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HALIIOHATTbHA AKALEMIA HAYK YKPAIHW
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MEXAHIKA MATEPIANIB

MixxHapoaHWIn HayKOBO-TEXHIYHUI XKypHan
3acHoBaHWi y CiuHi 1965 poky
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nucTonag — rpyaeHb

3MICT

Cwmisn O. /1., Cmyoenm O. 3. ®pakTorpadivHi 03HAKH TIrallMKIOBOi BTOMU
Ta HABOJHIOBAHHS TPHBATOCKCILTYATOBAHNX TEIIOTPUBKUX CTATECH. .. cvvevevevenrereneennenn, 5

HociipkeHo cTpykTypy Ta po3mofin BomHio B crtami 16I'HM micns ii TpumBanoi
(~28-10* h) ekcmyaranii y kopryci 6apabaHHOro KOT/a 3a 3HAYHOI KiTLKOCTI Tyc-
KiB-3ynuHOK (1830), sikmil 3pyiiHyBaBcsl IiJi 4ac ONPECOBYBAHHS IICIS PEMOHTY.
BcraHoBIEHO PO3MOMINT JIOKAIBHOTO BMICTY BOJHIO B PI3HHX 30HaX IO TOBIIHHI
CTIHKM HOTr0 KOPIYCY 1 BUSBIICHO, 1110 HABOJHIOBAHHS BILIMHYJIO HA MEXaHi3M MaJo-
IUKIIOBOTO YTOMHOTO pyiiHyBaHHsS Metany. [IpoTte 3adikcoBaHO Takoxx (pakrorpa-
(iuHI O3HAKW TIraIMKIOBOi BTOMH. 30KpeMa, pyHHYBaHHS 3apOUKyBaJIOCh HE Bij
TIOBEPXHI KOPIyCy, a Ha TEBHIM TIMOWHI BiJ HEl, M0 y3TOJUKYEThCA 3 PO3MOITIOM
BOJHIO B #oro criHmi. KpiM Toro, Ha 31aMi BHUSBJICHO aTWUIOBI OKPYTJi (parMeHTH,
SKi TTOB’SI3aJIM 31 CYMICHMM BIUTMBOM BOJHIO 1 TIrallMKJIOBOi BTOMH 4Yepe3 He3HayHi
KOJIMBAHHS TEMIIEPATYpH i HANpyKeHb. IX KiNbKiCTh 3HAYHO BHILA, Hi’K KOHTPOJIbO-
BaHMX 3YIMHHOK, aJie Y3rO/KYEThCS 3 HE3HAYHUM BIIXHMJICHHSIM TEXHOJIOTIYHUX IMapa-
METpIB BiJl perllaMEHTOBAaHUX BUMOT, sIKi, SIK TIPaBUJIO, He (PIKCYIOTH ITiJ] Yyac eKcIuya-
tarii. Lo ocobnmBicTe HEOOXiTHO BpaXxOBYBATH, OLIHIOIOYH PECypC yCTaTKyBaHHS,
€KCIIIIyaTOBAHOTO 32 HaBOJAHIOBAaHHS METaIy.

KurouoBi cioBa: sodensv, HasoOHI06aHNA MEeMANy, MeXanizm PYUHYS8AHHS, 0cepeoKu
PYUHY8anHs, ¢paxmozpagiuni 03naKu 2ieayukiosoi 6momu.

Bunap B. A., Bacunie X. b., Payvka H. b., Ieawxie B. P., Yyuman M. P.,
Hayxo . M. BrunB TeMIiepaTypH i THCKY BYTJIEKHCIIOTO ra3y
Ha KOpO3iI0 Ta KOpO3iHHO-MeXaHIuHe pyHHyBaHHs TPYOHHX CTaiei
N (00 (1138 107 00y 2 Ten 1 02: 317 010 )1 FO S 16

