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I. Cycnensnonnoe anrse — sdpexrususiii meron pecypcocbepexenus
H NOBBLILEHHA KAYCCTBA OTAHBOK

OO6wenpU3HaHHBIM  CYMTAETCH, YTO  JIHTEHHBIC JepeKTsl  YCaMOYHOro
XapakTepa B OTIHBKAX BO3HHUKAIOT B MEPHOJ MEPEXOAA CNAAaBa M3 HKMAKOIO
cocrosHns B TBepaoe. Komuuectso nedekToB M. MX paiMephl 3aBHCAT OT
TENIOQU3HYECKHX CBOHCTB CNaBa H GOPMBI, @ TAKKE OT BENHUHHbLL YCa/IKH CILiaBa.
YTo6bl CHH3UTE CTENEHb NPOSBICHUS YCaAKH CIIaBa B nepexoAusiii nepuon (nepuon
3aTBEP/ICBAHMS), B NOCACAHHE rOABI B NPaKTHKE JIHTEHHOrO NPOM3BOJICTBA CTana
MPUMEHATLCA CYCNEH3HOHHas 3anuBKa. TpajHuHOHHbIE CNOCOGHL! CYCIEH3HOHHOM
3MBKA — BBOJL B CTPYIO JKHAKOTNO MeTallia TBEpAOH (a3bl B BUAE Nopoluka, Apobu,
CTPYXKH B MOMEHT 3aNOJHEHUS NHTEHHON (OpMbI - NpHeMJIEMBl Ui 3a/IMBKH
CIUIABOB M3 YYI'YHa W CTANIK.

Meron = CycneH3MOHHOH  3anMBKM, KOTOpHIl  TOBBIIAET TUIOTHOCTS,
OAHOPOZHOCTL CTPOCHHSI OTNHBOK, CHHKAeT Gpak W3-3a rOPAYHX TPEIHH, MOXeT
NPUMEHATBCA NPH NMPOU3BOJCTBE OTJIHBOK M3 CTAIH, YYryHa M CINIABOB LBETHHIX
MeTainos. CyliecTBYIOT [Ba PasNHYHBIX METOAA CYCHEH3HOHHONH 3aIMBKU:
JK30NCHHBIH H DHIOMeHHBIH.

BaHO OUEHHTH BIMSHHE CYCEHIMOHHON PA3NMBKH Ha CKIOHHOCTL CTANN K
XPYNKOMY  paspylICHHIO, - H3YYHTh  NPaBHIBHOCTH  YNpaBlieHus  BBOJA
MHKPOXONOAHJIBHUKOB IIPH CYCNEH3HOHHOW 3anuBKe crtanu. He Menee BaxcHOii
3ajiaueii ABJIAETCA PACCMOTPEHHE CYCIIEH3HOHHOTO JIMTHA YyIYHHbBIX OTIHBOK.

1.1. Cycnensnonnoe auThe KPYNHLIX 9YIyHHBIX OTIHBOK

He3saBucnmo ot ycnouit BeInnasku vyryna B parpaske wiu JIEKTPONEYH MpH
3aTBEPAICBAHHH KPYTIHBIX OTIHBOK U3 HYT'YHA C IJIACTHHYATHIM BEPMHKYJIAPHBIM HITH
WAPOBHUAHBIM TPAGHTOM Pa3BUBAIOTCH KPHCTAIM3AUHOHHBIE NeeKThI yCanouHOro
M  JIMKBALlHOHHOTO  NPOMCXOX/EHHs,  CTPYKTYPHBIE  HECOBEpUIEHCTBA M
HEOAHOPOAHOCTL, NOHHXKAIOUIHE IIOTHOCTE (GH3MKO-MEXAaHHYEeCKHe CBOHCTBA

suroro meramia. Cycnensuouubiii  crnocob nutes — adipexTHBHBIH  cnocob
BO3NCHCTBHA HAa KPUCTANNIM3AIMIO YYIYHA - CHUMAeT Meperpes pacruiaBa;
MHTEHCH(UUHpYeT KanuinapHbli MaccornepeHoc XKHIAKOH  (assl B

MCKKPHCTAILIMTHBIX KaHAIaX; MoJaBiseT KOHBEKTHBHOE IEPEMElIeHME paciiaBa B
Cepe/IMHE KPYNHOH OTAMBKH; YMEHbIUACT JIMKBALHOHHbIE H YCANOYHbIE TIPOLECCH,
pnoraumio cnesell rpadura M HeMmeTaIIMYECKMX BKIOYeHHH; obecrmeuuBaeT
H3MENBYCHHE JICHAPDUTOB M 3BTEKTHYECKONO 3epHa BCJE/ICTBHE BBOJA AKTHBHBIX
3apOJIBIIUEH KPHUCTAIM3AIMKM AYCTEHHTAa M rpaduTa M TEIIOBOr0 BO3ACHCTBUS
MHKpoXonofuneHukoB, B T1abn.l npeacraBneHa  cpaBHMTeNbHAs  OHeHKa
MHKPOXOJIOAHIBHHKOB M3 pPasiiMuHbIX CIIaBOB Ha (OPMHPOBAHHE CTPYKTYPHI M
MexaHu4eckue cpoiicrsa Y1LI,



Tabnuya 1
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IddexTuBHOCTL MOANPULUUPOBAHHA MHKPOXONOAMIBHUKAMH U3 pazsnuYHBIX
CIl1aBOB Ha 33apOJBILICBOE JICHCTBHE H POCT NEPBHYHONO aycTeHHTa W rpadura m
AMCNICPrHPOBAHHE TEPIHTA 3aBMCHT OT XHMHYECKOrO, IPaHyJOMETPHYECKOro
COCTaBa,  MHKPONpHMECEH H HEMETAIHHECKHX BKJIIOYCHHH  caMux
MHKPOXOIO/IHIIbHHKOB, a TAKXKe OT TeMIIepaTyphbl 3aJIMBKH YyryHa. B yactnocTu, npu
Temneparype 3anuBkd uyrysa 1280—1350°C pactBopsiercs ene3Hbiif MOPOLIOK B
PE3YJILTATE HACBUUEHHS YINIEPOJOM W3 paciiaBa U TypOyJEHTHOCTH MOTOKa,
YCHIHBAIOWIEH KOHLEHTPAUMOHHBIH MacconepeHoc. B npouecce pactsopenus
KEJIE3HOI0  MOpPOWIKA TMPOMCXOMAMT BBIJENCHHE OKHCIOB JKejie3a B pacruias,
HIPAIOLIMX aKTUBHYIO pOJib B 3apojibiiiieobpazoBanuy rpaduTa.

