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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

CTBOpEHHS I'PaJlieHTHUX [IPUNIOBEPXHEBUX CTPYKTYP Y METAJIOBMICHUX MaTepiasax AJisl eKCIUIyaTtalii B

€KCTPpEMAJIbBHUX YMOBAX

Ha3sBa po60oTH aHIJIiHCBHKOIO:

The formation of gradient surface structures in metal-containing materials for operation in extreme conditions

Pedepat yKpaiHCBKOIO:

[TokazaHo, 10 32 YMOB KOMOiHOBaHOTO OOPOOJIEHHSI BUCOKO-BYTIJIE€LI€BOI HU3bKOJIeroBaHoi kpuli 9I'2d nazepHum
rapTyBaHHSM i HACTYITHOIO iHTEHCHBHOIO IJIACTUYHOIO AedopMali€lo 3a JOMOMOTr0l0 BUCOKOYaCTOTHOTO
(y/1bTpa3ByKOBOr0) yiapHOro o6pobsienHs (BUYO) y noBepxHeBUx mapax GOPMYyeThbCS IapyBaTa MiKpOCTPYKTypa
(HaNGIVKYMI 10 TOBEPXHI Map TOBLUIMHOIO O 50 MKM MiCTUTh piBHOBiICHY HaHOPO3MipHY (10-15 HM) 3epeHHy
CTPYKTYypy Ta pucneprosati kap6inu VC i Fe3C, a B Hmxuux mapax ToBuHoI0 300-350 MKM — IHCIEPCHY
MapTEeHCUTHY CTPYKTYPY), IOPCTKICTh MoBepxHi (Ra = 0,35 MKM), noBepxHeBa MikpoTepaicTs (11,5 I'Tla), 3ayuImKoBi
MakKpoHanpyxeHHs cTucHeHHs (-580 MIIa). Kom6iHOBaHe 06p0o6ieHHs Ha 0CHOBI BUYO Ta €51€KTpoiCKpOBOTro
nerysanHs (E1JT) XpoMOM 03BOJISIE MiIBUIIUTY 3HAYEHHS [IUKJIIYHOI JOBIOBIYHOCTI 3BapHUX 3'€AHAHb i3 KPULLi
15XCH]I y 3% po3sunHi NaCl 3a paxyHOK G OpMyBaHHSI JIETOBAHOT'O aHTUKOPO3iIHUM €JIEMEHTOM (XpOMOM)
IIOBEPXHEBOTO MIapy Ta YTBOPEHHS B HbOMY JMCIIEPCHUX 3€PEHHUX CTPYKTYP Ha KIITAIT TaK 3BaHUX «OLIMX MapiBy,
IO BEZE 0 3arl00iraHHs yTBOPEHHIO KOPO3ifHYX MTOMKOIKEHD i 3MEHIIy€ NMOBIPHICTh KOHLIEHTPALlii HAalIpy>KEHb
Ta [epeJ4acHOro pyiHyBaHHS. KoMIIeKcHe 0OpO6Ie€HHS, 10 BKJII0YA€E ra30I0IyM'ssHE HAlIUJIEHHS TIOKPUTTIB
cucremu Ni-Cr-Si-B-C i3 HacTynHolo ixHbOIO (iHimHO0 Moaudikauieto BUYO Bene 1o GpopMyBaHHS ylIiJIbHEHOTO
MIOKPUTTS Ta FPAJlieHTHOI CTPYKTypU METAJIEBO] MiAKIAAVHKY, IO 3a1106irae yTBOPEHHIO MOIIKOIKEHb HA OBEPXHI,
BUKJIMKaHUM TePTsIM 200 KOpO3iliHuM cepenoBuiieM. KoM6iHOBaHI MeTOAM J1a3€pPHO-YJIbTPA3BYKOBOTO 3Mil[HEHHH,
BYVO i1 ELJI, razonosiym’siHe HanuseHHs Ta BUYO Byrienesux Kpullp i3 pisHUM BMiCTOM BYIJIELIO Ta JIEI'yBaJIbHUX

€JIEMEHTIB Befie [J1s1 MiABUILIEHHSI €KCILTyaTalillHOro pecypcy AeTasnel i BUpoOiB 3 HUX.

Pedepar aHIJIiHCBKOIO:

It is shown that under the conditions of combined processing of high-carbon low-alloy 9T2® steel by laser
hardening and subsequent intensive plastic deformation using high-frequency (ultrasonic) impact treatment
(HFIT), a layered microstructure is formed in the surface layers (the layer closest to the surface with a thickness of
50 um contains an equiaxed nanoscale (10-15 nm) grain structure and dispersed carbides VC and Fe3C, and in the
lower layers with a thickness of 300-350 um — a dispersed martensitic structure), surface roughness (Ra = 0.35
um), surface microhardness (11.5 GPa), and residual compressive macrostresses (-580 MPa). Combined treatment
by HFIT and electrospark doping (ESD) with chromium allows to increase the value of cyclic durability of welded
joints from 15XCH]] steel in 3% NaCl solution due to the formation of a surface layer doped with an anti-corrosion
element (chromium) and the formation of dispersed grain structures in it, such as the so-called ‘white layers’,
which leads to the prevention of corrosion damage and reduces the likelihood of stress concentration and
premature failure. Complex treatment, which includes gas-flame spraying of coatings of the Ni-Cr-Si-B-C system
with their subsequent finishing modification by HFIT, leads to the formation of a compacted coating and a gradient
structure of the metal substrate, which prevents the formation of surface damage caused by friction or a corrosive
environment. Combined methods of laser-ultrasonic hardening, HFIT and ESD, high-frequency hardening, gas-
flame spraying and HFIT of carbon steels with different carbon and alloying elements content lead to an increase
in the service life of parts and products made from them.

Inpekc YIK: ,, 621.795.3; 667.6; 666.29; 678.026.3

Koau remaTUYHHX py6an: 55.13.17, 55.21.21, 55.22.19
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