Hocmimkerno BrumB temneparypu (20...120°C) Ha Kopo3ito Ta KOpo3iHHO-MeXaHIuHe
pyiinyBanHs MapreHcutHuX craneit JFE-13CR-80 (I), JFE-13CR-95 (II), JFE-HPI1-
13CR-110 (IIT) i JFE-HP2-13CR-110 (IV) y moxmenpHili miactoBiii Boxi (MIIB) 3a
TUCKY BYTJIEKHCIIOTO Ta3y 1 i 6 atm. BcraHoBNeHO, M0 MBHIKICTH KOpo3ii craneii I 1
Iy MIIB 3a Pco, = 6 atm y 440 pa3iB Buia 3a5exHo Bij Temneparypu, Hix I 1 IV.
MaxkcumaneHy mBHAKICTE Koposii craneid I 1 Il cmocrepiramm 3a temmeparypu 60°C:
0,11...0,16 g/(m*h). Enexrpoximiuni nocmimkenas y MIIB mpu 20°C i Pco, = 1 atm
nokazanu, mo craui I 1 IV criiikimi no koposii, Hix [ i II. 3a crarnuHnx HanpyeHb
o = 0,600,, Temneparypu 20°C i Pco, = 6 atm JokanbHOT Kopo3ii craneir y MIIB ne
BUSIBJICHO. 32 BUILMX TEMIIEPATyp Ha MoBepxHi AedopmoBanux craieid I i I 3’sBistroTh-



Cs1 BUpa3KH, SIKi MOXKYTh iHII[IFOBaTH PO3BUTOK TPIIUH. 3a CTATUYHUX HANpPy>KEHb i
BUIIMX TeMIeparyp JokanbHOi koposii cranei III i IV He BusBieHo. 3a MOBLIEHOTO
postaryBanns (mBuakicts 107° s7') y MIIB 3a Pco; = 1 atm MexaHiuHi BJIaCTHBOCTI
craneit 11, III i IV 3MmiHIOIOTECSI HECYTTEBO. BusBIEHO 3HAUHMI BIUIMB KOPO3iHHOTO
CepelOBHUINA Ha MEXaHI4HI BIACTHBOCTI CTaJli, IO ITOB’S3aHO 3 BUCOKOIO KOHIIEHTpA-
I[I€F0 KOPO3iMHO-aKTUBHUX HEMETATIYHUX BKJIIOUCHb, sIKA IICPEBHUIIYE TOMYyCTUMI Me-
ki, Beranorneno, mo crami [ i 11 MaroTh MeHIIU# Omip HU3bKOUMKIIIUHIN KOPO3iiHHIH
BroMi. JloBrosiunicts crameit III i IV 3a mukmivyHOrO HampyxeHHs ¢ = +500 MPa
3HWXKYEThcd Ha §8...9%.

Kawu4ori ciioBa: mapmencumui mpyoui cmani, memnepamypa, Kopo3is, 6y21eKuciull
2a3, Mexaniyli 61acmueocmi.

3sipko O. I, Qupynvnux O. T., /[3io6a 1., Kpem H. B., Jliney C. Binus

0COOJIMBOCTEHN CTPYKTYPH cTajeit oocaqHux TpyO Ha iX MexaHi4Hi
BIIACTHUBOCTI T BOJHEBY KPIXKICTD .. .eeuteuteseeneerseeteeneanseeneesseensesseensesneensesseensesseesnnsens

[IpoananizoBaHO MeXaHiIUHI BIACTHBOCTI cTaneil oOcamHuxX TpyO pi3HHX KaTeropiit
MirHOCTi. [ToKa3aHO HETUITIOBO HIXKYHMH OIip KPUXKOMY PyWHYBaHHIO CTali MEHIIOT
MIITHOCTI, SIKa Majla 0COOJIMBY (PEpPUTHO-TICPIITHY CTPYKTYPY 3 BEJIMKHUMHU 3€pHAMH
MepIIiTY Ta By3bKOIO OOJISIMIBKOIO (hepHTy HaBKOJIO HUX. ba3oBi MexaHiuHi BJIACTH-
BOCTI CTaJicil TPOaHATi30BaHO 3 BUKOPUCTAHHIM CICI[iaJIbHOTO MiXOMy, B OCHOBI
AKOTO JIe)KATh ICTHHHI Aiarpamu po3Tsry. [lokasano, mo KpuxKkimia cTaie Ma€ OiibIie
HDK y/BiYi HIXKUY ICTHHHY IJIACTHYHICTh Ha CTajii pOpMyBaHHS Ha 3pa3Ky IIUHKH i
[leil YMHHUK BBa)XAIOTh BIATIOBINAJIBHUM 32 HU3BKHH OMIp KPUXKOMY PYHHYBaHHIO.
Cranp MeHIIOi MIIHOCTI 3 TPyOOMUCIIEPCHOIO CTPYKTYPOIO Majla TaKOX OCOOIMBO
HU3BKHH OIip BOJHEBOMY PO3TPICKYBaHHIO, @ TAKOX HETHUIIOBE ITO€HAHHS HEJHiN-
HOi JiarpaMM HaBaHTKEHHS 3a BHIPOO Ha TPINIMHOCTIMKICTE 3 MaKpPOKPUXKHAM
XapaKTepOM PyHHYBaHHS.

