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Tyiiingeme

298,15 — 673 K apanbirbiHa OHHAMHKAIBIK Kanopumerpus omicimen YbM'Cr,05 (M' — Li,
Na) Koc XpOMUTTEpiHIH )KbUTY CBIHBIMBIKTAPbIHBIH TEMIIepaTypara Toyenaiiiri 3eprrenai. Toxipude
GapbIChIH/A KOCBUIBICTAPJBIH MEHIIIKTI JKOHE MOJBAIK JKbUIYy CHIHBIMIBUIBIKTAPBI  OJIICHII,
HOTIKeNepi OOMBIHIIA KbUTY CHIHBIMABUIBIKTBIH TEMIIEpaTypara TOYENAINIK KUCHIKTaphl CAJBIHIBL.
C,~f(T) Toyenminik KuchKTapbinga Il —TekTi (asambIK aybicyFa >KaTaThH A — CHSKTHI IIBIHIAp
Oaiikannel. ToxipuOemik HOTIDKENEp HETI3IHAE XPOMUTTEP IKBUTYy CBHIMBIMIBUIBIKTAPBIHBIH
TeMIlepaTypara TOYEIAUIK TeHAeylepl KOPBITBUIABL. VIOHABIK WHKpEeMEHTTep opici OoWbIHIIA
3epPTTeNilN OThIPFaH XPOMHUTTEP/IiH CTAHIAPTTHIK SHTponusiapsl ecenreninai. S°(T), HO(T)-H(298,15)
xone O@(T) TepMOIMHAMUKAIBIK (DYHKIHSIAPBIHBIH MOHIEP] AHBIKTAIIBIHIBL.

Tyiiin ce3/ep: XbLTy CHIABIMIBUIBIK, KOC XPOMHT, KEITIPUITeH TePMOANHAMUAKAIIBIK
MOTEHLHAI

Summary

Temperature dependences of heat capacity of double chromite YbM'Cr,05 (M' = Li, Na) were
investigated by method of dynamic calorimetry in the range 298.15- 673 K. Synthesis of double
chromites was carried out according to ceramic technology from oxides of ytterbium (I111) and
chromium (111) with using carbonate of alkaline earth metals at temperatures from 800 up to 1200°C
in «<SNOL» furnace during 20 hours. On the chromites dependences C,~f(T) curves A -shaped peaks
related to phase transitions of Il — type were found, this is possibly associated with presence of
transition metals ions. Equations of temperature dependences for the chromites’ heat capacity were
derived on the basis of experimental data. Values of thermodynamic functions C°(T), H°(T)-
H°(298,15), S°(T) and ®*(T) were calculated.
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JUATPAMMA ®A30BOI'O COCTABA CUCTEMDI Fe - Si - B
B AHAJIMTHYECKUX BBIPA’YKEHUAX

PaccmoTtpens! pe3ynbTaThl pacuéTHO-OLIEHOUHBIX MCCIEIOBAHUN 110 TIOCTPOEHUIO U aHAIU3Y
JrarpaMmel (ha3oBoro cocraBa TpOiHOM cucteMsl Fe-Si-B. B TpoiiHoii cicTeMe BTOpUYHBIME (hazaMu
siersitorest cumimel (FeSiy, FeSi, FesSis, Fe,Si, FesSi), 6opumst xenesa (Fe,B, FeB) u crmunust
6opa (SiB;, SiBg). C wucnonp3oBaHueM MeToJa MHHUMH3AIMU dSHeprud [ ubOca HaliaeHbI
cOCyIIecTByIOIYe B cucTeMe (a3bl. TpHaHTyISIUs BEISBIIIA B HEH § 2IeMEHTapHBIX TPEYTOJIbHIKOB
cocymectBytomux ¢as. Ilpu yuere TOJIBKO CTaOWIIBHBIX (KOHIPYIHTHO IUIABSIIMXCS) (a3 Takux
TPEYroNIbHUKOB OKa3blBaeTcs MATh. JlaHo rpaduueckoe H300pakeHHEe MONTYyYCHHOH AnarpamMMbl
(azoBoro cocraBa cucreMsl Fe-Si-B B BHe 3JIeMEHTAPHBIX TPEYTOJBHUKOB COCYILIECTBYIOIIHMX (a3.
Jnist yno6cTBa YMCICHHBIX PACUeTOB 00pa3yIONIMXCsl BTOPUYHBIX (a3 JaHO MaTeMaTHYECKOe OIUca -
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dusuKo-xumuyeckue uccneéoeaHus