MUKPOXONOAMABHMKN W3 JKENe30YINIePOJIMCTRIX  CIJIaBOB  06MajaioT
rpapuTHsMpytoweii criocobuocteio (tabn.l). Ilpu nnasnesun wnu pacTBOPEHHU
MHKPOXOJOAUABHUKOB  BLICBODOKAAKOTCS ~ aKTMBMDOBaHHBIE  LEHTPHl  JUis,
KpHCTaIAH3aUMK rpaduTa (YacTubl rpaQuTa, OKHCIBI, MHKPONPHMECH H Jp.),
KOTOpbIC NC3aKTHBUPYIOTCS WIIH YACTHYHO ylansiorces npu obpadorke B kosue. [pu
CYCTCH3HOHHOM ~MOAM(PHUMPOBAHUM YacTHLBI rpadyuTa, BBUICIUBIIAECS NpH
MUIABJICHHH MHKDOXOJIO/IMIBHHKOB M3 JKENe30yr/IePOMCTBIX CILUIABOB, COXPAHSIOT



CBOIO CTPYKTYPY W HE yCNeBAIOT PaCTBOPATHCA B PACIUIABE. [lpn cycnensuoniom
BBOAE CBbilie 3% CTPYXKH BBICOKOHPOYHOIO Yyryna B CTPYKType 4HyryHa c
niacTHH4aTeiM  rpadguroM  Habmopalotcs HEPACTBOPHUBILMECH  BKIIOYEHHA
cdepounos rpadura u yyactku BEpMUKyIsipHOro. Takum obpasom, no-suaumomy, ¢
YBEHYCHHEM  CKOPOCTH  3aTBEpACBaHMA  4yrywa  npu CYCNEH3HOHHOM
MOAHDHLHPOBAHHH PACLIMPSIOTCS TPAHMLBI 11O COACPKAHMIO MarHHs, cepbi M
KHCIIOPOAa JUIs KPHCTA/UIH3ALMU BEPMUKYASPHOrO rpadura, llpu cycnensuonnom
BBOAE CBbilie 1,5% CTPYXKH BBICOKONPOYHOrO YyryHa B pacnjas MarHueBoro
4yryHa rpadmr npuobperaer NPAaBUNIBHYIO 1APOBHAHYIO (JOPMY B JIMTHIX CTEHKAX
TONUHHON 30—120 mm.

[lpu  cycnenszuonHoOM MOIMOHUMPOBAHHH  MUKPOXOJNOAMIBHUKAMH M3
KEJIC30YTIICPO/IUCTHIX CMNABOB H MX KOMITOZHLMAMHU C mMoaudukatopamu (OC75,
Mu70, ®CXI18 u nap.) nossimaercs AHCNEPCHOCTE H ONHOPOAHOCTH JEHAPHTOB,
IBTCKTHYCCKOr0 3€pHa, NEpAHTa, BKMOYCHHH rpaduTa M pocunnoii 3srexTHKH.
OpnuoposnsocTs  cTpykTyphI ONpeACAseT OAHOPONHOCTH MEXAHHYECKHMX CBOMCTR
Hyryna ¢ TUIaCTHHYATHIM, BEPMHUKYJSADHBIM MM  IAPOBHAHBIM rpadpuTom no
TOJIIHHE CTEHKH KPYTHOH OTAUBKH.

Cycnensuonsblii  BBOJ MHKPOXONOAMIBHHKOB M3 KENe30YrIepoHCThIX
CIUIABOB  yMEHBINACT KPHCTAIH3ALMOHHBIE AedeKThl B KPYNHBLIX OT/JMBKAaxX M3
4yryHa ¢ lapoBHAHBIM rpadurom (Tabn.2).

Bennunna ycasounsix pakoun ouenusanachk 1o CTAHJAPTHBIM KOHMYECKHM
npobam MeTo0M THAPOCTATHYECKOTO B3BCUIMBAHNA, a IyOHHA 3a/1eranus «YepHBIX
[IATEH»— MCTOAOM CHATHS CEpPHBIX OTNEYaTKOB [10 baymany ¢ Ttemnueros
TonuMHOH 20 MM, BeipesaeMbIX K3 UCHTPANbHOM  30HBI MPOOHBIX IUIMT
350x350x120MM. TTpobuble MIWTH M KOHHYECKHE npobsl Ha ycajKy 3anuBanuch B
CyxHe (GOpMBI M3 KHAKOCTEKONLHON CMECH CH(OHHBIM TIOJIBOJIOM MeTania.
MHKPOXONOAMIBHAKH BBOMMINCH C MOMOLIBIO KOHUYECKOro Oynkepa-nozaropa ¢
KONMOPOBAHHBIMH  OTBEpPCTHSIMH, NMEPEKPHIBACMBIMM ~ [IEHOINOJIMCTHPONTOBEIMH
TpoOKaMH.  3aMelMBaNMCh  MHKPOXONOMMIBHHKH B YYTYHE €  [OMOIMILIO
OOLIENPHHATOIO BUXPEBOro yCTpoicTRa ¢ UEHTPOOSKHBIM MOBOIOM MeTana.

Tabauya 2
Brusnue snueneanoi obpabomiu pacniaaa na 6erutuny KpUCMaiauIaquonnsix oedexmos I
Fny6una R
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METHIHPOBAHHOM KOBIIE 0,3% kpuorura _ :
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HHPOBAHKE HKENCIHLIM 1,0 1 1310 ‘ 21 5,8
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2,0 ‘ 1300 SO G e ,
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Kak nokasanu pesynsrarsl uccnenosanuii, ¢ YBEJIHYEHHEM KOJIMYECTBa
MHKDOXO/IONIMNIBHHKOB M3  JKENe30yrAE€pOANCTBIX CNJaBOB OT 0,5 no 2,5%
YMCHBLIACTCA rIyOMHa 3aJleraHus «HepHbIX ISTEH» M 00beM YCaO4YHBIX PAKOBUH B
npobubix otauskax YIUT. Yenesupiii nopouok Hanbonee adpdexTusHo nonapnsier
¢noraumio cneneit rpagura, CynbGUAOB H OKHCIOB MarHus MPH KPHCTAUIM3ALHM
HIUT". Dro obwscHseTcs Tennodu3nYecknmMs 0coBEHHOCTIMMU XKEJIe3HOro MopouIKa
KaKk MHMKPOXONIOAMILHMKA, KOTOPBIA 06NajaeT BBICOKOH TeNIOEMKOCTBIO, BBHICOKOM
TEMNEpaTypoH IIABIEHUs, B PE3YJIETATE HEro pe3ko CHIKAeTCs neperpes Meraia u
fOBRIIACTCS CKOpocTh 3aTBepaeBanus YIIT. Jlucnepcubie BKmMOYeHUs cynshunon
M OKHCIOB MartMs pasHOMEPHO pacnpeneNsioTCs B MEX3CPHOBBIX NPOCIONHKAX.
Onnako enesnsiit nopook o CPaBHEHHMIO C HYIYHHOH ApoObI0 W YyryHHOM
cTpyxkod BY50 cnabee mnuser na ycagky YIUI. Dro obwsicusercs ciaboii
rPaQUTU3UPYIOLIEH CIOCOOHOCTHIO KETEe3HOro nopouuka (cM. Tabn.1).