KuarouoBi cioBa: obcadna mpyba, mixpocmpykmypa cmaneil, MexaHiuHi e1acmu-
socmi, ICmuKHA 0lazpama po3msey, Onip KPUXKOMY PYUHYE8AHHIO, 600HE8d KPUXKICIb.

Tepyux O. M., Kosby3 M. O., I'vaa T. I'., Kopuiii C. A., €3epcvra O. A.,

Ianosax H. JI. Kopo3iiiHa TpuBKiCTh MOAM(DIKOBAHUX aMOP(HUX CIIJIaBiB
HA OCHOBI 321132 Y CYTBQATHIH KHUCIIOTL..vvevrerveerenrereressesssesenssessesssenseessesseessesssesssses

MeronaMu XpOHOITOTEHIIIOMETPii, IUKIIYHOI BOJBTAMIIEPOMETPIl Ta €NEeKTPOXiMid-
HOT IMITeIaHCHOT CIIEKTPOCKOIIIT I0CHIPKEHO KOPO3iiiHy TPUBKICTh CILIABIB Ha OCHOBI
Fe y Bogaux posuunax H,SO. pisHOi koHmeHTpamii. [Tokasano, oo 3i 301TbIICHHIM
IIBUIKOCTI CKaHyBaHHS TIOTEHITIay Ta TPHBAJIOCTI KOHTAKTy 3 arpeCHBHUM CEepPeIOBH-
[IeM MOTEeHLaN KOpOo3ii 3CyBalOThCS B aHOJIHY CTOPOHY. 3a pe3yJIbTaTaMH eJIeKTPO-
XIMIYHHX JOCIIIKEHb BUSBJICHO, 110 ciutaBu 3 pogaTkamu Cu, Nb, Ni, Cr Ta Mo ko-
PO3IHHOTPUBKIIII, a MOH(DIKAIlisA SMIHHUM MarHETHUM I0JIEM ITiIBHIIYE IIt0 TPUBKICTb.

Kuaro4oBi ciioBa: amvopgui cnnasu, Kopositina mpusKkicms, el1eKmpoximiuni xapakme-
PpUCmUKU, CyTb@amua KUCI0ma, 3MiHHe MazHemHe noJe.

Zhigang Liu, Yenine O. A., Canyacax A. . MateMaTHaHEe MOJICITIOBaHHS

HarpoMa/KeHHS MOLIKOXKEHb B YMOBAX MMOB3Y4O0CTi Ta KOPO3iiHOTO
PO3TPICKYBAHHS KOHCTPYKITIHHUX MATCPIAIIIB. ...euveevvereeerereenrenseesenseesessnesesseessessnenses

Po3pobieno MaTeMaTHYHy MOJENb HarpOMaKeHHs IOIIKOPKEHb 3a MOB3y4OCTi Ta
KOpO31HHOTO PO3TPICKYBaHHSI KOHCTPYKIIHHMX MaTepiaiiB, Ky anpoOOBaHO JJIsi BU-
3HAYCHHS MOKA3HUKIB JOBTOBIYHOCTI MPSAMONIHIHHOI JIJITHKH TETIOOOMIHHHX TPYO
[aporeHepaTopiB aTOMHUX €JIEKTPOCTAHIIN 3a CKIIaJIHOrO HaBaHTa)XEHHS. BcTaHOB-
JICHO BIUIMB TOBIUMHHU TPYO, THCKY B IpyroMy KOHTYpI 1 XIMIYHOTO CKJIaay arpecus-
HOTO CEPEIOBHIIA Ha PECYPC EIEMEHTIB KOHCTPYKIIiH.



