
UH OKHCJIOB (hoTHpYIOiliee JleficTBHE, CXeMaTHYeCKH MNOKa3aHHOe Ha
pHc. 59.

YacTHUb OKHCJIOB NPUMINAIOT K 11y-
3LIPpbKaM r'a3a M BMeCTE C HNMH IOIHH-
MaIOTCS Ha NOBEPXHOCTb BAHHH, OTKYAa
JIErKO yansorcs.

Cnocob BHICTAHBaHHSA
(BMOpaMHBaHNA) HIH NOI-
CTyMupanus pacniasa B Piic. 59. Cxema OWHCTKH cnJaaea
MesH ¢ NocAeNYoWHM Gbl-  orrason HepacTROPIMEX OKITC-
CTPHIM HAarpeBOM NO TeM- ;08 QJAOTAUHOHEEIM !POUECCOM
nepatTyph pPasanHBEKU OCHO- (no . E. F'opmxosy)

BaH Ha NaZieHHH PACTBOPHMOCTH pacnna-
Ba HaCHILEHHOrO ra3aMi 110 Mepe ero 3aTBEPIEBAKHA H BbiaEJleHHs ra-
30B (BOIOPOZA) B BHAE NY3blpbKOB B aTMocdepy.

3TOT npocToit cmocol Aerasauitii He NOAYYH.T MPOMHILIEHHOTD pac-
NPOCTPAHEKHR, I1aBHbIM 00pa3oM, 113-33 HEIROHOMIUYHOCTH I[pOBEnE-
HHR MOBTOPHLIX I1€PENNIaBOB H TIOVYYEHHH KEeJOCTATOYHO HALEKKBIX
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PeavALTaToR, OCOOEHHO NP npoBeACHHH lleraSa;lH:ﬁ I;I;Her;g:bﬁuenﬂux
TemnepaTtypax, KOrja Ha nopepXHOCTH pacnias g Y e potHas
onicHas IeHka, HenpoHmllaeMas Jnfi Bojopoia. a pybexoM stor
cNocoG nOAVHE Bechha orpadiueHHoe NpHIMeHeHRHe NPH NPOH3BOACTRe
MArHHEBbIX CMAaBOB.

Cnoco6 ferasauin allOMHHHEBHX CNI1apos
rexcaxJ0p3TaHOoMN NPEANOXKeH BNOCIE/HEE BPEMs M. B. [la-
posein 1t O. 1. Huxmiuaesoit.

Tercavopstas (C.Clg) — 3TO OPraHiiuecKoe BELECTBO. Ero yaens-
wuift pe: 2,091 2/cu?, temnepaTypa naasjennsi 186,5°C, TeMmnepatypa
poaronkn 185,5°C. B ot/muie or XJOPHCTOrO Maprania B APYrux xno-
PHLOB reKcaxqaopaTaH He noisepraercs AernjpaTauHi. On wertrpo-
CRONHYEH I NOSTOMY JITA €r0 XpaHeHHsl He TPeGyeTcs CNeuMaTbHbx
\crosuit. Texcaxnopstan Heopor, HelepULMTEH M NPOH3BOAMICH B
NPOMLILLTEHHOM MaciuTate.

JHerasupyiolan cnocofHOCTh MeKCaXNop3TaHa BHIUE APYTHX XJopii-
nos. [Ipsit BBEneHHH B pACTBOp reKcaxjopataH npHMepHo 30% 3aknio-
YEHHOrO B HEM XJI0pa B3aHMOJIEHiCTBYeT C aJIIOMMHHEM, @& OCTaJbHOH
XJIOp OCTaeTCfl B COEHHEHHH C YINepojioM, 06pasys TeTpaxyopaTiilen:

CCl,— CCl, — CCl, = CCl,+Cl, wm C,Cl; = C,Cl, + Cl,,

TpeACTaBNMOLHAT coGOfl MuAKOCTs ¢ TeMmnepatypol kunenus 121°C u
yaeieHuM BecoM 1,624 2/cxu® (npu 157 C). TIpy BBeJenHH TeKcaXJop-
31aH2 B cnnap AJ]19 BOSMOXHE! Cheflylotsie peakuuy:

Mg} Cl, - MgCl,,
3Mg - 2AICI, = 2A1 | 3MgCl,;
2Al+ 3Cl, - 2AICI,

[Tpouece perasawius cnnasa AJI9 FeKCaXJIOP3TAHOM MOXKHO FTpel-
CTaBHTb C eAyOWitM 06pa3oM: Ny3LIPLKH, HANONHEHHBIE CMECbio TET-
DaXx.10paTH1I€Ha 1 XMOPICTOrO ANIOMHHMS, NPOXONAT Yepes DPACMA&B.
B ats nysbipex RudxbynaHpyer Bofiopon, pacTBopeHtilafi B cnnaee, H
yNanfieTcs BMECTe ¢ HuMH B aTMocbepy. BumecTe ¢ 3TnM XnopHeTil
ANIOMEHHI! B3aHMOJlelicTBYeT € MaruiueM, o6pasys XNopHCThI Maril.

Yerarosneno, uto ¢ noBLuLeHHeM TeMNEpaTypel cTeneHb Jerasalin
cnnasa AJ19 ospacraer. Tax, npy TeMneparype 700 — 710°C conep-
auue BOMOPOJA B pacniaBe cocTaBnser B cpefnem 0,12 cu® Ha 100 2
MeTanna, a nocste ferasauuH npi TeMnepatype 740 —750°C conepxa-
Hnepaonopona CHuxaerest 10 0,06 — 0,08 c4® ya 100 2 Metanaa.
cnm!a;;?(on TeKcax/iopsTana B 37T0M cnyuae coctapnser 0,75% ot Beca

Mpt anTee cnnasa AJI9 s CHiptle
TCTLHAST NOPHCTOCTb B OTMHEKAX. [losn
21O C B3auMopeficTBIEM pacniapa c g
ChillleHKeM Cnilapa Bo,.opogon,
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TpHMeHeHKeM CrieltHanbHEX  (JOPMOBOYHBIX CMeceil (cyxux ¢opm
HJH (OPM C MOJACYIIEHHO NOBEPXHOCTEIO), @ TAKIKE MOHIIKEHIEM TeM-
nepaTyphl 3aMIBKH METAN1a MOXHO B 3HAYHTEILHOH CTeNeHw yMeHb-
LT NOBTOPHYIO FAa30HACKIUEHHOCTD cnaapa AJI9.

TMo patnum O. U. Hukumaesoit, M. B. Ulaposa u I'. C. ®anesia”
NOKPHITHE (OPM CaMElt KNH FEKCAXJIOP3TAHOM NO3BOINET B 3HAYKTENB-
HOM CTENEHH YJIYYUINTh 3aNONHNEMOCTh HX aMIOMHHHERbI.Ul CNAABAMY.
Temnepatypa 3aNHBKH CTAABOB B OPMbL C MOKPLITHAMK 0 CPABHEHNIO
C TeMnepatypoil 3aauBkK B dopMul Ge3 OOKPBITHI 3AMETHO CHIKAETCH
(npuMepro Ha 50—60 C), 41O CNOCOGCTBYET YMEHHBIEHHIO B3auMonefi-
CTBUf pacnnapa ¢ BNaroil Bo3flyXa M (hOPMOBOUHBIMH MATEpHATAMH H
o6orauieHu s ero BOJIOPOLIOM.

HaneceHHue Ha NOBepXHOCTb HOPM NOKPHITHS NOBLULIAIOT NJ10THOCT
OTAHBOK # yMeHblaloT O0pa3opaHine B HMX ropsmus Tpemnn. Kpove
TOro, Gnaropaps NpHONINKEHINO K JTAMHHADHOMY LBHIKEHHIO pacniasa
B JHTHHKOBBIX KaHanaxX o B pabodefl nosnocts (opMb NPOHCXOINT HX
Jyuulee 3anojiHEHHE, YTO cNOCOGCTBYET M0.1yHEHHIO OTNHMBOK G€: LUJa-
KOBBbIX BKJIOYEHHE.

Caxa HaHOCHTCS Ha pabouyi0 MOBEPXHOCTH (GJOPM C NOMOLILIO ra30-
BOi{ FOPEJKH, B KOTOPYIO NOJAaeTCsi TOILKO alleTi.ieH. [eKcoXJop3TaH
HaNbINRETCsA NYJBBEPH3ATOpPOM B BHAe 20 %c-HOTO PACTBOpPA B ALETOHE.

JlaGopaTopHble H 3aBOACKHE HCMLITAHIA NPOBOAMNNCH NpPH 3a.1HB-
Ke aNloMHHNeBbX cnnasos AJI2 u AJIS.

INposegennsie MATH naGopaTopHele 1 3aBOACKHE paGoThi N0 A€t d-
3aUHp aMOMHHKeBbIX cnnaBo AJI2 # AJI9 rencax.qopsTaHoM 1aThH
NONOXKHTENBHbIE PE3YJbTATE. B OT.InTHIX fleTa six ra3oBoki NOPHCTUCTE
B GOJBLIHHCTBE cay4aeB He Obl10. JTOT cnocol flerasalluy aTioMuHle-
BbIX CNJIABOB YK€ Halllejl NPOMBILLIEHHOE NpHMEHEHHe Ha Psiie +aBoxk ‘B
B CCCP n 3a py6Gexom.

Mo coobwetnnto k. Mepdu, Ha Muorux aapordy CLUA u Aurasu
06paborka MarHueBHIX CMJABOB, COfIEPXKAINX JAJTIOMHHHIL K IUIHK,
reKcaXJI0p3TAHOM C LIe/bI0 PEry.IHpPOBaHNsi pa3Mepa 3epHa, cTafio 06-
LENPHHATBIM NPHEMOM.

Cnoco6 Aeraszaunu O0puH NnoMoOWNE Bnbpauuny
SIBNSIETCS, NO-BILANMOMY, OAHIM H3 HaH60/1ee HPHeKTHBHBIX 1 yHUBEP-
CAJBHHIX # MOXET Gb(Th HCNOAL30BAH B MPON3BOICTBEHHCM MaclTabe.

Hges ynyulleHust cBOiicTB .IMTOTO NETAN/a COTPA.€HWEM B Mpu-
LIeCCE 3aTBEpJIEBaHIsA Obla BIEPBHI BWCKA33HA HALMM Ci ¢ TeYeCTBEH-
HikoM J1. K. YepHoBeM ette B 1836 r. Oanawn: ycneuiHoe npuMeHy iie
atoro cnocoba Hauanock TonbkKo B 1910 1. B Npon3poacTBe CTAdLHBIX
canTKoB. ONbiTol NOKa3anH, YTO € NOMOLWBLIO ME\AHNYECRHX Ev.tleficT-
Bilil onNpeneneHHoll CHIE MOXKHO BJNATL HA MPOLECC hPHCTALTI3ALHI
MeTaana B opne.

*O. M Huxknwaesa M B Wapns ul.C.daage: o allokpu-

THA GOPM 408 ¢ LIHBKIL 27K AHEHCBOKD: MB1eBI X < taapeny JTIpony 4 iso nsar-
BOK #3 nerknx cnaasooy, Tpyaw MATIHL Jw 63. «MawtthoTpoenhs - 1l
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B pe3ynbTaTe YBEAMUNNACH [UIOTHOCTb CNIHTKOB BO BHYTPEHiiX
ofpeMax, NOJIHOCTLIO YCTPAHMIHCL Ta30Bbie NY3bIPH M YAYHIIMJHCH
MexaHIueckhie CROfCTBA CInaBa.

B nocsientee BpeMs HHTEDEC K H3YUEHHIO METON0B AKTHBHOTO BO3-
JeficTBHS Ha IpolecCc KPHCTANMH3AUMKE METANNOB 3aMETHO BO3pOC
(MexaHnueckas BMGDAUHS H HANOMEHHE YNbTPa3BYKOBOTO NONfA, Bsa-
Met npepnoxentoro J1. K. UepHOBbIM NepPeMEEHHST XKHIKOIO MeTa /1Na
NyTeM COTPACEHMR MM BCTPSXHBaHHs).

TMox coTpsiceHHEM M BCTPAXHBAHHEM OOhNHO MOHMMAIOTCH Kone-
GaHufl HEBhICOKOM YacToTer — fo 1,0—1,5 2y ¢ amnnutynoit go 100 mm,
a noj MexaHuueckoit BHOpalmesi — Konebanua Gonee BHICOKOfl yacto-
Thi: 0T 1,5 70 10 000 24 c aMnaurygoit 0,01 — 5,00 ss. Y nbrpaseyko-
pas o6paoTka CONABOB CoOpepluaercs ¢ uactoroit o 10000 2y u
BbILLE. .

lNpakmisueckn BHOpaUHA KOKHJbHHX (OpDM B IPOH3BOACTBEHHBIX
yenopusx 6bina ocvutectsieda H. H. CuuprogeM # K. M. Koponesbi
eule B 1938 I. Ha OTNMBKAX aBHAUHOHHHX NOPLIHER H3 antoMHHHEBOro
cnnasa. Ecan npr ofblNHOM NHThe 6paK N0 ra3oBbIM PAKOBHHAM 3THX
neraneil 6B BEAMK, TO ¢ NPHMEHEHHeM BUODAUMH OH 3HAYHTEJIBHO
YMEHBLIHACSH, TAK KaK BbileJeHHe Ia3a H3 MeTanna ob.1eryuioch.

A. A. Topuikor # B. B. Barus nosaxee npuMeHHMJIH BCTPAXHBaHHe
¥ BHODALKIO NOJOTPEThIX KOKHNbLHBIX HOPM AR ANIOMHHMEBWX OT/H-
BOK M3 cnniapoB AJIS 1 AJI27 ¥ npHIINK K BLIBOAY, YTO MEXaAHHYECKOE
BO3JIEfiCTBHE Ha pacnnae BO BPEMS KPHCTANNH3AUMH NOBLIIAET Npou-
HocTb Ha 10% ans cnnaea AJI27 npu uactore 3 2y B amnauryae 10 mnm
1 Ha 27 % nae 3TOrO XKe cnnaga Npx yactote 15 2y.

Uewm Bbillle yacToTa BHOpauMH, TeM GONLLIE BO3PACTAeT HPOYHOCTD
cnnapa.

OnbiThl GbINH NPONOIKEHE! B 3aBOACKHX YCXIOBHAX HA CEpPHRHBIX OT-
JHMBKaX pecoM 28 k2 3 cnnapa AJI5. K KOKHAIO (C 3N€KTPOOSOTPEBOM
no Temnepatypbl 470 — 500 C) 6bin  npukpennexsl Jpa NHEBMaTHYe:
CKHX BUOpATOPa C AHAMETPOM NNYyHIKepa 50 Ms, OOECHeyH BAKIHX BHE-
Paunio ¢ yactotoit 500 ay npy aMmmiutyge 0,5—2,0 sM. OnbiTHEIE OT-
JIMBKH HMENH CJI0XXHOE OYEPTaHHE ¢ NEPEXONaMH OT TOHKHMX K TONCTHIM
ceyentsM. Hanuume TOnKiX pefep Ha noBepXHOCTH OT/HBOK HACTO NPH-
BOAHJIO K NOBLILEHHOMY 6PaKYy JIHTBA N0 HEIONHBAM M XOJIOAHBM CNa M.
TpumMenenne BHEpaURH yCTPAHHNO 3TOT BHJ 6paka. CTpyxrypa MeTan-
?Sozamemo Yayuylinacey, MeXasmyeckue cBoficTsa NOBbICHNKCH Ha 8 —

I‘apMommecxne (Gesynapueie) KoneGanms MOXKHO HCNONBL30BATH ANA
BOSAEHCTBIA HA MPOLECC 3ATREPLEBAHNS OTIHBOK M nonyyenus Hx C
Gonee HM3MCIIBYEHHON CTPYKTYPOH M GONEE MOBLILICHHBMH MeXaHiye-
CriiMi cooficTeamu. Hanoxeren YNLTPa3BYKOBOTO NOJA C BO3PACTAIO-
WEeH 4acToTolt BHOPAUHH JOCTHIACTCS YCKOpEHHEe KpHCTanau3auMp H
OLHOPORHOCTH CTPYKTYPB! MO TOMIMHE Tena OTNHBRH (cnutka). Yera-
;{o{s.n:eno, HTO NP HATOKeHNH YNbTPA3BYKOBOTO IONS ¢ yacToTOi

-10* 2y, npopoitruTe it T KPUCTANIH3AIMY UHHKA YMEHBLIAETCH



ua 10%, a npu uanoxeunu nons c yacroroit 3,7 - 10° 2y — ua 35%
NO CPABHEHMIO €O BPEMEHEM, HEOOXOLMMLIM NS KPHCTANH3AUMH B
HeNoJBHXHOH H3NOKHAUE.

A. I1. Kanyctun o6psicHART 5TO AIBNEHHE TEM, HTO O6PA3OBABLINECS
M HECKOJbKO NOJpOCLUIME 3apOfbllleBble KPHCTANML NPH BUEpALKU
Gonblle He PACTYT. a CTAHOBATCA UEHTPAMH HOBBIX 3apoAbueft.

INpoTekalowuii npouece 06pasopaHts 3apofbiLef HAMOMHHAET Len-
HYIO PeaKUHIO, B pe3ynbTaTe KOTOPO# BO3HHKAET MHOXECTBO UEHTPOB
KPHCTaN/NH33LNH, 3a00JHAKLIHX 06HeM CIHTKA.

B HeKOoTOpbIX HeMeUKHX paboTax ONMCAHB! OMHTHL, B KOTOPHIX aMl0-
MHHMEBBIE CONaBbl OOpabaThiBasikce 3BYKOBEIMH BoNHaMH. Xopoluas
Jlerasallift  pacniaBa JOCTHralach nocie 06paBoTKH €ro 3BYKOBBMMH
BONHAMH B TeueHHe 45 — 60 aun. O crenexn ferasauuu cyiuau 0o
NNOTHOCTH CAKTKOB H N0 KONHYECTBY ra30B, H3BJEYEHHHX H3 06pasuon
DpH Nepennaske B BakyyMe. Bbuni Takke npoeenexst onkiTe N0 Jierasa-
UHHM  pacnnaea YJLTPasBYKOBBIMH KONEGAHHAMH C MONOXKHTENLHbIM
3heKTOM.

M. B. Anbrmanom, B. I1. Crotume, T'. Y. SckunmiM v 1p. B pa-
Hee NpOBeJIeHHbIX HCC/ENOBAHHAX™ TeMneparypa Aerasausi MJaBoK
MeHbUIero passeca ycraHoenexa 720—740°C.

AHanus peHTreHorpaMM nokKasan, YTo yJbTPa3BYKOBOH MeTOA jiera-
3aUBH NpH OJMHAKOBbIX TEXHOJOTHUYECKHX YCJOBHAX MO3BOJIAET MONY-
YaTh OTAHBKH BLICOKOrO KagectBa no naotHocti. OnelT o6paGoTku
cnnasoe AJI3, AJI9 u p. noxkasan Takwie, YTO COnepXaHue TRTaHa B
CNnapax NopbiLLAETCR He3HauHTeabHo (B npefeaax 0,01—0,03% B nnas-
ke BecoM 200 k2). Ho 310 MofuduuHpoBaHie CKA3LIBAETCH NOJ0KHTEIh-
HO Ha MAKpO- K MHKPOCTPOEHHH OT/IHBOK H Ha NOBLILIEHHH HX NNACTHY-
HOCTH.

JlanHvle MeXaHMYeCKHX HCMHTaHHil 06pa3lop MHOTHX NNaBOK NO-
Ka3anH, 4TO BeJINYRHA YINHHEHHS noBbliuaerc’ Ha 16°.., a npegea
NPOYHOCTH OCTAETCR MOYTH 6€3 H3MEHeHHA.

IMo paunbM, nonyyexHblM na ycranoewxe Jlapnena — I'ypuenko,
cofiepanne ponopofa B cniase AJI9 nocne yneTpaseykosoil nerasa-
uni coctraBuno 0,05—0,1 ex3/100 2, 4TO COOTBETCTBYET NPHMEDHO Mpe-
NeJy PACTBOPHMOCTH BOAOPOAd B TBEPAOM ANIOMHHHK.

TpoBepka xuMHueckoro coctasa or1#Bok nocne 30 AHeil HENPephB-
HO paboThl LEXa NOKA3ana, 4TO TpeflelbHOe COfiepXKaHHe THTaHa
nocraraer 0,1%, uTo B 3 pasa Menbuie ponyctiMbx no 'OCTy nph-
Meceil 718 noboro anioMEHHEBOro Cnaea.

BoaHOBOAB! paccuiTakb Ha 3—4 NNaBki, nocsle yero HX xeobxoni-
MO OTPEMOHTHPOBATH NYTEM HanJaBrH Ha pabounil TOpeL THTaHA apro-
HO-1yroBofi cBapKOi

SKcennyaTauus npomsliiennoro arperata Y3/-100 nns yxasauHon
Uend MOKa3dana ero HaneXHOCTb H NPOCTOTYy OGC/YIKHBAHHS.

*M B. Aanbtman B . Cnoruu I B. Buunorpanos u
T. H. 3¢ k1 H. «O BO3NEHCTBUN YNPYTHX KOJeGaKHIl Y. AbTPA3pYKOBOH YaCTOTH
Ha nponecc ferasanuius. sHaneerits» AH CCCP, OTH, 9, 1958 r.
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CnocoG ¢gu.IbTPAUNN XHAKOLO METAANE, ap-
COPGIP\ IO HEMETATMIYEChiIe BhIIOUEHNH, 3aKNIOYAETCS B CReAyio-
LeM.

B Metan1, HaxoASUWICA B Newd, norpysawoT ¢uastp, npeAsapu-
TeI6HO HArpeTwii 1o 700—800-C, y nepxiBaeMbiil B pa?ouem NIONOKEHHH
Ha onopuoN npucnocoGrenid. B ¢uasTp, clenanHuit U3 rpadmToBOrO
THIISl, HA JHE KOTOPOrO HAcBep/leHbl OTBEPCTHA, HACHINAKOT KPOLUKY
npensapiTebHO CONABAEHHOTO H pasupobaenHoro atoca croeM 40—
60 sw ¢ pasmepoM KyckoB 5—7 ma. [Ipit MOrpyxeHHH TNOLOrpeToro
¢uibTPa MeTan1 CBOCONHO NPOXOAHT YEPE3 KPOLIKY H 3aNONHFeT UH-
Annap. [pu Takoit GUABTPAUKM CNJAaB OUHILAETCA OT HEMETannuvye-
CKHX BKJIOUEHHT, B TOM YHCNE H OT TOHKO{T B3BECH OKHCJIOB ANIOMHHIA,
(NTIOCOBLIN, ULIAKOBBIX H APYTHX BRJIOYEHHH.

Koscrpyriu# GuisTpos pasanunbl. Onu MoryT GbiTh BCTPOEHH 1HG0
B neuax (OnbiT MOCKOBCKOro 32B0jia BTODHUHOIO aJIOMHHMS NPK NNas-
Ke CMJABOB B OTPAKATELHLIX NEYaX C pa3faTOuHOll BaHHoil), nhGo B
JIHTHIKOBHIX CHCTEMAX JHTEiHBIX (PopM.

B nacrosiwee BpeMsi GUABLTPAUNS XHAKOTO METaANa B NPOMBILLJEH-
HON Mactlitabe MPIMEHAETCA NPEHMYIECTBEHHO B MPOH3BONCTBE BTOPHY-
HOTO aJIOMHHIA A5 OYHCTKH PaclyiaBa OT XeJiesa.

OnHano 3TOT cNOCOG MOXET HaliTH Gosee LIMPOKOE NPaKTHYECKoe
npuMeteHie B NPOH3BOACTBE aJIOMHHKEBLIX cnnaeoB. [Tonaua xuakoro
MeTanna B JuTelinyo GOpMY CKBO3bL C/JIOH KYyCKOBOro MaTepHana flaer
BO3MOXHOCTL CO3MaTb MAMYIO JIHHERHYIO CKOPOCTb MOTOKa MeTanna B
JHTHIKOBOI CHCTENE.

[Ipunterenne GHALTPYIOUHX CTOAKOB OCOGEHHO BAXKHO MPH 3aMB-
Ke BBICOKHX JIHTeibiX GOPM, TI€ CKOPOCTb ABHIKEHMS MeTajsa B Ha-
YanbHuil NepHOA ovelb BCAHKA. CHHXKEHHE B CTOSIKE CKOPOCTH MeTan-
213 cnocoOCTBYET YMeHblNelHio oOpa30BaHHS LUNAKOBOR MEHbI K Ny-
vipei. Kpome Toro, nprnMenss Aas (QuabTPa cOOTBETCTBYIOUIHE MaTe-
PHadbi, MOXHO NPOH3BORMTL NErHPOBaHHe H MofHGHUHDOBaHKe pac-
n1aBa.

Onbitbl no QunLTpauMy XHAKOrO MeTajana npoeofuauck B. C.
KanaGyuiknusiM 8 M. B. TTukyHOBBIM.

