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Formation of nanostructures by vibration-centrifugal
hardening under various processing
modes on 40Kh steel
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2 Karpenko Physical-Mechanical Institute of the National Academy of
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The influence of surface layer processing modes during vibration-centrifugal
hardening [1] on changes in the structure, microhardness and wear resistance of
40Kh steel has been studied. The deformation forces were regulated by changing
the mass of the strengthening tool and eccentricity. It has been established that the
initial ferrite-pearlite structure is transformed into a ferrite nanostructure during
the decomposition of cementite. Changing processing modes affects the grain size,
dislocation density and microhardness of the strengthened surface layer [2]. So,
with masses m = 3.5, 4.5, 7.5 kg, the grain sizes are respectively L = 28, 19, 43
nm. This change in structure as a result of vibration-centrifugal hardening increases
the wear resistance of the friction pair of both the ring and the insert compared to
hardening by reducing the friction coefficient of the pair [3] and the temperature
in the contact zone of the friction pair. With grain sizes L = 28, 19, 43 nm, the
friction couple coefficient of steel 40Kh — steel 40Kh is = 0.10, 0.07, 0.08, and
the temperature in the contact zone is T = 68, 50, 57°C, respectively. It has been
shown that under optimal processing conditions, the wear resistance of friction
pairs in an oil environment increases by 1.72 and 2.5 times, respectively, compared
to hardened samples due to a decrease in the friction coefficient. This is explained
by the electronic configuration of the surface of the nanostructure.

1. Kyryliv Y., Kyryliv V., Sas N., Dutka V. Residual Stresses Formed by Vibration-Centrifugal
Hardening // Adv Mater Sci Eng, - 2020. — 5189473. - 7 p.

2. Kyryliv V., Kyryliv Y, Sas N. Formation of surface ultrafine grain structure and their
physical and mechanical characteristics using vibration-centrifugal hardening // Adv Mater
Sci Eng.-2018.-3152170.-7 p.

3. Kyryliv Y., Kyryliv V., Tsizh B. and Maksymiv O. Resistance of surface nanostructures
and ultrafine grain structures on steel 40Kh to wear and cavitation-erosive destruction //
App! Nanosci 12, 1085-1090 (2022).



Autor Index



624 NANOTECHNOLOGY AND NANOMATERIALS

Kuzyk NI ........... ... ... 502
KuzykO.V. ............ 109, 319, 557
Kychkyruk O.Y.................. 112
KykotAM..................... 168
KykotAM. ...... ... ... ... .. 188
Kyrii SO.. ..o 259
KyriienkoPI................... 136
Kyriliuk D.V...ooocooooooo 413
Kyriy V.V, oo 382
Kyrychenko O.A................. 206
Kyrylenko S. .................... 43
KyryliukD. ... . 420
KyrylivVL ... oo 463
KyrylivYB..............oooo .. 463
KytsyaAR................. 138, 221
L
Labunets AR............. 63, 64,204
Lackova V.......... ... ... ... 244
LagodaD. ..................... 262
Laguta LV........ ... ... ... ... 80
Lakhnik AM................. 94, 108
LampekaR.D. .................. 497
Lapchuk LV..................... 347
LarinaO.V.............. 122, 136, 268
Laroze D. ................. 571,572
Lastovetska L.O. ............ 343, 346
Lauth-de Viguerie N.............. 389
LavrikR. .......... ... ... .. .. 606
LavrynenkoOM................. 131
LavrysSM. ... oot 107
LazarenkoMM............. 169, 173,

198, 377,397, 427,
550, 555, 587

LazarenkoM.V. ................. 397
LazzaraG. ...................... 77
Lebyedyeva T.S. ................. 72
Ledovskykh V.M................. 367
LehaO.O....................... 472
LenEG........................ 597
LenT.......... ... . ... ....... 289
LenTA................. 96, 100, 101
LenE.G. ....................... 358
LeonovVO..................... 481
LepikhYal...................... 47
LeschenkoO.V. .................. 60
LeskoPV. ... ... ... ... .. ... 241
LevchenkoS.V. ................. 367
Levchuk V.V. ... ... ... ... .. 85

Levintant-Zayonts N.............. 460

Liakh-Kaguy N.S. , ., ,,,, 149, 186, 564

Liakhovetskyi V.I. ............... 511
Liaskovska M. .................. 350
LinnikO. ...................... 192
Lisachuk G.V. .................. 430
Lisnichuk M. ............... 329, 596
Lisnyak V.V.. ... 379, 384, 385, 432,433
LisnychaT....................... 48
LisovaOM..................... 103
Listratenko O. ................... 93
LitoshenkoD. .................. 376
LitynskaM. ............ 283, 284, 287
LiuH...................... 406, 407
Liubachko V. ................... 386
LizunovV.V. ... oo 569
LizunovaS.V.................... 569
LobanovV.V................ 342, 387
Lobunets T.F.................... 232
Loburets A T.................... 447
LokatkinaA.S................... 210
LopatynskyiAM. ........... 326, 543
Lopushansky V.V. ............... 200
LosytskyyM.................... 272
LoyaV.Y.............. ... 200, 243
LozovskiV.Z.................... 354
Lubchyk S.I.................... 493
Luchechko A............ 245,257, 509
Lukacova Bujnakova Z.......... 33,74
Lukashenko V.A. ................ 443
Lutsiuk Yo.V.. ... o 562
Lutsyk PM. ..................... 86
LyakhnoV.Yu................... 472
Lyashchuk YuM................. 529
LyashkovA.Yu. ................. 111
LyfarS. .. ... ... ... ... ... 84
LysRM. ... oo 419
LysakovskyiV.V................. 390
LysenkoB.O.................... 590
LysenkovE.A................... 194
LysenkovE.A................... 587
Lytvyyn PM. ............ 390, 444, 585
Lytvyyn VK. ....... ... ... ... 237,326
Lytvynenko A. .................. 317
Lytvynenko O.O.................. 35
LyutyyPYa. ........... 398, 399, 400,

402, 421

M

Macutkevic J.. . ....... ... L 256
MahlovanyiB............... 257, 509



