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1. HayKOBO-TE€XHOJIOTYHi OCHOBHU IiABUILEHHS SKOCTI Ta €KCIUIyaTaliHMX XapaKTEPUCTHUK JeTalel MalluH

dhopmyBaHHAM 3MIIJTHEHUX HAHOKPUCTAJIIYHUX LIaPiB

2. Scientific and technological bases of improving the quality and operational characteristics of machine parts by
forming strengthened nanocrystalline layers

Pedepar:

1. Y puceprauiiiHiil po60Ti BUpillleHa aKTyaJbHA HAYKOBO-TEXHIYHA [Ipo6JieMa B 06J1aCTi TEXHOJIOTII
MamMHOOYAYBaHHS — PO3POO6JIEHHS TeXHOJIOTIYHOTO 3a06e3MedyeHHs! MiIBULeHHS eKCITyaTaliiHuX XapaKTepUCTUK
IeTajeil MalluH UISIXOM (POPMYBAHHSI 3MIiIJHEHOTO [IOBEPXHEBOT'0 1Iapy 3 HAHOKPUCTAJIYHOIO CTPYKTYPOIO Ha
MAaCHUBHUX JeTassix QpUKLiHUM 06pO6IEHHSIM. Briepiiie 3aporioHOBaHO TEXHOJIOTIYHUI METO, (POPMYyBaHHS
[IOBEPXHEBUX 1IAPiB 3 HAHOKPHUCTAJIIYHOIO CTPYKTYPOIO Y SIKOMY IIO€HYETHCS iX BUCOKOIIBUIKICHE HATPiBaHHS i
OXOJIOIKEHHS 3 IHTEHCUBHOIO MIJIACTUYHOIO Aedopmaliieio, sika peasisyeTbCcsi BAKOPUCTAHHSM iHCTPYMEHTIB 3
IlepepBHUMU POOOYMMU NIOBEPXHIMU. PO3p0o6ieHi MaTeMaTUyHa MOJIeJ1b TEPMOIIPY>KHOT'O CTaHY B [IOBEPXHEBUX
11apax MeTasly IIifi 30HOI0 KOHTAKTYy iHCTPYMEHT-Ie€Tallb; MaTEMAaTUYHI MOZeJli AMHAMIYHUX IPOLECIB IIif, Yyac
06pO6JIEHHS MJIOCKUX i LAIIHAPUYHUX TOBEPXOHD AeTaneil. JJocaimkeHo GOpMyBaHHS CTPYKTYPH, (a30BOro i

XiMIYHOTO CTaHy IIapiB, IapaMeTpiB SIKOCTi 00p06IeHNX I0BEPXOHbD i IOBEPXHEBUX I1apiB, iX BIJIUB HA



€KCIUIyaTaliliHi XapaKTEpUCTUKY, a CaMe, 3HOCOTPUBKICTb I1if] 4aC TEPT 3 Pi3HMMU BUAMU MAIIEHHS i
KOHTaKTHOMY BTOMHOMY HaBaHTakeHHi. PO3p06JieHO i BIIPOBAPKEHO y BUPOOHULITBO TEXHOJIOTIYHI ITpoiecu

IIOBEPXHEBOTO 3MillHEHHS pOOOYMX [TI0BEPXOHb JI€Tajlell MAIlIMH Ta TEXHOJIOTIYHOTO CIIOPSIIKEHHS.

2. In the dissertation work the actual scientific and technical problem in the field of technology of mechanical
engineering is solved - development of technological maintenance of increase of operational characteristics of
details of cars by formation of the strengthened surface layer with nanocrystalline structure on massive details by
frictional processing. For the first time, a technological method of forming surface layers with a nanocrystalline
structure is proposed, which combines their high-speed heating and cooling with intense plastic deformation,
which is realized using tools with continuous working surfaces. A mathematical model of the thermoelastic state in
the surface layers of metal under the contact zone of the tool-part is developed; mathematical models of dynamic
processes during processing of flat and cylindrical surfaces of details. The formation of structure, phase and
chemical state of layers, quality parameters of treated surfaces and surface layers, their influence on operational
characteristics, namely, wear resistance during friction with different types of lubrication and contact fatigue load
are investigated. Technological processes of surface hardening of working surfaces of machine parts and
technological equipment have been developed and introduced into production.
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