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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PYOPHK: 53.39

Tema guceprauii:
1. OcobauBoCTi popMyBaHHS TOHKOI KpHUCTaIiYHOI CTPYKTYPH Ta ONTUMI3allis IPOLECiB raps4oi ITaMIIOBKU

[NOPOLIKOBUX CTajen."

2. Regularity of formation of fine crystalline structure and optimization of processes of powder steel hot forming.

Pedepar:

1. O6'exT mocCiIKEHHS - TOHKA CTPYKTypa B IOPOLIKOBUX CTaJISIX KOHCTPYKLiHOTO NprU3HayeHHs. MeTa -
BCTAHOBUTHU METOJAaMU PEHTI€HOCTPYKTYPHOTO aHasli3y 3aKOHOMiIpHOCTI GOpPMYBaHHS CyOCTPYKTYpPU B Pi3HUX
YaCTMHAX 3Pa3KiB 3 IOPOLIKOBUX CTaJIeH B 3aJIEKHOCTI BiJi TEXHOJIOTIYHUX I1apaMeTPiB iX OTpPUMAaHHS Ta
BMKOPHMCTATH KiJIbKiCHI XapaKTE€PUCTHUKU TOHKOI CTPYKTYPH [IJ1s1 IPOTHO3YBAHHSI i KEPyBaHHS XapaKTepUCTUKAMU
MILIHOCTI CTasiell KOHCTPYKLiMHOTO IIpru3HavYeHHs. MeTtonu - XiMiuHUH, MeTasiorpadiyHuii, JIOpOMETPUIHNIH,
peHTreHo(da30Buil, MIKDOPEHTI€HOCIIEKTPAJIbHUI aHaJli3y, PEHTT€HOCTPYKTYPHUII - METOJ anlpKcumaliii i meTtof,
rapMOHIYHOrO aHasizy npodinto pentreHiBebKoi JiHii (TATIPJI) 3 BUKOPHMCTaHHSM MTAKETy KOMIT'IOTEPHUX [TPOTpaM.
HoBu3sHa - Briepiue BCTaHOBJIEHA [1isl I€KiJIbKOX KOHKYPYIOUMX [TPOLIECIB IIPU rapsiviil ITaMIOBL: OgPi6GHIOBAHHS

€JIEMEHTIB TOHKOI CTPYKTYPHU Ta iX 30i7bIIeHHs], 3MiLlHEHHS i 3HEMIIIHIOBaHHS, AedopmaliiiiHe 3MilJHEHHS i



"3a71iKOByBaHH4 JlePEKTIB" B pe3ysbTarti "camoBignanoBaHHs". [loka3aHo, 1110 B IPOLECi rapsidoro MITaMITyBaHHS
(dopmyeTbCs rpajlieHTHA TOHKA KpUCTajiyHa CTPYKTypa M0 [epepidy 3aroTOBKU. Briepiie MmsiXxoM BUKOPUCTaHHS
Cy4yacCHUX MiX0MiB B 00p0o06JIeHH] JaHUX peHTreHorpadii - MeTony rapMOHIUHOr0 aHaslisy npodino peHTreHiBChKOi
JIiHii 1 MEeTOAY anpoKCHUMallii 3 3aCTOCYBaHHAM I1aKETy KOMIT'IOTEPHUX [IPOrPaM OTPUMAaHI KiJIbKiCHI XapaKTepUCTUKN
rapameTpiB TOHKOI CTPYKTYPU B Pi3HMX YaCTHUHAX IITAMIIOBKY B 3aJIEXKHOCTI Bill XIMiYHOIO CKJIady Ta
TEXHOJIOTIYHUX (PAKTOPIB iX BUTOTOBJIEHHS. Briepiie, 3 ypaxyBaHHSM BHYTPIilIHbO3EPEHHOM CTPYKTYpH, BUSHAYEHO
TeMIIEpaTypy HarpiBaHHS Iif IWITaMITyBaHHS, [IPY SIKUX B JOCJIJ)KyBaHUX TOPOLUIKOBUX rapsiYellITaAMIIOBAHUX CTaJISIX
(popMyeThCS CTPYKTYypa 671M3bKa 0 OGHOPiNHOI. [IpakThyHe 3HaYEHHSs pe3yJIbTaTiB - Ha OCHOBI PEe3yJIbTaTiB
IOCJiIKeHb 3aKOHOMipHOCTe (pOpMyBaHHS TOHKOI CTPYKTYpH 3aJ1i3HOI MaTpuLii ripu B3aemoaii 3 Cr3C2
OOGrpyHTOBAHO BUOip ONTUMMAJbHUX TEXHOJIOTIYHUX [TAPAMETPiB IPOLECY CTBOPEHHS IIOPOIIKOBOTO
KOHCTPYKIIMHOrO 3HOCOCTiMKoro marepiany tuny KXOK. Ha ocHOBI opo1IKiB, 10 NifgaBaaucs Bioponomeny
npotsirom 15 - 30 roivH i Manu NOJroHi30BaHy CTPYKTYPY MicCJIsl BiIHOB/IIOBAJIbHOTO Bifmnay, 6yJu CTBOPEHi

BYIJIELIEBi CTajli BUCOKOI MilJTHOCTI 3 YCIIaIKOBAHOIO TOHKOKPHUCTAIYHOIO CTPYKTYPOIO.

2. The object of investigation is the fine structure in powder steels of structural application. The aim is to establish
the regularities of formation of a substructure in different regions of specimens from powder structural steels
depending on technological manufacturing parameters and use qualitative characteristics of the fine structure for
predicting and controlling the strength properties of powder structural steels. The used methods are - chemical,
metallographic, scratch hardness, X-ray phase, X-ray diffraction, and electron probe X-ray analysis. Novelty of
work - During powder steel hot formation several opposite processes have been disclosed, namely: fine structure
elements integration and their disintegration, strengthening and softening, a strain hardening and self-annealing,
healing of defects. It is shown, that during hot formation the essentially gradient fine crystalline structure is
shaped on the profile of a blank. For the first time by use of the modern information handling of a X-radiography, -
a method of harmonic analysis of an X-ray line profile and an approximation method with application of a package
of computer programs, - the fine structure quantitative adjectives in various parts of press form are received in
conformity with their chemical composition and process factors of their production. For the first time, with taking
intragranular structures into consideration, heating temperatures are defined at which the structure of observable
hot forming powder steel blanks are closed to isotropic. The practical significance of results - lies in the fact that,
based on the regularities of formation of the fine structure of the iron matrix during interaction with Cr3C2, the
choice of optimal technological parameters of the manufacturing process of a KKhZh-type structural wear-
resistant material was substantiated. On the base of powders that were subjected to vibratory ball milling for 15-20
h and had a polygonized structure after reducing annealing, high-strength carbon steels withan inherited fine-
crystalline structure were obtained.
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