KuarouoBi ciioBa: xoposushne cepedosuuje, nossyuicms, euepeis OegopmysanHs,
NOWKOONCEHHS, 00820BIUHICHIb.

Ckobno T. C., Knouko O. IO., |Cioawenxo O. 1|, Benxin H. JI., Asmyxos A. K.,

Manvyes T. B., [epsaokina €. C., Konnauenxo H. M. O3Haku nerpanarii
KapOigHuX (a3 y XpOMOHIKEIeBOMY YaBYHI 3a TEMIIEpaTyp eKCILTyaTarlii
TIPOKATHIX BAITKIB. ... ..c.teutetereetereesersesestesesteststestasentesenteseneesensesessesessesessesessesesseneasesnsensens

JocmimKkeHo IpUYrMHE | 03HAKU AETpafalii IeMEHTHTY B XPOMOHIKEIIEBOMY YaBYHI
JUIsl BUPOOHMLITBA MACHBHUX IPOKATHUX BAJIKIB Ta OCOOJIMBOCTI CTPYKTYpPOTBOPEHHS
B LIEMEHTHTI 3a BIUIMBY POOOUYMX TeMIleparyp i JOKaJbHHX JedopMamiid mig gac ix
excruryaranii. [l 1boro BUKOPUCTaHO BUCOKOTEMIIEpaTypHE BaKyyMHE TpaBJICHHS,
11100 BUSIBUTH JMCIIOKallii, CKaHIBHY €JIEKTPOHHY MIKPOCKOIIIIO Ta METO]| ONITHKO-Ma-
TEMATUIHOTO omucy (a3 Ta iX HEOAHOPIAHOCTi. BcTaHOBIEHO, IO JAerpajarmis me-
MEHTUTY TIOB’sA3aHa 3 (OPMYBaHHAM IHCIOKALIHHOI CTPYKTYpH 1 mudysiero, sKi
CHPUSIOTh YTBOPEHHIO HOBHX THUIMIB KapOimgHMX (a3 HecTeXiOMETPHYHOTO CKIAy,
KBa3IKpPHUCTAIIYHOTO TpadiTy, a TakoX GepuTy i OcitHiTy. BusBieHo MOXIHBI KOMOI -
Hallii HOBOYTBOpeHHX (a3, siKi TaKOXXK BIUIMBAIOTh Ha cTalOLIbHICTH KapOiniB. 3a pe-
3yJIbTaTaMy JOCIIKEeHb c(HOPMYJILOBAaHO PEKOMEHJAMl /ISt MiJBHIIEHHS cTaliib-
HOCTI CTPYKTYPH LIEMEHTHUTY Ta 3HWKEHHS HAIIPY>KEHb y BaJIKaX.

KuarouoBi cioBa: xkapbiou, decpadayis, cmpyKmypHa HeOOHOPIOHICMb, OUCIOKAYIs,
ouysis, Xxpomonixenesull vagyH, cmaoinizayis kapoioy.

Konosanenxo I. B., Mapywax I1. O. Knacudikariist ToBepXHEBUX TEXHOJIOTTYHUX

Je(eKTIB y METAIOMPOKATI 33 JOIIOMOTO0 TJTHOOKOT HEHPOHHOT MEPEXKi..........v........

Po3po6iieHo Ta JoCIiKeHO aBTOMAaTU30BaHUi METO/T KiIacudikalii TphOX THIIIB TeX-
HOJOTiYHMX NedekTiB Meranronpokary. OCHOBOIO MeTonqy € Kiacugikarop Ha 06asi
HeriponHoi Mepexi ResNet50, skuit qae 3Mory po3pi3HATH HA 300paKEHHSX IIOCKUX
TIOBEPXOHb IMOLIKO/HKEHHS TPHOX KJIAciB 3 TOUHiCTIO 95,8% Ha TecTOBHX JaHHX 3 He-
30aIaHCOBAaHOO KUTBKICTIO 300pakeHb Pi3HHX BUAIB. [y HaB4aHHS Kiacudikaropa
BHKOpHCTaHO ~88 THC. 300paxkeHb. [Toka3aHo, MO 3aCTOCYBaHHS PO3POOJICHOI MOJENi
Ha 6a3i Helipomepeski ResNet50 3abe3neuye BiIMiHHI TOKA3HUKH MTPOIYKTUBHOCTI, BH-
COKY IIBHJKOJIIO 1 TOUHICTB, 110 POOUTH Takuil KinacudikaTop IiEBUM IHCTPYMEHTOM
JUIS 337184 TEXHIYHOT J1arHOCTHKH 1 HEpyHHIBHIUX METOAIB KOHTPOJIO JUIsl Kiacuika-
1i1 eexTiB Ha MOBEPXHIX METATOIPOKATY.

