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Jep>kaBHuMH 061ikoBHI HOMep: 0221U103810
Jep>kaBHuM peecrpaniiinuii Homep: 0116U006493

Bigkpura

Dara peecrpaunii: 25-02-2021

1. ETaniy BUKOHAHHS

Homep eTany: 5

Ha3gBa erany: Po3po6ka HOpMaTUBHO-TEXHIYHOI JOKyMEHTallii Ta 3aIlyCK MPOrpamMy NPOBeIeHHs TOBHOMACIITaOHOTO JJOCIiIHO-

MTPOMHUCJIOBOTO BUNIPOOYBAHHS KOJIC 3 HOBOI CTai
ITowaTok erany: 01-2020
3akiHueHHs eTany: 12-2020

Bup, 3BiTHOTO ZOKyMeHTa: OCTaTOYHUH 3BiT

2. BukoHaBeupb

HasBa oprasnisanii: Qi3nko-TexHOJIOriYHN iIHCTUTYT MeTasliB Ta criaiB HarioHanbHOI akagemii Hayk Ykpainu
Kog, €IPIIOY /ITIH: 05417153

IlignopsakoBaHicTk: HanioHanbHa akafieMis HayK YKpaiHu

Agnpeca: 6yneB. BepHancbkoro, 6yz. 34 /1, m. Kuis, Kuiscbka 0611., 03142, Ykpaina

Tenedon: 380444243515

Tenedon: 380444241210

E-mail: metal@ptima.kiev.ua

WWW: http: / /ptima.kiev.ua/

3. Bnacuuk peayabtatiB HIJIKP (nmpoayKiiii)

Ha3Ba opramnisanii: Qizuxo-TexHosI0riYHMII iHCTUTYT MeTasiB Ta criasiB HalioHanbHOI akazemii Hayk Ykpainu
Koz €IPIIOY /IITH: 05417153

Appeca: 6ynbB. BepHancekoro, 6ya. 34/1, m. Kuis, KuiBcbka 0611., 03142, Ykpaina

MignopsiaxoBanicTs: HallioHanbHa akanemis Hayk YKpaiHu

Tenedon: 380444243515

Tesedon: 380444241210

E-mail: metal@ptima.kiev.ua

WWW: http: / /ptima.kiev.ua/

4. JI>kepesia Ta HanpssMU (piHaHCYBaHHA

IligcTaBa aJ1s IpoBeAeHHs POOIT: 34 - IOTrOBip (3aMOBJIEHHS) 3 LIeHTPAJIbHUM OPIraHOM BUKOHABYOI B/IaM, aKaieMi€lo HayK

(ro;10BHMMH PO3NOPSIAHMKAMYU OI0IKETHUX KOIITIB HAa poBeaeHHs HIIKP)

KIIKBK: 6541030



Hampsam ¢inancyBaHHs: 2.3 - BUKOHaHHS POGIT 32 IepKaBHUMM L[iIbOBUMU IIPOrPaMaMu

J>kepesia piHaHCYBaHHS

I>xkepedio dinancyBaHHS: 7713 - KOIITU JEP>KOIOAKETY

daxTuynmii o6csar pinancyBanHs 3a 3BiTHHH eTtam: 100.000 THC. IpH.
5. HaykoBo-TexHi4Ha poooTa

Hasga po6oTH (YKp)

Po3pobka Ta OCBOEHHSI PEMOHTONPUIATHOI KOJCHOI CTaji 3 KOMIIJIEKCHUM JUCHEPCIHUM HITPUIHUM Ta TBEPIOPO3YMHHUM

3MILHEHHSM JIJIs1 KOJIIC 3 MiIBUIIEHVMM PECYPCOM B Pi3HMX YMOBAX €KCILTyaTariii.