1.2. Cycnensnounoe anrse auraryps ®CMr

Texuonoruyeckuii npouece nponsBoacTea nuratypst @CMr-5 Tpebyemoro
Ka4ecTBa HMEET HEKOTOPbIE 0COGCHHOCTH.

lbmcmmcenmmaxpommﬂamnmma,awoxecwmomny%m
METKOKPHCTUUTHHECKOTO CTPOCHMA CINTKA JIMIATYphl Ob110 OnpoboBana CyCcrieH3MoHHAs 3aNMBKa
pactUiaBa B HNOXHHLBL B KauecTse MHKPOXOIOMHIBHHKOB HCTIONE30BAIHCH ITHUICBH/IHBIE OTXO/b!
mozwriaropa PCMr-5 dyparameii meriee 0,63 Mu.

TocieiopateslbHoCTs — pacyera  OIMUMAILHOTO  KOJMYECTsa MHKPOXQJIO/UAJIBHHKOB
ONPEACTIACTCA. MPOLICCCOM. OTBOZIA TEIVIOTHI OT JIBDKYILErocs paciviasa. [lepBsiM MCTOMHMKOM
0160pa TEMVIOTHI OKABIBAIOTCH MUKPOXOIOTBHHKH. Cripkerye TeMrieparypbl paciuiasa 3a CYeT
MHKPOXOJIOWATEHHKOB HAOIIHO/AETCA JI0 HEKOTOPOA TeMIIeparypbl £,

Bpaﬁme[l]npnnomm:aaupaxcetmewmmpenerﬂmmmqecma(%)
MHKPOXOJIOAMIIHHUKOB 15 CHIDKEHHS TeMIIEPATy bl 3UTHBAEMONO Pactiasa Jio £,

C Lenbio  NMpoBEpKM  TeOpeTHHECKMX pacueToB  ObUM MpOBSNEHbI  HEOOXOMMMBIE
IKCTIEPUMEHTBI.

[lbuieBuaHbBIE OTXO/b!I Pa3MEIANHCh, HA JIHE MIJIOKHHIBI POBHBIM CIOEM,
MOJIHOCTBIO NOKPBIBAs €T0 NOBEPXHOCTS.

Pesynbrarsi oKCnepuMeHTOR NpuBeieHs! B Ta61.3



Tabnuya 3
Hecenedosanue saunnun muxpoxonodunsuuxos

Kon-Bo BBOAMMBIX Pesynurarst apoGnenns Cbncpxcanue Maruus B
Yen. Ne MHKPOXOJIOHABHHKOB, no gppakuusm, % cnuTkax, %
MIABKH % <0,63 0,63<m <5 HH3 BEPX
1 0 44.6 55,4 3,61 13,74
6 5 38,1 61,9 4,76 8,38
11 10 34,7 65,3 5,14 6,11
16 15 34,2 65,8 5,2 6,03
21 20 34,2 65,8 5,21 6,0

[Ipu 3anuBKe M3NONKHHMLL YACTHILLS JMraTypel, CMEMWHBasiCh ¢ TypOyNeHTHBIM
ITOTOKOM pAacnnasa, . Mo3BONAIOT HHTEHCHQHIMPOBATL MpPOLECC TEIUIOOTNAYH He
TOJIBKO C MOBEPXHOCTH paciuiaBa, HO H B ero oonéme.

B cBsa3u ¢ BeICOKOI CKOpOCTEIO OTBOJA MHKPOXOJIOAHNBHHKAMM TEIIOTHI OT
pacmiiaBa NOCTHraeTcs ero obiiee mepeoxnaxaenue, mnpu KOTOPOM MOBBILIAETCS
YCTOi4HBOCTE GoKOB. M3 6110K0B HauMHAIOT (pOpPMHPOBATECS ¥ MHTEHCHBHO pacTi
UCHTPLl  KpUCTAIM3AaUMKM B oObEME pacrnaBa M ONHOBPEMEHHO 3apoXKaaroTe,
BCICACTBUC NEPEOXNKACHHA, HOBBIC LEHTPHl KPUCTAUIH3ALMH, CHOCOGHBIE K
nainbHeiieMy pocTy.

[Ipy BBOAE MHKPOXONOIMIBLHWKOB B paciuiaB MOAM(UKATOPa HPOUCXOIUT
KPHCTANIM3ALMS  KUIAKOM ha3sl BOKpyr wacTudexk mopomKa obpazoBanuem
obornouky U3 3aTBepjeBIero crasa. B Nnocieayrouiue MOMEHTE BpeMeHH obonouka
pacnnasnsercs ¢ obpasoBanuem 610koB, u3 KOTOPBIX (DOPMUDYIOTCS M pacTyT
UCHTPBI KPHCTAUIH3AIMH 32 CYET BBHICOKOH CKOPOCTH OTBOJA TEILIOTEI OT pacruiaBsa u
AOCTHKEHUS OTIPE/ICNIEHHOTO NEPEOXIIAKACHHS.

Bceé 1o npusoamt k cokpauienmio Bpemen 3aTBEpACBAHUS KUAKOH (a3nl u
(hOPMHPOBAHUIO TIOTHOH, MENKOKPHCTAIHYECKOi CTPYKTYPhl, HYTO IIOBbIIIAeT
(pHu3nYECKYIO M XMMHYECKYIO OIHOPOAHOCTS CIIHTKA MonupukaTopa.

Takum obpasom, Bo3szeiicTBHe Ha npouecc KpHCTATH3alHU  CANTKA
Marnuiconepxanieii  auratypsr  ®CMr-5 BBOJIOM B 00BEM  pacnnapa
MHUKPOXOJOANNBLHUKOB, B KayecTBE KOTOPBIX HCIOJNb30BANUCE NbUICBUAHbBIE
oTXozs Mosudpukaropa DCMr-5 (pakumeii menee 0,63 MM, nossonser nOGUTHCH
MOBBIICHHS (PUIHYECKOH H XHMHYECKOIH OJHOPOAHOCTH CIIHTKA H KAk CIIe/ICTBHE
YBCIMYEHUA BBIXOAA rOAHON (pakuuu moaudukaropa npu npobnenun ¢ 55 no
65% u CHIKEHHS HEOAHOPOAHOCTH pacrnipeie/ieHusl Marika Mo CeYEHHIO CIIMTKA B
2,7 paza. OnNTUMaNBHBIM  KOJMYECTBOM  BBOAHMBIX MHKPOXOJIOAUIIbHHKOB
asnsercsa 10% (ot Maccrl pacnasa B M3NOKHHLE).