HHME KaXIOro 3JIEMEHTapHOro TpeyrojpHMKa. [ 3TOro MCHONB30BaH paHee pa3paboTaHHBIH
aBTOpamu OanaHcOBbI MeToA. OH CBS3bIBAaCT BHA M KOJMYECTBO 0Opasyrommxcs (a3 ¢ UCXOAHBIM
XUMHYECKHM COCTaBOM METaJlIa B BHJE MaTEMaTH4ECKOr0 ypaBHEeHHUS. 110 MOIy4eHHBIM aIropuTMam
(MaTeMaTHYECKUM ypaBHCHHSM) CO3[JaHa KOMIIbIOTepHas mporpamma. OHa [pu  3aJaHud
XUMHYECKOT0 COCTaBa HAXOJHUT 3JIEMEHTAPHBIA TPEYroJbHHK, I/Ie HAXOIUTCS METalUl, U BbIJAaeT Ha
MOHUTOpP WM TMe4yaTh ero (a3oBblii COCTAB B MAacCOBBIX IpOIEHTaxX. I[IpMBENEHBI HPHMEpSI
UCHONIb30BaHMs mporpammbl. Jlst cranpapTHoro deppocununus mapku ®C75 ¢ mpumecsimu 6opa
o0Hapy:KeHO Hamuuue BTOpuYHbIX (a3 FeSi,, SiB, u Si. AHanoruyHbie pacuersl MPOBEICHBI IS
KPUCTAIINYECKOr0 KPEMHHS, K YMCTOTE KOTOPOTO HPEIBSBIAIOTCS JKECTKHE TpeOOBaHUs. 3HaHUE
(a3zoBoro cocraBa (eppocIuiaBoB MO3BOJISIET MOA00PATh YCIOBUs MX 3()()EKTHBHOTO MCIIOIB30BAHHUS
B CTAJICBAPCHUU WM Pa3pabOTaTh METOABI OYMCTKH MX OT MPUMECHBIX JIEMEHTOB C MaKCHMaJIbHBIM
COXpaHEHHEM OCHOBBI CILIaBA.

KuaroueBble ciaoBa: sHeprus ['mb0ca, TpoiiHas cucrtema, amarpamma (a3oBoro
cocTaBa, MaTeMaTUYCCKask MOJICIb, paQMHUPOBaHHE KPEMHUS, OOp, Kene30.

Beenenue. B mocnenHme TOABI BEAYTCA HHTEHCHBHBIE HCCIIEAOBAHUS IO
UCIIONIb30BaHMI0 OOpa JuIsl MPOM3BOJCTBA BBHICOKOKAYECTBEHHBIX cTajel. IIpoaukroBaHo
3TO B OCHOBHOM MOTPEOHOCTSIMH He()TEra30BOr0 CEKTOpa B BHICOKONPOYHBIX CTANAX JUIS
MarucTpaibHbIX TpyOompoBomoB. OTMedaroT, 4ro oOpamieHHe K OOpy HpOJMKTOBAHO
ncUYepIaHueM BO3MOKHOCTEH TPaAUIIOHHBIX CIOCOOOB JIOCTHKEHUS TOCTABJICHHBIX [eJIeH
[1,2].

OOBIYHOM SIBISETCS TPaKTHKa BBOjJa Oopa B MeTail B Bujae (eppobopa wmim
MTOPOIIKOBOK TPOBOJIOKOW C TakuM e HamoigHuteneM. OpHako Oosee 3 QpeKTHBHO
BBOJUTH OOp B BHJIE KOMIUIEKCHOTO CIUTaBa [3], COCTaB KOTOPOTO OMPENENSIETCS MapKOH
BBIIUIABJIsIEMO cTaad. K TakoBBIM MOXHO OTHecTH (eppocuuko6op (FeSiB), ocHoBy
KOTOPOTO COCTABIISICT BBHIIUIABISIEMBIM TPaJUIIMOHHBIM criocoboMm deppocwnnnnii. bop B
HEero MoXeT OBbITh BBEJEH 3arpy3Koil Oopcojep)kalliux MPUPOJHBIX MaTepHalIoB B PYIHO-
TEPMHUUYECKYIO NeYb WJIM B KOBII I0J] BBITYCK. KOMIUICKCHBIH CIUIAaB MOXET OBITH TaKXKe
CHHTE3MPOBAH N3 COCTABIISIOINX €TO YACTHIX KOMIIOHEHTOB CIUIABICHHEM HJIH CIIEKAaHHEM.

