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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka HayKOBO OGI'PYHTOBAaHUX TEXHOJIOTIYHUX pillleHb BUPOOHULITBA i €(EKTUBHOTO BUKOPUCTAHHS

BMCOKOMIIIHOTO (haCOHHOrO IIPOKATy B iHHOBALiTHUX OYyiBE€JIbHUX i TPAHCIIOPTHUX KOHCTPYKLIiSIX.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

The development of scientifically based technology solutions production and effective use of high-strength shaped

sections in innovative building and transport constructions

Pedepar yKpaiHCBKOIO:

B naHiit po6oTi 3anTponoOHOBaHi TEXHOJIOTIUHI pillleHHs 3 MaCOBOTO BUPOOHUIITBA BUCOKOMILIHOTO (PaCOHHOTO
IIPOKATY 3 [OCJIiIPKEHHSIM BiITIOBiHOCTi OTPMMAHOI0 KOMILJIEKCY BJIACTUBOCTEH IIPOKATy BUMOIaM JI0 MaTepiasiB
HOBOTO ITOKOJIiHHS. 30KpeMa eKCIIEPUMEHTAIbHO JOCIiIKEH] 3aKOHOMIPHOCTI (POPMYBaHHS CTPYKTYPHOI'O CTaHY
TepMOMEXaHIYHO 3MiLlHEHMX KOHCTPYKLiNHUX cTajeil. [TokazaHo, mo dopmyBaHHS crienipiyHoi yriopsgKoBaHoOI
MaKpPOCTPYKTYPHOI HEOZHOPILOCTi 3a6e3nedye MOKJIMBICTb OTPMMaHHs (PaCOHHOrO IIPOKATy KJacis MirjHocTi 390-
480 3 3a10BIJIBHMM KOMIIJIEKCOM MEXAHIYHUX Ta €KCIUIyaTalifHUX BJIACTMBOCTEN. Briepie rnokasaHa MOXJIMBICTb
(hOopMyBaHHS CHUMETPUYHUX Ta ACUMETPUYHUX ABO- Ta TPhOX~- LIAPOBUX CTPYKTYP IO TOBIIMHI IIPOKATY 3aMiCTh
TPaOULiMHUX CHUMETPUYHUX ITSITUIIAPOBUX. JloCifKeHi 3aKOHOMIPHOCTI POPMYBaHHS CTPYKTYPHOIO CTaHY
KOHCTPYKLIMHUX CTajlel 3 KapOOHITpUIHUM 3MilJHEHHSIM Ha 06a3i cuctemu MikposieryBaHHs Al+Ti+N. ITokazaHo
MOYKJIMBICTh BUPOOHUIITBA BUCOKOMILIHOTO (haCOHHOTO MpOoKaTy KiaciB MinHocTi 390-440 3 3a10BiTbHUM
KOMIIJIEKCOM MEXaHIYHUX Ta €KCIUTyaTaliiHUX BJIaCTUBOCTEN B rapsuyeKaTaHOMy CTaHi. Takuii piBeHb BIaCTUBOCTEN
B rapsiyekaTaHOMYy CTaHi 3a0e3I1e4yeThCsl 3aBIsIKU (POPMYBAaHHIO BUCOKOIMCIIEPCHOI (PEepUTO-TIEePJliTHOI CTPYKTypHU
Ta 3aiSTHHIO MEXaHi3MiB 3€DHOIPAaHUYHOrO 3MilHEHHS Ta 3MILIHEHHS JUCIIEPCHUMU YaCTKaMU HITPUIIB Ta
KapOoHiTpuziB. BcTaHOB/IEH] 3aKOHOMIPHOCTI (POPMYBaHHS CTPYKTYpH T0OJI4acTOro pepuTy Mpyu posnami
[1€PEO0XO0JIO/I)KEHOI'0 ayCTEHITy B KOHCTPYKLIHHUX CTaJsIX 3 KAPOOHITPUIHUM 3MillHEHHSIM. [TokazaHa MOKJIMBICTh
OTPMMAaHHS BUCOKOMIIIHOTO (pAaCOHOTO MTPOKATy 3 TpaHulielo MIMHHOCTI 10 550 MIIa i 3 3a/10BiIbBHUM KOMILJIEKCOM
MEXaHIYHUX Ta €KCIUIyaTaliiHUX BJIACTUBOCTEN. TaKuil KOMILJIIEKC BJIACTUBOCTEN OCSATAETHCS 32 PAXYHOK
dhopMyBaHHS CTPYKTypH roiyactoro Gpepury mif yac posnany B 6€iHITHINM 06J1aCTi 1epeoxo0IKeHOT0 ayCTeHITy
craseil MikposieroBaHux cuctemolo Al+Ti+N. 3¢opMoBaHa CTPyKTypa rosibuyacToro Gepury Biipi3HsE€TbCSI BUCOKUM
CTyIlEHEM PO30pi€HTYBaHHSI GEMHITHUX PEIOK, 110 J03BOJIsl€E OTPMMATH BUCOKI TOKA3HUKU yAPHOI B'I3KOCTI Ta

BTOMJIIOBAHOI MilIHOCTi.

Pedepar aHI1iliChKOIO:

In the work technologies for mass production of high-strength shaped rolled products with high enough complex
of properties have been developed. In particular, the regularities of the formation of the structural state of
thermomechanically strengthened structural steels have been experimentally studied. It has been shown that the
formation of a specific ordered macrostructural inhomogeneity provides the possibility of obtaining shaped rolled
products with strength 390-480 MPa with a satisfactory mechanical and operational properties. The possibility of
forming symmetrical and asymmetric two- and three-layer inhomogeneous structures in terms of rolled thickness
instead of traditional symmetrical five-layer structures has been shown firstly. The peculiarities of the formation of
the structural state of steels with carbonitride hardening on the basis of the Al + Ti + N microalloying system have
been studied. The possibility of production of high-strength shaped rolled products with strength 390-440 MPa
with a satisfactory mechanical and operational properties in the hot-rolled steel has been shown. This level of
properties in the hot-rolled steel is provided by the formation of a highly dispersed ferrite-perlite structure.
Peculiarities of formation of acicular ferrite structure during decomposition of undercooled austenite in steels
with carbonitride strengthening have been established. The possibility of obtaining high-strength shaped products
with a yield strength of up to 550 MPa and a satisfactory mechanical and operational properties has been shown.



The complex of properties is achieved due to the formation of the structure of acicular ferrite during the
decomposition in the bainite region of undercooled austenite of steels microalloyed by Al + Ti + N system. The
formed structure of acicular ferrite is characterized by a high degree of disorientation of bainitic laths, which
allows to obtain high toughness and fatigue strength.
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