B nauectBe HenpiTyemoro Matepnana Gbin B3AT anoMinmit Mapku Al,
YACILHLIL BEC noTOporo npu Temnepatype 750—800°C npuuuMancs
paBubiM 2,38 I fear®. MarepuanoM ¢gunstpa ciy)un Apo6leHnblii Marse-
3T yeTupex (bpamgni‘l ¢ pa3mepamu Kyckos: 0,5—0,8; 0,8—1,0; 1,0—
1,5, 1,5—2.0 ca. KycouxH MATHESHTA MOMELATHCE B CTanbHyl Tpyby
atamerpod 50 s, B HIBKIEM KOoHue KOTOPOﬁ ANA yNepIKaHHA Mare-
30T ynpeniatach cranwHas cetka. CobpanHelfi TakuHM oGpasoM
¢uanTp narpesaacs neq: 1 onuToM 0 850°C.

CKnp()\flEO'lg:";"an‘ e mm Cepinl ONLITOB H3YYAMOCH BAHSIHUHE Ha

HLLETO ¢ lonl HJ{rPdu"" ﬁ‘ ~:epnu KYChOB (pi16TPa, TONWNIL GHALTPY-

Hem o r”nna', a ra’mKe BO3MOMHOCTS 3(xpeKTHBHOTO

BT IPRCTOL - 5t ‘-rnn;l - MaTepHaaa (uaLTpos (BTOpHCTHIX cOTeil:
: NUCTATO Kanolisl, QTOpHCTOro HaTpus.
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A. T. Cnacckuit,” M. B. Tukyuos n E. A. JleGener coobmatoT o
Pe3yJIbTATAN ONUCTKH PacniiaBa OT HeMEeTaTHNe hHX BKJIONEHHIl My-
TeM NpuMeHets (MHNBTPALNH UYepe3 Kyckopbie (ILTDhL

Pabora ¢uABLTPOB OUEHHBANACH NYTEM CPABHEHUS KOJIHNe(TBA
nnex Jio M nocne Quabtpaustn. B kavectse ¢unbrpa ucnonssosaaich
KYCKH MAarHE3nTOBOIO KHpNH4a pasMepaMi 5—10 sy B coe, ToMWk-
noit 50 1 100 staL (CEPHH ONBITOB € OB HLIM MATHESHTOM M KYCKaMi He-
CMa4yHBAEMOrO MAarHe3nTa, MPONHTAHHOIO NapadHHOM).

Jlna cpaBHeHHs NPOBOAHNACH TaKike paboTa No GUABTPALHH aMo-
MHHHEBBIX CIABOB Yepe3 CTEKJIOTKaHb.

[lo cBunereabCTBY aBTOpPOB, KYCKOBOH GHALTDP fIBNAETCH OYeHb
JeHCTBEHHBIM CPEACTBOM JINA OYHMCTKH OT B3PEieHHBIX BKJIOUEHHH.
QuaAbTp K3 KyckoB 5—10 sM, Tonutnuol 50 am 3agepmiBaer H0—
70° vactiu pasmepoM | 1 s, a npn Tonimine 100 sa ynepxueaercy
90—95% Takux uactu. [Ipu Gonee KpynHeX vacTHUaX JelicTBHE
GuALTPa BhIpaxaeTc eule Godaee yerko. JleficTeie ¢unbTpa, HecMauu-
BaeMOro (HJIbTPYeMOil MUJKOCTBIO, HECKOJBKO XYXKe

JeiicTBie KyCKOBOTO ¢HNbTPa OCHOBBIBAETCA He CTOJIBKO Ha MEXa-
HHYECKOM YJEPXKaHHH B3BELIEHHBIX YACTHL, CKOJNBKO Ha NpHJIHNAHHH
(amresun) HX K KyckaM QnibTpa H 3afIepXKNUBAHHH B 30HAX NOHINKEHHOrO
JAaBNEHH .

¥YIMeHHO no3toMy uHcTO MeXaHHyecKHil (QHALTP-CTEKNOThAHb NOYTH
COBEPLUEHHO HE 3a/ePIKIBAET YaCTHL MEHbLUero, YeM fyeitka, pasMepa
K XOpOLlWo yaaBniBaer 6oJliee KpYMHbE YaCTHLbL.

Hayyenue H3NOMOB CANTKOB, OT.IHTBIX METOAOM (uAbTpauMM, Do-
Ka3aJ0, YTO CpeflHAfl 3arps3HeHHOCTb METanna yMeHblulliach, OpH-
MepHo, B 2 pa3a.

ABTOpPH NpPHXOLRT K BbIBOA), YTO QHJLTPAUMR Yepe3 KYyCKOBbIE
GHABTPH B YCJIOBHRX NO/1YHENPepbiBHOTO NHTHA aMOMIHHEBBIX CNJIAaBOB
JlaeT BO3MOXKHOCTh 3HAYMTEIHLHO MOBBICHTE HHCTOTY MeTajja no nne-
naM. [TpH 3TOM OHY PEeKOMEeHAYIOT GHJBTD NOMEUIaTh B pacnpelemTelb-
HYIO BOPOHKY. @ B Kauectse (UIbTPYIOWMX MarTepianop NpHMeHsTh
LpOOeHHET MarHE3HTOBLIT hHPMHY H c/1aB GTOPHIOB.

[NpuMenenne 1POGIEHHOTO IIAMOTA TAKKE BO3MOMKHO, HO B 3TOM
Cnyuae BO3HHKAET OMAaCHOCTb BCMBIBAHNS KYCOYKOB (uasTpa H B3aii-
Moneiicrensn anmomunng ¢ SiO.  (KpeMHe3eMOM), BXOAfILWM B COCTAB
uamoTa. MarsesuT TAXKEIee KIAK0T0 aMIOMHHILA It XHMHYEChHl He B3aH-
MoneificTByer ¢ HitM po 1000 C.

OuabTpausist pacniasa yepe3 KYCKoBEle QHNLTPbI Obila 1CNONb30-
BAHA Ha MOCKOBCKOM 3aBOj€ MANOIHTPaXKHBIX aBTOMOOHW.1ell B uexe
JMTbA NOf JaBNEHHeM ATIOMIHIEBBX CNNABOB.

PuabTpaUus MPOBOALTACH NPH 3aNUBKE PAATHUHEI X dTIOMIHHEBBX
cnnapos AJI9B, AJ114 it AJI3Y u ap. PHABTPYIOUIN MaTePHAMON CTY-
HJ ApOSNeHHL MarHe3nTOBbll KHPNHY 113 KYCKOB 12—15 mwu, npo-
KaneHHblil nepen ncnoabsosanueM npu 900°C. KycnoBas sacbilihe 3a-
TPYXAJ4Ch HA LHO hapMaHa csoem WO st Merana sabupaics TOIbiad
U3 KRApMaHa ¢ NPOYILILTPOBAHUBMN PACHIABOM, NPOLIUAILHAM Hepes k.-
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exoBoit ¢uIbTp. 3arpyska dyllex, 6pakoBaHHbIX JieTaJjefl H Wpecc
OCTATROB npouzno}mna‘:b TOMbKO B BaHHY DBHE KapMaHa.

[as ¢uabTpauis UHIKOBOrO clliapa I:IAMI ucnonbaoa.?rnca uy-
PyHHBifi THFE.Tb HECKONbKO BHOH3MEHEHHOH KOHCTPYKUHH. 18K kak
B KNIKOM LHHKOBOM CNJaBe MATHE3HTOBAS 34CHINKA BCMJIL(BACT, OHa
NOMelIlA14ch HE Ha HE KApMaHa, & nofl HHM. CILTPauls paciiaea H
B 3TOM C:1yyae o0ecreyHBata 3HayliTe/bHOE NOBBILIEHHE YHCTOTHI MeTas-
13 1 B TO XK€ BPENST HE OCTIOKHSLIA H HE 3aTPYNHsAa paboTy NHTeNLIHKOB.

§ 7. KAYECTBEHHBIE H KONHNECTBEHHBIE METOAbI
ONPEAENEHNHA
COMEPWAHHA FAS0B B AJHOMHHMEBBIX CRJNIABAX

Onpefiefiennio COfepKAHMNS Ta30B B LUBETHBIX MeTajilaX M CJapax
JI0 NIOCTENHETO BPENEHH YAESN0Ch Mal0 BHEMAHHKS.

Paspaboranubie B noCAeIHAE COflbl Pa3JHUHbIE METORb ONpefeeHHs
CONEPMAHNS Fa30B B METaaJaX H CMJIaBaX XOTH HeCKOJBKO CNOMHB! U
TpeSYIOT YCTAHOBKH CMELU3/bHOM anfapaTtyph, HO B MPAKTHUECKHX
YCMOBHAX AK0T JIOCTATOUHO TOUHLIE M BIIO/HE BOCTPOH3BOAMMELIE pe-
3yJIbTaTHL.

Paansiyaior clefylowne KauecTBeRHble H KOJHYECTBEHHbIE METOfN
onpefieleHHs COMIEPKaHHA [a30B B JIEFKHX CHJlaBax.

KayeCTBEHHLID MBTOAR!

MeTton onpefleseHusi npoueHTa NOPHCTOCTH
Dpo6HH X OTNKBOK H yjfenbHoOro Beca (MaAO0OT-
HOCTH) NHTHX 06pa3ioB sABAsercs HanGonee MPOCTHM H
pacrnpocTpaHeHHbiM Cnoco6oM OMNpefiesieHisl rasop B METaJlle.

Jlng ucnbiTatus NpuMenstoT o6pasiibl pasnHuHOi (GOPMHI.

Ha nekoTophiX 3aB0aX NpH JHTbe AMIOMUHHEBHX CNJIABOB NPHME-
HAKT  UNJHHADHYECKHE OTJIHBKH NHaMeTpoM 75 mm K BhicoTOR 75 MM
€ MaCCHBHOI KOWHUECKOH MPHOBIILIO.

YaensHuiit Bec OMNpEJIeSIIOT B3BeUIMBaHHEM 06e3xupeHHbX obpas-
OB 1A AHANHTHYECKHX Becax.

TpoSuyio otnuBky paspesaror 1 no ceuenmto OMNpefie/IfoT NPOUEHT
NOPHCTOCTH B BHJE OTHOLLEHHS MJIOWAMeH MOPHCTOCTH H MJOTHOTO ME-

Tanna. Nocne paewnpanun u onpegenewns YAeJBHOFO BECa MPOLEHT
TIOPHCTOCTH OTJIHBOK PACCUHTBLIBAIOT 110 OTHOLUEHHIO:

TeoperHueckan naotHoCTE — dakTHUCCKAn NAOTHOCTD

- 100.

Teoperhueckan naoTHOCTH

Cymnoets cnocofa sakmouaercs s TOM, YTO 0Gpa3eil, BbIpe3aHHBbI

H3 npobubix obpaslios, HarpepaloT Npu Temnepatype, NPH KOTOPOIt
HCKJIOUCHO NPOHHKHOBEHE Ta30B 13 NCYHOrO npocrpanctBa B obpasen

WIH BLIICACHIC ras0B 13 o6pasua. [azopast NOPHCTOCTL, O6pa3yemas



nocsie TAKOH 06pPaGOTRH, NPOMOPUNONAJILHA BE-1HYIIHE CONEPHKAHNS
BOAOpPOJA B Cnnase.

Mexay creneketo NopHcToCTH 00pa3ua H cofepaHeN BOJIOPOZa B
cnaaee CYWeECTBYET NPAMAA 3apHCHMOCTb (pHc. 60 u 61).

B xauectBe Harpesareaphoil CPeAbl ANA aNOMHHUEBHX CMNJABOB
NPAMEHAETCS] ABYXPOMOBOKHC/ILE Kanmit. O6pasib H3 TOHKOFO JHCTO-
BOro Marépliaja Mepel HarpeBoM B3BELUKBAIOT Ha BO3AyXe H B GeH3uHe.
Bec o6pasua 2—5 2. eaateaskan TouHocts npu OrpeaeneHHH NNoTHO-
et +0,001 2/em®. Cnoii ruapathbix okiciop NpeABapHTEIBHO CYHILA-
0T C TOBEPXHOCTH 06pa3uOB, KOTOPbIE 3aTeM 6bICTPO NOrpy®aT B
pacTsop ABYXpOMOBOKHC/IOr0 Kamif. [locne BwIEPMKH B TeuenHe on-
PEASIERHOIO BPEMEHK O6pa3libi M3BNEKAIOT H3 BAaHHLI, OXJAKAAIOT Ha
BO3AYyX€, NPOMBIBAIOT B KHMNALLEH BOJE N BHOBbL BIBELUKBAIOT.
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Puc. 60. 3apucuMOCTb MeX- Puc. 61. 3aBHCHMOCTD MEXAY HC~
AY HCTHHHEM COREPMAHIIEM THHHHEM CoucpXanineM BooopoRa B
BOLOPOA@ B TEXHHYECKH YHC- cnaape asloMuusA « 7% MarHHa M
TOM &JIOMHHHH ¥  TOpHC- NOPHCTOCTBIC OO pa3ua hocAe Karpes
TOCTLIO 06pasna, OTAHTOro B BQHMA €ro B BaHHe 13 RBY XpOMOBO-
3eMAHYI0 HopMY KHCAOTO  haNiHa

3ot €Noco6 pekOMeHnYeTCH NPHMEHSTS JNf ONpeneNeHHts nopHeTo-
CTH CIJ12BOB, B KOTOPHIX cOfepxakile BoJopoja npesuiuaet 0,2 cu® Ha
100 2 cnnasa.

Metoa 3aTsepnpepaHus NOJ pPa3pPEXEHHEM
HJH BaKyyM0po6 bl OCHOBAH Ha TOM, 9TO ofbeM 06pasylolnX-
€Sl NIOp CNfiaBa, KPHCTAAAN3YIOWErocs Moj paspexennen, GONbLIE TOro
06beMa, KOTOpHIl OHi 3aHHMamH Obl, €C/IH 3aTBepAeBaHiie CrJiapa npo-
HCXOLKN0 Gbl NPH HOPMAJLHOM NAGJACHHH.

Ot1o6paHHas 13 Meul CTallbHbIM, NPeiBapPHTEAbHO MONOTPETHIM
THIJIEM, IPOGa AKHUAKOMO aJIOMITHHS HAH €r0 Cr1.1aBa (1OMeLL3eTcs: B rep-
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MeTIVeCKHft ROXKYX, B KOTOPOM CO3/IA€TCA pa3pexenne, nopsiaxa 20—
40 s pr. cm (2066—5332 #/417). 3a cocTosinHeM NOBEPXHOCTH MeTanna
B THIYIE BO BPEMSI 33TBEpAEBAHNA H HHTEHCUBHOCTLIO BBUIENEHHA NY-
3pPLKOB ra3a HaGMIONAlT 4Yeped CrellHallbOe CMOTPOBOE CTEKJo
(puc. 62). Ecim pacnaasienHbiii METaAN! CHALHO HACHULEH ra3aMi, npo-
HCXOANT HHTeHCHBHOE GypJeHue Npobbl B THTNE, KOTOpoe OyneT mpo-
JIOKATBLCA ¥ MOCNE HAyaaa 3areepleanis. IToBepXHoCTL Npobh §y;1e1-
HMeTb Bb{IyKMbi€ OYEPTAHHA C BO3MOXKHBIM OGPa30BaHHEM Ha Heil Me-
cTHeIX B3AyTHT. Ecnn pacnnapnedHbii MeTajsl HachiieH rasaMu
MeHullledl cTerneHs, GypnieHne NPOHCXOAHT MeHee HHTEHCHBHO H NoBepXx-
HOCTb Mpo6H  CTAHOBHTCH MeHee BLNYKAOH. Pacnias, cBoGofmmuii or
rasos, He GYPJHT MPH BLUIEPIKKE MO pasperxeHHeM H NOBEPXHOCTbL
npo6bi NpuoOPeTaeT cerka BOTHYTOE OYepTaHiie, BCAEACTEBHE YCAfKi.

[o Buay NOBEpXHOCTH npoGki, Xapak-
Tepy H PacnonoxeHuio nop (nocie pacnu-
JIOBKH Npobul 6€3 JONONHHTENLHON MeXa-
HHYecKoil 06paGoTKH NAOCKOCTH paspe3a)
OMpee/sieTcs COAepKatne rasos B CNNage.

HanexHocTe BakyyMuoii npo6et 1 foc-
TOBEPHOCTb Pe3yABLTATOB 3aBHCHT OT COG-
JIOLEHIST PEXXHMA PEryNnpOBaHHA  CKO-
POCTI! CHHMEHHS JHaBNeHHS I CKOPOCTH
OXJAXKNEHHA NPOGH.

Tak, rpH cAHIKOM GoabLIOM paspexe-
HHIt NPOHCXONHT Ype3MepHas Aera3aLHs
NpobH .0 €€ 3aTBEpAeBaHHs, H MOITOMY
HCMBWTAHIE BBIABUT COEPrKANHE Ta3oB Hif-
xe taxtuyeckoro. Tlpn  HepocTaTouHOM
Prc. 62. MpuGop nis ox-  PA3PEKEHHN BBULENEHHE TA30B npn  kpn-
A3KACHHA LOR pa3pexe- CTaJNIH33lUHH HEe BHLIIBHTCA B MOJHOI Me-

HHen: pe. OnniTHeM nyTeM ycTaHopnemo, 4TO
HanGonee JOCTOBEpHBIE pPe3yNLTAaTH 0PI
HCTMBITAHNAX ANIOMHHIEBLIX H MarHHeBHIX
ClI1aBOB AOCTHTAKOTCR NPH paspemenny 2040 ap pm. cm. (2666—
5332 n/m?).

Heneimakus neoSxommmo NPOBOLHTL NPH NOCTOAHHON CKOPOCTH OX-
TAKACHHR NPOGHL.

Tak, ecn npoussogiTs NOAPSIL HECKOMBKO HCILITAHINE, TO ROMKYY
H OTHEMHAA KPBILUKA HAMPEBAIOTCS, YTO MOIKET NPUBECTH K CNERYIOWIM
HEKENATENLHLIM OCNeACTBH AM:

. ngxgigzr,c:::gszm npomaaauu'nosep\'uocru COEJIHHEHHA KDBILIAL
KOMYXOM, TCA GOsiee TEKYUIM 1 He MChMTOYaeTcA NOACOC BO3-
AyXa noj Kpbiuky;

6) vanakacune kaxg

161§ ChOpPOCTLIG.

[pyt wacrom NPOBCAGHIHIT HCNLTAHNE (1eHRY 1pnbopa 11 KPHILAH
TAMAAIOT BO.OIF 111 BOIAY NOM,

! - nacoe, 2 — emorpoeoc oxno

Jiofl nocnenyiowedi npoGuy NPOHCXOMHT C MEeHb-
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BBOAHTCS HANPABJNEHHbIl NOTOK KOAEGaHuil CBEPX3BYKOBON YacTOThi OT
cneunanbHoro rexepatopa. INpuMensiores yactots: or 100 10 6000 xey;
notpe6}{aﬂ HaCTOTA ONPENEIAETCH COCTOAHHEM MNOBEP\HOCTH, BEJIHYH-
HOW 3€PHa HMCCIEYeMOro MatepHana it pasMmepami nopokce. Hcnosb-
3YIOTCA NETOIW OTPAKEHHBIX («3X0-METOL»)  NPOXOaRLX (NpPO3BYNH-
BaHHe) Konebaunit.

B nepeoM cyuae JOCTATONHA OfHA CTOPOHA OOBEKTA, BO BTOPOM —
HeoOXonHM JIOCTYN K 00eHM cTOpPOHaM o6neKTa.

Cnoco6 NpONUMKY MQCAOM 33KJNIONAETCA B CNELYIOUIEM: H3LETHS
noc/le TUIATebHOH OYHCTKH OTPYAIOT B ropsyee Mac/o NpH Temne-
patype 140 —160 C 1 BBIEPKHBAKT OKONO NONYHaca. 3aTeM HX Npo-
THPAIOT H BHICYLUHBAIOT, N0CJ/Ie Yero NMOMeLaloT BO B3BeCh Mena B BOJE,
TONBLKO B YETHPEXXJOPHCTOM yrnepone, nHGo Mena s cnipre. [orie
NPOCYWIKH H3JleNHs OKa3biBAIOTCSl NOKPHITLIMH TOHKHM Cl0oeM Mesa,
Macno, 3aTeKlliee B MOBEPXHOCTHbE TPELUIHL], BLIIENSETCS HAPYXKY,
BLISIBJISIST TEM CAaMbIM MECTOHAXOXJeHue JedeKTa.

Jtomunecyenmuoill KOWMpPoOAL 3aKMONAETCA B CJEAYVIOWEM: H3ZeaNe
NOKPHIBAIOT CIOEM MAC/IAHHCTOrO JIOMHHECUHPYIOWLEro pacTeopa («(dato-
OpPECUEHTHBLIMY YepHUJIaMH»), 3aTeéM MOBEPXHOCTb NPOTHPAETCH H pac-
CMaTPHBAETCS KOHTPOJIEPOM B XKENTHIX OYKaX B TEMHOM MOMELLEHIH B
yabrpagiioneroBoM ceere. JIIoMHHECUEHTHbI! pacTeop, Nnonapuwsil B
roBepXHOCTHBIE JleheKThl, NOA AEiCTBHEM YNbLTPaHO1eTOBOrO n3ayye-
HUS HaYMHEeT UIOOPECUHPOBAaTL, OGHAPYMKIBAA HajHuHE H MECTOHa-
XoxpeHHe JedeKra.

Tpasherue nosepxtiocmu u30eAus COOTBETCTBYIOUNIM TPABHTEJIEM M10-
3BOJISIET BCKPHTb OYEHb TOHKIE TPEILH KL (BONOCOBIHL) H MHKPONOPH-
croctb. JInsi KOHTPOAS OTMMIBOK M3 NEFKHX CNNABOB, B YACTHOCTH Mar-
HHMEBBIX, YCMElUHLM OKa3ajcs BOAHI! PacTBop, coctofiutuil H3 15%
6uxpoMata Kaausi H 2% YKCYCHOKHC/IOrO aMMOWHS, MOAOrpeTslil JIo
70—80°C. OrnuBKH nNOTPYXaNnH B PacTBOP H BHIIEPKHBANH B Te-
uente 30 mun. [Nocne NpOMBIBKYH B XONOAHOH BOJE, KPaTKOBpEMEHHOro
NOrpYXeuHA B FOPSUYI0 BOAY H CYWIKH TPEWHHbl H MHKPONOPHCTOCTHL
OTYETJIHBO BHISIBIANICH N0 CBOEH XKENTOH OKpacke.

Huorfa rny6uHa noBepXHOCTHHIN Je(eKTOB ONpejeasercd ¢ No-
MOUIBIO  ABYX 3MEKTPHHECAIX KOHTAKTOB, CONPHRACAIOMXCA € ro-
BEPXHOCTBbIO 00bekTa. ECAH HA [OBEPXHOCTH HET MOBEPXHOCTHBIX J€-
¢)€KTOB, TO NpH NepeliBINKEHHI KOHTAKTOB Ha6:1t01aeTcs NOCTeNneHHoe
NajeHNe MOTEHWHAJa, KOFAA K€ KOHTAKTh (UlyM) OCHAPYXHBAIOT Ha
nosepxHocT Jedent, MPOHCXOANT PE3KOe NajieHie NOTEHUNANa, Bel-
UHHA KOTOPOTO COOTBETCTBYET I'yOiHe 3ajieranns Jedekta. ITHM Me-
TONOM MOXHO BLISIBJIATL TpeUuihst raybuoit or 0,1 1o 1,5 sy, ecau
paccTosiHie MeXAy KOuTakTamu coctasaser 1,0 mm.

KonuvetTBeHHLiE MOTORBI

MeTong MeXanuBYECKOroO H3BNEeYEHHA ra30B8,
CONIEPIKALLHXCS B M10PAX NHTOrO H OTPaGOTAHHOTO MeTaslia, nyTeM CBEp-
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NPOH3COMNTCA HIBJIEUEHIIE Fa30B M3 06pasua, H CEKUHH, TJe NpoH3Bo-
JIMTCA auati3 rasos;

) ra30anaiiaTopa, B KOTOPO'S NPOH3BOAHTCSH OMPELENCHNE « ICTa-
pa ra30Bbix cMeceli B Majiom ubLeMc.

MpuGop LA IKCTPaKUMH BozOpOnA NpH Temneparype 800—900 C
H3rOTOBJIAETCR 113 KBAPLEBOIO CTEKI4 C BHELLRIM 37eKTPOOGOTPEBOM.

Annapat  gAA BaKyyMHOH ShCTpaKuun BONIOPOJla MOKa3aH Ha
puc. 68.

Cnocob6 sBoccTaHOBAeHHSA
nyTeM BaKyYyYMHOH NnaBKu p
B rpaduTOBOM TurNe uai
B atMocdepe BoLNOpPO1a. |
Harpep o6pasua npou3eofnTcs B rpa- | :
GHTOBOM THII€ TOKAMH BBICOROH Yac- ' | H
TOTRl HAH B FPaguTOBOH CNIpATbHON J
ney.

