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1. CTpykTypa Ta TPillMHOYTBOPEHHS pOOOYMX [IOBEPXOHb 3MIlJTHEHUX OAHAAKIB 3aJ1i3HUYHUX KOJIC.

2. Structure and crack-formation of worked surface of railways weell streugthen truss.

Pedepar:

1. Incepraliist puCBsAY€Ha AOCHIIKEHHIO CTPYKTYPHO-(a30BUX 3MiH y pOO0YNX ITOBEPXHSIX OaHIaXIB 3a/Ti3HUIHUX
KOJIIiC 3 ypaxXyBaHHSM BILJIMBY 30BHIIIHIX €KCIUIyaTalilHAX YMOB i pEKMMIB 3MiLJHIOIOYO] [171a3MOBOi [I0BEPXHEBOI
06pOo06KHY, sIKi 3a0€3MeYyI0Th TPIMHOCTINKICTh Ta HEOOXiIHI ME€XaHiYHi BJ1acTUBOCTI. B po60Ti BUKOpUCTaHi
€KCIIepUMEHTaJIbHI MeToAU (Pi3MYHOTO METAJI03HABCTBA: CBITJIOBA MiKPOCKOIIis; MIKpPOPEHTI€HOCIIEKTPAIbHUIA
aHali3; aHaJliTUYHA pacTpoBa Ta MikpogudpakxiiiiHa IPoCBiuyya e1eKTPOHHA MIKPOCKOIIisl; METOIU CTaTUCTUYHO]
00pOOKHM pe3yJsbTaTiB €KCIIEPUMEHTIB. B pe3ysbTati fOCiIpKeHb pEKOMEHJOBAaHMUH ONITUMAIbHUI TEXHOJIOTIYHUM
PEXUM IJIa3MOBOI 0OpOOKM 6aHOaXiB KOJIIC, SIKAY 3abe3nedye HEOOXiHY 3 YMOB IIOKPAlLleHOI KOHTAKTHOI B3a€MOJIil
KoJieco/perika TBepgicTp 420...430 HB po6o4oi noBepxHi rpebeHsi npu piBHOMIPHO pO3IOAisieHiil piBHOOCBOBIi
Ipi6HO3EpPHUCTIN CTPYKTYPI, 110 LO3BOJIsIE IIPOJOBXUTU TEPMiH CIIyKOU KoJic B 2,5...3 pa3u. B pesysbrari
IOCiIKeHb BCTAHOBJIEHA ITPUYMHA TPIilIMHOYTBOPEHHS i pylIHyBaHHS POO0OYMX [TIOBEPXOHb 6AHIAXKIB KOJIC IpU
BiZIHOBJII0I0YOMY 3MillHEHHI 3HOLIEHOT0 NPoQisio: GOPMYBaHHS IIPOTSIKHUX CMYTOBUX CTPYKTYP 3 MiHIMaIbHOIO

IIiITIBHICTIO JMCJIOKALiN Yy BHYTPILIHIX 00'eMax i 4iTKO BUP)KEHUMU AUCIOKALMHUMY I'PAHULISIMY, 110 BUHUKAE B



pe3yJIbTaTi 3MillleHHS TeMIIEPATyPHOi 30HM HAarpiBy IJIa3MOTPOHY B 06J1aCTh €KCIIyaTallilHOTO HaKJIely.
Po3pobseHa TexHosoris 6e3nedeKTHOTO [1J1a3MOBOr0 [I0BEPXHEBOTO 3MIITHEHHSI KOJIiC pyXOMOTO CKJIamy
(;1oxOMOTHUBIB i BaroHiB), BIIPOBa/I’)KE€HA Ha MiANpreMCTBaX 3aili3HUL YKpaiHu (IOKOMOTUBHE fieno "JIbBiB-3axin’,

"3HameHKa", "XapkiB", "KoToscek", "KasaTun"), Mongosu (JlokoMoTuBHe geno "benpgepu”) ta JlaTsii.

2. Specific service conditions of railway transport involve problems associated with cracks formed in the wheel
tread, the cause of which remains unclear as yet. Cracks may initiate in the process of long-time operation. Also,
they may be formed after repair or thermomechanical treatment. The latter includes plasma surface hardening,
which has been intensively employed lately. The paper present results of investigations into the effect of surface
hardening parameters on structural, thermal and thermally stressed states of railway wheel treads, as well as
relationship of these factors with initiation and propagation of cracks. It is shown that tension of a tread may also
lead to formation of tensile stresses in sub-surface layers of the tread in excess of the yield stress of a material.
These stresses may cause fracture of the tread during cooling of a wheel after tension. Application of
comprehensive examinations, including optical metallography, ana-lytical scanning electron microscopy,
fractography of the character of fracture, as well as precision methods, which is the method of transmission
electron micro-diffraction microscopy, allowed the depth of the cracking zone and causes of the cracks to be de-
termined more specifically. It is established that the zones with a high level of internal stresses, as well as the
associated crack formation, are localized at a depth of about 100 m from the surface. Also, it is shown that
extended non-metallic inclusions (mostly of a sulphide type) directed parallel to the external surface, which are
formed under the effect of surface cold-hardening, are one of the causes of formation and propagation of cracks in
the sub-surface layers of the wheel tread metal. Another factor is the formation of gradients of dislocation density
and local internal stresses (the value of the latter is close to the theoretical strength value) in the zones of co-
existence of hard and soft structural components. The strain localized in the field of initiation of cracks is about 40
%. The investigations conducted resulted in working out of the parameters of plasma treatment recommended for
the wheel treads, which provide, compared with standard wheelset flanges, a 2.5-3.0 times decrease in the
intensity of wear of the plasma treated wheelset flanges, which is required on the basis of conditions of improved
contact inter-action of wheels and rails.
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