
IJ 

HTEPMH'IECRAJI OIJPAlJOTRA METAJIJIOB 
",,8PIIHI. \Ill'll, 202a 

COAEP>KAHME 

CTPYKTYPA M<1lA30BbIE nPEBPALI.IEHMH 
YCTMHOBI1(MKOB to. M. 6Lo1HapHbie rpaaoaue ALo1arpaMMbl BMe­
rannoaeneuna . . . . . . . . . . . . . . . . . . . .. .. 3 
HOBMKOB B. to. BnLo1RHLo1e paaepoca paaaepos ALo1cnepCHblX 
'iaCTLo111 BCTpYKlYpe Ha pOCT 3epHa CTanLo1 . . . . . . . . .. . . 10 
MaiicypaA3,e M. B., KyKnMHa A. A., nefieolleB A. M., Haaepo­
aa B. B. AHanLo13 KLo1HeTLo1KLo1 Lo130TepMLo1'leCKOrO 6e~HLo1THoro 

npeBpallleHLo1R BnerLo1poBaHHblx CTanRX . . . . . . . . . .. . . 15 

TEPMMliECKAH MTEPMOMEXAHMliECKAH 
06PA60TKA 

nOfiaHoB M.n.,llnaroaC. M., 30pMHa M. A., YpI\eB H. B., Mac­
neHHMKOB K. Ii. BnLo1RHLo1e pe>KLo1MOB KOHTponLo1PyeMo~ repao­
MeXaHLo1'leCKO~ 06pa60TKLo1 Ha CTPYKlYpHO-rexcrypnse co­
CTORHLo1R HLo13KoyrnepoALo1cTO~ HLo13KonerLo1poBaHHo~ CTanLo1.. . . 26 

XMMMKO-TEPMMliECKAH 06PA60TKA MnOKPblTMH 
M. AcnaH 'iaKblp. BnLo1RHLo1e COCTaBa rasoaoa CMecLo1 Ha Lo13HO­
COCTO~KOCTb Lo1 KOPP03Lo1oHHbie CBO~CTBa OKCLo1HLo1TPLo1AHblX 
nneaox Ha aycTeHLo1THo~ Hep>KaBelOl1(e~ CTanLo1 316L 
(03X17H14M3) . . . . . . . . . . . . . . . . . . . . . .. . . 35 
KOBTYHOB A. M., XOxnOB to.to., Enbl\OB B. B., BepwMHMH n. B. 
lJ1ccneAoBaHLo1e npoueccoa epOpMLo1poBaHLo1R Lo1 CBO~CTB Ha­
nnaBneHHblX Ha TLo1TaH HLo1KenLo1AOB TLo1TaHa " . . 43 

liyrYHbl 
lio-XaHb 'i3aH, Xao-HaHb nM, U3e-IiMH Jho, ryii-MH USIO, 
Cl>y->K3Hb CHO. BnLo1RHLo1e TepMLo1'leCKO~ 06pa60TKLo1 Ha MLo1KPO­
CTPYKlYPY Lo1 TBepAOCTb sanxa Lo13 BblCOKOXPOMLo1CTOro 'lyryHa . . 48 

KOHCTPYKLlMOHHblE CTAllM 
naHOB A.D., KYollPHBI\eB E. A., HayMoB C. B., tlepuaa A. C., CM­
MOHOB to. H., CanMl1(eB r. A. 3BonlOllLo1R rpaALo1eHTHo~ CTPYK­
ryps: npLo1 TepMLo1'leCKO~ 06pa60TKe MeTacTa6Lo1nbHo~ aycre­
HLo1THO~ Hep>KaBelOllle~ CTanLo1, nOABeprHYTO~ xonoAHo~ pa­
ALo1anbHo~ KOBKe. . . . . . . . . . . . . . . . . . . . . .. . . 58 

CBAPHblE COEtlMHEHMH 
PeHaH MeHw naHoIIenn, TbHro TayxeH Poccano, AMoro 
Tpearo IiY33anM, rMnbepMe Bbeiipa lipara neMoc, Knefiep 
POollPMro Ae nMMa necca, AaHM3nb CapaMBa, Ayrnac Map­
TMHal\I\M, A1tJOHCO PerynM. CoeALo1HeHLo1e 'lyryHa FE55006 Lo1 
CTanLo1 SAE 8620 CLo1cnonb30BaHLo1eM rexuonoraa TpeHLo1R BO-
ARHoro cronoa (FHPP). . . . .. . . 67 