Beprukanwnas kamepa (rge npoms-
BOJHMTCH 3KCTPAKLHA) H3FOTOB/JEHA N3
KBapUEBOTO CTEKNa H OXNAXKLAETCH BO-
Joii. B kamepe na rpagutosoii rnoncrae- 7
K€ YCTaHOBNeH rpaduTOBLII THIENb, —

TEPMHYECKH H30MHPOBAHHEIf CJIOEN [0- - d
polKooGpasnoro rpagiita. Konnueckoe — Puc @7 L voos patora a1a
OTBEPCTIIE B THIJIE NEPEKPHTO Ipaburo- a7 “_sur we e
BBIM LIAPHKOM, KOTOPbII NPHMNOAHIIMA- b
eTCAl C NOMOLULI 3/IEKTPOMATHHTA NpH Lo L '
3arpy3ke obpasua B THIeab HAH h3Me- [RRRE e
PEHHH TeMNepaTypH €ro ONTHYECKHM R
NHPOMETPOM, HAXONALWIMCH B  BEpX-

Heil uacTH KkaMepbi. Pa3spexense B xamepe ww3nactea 4-crynenya-
THIM PTYTHBIM HacOCOM, NPUCOEMHHERHBIM K haMtpe ¢ MONOMUbks KOPOT-
KX Tpy6 060.4bLIOr0 ceYeHHR, hOTOPHIi HAMPaBR:(eT BLAE-TAIMHCA
rase B K06y, OTKYJA OHH 3aTEM MOCTYNAOT B OOLUHBIH [a30aHAAMS..-
TOp

YuntniBas., OJHAK0, YTO HEKOTOPbIE CN.IABbl MOI; T Npit OUpe iv.1eH-
HbIX TeMneparypaX HarpeBa B3aHMO€iiCTBOBATHC YrU€POJIONM THUTNIA H
BOCCTaHABJHBATH CONEPIKALUHECS B HIX ORHCHLE BRIIOYEHHSA, HGfY0-
JHMa pa3paboTKa TOYHON METOMHKH OMpElv.icHIIA COIEPIKAHMA Ta308 ¢
NOMOLBIO BAKYYMHOIl MNABRH JAA KaXuiv CM1aB3 8 UTAENBHOCTH.

CxeMma npubopa /IS onpezneeHis « o [ePKaHi 1 KHCI0POJa B Mcradl-
NlaX 0yTeM BOCCTAHOBJEHHS B aTMocepe Br10pOna NMPEACTaBneHa Ha
prc. 69.

OG6pa3sel, NOMeLLEHHLIT B 3aMKH)TVIO CHCIwMy, HarpeBaercs B art-
Mocdepe uynctoro pofiopofa. Kosanuectso olpa3yrolHnCi MapoB BOAb
onpefensieTcA NyTeM H3MEPEHHs NaBJeHISA.

Kamepoit cropatis spasercs Npo3payHas hBapleLis TpyOha Ana-
MeTpoM 25 MM, cOOOWIAIOLIARACA NP MOMOLUIE KON} JHOTO yN.10THEHI:: C
203
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CicTeMofi 13 HAaTPOBOFO CTek7a, B KOTOPOA MOXET GHTh CO3AAHO pas-
pemenne nopaasa 0,001 us pm. om. (0,133 #/#?. Bes CHCTEMa, 33
ICKIOUCHIEM KaMepbi CrOPaHHf, 3aHHMaeT OueHb HEGONbLIOH obneM.

Han6o.1ee YIOB1eTBOPHTEIbHBM MATEPNIANOM THINIA ABAAETCH NJap-
nenbifi raiHo3eM. Tlpubop ouenb HecnoxkeH B obcryxiisanin. Ilocne
TOr0 Kah CHCTEM3 Harpeercsi 10 HeOOXONMMOI Temneparypbf, B Hee
noxaercs soflopoa NoA famnenuem 30—S50 mm pr. cm (4—6,6 xn/md).
TMosopoTom hpaHna A KaMepa Cropasxfifi 3afOHAETCA BOLOPOJOM, B TO
BPEMA haK B OCTAJBHBIX YACTAX CHCTEMB NOAAEPIKHBAETCH BAKYYM.
Tapbi BOAL! OCBOOOMIAOTCH NYTEM ynaJeHUS oxnaxaawolefi cMecn H
JaBTCHHE H3MEPHeTCs MaHoMer-
poM. Boja OTKauHBaercs, B CHc-
TEMY CHOBA BBOAAT BOJOPOR H3
KaMephl CrOpPaHifi H ONbIT OOBTO-
pAeTcs JIo TeX nop, NoKa ocTaToy-
HOE KOJKHYECTBO Napa He CTaHer
Puc. 68. Annapar fas Baky)MKOR 3K- HHUYTOXKHO Mano. Torga oGpaseu

CTpaKlili BOROPOAR- 3arpy}aercsi B THrenb (¢ noMous
b Lot AP 3NEKTPOMArHKTa) H HaAYBHAETCHA
rRIupoBaRHLE OBpaslut:; § — meaeannll c*rep-_ npouecc BOCCTAHOBJIEHHA.
B ratmrera  Crpytnar T Y nrommenmel BOCCTAHOBJERHE  CBHHLOBHIX
;;-Amgﬁ f:;;:v‘/'-“acw-!’-mmmw CNJI3aBOB BEJETCA NPH  TeMnepa-
Type 600°C, a MeiM H MeaHBbIX
CNNaBoB — MNpH TeMnepartype
1100—1150°C. B annapate ONHCaHHOH KOHCTPYKUHH NaBjieHHe NapoB
pofbl, paptioe | ss pm. cm (133,3 #/m?) sxeupanentHo 0,00004 2 Kic-
nopofa. C NOMOWBIO 3TOr0 NPH60Pa MOXHO H3MEPATH CONEPKaHHE
KHC0poAa B cnaaee ot 0,0002% u epuue ¢ TouHoctsio -1-4%.
3anachas Konba 6 NpeinasHaueHa AN H3MEPEHHS JABJCHHS BhILLE
10 mm pm. cm. (1333 n/m?%). Tlepen npoeeneHHeM onbiTa peKOMERKYETCH
NOBEPXHOCTb 00pa3ua TIMATENbHO 3aYHCTHTb HANHABHHKOM HJH OCT-
pBIM HOMOM, HO He oGpabaThiBaTh €€ KHCIOTaMu.

Henapenue o6pasua Mo)HO COKpaTiTh 0 MHHHMYyMa, eC/TH BECTH
NpOUECC BOCCTAHOBJIEHHA B BaHHE, HaNpHMEp, H3 pacnnapieHHOro
onoea.

CTanpaprHbie METOAB XHMHUYECKOTO aHadli-
32 MOTYT NPHMEHSTLCA IR ONpeneeHUs COAEPKauHs ra30p B MeTadl-
f1dX i CnNaBax, HO BCE OHH HEJOCTATOYKO TOMHLI H HE MpeJACTABJAIT
CKOIbKO-HHOYAL  3HAYNTEALHOTO NPAKTHYECKOro HuTepeca. Hanpu-
MEp, BOLOPOJL MOIKET OuTLb Onpefiesien NyTeM NOMHOTO CKHraHha 06-
Paslla B CTpye KHMCJIOPOAA € MOCNEIYKIIIM H3MEPEHHEM KOJHYECTBA
06pasyIolyXes NIPH 3TOM NapoB BOALL. JTHM CrIOCOBOM HHOTJA onpese-
JINETCST COflepatiie BOLOPOAA B MArHHH I MATHHEPHX CNaBaXx.

e B LI o (s o e ncapenus
Cnocot 1. o8 a‘OPOBOHOPOJId HO OCTATKY OKNCJIOB H T. A.
HOH ?Kchahuﬁ. i .npu Lowomn BAKYYM

H HC CIELYeT CMCUINBATL C MIABKOI MeTanna

&4



foj BAKYYMOM, MPH KOTOPOR HCKJIKNaeTcs nornowense rasos. Cnoc
€OCTONT B TOM, ¥TO PACMJIaB, NPHIOTOBMEHILL B OGBINHBX YCNOBHAX,
nepen Pa3sNHMBKOH MOBEPTaETCH BHILEPKKE MOJ Pa3pexeHuen.

[puMeneHKe 3TOTO NEPCNEKTHBHOIO cNocola Aerasaull cniaBoB B
NpoH3BOAICTBEHHOM Maciutabe GyneT, BeposTHO, CBsi3aHO ¢ HeKUTOPbIMIE
TPYIHOCTSIMH H JIONONHHTENbHBIMK 3aTpaTaMi.

< B H
\ -—
Hg
5. ~5
6
5
—
5 7
Hg H,

Puc. 69. Cxema nprGopa Ris onpefenesHs co-
RepXaHHA KHCAOPORA B META/NAX llyTeM BOC-
CTAHOBREKHA B armocdepe BOAOPOAA:

I — nnaTHAOBAR TPYORATAN Ne4b M TepMonapa, 7 — oSpaser K CTaasHoll Ton-

KETE/lh; 3 — KaAWEPs CrOPAMMA K3 KBAapiCBOro CTek:: o — ylac HeiiM -+
& 5 — xou, p {— 80°C). 6 - saiscHasm weaa-
€a: 7 — MaHomeTpRYeCKaR TPyOra 8—10 KM 8 — BHNYCK HaBmTXA 2000-
POAS: 9 — OTBOQ K BHCOMOB aKyyMuoMy Macocy. A B B — xpasn

CyuecTByer MHOrO pasiHuHEIX KOHCTP yKuHit npHGOPOB AN BAKYYM-
HOTO «nJlaBleHAs», KOTOPble B OCHOBHOM OTJIHYAOTCA APYr OT japyra
THOOM DpHMeHsieMuX nevefi # raszoaHankisaTopoB.

Ilns Harpepa Meransa NpHMEHSIIOTCA Nyl CONPOTHBJCHIS i HHAY K-
UHOHHBIE.

CylecTBeHHBM NPEHMYLIECTBOM NOCAEAHIX SIBIAETCH TO, UTO OHH
06eCneyrBaeT HAHNYYLIYIO A€rasaliHio NeTaind, BCAE[CTBHE Mepeie-
umBans. Ecnn pamblie Gosibluioe pacnpocTpaHeHHe Hhek npHGOpb ¢
F230aHa/IM3aTOpaMH M0 NPHHUKNY 33aME€pa O3heMOB rasa Mph NOCTOH-
HOM NaB/ieHHH, TO B HAcTofllee BpeMs OHH BBHITCCHSIOTCS npHOopamH ¢
HYBCTBHTENbHBIMII [A30aHANM3ATOpaNH, AeRCTBYICLMI N0 [IpHHUHOY
3aMepa JaBneHilii npu NOCTOSIHHOM ofbene.

a puc. 70 nokasan npuGop AN Bak) yMHOTO NJ3BAEHHA KOHCTPVK-
uns BHAMa ¢ razoanamm3aTopoM MOCTORHHOTO A@BI€hus. ﬂpuéoqp
COCTONT K3 neylt coOMpoTHBAEGHMs [; TpeX HaCOCOB: MaCIAHOrO ..

JaHMiopoBckoro 3 B kanesawnoro 4, Manometpa Max-Jlena x
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6: GiopeTny ra3oanann3aTopa 7 W B3pHIBHOR nu-
EZﬁ?OE_“‘TGeromma pucnummm amommuenu.\'l looé))aallé((); 0239320"
NpHGOpL  TRIKE ttogpobiio  oicaHa B pa6orbe‘ ATil - e}lHa3Haqe“
M. B. A1priana. TTpuGop  3TOT yYCTAHOBJCH B AL/ ¥ ﬁ.nagax H
1191 ONpEACIEHIA CONEPXAIIA Fa30B B ATIOMILIN 1l ero ¢ X.

Puc. 70. Tlpu6op Raf BakyyMHOTO NNABAEHHs C rasoaa-
NB3ATOpOM 1OCTOAKHOre A2BaeHBR konCTpykuwn BHAMa

TTpH HCNLTAaHHK JETKHX CNJIABOB METOAOM BAKyYMHOTO MnapieHus
MOBEPXHOCTL 00PA3LOB TWAaTENbHO OOpabaThiBaeTcs — OOTauiBaETCs
co BeeX cropon i mandyercs. Jins o6e3xupHBania 06pa3uoB HEKOTOPL-
MH HCCJENOBATEJAMH DEKOMEHLYETCH NPOMBBATH HX B UHCTOM O€H-
30n€ H npocyiBare Npd TeMneparype 200 C,

YCT0iMHBOCTL OKHCIOB H HITPHLOB CO3faeT 6oabluye TPYAHOCTH
TpH_ onpejeneHis KHCJIOPOAa H a30Ta.

Temnepatypa nnapneHus u flassenne JHCCONHAIME HITPHAOB NeT-
KHX METanJsios npuseflesut B Tabus. 40.

Kak Buano u3 tabnuuel, AaBJeHHE AICCOUALH HHTPHAOB BECHMA
HE3HAYKTENbHO.

Has yckopenun pasnoxenust HUTPIJAO0B H OKHC/IOB HCTHITYeMble
o6pasust 112BAT B TPadHTOBEX THCANX. YINEpOA 3 rpaduTOBbLIX THC-
Neft CNobe P2 TBOPATLER B METanNax M pearnpusaTh C OKHCAaMl 1
HHTDH"aMIl MUT.4 1%, Y CROPAA MY pasfoxenne, Ocnoniofl HeaoCTATOK
METOTa By st ¢ INABACHNIA B npHMeHCHil K neraiM Metannam --
Cake o woop o padng. B onpoMbiiienoctt stot MeTos AOBONBLHO

L



Tavanu: W

TemnepaTypa nnapneuus u nasaeune
NHCCONHAUNH HHTPHAOB NErKHX METasnos

Temner Tyr+ "C npn pawneBun s« prr cm v yr
Harpwa %60 1.0 | 01 ’ oo b .o
{101302) AN R T
|
AIN 2230 1487 | fo74 1275 1187
Mg,N; =] 1e02 1372, y#e 1260

pPeAKO MNpHMEHAETCHA A aNIOMHHUA H €ro cn/JasoB M COBCEM He npy-
MeHsleTcsi I MArHKA i ero cn.naBos.

MeTton onpefeneRns copepMaKud ponnpona
B Cnnase NO NepBLIM NMy3bpbKaM, BLJAEJSRIO
WMHMCR NPH CHHXEeHunU arMochepHOro pnabge-
HMA Hajl MetadanoMm (Meton Japaena-I'yauenko) ocHoBau Ha
32aKO0He 33aBRCHMOCTI! PACTBOPHMOCTH BOAOPO/1a OT JdBNEHHA, BbIpaXKae-
MoM opMynoit:

=k Py,
rge S — pacTBOpHMOCTb rasa;
k — NOCTOSHHAA, 3aBHCALLASA OT TEMNEPATYPL! # CBOIICTB MeT1.11a;
Py, — NapuHaibHoe NaBfiexue rasa (BoAopoaa) B My 3uipt~
3aBHCUMOCTL PACTBOPHMOCTH JIBYXATOMHMOTO a3a OT JABJAEHUR H
TEMNepaTypbl Bbipamaerca (HopMy.loil
Bs
S—mqy pe AT,

rie S — pacTBOPHMOCTb ra3a;
m uR — KoucTaHTh; (R — rasopas nocrofinHasy);
p — NapuHalbHOE 1aBJEHNEe rasa;
E . — Ttennota pacTBOpEHHT,
T - abcomoTHaf TeMnepartypa.

PacteoptiMocTb  Bhipaxaercsl B cM® Ha 100 » Meta1na npr 0°Cu
760 sy pm. cm (101 xn/n%).

[pHBelieHHME 3aKOHOMEPHOCTH PACTBOPHMOCTH Tra30B Chpapeimt-
Bbl JINWIb B CyuYae B3AIMOJEICTBHA Ta30B C WMCTON MOBEPXHOCTELO
Metaana. Haznupe OKMCHBIX HAR HHTPHAKBIY NU1€HOK Ha METanje Mo-
WET H3MEeHATb YC/IOBHA PaCTBOPEHHA.

Ecan  NOBepYHOCTh MeTaifla MOKPHTa MieHkoif, He TPOHHUAEMOIl
ANS PACTBOPEHHOTO BOAOPONA, TO OH MOMET BLIAGIATHUS N3 MeTalia
UL B MOJIeKY.AAPHOIT JJopMe B BHIE N} 3bIPBKOR.

Jlapnenite BOZOPOAA BHYTPH My3biPbKa ONpe1e/AeTcs ypaBHEHIEM

20

pH.:Pu'f_pu_E '
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rae pH — JiaBJ1enne BOAOPOA& B nysbprxe;
;; — JiaBJeHNe BO3NyXa ¥ [a30B Haj METall/IoM,;
p. — rHAPOCTATHYECKOE JIaB/IEHHE cTonGa KULAKOro MeTanna Hag
N
ny3biPbKOM;
O — NOBEPXHOCTHOE HATSIKEHHE;
r — paanyC Ny3bipbKa.
IippocraTHyeckoe JAaplieHne cronf6a JKHAKOrO MeTanna HMeer
apavetiie TONLKO NpH TFNyGOKWX BawuaX. TIpH HCOLITAHKE Manbix
npo6 KM MOXKHO npeHeGpeub U CUKTATD, HTO

20
Py, = pn+'_'"

BennunHa E, KaK NOKAa3bBAIOT HCCJIENIOBaHHA, TaKXke oOueHb
r

Masia K €10 NOXKHO NpereGpeub, TOTAa

13

e

8
2
1
¥
5
s

o (-

Puc. 71. Npubop M. U. Co-
ROALCKOR AN onpeReseHHs
COLEPXaKHA Ta30B B JETKHX
MeTannax no nepBaiM  Ny-
3HPLKAM  NPH  CHHIKEHHOM
AaBreHuu:

1 — DAKyyMHAR KaMepa: 7 — KDbliu-
¥a, 3 — CMOTPOBOL OKHO € NEepPe? 3n-
raoucAcH  IHK30B 4§ - Tirenk:
5 — anekTporicun: 6 — doruanyyM-
HBR HacoC 7, 9--Tpes - ponofh
KpaM; B — BAKYYMMCID, U Xprr-
MCABAZIOMIN HC +8R Tep onapa;
11— ot numo >Tp, £ — per-Tar,
13 — cavonkury A ToTexynoMeTp

Gop, paspaGor.imumit JI. H. C

HHA ra308 B Ju.

€08

Py, = Par

T. €. laBVienKe B Ny3Hpbke OyfleT papHO
JIABNEHHIO BO3JIYXa H ra3oB Haj Meral-
noM. Orciofia cneflyer, 4TO onpejede-
Hie JIaBJeHHs] BO3LyXa H Tras3oB Raj
METaJ//IOM MpH MOSIBNEHHK (1epBOro ny-
3bPbKA H3 NNABKH, MOXET XapaKrepu-
30BaTb A3BNEHHE BOJOPOAA B MeTaJle.

Onpezenenne cofepKanus BOAOPOAA
B JIETKHX crnasax no Merony [lapaena-
I'yAueHKo OCHOBAHO HA paBeHCTBE YCJIO-
BHH paBHOBECHMSl JaBNEHHA Ta3a B Me-
Tanne 4 B OKpYMawoumen ero rasopoit
cpefie, T. €. PAaBEHCTBE BEJIHUKH (apIlH-
aNbHOrO NaBAEHHS rasa Hafl pacnnaBoM
H JIaBJEHKA ra3a, PacTBOPEHHOTO B Me-
Tanne.

Moment BbliesieHH A nepsoro ay3bipb-
Ka H3 pacnnaea, T. €. MOMEHT, KOTLa
NapunanbHoe JaBneHHe Hajl pacnnasoM
Gyller PaBHO JABNEHHIO BOJOPOAA BHY-
TPH pacnnaea, MOXKeT OwiTb OTMEUeH
NIPH HaOMIONEHHY 32 NOBEPXHOCTLIO Pac-
NJ1aBd, H KOJIYECTBO COIEPIKAILEroCcH B
HEM rasa paccyHTL(BAeTCS MO ripHBejleH-
HOMt popMy/ie H 3HAYEHHAM LABNEHHS H
TEMNEDATYPLI, NPH KOTOPLIX 0Gpa3oBan-
¢ nysuipex. Ha pHe. 71 nokasan npu-
OKOJILCKOH pNIA OTpepeneHus cofiepKa-

"KHX MeTtannax no 3TOMY MeTony.



MeTol 3KCTPAKUHUH HOHHO GoMGapnupos
KH B BAKYYME OC)’ULECTBJ!RB;I'CR B pa3pemcHHOM NpoCTpaHcTee
BAKYyyMHO# TPyOKH NpH KOMHATHON TeMnepatype B TpyOke nome-
wancs obpasell MeTailia B BHAE TOHKOFO JIHCTA, NONBEPraBLUerocs GoM-
GapAHpOBKE HOHAMH M 3MEKTPOHAMIL.

StoT MeTol ObiN NpHMeHeH M5 ONpefeneHts CONEPHAHHA Ta30B B
MAFHKH, aJIOMHHHH, JKejle3e, TaHTane, OfHAKO YCTONYHELIX pe3ynuTa-
TOB NpU KCNLITAHHH NOJYYEHO He Obin0. MexanusM flerazaudu — He
acen. Tlpennonaraercsi, uto NpH GOMOZpnHPOBKE 0CBOGOKIAKOTCH OF
Fa30B NOBEPXHOCTHHE C/IOU METANNa, Ta3bl e nocne 3toro Audpynau-
DYIOT K NOBEPXHOCTH METajna K BHOBL YAaJIRIOTCA.

MMperMyiliecTBO MeTOAA HOHHOH OGOMOApIHPOBKHM 3aKAIMaeTCH B
TOM, 4TO IPH aHanH3e He paspywaerca oGpaseu. Ho stor Meton Tpe-
Gyet fajbHERIHX KCCelOBaHKA H yCOBEPILEHCTBOBAHMS.



Fnasa V

TEXHONOTHA MNABKH W PASNHBKH MAFHHEBbIX CMNABOB

§ 1. XHMHYECKHR COCTAB, CBOGHCTBA
H OBRACTH NPHMEHEHMA

Maruuii WKPOKO pacnpocTpaHeR B NpHpoge B BHAE XHMHYECKHX
COeMHEHIiT Pa3fHUHOrO cocTada (XM0pKuaos, cysndaros, kapGoHatos
CH.IKATOB, OKHC.I0B).

B uncTOM BiA€ Marhuii — Metann cepebpucro-6enoro usera. Tew-
nepaTypa naaenexus Maruus — 650° C, nuotHocts npn 20° C —1,738
2 et (17,9 k1. w%), a npu 700° C — 1,672 2;cm (18,6 kn. %), aTOMHBI
pec — 24.32.

Marniiesbie CniaBbi HAXOAST BCe OOMblUee MPOMbILLAEHHOE NPHMEHE-
e 6;1arofapn:

a) HCKIKYHTENBHO MafoMy YAGJALHOMY Becy, PaBHOMY NPHMEepHO
23% Or yoeabHoro Beca YyryHa n crann BAH 65% OT yResbHOTO Beca
ATIOMIHILEBbIX CILTABOB;

6) NMPOUHOCTHLIM CBOfICTBAM, FPEBBIUAIOULIM CBOHCTBA MKTEHHBIX
aMIOMITHHEBbIX CMLNABOB — BLICOKOR VIEJNbHON TNPOYHOCTH, CrOCOGHO-
CTH IpOTHBOCTOATH JAAPHLIM H/H PHGPALMIOHHDIM HAaTPy3KaM H BHICO-
KOMY COTPOTHB/IEHHIO YCTAaNOCTH;

B) opolueii ofpalaTtiBaeMOCTH pe3aHiieM.

T npeHMyLUeCTBA NO3BOASKT IHPOKO HCMOMB3OBATH MarHHeBble
CnNaBbl B @BHALHOHHON TeXHHKe, npu6opocTpoelun, asTo- H MOTO-
CTPOCHHH, PaJHOTEXHHKE, ONTHKE M AD. OTPAC/AX MPOMLILLIEHHOCTH.

B nacTosiee BpeMs MpuMEHRIOTCA BCE BB ANTHA H3 MArHHEBHIX
CIIABOB: B 3€MMIO, B KOKHMb M TIOA AaBJCHHEM. XiIMifueckuil COCTap
r(lep;;m‘l}olr)o Marnus Jomken coorBercTeoBath Hopmam [OCT 804—62
Taba. .

TaGanua 41
Xumuuecunil cocraB Mar uist
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XuMiuecknil ananu3a marinism jomken npon3BoanTeest no [OCT
851 —62. ’

HanGoablllee MPOMMILIEHHOP TIPIIMEHEINe HALLIH MarHiense crna-
Bbl CHCTEM: MATHI — MapraHel, H MaCHHH — a/IOMBHRIL - - HIHK

OcHoa;ioii fernpyrotleil 106aBroli B MaruueBLix cnaapat spasercs
amomiuitii. OH BBOZMTCH HENoOCpesCTBEHHO p PACnNIaBNeHHLI MarHns
g koanyectse B0 10—119%, yto GnaronpusTHO cKa3bieaercs wa croii-
CTBaX CNJIaBa! YBeMINHEBAKTCS CTOHKOCTL NPOTHB OKHCIEHHS H CaMo-
BOSTOP@HHSI, TIOBLILIAIOTCH MEXAaHNYECKHe CBONCTBA (npefen  npouwo-
CTi1, MpPenes TeKYHeCTH K TBEPAOCTh), a Takxke YJYUHIUAKOTCS NHTeiiHble
CBOJCTBA.