1.3. Cycnensuounoe aurne cranu

JK30reHHoe CyCneH3HOHHOE TUThE HAa MPAaKTHKE OCYHIECTRAAIOT NMNYTEM BBECHUS
B XHIAKHH MeTann npu paznueke 1—5% NOpoLIKooGpa3Hbix N06aBOK (AMCHEPCHBIX
HHOKynsitopos JIM), B KauecTBe KoTophix NPHMEHAIOT TMOPOUIKH, IpaHyibi, Apo6b
KENE3a, yrNEPONMCTBIX M JICTHPOBAHHLIX CTAICH M HCKOTOPBIX APYrHX METallioB
(Hanpumep, amoMuiuA), eppocnnaBos ¢ pasmenoM yacruil 0,5-3,0 mm.

IHJIOTEHHOE CYCMEH3IHOHHOE JINTHE OCYLUECTBIIAIOT NYTEM HHHLIHUPOBAHUS C
TIOMOIILIO  PA3NUYHBIX  TEXHOJOTHYECKHX MNPHEMOB obpazoBanus B obweme
pacniasa JIOKanu30BaHHOH TBEPROH (ha3sl (KPHCTALIBI HAN «OGIOMKHY KPHCTAIIOB
CODCTBEHHOTO KpHCTAIH3YIOWErocs pacruiaBa), okasbIBaloLeH 3apoasinieobpa-
3ylouee BO3ACHCTBHE MPH 3aTBEPEBAHUM OTIHBKH.

OKCIICPHMEHTAIHHO ~ YCTAHORNEHO CICIYIOUICE  M3MEHEHHE  KPUCTAUTMZALMOHHBIX
NMapaMeTPOB XUMHYECKH womxmumm&mﬁyrmmﬂmoﬁcmmumylmaum
mmmm&mmmm@mmmmommxmmmmmmm
Wummmmwmmrtamelmﬁmmoﬁmmmcmmm

CHOCOOCTBYET  CHIDKEHHIO (DWIBTPALIHOHHOID M KOHBEKIMBHOIO JBWKEHUA METala, Y10
MPSHOTBPALIACT Pa3BUTHE JTMKBAL K.

qunﬁmanammmomacycnemmm&omnmmmmmmmwmmﬁmmypmm«m
obopynosarms. o naHHOM TexroNONM B TPOLIECCE 3ATMBKH B METAUT BEOJIAT CTAIBHYIO IPo0h,
TPaHyJIb! tbqpoavmma?mnmmmer(lq)omemm,me}mmmq)wocmuommpommm
JIMTOH CTPYKTYphI) NQMYMHTS H3 YITIEPOMCTON CTAH OTIMBIH, OTBEYAIOLIME BoeM TpeDOBAHMSIM
IOCTa, cneyronpe Mapiw HBKOneruposarHon crama: 40X; 400 5517 30ICJE: 40XHM u
npyrie. B pesynsTare CTOMKOCTS CyCTIeH3HOHHBIX OTIMBOK METAUTYPIH4YECKOro 000pyI0BaHHs!
BbIILIE CepUHHBIX Ha 30 - 50%.

Hceneosama M onbImHo-npoMbiuvieHHse paboTbl  CBHICTEJILCTBYIOT O  BLICOKOI
HPKMBHOCTH  TEXHOJIOMK:  [TIABHBI ApPEKT —  BOBMONHOCTH  YBEHYEHHS CKOPOCTH
HENPEPHIBHONO JHTH Ha 20—30%, ymyuileHMs KauecTsa JIMIOND METAIA CIMIKOB W
HENPEPBIBHBIX 3a10TOBOK Ha | - 2 6aa.

OHAM 13 IIPeHMY1LECTB SKIOTeHHO-CYCTICH3HOHHONO JIATHS SBJSCTCA YTWIM3ALIHS OTXO/I0B
(Wmmmmmmma),mnmmmmp&mmwommmmmwm
Be30TXOHBIX TEXHOMIOMHA.

OdexTHBHBIM CTI0C000M TETTOpIBHYECKON 1 MOIM(HIIMPYIOLLICIO BO3/IGHCTBHS Ha
(hopmupoBate CIpYKTypsl M CBOWCTE CIATM M CIVIABOB SIRISETCH  CHOCOB SHAOMEHHOO
CYCHIEH3HOHHOI JIHTHS (PeOUTH ). :

HMccnenosanus nokasanu, urto cmnaspl  co CPaBHHUTENbHO  UIAPOKHUM
MHTEPBATIOM 3aTBEP/ICBAHMA NPH HHTEHCHBHOM TIEPEMCIUMBAHUM HA PaHHeH CTaanu
KPHCTAMM3aLMK BeAyT CebA Kak JKMAKOMOABHXHBIE CYCNEH3MH M MOrYT GbiTh
PasnuThl IPH 00BEMHON Kose TBepaoii assl a0 55%. Hccnenosanus, nposesieHnbie
Ha UBCTHBIX H XKE/IE30yIEPOAUCTLIX CIIIaBax ¢ colep)anuem yrnepoaa ot 0,18 o



1,98%, noarsepaunu 310 nonoxenue. Oanako 3tor crnocob nuTbLS NPHUMEHHM,
NpEeXIe BCEro, JUISi NUThA MO/ AABICHHEM.

IPPEKTUBHBIM ~ SBIACTCH - COBMECTHOE  BIHAHME MOAM(PHLMPOBAHKSA
AKTHBHBIMHM J/IEMEHTAMH C nocneayiomell npoayBKoi 3aTBEPAEBAIOLUX CIIABOB
HHEPTHLIMH razamu. Tak, B cranu 9X2Mo, MOAUMDULUHPOBAHHON KOMIIEKCHBIM
criasom CUUTMUIN u nponyskoii aproHom no nomydenust 10%-Hoii TBepaoii
$assl B cycneHsnu, noiyyeHo 3HaYnTeILHOE H3MEJIbYCHHE NIEPBHYHOMN CTPYKTYPHI H
YMEHDBLICHHE 3arPA3HEHHOCTH HEMETAUTHYECKHMH BKITIOYCHUAMH .