I TERMICDESKAYA OBRABOTKA METALLOV 
\0818181. \lfll'il.202a 

CONTENTS 

STRUCTURE AND PHASE TRANSFORMATIONS 
Ustinovshchikov Yu. I. Binary phase diagrams in the science 
of metals. . . . . . . . . . . . . . . . . . . . . . . . . ... 3 
Novikov V. Yu. Effect of scattering of fine particle sizes in the 
structure on grain growth in the steel . . . . . . . . . . . . . . 10 
Maisuradze M. V., Kuklina A. A., Levedev D. I., Nazarova V. V. 
Analysis of the kinetics of isothermal bainitic transformation 
inalloy steels . . . . . . . . . . . . . . . . . . . . . . .. . . 15 

THERMAL ANI) THERMOMECHANICAL 
TREATMENT 

Lobanov M. L., Platov S. I., Zorina M. A., Urtsev N. V., Maslen­
nikov K. B. Effect of controlled thermo mechanical processing 
routes on the structural and textural states of low-carbon 
low-alloy steel. . . . . . . . . . . . . . . . . . . . . . .. . . 26 

THERMOCHEMICAL TREATMENT AND COATINGS 
M. Asian Cakir. Influence of gas mixture ratio on wear and 
corrosion properties of oxynitrided films for 316L 
(03Kh17N14M3) austenitic stainless steel. . . . . . . . .. . . 35 
Kovtunov A. I., Khokhlov Yu. Yu., EI'tsov V. V., Vershinin L. V. 
Investigation of the processes of formation and properties of 
titanium nickelides welded on titanium . . . . . . . . . .. . . 43 

CAST IRONS 
Bo-Han Zhang, Han-Nan Li, Jie-Bing Liu, Gui-Ying Qiao, 
Fu-Ren Xiao. Effect of heat treatment on microstructure and 
hardness ofa high-chromium cast iron roll. . . . . . . .. . . 48 

STRUCTURAL STEELS 
Panov D.O., Kudryavtsev E. A., Naumov S. V., Pertsev A. S., Si­
monov Yu. N., Salishchev G. A. Evolution of gradient structure 
under heat treatment of metastable austenitic stainless steel 
subjected to cold radial forging . . . . . . . . . . . . . .. . . 58 

WELDED JOINTS 
Renan Mensch Landell, Thiago Tauchen Rossatto, Diogo 
Trento Buzzatti, Guilherme Vieira Braga Lemos, Cleber Rodri­
go De Lima Lessa, Daniel Saraiva, Douglas Martinazzi, Afon­
so Reguly. Joining FE55006 cast iron and sae 8620 steel by 
friction hydro-pillar processing . . . . . . . . . . . . . .. . . 67 

CAaHO B Ha60p 01.06.2023. nOAnLo1caHo K nesara OpLo1rLo1Han-MaKeT nO/1rOTOBneH B Lo1311aTenbCTBe nepene'laTKa MaTepKanOB K3 lKYpHana B03MOlllHa 
20.07.2023 «<!>onLo1yM» npK 06A3aTenbHOM nKCbMeHHOM cornaCOBaHKK 

oopaar 60x84){ EiyMara MenOBaHHaH. ne'laTb 
Ornesaraao BTLo1norpa¢JLo1Lo1 Lo1311aTenbCTBa «<!>onLo1yM» 

CpeAaK~Keii lIlypHana. 

omceraaa. LteHa cBo6oAHaH (127238, Mocxsa, ):lMLo1TpoBcKoe W., 157, 3acOAeplllaHKe pemaMHblx MaTepKanoB OTBeTCT­
Ycn. nex n. 8,37. Y'l.-Lo1311. n. 10,32. 3aKa3 14/23 Ten. (499)258-08-28, E-mail: info@folium.ru) BeHHOCTb aeeer pemaMoAaTenb. 

l
 