Hanbuefiiee  ypenuue- i [ [
Hile COAEPIKAHHA  AMOMH- &7 i ‘ L
HHSL CNOCOGCTBYET CHHXKE- 7+ gpplet—oF T P
HHIO MEXZHINECKHIX CBOHCTB .- ,, 2 T
W yBeNHdeHHio XpymkocrH o .t | | N
cniaga. Ha pc. 72 nokasa- = ¥ N
Ha PacTBOPHMOCTE amjiomi- § = N
unsn e Maruud. Ha puc. 73 ' mp N
H306paneHa AHarpamma ol \

1
cocronnms Mg — Si, u3 MBS 6 G 26

KOTOPOil BMAHO, YTO MarHilit Puc. 72. Jlnarpamna pacTBOPHMOCTH 3K0MH-
C KPEMHHEM Jaer CoenH HeHHe HRAA B MarHUK

Mg.Si (36,599, Si). duarpam-

N2 pacTBOpHMOCTH LHHKa B MarHHW NMoka3aHa Ha puc. 74. [loGaeka
LHHKA B KO.TH4ECTBe 20 5,5% CNocoGCTBYeT NOBLIIEHHIO MEXaHHYc KX
CBOHCTB, HO 3HAYHTENbHO pacliHpseT HHTepBaj KpHCTAMIH3AUHG o
yXynwaer nutefinie cpoiictBa cnnapos. Kopposnonnas crofikocts X
BbILUE cnniasoB cicTemb Mg — Al

7500 ! Wq/v[
& 1309 ;e ]
g o /
S0 be b P .
s AT L
& Wolgsp B
700 505% .
2] |
wt L L ”bw 7 %0 60 7ln % 100
0w 0 ¢ F
2 b % Si

Prc. 73. JinarpaMva COCTOAHAA CNAABOA MATAHA —
Kpexunit

Ha puc. 75 nokasana InMarpamMMma COCTORHHS CHCTEMEI Mg — Zn,
113 KOTOpO{i BHAHO, YTO MATHHIl € LINKOM 13eT Ce1yIollie (NeIHHEeHIA:
MgZn (72,9% Zn), MgZn, (84,3% Zn) 1 MgZn,(93,07" Zn). Mapra-

2l



Hell BROANTCH B MArHHEBLIE CTJIaBbl CHCTEMbI Mg — Mn, rnaerbM 06-
P230M, 7R TIOBBIUEHNS HX KOPPOSHOHHOH CTOILKOCTH (B KOMHuecTBe
no 2—2,5%, a B cnfaBaX CHCTeMBb! Mg—Al—Zn—or 0.l no

i
08 Iliz)'éaexa 10 1.5—2% Mn noebillaeT MeXxaKHYeCKie CBOACTBA Cilia-
pa, IMOTHOCTb OTJAMBOK. YJydiuaer CBapHBAEMOCTb, HO YXyauraer
KILKOTEKYUECTs M YBEIHUMBAET rOpsde-
JoMkocTh (MPH  NHTbe B 3eMI0  H KO-
KIL/IB). .

BcesencTeHe BHICOKOH TeMrniepatypd nfias-
NeHHsi MapraHell PeKOMeHAYeTCH BBOAMTH B
cnaaet B Bipe Juratypet Al — Mn (¢ conep-
xkanieM 5—10% Mn) nnu B BHAE XJIOpHCTO-
TO Maprasua.

B OTAE/BHBIX CTYYasiX B MarHHeBbiE CIa-
Bbl BRONATCS HeBoJbluie A06aBKM LepHs,

uipkonnsi, Gepuinua. Hukens, xeneso,

Mg #2000 403080 weny 1 KpeMHIR OTHOCHTCA K WHCTY Bpes-

ee. % cn HLIX TIpEMecell MaTHHMEBLIX CNMNaBoB. XHMu-
f::‘:ﬁ::&cﬂ«":{rxﬂf:;: PAC yeckitfi coCTaB JIHTENHBIX MarHHeBHIX Cra-
HHH BOB JOMIKEH COOTBETCTBOBATL TPeBOBaHHAM

TOCT 2856—55 (ra6i. 42).

Onw cnnaea Mnb ycranasnuparorcs GaKyJLTATHBHO caefyfounie
3HayeHHs Tpenena TEKYYeCTH O,p: NPH TepPMHueCKoH o6paboTke, no
pexcumy T4 npenen tekyuectn — 11 &I/ mm® (107,8 Mu/m?); npu tep-

34,°C

5% 8

Ternept.
SBS

700

550 gz
00}y 07 550% ——uud
S S 27) / ]{ !\I
< '9L0g
Sunl \ss / e »I:'»z 5t
g A T356°C T bz 165°C
o Y%
E‘m 6,%4 789124, ¥ ;;‘95,8
L v
202, :
! [
109
0 0 0 30 4 50 60 70 80 90 1m0
g Bec. % Zn

Prc. 75. [lnarpamma coctontug cnnanos marumnft —UHHE

x;!xil{egxoii 206pa60n<e no pexuMy TG w T6l — npenen Tekywecrs —
4kl (mn® (137 Mn/s®). TIoKa3aTe T MeXaHYECKHX CBONCTB npy on-
peacsenus BY na 06paauax, Buipe3anLx HENOCPEACTBEHHO H3 OTJIH-

BOK, YCTaHannpaiorcs CTANIAPTaMH MM BEAOMCTBEHHBIMH TEXHHYECKH-
MH  YyCJIOBIISIMY .



Ta6anoma 42

XnmrUECRHA COCTAB JMTEHMLX MarHNeBMY cr1asos, "o (FOrT 2835-59)

Mapka crnaea

Cimrratse sonbiinn =i

smaMnsnil Mapt emip
Mal | -
Mn2 1,0 20
Ma3 25-3,5 s g
Mad 50 -7,0 Win w3
Mas 7.53—9,0 TSR N
Mabnu 7.5—9.0 (O IRSO ]
M 5on 75—:0 0i3=05
Ma6 ?,0—10,2 np—0,5

Mpusien s LA
Mapas cnnans | ';'.,v; ! ’,',v:: et
'
Mat 02 - s
Ma2 0.1 [ {ils
Ma3 — R (]
Mag - [URUCI A T
Mn5 — 1035 a3
MaSny - 0.08 uun”
Ma5on - U, 45 RIS
Mag - i 0,25 N
l |
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Ta6aur iy 1

Mexanirteckite CBOHCTBa ClUNABOB

iTeeppocTe HE 1ipy
! Ilpc 17 npousoeth| OTHOCHTCALHOE  puamMerpe impitka
S cnorune o6nt AP T CTRKEHNH, | yAAHNCHNE UPH LTI0 4w w garf . s
Mifho © > 1€t INCHHC Ty LYREE (—5d. % 00K
w“'m‘fh“ f BNe NrREE
1
Mat 9 H B
Ma2 - 9 3 3
Ma3 - 16 6 40
Mad -- 16 3 50
Mad T4 2 3 50
Mad T6 23 2 60
M5 — 15 2 50
Ma5 T2 15 2 50
Mab T4 22 5 50
MnS T6 23 2 65
MnaSma — 15 2 50
MabSny T4 22 5 50
MnSny T6 23 2 65
MaSon — 15 2 50
Muabox T4 22 5 50
MaboH T6 23 2 65
Mab — 15 1 50
Mab T4 22 4 60
M6 T6 22 1 65
Ma6 T61 23 1 65

o g KMeYahHBR.

1. ¥cmiane oo BHZO® D! A oGpa T2—ortnar, T4d—romoreRruiats
€ 3in.of wa moinyve, TE—roMoremdaUHs ¢ 3akankofl Ha Bo3ayXe I CTapecHHe, Tei=—ro-
MNOT@MRIYMA C sdKbanufl B BGAC K CTapCHHC.

2. [lona’sTCAH MenaMHYECKMX CBONCTB CI/ISE3 sapk# MA2 He MOTYT CAymnTb Npuunkol
GpanoBKH CNJjlasa,

flcnuitanie Ha TeepRocTh nponssoantes no NOCT 9012—59, a on-
pellerienne npejesia NMPOYHOCTH NPH PACTAKEHHH i OTHOCHTENbLHOTO
yondenns — no I'OCT 1497—61.

Onpepenense XHMHYECKOrO aHa/H3a CNA2eoB TPOH3BOAHTCH NO
I'OCT 3240—56.

Mexanimeckiie CBoiiCTBa CNNaBoB, ONpeEREisieMble Ha OTAENbHO OT-
JHUTHIX  06pa3suax, AO/MKHBI COOTBETCTBORATh TPeGOBaHHAM, Npleelel-
HbIM B T26n. 43.

Marunestte cniasbl HMEIOT MH3KHA yaenbuwil pec (1,74—1,92), uto
DACT BLIMTPBIL B BEC(R KOHCTPYKLHH IO CP2BHENMIO C ANIIOMHHHEBbIMIE
CnfaeamH NpiMepHO Ha 35%.

B 3aBHCAMOCTH OT XMMHYECKOrO COCTABAa YCTaHABAHBAIOTCH CJIe-
AYIOUHE MapKK MArHieBLiX CN/aBoB B uywkax MrCl, MrC2, MrC4,
MrConu, Mi"on # MrC6 no FOCT 2581—62.

XHMHUYCCKI o 1aB MaTHHEBHX CTJIaBOB B YYLUKAX NOMKEH CooT
BETLTB Irat ! 1opuas, « K1aHiiLiM B Taln. 44.
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Tabnuua 44

Xnmnyecknhi cOCTaB Marfimessx cinasos, ", (TOCT 25814

LLROIHE nushi ey 4a

MapKa cn/1aBe T —_
4xOMUKIT LM l LT PRy wirewl
MrCl - 1825
MrC2 30—40 | 063 .z ] uIeah
MrC4 o Bb =08 TR |
MrCSmy 15 =T | (IR <
MrCs l&5 AT Ty (IR TR ;
MrCSon 7,587 | Wleaz WI—us i‘
MrC6 8,8—1nn (DR [UBPSTR
| .
Tpodusmedaus moGi. o
Mmisecu or Goare
el D 1 IS
waw | e |omeer nemem | e 20 77 pumt
. o npnkeces
MrCl : "R I unT e ' 1,003 v.ud 0.0G5 } [13a]]
MrC2 010+ wus ; UG L uiN | e R
MrCe — s g Uy 108 u,003 LY ket
MrC5ny —  BUR, UAAG w0l Dol oung i oDy
MrCt ~ loto] wa | s ags I vews ! e
MrCsay -~ [URY) iy A 013 UG J [TR1e
MrCa l - ‘ 0,15 w5 [FRUTLEC l s v
| o

HpuMewannsn c
. Tlo curnawenuws ¢mpon AOA NIDHIVTORIENNR Mat NP1 anrelwids (g0 307yCasnd
'Y MCPBBL CHAMNG MApRE ML € AviepwanueM wE L He Lanx Wy, . ) .
BANR nCex Wipon CHNziun AMaytauf TCA GUAPRMIRIE CELATTMN b MORGWCIIT M UM,



Criiasbl NOMMKHE NOCTABIATLCA B BuIe yyluek secoM 8,0 - 1,0 ke,
Momchaetcs NOCTaBRa CNIABOB B BHIE CTHTKOB. dopMa, paane-
pbl 1 Textmueckiie TpeGOBAaHMA  YCTAHAB/IBAIOTCA  COTMIALIEHHeN
CTOPOH. R

NopepxsocTh  Uylex AOMKHA OHTbL  WHCTOH, 6e3  Han/LBoB,
HecanTHH  (UIoCOBLIX BKIIOUEHHH M TIPOAYKTOB  rOpenus
CTaea.

B nocneanee spems B. C. Acraynoeum, E. H. XKernosbiv, B. M. Ko-
MIICCAPOBLIM TIPOBOASATCHA paGOTHl N0 MPHMEHEHHIO MarHHEBLIX CILTaBOB
NOBbILLEHHON YHCTOTHI, T. €. € MHHHMAMbLHLIM CONEPIKAHHEM KeJeda (He
6Gonree 0.005%), kpemuns (ne Goiee 0,06%), menu (ne Gonee 0,01 %) u
nuneas (ne 6omee 0.001%). Taxie cr1astl, N0 CBHAETENLCTRY ABTOPOB,
06.12210T AHMHYECKOI CTOfIKOCTLIO, BO MHOIO Pa3 INpeBnialoutel crofi-
KOCTb CI.1aBOB OOHUHOIN YHCTOTHI.

Onnnm 13 Hanbosee pacpOCTPAHEHHBIX JIHTEHBIX MarHHEBBIX CILIa-
BOB spasercst cnaae Mia5. On offianaer BEHICOKEMH MeXaHHYECKH-
MH H HTefiHbIMH CBONCTBAMH, OT/IHYAeTcsl MaNoi OKHC/ISEMOCTHIO M
LUIIPOKO MPHMEHSIETCA TIPH JIBThe B 3eMJI0, MeTaannueckie GopMbl H
non AapieuneM. Jluteiinaa ycanka 1.1 = 1,3%. ChHKeHHIO OKHC-
NIREeMOCTH CNJABa B XKHAKOM COCTOSHHH cnocoberByer noGaBka Gepui-
aun B koanyecrse 0,001—0,002%. IlpiiMengercss npn oT/MBKe nera-
feH BHICOKON HAarpyXKeHHOCTH AJISL CaMOJIeTOB, ABHraTefneii, arperatos,
Jetancii paasoannapatypel, KOpnycos (OToKaMep H MRLIYLUIHX MALUHE.
Iletani nongeprawTcs TepMHueckoil ofpaborke: 3akanke (T4) uaw
3aKa.1ke H crapenuso (T6).

Cnnap Mnl ormnnuaeTcss MafibiM HHTEPBAZOM KpHCTANMH3ALI,
BC/IECTBHE YEro He CKJIOHEH K oOpa3soBaHHI0 YCaLOYHOM NOPHCTOCTH.
Kopposwonnast crofikocrs nuskas. Llnpokoro npakThueckoro npu-
MelieHHs He Halles, 332 HCK/MIOYEHHEeM C/iyuaeB OTJIMBKH jeTaneil ripo-
crefiell KOHQUTYPaLMH, TPeOYIOUHX NOBLILIEHHOI repMeTHYHOCTH
(onoTHocTH).

Cnnas Mn2 sBisercs nanbonee KOPPOIHOHHO-CTORKKM TIO
CPaBHEHHIO C APYFHMH MarHEBHWMH CIIABAMH HOPMAaJLHOf YMCTOTEL
TlpuMensiercs 115 narotoBnelinn NeTane HECIOXHOI KoHQurypawin,
NOIABEpraeMbIX CBapKe H TPeGYIOUX NOBHWIUEHHON CTOHKOCTH NpOTHB
::OFEOE'"H FOpMoBHHLI GeH3o0akoB, JieTait GeH3OMacAHON apMaTyph

ap.

Cnuas M3 oruuaercst seIcOKOf NMIOTHOCTBIO (B IHTOM COCTOSI-
Hun). Henonwayeres 1as H3rOTOBJ/IEHIIA AeTAME HECJOMHON KOMPHT)
Pallilt. TPEBYIOUX NOBLILUEHHOI FepMETHUHOCTH — Kopnyca meacit
H HaCl.0B, I€TANH PA3NHUHOI apMATYpH ¥ T. I

C S .

-naaB Mmd  Fnapier sricokoit KOPPO3HOHHOI CTORKOCTHIO I
B:,I;,JK".M” ME saHlty€ 1ML cBOiiCTBaMY. [IpHMenseTcss Af OTANBRH
AETEN€s 41 aBEPTer L, o SHAUHTENLHBIM CTITHYECKUM H QHHAMHYECKIM

HaTp' -v  wamn aprate e i
! . J1eft ABTOM < - op
D 0o oGkseil, kopnyca npuGopow,



§ 2. UMXTOBbIE MATEPHATbL, GIHOCH! H MX NOATOTOBKA
K NNABKE

B xayecTBe HCXOAHLIX WHXTOBbIX MATEPHA/OB NPHNEHRIOT YHCTBHIE
METaMbl, NEPBHYHLIE CIMIABEI, OTXOAbI COOCTBEHHOFO NPOW3BOACTBA
(npuOLIIH, MHTHHKH, BLINOPH, OpaK), IpeapapHTEbHbIE CILIABL! H Mi-
raTypel.

M3 YMCTHX, MepBHUYHB\ METAa/NJ0B NPHNCHAKTICH:
Maruuji uywkosoi Mapok: Mrl 1 Mr2 (FOCT 804—62); antoMuHHil
uywkosoil Mapku He ninke A0 (TOCT 11069—64); kpemuuii kpucran-
nueckHit Mapox: KpO u Kp! (TOCT 2169—43) uns kpemuuit 4yiuko-
poit; cuaymunst CHJ10 n CHJ1L (FOCT 1521 —50); mapranen Metannu-
yeckuit Mapok Mpl u Mp2 (FOCT 6008—51); unnk uylUKoBofl Mapkil
He HHxe 112 (FOCT 3640—65).

JluraTypel npuMenstorcs ppofike i TPoiiHbie (Tabn. 45).

Tafawna 45
JInratypsi, npHMeHsieMbie NPH NN3BHE MArHHEBHX CMNABOB

. ] ¢ Trvemn paTyT
oam L CRBX o1 eR- .
Jurarypa per ¢ 3 u:ool:). HEiX CHA ILJ:)“:;::?M .
Hast)
AnOMHKHerofepuaniesas Al=87—"%
(Al—3e) Be=J—5 700--800
A0 HKIEBONATRHEBOGE PHINIEBAR Al - 67—65, Mg=30,
(Al--Mg—Be) Be 11— oLy
Marrueeovapranuesast Al—96~82 Mn-= 2—4 | 700—~'2
(Mg—Mn)
Marniecokansumesas Mg—75 Ca ‘25 ~30—600
(Mg—Ca)
AMoMnEeBONaprakuenas Al=02 .88,
(Al—Mn) Mp=-8—12 770—83U
AMOMHHIEBOMATHHCROME Pranyenas Al==70, Mg =20
(Al—Mg--Mn) Mn_10 700—800

Jluratypa amoMitHuii — GepH/IIil MOMeT GbiTh 3aMewella ¢rop-
Gepuanato (no LIMTY 1801—46). Bepunnstii BBOANTCA B (1€PBHHHLIiL
cnas um B Bo3spat 13 pacuera 0,002% oT ceXHX METANIOB, €caH
OHH He COAepKAT OepHus, LR MOHHIKEHIIS OKHC/AMEMOCTH Martie-
BbiX CMJAROB.

Bo3aspaTh cO6CTBEHHOrO NPON3BOACTBA (pH-
6blH, NHTHUKH, BbINOPH, GP2KOBaHIbIE NET2MH) NOLPA3NLJRIOTCH KA
3 copra:

1 copT— 6pakoBaHHLe OTHBRI, KPY[HbIE I METKHE YICTBIE BbHIIO-
Pbl, JHTHHKY, hOJEKTOPLI;

11 copt — Nepenas MesKiX OTXONOB, BCTUIECRH, CTORKI;

11 copr — mneperias CTPYXhit, ONI/OK il NMETANIa, H3BIEYEHHOTO
M3 lUsaka.

8 J. M. Mapuenbax, J. O. Cornrs-xuf 217



Bosspat | copTa NpunenHsieTc B WHXTe Ge3 nepensiaba B Komiye-
cree 10 80 % OT Beca LUIINTHL.

Boagpart 1] copra ficno1s3yeTcs B NepeniasieHHOM Biile B KOMife-
ctoe 10 40% oT Beca WHXTH (ATF OTBETCTBEHHOrO AUTHS — He Bonee
w“ﬂ).

Boaepar 11 copTa NpiMeHnIOT Noc/e NpeABapHTEIBHOrO Neperna-
82 B WIURK B hoaiuectee 25% Or Beca WHXTH (A/1A OTBETCTBEHHOrO
11TbA — He Gomee 20%).

O6wee koanuecteo soagpata II 1 111 coprop He n0mKHO npesui-
wath 40% OT Beca IUMXTH (DMl OTBEICTBEHHOrO NHTbA — He Gonee
30%).

I MoandHIBIpOBaHIS MarHHeBHX CNJ/2BOB NPHMEHAETCA Marue-
ant (OCT HKTIT 4294—58) nnn men mapku A (TOCT 1498—64) ¢
pa3sMepoM K)CKOB tie Gosee 10—25 ma.

B hauecTBe MErpyoillero KOMMOHeHTa TpPHUMEHSETCA MeTallniye-
CKiit Kaabiutil B Konmyectse e Gonee 0,1Y% (1ns nosuiWeHHsA MOTHO-
CTH JHTbs, eC/il NOBEPXHOCTL, Tpebylowan YNIOTHEHHA, He NOLBep-
raeTcs MeXaHutueckoit o06paboTke).

@ 5110 C B, TpHMEHsIEMbIE PN NN3BKe MaFHHEBbIX CM/aBOB, JOMK-
MHbl YAOBAETBOPATH CNEAYIOUNIN OCHOBHEIM TPeGOBaHHAM:

) dnroc He loMKeH BCTYRaTh B XHMIUECKOe B3aUMOAEICTRe € Mar-
HIEM HAN ¢ KOMIIOHEHTaMK MAarHHEBHIX CMaBOB BO H30eKaHie 3arpss-
HEHHS MaTHitsl IPHMECAMH It €ro NoTeph, a TaKXe He B3aMOAeiiCTBOBATD
¢ YyTepOBKOfi neus;

2) TeMnepaTypa nniaefenis Guioca AOMKHA GHITH HHXKE TEMNepaTy-
Pbl NMaRNEHHA Maruus ¥ ero CIiaBos;

3) KHAKOTEKYUeCTb NMOBEPNHOCTHOTO (3aMTHOFO) ¢uiloca AOMIKHA
CbiTe  OCTATOMHO BLICOKA, HTOOLI MOKPHITL BCIO MOBEPXHOCTb pacrlia-
B3 CIUIOLLHBIM NOKPOBOM (MPOYHOI 1 TMIOTHON NJIeHKON, HAIEXHO Hpe-
JOXpaHSUOLLe] Marisil OT LeficTaiS BO3AYyXa),

4) padmtimpyomnit GIOC  Z0MKEH O6M2NaTh CMNOCOGHOCTEIO JEFKO
)'A?)mﬂrb 43 pacnnaBa HeMeTafnHYeCKHe BKMOYEHHA (OKHCMbI M HHTPH-
asl;

5) padwitmpylomui cnnae NoaKen GHITH TAIKENee MArHUS AR Jayu-
luero OTC/alBAHHA, T. €. yielbHbll BEC ero B PacriaBfeHHOM COCTOA-
HHB NpH TeMnepatype mopsaka 750° C nonmer GuTh GONLLIAM, HEM
YOCHbHBIY BeC MarmMa u ero cnnasoe. Ecam ¢uioc merye cnniapa,
0 NpH 3aniBKe B GOPMB! 1€ HCKMIONCHO NON3AaHHE €T0 B OTIHBKIT™:

6) ObiTL  nellleBeMI 1t neseDHIHTHLIMH.

Kpowe Toro, duitocs! Jomsuer o6nanare HEKOTOPLIMH CfieyHa IbHBIMH
CBOHCTBaMH B 32BHCHMOCTH OT METoNAa MUABKH H pan'IHBKH C¢nnaea.

N
LA nonyyeHun neoox

s HIHMOPO A~ nbHOr ero

Jot A M3 DAC LA4Ra NpK 0T y oro seca Gatoca H HafeWHOro

LARE N K TCH
T Ao el K OCHOBHbIM KOMTOHEHRTaN AOGARNALD

D 6C TN YACABHEM BEC F Xao
g , on). nanpunep: X
! o Gay i WAM - nOpseT . - IbUM . ¥ . P ’



Tak, npi n7aeke CNaBa B CTAUHOHAPHEX THIMIAX, KOTAA 3a6op
MeTa/1/12 TIPOM3BOAKTCR PA3NHBOUNLIMI KOBLUAMH, (AKCH ANIMKHBI:

a) obnajgaTh JMOCTATONHO BLICOKOH BSI3KOCTEK), OBecleuBaolleit
OTAE/IEHNE HX BO BPEMS 3ayepIbIBAHNSA H Pa3fiHBKH CILIABA;

6) 06pa3oBbiBaTL AaXKe NOCAe BLICTANBANKS 3AWMTHBIL TIOKPOB, 10-
CTAaTOHHO 3JIACTHUHHI, 6e3 KOPKH.

QPaockt ANA NAABKH B BLHIEMHBIX THIMIAX ACKHB 067ajaTh Cocos-
HOCTBIO 006pa303uaa1'b KOPKY, KOTOpPYIO MOXHO OTONBHHYTL OT HOCK3
K 3ajlHeH CTEHKe THIIA NPH 3afHBRe CM1aBa B GOpPMy.

Ins  obpa3opanis NNOTHON KOPKH Ha QMIOCOBHI MOKPOB KHOTLA
Z06aBASHOT COMH C BHICOKON TEMINlepaTypoH TiaBaens: HTopHabl Kafib-
LHA HAH MaCHHA.

Bonbwmnerso ¢ocoB, nNpHMeHAeMbIX MPH IIaBKE MaritHEBbIX
CMJIABOB, COAEPIKAT XJOPHALI LIEOUHBIX H L1EIOYHO3EMELHEIX MeTal-
qoB. [Tonananiie HX B OTMHBKY, BHIBHIBAET HHTEHCHBIYK KOPPO3HK B
pesyabTaTe peaKIiii XJMOPHCTOTO MArHHA C BIaroli H MeTas/oM OT/HE-
KH:

MgCl, 4 2H,0 = Mg (OH),+ 2HCI;
2HCI+ Mg = MgCl, + H,.