Hccnenopanne  Hekotoprix MapoK  CTaleH, TMONYyYCHHBIX METOOM
JHAOTEHHOTO CYCNEH3HOHHOIO JIMTHA, MOKA3aJi0, YTO NOBBILICHHE MIOTHOCTH CTAIM
NMPOMCXOAHT NpH COAEPNAHWH TBEpAOH (assl B CycrneHsuu 1o 10—15%; npu
yBenuienun ee po 20-—30% nuaoTHOCTH cTanH yMeHbIIaeTCs 10 HCXOMHOro
cocTosnuK; npy conepxanun 30—50% TBepuoii dazsi obpasyiorcs pasHOMEpHO
PACIpENCNCHNbIC  H30NUPOBaHHBIE MOpHl  pasMepoM  0,05—001 MM Dro
NMPOHCXOMUT  BCNEACTBHE OOBENMHEHHS OTACNBHBIX YACTHIL TBEpJOH (ha3sl
CYCNICH3MM B arperarhl, 00pasoBaHHS 3aMKHYTHIX OOBEMOB ¥ YXYAUIEHUs
(GUABTPAUMOHHOTO MacconepeHoca  KUAKOI ¢a3sel Ha nocnemHuX cramusx
kpucTausanun. Iloatomy MOXHO pekoMenaoBaTh Takue PEXHUMBI 3HAOMEHHOTO
CYCNEH3HOHHOrO JIMThA (KPOME JIThs TIOJ JaBieHHeM), KoTopeie obecrieyuBaror
nonydedne no0 10—I15% TBepnoii  ¢asmt B cycnieHsuu. Ilpumenenue
CYCNEH3NOHHOTO NHTbs MEPCIEKTHBHO, NpeX/e BCero mpH MONYYEHHH KPYIHBIX
CIIUTKOB M OTJIHBOK.

Takum obpasom, ma ocHoBanuu NOJYYEHHBIX JAHHBIX MOXHO BBLISBUTH
crenyiomue Haubonee nepenexTusHbie 06nacTH . IPUMEHEHUA CYCNEH3HOHHOro
JIATBA TIPH NPOM3BOACTBE (ACOHHBIX OTNHBOK, HENPEPBIBHO JIMTHIX 3arOTOBOK M
KY3HEYHBIX CIHTKOB: '

1) Mns NOBBIEHHS KauyecTBAa OTNMBOK, YPOBHA H M30TPONHOCTH CROHCTB
MCTallia BCIICACTBHE ONTHMH3ALMH TUTOH CTPYKTYDBI; NPEIOTBPALICHHS THTEIHEIX
NeeKTOB - ycajlouHOl mopHCTOCTH, PAKOBHH, JIMKBALMOHHON HEOHOPOHOCTH,
rOPAYHX TPELIHH; '

2) AN NOMYMEHH OTIMBOK W CIHTKOB M3 HU3KOJIEIMPOBAHHBIX U
CIOKHOJNErMPOBAHHBIX CTAICH M CM/IaBOB BBEJCHHEM B paciap NpH pasnuBKe
PActeTHOr0 KOJNMYECTBA YaCTHIL JIETHDPYIOIINX METAILIOB, JINTATYp, deppocnnagos;

3) Ana peuleHHs HEKOTOPBIX CELMANBHBIX 32184 TOKATEHOE JIETHPOBAaHHE U
MOIM(UIMPOBAHHE;  MOJYYECHHE  MHOTOCTOHHBIX OTJIHBOK;  crabunusaims
TEMNIEPATYPHBIX PEXHMOB JIHTBS, NIOyYEeHHEe THraTyp H T.A.
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2. Pacuer pacKuCIeHHs cTanu ¢ NpPHMEHEeHHEM OTXOA0B

Pacuem pacxoda anomomnara ¢ yenvo CHUdICEHUA yeapa yenepoda, IKOHOMuu
4yeyna u gheppocnnascoe packucnenus cmanu

Haunsie ans pacuera:
1. Conepxanue Fe O B uiiake Npe/iBaPHTENBHOMN NPOGHI - 20%;

2. KonwuyecTso mmaka B neun (pacuer) - 20T;
3. ConmepxaHue amoMHHHSA B A/lIOMOLIIAKE -16%;
4. Conepxanue yrieposa B qyryne:

nepeneNbHOM -4,2%,;

YIIEPOIHCTOM NONYNPOAYKTE - 3,6%;
5. Copepxanue (eppocunnkomapranua

KpPeMHHS - 17%;

Maprasua - 70%;
6. Conepxanue kpemuus B 45-% FeSi - 45%:

B IOMEHHOM - 12%;
7. 1lInxToBKa KONECHBIX IIABOK BENETCH

Ha CO/lepXKaHMe yrnepoja B LIHXTe - 2,17%;

MPH pacIUIaBleHHH - 1,3%.

Ipumepor pacuemos:

1. KonuyectBo ypmansemoro mmnaka u KHCIIOpOJAa NPH CHHXXEHHH 3aKHCH

xKenesa B umake (Fe O) na: 20x1/100 = 0,27 uutaKa;
B ToM qucie 0,2x16/72=0,0441 =44 xr KHCnopoaa.
2. TIpu 3TOM NPOMCXOAUT:

1)pacxon yrnepona: 44:1,3 3=33,08kr;

2)cooTBeTCTBYIOUIMIT pacXoj dyryHa: 33,08 : 42 x 1000 = 787,6 kr;

3)unu coorBeTcTBYIOMMIE pacxon (eppocunuxomapranna (17% Si, 70% Mn);

I kr geppocumkomaprana conepxut: Si - 0,17xr; Mn - 6,70xr.

