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1. 3axoHOMipHOCTI 6aratodasHoi eBTEKTUYHOI KprcTasizalii y crasax 3aisa 3 pocpopom Ta 60pom

2. Regularities in multiphase eutectic crystallization of boron- and phosphorous-containing iron alloys

Pedepar:

1. O6'exT mociiKeHHs: 3aKOHOMIPHOCTI CyMiCHOTO pocCTy (pa3 3a yMOB €BTEKTUYHOI KpucTaisauii. Meta po6oru:
BCTaHOBJIEHHS 0COOJIMBOCTEN CyMiCcHOI KprcTaizallii TBepAuX pO3UMHIB I/l 4ac eBTeKTUYHOI KpucTasizallii B
6araTOKOMIIOHEHTHUX CI1JIaBaX Ha OCHOBI 3a1i3a, Ki MicTsTh 60p Ta pocdop. JocmimKeHHs TPOBOAUINCH 3a
IOTIOMOTOI0 HACTYITHUX METO/IB aHaJIi3y: XiMiYHOTO, pEHTTeHOCTPYKTypHOro (PCA), KizbKicHOTro MeTanorpagidHoro,
nudepenuiaspHOTO TepMmivyHOTO ([ TA), 10KaIBHOrO MiKPOPEHTTEHOCIIEKTPAJILHOTO, €JIEKTPOHHOI MiKpOoCKoTii Ta
KOMII'IOTEPHOTO MOJEJIIOBAHHS METOLOM (DYHKIIiOHA/a I'yCTUHU. ByJu IpoBeieHi MiKpOJI0ODOMETPUYHNMIA Ta
(disuKo-xiMiuHMI aHai3Y, BUTPOOYBAHHS HA ra3oabpa3uBHYy Ta abpa3uBHY 3HOCOCTIHKICTb. JJOCTIIKEHO CIIJIaBU
cucrem Fe-P-B, Fe-P-Mo, Fe-C-Mo, Fe-P-B-Mo. IlokasaHo, o npu jerysansi peputy pocdopom ta 60pom

YTBOPIOIOTHCS TBEPJi PO3YMHY 3aMillleHHSI-IIPOHUKHEHHS, 1110 IIPUBOAUTD JO 30i/IbLI€HHS PO3YMHHOCTI.



PospaxoBaHO JOBXUHU MixKaTOMHUX 3B'a3KiB Fe-Fe, Fe-P, Fe-B y TBepaux posunHax Fe3P1-xBx. BctaHOBIeHi
0COGJIMBOCTI KpUCTaTi3allii MOHOBapiaHTHUX MOBIMHUX Ta MOTPIMHUX eBTeKTUK. Kpucrasnizanis notpiiHoi
€BTEKTUKHU MO>XKE BifjOyBaTUCS 32 YOTMPMa OCHOBHMMU MEXaHi3MU: po3/ijieHa KpUCTasli3allist; 0iHOYaCcHUM
CyMiCHMH piCT TPbOX (Pas; IepepUBYACTE 3POCTAHHS TPETHOI a3y NpU CyMiCHOMY POCTi IBOX iHIIMX (as; po3naf,
PiIMHY Ha [IBi IOABIMHI €BTEKTUK, 10 POCTYTh OJHOYACHO. Y 3aJIEXKHOCTI Bill MEXaHi3My KpuUcTasisalil NoTpirHoi
€BTEeKTHUKH, BeIyYNMU MOXYTb OyTH ofiHa 4 ABi pasu abo bikpucTas. JocmiiKeHo BIacTUBOCTI NepBUHHUX ¢as:
deputy, nerosasoro pocpopom ta 6opom Ppepury, Fe3(P,B), Fe2(P,B), Fe3(B,P), Fe2(B,P) ta Fe5PB2. Cdepa
BUKOPUCTAHHS: €BTEKTUYHI CIUIaBU TOCJIIIPKEHUX CUCTEM - Y SIKOCTI 3B'1I3KM KOMIIO3ULIMHMX MaTepialis;
3a€BTEKTUYHI CIIJIABU - Y SIKOCTi HAIIOBHIOBaY€l KOMIIO3ULIMHUX MaTepialiB 3i 3B'13KaMy Ha MifHill OCHOBI. [I14

CTBOPEHH$ LIapyBaTUX KOMIIO3ULIHUX MaTepialiB.

2. The Fe-P-B, Fe-P-Mo, Fe-C-Mo, and Fe-P-B-Mo alloys have been investigated. The alloying with phosphorous
and boron has been shown to increase components mutual solubility as a result of substitutional-and-interstitial
solid solutions formation. The Fe-Fe, Fe-P, and Fe-B atomic bondings length of Fe3P1-xBx solid solutions has been
calculated. The peculiarities in univariant binary and ternary eutectics crystallization have been established. The
main mechanisms of ternary euitectics crystallization have been suggested as follows: divorced crystallization;
simultaneous cooperative three-phase growth; ternary eutectics growth as binary eutectics with the third phase
inclusions; and liquid separation into two binary eutectics that grow simultaneously. The properties of the
following primary phases have investigated: ferrite alloyed with phosphorous and boron, Fe3(P,B), Fe2(P,B),
Fe3(B,P), Fe2(B,P), and Fe5PB2.
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