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1. BnyiMB IMKJIYHMX MapTEHCUTHUX NIEPETBOPEHD HA NUQY3iiiHi TPOLLeCH i po3mnaj, ByrjieLeBoro a-TBepHoro

PO34MHY B CILJIaBaX HA OCHOBI 3ai3a

2. Effect of cyclic martensitic transformation on the diffusion processes and the decay of carbon a-solid solution in

iron-based alloys

Pedepar:

1. B po6oTi focinKeHo BIUIMB UMKIYHMX MAaPTEHCUTHUX IEPETBOPEHD Ha IUQY3iiiHi TPOLIECH B METACTA0IIbHIX
CIJIaBax Ha OCHOBI 3aJli3a 32 yTBOPEHHS Ae(deKTiB KpUCTaliYHOoi 6yoBU. [TokazaHo, o audysis K aTOMiB
3aMillleHHs], TaK i aTOMiB BIIPOBAIKEHHS (BYIJIEL}0) LUKIIYHUMY MapTEHCUTHUMU I1€PETBOPEHHSIMU Pi3HOTO TUITY
IIPUCKOPIOBAJIaCs B Mipy aKkyMyJisLlii BHYTPilIHiX Halpy>KeHb i HAKONMYEHHs fAe(deKTiB KpUCTaNidYHOi Oy JOBH.
3HavHe NigBUIlleHHS JUuQy3iliHOI pyXJIMBOCTi aTOMIB 3aMillleHHS Ta BIIPOBaI’)K€HHS LIUKIIYHUMU MapTEHCUTHUMU
[IepeTBOPEHHIMU BiibyBajiocs 3a paxXyHOK Jii ABOX He3aJIeKHUX MEXaHi3MiB - aTepMiqHOTrO i
TePMiYHOAKTMBOBAHOTO. [lepmnii peasnizyBaBcs B pe3yybTaTi 3CYyBHOI'O XapaKTepy IPSIMOTO i 3BOPOTHBOTO
[IepeTBOPEHD i BU3HAYaBCs BJIaCHE NIEPETBOPEHHSM 3aBSKM 3HAKO3MIHHMM HAIMPYXEHHSM IIiJ] 4ac nepebdynoBu
rparok. [HIMUI MexXaHi3M peanidyBaBcs B IpoLeci n1udysiiHoro Bignany ¢pasoHarapToBaHOrO CIIJIaBy. 3HaYHE

nipBuIeHHS TUQy3iiiHOI PyXJIMBOCTI aTOMIB BYTJIELO IIif Ai€l0 HUKIIYHUX MaPTEHCUTHUX [1ePETBOPEHb [IPHUBEJIO



110 IPYMCKOPEHHS NIPOLIECiB PO3Majly BYTJIELIEBOTO a-TBEPAOro PO3uMHy. BHACIOK 11bOro 3a
HU3bKOTeMIlepaTypHoro Binmycky (100°C) pazonaraproBaHOro MapTeHcuTy crasai 60H25 mBuakicTs nBodasHoro i
o HO(a3HOTO po3May a-TBEPIOro PO3YUHY CYTTEBO 3pOCTala.

2. Cyclic martensitic transformation influence on the diffusion processes in the metastable iron-based alloys in the
defects in the crystal structure formation was investigated in this work. It was shown that the diffusion of a
substitutional and interstitial atoms (carbon) as a result of cyclic martensitic transformations accelerated with
accumulation of internal stresses and crystal structure defects. Significant acceleration of the diffusion mobility of
atoms as a result of cyclic martensite transformations performed by the impact of two independent mechanisms -
athermal and thermally activated. First mechanism implemented as a result of the shift character of the direct and
reverse transformations under the lattice rebuilding. The second one was realized under the process of diffusion
annealing of hardened alloy. A significant increase in the diffusion mobility of carbon atoms under the cyclic
martensitic transformations resulted to the acceleration of carbon a-solid solution dissolution. Consequently, a
speed of two-phase and single-phase dissolution of a-solid solution increased substantially under the low-
temperature annealing (100 ° C) of phase-hardened martensite of 60N25 steel.
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