- 2.1. CBA3BIBAETCA KMCIIOPO/A 34 CYeT:
Kkpemuus (Si) + 2(FeO) —(Si0,) +2 [Fe]: _
CYMMa aTOMHBIX BECOB dNEMEHTOB MoJiekybl SiCb = 28+32;
Torja 28:32=0,17:X; X=0, 17-32:28 = 0,1943 xr xucnopona.
mapranua (Mn) + (FeO) — (MnO) + [Fe];
CYMMa aTOMHBIX BECOB 3JIeMEHTOB MosieKybl MnO = 55 + 16;
Torpa 55:16 = 0,70: X;
X=160,70:55 = 0,2036kr KHCJIOpoia.
Cnenoarensno, 1 kr deppocunukoMaprania cBa3biBaeT: 0,1943 + 02036 =
=0,3979-0,4 kr KHCI0poJia. :
Hns 44 kr  xuciopopa norpebyercsi:  44:0,4=110kr FeSiMn, a npnu
Packucienun uuaka na 1% (FeO) B mapreHoBckoif neum ¢ yderom 5%-ro yrapa
norpebyercs 110+5,5 =115,5 kr FeSiMn.
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2.2. CootBetcTByIomuii pacxon 45% FeSi:
I xr 45% FeSi conepxcur 0,45kr Si, koTopsiii cs3sipaeT Kuciopos
(Si) + 2(FeQ) — (8i0;) +2 [Fe];
CyMMa aTOMHBIX BECOB 3JIeMEHTOR Monekynn S10, = 28 + 32;
Toraa 28:32 = 0,45:X: X = 0,45-32:28 =05 143,
To ecThb 1 kr 45% FeSi casripaer 0,5143kr kucnopona.
Jns 44 kr KHC0pojia iotpebyerca: 44:0,5143 = 85,6 kr 45% FeSi, a ¢ y4eTrom
5% yrapa norpebyercs: 85,6+4,28 = 89,88 ~ 90 kr 45% FeSi.
1 kr 12% FeSi cesasbiBaer
X=0,12x32:28 = 0,137 1kr KHCIopoa.
Mz 44 xr xucnopona norpedyercs: 44:0,3171=320,9r 12% FeSi, a ¢ yyetom
5% yrapa norpebyercs: 320,9 -1,05 =~ 337 kr 12% FeSi.
HITH COOTBETCTBYIOWHMH pacxon amomoiunaka (16% Al).

| kr amomomnaka coaepxur 0,16 xr AFOMHHHS;
2 (Al + 3(FeO) — (ALO;) +3 [Fe];

Toraa 54:48 = 0,16:X; X = 0,16-48:54 = 0,0142 xr, T.e. 1xr AMOMOIIUIAKA CBH3BIBACT
0,142kr kucnopopa. ! :
Jis 44kr Kncnopona norpebyercs: 44:0,142 =~ 310kr amomomnaka, u ¢

-2,17% - KO3 puiuenT yCBoeHus = 0,6):

2,17% -1,3% = 0,87%:

[Ipy  Benennu fIpoLCCCca  nuaBleHus ¢  packuCTHTENsIMH 1 C Henslo
“YACPIXKAHUA» yrieposa MOXHO NIPOM3BOANTE WHXTOBKY Ha 2,0% K 1,9% yraepopa;
Torna Bosmoxna 3amena UYTYH2 Ha CTalbHOM 10M B crieaytoiux KOJIHYEeCTBAaxX:

3.1. Hpu wwxTOBKE 2,0% yrnepopa (koodpdpurpent ycpoennus 0,65)
IKOHOMHMTCA Ha KaXJI0H ruiaBke: 2,17% - 2,0% = 0,17%,

unn 0,17-230-1000:100=39] xr yriaeponaa,

Win 391:42=9 3 1 nepenensioro 4YryHa.

3.2.Npn wmxToBke Ha 1,9% yrnepona (xooddunment yesoenns - 0,684%)
IKOHOMHMTCA Ha Kax/10M nnaske: .

2,17% -1,9% =0,27%, unu 0,27-230-1000:100=621 kr yriaepoaa

wiH 621:42 = 14 8 ¢ NepesiebHoro yyryaa.

4. Tlpn nopnepxkanun s NICPHON NINaBjIeHUs MeTaina 3aKuCH KKenesa (FeO) B
tinake Ha ypoere 10 - 12% muxroska Mosxer NPOBOJMTLCSA 110 BapuaHTam 3.1, win 3.2.
IT0 BO3MOXKHO 1O CIENYIOleH cXeMe: NpH pacniapieHuu YyryHa (JocTHxeHus
Temiepatypel metamia 1300-1350°C no Heredenun 20 MuHYT) paercs nepeasi
NOpLiKs amoMoLLIaKa, U Janee JaHubiii MPOLECC NIIABNCHUS BEACTCH 1O BapHaHTaM -

1) onnopazosas naua 6,5 kr/t - 1,5 T amomonaka (1 mynspa);

2) nByxpazopas naya 6,5 kr/t - 750 kr + 750 kr ¢ HHTEpBaoM B 40 MuHYT (]
MYJIbJa);

3) Tpexpa3zosas naya 9,1 kr/t - 700 kr+700 kr+700 kr ¢ HHTepBajioM B 30 MuH
(1,5 mynsaer).

4) Ucnonbzosanue B  Kauecrpe PAVGDKUTENIS  ANOMOLLIIAKA  NO3BOJISET
SKOHOMHUTB BOKCHT B TO#i e {IPONOpUKH, YTO H ajioMouiaK (Ha 50-70%).

Ipu nnasnennn paercs 1,5- 2,0 T 6okcura Ha xadxcoii IJiaBke.

Pesynbrathl pacueros Pacxojia MaTepHaoB B 3aBHCHMOCTH OT PacKHCHCHHS

UiNaKos Ha 1 - 6% npusesensi B Tab. 4.
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~

Pacuem pacxoda mamepuanos ¢ 3asucumocmu om packucnenusn unraxos na I - 6%
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0,2
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! i xon45% FeSi,t
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3. Duepro - u pecypcochepexenne npu Buenesnoii obpaborke pacniasa

Beoo nezupyowyux snemenmos

B cocras nuteiinbix cnnasos sxoust NETHPYIOLIME 3NCMEHTDl C PasfiHYHOMN
Ton JlnurensHocTs pacnnamneHus u PacCTBOPEHHSA JIEMMPYIOIEro 2JIEMCHTA B
OCHOBHOM METAJUIC 3aBUCHT OT COOTHOIICHUS HX TEMIIEPATYP IUIABICHHA.

Paccmotpum  3akonomeprocty PACTBOPCHHA JICTHPYIOUIHX JJIEMEHTOB B
Kuaxux metannax. Ecnu 7, nerupyioutero snementa Messie wnu NpHMEPHO paBHa
paboueil  Temniepatype MIABKH, TO MPOLECC PpAacTBOPEHHS  ONpeAensercs
PAaCCMOTPCHHBIMHM ~ 3aKOHOMEPHOCTAMH ofpazoBaHHs  KHJKHX pacTBOPOB.
JlamrensHocts PAaCTBOPEHHS [IPH YTOM HE3HAYUTENHLHAA.

Ecmyr || Ts JICTHPYIOINEro 3JIEMEHTa CYUIECTBEHHO Bhllle Ths OCHOBHOIO
PACINaBa, TO NpH BBOJE TAKOrO 3NEMEHTa B PACIUIaB OH OCTAETCH B TBEPJIOM BHJE U
flocreneHHo  pactsBopsercs.  [lpouece PacTBOpEHHMSI  OKa3bIBaeTCA  BechMa
JUMTENBHBIM.  Bpems  pacTBOpeHMA Tyronnaskoro sneMenTta 3aBHCHT OT
KOHCTPYKUHM [Ie4H, ONpenensionedi CKOpocTh ABHKEHHS paciulaBa B NEYHOM

NPOCTPaHCTReE.

