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1. ®i3n4yHi OCHOBY TOBEPXHEBOIO 3MiLIHEHHS MaTepiaiB 3a paxyHOK (POPMyBaHHS HEPiBHOBaKHUX CTPYKTYPHUX

CTaHiB

2. The physical principles of surface strengthening of materials by the formation of metastable structure states

Pedepar:

1. lucepraiiio NpuCcBAYEHO BUBYEHHIO BIUJIMBY Jla3epa 3 iMIyJIbCaMy HAHOCEKYHHOI TOBKMHU Ta IMIIyJIbCHOI
I171a3MOBOi 0OpOOKM Ha [TIOBEPXHIO CTajlell, a TAKOXK 0COOIMBOCTEeN POPMYBaHHS CTPYKTYpU amopdizoBaHUX
[TIOKPUTTIB, HAHECEHUX Ia30TEPMIYHMM HANIMJIEHHAM. Bliepiue 1okasaHo, 10 B IPUNIOBEPXHEBUX 1IAapax CTajlen
ayCTEHITHOrO KJlacy Mif BIJINBOM OIPOMiHEHHSI HAHOCEKYHIHMM JIa3epoM (POPMYETLCSI HOBUM HEPIBHOBAKHUM
I'IK-TBepauii pO34MH 3a71i3a, 110 Ma€ 30iJIbIIeHNI TapaMeTp KPUCTAJIMYHOI PELIiTKY, SIKA iCHye BOgHOYAC 3
ocHOBHUM ['1IK - TBEpAMM PO3YMHOM i3 IPAKTUYHO HE 3MiHEHMM MapaMeTPOM peLIiTKU. Takuil cTaH
XapaKTepU3yeTbC KOMIPYACTOO OUCIOKALIMHOIO CTPYKTYPOIO, 110 HE CYIIPOBOIKYETHCA MIEPEPOSINOLITIOM
JIETYIOYMX €JIEMEHTIB MK 06J1aCTSIMU TPaHULb i Tila KaMipoK. Y ByIJIel,eBUX CTaJIsIX Mifl Ji€l0 HAHOCEKYHIHOTO

Jlazepa rnapameTp KpUCTaJIMYHOI PEeLliTKY HEPIBHOBa)KHOI'O ayCTEHITY, 110 YTBOPIOETHCS B LIbOMY BUIIanKy, Ha 0,5 -



0,9% Bu1e, HIX MiCJIA ONIPOMIHEHHS MIiJTICEKYHIHUM JIa3€pOM. BUCYHYTO NIPUNYIIEHHS PO 3B'430K L[bOT'0 SIBUILA 3
NiABUIEHHSIM KOHIEHTpaLii MibkBy3s10BuX aToMmiB B I'LIK - TBepioMy po3unHi 3ai3a. B po6oTi rnokasaHo, 1o mif,
Ii€l0 iMITyJIbCHOI I171a3MOBOI OOPOOKM Y KOHCTPYKLIMHUX Ta iHCTPYMEHTaJIbHUX CTaNIX POPMYEThCS 3MiLlHEHUI
[IPUIIOBEPXHEBUI 1Iap 3 TOHKOI MAapPTEHCUTO-ayCTEHITHOIO CTPYKTYPOIO, sIKa (POPMYETLCS B PE3YJIbTaTi
PO3IJIaBJI€HHS i 3arapTyBaHHS 3 PiAKOro CTaHy, a TakoX fedopmaliiHOro 3MiljHeHHs. ['07I0BHUI BHECOK B
3MilJHEHHS [IPUITIOBEPXHEBOTO MIAPY BHOCUTD IIOTY>KHUY TEPMIYHUI BIUIUB iMITyJIbCIB I17Ia3MHU, @ TAKOXK JIETYBAHHS
IIPUIIOBEPXHEBOI 06J1aCTi €1eMeHTaMy, 10 CKJIAaloTh I1a3My. [IoKazaHo, 1o TiIbKU YaCTKOBO aMop(i3oBaHi

IIOKPUTTSI HAHECEHi ra30TepMiYHUM HAaNUJIEHHSIM, 30€piraloTb BUCOKY TBEPAICTh B MexKax 5-7 ['Tla no 650-700C.

2. The dissertation work is devoted to the investigation of the influence of the pulse laser radiation with the pulse
duration 20-30 ns and the pulse plasma treatment on the surface of steels and to the problems of formation of the
coating applied by the gas thermal evaporation method. For the first time it was shown that the new metastable
FCC-solid solution was formed in surface layer of the austenitic steels under influence of the ns-laser radiation.
This solution has increased lattice parameter and exists simultaneously with base FCC-solid solution, having
practically invariable lattice parameter. This state of the irradiation surface layer is defined by the cellular
dislocation structure without redistribution of alloyed elements between the boundary regions and all volume. In
the carbon steels the metastable austenitic lattice parameter is by 0,5-0,9 % increased after pulse ns-laser
radiation then after ms-laser one. It is supposed that the appearance of the new solid solution with a elevated latti
ce parameter is connected with the increasing of the concentration of the interstitial atoms in the FCC-solid
solution. It is found that hardened surface layers with fine martensite-austenite structure form in carbon steels
under the influence of plasma-detonation working. The hardening of surface layer is explained by strong thermal
influence of plasma pulses and alloying of the surface by elements composing plasma. In hardened layer with the
fine structure melting and quenching from liquid state and deformation hardening have been occurred. It is shown
that only partially amorphous powder coating containing boron has high hardness (about 5-7 GPa) up to 650-700C.
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