ITosTomy HeoGXxonmuMo, uTobbl Kak padsiHHpYlOWHe, TaK I MOKpOB-
HHE (UTIOCH COLEPIKANH BO3MOMHO MeHbIUe XJOPHAOB.

®rockl ANS NPOMBIBKH KOBIUEl H HHCTPYMeHTa AOKHBE! 00/1a7aTh
MOBLIILIEHHO! KIAKOTEKYUeCcThI0O H Xopoiuefi padmunpyroueli cnocob-
HOCTLIO; OHH He [OMMHbI HANHMNATh HAa CTEHKH KOBIUEH.

Coctapbl QI0COB, NPHMEHAEMBIX NpPH IL1aBKE MariHeBbiX CI/1aBOB
B CTallOHApHHIX ¥ BbleMubix THrsix p COCP, npueefent B 1261, 46.

Jns npurotosnenns dutoca Ne | (HaTpiesoro) npHMeHsAOTCs cre-
AYIOLHE HCXOAHbIE MATepHAbI:

8) XxJopHCTHIT Maruuf nnasnentiit (0Ge3poXeHHLIH) C cOpepma-
HHEM XJIOPHCTOTO MaruHs He Mewee 92%, mpHMecH XJIOPHAOB Kalnm H
Kaibuns e Gomee 5%, mnpounx npiMecefi (cepHoHcabii MATHHI,
OKHCE Marhus # ap.) He Gonee 3%, snari He Gonee 3%;

6) xnopucTii HaTpait (mopapennan conb) 11 wast 111 copra no FOCT
153—41 ¢ conepxanHeM XJOPHCTOrO HATpHs He Mehee 98%;

B) XJopucThii asnonmit Texnuaeckuit no 'OCT 2210—43 ¢ conep-
WaHHeM XJOPHCTOro ammonus e Menee 97%.

Jlna npurotoenenns ¢moca Ne 3 npiMeHsioTcs cielyiotuHe HCXOA-
HblE Marepuafbl:

a) KapHAMIHT COMHKAMCKHiT Ge3BORHBIA ¢ CONEPIKAHHEM XMOPHCTOTO
Maruus He Menee 40%, Xnopsctoro Kanus ue Metee 40%, NpiMecH
OKHCH MaTHiis He 6oMlee 10%, NpitMecH XMOPHAOB HATPHA H KafbLuA
ne Gonee 8%, mnaru He Gonee 3%;

6) nnaBHKOBBIf [UNAT ¢ copepxatneM GTOPHCTOTO KaMBLHA 1 MeHee

/[’.

Bs OKICh MaTHHR TEXHHYECKas ¢ COAEPIRAHIEM OHCH Marhus ne
Meniee 92%, npiMecy -+ nOTEpH OPH NpokanzakiK He Gonee 8.
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Tatbnrnnua 46

Cocra sl GAKcoB, NPHMEHSEMMX HPH fapke
MarnHesHx cinageob B Turasx (no B. B. Kprimosy)

Heep ’““;}2;‘:‘:'2""' Bec, % Hasusgenne $0cos
L l &nroca
1 MgCly 60 Jlns npuTOTOBJNEHMA MEPBHYHBIX CNA2BOB W3
! YUCTBHIX METAN0B, AAA (GAacoMHOTe AuThe,
NaCl 40 nepenniasky OWRONOB, DPOMBIBKH HMCTDYMeEH-
Ta
2 MgCla 3B—16
KCi 3240 To e
BaCl, J 5—8
CaF 3—5
i MgCl, 47
KCi 40 »
BaClg ] <8
CaFy .5
t MgCl, -43 IlnA nepennaPRH CTPYKKH, NMPOMHBKW KOBLUEH
i URCTPYMCHTA
KClI ] dmoc Nerkonaasok, KeAKOTeKyY, ofnanaer
MaJSLIM yAeJleblN BECOoM
S MgCls 60 IlnR nepennackH YHCTOrO MATHHA, OTXOACB H
KC ] 35 CTPYXKHK, RAA NPOMMBKH HHCTPYMeHTa
C Fy 5
' Mp;(flz 33:5 Il78 nepenfaBKK METHHA W €ro  CONAEOB B
KC! } 384+5 uyWKH
CaCly 1743

Mo B. B. Kpumosy dumoc Ne | H3roTOBMAIOT B CTaLHOHAPHBLIX
CTAJIbHHX JMTHIX THTAAX eMkocTbio 200—250 k2 Metanna, duoc Ne 3
— B CTA/IBHBIX CBAPHBIX THIISX eMKocThio 25 —150 k2 MeTtanna.

MNpurotosaewie ¢dumoca Ne | CBOARTCA K NPOKaNHBaHHIO XJOPH-
ctoro Hatpus npu 400—500 C nas ynaneHns Bhari, CMELHBaHHIO
60 sec. u. xnopucroro MarHus (naaeaentoro, 6essontioro) ¢ 40 pec. 4.
XJIOPHCTOTO HATpHs € nobaBKoii | rec. 4. xAopHcToro amMonus. Bewo
CNech 3arpyMaloT B THres b, NPeLBapHTeNLHO Harpersii no 300—400° C.
PacmnapnsioT H HarpesaoT 10 Temnepatypkl 650—700° C u nocae Bbl-
fepxky B reqenye 10—15 Auy pa3nHBAOT B NPOTHBHH TOHKHM CJIOEM.
Ocalnok OKUCH Martiis ha LHe THRMS CAHBAIOT OTAENbHO H B AAJIbHEN-
Liec MpoM3BOACTRO He monyckawT. [Tocne oxnamaenns ¢ampc pasManbl-
B3IOT B LAPOBOI! MEJIbHHIlE # CCHINAIOT B GAHKH € FePMETHYECKH JaKphl-
BAIOWHMHCA KPBIUKaMy HaM NpHTepTHiMH NPo6KaMi. TIpHroToBMEHHE
aroca Ne 2 — ananoriuto NpuroTOBMeHo datoca Ne 3.

®aioc No B 11 1iyualoT NyTeN  MeXxaHHYECKOrO CMelUHBAHHSA M1aB-
NItOro Kaphaatita (70 ~75%) ¢ nnapukopeiM wrnatoM (15—20%) ¥

HIChio Martgs (T —10° 5
”'“} ‘r])l;;:lc—rr:? l"Ll.:Bll)\OBmu Wnara onpepensoT Mo COAepXaHuio B
& ursa. Okiich Marins NOAIK XTOBHBACTCA C TAKHM



pacueToM, 4T00H COnepxanue ero Bo qulioce coctasasno 10%. Kapnan-
JHT Pa3MaliblealoT B LUAPOBO§t MedbHHIE. Ecnn slamuocTe ero npe-
puiiuaer 3%, TO MEPEeL Pa3sMOAOM €r0 PeABAPHTEAbIO NIEPenapIsior.
Kapuanant, Gropucreifi xanuuuil W OKACh Maruis B COOTBETCTDY IOLHX
NpOMNOpUHAX TWATENLHO NepPeMelUnBaloT B LWAPOBOfl MenbHELE.

ToToBbiit diitoc cCHINAT B 6aHKH ¢ TePMETHUECKH 3aKPbIBAIOLLAMIICS
KPHILUKAMH HJH TIPHTEPTHIMIE TIPOOKaMH.

JIns nonydyeHns KaueCTBEHHOro JITbS H3 MArHieBbiX CM/aBoB Bhi-
COKOR KOPPO3HOHHOII CTOHKOCTH HEOOXOAHMO NPHMEHATH GuiioCH, Npo-
BepenHbie B TPOH3BONCTEE.

B nocnennee BpeMs LLIPOKOE NPaKTHYECKOE NPHMEHEHHE HALLMH
¢atoc Mapox BU2 u BH3.

®moc BH2 npennasnavaercss mnd NaBKH MarHseBbiX CMJAagoB B
CTALHOHAPHBIX THIVIAX H FABMAETCH OLHOBPEMEHHO NOKPOBHBLIM M Pa-
¢uHIpYOWHM cnlasoM. Diioc BH3 npepnasuavaercs nns nnaeks
MarHHeBbiX CINABOB B BBIEMHBIX THrAsX. [lns npurotosnenus ¢utoca
BH2 ucnons3yercsa pmoc Ne 2, a nns npurorosnenns ¢moca BH3 —
KapHaanuT. Mexonuuing MaTepuasiamn s NOAroTOBNEHHs 3THX (itio-
COB C/IYXaT:

Ta6auuwua 47
Lnxroesiit cocTae ¢atocos, %

Hexogusie MaTepiiaian, %,

QropHCcTh l

Mapra dmocos % I KAPARNJIHT l Kanbuu OKKHCH MArHHRA
! ! |
BI12 85.0 — : 5.0 | —
BI3 — 750 17.5 75
Tao6nuua 48
XuMuueckuit coctas, %
—-("uomme HOMAOHEHTH Iprwcu we Goaee
I cnopre- L]
Mapka daac: XAOPHCTHE|xANPHCTH dropHeThfl TR gg-] OKECR | CaCl, ‘NEPACT- OXHCH
- A MJrBAA BOpPHM. |MABrHHA
Ih\lfg%“l',n aﬂg KN&:E‘: BT:?‘}, l Mg0O Neck ("T:YKB mg0
1
BH2 38—46 3240 3—5 I 5—8 I — !} 1,5 ‘ 1.5
BII3 340 | 266 | 15-20 | — [7—10| 6 ' 151 —

a) Gapuesiii garoc Ne 2 (Cnnae KapHAIIHTA C x.nopusrbm Gapuem);
6) GTOpHCTEA Kanbusil (GarOpHTOBbIH KOHLeHTPaT)*;

* QropHeThill KRABUKA (10OPHTOBLIN KOHUEHTPAT) MOXET 6uTh SaMeHEeH
NOPOWKOOGpaSHIM  MIABHKOBRIM  LINATOM € COAEPMAMHE $TOPHC TOFO xanbm::
e Huxke 92% (TOCT 7167—54) l-ro copTa. GroprcThil KaabUHR npelsapHTen
HO HaMebUBETCR B LAPOBOR MebHALE HAK GeryHax H Npecenbaercs yepes CHTO
Q1—2 uu.
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B) NA3BJAEHHBI KapHAJJIHT,

r} Gapuit XOpPHCTHI (roCT 742:—41); )

1) OKIICh MArHif — KayCTIMECKHil Maruuil T copra (FOCT 4526—
48).

)Hlnxrosbu't u xnumpuecknii coctaB ¢uocos BM2 n BH3 npusesen
B T261. 47 1 48.

[lpouecc MPHrOTOBIEHHA (IOCa BII2 sakmouaercd B MexaHHYe-
CKOM NEpeNellIfBAHNT [0PONIKOOSPasHOTo (PTOPHCTOrO Ka‘n':;mm ¢ no-
powkoobpastb ¢aaocoM Ne 2 ¢ BIamHOCTbIO He Gonee 3%. Ilpn co-
AepmaHiK Biari 6oiee 3% ero nepenuapisioT ANA YAANeHHA Blaru
npu Tennepatype 600—650°C ¢ BLINEPKKOH NPH €ro TemMneparype Ao
npexpalietns GYPHOro KHIEHHA pacniaga. IMocne yero cIHBaOT B Ke-
Ae3uslii npotHeeHb caoen 50—60 s

@TOpHCTRIA  Kaablmfi  (QMoOpHTOBbIR KOHLEHTPAT)  NPOCEHBAOT
gepe3s cHTO ) 1—2 A it OTBELUNBAIOT MO pacueTy WHXTH ¢(moca BH2.

OrgellleHHBE COCTABHBIE YACTH LUHXTHI NMEPeMeluHBaloT B 3aKPHITOM
cMecHTeTe Han B medbunue B tedeHe 20—30 mun. Ilonyuennuii Ta-
rHM 0B6pazom ¢moc BIi2 nepeckinaior B MNOTHO 3aKYNOPHBaKOMYIOCH
T2py.

®moc BII3 nmomywaror nyrem MexanHueckoro nepeMellMBaHHA B
NOpOLUKOOBPa3HOM BHAE KapHa/MKTa, OKHCH MarHHf H (QTOPHCTOro
Ka 1bLHSA.

Pa3Mo10THiT 6e3BORHELT KAPHAMIHT NPOCENBAOT Yepea cHTO NI1—
2 M 1t OTBELIHBAIOT NO pacyeTy WnxTel BH3. KapHaNIHT ¢ BaKHOCTLIO
6o1ee 3% nepea NOMOJIOM NepennasasioT AJS yHAleHHs BJark 1o
pexnMy, YKa3saHHOMY ANSl TNepernara yBlamHeHHoro ¢umoca Noe 2.
Oxiick Maruns B QTOPHCTHI KAkt IPOCeHBAIOT Yepes cuTo I 1—2 aa
1 OTBEIUKBAKOT N0 pacyery wmnXTel Guioca BU3.

Otgeluenyble COCTABHBIE YACTH LUHXTHI NePEMEIIHBAIOT B 3aKPLITOM
cMecHTene 110 B NesibHitte B reyetite 20—30 sun. [lonyueHHb TakEM
obpasov ¢aoc BU3 nepechinaior B NAOTHO 3aKYNOpHBAICILYIOCH TAPY.
Pe3ynbTaThl XHMHYECKOTO aHafli3a (MKCHPYIOT B CHELHaJLHOM (Io-
COBOM X} pHaJe.,

TotoBele Qaock! XpaHAT B Kee3HOfl 1AH CTEKIAHHON NJIOTHO 3a-
KynopHeaioUeics Tape B CyxoM noMellens. Ha KamgioR Tape ykasbl-

BalOT MapKy ¢uuioca, NaTy NpHroTopieHus H Knefimo OTK sapoga o
TOAHOCTH.

§ 3. NPHrOTOBNEHHE NEPENNABA JIKCATYP
W MPEABAPHTENbHbIX CNNABOR

Tlepenaas orxonos Marmmestix cnnapos NPOH3BOAKTCA CTPOIO
:geﬁi%:x 12 SaBHCHMOCTH  OT BHJA NepenTapIfeMsIX OTXOACB YCTa-
A1 CopT nepenaasa. Bee orxoni copth
BIE I0TCH Ha crenyloule
rprnnzi(uo B. B. Kpumosy): pTipy »
a) OTXCbs

11+ pra — 6pak i
KOn ™+~ p; P PAK n€Tasilelt, wiCTele BEINOPEI, JHTHUKH H



u16) orxonst Il copra — eennecks, croskn 1 octatis OT JHTHIKOBBIX
yaus;

8) orxoxer Il copra — nepennas crpymicss, omunox 1 Meranna,
H3DJEYEeHHOro N3 1U/1aKa.

Orxonsl I copTa MoryT npumenarbes B iwmxTe pabovero cnmaea
6e3 nepennapa.

Npurotosnenue nurarypu Al—Bec COLlEePIKaHH-
em 3—5% Be nonpo6uo uanomxexo e raase 1V.

Jiuratypa Al —Mn npusensercs a1st sBegeHs Mapranua Bo
BCE MariHesbie CIaBbl, cozepawnte amoMithiii. Conepxxatie Maprau-
ua B HIX HAXOLHTCH B npenenax 8—12%. Temnepatypa mnaenenss
770—830°C. JIuraTypel ¢ MEHBIUKM CONIepIKAHHEM Maprauua of 1apaior
BA3KOCTLIO, & /IHraTyphl ¢ GOMBLIMM CONEPIKANNEM Maprania — Tyro-
naaski. [IpHTOTOB/EHHE ANFaTyPbl NPON3BORHTCA B FPAYHTOBEIX THT-
JIX  COOTBETCTBYIOULE]T eMKocTH. [Tpouecc MpHroTOR/EH s CBOLHTCH K
c/enyoueMy.

[penpaputenvio npoxaneusblii rpauTOBLIl THTeNb YCTAaHABMH-
BAIOT B MeYb, a 3aTeM 3arpyxaior amominnil. [locae pacnnapnenns
ero M neperpepa no 800—850°C ¢ nopepxsocTi PaciIaBNeHHOro alko-
MIHHS CHHMAKT IUMAK, Mocfie Yero BBOASIT MENKO pasiapobneHHbii
MapraHel, npeisapHrensto nonorperwii no 700—800°C. Bauny mua-
Te/IbHO NepeMeiutpalor B Tevenne 5—10 mun AN noayueHus Jura-
TYPEL OLHOPOLHOrO XHMHUECKOrO cocTapa. Ilocsie PacTBOPCHHA Map-
raHua IpoM3BONAT paduinipoBanye cNNaBa 0GE3BOMEHHBIM XJIOPIICTHIN
uiHKoM B Kossivectee 0,1 % oT Beca WXTH.

[Tocne padmuHpOBaHHS THrEdb H3IBIEKAKT W3 TOPHA, CHHMAKWT C
MOBEPXHOCTH LUNAK, NepPeMelunBaoT H MO IOCTHKEHH HEeoOXOLHMOR
TeMneparypsl (mopsaxa 730—780° C) cnparor MeTann B NOZorpeThie
(no 120—200° C) n3nomxunue cioeM 5—25 sy (a7 ynotcrea u obecne-
uenMs OLHOPOIXHOCTH COCTaBa).

3atem orGupator npobel ansA onpejeserina XHMHUECKOrO COCTaBa
cnnaea.

Tpofinas nurarypa Al— Mg— Mn npumensercs
NP MMiapke BCEX MarHWEBHIX CMJIABOB, COLEPKALUMX B KAUECTBE OCHOB-
HBIX COCTABIAIOWHX astioMiun{i. Tpofinas Jsuratypa no CpaBHEHHIO C
ABoitHoli o6nanaeT psnoM npennyuects: Gomoiueil XPYTIKOCTbIO, obser-
4qafowefl H3MesbUEHHE B WHXTOBKY JIHTaTYphl, 6oJee HH3KOM TeMhepa-
TYpoil NAaBNeHNs i ONHOPOLHOCTBIO Mo cocTaBy. Kak ykaseiga’aock
Bhille, Tpofinan anratypa Al — Mg — Mn n3roropasercs 8 COOTHO-
wenun 70 : 20 : 10. [Mopsook NPHrOTORMels: B NONOrPETHLIN THIEIh
SArpyXKaloT aMOMHHI{, PACIIaBAsIoT it NeperpesatT 10 TeMnepaTyphl
850--900°C, nocte uero NpoH3BOAST MpHCALKY MapraHua (npetsapii-
Te/IbHO H3MEJILYEHHOrO H TONOTPeToro 10 TeMmepaTypb 700—&00° Q).
Mpucanka maprahia NPOH3BOANTCA HECKOMLKNMI NOPUHSMH 1 NOCIE
TWATENLHOTO NepeMelUNBaiia KaxIofi Nocjenyfollell Nopuiit. 3aren
NPOU3BOAAT padiiHHPOBAHIE CIUIABA XJODHCT M LHHLCM, BBOAST NO-
TIOBIHY BCErO PaCUETHOrO KOJHYECTBA MATHIA 1 CHOBA BCIO BANlY THIA-
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teibHO TepemeuntpatoT. Bo nsGexanile ropents MarHitf, NOBEpYHOCTH
PACTL1aBa TIORPHIBAIOT TOPOUIKLOOGPAIHLIM ({110COM ML NPINBIAIBAIOT
CEePHLIM LBETOM.

epﬂ B ouﬁ nas auratypa Mg— Mn (2—4" Mn) npumenser-
51 1A MPUTOTOBIEHIIS MartilesbX CrLIABOB, HE CONEPIKAILHX AJIOMit-
wua (Tina MJ12). TTopsiok NpUroTOBMEHHS CJIEAYIOWHH: B MeNe3Hyii
THreAb 3arpyaloT MeTa.niiueckiii MarHiiil, pacniaBisiioT Nox croe
¢arocos BUI2 s BUI3 1 neperpepatoT N0 TeMnepaTypo 770—790°C.
MeTanHueCKIH! MapraHey n3MesnualoT I NPOCEBAIOT Yepe3 ciiTo ¢
IHaMETPOM OTBEpCTHil 1 sy,

[Tpocesitnbllt 4ePe3 CHTO MAPraHell CMEUHBAKT ¢ NOPOWKOO6pa3-
HbiM uocom B cootnowmersn 1 : . [oayuennyio cMecb BBOAST B pac-
NJABIEHHLIT MarHmil HECKOIbKIMI NPHeMaMHl H HENpepeiBHO NepeMe-
wneator. [Tocie pacnaaeneHnss MapraHia ¢ NOBEPXHOCTH  pacniasa
CHHMAIOT WaK H METalA orcranBaercs B Teuenne 10—15 mun. 3atem
BaHHY TWMATENLHO NEePeMelBaloT H rOTOBYIO JIHTAaTypy PasfiMBaOT Nno
HanoxuHUaM. Ecail BMECTO MeTa.1/1i{YeCKOro MapraHia BBOAHTL XJIOPH-
CTblif Mapranel (NpeiBapHTENBLHO MPOCYLUEHHEIH 1F epenaB/eHHH ),
BaHHY neperpepatot 10 Temnepatypst 780—800°C M TiMATeSLHO nepe-
MeluBaor. [TOBEPXHOCTHL MeTanna HPHCHINAKT MNOPOLIKOOOPA3HEIM
(duocoM.  3aTeM CHMMAIOT WNAK H MOC/e OTCTAHBAHHA B TeuenHe 10—
15 AtH rOTOBYIO JIHraTYPy Pa3fiHBaIOT NO U3MOXKHHIAM,

Oeoitnas nuratypa Mg— Si (5% Si) npumensiercs ans
npuroroenensn crsaga MJTL. IMopsgok NpHroToBMeHHS: B MeJe3HLl
THreJlb 33arpyKaloT CHauasa ¢utoc, 3aTeM MeTan e KHit Maruuiit (npen-
BapHTENbHO noporpertitt 1o 800—850 C) i MenmKuMu nopuusMu Meras-
JIMYECKHH KPEMHHH, H3MenbueHHbll B Kycku pasmepoM 10—15 s,
npensapxTeNLHo foporpersil no 500—600°C. Banuy TiaTenbto me-
peMewsipator. [Tocsie pacnnasnenss KPeMHHA CHUMAKOT LWMAK, TIOBEPX-
HOCTb PacriaBa NOKPEIBAIOT (UIOCOM M CHOBA nepemeltHpaiot. Crnae
ggrge(%mmam H Pa3fHBaloT NO HINOXKHHUAM (Npi TeMneparype 750—

Ias npenynpexnents BO3ropaHHsi CTPyH Me€Tanfia ee NpHnyapH-
BAIOT CepHEIM NOPOLUKOM KPVIIHOCTBIO NOMOMa: cephl e Gosee 0,1 ax
(TOCT 702—41) u 6opoit kuenoTH (H,BO,) ne 6osnee 0,2 ma (TOCT
2629—41), B coornowennn 1 : 1 wam CepHbIM 1BEeTOM (mHcnepcHol ce
POH KPYMHOCTEIO NOMONa He 6osee 0,1 aas o TOCT 702—41).

Cranjaprible Maruuessle Criiape!, NOCTABAREMLIE 3aBOAAMH-NOCTAB-
[HKAMH B TOTOBOM BHIE, HA3bIBAIOT NEPEUNNLIMU CRAQOAMIL.

NaBbl, NPHIOTOBJEHHLIE H3 CBEXHY (uHCTRIX) MeTansnoB I BO3-
:g’a;i B BHIE YylleK, HenocpeacTeedno Ha MalHOCTPOUTEABHBIX 32
AaX HA3LIBAIOT npedsapurmeabHsLMU WK 2omosbimu. Pacrinap, npea

Ha3!
HadeHHbIe M NOC/eayomero NepenitBa B pa3faTOyHLlE Neyr, Ha

3LBaIOT
noqrom:po,uexgmombmu. Cnaaekl, pacriaBnenHue I OKOHYATENbHO
! X ."liﬂal{ble A8 Pe3nHBKE B (DOPMBI, Ha3BLIBAIOT pabouu mu
ma%}é nﬁl ;in TEALHBIT UVIIKOBOI Cliaw npHMeHseTcst NpH
THHEBLIX CNJABOB B Te . LIYHAAX, KOTZA TpeOyeTcs Hoayue-
24



HIle BHICOKOKA4YECTBEHHOMO Paboyero Crnjasa CTabHALHOIO XHMHYECKOro
COCTaBA.

Tlo HApYXHOMY BHAY 4yLIKH NPENBAPMTENLHOrO CMLIABA NOMKHEL
HMETb HHCTYIO, CBETAYIO MOBEPXHOCTH, 3 W3MOM — MEMKO3EPHHCTEL
6e3 (.IIOCOBHX M LUMAKOBHX BKJ/IOYEHHiL. '

[Mopsinox NPHroTORMeHHs) NpeNRAPHTENLHHX K NPOMEXYTOMHBIX
CnaBOB B CTAUHOHADHEIX W/ BHIEMHBIX THISX ClefyloWsE: B Ha-
rperbiit jo 500°C craumomapueil THrenn aarpywawr daoc BU2 B
konnyectse 0,5—1,5% or peca 1nxTEL CTEHKH ¥ JHO BBEMHOrO THCMS
npuneliAeaoT Guaocom BU3. IMoporpereie no 120—300 C  wnsxtosbie
MATEpPHAMB! 3ArPYKAKT B THrENb B CAEAYIOUEH NOCTEI0BATENLHOCTH:

4) NPH NPHrOTOBMEHHH NPEIBAPHTENLHOrO CIIABA: BOSBPATH, Mar-
unil, aurarypa Al — Mn u anoMuuuit;

6) NPH NPHrOTOBAEHHH MPOMEKYTONHOMO CIMABA: BO3BPATH, MEp-
BHYHBIE HJH MNPENBAPHTENbHEIE CIABH.

luxty pacnfiaBasioT 4 nonorpesatot no 760—780 C nas cnnasa
MJI2 1 no 700—720-C ans cnnasop MJI3, MJ14, MJIS, u MJI6.