Ha3sBa po6oTHu (aHrJI)

Development of steel with nitride dispersion strengthening and technology of its melting and heat treatment of railway wheels

with increased resource exploitation

Pedepar (yxp)

Y 2019p. 3a IV eranom BuKOHaHHS MpoekTy P7.2.1. 6ynu BurortoesieHi mociigHi KomicHi crani mapok K(cranpmaptHa), AD 3
IVCIePCiHUM HITpUAHUM 3MilHeHHAM i KAD 3 KOMIJIEKCHUM MCNIEPCIHUM i TBEPLOPO3YMHHUM 3MII[HEHHSIM. 3 JIUTUX CTajeil
rapsiioro pedopmariiero 3a jabopatopHuMm pexxumoM t = 1050-950 oC i cryneHem pedopmarii 0=25% (KyBaHHS i 3aBOACHKUM
pexxumoM t = 1260 oC n=50% BUTOTOBJIEH] 3pa3Ky, Ha SKUX HOCJIAMIN BIUIMB PEXUMIB rapsdoi pedopmarii Ha TemrepaTypy
aycreHizanii nmpu TepmiuHill 06po6Li i piBEHb MeXaHI{YHMX BJIACTUBOCTEN cTaseil. [lomepenHbo O6yJI0 BCTAaHOBJIEHO, IO
3aBOZICBKHMI PEKUM rapsiioro gedopMyBaHHS LO3BOJISIE 3HU3UTH TeMIepaTypy aycreHizanii 3 950 - 1000 oC, sika 6ysa noTpioHa y
71260paTOPHUX YMOB po3pobutu craii, 1o 860...900 oC, sika nmoTpibHa 10 yMOB BUpoOHULTBA Kotic Ha [TAT “Intepmaiin HT3". V
3BiTHOMy mnepiogi 2020p. 3a V eranom mnpoekty P7.2.1 meTromamu CBITJIOBOI Ta CKaHYIOUOi €JIEKTPOHHOI MiKpOCKoOmii 3
MiKpOaHaJsi30M BKJIIOUEHb BCTAHOBUJIM IPWKKU i MeXaHi3Mu mpoueciB. OCHOBHUMU €: - IIOBHE PO3YMHEHHs HiTpuziB VN mpu
3aBOZICBKOMY PEKMMi rapsiyoro neopMyBaHHs i 3HIKEHHS y 2 — 3 pa3u HEOJHOPIZHOCTI KOHLIEHTpaLiil BaHai0 y Mikpooboemax
MaTpulli; - 3MEHIIeHHs y 2 — 2,5 pa3u po3mipiB 4acTMHOK VN Ipy OXOJIOIPKEHHI cTasli micyst rapsvoi gedopmatiii; - 36ibl1eHHS y
IEKiZIbKa pasiB MBUIKOCTI PO34MHEHHs VN IIpu ayCTeHisauii; - MigBUINEHHS CTYIIEHS NIEPECUYEHHSI TBEPIOrO PO34YMHY, IO
3MiHIO€ NIPU BiJyCKy CTaJli MEXaHi3M BUIiNEeHHS HiTpuziB VN 3 reTeporeHHOro Ha roOMOT€HHUH, 10 3a0e3Medye iX BHYTPIilIHbO-
3epeHHe BHUIiJeHHS 3 MiJBULICHOI AMCIEPCHICTIO YaCTMHOK. BCTAaHOBJIEHO MOXUJIMBICTH 3aCTOCOBYBaHHs cTanmi KA vy
MIPOMUCJIOBUX YMOBax 6€3 PEKOHCTPYKLii Ail040oro TepMIiYHOro O6JIafHAHHS, [03BOJIAJIA PO3MOYATH OpraHizaliliHy IisbHICTb