Hcnapenue memanna npu nnaske cnnasos
B cocraB sierupylonmx KomMnoHeHTOB crinaBos BXOAAT pa3HooOpasHsie
JNICMEHTBI, HEPEAKO 3HAYUTENBHO Pa3IHYAIOUIHECH 110 TeMIeparype KUNeHHsA. 1o
BBI3LIBACT IOBBILICHHE MOTEPH MeTanna M3-3a ucnapenus. Kpome Toro, nperhnie
meTauiel (Mg, Zn), obnamaior HU3KOl Ty COCTaBIAIOT OCHOBY ABYX rpymnmn
ChinaBoB. IMEHHO 1S 9TUX CUIaBOB BeNMKH MIOTEPH OT HCMIAPEHMS.

3.1. Pacuer suraryp ans sBoja B pPacnzas TYronjasBkoro 3j1emMenTa

Pacteopenue TBepsioro Metanna B KHAKOM BKIIOYAET B cebs nuddys3uonusie
HPOLECCE! B MpHIETralomeM coe XuakocTd. Monekynsphas B Y3Hs B KUIKHX
METAIIAX XapaKTEePHU3YeTCs ManbiMM CKOPOCTAMH. IIpH KOHBEKTHBHOM ABHKEHMH
PACIUIaBa, ECTECTBEHHO, MOXHO OXHIATh YBENUYEHHS CKOPOCTH PacTBOpEHUS.

B obmem cayyae npouece pacrsopenus TBEPAOIO METAJUIA B KHIAKOM COCTOUT
U3 [IOCAEI0OBATENBHBIX CTAMIA: _

a) 1 Py3HOHHOrO NOABOAA PACTBOPIEMOTO METAILIA K TIOBEPXHOCTH pa3ziena;

6)npouecca nepexona metanna uz TBEPAOH (a3l B pACTBOPUMOE COCTOAHMUE;

B) OTBOAA PACTBOPEHHOIO KOMIIOHEHTA OT NOBEPXHOCTH B 06BEM pacTBopa.

Cxopocts Bcero mnporuecca PaCTBOPEHHs OMNpeAeNAeTCs CKOPOCTBIO CaMoii
MCJUICHHOH CTajuM, KOTopoii sBaserca auddy3HOHHBIE OTBOJ PacTBOPEHHOIO
JJIEMEHTA OT NOBEPXHOCTH pa3fiena B XHAKOM MeTaie.

O6ume 3akoHOMEPHOCTH  CHUKEHUS TEMMepaTypel NiaBieHus pacTBopa 1o
CPABHCHHIO € YHCTBIM KOMITOHEHTOM M3BECTHbI U3 (PHINUCCKOH XMMHUH U TEOPHH
METAILTYPrUYecknX npoleccos. TIpHMEHHM 3TH  3aKOHOMEpHOCTH ansA pacuera
COCTAB JIMFaTyp NpH BBOAE TYI'OMIABKHX KOMTOHEHTOB.

Haxmummaecnnemmopuupacmoponypamxeuuelﬁmysum-Knaﬁnepoua
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OHo ycraHaRMBaeT 3aBHCHMOCTE JIARICHUS IPH H3MCHCHHH arPeraTHOID COCTOAHMS WM
Mnmqmmmmummnsaamcumammmwmym&maiamm-AU
(mumwunowncpxmme—&i)npnmomnepaconeumqmypunepemm:
din, AU(AH)

z RTZ - (1)
3anumeM ITO YpaBHEHHE JUIA XHAKOIro 4 TBEPAOIO COCTOAHUSA BeilecrTna B pacTtsope:
din(P,) AH, din(P,) AH,
PR T T - AT @)

Boiutem u3 ok», nonyuum:

din —&)
P AL A,
T I €)

AH_-AH  =p - CKPBITas TEIUIOTA MjaBileHHUs.

Bocnonbzyemes 3akonom Payns:
P=PN (4)

rae P - naBnenne Npu U3MEHEHUM arperaTHOrO COCTOAHMS:
Py - pasnenue napa HaJ YUCTHIM BELIECTBOM;
N - MOJIbHAs 110151 3TOTO BelECTRa B PacTBOpe.

(3)
Jna obnactu B6nu3u TOYKHM nnagnenus Pnz=Ppy,a P,=P,
TOrJIa BMECTO HAIKLIEM.
dinN p
ar" RTY ©)

Pemnm (5) npu ceyommx rpauunbix yCloBHax:
npu N=1 (uncroe BemecTso), F=le
npu N= N, (pacteop), T= T,

pd7T

Paszienum nepemennpie  dIn N = Sy

[IpounTerpupyem ¢ y4eToM rpaHHYHbIX YCIOBHI:

N . Iy . A ;I ;
fdln/v= P j-q-f SR T VSR o e i)
, RIS T RU .7,
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Ilpu HeBbicOKHX KoHueHTpauuax T; =T, Toraa

p AT o AT,
N 2S5 N, =expl - —
N, R T-pz WM I ‘{ R T.,.

Io 3ol dopmyne MoxHo PaccHuTaTh KOHUCHTPALIMIO TYIOMJIABKOIO 3/IeMEHTA
B JMratype (pacTBOpe) C OCHOBHBIM METAJLIOM Ans  nioHwxenus 7,, 3roro
TYFOILIABKOIO NIEMEHTa Ha BenunHy T,

Ilpumep. Paccuurars konuentpauuio Menu B Al-Cu nurarype, npumensemoii
C UeJIBIO BBOJI2 Meiu B A | -crinas.

Tha Cu=1083 °C, T,, Al= 660°C. Temneparypa neperpesa Al npu Bsoge
muratyper Cu=780°C. Ot cioga paccanraeM NOHMKEHHE TeMIepaTypsbl IUIABICHUA
MCAW B NHraType H3 ycnobus paseHcTBa 7, Juratypel paboueii Temneparypbi
pacniasa: '

T\» =1083-780-303 = 300 °C

Monspusrii coctar meau B nurarype HaxoauMm u3 Gopmyiibi

N =exp[__eﬂ |
BTy g .
L p
A€ p - CKpBITas TEIUIOTa nnasieHus meau, 3200 kan/mMons
R=1,97xan/monsK,
T, (Cu)=1083+273=1356 K.
r{ 32005 300 )
Ny =expl -2 |
1,97 1356

[Tonyuyum:

N1=0,7, T.e. N¢, =0,7 MonbHOI 0.

llepesenem monpuyio nomo B BCCOBYIO MPOLEHTHYIO KOHUCHTPALMIO MEH B
maratype Al-Cu. Takum obpasom, s nUrarype Me/lb COCTaBUT

0,7ar. (Cu)=0,7-64=44.8 kr.