MeToabl uccje10BaHus U 00CykIeHHe Pe3yJbTaToB. D(dekT Hcroap30BaHus
KOMIUIEKCHOTO CIUIABA JUISl JISTHPOBAHMUS CTAlIM 3aBHCUT OT ()OPM HAXOXJICHHS B HEM Oopa.
[Io »Tolf mpuyMHE HAMM C HCHOJH30BAHHEM MPHUHIUIIOB MHHUMH3AIMH CBOOOIHOM
sueprun ['mb6ca moctpoena auarpamMmbl GazoBoro cocraBa cuctembl Fe-Si-B u mano eé
aHAJMTUYECKOE OIMCaHKe, YTO Aa&T BO3MOXKHOCTh BECTH UYMCICHHBIE pacdeThl (a3oBOro
cocTaBa BHIOPAHHOTO JUIsl HCIIOJIb30BaHus peppocIuiaBa Mo H3BECTHOMY XMMHUUECKOMY.

[TepBOHaUaILHO Ha TPEYTOJBLHUK COCTABOB (PUCYHOK) HAHECIH UMEIOIINECS B 3TOU
cucteMe coenuHEeHHs. TakOBHIMH B OwHapHOW cucteme Fe-B spmsrorca: Fe,B, FeB; B
cucreme Si-B: SiBy4, SiBg, a B cucreme Fe-Si: FeSi,, FeSi, FesSi;, Fe,Si, FesSi. Ilo
HUMEIOIIMMCS Y Hac JHUTepaTypHBIM JAHHBIM TPOMHBIX COCOMHEHHMH B ITOH cucTeMe He
00HapPYKEHO.

[lanee BBIMOJHWIM TPUAHTYJSILUIO CcHCTeMbl Fe-Si-B, T.e. pa3Ounun e€ Ha
JJIEMEHTApHbIE TPEYTONBHUKH cocymlecTByomux (a3. IIpuHIUI 3TOT H3I0XKEH B
JUTEpaType M CBOAMUTCS K OLEHKE BO3MOXKHOCTU MPOTEKAHUS PEaKIMM B3aUMOJICHCTBUS
Mexay Ommkaiimumu coeguHeHusMu [4]. [lpm oTpumaTensHOM 3HAYEHHH H3MEHEHUS
sHeprun ['n60ca curTanu BO3MOXKHBIM COCYIIIECTBOBAHUE IPOJAYKTOB PEAKIHU, U HA J(Uar-
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pamMMe COeNWHSIM WX TpIMOW JuHHUEH (Homoit). Duepruro ['mbOca paccUUTHIBAIU IO
CHOpPaBOYHBIM 3HAYCHUSIM OHTAJIBIIUK M HSHTPONHMH YYaCTHUKOB peakuuu. [Ipm ux
OTCYTCTBHHU OHU HaXOAWJIUCH TIO TIpejIaraeMbIM B JIUTEpaType Moeisim [5,6]:
IMonyuennass TakuM oOpa3oM jauarpamma cHCTeMbl Fe-Si-B B ajeMeHTapHBIX
TPEYTOJILHUKAX COCYIISCTBYIOmMX (a3 moka3zaHa Ha pucyHKe. B Heit 10 cuemyromux
AJIEMEHTAPHBIX CHCTEM:
1. Fe - Fe;Si - Fe,B; 2. FesSi - FeyB - Fe,Si; 3. Fe,Si - FeyB - FeB; 4. Fe,Si - FeB - FesSis;
5. FesSiz - FeSi - FeB; 6. FeSi - FeB - B; 7. FeSi - B - SiBg; 8. FeSi - SiBg - FeSiy; 9. FeSi, -
SiB, - SiBg; 10. FeSi, - SiB, - Si.

100

o} - UHKOT'PYSHTHOC COC/ITMHCHUEC, ‘. - KOHI'PYSHTHO€ COCAMHECHHUEC

PucyHok - [lnarpamma (a3oBoro cocrasa cucremsl Fe-Si-B

ITpu y4ére TONBKO KOHIPYIHTHBIX COECAMHEHMH (CIUIONIHbIE TMHUK) cuctema Fe-Si-
B pasouBaercs Ha 4 dIeMEHTapHBIX TPEYTOJIbHUKA.