[Mocse pacnnasfeHus WHXThl B cnnas MJI2 BeOIAT METAMIHYECKMIT
MapraHell, TpenpapuTensHo nogorpetrii Ao 800 °C, uau 06e3poxeHHbI
XJOPHCTHIT MapraHel. B cnnaest MJI3, MJI4, MJIS u MJI6 seopst
META/IHYECKHI IMHK, TOAOrPeThiii 10 TeMnepatypsl He Hibke 120°C
H nuratypy Al — Be unu Al — Mg — Be.

Ipu temneparype 700—720 C npouseoast paduiHHpoBaHie (pH
BBEJIEHAN B CN/MaB GepHNHSA B BHae (TOpOepHUNATA HATPHA TeMNepary-
pa paduHupoBaHHs rnoebiwaercs 1o 730—750°C). C noeepXRocTH Me-
TaNNa NOAOFPETOR JIOKKOR CHIIMAIOT 3arps3HeHNs, N00ABARIOT CBEXHE
¢dmocet BU2 4 BU3 ¢ panny nepemelunsatot 8 Teuenne 3—5 mun. Pac-
xon, uiroca NpH padHHHPOBAHHH COCTABJANET NpuMepHo 1% oOT Beca
LIMXTEL.

3ateM sarpasxeHHblii ¢uoc cHKMaT i 3amenntor ceexcn. Crinas
nocJie OTCTalIBAHUSA B TeUEHNIE He MeHee 15 Mun CAHBAIOT B H3JIONKHIILb,
NpenBapHTENLHO NOACTPEThie A0 TeMnepatypul He nuxe 120°C. Ecan
MeTall/l B THIJIE 3ArOpPaeTcsi, TO OYArH ropexis MPHCHINAKTCA CMEChIO
CEPHOro 1BeTa # GOPHOIl KHCNOTOM B COOTHOLUEHUH 1:1.

§ 4. NPHrOTOBNEHHE PABOYHX MArHHEBbIX
CNniAsos

B nocnennee pemMs A7s ILIABRH MArHHEBHIX CTIABOB Bee Gonkbllee
pacnpocTpaHeHiie Nony4aoT HHAYKLHOHHBIE MeYH NPOMBIILIEHHON Ya-
CTOTEL. B pasorperTslii 0KpacHa TureJb 3arpyxator dntoc Ne 2 u npes-
BapHTenbHO noporpersie orxop. Cnap  HAarpepaloT A0 TeMIEPATYPEI
700—720 C u TiaTeNLHO MepeMelliiBaloT B TeueHne 3—5 MuA.

Bo Bpems nepeMelliiBatiis CN.TaBa MOBEPYHOCTh 3ephafia MeTasiaa
HPHCHINAIOT ¢y \IM MOI0TeiM daatocoM BLI2 1w ¢nrocom Ne 2. [To onou-
YAHNN NepeMEINBALMA CHHMAKT ¢ NOBEPAHOCTH META1NA LUJak, Ha-
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HOCAT TOHKHM CJloeM caelil (aroc BI12 nnn aoc Ne 2 o crnae or-
craupaercs B Teyenne 10—15 sun. .

Or6upatoT Npoby Ha CHEKTPAJBHHIT AHATH3 (OT KaXIOro THTAS) H
NPOH3BOAAT PA3THBKY NMPH TEMMNEPaType 680—720 C 8 NpenBapHTebHo
OKpallleHHHe 1l MOJOTPeThe N0 TEMNEPATYPH! 680—720"C H3NOKHIULbL.

TMoc.1e pas.TnBKN NPOH3BOAAT OUNCTHY THLISA. PasnnBoyHele KoBry
npeiBapiiTe.1bHO NPOMLIBAKOT B NMPOMHBOYHEIX QJJ'IIOCOBleV THrAsAX. B
Cyuae O6HAPYMKEHsl ULIAKOBHY 1t (IOCOBLIX BKIIOYEHHH B YYHIKAX
[loCaeHIE TOLTERAT BTOPH4YHOMY Nependasy. Tyroniaskue MeTasae —
Mapramuell, KpemHtii, 6epiainil i Ap. — HMEIOT BbICOKYIO TEMNEPaTypy
MIABJIEHUs, [I BBELEHHE X B CIIAB NpPeNCTAB/sET 3HAUHTENNbHEIE TPY]-
HOCTIL. . )

TMostoMy roTOBST MPOMEXYTOYHEIE CIIABLI: ABOMHLIE HIH TPOHHbI
JIUTATYPEl, KOTOPHIE LOMKHEE 06ManaTh CNEAYIOUIMH CBOHCTBAMI:

a) ORHOPORHOCTEIO XHMHUYECKOro COCTaBa;

6) BO3MOKHO GOABLIHM COACPMKAHHEM TYTOMNAaBKOTO MeTalna;

B) BO3MOMHO 60.J€ee HH3KOfl TeMrnepaTypoil IJiaB/ieHHs;

r) XpyNKOCTHIO ANt obnieryeniiss ApOCMeH s ee Ha METKHE KYCKH.

[1aBKy MarHHEBEIX CM13aBOB MPOH3BOAAT OAHHM H3 CJAELYIOUWMX Me-
TOZIOB:

a) B CTAllOHAPHBIX THT/AX;

6) B BEIEMHBIX THTJIRAX,

B) KOMOHHHPOBAHHBIM METOAOM, SBMNAKUHEMCA COUETAHHEM METOLOB
N/13aBKH B CTALIHOHAPHBIX #f BbIEMHBIX THLJIAX. ITH MeTOAH OTIHYAKTCS
Mexay coboii ToMIbKO 10 crnocoby pasNHBKH FOTOBOTO C/IABA.

[Tpu nnapke B CTALMOHAPHEIX THIMSAX PA3NHBKY CIJIABa NPOH3BOLAT
Pa3IHBOYHLIMH KOBUIAMIt eMKOCTEIO 10 15—20 K2, a NpH Nnaeke B Bbl-
€MHBIX THIJISIX ~— H3 TOTO e THIMA, B KOTOPOM MeTasil PpacCIJaaB-
JNETCA.

[lps KOMGMHIPOBAKHOM MeTOLe METanfl NMpefBapHTENLHO PACIIAB-
AT B CTALHOHAPHLIX THIJIAX, a 33aTEM NepPeHBAOT B BHIEMHLIE THIJIH.

[Tocae padwinnposariis u onepauuit Mo H3MeNbYEHHIO CTPYKTYPh!
(MOAMDHUMPOBAHIS) THIMH BLIHMMAIOT M HANPABAMIOT /S 3aAHBKH
dopm.

Patousie cinaeet npkrotopasior Ha ocHoge NPOMEKYTOUHHX CINa-
BOB (yTeM HEKOTOPOff MOAMWMXTOBKH, MONM(HUNPOBaHHS, padMHIPO-
BAHH$ If BEICTAHBAHHA B PA31ATOHHBIX M1€YAX B CTALHOHAPHEIX HJIH BEIEM-
HRIX CTATLHBIX THrAX (MMTBIX WAM cBapHbiX). [padmToBe AN Wa-
MOTHEIE THIJI ANA 3TOM LENK HETIPUrOAHBI, TAK KaK COZEPIKALLHECH
%qﬁ%ﬂﬁ?ﬁr ng li:\ MEHAEMHX MpIt NMaBKe H pa3fHBKe Mal‘HHEBblx
cin)m . qgﬁp Illz; n h;impuctue COMK eNOYHEX METAJLIO0B B3anMozeit-

M THEJIET {f Pa3beialoT CTEHKH NOCAENHHX.

Put T1°0, MarHuil, B3aHMOZEfiCTBYS ¢ MaTepHanom rpagurosoro
HIH 102 10TH 3 THI 18 N0 peaKuy

M <i0. Mg S§i2 2MgO,

Oﬁpe ET b T SO, e, ML HIR 1 AArPASHAET CMan.

o
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Npuroropienne paGoyero cnfiasa B ¢Ta-
LHOHAPHLIX CTaNbHHX THrIax % HOPManbHOrG
BelieHHsl KOMOHHUPOBAHKIIOrO NPONecca MAapKil HeoOvoHM GJIOK neger:

neus Ne | — ckpanuas nns pacnnasfienis KPYTIHbIX OTXOJI0B ¥ Gpa-
KOBaHHLIX OTJIHBOK;

neus Ne 2 — paspaToutiasi, B KOTOPYIO NEPeAHBAETCS WIULKHI CLIaB
13 neun Ne 1 nocnme padunnposanns npu Temnepatype 680—720° C;

neys Ne3 —c (IIOCOBLIM THT/IEM, B KOTOPOM HAXOLMTCH WHAKHH
¢utoc, npeiHa3HaYeHHBIH A MOZOTPeBa ¥ NPOMBIBKH KOBLIGH H HH-
CTpymenTa. Temnepatypa duioca B Hen nosnepxupaercss b npegenax
700—780° C.

Tlpn neGoMbILMX MacWTa6aX NPOMSBOACTBA NpHMEHEHHE CKPATTHOTO
THRA He o6n3aTebro. Teepaas WHXTA (4K NepBHYHORO MK npeg-
BapHTE/ILHOTO CMIABa, KPYIHBIE OTXOAL ¥ GPaKOBaHHble NeTant) pac-
NM1aBJsieTCs HeNOCPeACTBeHHO B DPa3LATOMHON mewir.

Turens emxoctoro 200—250 k2 HarpeBaloT 10 TeMmepaTyphl TeM-
HO-KPaCHOTO KaJleHHsi M 3arpyxaioT B Hero 20—25 ke KyCKOBOTO MM
WKHAKOro HaTpHeporo ¢puitoca Ne | B komnuectee 0% OT Beca LWUKXTHL.

K3 ckpanHof meyH THrelb HaNOMHSIOT MHAKHM CIIABOM IpHMEp-
HO Ha 2/3 ero eMKOCTII H AOTD YKAIOT UYLIKaMH NPENBapHTENLHOFO Crlia-
Ba, NOAOrpeTLiMN Ha Gopty meyn mo 120—200° C

Tpy nnapKe 6e3 CKPaNHOro THF/ISA 3aTPY3KY TBEPLO IUKXTHI NPOH3-
BOIAT B CNelylOLeil M0C/el0BaTelbHOCTI: YYIUKI [PeiBapHTEILHOTO
CfiaBa, KpyMHbe OTx0nb H 6paKkoBaHHbe Aeta . [To nocTimxenty cna-
BoM Temnepatypsl 700—720° C nponasoasit paduHuposaHHe ero nytem
HHTEHCHBEOIO NepeMellHBaHHS Kese3Hofl MEelaskoH B BepTHKAMBHOM
Hanpae/JeHlH B TeYeHHe 5—7 Mum H NPHCHIN2HIE 3ePKana MeTasia cy-
XHM MosoTeIM rocom  Ne 1.

Pacxon ¢uioca cocrasasier 1% or eca WHXTEL. 3aTem TeMNepaTypy
cnfapa nopkwatoT 10 820—850° C i nocne BHKJIOYEHHs Teylt PoH3-
BOLST BBIAEPIKKY B Teyenue 10 sun.

ITo nocTimeHup 3ajanHoft Temmepatypbl 3amiskn (760—780°C)
CT12B C/AHBAKOT B KOBLU, NPe1BAPHTENBHO HATPETeIfl BO (NIIOCOBOM THT-
Jle R0 KPaCHOTO haJsleHlif, a 3epKaJio MeTanfia B Iedl NPHCHINAKT MO-
JoteiM (nrocom  Ne 1. 3anuBKY NpoM3BOAST PaBHOMEPHO, HAK/OHAA
KOBII TaK, YTOOLI HOCOK €r0 HAaXORHJ/ICS BOIMOXKHO OJiHIKe K THTHIKOBOH
Yallle uaH BOPOHKE cTOsiha. [Tpn 3a uiBKe cTPYs Merafsa OnbLTHBAETCH
CMeCHIO cepbl # GOPHOIT KICOTEl B OTHOWEHHH | 1 1 A1 cepHBIN LBETOM.

OcraTkil cn/iaBa H3 KOBLIA CANBAKTCA B CKPANHLIE THIETh HIAK H3-
JIOKHHLY.

Npsrotosneune paboyero cnjaBsa B BHEM
HBLX CTafbHBX CBAapHBX THrAsX B ounleHnbi
CTafbHOIT THreNlb eMKocTbio 25—150 Kz Totle KpaThOBPENEHHOro 10
IOrpeBa 3achiNatoT MoMoThil dvitoc N 3. JaTeM sarpymarr LWHXTY, Te-
pechinaiT (urocoM i feus BKAyaroT. [To Mepe pacniaBieris LWXTE
11062 B STOT OCTATOK €€ H TeNNEpaTypy MeTaaaa 20BoasT o 700—720 C’i
3atem ¢ NoBepXHOCTH €10 CHHMAIOT LIAK, 3aChINAIoT CBEXKHI (atoc Ne!
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# NpOI3BOIAT PadiHIPOBAHIE B TEYEHHE 4—6 MuH Kene3Hol JOKnoit
nyTeM 3adMellitBAnis (aroca CBepxy Bims. Paduuuposaine cunraercy
33RONRUEHHBIM, KOFLA MOBEPYHOCTb MeTaina nprobperaer Gaectsiit
1ephaibHbI BiLd.

C NOBEPXNOCTH METa/11a CHHMAIOT OCTATRH 3arPR3NEHHOrO Puiioca
GepyT NpolY HA CNEKTPATbHBI Il XHMIYECKIH aHaNH3.

3acuinaior cpewnit garoc N 3 croem ToaukHoit 4-—5 M # cTporo
c1easT, 4Tobbl 3Ta TOWKNHA CAOA GHMa paBHOMEpHOIl MO Beeli nosep -
HOCTH MeTa1.13. 3aTeM BK/IOUAIOT Neyb 1§ TEMIMEPATYpy METaffia AOBOAAT
1o 870—920 C B Teuensie 10—20 mun.

Jlantee, BBITPYKAIOT THIEMD 113 TeYR B NPHCTYNAOT K 3a7NHBKeE, Npe-
BapHTEILHO TIIATEABHO OYNCTHB HOCOK THIAS OT OKafiHHE W OTBOLS
cuKWankoit GuocoBoit IOKPOB (KOPKY) OT HOCKA THIMS.

Bo Bpemsi 3aailBKH CTPYSl METa/l1a OMuIINBAETCS CMEChiO Cephl H
GOpHOIT KUCIOTH B OTHOWEHItE 1 1 1 11/ CepHbIM LBETOM.

O6uinii pacaoa ¢uawoca npy Nnaske # padMHHPOBAHIHE COCTaBAfET
3—4% ot meca wnxtel. Jonyckaercs samena duoca Ne 3 ¢witocom
Ne | nocne paduHupOBaHitsl NOPOLIKOOCPa3HbIN (YTOPUCTHIM KaJbLieM
Bt GTOPHCTHIM HATPHEM.

OCTaToK CMAaBa H3 KOBLIA CAHBAKOT B CKPANHLIfl THIENb HAK B H3-
JIOWHHLLY. .

Hinke 8 kayecTBe npumepa NpHBOAHTCA ONHCAHHE TEXHOJOTHY MpPH-
rotopieHHs pabouero cnsasa MJIS B cTauuMOHAaPHHX ¥ BHEMHBIX THY-
NAX,

[Tpn npurortomneryn pabouerc cnnasa MJIS e craunoHapubiX THI-
Aanx npuMensiior $vitoc BH2, B BoieMuuX THEARX — Qunioc BH3. Te-
Pei HayaJoM MMIaBKH KOBLUH, MOMKH # APYToff HHCTPYMEHT NPOMBIBAIOT
B pacnias/erHoM npn Temnepatype 750—800 C kpaHanantosoM ¢alo-
ce Ne2

B npeneaputentno noarorosnenteiil, Harpersifi 10 TEMHO-KPacHOTO
KHNEHH S, THre/1b 3arPyXKaoT nopowkoobpa3nuii duitoc 18 pacyera 0,1 —
0.25% ot Beca wWwiXTHt. Pacraaenenuplii NPOMEXYTOMHBL CNMaB CAN-
BAIOT NPHMEPHO Ha 1/3 eMKOCTH THINA, TI0CTIE YEro €ro NOTP yIKAKT YyLu-
Kami nepenyHoro cnnasa (MrCS), nonorpersiMii Ha GOpPTY fleun A0 TeM-
ueparypsi ne Hinke 120 C. Ilpu npuMetierii NpoOMex<yTOMHOTO CTI12Ba
C OCBEMEHHEM THIE/lb 32NOJHAETCH NOAHOCTHIO.

Cniag narpesator 10 Temnepatypel  700—730 C, sBosT Gepinasii
¥ TIPON3BOASAT MOLAHMMIIPOBAtiHE MATHE3HTOM.

Marsueaut npeasaputensHo APOGAT HA KYCKH 110 pasnepos 10 .« 25 mm
H npocyuitsaioT npu temneparype 150—200° C. PacXop ero coctas-
2T 0,25 — 0,3% ot seca WnXTH. BBonsT ero B cnnap B OAKH npueM
MPH_NoMOULH KOMOKOMLYMKE 3aKPHITOrO THMA.

Mpu omnduuitpopanui konokonbUNK TIOTpyKaeTcst B MeTann npH-
;g[;:g“ :au iol%om:‘ny Bbl;:_;)]‘bl TR, [IpogomxiTensHOCTL MORNGILY-

HOCTL M s ucl:,::{ ‘ PH BO3MHKHOBENIt ONATOB rOpeHHs MOBEpX-
pOBams WAk mma::ro ; cn) oD Ao o ntocon. Tlocne wonnGuLi-
- ! OBCPXHOCTb paAcHNaea NPIHCHNAIT (MIOCOM.,
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Bumecto MORHQHIHPOBAHHA MarHesnTOM DOMYCKAETCHA NPHMEHATD
moniULIDOBaHIE NYTEM NePerpepa crNasa 10 TeMnepaTypei 870—9K)° C
npH NAIABKE B BLIEMHLX THCAAX # o 830—860 C — B craunonaphux
THOAAX C BBIAEPKKOM [IPH 3THX TeMneparypax 10—I5 mun [Tocse Mo-
audHuupoBanya npy temnepatype 700—730° C cnnag paduHBpyloT
nyTeM WHTEHCHBHOTO MeEpeMeiMBania B Teuennie 3—5 mun. [lopepx-
HOCTb METanfia NpH STOM NPHCHINAKT CYXHM MOOTeM ¢rtocoM.  Padxi-
HHPOBAHHE CUMTAETCH 32AKOHUEHHLIM, KOFAA TOBEPXHOCTH MeTanlla
npuobperaer GecTAMH 3ePKANLHbIA BUA. -

Pacxon ¢vlioca npu padHHHPOBaHHH coCTaBAsieT okovio | %. a npu
nnapke H padiHUpoBaHHH — 3—5% oT Beca (UHXTuI.

[lo okomuamiM padMHHPOBAHHS C MOBEPXHOCTH MeTanna YAANSIOT
wiaK, OT/IHBAIOT TeXHO/OTHYECKYO NP6y 1t Npoby NMf CReKTPaNLHOTO
H XHMHYECKOTOo aHann3a, NpHCHNaT CBeXHM GMIocoM 1 cnias nojor-
peBaloT 1O Temneparypsl padnueks. [lepen paanuBkoil cnnas Beicta-
neaercs B teuenwe 15 mun. KoBww mepen paamiekoil npomsipawr B
mHrfe ¢ daocom Na 2 M HarpeBaioT 10 TeMNepaTypel KPacHoro KaseHius.
Ocrapwnitcst Guioc CIHBAIOT Yepes HOCOK Korlua. B npouecce pasmiexi
Heo6XONHMO CeAHTE 3a TeM, YTOGH (Mlioc He NMonan B (oPMsI, He AoNYC-
KaeTcA 3apa/okHBaHHe 6GoJee NBYX KOBLIEH CINaea NOAPSA H3 OAHONO
THRNSL Ge3 NpHCHNKH (ulocoM 3epkaita Meramna.[Tocaenysowmit pas-
6op cnnasa pa3pelaercs TOILKo yepes 3—5 wun. [TpHCEINKa (paocom
NOBEPXHOCTH MeTanfa B Da3/MBOYHOM KOBlJE He JLONYCKaercs, a B
cliyyae BO3HHKHOBEHNS O4YaroB TOPEHHA INOCHeAHHE MOryT OuThb Mo-
TYLJeHbl CMECLKO Cepbl i GOPHOM KHCMOTHI MJIH CepHbiM LBETOM. [pu
N/aBKe B CTAMMOHAPHOM THrie pasbop Merauia B Koplie 6oiee 80%
eMKOCTH THINISl He PaspeiaeTcsi BO i30exanie 3ayeprbiBaHHsA L1aka
u daioca 13 THIIA. He pexe yeM yepe3 48 4 pabotbl 1 He Gosee yeM
yepes 20 NiaBok (CMHBOB) BeCh GMIOC H3 THIIA BLIYEPRbIBACTCS 1 3aMe-
HAETCA HOBBIM.

3anseKa GOPM KOBLUAMH H.IH THTAMH NPOH3BOAWTCS MIABHO C NPH-
MbUIHBAHKEM CTPYR META/1/13 CMeChio cepbl H GOpHOil KHCAOTH HIH  cep-
HEIM [BEeTOM. JIHTHIKOBbIE YalUH ILTH BOPOHKH ROTKHLL 3ANOMHATLCA
PaBHOMEPHO 1t ObITH MOMBIMH. Monyuettble OTAHBKH H  O6pasul
MAPKHPYIOTCH  METANIHYECKHMH  KJEfiNaM#t € yKA3aHHeM  HOMEpa
NAaBKH.

§ 5. PACYET WHXTbt MATHHEBbIX CABOB

B kayecte NpHMepa TNPHBOAHM PaCcueT JHTaTypbl amoMITHIA —
MarHuit — Maprasen.

Tpebyercs uarotopith 100 £z HTATYPbI CTEAVIOLIETD coCTasa: alio-
MitHIS — 70%, Maruig — 20% u Mapranua — 10%. i

TIcxoaHbie LIMXTOBbE MATEpUanbl: AMFONIHI HYUWKOBOL MEpPBIT:
Hblff, MarHHi YYWKOBOH NEPBHYNL MapKi Mr, cozepwauit 99,9™
Mg.
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TCTREHHO: aJIioMHHHA — 3%
WHUMAEM Yrap 3JeNeHTOB COOTBE .
uar[:lrl‘s: — 5% H)Mag ranta — J0% (¢ ydeToM HENOJHOTH PacTBOpeHiig
H THRBAUNH).

KonM4ecTBO LINXTOBBIN MaTepnasios, Ha KOTOpO€ Haf0 YBEJIHUYHTH
BeC IIMXTb! 1/ ROMMEHCAIHM Yrapa OTAEJIbHbIX 3JIEMEHTOB, COCTABAT:

AMOMIHHA

100-70 _ 70 g,
100

C yyeToM yrapa
J0-100 _ 20165 Kz
q7
NarHis

100-20 o0 g,
100
C yueToM yrapa

2010 _ 97,052 ke
95

Maprasia
100-10 40 ks,
100
C yyeToM yrapa
2010 g1 ke
)

Takum oGpasom, WHXTa AR nonyyenns 100 k2 Tpofitoft auratypsi
6yeT COCTOATh M3:

Ke
AMOMMHHSL GYWKOBOTO . o « « « « o 72,165
Marnus > e . e 21,052
Mapramua » . . . .. e 11,111

Beero . . 104,328

B KauecTse NpHMepa NPHBOMHM PacyeT WHXTh! [JIsl NPHIOTOBJIEHHA
cnnapa MJI5 #3 unetbix Metasion. [piuuMaeM crienysoiisie HCXOAHbIE
LIAXTOBble MaTepHaJLL:

2) Mardkil 9ywkoeofi NepBUYHbI, aJOMHHN{L UyWKOBOH NepBHY-
Helfl, UHHK YYLIKOBOIL,

6) usiratypa amomMunntit-Marsnii-Maprareu. Cocras: 70 % anoMiHHA,
20% marukna 1 10% Maprawua;

B) nuraTypa anioMunnii-Gepuamii. Cocras: 5% Gepuamun, amo-
MHBHT — OCTaslbHoe.

Pacyer sepem Ha 100 kz crinasa.