Cymma mMonsHBIX noneii Cun Al paBHa

0,7ar. Cu+0,3ar. A1=53

Takum obpazom, Becoras KOHUCHTpAUUsA MEM B JIMraType ANs NOHHKEHUS
Temneparypel nuiasnenus ee Ha 300°C nomkua 6nite 84%. MoskHO NPHHATH
nurarypy ¢ 80% Cu.
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3.2. Pacyer aMraryp Ans BEOAA B PACiaB JNerkoOKHNSIIEro 21eMenTa

Hamenenne 7,,, cnnasa (pacTBOpa) 10 CPABHEHHIO C YHCTBHIM METAUIOM
MOXCHO OTIPE/ICANTE CeAyIonM ofpasom:
g sk
dT  RT®° (6)

rae A - Tennora ucnapenus, A = AH.
[lpn 7., pactBopa P = Py H=1atm.
Jlorapudmupys n nuddeperunpys 3o Beipaxenue, NONYYHM

nP=In(PN) wiiih_ _ 3N

dr dT
loacrasum 510 Bripaxenue B (6);
dinN A
dr ol R72 » PA3ACTHM NEpeMeHHbIe
A dT
dlIn N = —.EF $ (7)

Pewnm (7) npu ciepyiommx rpaHHyHbIX yCIOBHSX:
npu 7=T; u N=1; npu T=T, u N=N.
HMHTerpupyem ¢ yueTtoM rpaHHuHEIX YCIOBHIL:

N s e
[dinN = J(—-"-d—f] Sl L
; N RTEP 3 U 1% 5

'

Tak Kak I, >T),t0 Ty - Ty - A T, .
[1py HEBONBIIMX KOHUEHTPALHAX MOXKHO CUHTATH, 4T T5= T}, Toraa

A AT .
InN > T,z (8)
‘TAE A- CKphITas TEMAoTa Napoobpa3zoBaHuA TPH KHIIEHHH Mg (32840 kan/r atom).
A T - NOBBIIEHHE Ty, UTATYPH 0 CPABHEHHIO C YHCTHIM Mg (300°C).
T, - abcomotHas T, Mg=/ 107+273=1380K.
R - razopas nocrosunas (1,97 kan/monsK) ;
OT0 BhIpaXKeHHE MOXKET GBITh MCITONB30BAHO JUIS pacyeTa cocrasa JIUraTyphl

ITPH BBOJAE JICFKOKMIALLEIO 2JIeMEHTA.

ITpumep. Paccunrats Ha ckonbko °C noesiwaercs Ty, Zn B IaTYHH (~30%Zn) no
CpaBHEHHIO ¢ T, 4ucTOro Zn. -

U3 (8): 1 y
RT?
AT, =- kl InN (9)
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rae R- raszosas noctosuHas | R=1,97 xan/monsK
T -remneparypa kuneuuns uuHka, 908+273=1 181K
A - CKpBITas TenoTa HcnapeHus uuHka, 425,6 kan/r
Am BeC Zn=65a
A=X, A= 425,6 65 = 27664 xan/Mosb.
Becosoii npouent Zn nepesesem B ero MOJIBHYIO TOJI0.
Becosas nons Zn B cninase = 0,3(30%Zn), a Tak kak atomHasie peca Zn u Cu
Oan3ku (64 u 65), TO 3Ty 100 MOXKHO CYHTATS paBHOi MONBHOI fone, T.e. N=(),3.

Al S LOTHIRE

= In03=119,1o¢
27664

To ectb Ha 119,1 °C nossiuaercs 7. xun 20 B JIATYHY TIO CPABHEHHIO € YHCTHIM
Zn (908+119=1027 °C).

Ilonyuyennsie 3aBHCHMOCTH W3MEHEHMS Tiwn CONABOB [0 CpaBHEHHIO C
HHUCTBIMH METAJUIAMH HCIIONB3YIOT NPH JIETHPOBAHHH U MOAH(DHIIHPOBAHUHM CIIABOR
JICTKOKHIAUMMH METAJIAMU U BEILIECTBAMM.

Hanpumep, npu MOJAH(PHUMPOBAHHH YYI'YHA C LETBIO MONY4YeHHUs WAPOBHAHOMN
(GopMeI rpaduTa NPUMEHSIOT METANT MArHMIL. T Mg=1107°C, nosromy npu Beoze
yucToro Mg B Xuakuk uyryn ¢ 7=1400°C npu o6bI4HOM aTMOChEpHOM AaBNICHUH
IPOMCXOAAT BBIOPOCHI YyryHa B CBS3M C HMHTEHCHBHBIM napoobpazoBanueM npu
KMneHnH Mg. OaHUM M3 TeXHOMOTHYECKHX BADHAHTOB MOAH(HIIMPOBAHUS YyryHa
Mg smnsercs npumeHense NUraTyphbl.

Paccuuraem cocras Fe-Mg nurarypel, T, kortopok Ha 300 °C npessimaer
Teun unctoro Mg. Takas jidratypa He Bei3bIBaeT BhIODOCOB MeTanna npu Boje B
Kuakui yyryn npu T o ~1400 °C.

Hcnonesys dopmyny (22)nonywim

32840300+ 273

InN = -
1,97  1380°

=-2,52

B JICCATHYHBIX Jlorapudmax
IgN=-1.12, N = 10" = 0,084

Ilepeiinem oT KOHLUEHTPAIMK B MONBHBIX A0JIX K NMPOUEHTHOH KOHIICHTPAaLIHH.
Bec monbHoit onu Mg cocrasut 0,084 ar. Bec Mg=0,084-24=2,0r.
Bec moneHoM tonu Fe cocrasut 0,916 ar. Bec Fe=0,916-56=51 4r.

A, 2,0-100
Bec cymmbr monsHbIX foneii Fe u Mg B nuratype cocraBur LT = 3,7%,

3

T.¢. B amratype Fe-Mg aonxuo 6uite 3,7% Mg, 4to6s1 nossicuTs 7, wn Mg Ha 300°C.
Jns nsoiHoro cnnasa Si ¢ Mg anajnornynelii pacyer Ang NOBHILICHUS T Mg Ha
300°C paer koHuentpaumio martius ~7.8%. [footomy u npumensior TpoiiHbie
KEJNE30KPEMHHEMArHHEBbIC IUTaTyphl,
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