Jlanee co3manu MaTreMaTHYECKyl0 MOJIENb MOJYYEHHOH JuarpamMMBl, HCIOJIb30BaB
s dToro OamaHcoBeld Meton [7]. CyTh ero cBOAMTCS K HaNHMCaHUIO OalaHca
pacrpeneseHus MCXOAHBIX KoMmoHeHToB criaBa (Fe,Si u B) mexny oOpasyromumucs
dbazamu. [TokakeM 3T0 Ha MpUMepe dNMEeMeHTapHOro TpeyroibHuka Nel: Fe - FesSi - Fe,B.
B uéMm Oop mmeetcs Tonmbko B omHOM dase (Fe,B) B kommuectBe 8, 94%. BamaHcoBoe
ypaBHEHHE 110 00py 3alUIIeTCs Tak:

B = 0,0894-Fe,B. Torma Oopcomepxamryro (asy MoxkHO HaiTH Kak Fe,B =
(1/0,0894) B wmu Fe,B =11,186-B. Anajoruunsle pacy€Thl sk KPEMHHUS:

Si = 0,143-Fe;Si; Fe;Si = 6,993-Si. BhINogHUB Takyo K€ MPOLEAypPY IS Kee3a,
MOXHO mojryunTh Fe = Fe + 0,857-FesSi + 0,9106-Fe,B.

OKOHYATENBHO AJISE AIEMEHTapHOTO TpeyronpHuka Fe - FesSi - Fe,B ypaBuenus amst
pacdera (pa30BOTO cOCTaBa 3aMUIITYTCS TaK:
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Fe =Fe - 5,993-Si - 10,186-B, Fe;Si = 6,993-Si, Fe,B =11,186-B.

Takme pacueTsl BBITONHIIM JUII BceX 10 dIeMEHTapHBIX TPEYTrOJIHHHUKOB.
[omy4yeHHbIe A7 HUX YpaBHEHHS CIEAYIONTHE:

1. Fe = Fe - 5,993-Si - 10,186-B, Fe;Si = 6,993-Si, Fe,B = 11,186-B;

2. FesSi = 3,500-Fe - 35,739-B - 14,000-Si, Fe,B = 11,200-B, Fe,Si = -2,500-Fe +
15,000-Si + 25,539-B;

3. Fe,Si = 5-Si, Fe,B = -8,800-Si + 2,195-Fe - 11,200-B, FeB = 4,800-Si - 1,195-Fe
+ 12,200-B;

4. Fe,Si = -38,200-B - 25,000-Si + 7,500-Fe, FeB = 6,100-B, FesSiz = 26,000-Si +
33,100-B - 6,500-Fe;

5. FesSi; = 3,300-Fe - 6,500-Si - 16,600-B, FeSi = 7,500-Si - 2,300-Fe + 11,500-B,
FeB = 6,100-B;

6. FeSi = 3-Si, FeB =-2,394-Si + 1,197-Fe, B = 0,394-Si - 0,197-Fe + B;

7. FeSi = 1,500-Fe, B=-2,357-Si +1,178-Fe + B, SiBs=3,357-Si - 1,678-Fe;

8. FeSi=1,272-B + 3-Fe - 3:Si, SiBs = 1,424-B, FeSi,= 4:Si - 2-Fe - 1,696-B;

9. FeSi, = 2-Fe, SiB, = 7,700-Si - 7,700-Fe - 3,300-B, SiBg = 6,700-Fe + 4,300-B -
6,700-Si;

10. FeSi, = 2-Fe, SiB, = 1,636-B, Si = Si - Fe - 0,636-B.

[To moxy4eHHBIM YpaBHEHUSAM (AJITOPUTMaM) CO3JATd KOMIIBIOTEPHYIO MPOrpamMmy.
Iopsimox pacdyera CBOAWTCS K BBOAY C IIyJIbTa XUMHYECKOTO COCTaBa (heppociuiaBa.
Kommprorep HaXOOUT 3JIEMEHTApHBIH TPEYroJbHHUK, B KOTOPOM HAXOIWTCS CIUIAB, U
aBTOMATHUYECKH BBITAET ero (Da3oBBIH COCTaB B MAacCOBBIX NpoIleHTaX. Paccumraem st
npuMepa (a3oBbIil cocTaB ciuiaBa, comepxkariero 73,5% Si, 24,5% Fe u 2% B. Cmas
HAXOMUTCSl B dyieMeHTapHOM TpeyronbHuke NelQ: FeSi,-SiB4-Si u ero ¢dasossiii coctas
OyZeT CIeAYIOIINM:

FeSi, = 2-Fe = 49,0%, SiB,=1,636-B = 3,3%,

Si=Si-1-Fe-0,636-B=735-245-1,3=477%.