1070 MPOBEJEHHS NOCIIIHO — MIPOMUCIIOBUX BUIIPOOYBaHb CTaJ.
Pedepar (aHrI)

In 2019. according to the IV stage of project implementation P7.2.1. experimental wheel steels of grades K (standard), AF with
dispersion nitride hardening and CAF with complex dispersion and solid-soluble hardening were made. From cast steels by hot
deformation in the laboratory mode t = 1050-950 oC and the degree of deformation o = 25% (forging and factory mode t = 1260
oC o = 50% made samples, which investigated the effect of hot deformation on the austenitization temperature during heat
treatment It was previously established that the factory mode of hot deformation allows to reduce the austenitization
temperature from 950 - 1000 oC, which was required in laboratory conditions to develop steels, to 860... 900 oC, which is
required for the production conditions of wheels at PISC “Interpipe NTZ ”. In the reporting period of 2020. according to the V
stage of the project P7.2.1 methods of light and scanning electron microscopy with microanalysis of inclusions established jumps
and mechanisms of processes. The main ones are: - complete dissolution of VN nitrides at the factory mode of hot deformation
and reduction of 2 - 3 times the inhomogeneity of vanadium concentrations in the microvolumes of the matrix; - reduction of
2 - 2.5 times the size of VN particles during cooling of steel after hot deformation; - increase several times the dissolution rate of
VN during austenitization; - increasing the degree of supersaturation of the solid solution, which changes when the steel is
released the mechanism of separation of VN nitrides from heterogeneous to homogeneous, which provides their intra-grain
separation with increased particle dispersion. The possibility of using CAF steel in industrial conditions without reconstruction
of the operating thermal equipment is established, it is allowed to begin organizational activity on carrying out experimental -



industrial tests of steel.

Inpexc YIK: 669.14, 669.14.018:541.182

Kopgu Temarnunux pyopuk HTI: 55.15.15.15
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

HasBa npoaykuii (ykp): Po3po6ka crasi 3 gucrnepciiHiM HiITpUAHUM 3MillHEHHSIM Ta TE€XHOJIOT il BUIIIIaBKY TEPMiUYHOi 06pO6KHU

ILJIs 3aJ1i3HUYHMX KOJIIC 3 MiBULIEHUM PECYPCOM €KCILTyaTalun

Hassa npoaykii (aurJi): Development of steel with dispersion nitride hardening and technology of its smelting heat treatment

for railway wheels with increased service life

OuikyBaHi pe3yJybTaTH: Bupobu TexHiuHi, TexHosorii, Matepianu

T'asmysp 3acTocyBaHHS: MeTayprid, 3aJli3HALS

Onuc npogykuii (ykp): Ctasp 17151 3a/Ii3HUYHUX KOJIC 3 MiIBUIIEHNM PECYPCOM B Pi3HMX YMOBAX €KCILTyaTarli

ConjiasnpHO-eKOHOMIYHa cnpsimoBaHicTh HTII: CTBOpeHHSs IPMHIMIIOBO HOBOI IPOAYKIi (MaTepiasiB, TEXHOJIOTIH TOILIO) AJIs

3abe3reyeHHs! eKCIIOPTHOTO TOTEeHIiaNy Ta 3aMillleHHIO IMITIOPTY

Cragis 3aBepmenocti HTII: 3Bit no HIJKP, KoHCTpYKTOpPCbKA Ta TEXHOJIOTIYHA JOKYMEHTALLis

Buposamskenus HTII: He BupoBamkeHo

CTpoKH BIPOBaJKEHHS:

Bupo6nuk npoaykuii: OTIMC HAH Ykpainu

Cro>KHBayi NpoayKuii:

IlepcneKTHUBHI pUHKH:

IIpaBa inTeseKTyasibHOI BjaacHocTi: OTpuMaHo naTeHT, [lojaHo 3asBKy Ha BUIady OXOPOHHOIO TOKYMEHTY, B Ykpaini

®opmu Ta ymoBH nepepgadi npogykuii: [Iponax natenta, CrisbHe BUPOOGHULITBO
7. Bi6sriorpagiyHuii onuc

8. 3BiTHa JOKyMeHTaLis

KinpKicTh CTOPiHOK B 3BiTi: 70
Mosga 3BiTy: YKpaiHCbKa

KinpkicTs ¢aiisiB y 3BiTi: 1
9. 3aKJII0YHI BiOMOCTI

IlepeJiik 0ciO-BHKOHABIIiB
Kipuy IBan ®enopoBud (K. T. H., C.H.C.)

MunuiuH Cepriit SIkoBuY (1. T. H., C.H.C.)



KepiBHHK opraHi3ariii:
HapiBcbkuit AHaTosi#t BacunboBud (1. T. H., WIEH-KOp.)
KepiBHHKHU po6OTH:

[Munuuux Cepriit SIkoBUY (I. T. H., C.H.C.)

KepiBHuK Bigainy peectpanii HayKoBoi gisibpHOCTI
YxpIHTEI

IOpuenko T.A.



