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1. Posib cTpyKTypHUX (pakTOpiB Y GOPMYyBaHHI MEXaHIYHUX BJIACTMBOCTE! MIBUIKO3arapTOBaHMX MaTepiasiB Ha

OCHOBI 3ai3a

2. The role of structure factors in the formation of mechanical properties of rapidly quenched materials on the
base of iron

Pedepar:

1. Incepranist npucBsY€eHa BUBYEHHIO POJIi OKPEMUX CTPYKTYPHUX (PakTopiB y GOpMYyBaHHI BUCOKUX MEXaHIYHUX
BJIACTMBOCTE! MIBUJIKO3arapTOBaHMX MaTepiasiB Ha OCHOBI 3aii3a - crnaBa Fe75B25 Ta craneil Ha OCHOBI MapoK
P6MS5 Ta P18. ITpu LibOMY BUSIBJIEHO TaKi OCOGJIMBOCTI CTPYKTYPU Ta MEXaHIYHUX BJIACTUBOCTEN
IIBUJIKO3arapTOBaHMX MaTepiasiB: 1) yTBOpeHHSI HOBUX MeTacTabibHUX (a3, He xapaKTepPHUX [J1s IT0BiJIbHOTO
OXOJIOJPKEHHS, SIKi MalIOTh JOCUTb IIPOCTY KpUcTasorpadiyHy rpaTky Ta LiijibHe NIaKyBaHHS; 2) BUCOKi MeXaHiuHi
BJIACTMBOCTI (TBEPiCTh, JIACTUYHICTb Ta MilHICTB) K IIOPOIIKIB, TaK i KOMIIAKTHUX MaTepialliB 3 HUX), 0COOJINBO
THX, SIKi OYJI1 JIErOBaHi 60POM, 110 MOSICHIOETHCSI BUCOKOIO €HEPTi€elo B3aeMOIii 60PY Ta HAJJIMIIKOBOTO BYTJIELIO 3

IeeKkTamu CTPYKTYpHU (IUCJIOKaLiIMU, Me>KaMU 3epeH, MibK(a30BUMU Me>KaMHU); 3) BUCOKA MIKPOTBEPZiCTb



[IOBEPXHEBUX 11apPiB, CTBOPEHUX MIPU I1JIa3MOBO-I€TOHALINHIIl 06pOO1Li, TOB'I3aHa 3 (POPMYBAHHSIM
HAHOCTPYKTYPHOTO MapTEHCUTY Ta 3 HACUYEHHSIM IIOBEPXHEBUX MapiB Byryelem. KI04oBi C10Ba: MBUAKO3arapTo
BaHi MaTepianu, CTPyKTypa, MillHIiCTb, IJIACTUYHICTb, MiKPOTBEPAiCTb, MiXK(A30Bi MEXi.

2. The dissertation is dedicated to the elucidation of the role of concrete structure factors in the formation of high
mechanical properties of rapidly quenched materials on the base of iron - Fe75B25 alloy and steels on the base of
R6M5 and R18 trade marks, but also the surface layers, that were produced by plasma-detonation working. Such
salient features of the structure and mechanical properties for rapidly quenched materials were revealed: 1)
formation of new metastable phases, that don't attribute to slow cooling, with sufficiently simple crystallographic
lattice and the dense packing; 2) high mechanical properties (hardness, plasticity and strength) for the powders
and for the compact materials from the powders, particularly for materials, alloyed by boron; this explains by high
value of the interaction energy of boron and surplus carbon with the defects of structure (dislocations, grain
boundaries and interphase boundaries); 3) high microhardness of surface layers were produced by plasma-
detonati on working connect with the forming of nanoscale martensite and with the saturation of surface by
carbon. Key words: rapidly quenched materials, structure, strength, plasticity, microhardness, interphase
boundaries.
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