AHAJOTUYHO PACCYUTHIBAIUCH (Da30BBIE COCTABHI CIUIABOB UIS (DEPPOCHIIUIUS C
coaepxkanueM 1,3,4 u 5 %B. ®a30Bblif 1 XUMHYECKUH COCTaB CIUIABOB IPHUBEACHBI B
TabIuIe.

Tabnuua - Xumuueckuit 1 (a3oBbIil COCTaB CIUIABOB

Ne Cocras, %
: /;1 XuUMu4ecKkui ®Da30BbIi
Fe Si B FeSi, SiB, Si

1 24,75 74,25 1 49,50 1,64 48,86
2 24,50 73,50 2 49,00 3,30 47,70
3 24,25 72,75 3 48,50 4,91 46,59
4 24,00 72,00 4 48,00 6,54 45,46
5 23,75 71,25 5 47,50 8,18 44,32
6 0,400 99,50 0,100 0,80 0,16 99,04
7 0,005 99,99 0,005 0,01 0,01 99,98
8 2.10™ 99,9997 1.107 4-10" 1,636:10"% | 99,999437
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[lomyyennas auarpaMma W KOMITBIOTEPHAsI MPOTpaMMa MOTYT OBITh MCIIOJIb30BaHBI
HE TOJBKO I OlleHKH (ha30BOrO cocTaBa MomoOHOTO poxa (eppocIuiaBoB, HO W,
HaTpuMep, KPUCTATUIMIECKOTO KPEMHHUSL.

Jemo B TOM, 9TO K YHCTOTE KPEMHHS II0 IPUMECHBIM 3JIEMEHTAM IPEXbSIBIAIOTCS
JKecTKHe TpeboBaHMs. B cooTBeTcTBHMM C 007acTbIO INPUMEHEHHS  HOPMAaTHUBHBIC
JIOKYMEHTBI OTPaHUYMBAIOT COJEPXKAHHE COMYTCTBYIOIIUX 3JIEMEHTOB OT JECATBIX U J0
MWUIMOHHBIX (MHOTJAa W HWXKE) JOJIeH TpoleHTa. JTo TpeOyeT MPUMEHEHHUS METOJIOB
padUHUPOBAHUS KpPEMHHS, KOJIHUYECTBO KOTOPHIX K HACTOSIIEMY BPEMEHH JIOCTHUTIIO
HECKOJIBKO HECATKOB. MX 3(QQPEeKTHBHOCTE MOXET OBITh 3HAYUTEIBHO IOBBIIICHA IPU
HUIMYAA CBEJACHWH O (QopMax NPUCYTCTBHS TpPUMeceli B KOHEYHOM IPOIYKTE.
OpHUEHTHPOBOYHO OHH MOTYT OBITH INOJy4YCHBI IIyTEM MOCTPOCHMS M aHAIM3a JHArpaMM
(ha30BOro COCTaBa COOTBETCTBYIOLIUX CUCTEM.

B HacTtosmelf paboTe 3TO IEMOHCTPHUpPYETCSs Ha TpPHUMEpPEe HCIOIb30BAHUSA
MMOCTPOEHHOM BBIIIE JHArpaMMbl (Ha30BOTO cocTaBa TPOHHOM cucteMbl Fe-Si-B, xors
MPUMEHSICMBI METOJ HE OrpaHWYMBAaeT BHJ M KOJMYECTBO PACCMATPUBACMBIX B
KPUCTAJUTHIECKOM KPEMHHH PUMECHBIX 3JIEMEHTOB.