Yrap sneMenton: Maruus — 5%, amoMuHns — 3%, unuka — 2%
¥ Maprarla — 10% (c yyeroM nenonHOTH PaCTBOPEHHS B JHKBAILlH).
Bepinaufi wHxTycic fo sepxneMy npezenty, nostoMy yrap ero He
%:nm%agfc‘l,;‘_pennnﬁ Xinnye: kilii coctas cnyasa MJ15: Al = 8,7%,

= 0,5, Mn

©0,35" Bu - 0,002%, ocTambhoe — Maruii.
‘Y



KonuyecTso IINXTOBLIX MaTepHaloB, Ha hOTOPOE HANO YBETHYNTEL
pec WIXTHl JAJIA KOMIEHCALit yrapa OTAC/bHLIN 3ICMEHTOB, COCTABHT:

Bepunaus:
0,002 - 10C

‘00 = 0,002 r..

Tpst conepKatimt GepswwinA B nratype 5% notpefyeTca amoMHKHEBO-

GepuIlHE BOiT JIHTATYPhl:

0,002 .
__5_'30 = 0,040 az (402),

B TOM uicsie GepHaHs 0,002 xe (22) v anicvBHHA:
0,040 — 0,002 =. 0,038 xe.

[lunxa:
05-100 )
™ - 0,5 xe,
¢ yyeToM yrapa:
95:30 0510 ke
g8
Maprasua:
0,35 - 100 .
{00 -. 0,35 &e,
¢ yyeroM yrapa:
035-1%0 338 Ke.
)

Tpi copepadil Mapradua B mmrarype 10% norpeGyetcs
0,388 - 100

- 3,85 ke
{0}
B surarype COEpMUTCS 2MOMUHIA:
270971 Ae
B /miratype CoZEPWHTCH MArRuf:
o O
420 = 0,776 xa.
X
AmonnHus:
NI 8T ke,
100
€ y4yeroM yrapa:
B7-10 8959 e
7

JHraTyphl:

ol



C auraTy pani amoMHHI — Geprannii 1 aJOMHHIGE — Maruii — 6epi1-
JHit BBOAHTCR ANIOMIHNA:

0,038 4 2,71 = 2,748 K.
[orpeGyerca BBECTH WYYLUKOBOrO MIOMIHNA B craas:
8,969 — 2,748 - 6,221 ke
Maruns:
100 — (8,7 4 0,5 4 0,35-0,002) = 90,448 ke,
C yyeroM ToTeph HA yrap:

04810 _ g5,9 ke,
95

B aurarvpe amomMuHHi — Mapraneu, BBOAHMBIE B CnJaB, COAEPHKNTCS
Marnis 0,776 x2. Takhm 0GpasoM, MarHis WYyLKOBOro notpeGyercs:

95,2 -- 0,776 = 94,424 k2.

O6was wnxta 6yjer COCTORTh M3:

K2

MarkHa YyWwKororo 94,424
Amoyunns 6,221
Llnska . 0,510
Jlwratyp:
MOMMMHH —MaruMit — Mapraveu . 3,88
amoMuHil—Gepuaaui . . . . . 0,040
Bcero . . . .105,075

§ 6. OTNUNYHTENSHLIE 0COBEHHOCTH MLNABKH
H PA3NHBKH MATHHEBLIX CNMAABOB

Marsiesbie cnnasbl aKTHBHO B3aHMONERCTBYIOT C KHCJIOPOAOM, BO-
ASIHBLIM NapOM, YIVIEKHCALIM [a30M, OKHCBbIO Yr/iepoaa, CepHHCTHIM ra-
30M, obpazyf okHCb MarHia. OcofeHHO 6bICTPO pearKpyer MarHuii €
Bnaroil )opMb! (B peaysnTaTe BO3REHCTBHA MKHAKOrO CNjjaBa Ha MaTe-
puan HopMbi H BbileeHH: GOMTBIUOTO KOJHYECTBa [a30B 33 CueT Hcnape-
HISl BJATH, Pa3/ioKEHKA 3aLULKTHLIX TPHCANOK B OPMOBOYHBIX H CTEpPX-
HEBbIX CMECSIX, BLITODAHKSA CBA3YIOWMHMX MAaTEPHaJsOB), a TAKIKe C KHCJIO-
POIOM H a30TOM BO3AYXa, CONEPMALUHMHCS B Nopax opMbl.

30Hax Haubonee BHICOKHX TeMnepatyp MarHnii pearHpyer Aae
C KpeMHeseMoM $opMbt,

pe -~ IIbTaTe BO3HHKAKOT SK30TEPMHYECKHE PeaKLHIl ¢ 06pa3oBaHieM
OKHCH 11aTHHA 1 CBODONHOTO BOAOPOAA, HHTPHAA MATHHS N CHJIKLMAA
M5 1+ BBIZ@/"HHEM 3HAYMTC/JLHOTO KOJHYECTBAa TeNJa, HTO MOMeET
MPHBECTH K :3rOpaHii) OTIHROK BoIMOKHBL caepyloulse peakuin:

Mo HO. MgO i-H,
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2Mg 10, 2MgO
Mg - Sio2 = 2MgO + Mg,sSi
SMg + Nz = MgJNZ

B 3HAKOM MarHiH H ero CNJIaBaX HHTPHAMarHHA HAXOMITCH B Teep-
OM COCTOSIKHH W PACMOJIAraeics Mo BCeMY O6beMy, TAK Kax yieabHsif
BEC €r0 MONTH PaBeH YACNbHOMY BECY MATHHS B )KH/KOM COCTOAHHH.

MarsueBHil CIJIaB B TBEPAOM COCTOSHMH C BKJ/IIOYEHHEM HUTPHAOB
MarHus 06/afder MOHHIKEHHHIMH KOPPO3NOHHGIMH CPOMCTBAMM, TaK
KaK HHTPHA MarHHs JIETKO pearHpyer ¢ BOAOH MO peaKUHH:

MgsH, + 6H,0 = 3Mg (OH), + 2NH,.

Has npenoTspatlleHitsl B3anMONEICTBIS PaClIaBieHHOrO MeTanna
¢ Braroil B cocTas OPMOBOUHBIX CMeceil BBOAAT Pa3NiyKbie 3alIHTHHE
npHcankH: GTOpHCTHE, ConepKatuie PTOPEOPKHCAbIT AMMOHHR, KHCABIH
¢ropuCTEIfl aMMOHHIT H HTOPHCTDI aMMOHII}, a B CTEpPIKHEBblE — CEPY H
6GOpHYIO KHCIOTY.

Hasnauenne cepn — co3nanke B Gopme BOCCTaHOBHTENBHOH aTMoc-
thepbl NapoB Cepel H ABYOKHCH Cepbl, a GOPHOR KHC/10Th — ocJabnerie
XUMHGECKOTO KOHTakTa (B3allMOAeiCTBHSA) MeTassia ¢ ¢opMok. Tlpu
Pa3nOMEHHH 3aUHTHHX MPHCAJOK, BBOAKNHIX B (POPMOBOYHbIE CMECH,
BO3MOXKHb! PeAKIIK:

S+ 0, -- SO,
4NH,F + SiO, - SiF, 4+ 4NH, -2H,0;
NH,BF, =NHF+4 BF,
9NH,F = NH, -+ NH,FHF.

Bopuas kncaora (H,BO,) npn Harpesauitit Teprer Brary H nepexo-
T B Meta6opryto kucnoty HBO.. Mera6opHas khc/iora npi Harpesa-
HIlll nepexopHT B MIPOGOPHYKO KIIC/IOTY:

4HBO, » H.B,0; + H:O.
[MpoGopuas KicaoTa, Tepsia BOAY, NPEBPALUAETCH B GOpHbIit aHTHA-
pHR:
H,B,0, -» 2B,0.+H,0-

. acTBO-
BopHuH BHrHAPHA NpHl NOBLILUEHHBIX TeMMepaTypax Jlel:KgH[:.nup}m
PFeT MHorie OKmucib MeranoB. C OKHIChIO MalHHA 60pHulH

ofpasyer psn coenMHeHHt:
MgO .B,0, 3H,0; 2MgO - B,O; - H,0 1 34:0 - EOs



a MpH HAIWYNM APYTIX OKHCIOB METaznsio — Gonee CIOKHBIE COeAy-
nenisi. TokuM 0GpasoM, nepexon MpH HarpesaHun GOpHoil KICAOTH B
GopHBlit aHTIIPMA CBA3aH C PAacTBOPEHHEM OKHCJIOB obpa3oBaHiteM
JerKOILTABKIX COeAiHeHuil Ha TpaHHUe COMPHKOCHOBEHHS CMjaBa c
¢gopMoii.

TIpouece 3aulnTe! MarHHeBHX CMIaBOB OT OKHC/IEHHS OGBACHAETCH:

a) XIMMUCCKHMH PeaKkulAMH MeXAYy KOMIOHEHTaMH NpNCajok i
NpoAyhTaMil OKHCTEHHsA MarHus WIH CaMlM MarHueM, —crnocoGersyio-
uvi 0GPas’oBaHIo 3alHTHBIX TUIEHOK; .

6) pa3noXeHiteM KONMOHEHTOB NPHCAJOK, 00pa3yIoulHx rasoobpas-
HHe MPOAVRTE! U CO3AAIOUHX Fa303atUMTHbIL CAOH MEXAy CIITaBOM i
BEUIECTBANII, OKa3HBaIOLIMMI OKHCJIHTENbHOe jelcTBHE Ha MarHHil;

B) B3alMOJefiCTBIIEM NPOAYRTOB Pa3/OXeHHS KOMNOHEHTOB Nnpuca-
Jok ¢ MaTepuaiaoM GopM, 06pas3yrlHX TOHKYIO OGOJIOUKY, RpensIcT-
B)IOUYI0O TPOHHKHOBEHHIO T330B B CrNaB.

licnonb3osaHHe B KauecTBe 3alllTHBIX NPHCAAOK GTOPUCTHIX I
APYFUX coeiliHeHnit 6e3 GOPHON KHCJOTHI HEeH3MEHHO MPHBOLKIH K
yX)ALEHHIO 3aLUHTHOTO JeHCTBHA MPHCAJOK H BOCIIAMEHEHHIO CMJlaBa
B thopMe. [losromy GopHas KicnoTa SIBJIAETCS OCHOBOM 3aUIHTHOTO fefi-
CTBHA Pa3TiuHbIX NPICALOK NPH JHTbe MaTHHEBbIX CNJaBoB.

Herasauns w padnuHpoBaHite MarHHeBHIX CNJ@BOB OCYLIECTBISETCS
MPelMyUIECTBEHHO X.JIOPOM N CMEChIO XJIOpA € YeThIPeXXJOPHCTHIM
yr7IepozioN.

B ormuile oT HHepTHbIX ra3oB, Ny3bpbKIl XJ0Opa, NPOXOAs Yepes
pacraaBs, peaTHPYIOT C MarHHeM, o6pa3ysl XJOpHCTHI MarHHH.

pu Temnepatype Hinxe 715°C o6paaytotiuiicss XNOPHCTLI MarpHii,
HaXOIsICb B TBEPAOM COCTOSIHHH, He CO3NaeT CIVIOWHOTO MOKPOBa Ha
TIOBEPXHOCTH PacniaBa, BCAEICTBHE Yero BO3MOXKHO OKHCJ/eHHe H 3a-
ropaHHe CIJiapa.

Tlpis Temnepatype cebite 760°C NpoOMCXOAMT 3HEPrHUHAs peaKuns
oGpasopania MgCl, w pasmmxenie ¢ulioca, YTO YBEAHYMBAET BO3MOMNK-
HOCTb nonajaks GioCoBHX BKIIOYCHHI B OT/NBKY.

TMosTomy Temnepatypa cnaasa npu XJIOPHPOBAHIH He AOMKHA npe-
Bpiwath 720—740°C. Xaop nponysaerca yepe3 CIJAB €O CKOPOCTHIO,
BLI3LIBAIOULEH NepeMelunBaHie CNJaBa Ge3 BBIIECKHBAHHSA. Pacxon
X.10pa cocTaBnser 3% oT peca cniasa.

Mpu pacxoge XJlopa cebitte 3% NpPOHCXOAMT orpyGaenne (ykpyn-
HeHHe) 3ePHa CTIABA H CHIKEHHe MEeXaHKYECKHX CBOJCTS.

HHorna nerasauma xsopoM coBMemaercs ¢ onepateii MOAHSILHPO-
i 710, S vpes crzas Tpobr 1760 ere <

yrsepogoM B Kosmyectse 1,0—1,5% u 0,25%
COOTBETLTBEHHO OT Beca MJJaBKH.
"(f)eMHeparypa Criasa npi ferasamn 690—710°C.
d}:::'flslr, q&iiiAEHH?le M. P lllaposbnxlu B. M. T'yauenko no cos-
p¢ - cnaasa 3% Cl x 0,15% CCl, or Beca nnaski o T€-

;(:frl;:t [0 wusx npy leMnepatype 750 C, aann nonomuTesn bHele pesynb-

[t
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Bce 1Ke Aerasalys MarHHeBHIX CIAABOB XJIOPOM Hij CMECHIO XA10pa
€ YETHIPEXXJIOPHCTLIM YIIEPOLOM HMEET PHI HeNOCTaTKOB, H3 KOTOpBIX
HauGoJree CEPLE3HBIM SIBJINETCA TOKCHYHOCTb XJ0Pa Il ONACHOCTH orpas-
JeHiss WM pabounx, uTo OGYCNOBJHBAaeT HeobXomuMOCTS NpHHATHA
cneunanbHBIX 3aUNTHLIX Mep. KpoMe Toro, menonpaosanse xnopa ¢
METHPEXXJOPHCTEIM YIIEPOLOM CBAI3AHO C OGPA3OBAHHEM HEKOTOPOrO
KOJINuecT8a (POCreHa — CHILHOMO OTPABJSKAUErO BelleCTRa. Orciona
ceayeT, HTO MPOLECC Jerasallid MarHHeBbIX CIJIABOB OKOHYATEJbHO
HegopaboTaH.

OunCTKA MarHKeBbIX CNJIABOB METOAOM (HIBTPALMH peKOMEH0BA-
na B. Tl. CanbnuxosbiM H A. I. CnacckuM. B xayecte MaTepHana
¢unbTpa AN GUILTPOBAHHSA MaTHHEBLIX CIIABOB OT (CA H OKNCIOB
nocjie  MHOTO4YHC/EHHbIX HCMIBbITaHHI C rpadMTOM, Manoyriepomscroi
cranbto, nipnToM (FeS,), 11aMOTOBBLIM H MaTHE3HTOBLIN OTHeyROPOM,
niaBeHHOR cMechto coneit (52°% CaF; u 48° MgF,) u ap. 6uu BbiGpan
MarHe3HTOBbIH OTHeYINOp, Kak OGJafarolliii, BCEACTBHE MOPHCTOCTH,
6oJIbILOI TOBEP XHOCTBIO 1l XOpOLileH CMayHBAEMOCTBIO (QITIOCOM,

MNpr pa3paloTke HECKONBKHX KOHCTPYKLKil GHALTPOB mpenycMar-
pHBaJoch, HYTO QHILTP He AO/DKEH OblTh TPOMO3AKHM, paclofaraThbCH
G6JIH3KO K OTJIHBKe (BO H36€)KaHHE 3arPsI3HEHHS M OKHCJEHMSA (HABTPO-
BaHHOTO pachniasa), paclyas HOMKEH NPOTEKaTh Yepe3 BLe CEYEHHE
GHABTpa 6e3 OKHCJEHHS H OXJIAWIEHHS! H He Pa30phbi3rHBaThCA NpU
BhIXOAe H3 (GHJIBTpA.

QHALTP H3rOTOBJISJICH H3 MKEJNe3HOro HJH rPa(UTOBOro (HanoJHeH-
HOro GUABTPYIOIKM MaTepHalloM) CTakaHa, B AHe KOTOporo mJm 1o 6o-
KaM HeCKOJIbKO BbllUe JHA NPOCBepJIHBAIOCh HECKONBKO OTBEPCTHH.

QunbTp HarpeBasncs A0 TeMnepatypbl GH3KOH K TenmepaType
3a/HBaEMOro CnJjapa H yCTaHaB/JHBAJCH HAJ JIHTHUKOBOH CHCTEMOH
HJIH HemoCPEACTBEHHO B CaMOi CHCTEMe.

dunerposankchk cniaeb Tuna MJ4, MA8, MA2 n ap. npu passiy-
HBIX TeMrneparypax.

Pe3yfbTaThl MOKa3a.H, YTO (JHILTPOBAHHbE CITABL! YHLLE HEGHIb-
TPOBAHHbIX B CpenleM NpiMepHo B 3 pasa.

KpoMe Toro, ¢iabTpoBaHe MarHHeBbIX CIIaBOB YEpE3 aKIHBHLIE
baocH MOKa3a0, YTO OHO ABASETCA BechMa 3PERTUBHBIM CpEeACTBOM
NIOBLIIEHNST KOPPO3HOHHOR CTOMKOCTH 1l CHHIKEHHA 34rpA3HEHHOCTH
CMJIaBOB OKHCHBIMH BKJ/IFOUEHH AMH.

YerpoficTBo 1 o6cnyxuBakHe (HABTPOB HE TpeGyeT 3HAUHTENbHBIX
SaTPaT H yCHeIIHO MOXeT GbITh [pHMeHEHO NPX NpOM3s ICTBE KAvecT-
BEHHBIX OTANBOK. .

QHILTPE OIKHE YAOBAETBOPATE CJIEAYtOLUHM TpeGOBaIHAM:

a) XMMHueCKH He B3aHMOERICTBOBATL C KOMIOHEHTaM: CIIaBa H e
PacTBOpATbLCA B CMJaBe;

6) o6s1azaTh Gosee BLICOKOR TeMnepaTypoll MIaBJeHHs, U
Patypa sasuBkn cnJjaea;

B)p He BHAENATH asoB, BEMYWHX K ra3oHachUieHio It OKi
CllJlaBa;

eM  Temne-

CAEHHIO
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r} ofaanark Go.ablueit cMadiBaeMOCTbLIO ¢arocoM, ieM pacniap;

1) 6uITh AelueBbMit H HenedH UM THBIMIL.

®uabTpbl, YAOBICTBOPSIOULNE 3THM TpeGOBaHHAM, ROCTATOYHO Ha-
LEXHO ObecriewnpaloT OTeneHne OT XKIUAKOro MeTaJsJla OCTaTOMHBIX
¢u1IocOB 1 OKIICHBIN BKITIOMEHHN.

§ 7. OCHOBHBIE MPABHRA TEXHHKH BE3CMACHOCTH
MPA MNABKE ¥ PA3NIBKE MATHHEBbIX CN/ABOB

Maruiii u ero Crasbl, KaK yxe OTMeYasoch, 0641a1aK0T MOBbILIEH-
HOil CKTOHHOCTBIO K OKNCIEHHIO, KOTOpas yBelndiBaeTcH C POCTOM TeM-
neparvphl.

Maruni 1 ero cnaaebl B 3aBHCHMOCTH OT COCTaBa 3aropaTcs Ha OT-
KpbITOM BO37y Xe Npn TeMmneparype 400—500°C 1 ropaT ocsenuTenbHO
GeabiM CBETOM C BbiA€]EHHEM GOVIBLLIOTO KOJNYECTBA TeNsa W JpMa
(cnnae MJI5 pocnuaenserca npn temneparype 400—430°C, cnsas
MJI4 — npu Temneparype 400—410°C). Cyxas nbuib Maruisi W ero
CapoOB BOCMIaMeHfeTcA O B3PHBOM NpH TteMnepatype 400—480 C,
BraXHaA nblne — Npi TeMnepatype 360—380°C.

TyumTe BOAOH Wil NEHHBIMI OT HETYLUIHTEAMK 3arOpeBLUHeCH CNJja-
Bbl HE Pa3pellaeTcsl, TAK Kak Moyker nponsoktH B3pus. [leso B ToM,
4TO MPH B3aHMOAEHCTBHH Maruis C BOAOi BblLEASeTCH BOLOPOX, NMpH-
CYTCTBile KOTOPOrO ONAacHO, BC/EACTBHE O6pa30BaHHA C KHCJIOPOAOM
BO3NYyXa rpemyvero rasa. ['peMyunii raa ofpasyercsl npH copepa-
HHH BOAOPOLA B KOJMuecTBe cebiwe 9%.

Bor nouemy npn oTnHBKe LeraJeil H3 MarHHeBbIX CNJABOB LOJIHHbL
6biTh COBMIOAEHB! CHELHATbHbIE MEPE! NPEAOCTOPONHOCTH H, B NEpPBYIO
oyepenb, Mepbl MPOTHBONOXKAapPHOIt 6e30MaCHOCTH.

Ilns npenynpexiexns BocnsiaMeHeHHs (3aropasiisl) cnyiaBa HCMOXb-
3YKT pa3nHyHbie 3aUllTHbe QMIIOChH!, MPHCAAKH, MPHIBLILL.

' B Kavecte ¢MocOB NPHMEHAKOTCR COMM, COpepKalye XJOPHAb H
(TOPHAB WENTOYHBIX H LUIENOYHOIEMENbHHX MCTaJIIOB.

B dopMopouHbie 11 cTepikHeBble cMecH BBONATCHA CRelMallbHEE 38-
LINITHEIE NPHCAAKH, coaepatHe GTOpPHCThIE H CePHHCTHE COeMHHEHHA.
YHHBEpCaZbHLIM CPEACTBOM IVIA TYLUEHHS FOPAUIEr0 MAarkKHA H ero
CNJaBOB fABJISETCS CYXOH MOJIOTBIF GMIIOC, MPHMEHsieMbl NpH niaske
Marnuepbix cnmasos. [loxapHetil 3anac sTHX qUIIOCOB IOMKEH NOCTORH-
HO HaXOLHTHLR Ha paGOMHX MecTax I XPaHHTLCH B epMETHNHOR Tape.
l!;ieré(::}a gf) STOH LUEJRI0 AJIA TYLUEHHA MarHneBbIX CMJTABOB MPH MeXaHH-

i 06paboTke NPHMEHRIOTCH CheuNanbHble MATPOHDI, 3apSKEeHHbIE

MOJIOTBIM ToCOM.
Boal,]g(’;ﬁﬁﬁgﬂes'u ‘;ﬂl;e"ggﬁ::i!zomxrcﬂ MAIABKE | 3a/1HBKa MarHIEBLIX CAA-
CTOHKHE (Mera.qmmecmle)p ni_aHo' OFHEC‘IOﬂhll'MH T O
lomxeH  ObTh Ofecneven calz)eshpbmiﬂ. . O A SOl A
ODHWHE JIOCTY[l H 3anacKoff BHIXOA Ha

cnyvait nowapa. [Ton okono neyes:
J HeH JOJKen ObITh BLIJION Hbl-
MH Yy}, HHBIMI 13 THTaM, bIOen puae
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X panenue y neueil OMMIOK H CTPYXKhH HE JONyCKAeTcs.

{ToapoGHLIe CBEACHIHA 1 NHCTPYKTHBHUC YhasaHNA N0 TEXHHKE 660-
(3CHOCTH 1t MPOH3BOACTBEHHOM CaHHTAphIl 11pH palore ¢ MaTHHEBLMH
cniapamn  (nJapke, M3TOTOBJEHHN M 3ajuBre dopM,  OTRETOMHHX
onepalufx, CBapke, TepMHYeCKOH 00paboTke, NXpaHenml HCXOQHLIX Ma
1epHasioB, OTXOAOB H TOTOBLIX H3AEANT) NPHBI eHLL ¢ HCYepnbiBAKOLIeh
noatoteit B kitre B.B. Kprinosa «Texnik: GLnMACHOCTH H NPOH3BO.L
CTBeHHas CaHuTapus npu paboTe ¢ MarmniesuMit cnaasamiy, Obopourss,
1935 r.



FnasaVl]

3AKNIOYEHHE

XapaKkTepHOR OCOGEHHOCTHIO COBPEMEHHOrO MALUHHOCTPOCHUSA fB-
fReTcs NOBbILUEHHE MOLUHOCTH, GHCTPOXOAHOCTH, MPOYHOCTH H Halew-
HOCTH B pafore AeTafleii y3/10B MAalUHH H MeXaHH3MOB B COYETAHHH C
yMeHbLIeHlleM HX Beca. B cBssk ¢ 3THM pe3ro BospacTaioT TpeGopaHnst
K jeranaM MallltH, NOABEpIKEHHbIX 3HAYHTENbHLIM YAapHbIM Harpys-
Kam Wi paGoTatloulHx B yCJOBHAX arpecCHBHEIX CPeJl H BbICOKHX TeM-
nepatyp-

Boapocii TpeGoBaHHSA H K JIHTBIM AETaJfIM H3 PasHbIX Cf/1aBOB B
OTHOLUEHHH WX MPOYHOCTH, TEPMETHYHOCTH, KOPPO3HOHHOM CTOHKOCTH,
KapOCTORKOCTH B APYruXx CBOHCTB. Bo MHOrMX cayyasx 6bu1o 6bl He-
MBIC.THMO M3rOTOBJEHHE Taknx aeraneil €3 NPHMeHeHHA WBETHLIX Me-
TalJ0B HIH HX 3aMeHNTesell. BbiNycK OTJIMBOK H3 WUBETHLIX CMJaBOB
B CCCP 10 nocneaHero BpeMeHn: cocTaBAf] OKodo 4% OT BhIMyCKa JIH-
ThIX jetasieil H3 YepHbIX MeTannoB. OfHAKO B mOcaenyrOUHe [OfbI OH
AODKEH PesKo BO3PacTH.

Kak paHee yKasemanock, 3 obuwiero o6beMa  I[BETHOJHTEHHOro
NPOH3BOACTBA Ha A0MI0 MEIHbIX CMJTABOB NPHXOAKJIOCH NPpHMepHO 25 %0,
anoNHHKeBbIXx—68 %, MarHHeBbIX—3 %, UHHKOBBIX—4 % .

Lons Brinycka OT/HBOK H3 UBETHBIX METAJIOB H CIIABOB, OCOGEHHO
AIOMHHIIEBbIX, AOJKHA PE3KO BO3PACTH B CaMble GJiHKaflliHe FOAbl B
HECKONILKO Pa3, TaK KaK 3aMeHa YepHbIX METaJIOB BeTHEIMH Ha JIETKHX
Cn7aBoB OyAET HMETh OTPOMHOE HapOAHOXO3RHCTBEHHOE 3HaueHMe.

Bonee nonoeune! fetasneii coBpeMeHKbIX MaluHH 1f MeXaHH3MOB NPO-
H3BOJMTCA M3 oTaHBOK. M 310 skoHoMHueckH onpaspawo. Mapenus,
H3rOTOBJIEHHbIE METONOM JIHTbA, OGXOASTCH 3HAYHTENbHO JeLeBie,
ueM 13 npokata. OGwHit  KO(HUHEHT HCMONBIOBAHEA MeTasia N1pH
HIroToBiieHHl fieTasiell H3 npokara cocrasiser 0,39, a H3 OTIHBOK —
0,58. Tpu 06paboTKe 3aroTOBOK H3 MpoKaTta H MOKOBOK, BbIXOA MeTaJ-

JIHYECKOH CTPYMKH cocTapnser ~ 40—50%, a H3 oTHBOK—[0—14Y%.

Honl}—{lameueuo Gonee WHpPOKoe BHeapeHHe npoduILHOro NpoKaTta, CBap-
TEIX H IITAMNOJHTBIX KOHCTPYKUME, pHMeHeHHe jerasiell N3

g.lrIdC:'(MiLC H .nerxu‘x CI1aBos, pa3paboTka Gonee parHOHaJIbHOI KOH-
Py u H ONIHBOK H APYIHX MeponpHATHI, 3aMeTHO yayquiaoHX
-re':xm.m-axonomnqecme MokasaTtenyt paboTul JHTeitHbIX exoB. [ewe-
Eﬁ:&:{::ﬂ :anamemxe B COBEPLUEHCTBOBAHHH TEXHONOIHH MaLIHO-
KTIOHAETCHA TeNepb yiKe He CTOMBKO B NOBbiLLeRHEL npoli3Bo-
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ANTeJbHOCTH MeTAJIIOPEeXYUX CTAHKOB, CKOJLKO BO BHEAPEHHH B JIH-
TeilHOM MpPOH3BOACTBE HOBBIX, MPOrPeCCHBHEIX TeXHOJIOrHYECKHX MNpo-
1eccoB, O6ecneyHBAOWHX nonyyenue (popMooGpasoBaHHe) OTJIHBOK,
MaKCHMaJIbHO MPHONHKAIOWHXCA [0 CBOHM pasMepaM, KOHGHIYPalLHH
H YHCTOTE MOBEPXHOCTH K FOTOBBIM J€TaNRM MallliH C PE3KHM COKpalue-
yneM (BNJOTL 10 CHATHA OTAENOUHbIX Onepalki) HIH NOJHBIM HCKJoYe-
HieM MeXaHHYeCKOH o6paboTKH.

K yucay Han6osee s¢pheKTHBHBIX CNOCOGOB NHTHA, 06eCneyH BatoLIHX
nosiyyeHtie BbICOKOTOYHBIX OTJHBOK, OTHOCATCA CNelHasbHHE BHIb!
JHTBA (MO BeNJIaBAEMBIM MOAE AM, B 060/104KOBble GOPMH, LeHTPobex-
Hoe, MOJ JaBJieHHeM C NpHMeHeHHeM BaKyyMa, B KOKHJIb, BCacblBaHHEM,
BbIXKMMaHHEM, B FHIcoOBble (QOPMBI, MHAKAA WITAMIOBKA H 1p.).

BoicTpefiiee BHEAPEHHE 3THX IMPOrPeCcCHBHBIX CMOCOGOB  JIHThA
JIOJIKHO cOofeHCTBOBATh MOBBLIILEHHIO MPOH3BOAHTE/LHOCTH TPYRa, CHH-
KEeHHIO TPYAOEMKOCTH, yBeJHUYEHHIO BHIXO/la FOXHOMO 1 PE3KOMY YMeHb-
1EeHHIO OTXOZOB MeTallja B CTPYKKY.

JanbHeillee pa3BHTHe MAaIUHHOCTPOEHHA H (PHGOPOCTPOEHHA He-
Pa3pLIBHO CBA33HO C H3MEHeHHEM TEXHHKH H TeXHOJorHH ¢opMoobpaso-
BaHHA 3aroToBOK. Pe3koe nopuiuerre KoxbHlUHEHTa HCNONL3OBAHHRA
MeTaJjisla fIBJIAETCS OAHOM H3 BamHelllINX 3aAay, CTOAUIMX Neped paboT-
HHKAMH MPOMBILIJIEHHOCTH.

OxHaeMasi 3KOHOMHSA TOJIBKO JIHIUB 33 CYeT JIMKBHAALNH OTKJIOHe-
HHft OT QaKTHUECKOrO Beca OTAHBOK B npefiesaX 3—5 % cocTaBHT OKOMIO
0,5—1 MAH. m JHTLA B rof NO BCEM BHAAM METAJJIOB.

VYMeHbLIeHHEe CTPYMKOOGpasopanHs ¢ 13—14 1o 7—10% nossoaur
LONOJIHHTEBHO YBEJIHUHTH BBUIYCK MallHH, CTAHKOB, TPaKTOpPOB, TYpP-
6uH, npuGopos. OTnHYHTeNbHbE OCOGEHHOCTII TEXHOMOTHH NPHIOTOBJe-
HHA PA3jIHYHBIX LBETHHX METAaJ10B H CIIaBOB O6YCIOB.1EHB HE TOALKO
paanHyneM KX QH3INKO-XHMHYECKHX H (QH3HKO-MeXaHHYeCKHX CBOIICTB,
HO H CriellHaJIbHBIMIY TPeGOBaHHAMH, MpenbABIAEeMbLIMH K HHM.

B cBs3H ¢ 3THM BO3HIKAKOT MOAYAC BecbMa CMOMHblE TEXHHYECKite
H OPOH3BOACTBEHHHE TPYAHOCTH, OT YyCNenIHoro npecioseHHR KOTOPBIX
3aBHCHT Gecrepe6OHHOCTb, PHTMHYHOCTL H PeHTaGebHOCTD JIHTelinoro
NPOH3BOACTBA.

C TOuKH 3peHns TeXAONOrHYECKOH H 3KOHOMIiYecKoH Uenecoobpa3-
HOCTH crocofa NpHroToBJEHHA CNJIaBOB PA3HBIX COCTABOB, peLiaoilee
3HaueHHe HMEET PalHOHaJbHHI BHIOOP COCTaBa IWHXTH, C YY€TOM Heob-
XOLHMBIX CBEXXHX 4YYLIKOBbIX MeTaJJIOB, MaKCHMAJbHO AOMYCKaeMoro
HCNIOMb30BaHNA OTXOA0B COOCTBEHHOIO NPON3BOACTBA, NpeABapHTelb-
HbIX BTOPHYHHX cnyapop i np. OnHAKO NpH 3TOM AOKHA yHHTLIBATHCA
Il 3KOHOMIIYECKAA CTOPOHA BOMpOCA.

He MeHee BaiHOe 3HauenIte HMeeT NPaBIMLRHIL BLIGOP KOHCTPY kLN
[NaBUJTBHOrO arperata J1st NPUTrOTOBJIEHIR CNAaBOB PasHbIX COC14BOB,
OCOG6EHHO B UeXaX C KpPynHOCEpHiiHWM XapakTepoM MPOH3BOCTH:.
Tak, Hanpumep, AnR NPHIOTOBIENNA A.TIOMIIHIEBO-NaCHHEBLIX CIJIaBOB
€ BLICOKIIM COZlepKaHIeM Maryis He MOIVT GbiTh HCNIOJb30BAHB BBICHIKC-
NpousposnTesbHble MAaMeHHble OTpaXiaTenbuble Medll, TAK KAK yrap
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B HHY, BBHAY JE€FKOil OKBCJSEMOCTH CMJAapoB, HYPE3MEPHO BeJsHK. B
OHHAROBOI CTENeHit STO OTHOCHTCA #i K OTPAaMaTeNbHbIM 3JEKTpONe-
yaM COMPOTHBNEHMA, TaK KK MeTanjiiyeckile SJEMEHTH COMpPOTHB-
Jenns 6LICTPO Pa3p) LUAKTCA (GAKCaMH, N10] MOKPOBOM KOTOPLIX BhIMIAB-
AAOTCA MaruuiiconepRatiiie CrJaBH.

Ha coBpeMeHHOM ypOBHe JIMTERHOTO NPOH3BOACTBA, MOCTORHHO 060-
ratlarcllleroc A HOBHHKAMI JINTef{HOM TeXHIIKH, KaMAbifl H3 NPOrpeccHs-
HbIX CMOCOGOB JINTbA AO/MKEH HaillTH CBOK 33apaHee ONPEAENeHHYIo,
5MOHOMMYECKil ONpaBlaHHyIo cepy MpHMeHEHHS, HCXOAS H3 MECTHbIX
yC108HIl TIPON3BOICTBA.

Tlpn sTOM. pa3yMeeTcA, AOJIKHb! GhITh YYTEHbI HE TOJbKO TEXHHKO-
IKOHOMMYECKIE OOOCHOBaHIIA OPraHH3auHH i OCBOEHHS HOBOTO MpOM3-
BONCTBAa, HO M BO3MOXHOCTH HaHOOJee MOJHOr0 HCMOJBL3OBaHHA ero
pesepBOB. 3a/laya TEXHO/IOTOB-NHTEHIIHKOB It 3aKJ/O4AETCA B BHABJe-
HUH M Peanu3alitd 5THX pe3epBOB, H B MepBYIO Ouepelb, B UBETHOJN-
TeftHbIX 1eXaX, TAK hak LBETHblE META/WIM H CNJJaBu ABJIAIOTCH, Kak
H3BECTHO, HanGonee nedHUHTHLIME H NOPOrOCTOALIAMH H 3KOHOMHA HX
B 3arOTOBHTE/IbHBIX 1 MeTasn006pabaThiBalOIX UeXaX HMEET OrPOMHOe
HAPOIHOXO3AHCTBEHHOE 3HAYEHNE.

Hike nNpHBOAMTCH HECKONBKO MpHMepOB peasH3alild pe3epBOB B
UBETHOJHTEHHOM MPOH3BOACTBE H 3KOHOMHH LIBETHBIX MeTajJIOB B Ma-
LIMHOCTPOERHH.

YCTaHOBHBLUASICA B HACTOSLLEE BpeMA TeXHOJIOTHA H3rOTOBJIEHHNA OT-
JHBOK W3 UBETHbIX META/LI0B 3i CMnapoB ObecneyHBaeT Cpenkuil BLIXOL
FOAHOTo Jub B pasMepe 50—65% OTF Beca MeTasJI03aBaJIKH.

OCHOBHOH NMPIYKHON CPABRHTENBHO HH3KOIO BLIXOAA FOAHOTO JIKThA
AB/IAETCA HelOMEPHO GOALILO]T PpacXoA XMAKOTO MeTallJa Ha NMpHOBLIH,
IOCTHTAiKe B OTAeNbHbIX OT/IHBKax 150% M Gonee, a B cpeaneM —
okoJ10 30% 07 Beca Mera/1/03aBaJKH.

B npakrike oTeyecTBeHHbIX H 3apPYGEMHBIX JHTEiHbIX 11€XOB HAaK-
GoJlbLLee PaCNpOCTPAHEHHE NOJYUHN CAeIylouie COCOSH yJTyUilesHs
paboTH NpHObLAH:

a) 3an1Bha OOLMHKHLIX (OTKPHTBLIX) NPHObLTEi W BHIIOPOB METANIOM
H3 KOBUIA {MPONMNTKA MeTassioM);

6) yTennenne npubLTeit NyTeM 3aChKH SK30TEPMHYECKHM COCTABOM
THMA TEPMITA, CNOCOGHBIM MpH TeMreparype MHIAKOTO MeTanna pa3BH-
BaTb  9K30TEPMMYECKHE pEeaKUHH CO 3HAYHTEJbHLIM  BhUIE/EHHEM
TeMna;

B) MPKMeHeHIle TeMJIOBON N3ONALIH {TePMOH30IALMH) 110Bep XHOCTH
TNPHGELTH CYXHM NECKOM, ropenoft 3eMnefi, APEBECHEIM yriieM, LLTaKOM
HAp;

r) TIPHMEHEHKE NerKoOT/leNsieMbX (OTNAMBIBAIOUIMXCA) NpRELUTeSt C
Aradparvon, a Takwe npkGhined, neHCTBYIOWMX NOL aTMOCKDEpHBIM,
)ﬁ:ﬁil\l{lﬁbw (KoMnpeccopHbIM) HITH TazoBbIM {cBepxaTMocdepHEM) naB-

My

~} SKIOTE[MHUe Kitfl ofOrpeB Npabblieit BTYJIKAMH M CPaKaHAMH
K3 31 JOTCPMHUEL R1iy 1 \leceit B ap.
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SpdeKTHBHBIM METOAOM CHHIKEHHS pacxofa Merania MpH MpPOH3-
pOAICTBE BCEX BHAOB JIMThA ABJSETCH oborpeB NpHOGH.aeil 3K30TepMHue-
CXUMH CMECAMIl, KOTOpHIl MO3BOJIIET YMeHbLNTL pa3Mepl OObLIYHEIX
npHbbaeil B 2—5 pa3 H COOTBETCTBEHHO MOBBLICHTb BHIXOJ FOAHOFO A0
70—75%.

CyuHocTh cnocofa 3aktoyaercs B TOM, YTO No0cTb GOPMeI, obpa-
sytollas NPHOLUTbHYIO YaCTk OTJHBKH, OGJHLOBBIBAETCA BMECTO O6bIY-
roli $opMOBOUHOH CMeCH ClleUHasbHBIMH CMECAMH, COCTOSILNMH, B OC
HOBHOM, H3 Xenesoa/foMIHHEBOro TepMiiTa I 3aMefnHTeneHl peakum
okucaenusa amoMirns. [pn 3amieke dopM sk3oTepMiueckas 06.1HLOB-
Ka MELJIEHHO Cropaert, BblledfAs Oosbluoe KOAWYECTBO Tensa, H MOA-
JepIKMBAET MeTann B NPpuObLTH Goslee NJTHTENTLHOE BpPeMsl B XKHAKOM CO-
CTOSIHHH B TeueHde BCero NepHOAa 3aTBepleBaHHS OTAHBKH. Idxpen-
THBHOCTb Cloc06a 0cO6eHHO NMPOABJAAETCH HAa OTAMBKAX C MAacCHBHBIMI
y3naMii, TpeSyIoLLIX NPOCTAHOBKH MAacCHBHHX MpHObLIEil.

OLHHM H3 Ba){HREIX Pe3ePBOB SKOHOMIIH LUBETHHX METaJJoB H ChJsa-
BOB FBJAETCA H3rOTOBJIeHHe GHMETAJMIYecKHX W3JleNHil HOBBIM ralb-
BaHOAHGGY3IHOHHEIM  ¢nocofOM, KOTOPHI! 3aKTOY3aeTcs B CleRyfo-
ueM.

3aroToBKIl CTaJbHBIX H YYFYHHBIX jeTaJell MOABEPraloT MexaHHue-
ckoi o6paboTke fO NOJydeHHA YHCTOTH nosepxuocty 6. [Tonrorosky
NOBEPXHOCTH AeTafeil NoOA raJbBaHHYecKOe NOKPLITHE MNPOH3BOAAT,
KakK OObYHO, NMyTeM OGe3KHPHBAHNA W npoMbiBkoil. Ha noarortosnen-
HY!1O K MOKPHTHIO NOBEPXHOCTb HAHOCAT la/IbBa HIYECKIM Ny TeM (B BaHHE
OGBIMHOTO COCTaBa) NMOAC/AOI HHKean TOMuMHON 15—20 MK, mocne uero
NPOU3BORAT MeJHEHNE B KICJION BaHHE C HaHeCeHHEM MEJHOro cJof,
TOMMUIMHA KOTOPOrO ONpefesfercs B 3aBHCHMOCTH OT Ha3HaYeHHA H yC-
JoBHH paboThl fieTadeil, a TAKKe C YYeToM HeO6XOIAHMOrO MPHITYCKa Ha
MexaHHYeCKY 06paboTKy.

ITocse 3Toro fletani 3arpy»aoT B AWHKI H PABHOMEPHO 3aCHNAKT
Auddhy3HoHHOM cMechio. KprilIKH AUHKOB 0GMa3blBAtOT [JIMHOM, 3aTeM
TIpON3BONAT HarpeB B OGbIYHON TEPMIYECKOll Meyn NpPH TeMnepaType
800 —820' C c Bmaepxkoit B Teuenne 6—8 u.

Bumerannnueckite oTiupxi ¢ AHQDY3HOHHOI CBAISLIO LUINPOKO MPH-
MEeHFIITCA NPH NH3rOoTOBJEHHH TensooOMeHHHKOB, dopkaMep nusened,
TOPMO3HHX GapalanoB, UMAMHAPOB ABKraTenefi BO3NYLUHOTO OXJsaxae-
HHA, 3y6yarteix kosec, GblTOBLIX npiGopoB i np. Bo scex cayyasx no-
CTHIaeTCHl 3HAauHTeNbHAsl IKOHOMEH JepNUHTHBIX MeTasfioB M CIaBOB.
BuMerannuueckiie oruBkH B 6aibkailluee BpeMs 3afiMyT aoCTOitHOE
MECTO B NPOMBILAEHHOCTH.

Inin 3aMenn conepamnx 01080 6a66utop 583, BI6 n np., a Tak-
¥e Kajburesoro 6at6mra BK, wwmipono pacnpocTpaHeHHOro B Xeje3-
HOLOPOXHOM TpaHcnopTe, NMPHMEHAETCA 3aMeHlTeslb — CBHHUOBHCTDLIH
6a6b6uT Mapkn BCl, conepaumii 18—21% cypbMbi, 0,5—1.5% menn,

,5—1,0% MblWbAKA, OCTATLHOE CBIHEU

10T 6a66MT naeT 3HAUNTEILHO MEHLLUMIL yrap npu [(epennase,

9eM Kasbuueswli 6a66ut BK.
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Nobaska cypbMu k uyryiy Mapok Cr 15-32. Cr 18-36 1 np. noetr-
1UaeT er0 aHTIQPHKUKOHHbIE CBONCTBA, H3MENEYAaeT CTPYKTYPY H ne-
flaeT 5TH YyTYHB! MIPHFOAHBING A7 3aMeHbt GPOH3bI ¥ 6a66uros. [1pu-
MeHeHIie CrelaabHeix  QUIIOCOB, HanpHMep KPHOJIHTA, NPH MNaBxe
antomnnneroft 6ponast AXK 9-4 e komyecrse 0,1—0,2% ot seca Meran-
THYeCKOil YACTH IUMXTH! AefaeT LTakH Gonee MHAKONOABHMHBIMH  H
XOpOLIO OTACASIOUMNICA OT Metaiya. [lotepn MeaH mnpu 3TOM Co-
Kpawatores B 2,5 pasa.

Ha JlenunrpaackoM 3asojie «Pycckuil fH3enb» H HA APYrHX 3aBO-
[ax B3aMeH IOPOrOCTOAULMX OMOBAHHCTBIX GPOH3 LA aHTH(PHKUHOH-
HBIX ReTanefi TpHMeHseTCs CYpbMAHOKHMKenepas 6poHsa CYM7-2,
4TO MO3BOAHJO CHH3HTL CcefecTORMocTb feTanell Ha 45%. Xopoumm
3aMeHuTeneM GpoH3, 6aG6HMTOB M JlaTyHell fIBJISIETCA CNMaB aNbKYCHT,
conepxauntit Cu = 1,5—5,5%, Pb = 2,5—-3,5%, Si=0,1—0,2%
u Fe = 0,3—0,5%, Al —ocramHoe.

Ha onHOM 13 3aBOA0B CAJbHHKOBbIE 3JIEMEHTHI Ta30BbIX KOMIMpPECco-
poB, paHee H3rOTOB/SBLINXCA 13 6por3 Mapok Bp.O®10-1 u Bp.OLICE-
6-3, 6LbLTH 3aMeHeHb! GHMETANIOM, B pe3yJibTaTe Yero pacXoi UBETHOro
MeTanna cokpartiics Ha 90%, a nPOYHOCTE KOHCTPYKIHH MOBBICH/IACh.
B kauecTBe 3aMeHHTe/IeR 6POH3 LIHPOKO MPHMEHSIOTCSA UKHKOBblE aHTH-
pHKuHoHHbE cniaesl LIAMIO-5, IIAM4-1, nosyumBluHe pacnpocTpaHe-
HHE B aBTOMOGHJIbHOM M APYFHX OTPACAAX NPOMBILLTEHHOCTH.

ToalMnHKKY, H3rOTOBJEHHble H3 THX CNNaBOB, CNOCOGHL! BhILEP-
KHpaTh GONblUMe yzapHble HArPY3KH H MOBbILIEHHBIE CKOPOCTH.

J1nst 3aMenb! 0NOBAHMCTLIX 6pon3 Mapok Bp.OLIC5-5-5 v Bp.OLIC4-
4-17 caywnr unnkoebift cnnas LIAMS-1,5, koropeit npupaGaTeiBaercs
6bicTpelt H HMeeT He3HauHTenbHblit H3HOC. Hapsny ¢ paspuTHeM Liget-
HOMHTEHOIO NPOH3BOACTBA AOJKHA MPOBOAHTLCA paboTa N0 BCceMepHOM
9KOHOMHHM UBETHBIX METAJINIOB H CNJIABOB B T€X OTPAC/AX NPOMbILLIEH-
HOCTH, [fie 370 NPaKTHYeCKH BO3MOM HO.

Bce wipe B npos3soacTBse MalukH, NpHEOPOB H OGOPYAOBAHHSA TPH-
MEHSIOTCA HEMeTaJTHYECKHE MaTepHanbl (N1aCTMacchl), HO TeMIb! BHeR-
PeHKS peraseit H Maneaufi H3 nuacTMacc B MalUMHOCTPOEHIH NOKa BCe
€lle HEeJOCTAaTOYHBl, YTO OGBACHAETCH HEKOTOPHIMH BeCbMa YCTapes-
UIMH  TeXHHYECKHMH TeHLEHUHAMH W  KOHCTPYKTHBHbIMH  pelue-
HHAMH.

HeManosahoe 3Hawewue Ansi 3aMeHbl JeTHPOBAMHbIX CTajeil M
LUBETHHX METAJINIOB H CN/IABOB HMEET KAaMeHHOe JHThe.

Hanenus ns JIHTOrO 6a3anbTa MPHMENRIOTCA BO MHOTHX OTPac/fix
HAaPOAHOrO XO3MHCTBA. M3 HHX fenaloT, B YaCTHOCTH, LuaPbi AJIS LWAPo-
8oIX MebHHU. Ullapst MaMenbualoT pasHble MaTepuasiel, HaNpHMep Tpa-
ot Al Kapanpawefi 11 nosrpadideckie kpacku. U3 nmtoro Gasankra
::?:Ldli'llnﬁkgrcn r\‘mmosunﬂue GnoKK AAS  OGJHUOBKH LUAPOBHIX
; " POLMKIIOHH A/ rOPHOPYAHOTO OGOpYHOBaHHS, MHesoba
HAIPC AT yAANHTe el TENNOBKIX 3JEKTPOCTAHWMA ¥ T. I
‘“p!?‘f‘ ”f«'frf,'f&: (’j‘jli:rc{lDTOBblx THapounknonoB Ha HoBo-KpusopomckoM

. 4 KOMOMHaTe Noxasany, YyTo OHH OOXOAATCA B
S



93 pasa [RelueBJie, YeM MeTAJIHIECKHE, & CPOK HX C1yKObl yBEJIHYH-
paerca B 20 pas.

BasanbToBble H3NeNHA B BHJE GyTepOBOYHLIX MJHTOK CAyXKaT RIS
oGMIIOBKH KHCTOTOXPAKRHIHIL H 3AMEKAIOT UBETHLIE METAILIH, KOTOPLe
[ HA H3FOTOBJERHE TPyOOK [HMeBMATHUECKOR HOfawH KomueraHa A
ofpkHra B Meyax, pasAHyHbIX eMKOCTell C arpecCHBHBIMH CpefaMil, JIona-
creit Mewwaox cynepdocdaTHbIX arperatos M Ap.

Mcxonnbifl MaTepuas — 623aJbT (FOpHAs 1OPOJia BYJIKaHHYECKOTO
NIPOHCXOMAEHHS)  HeMeQHUMTER M HELOpOr. [TostoMy norpeGHOCTL B
HeM KaMREeJHTEHHBX 33BOAOB JIETKO YAOBJIETBOpSIETCH.
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