B Tabnmme mox HOMepamu 6,7 W § MOKa3aHBl pPAcCCYUTAHHBIC IO H3JIATaeMOU
METOJHKE (ha30BBIC COCTABBHl KPHUCTAUTHYECKOTO KPEMHHUS pPa3UYHOW YUCTOTHL. [lpwm
3aTPYAHEHUSAX C MHCTPYMCHTAIBHOW OIIEHKOH (pa30BOro cocraBa MONyYCHHBIC JaHHBIC
MOTYT OBITh OPUEHTHUPOM JUIsi BbIOOpa MeToja BHENeyHoro padunuposanus. OH NOIDKEH
OCHOBBIBAaThCS HAa M30MPATENbHOI CHOCOOHOCTH INpHMeced laBaTh JICTYYHE WM HHBIC
coeauHeHus: Oe3 ymep0Oa sl OCHOBBI ciuiaBa. [IpenBapuTeNbHBIA TEPMOANHAMUYECKHIMA
aHaJIN3 MOXET CY3UTh KPYT IKCIEPUMEHTAIBHBIX UCCIIEIOBAaHUH.

BoiBoabl. [loctpoena muarpamma (a3zoBoro cocraa cuctembl Fe-Si-B, mano eé
MaTeMaTH4eCKoe OIUCaHhe, COo3JaHa KOMIBIOTEpPHAas NporpaMMa Jjsl BBIIOJHEHUS
YHUCIIEHHBIX pacdeToB. OHa MOXeET OBbITh HCIIONB30BaHA JUIA OIEHKH (ha30BOTO COCTaBa
(eppocIuIaBoB, YHCTOTHI JKeJe3a, KpeMHHUs, Oopa o MPUMECHBIM 3J1eMeHTaM. [IpuBeneHs
MPUMEPEI TAKUX PAcYeToB IS (PeppOoCHIHIHUS ¢ OOPOM M KPUCTAJUIMYECKOTO KPEMHHUSI.
[MpenBapuTenbHas oneHka Gpa3oBOro COCTaBa CIUIABOB MO3BOJHT 110J00paTh 3P PEeKTUBHbIC
crocoObI MX paMHUPOBAHUS OT IPUMECEH.
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Tyiiingeme

3 oxyieni Fe-Si-B  ¢asanslk Kypam [umarpamMMachlH Kypy OKOHE Taiujay, ecemTer-
KOPBITBIHABLIAY 3€PTTEYJIEpi JKYprizinrex, dasanblk Kypam AuarpamMMachlH Kypy OObIHIIA MbIca
KEeNTIpUIreH, MaTeMaTHUKAJbIK MOJeNbley KeMeriMeH maiifia OosiraH (pazajap CaHbIH €CenTeiTiH
TeHaeynep TaObUIIsl. KypacTeIpburaH auarpaMma KeMeriMeH (eppOKOpBITIIANIApAbH  (a3ablK
KypaMbIHa ’koOHE KPHUCTAIBIK KPEMHHIHTE CAaHJBIK eCenTeyep Kyprizyre 60JIaTbIHBI aHBIKTANIEL.

Tyiiin ce3mep: I'm60c »sHepruscel, OWHApIBI JXyHe, (a3anblk KypaM JuarpaMMachl,
MaTeMaTHKaJIbIK KaJIbIll, KpEeMHHII Ta3anay

Summary

Results of calculation-and-estimation researches on plotting and analysis of the diagram of
phase composition of triplex system Fe-Si-B are discussed. Silicides (FeSi,, FeSi, FesSis, Fe,Si,
FesSi) and iron borides (Fe,B, FeB), and boron silicides (SiB,, SiBg) are secondary phases in
mentioned triplex system. Coexisting phases in this system are found using the method of Gibbs
energy minimization. Triangulation revealed inside it eight elementary triangles of the coexisting
phases. Such triangles are 5 at taking into account only stable (congruently melting) phases. Graphic
presentation of the resulted phase diagram of the system Fe-Si-B in the form of simple triangles of
coexisting phases is given. Mathematical description of each elementary triangle is presented to
numerical calculation of the formed secondary phases by balance method previously developed by the
authors. This method links the type and number of formed phases with the initial chemical
composition of the metal in the form of a mathematical equation. According to the obtained
algorithms (mathematical equations), a computer program was developed. At input of chemical
composition this computer program finds elementary triangle with metal, and delivers on monitor or
printer its phase composition in mass percent. Examples of the program use are presented. Presence
of secondary phases as FeSi,, SiB, and Si is found in standard grade ferrosilicon FS75 with boron
impurity. Similar calculations were made for crystalline silicon, which purity is very important.
Information about phase composition of ferroalloys allows effective use they in steel production or
develop methods for cleaning them from impurity elements with maximum preservation of matrix
alloy.
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