KiawuoBi cioBa: npoxam, nogepxnesi Oepexmu, po3nisHABAHHS, KIACUPDIKAmop,
NOUKOONCCHHS.

Bnixapcoxuit A. 3., Maxcumenxo O. I1. OuiHioBaHHs MIITHOCTI 1 Ae()OpMaTHBHOCTI

TEPMO3MIITHEHOT APMATYPH. ...ceevenveeneeueeneesutensesstenteestesseentesseensesseensesaeensesseesseensessneesnses

Hocnimkeno 3MiHy MIHICHUX 1 JedopManifHuX XapakTepUCTHK PI3HUX CTPYKTYp-
HUX mapiB TepmosMinHeroi apmarypu AS00C. IToOynoBaHO yMOBHI Ta icCTHHHI Hia-
rpaMyl pyHHYBaHHS 33 PO3TATY LMJTIHAPUYHHUX 3pasKiB Pi3HOTO CTPYKTYPHOTO CTaHy,
BUTOTOBJICHUX 3 apMaTypHOTO CTPW)XKHS. BCTaHOBIIEHO 3MiHY MEXaHIYHHX XapakTe-
PHCTHK apMaTypHOI cTaji Ul Pi3HHX CTPYKTYpHHMX CTaHIB Ta IOKa3aHO iX 0coOim-
BOCTI Mij 4ac pydHyBaHHs. Po3paxoBaHO iCTUHHI Hampy)KeHHs pyHHYBaHHS apMa-
typHoi crani AS00C 3a ictuHHUMH AedopMallisiMi, BU3HAYEHHUMH METOAOM LU(pO-
BO1 KOpeJsMii 300pakeHb UL PI3HOTO CTPYKTYPHOTO CTaHy MaTepiary apMaTypH.

Kuro4oBi ciioBa: mepmosmiynena apmamypua cmanv A500C, icmunui Hanpysicenns,
icmunna oeghopmayis, yugposa Kopensayis 300paxicens.

Ycoe B. B., Ulxamynsx H. M., Caguyk O. C., Pubax H. I. Briius Buny

nedopmarii i TeKCTYpH Ha ITOIIKOIKYBaHICTh Ta MEXaHIYHI BIACTUBOCTI
MarHI€BOTO CIUIABY ZE10........coiiiiiiiieiiiieiecie ettt sv e



Jocmimkeno BIUIMB 0OpOOKH €KCTPY3i€l0 3 MOJANBIINM BaJIbIIOBAHHAM Y MOEAHAHHI
3 BIATIATIOM Ta 3MIHOKO HAINPAMKY ITicIsS KOXKHOTO MPOXO0y (BUXiIHUI JIUCT) 1 3HAKO-
3miEHuUM BurHHOM (3B) 32 0,5; 1; 3 Ta 5 cycles, a TakoX TEKCTypu Ha MapaMeTp II0-
HIKOJPKYBAHOCTI D, TIPY>KHI Ta MEXaHI4HI BJACTUBOCTI 32 OJHOBICHUX BHUIPOOYBaHb
Ha pO3TST (TPaHUIIO MIHOCTI Gz, YMOBHY I'DaHHIIIO TUIMHHOCTI Gy, Ta BiJIHOCHE BH-
JoBxeHHs Al/) criiaBy MarHiro 3 IUHKOM, IIMPKOHIEM 1 PiJKICHO3eMEIbHIMHU MeTaja-
mu ZE10. [TapameTpy NOIIKOKYBaHOCTI BU3HAYAIN 31 3MIH MOJYJIsI IIPY KHOCTI TIic-
JIs1 BIZIMOBITHOT KUTbKOCTI UKIIIB 3B BIIHOCHO HOT0 3HaYeHb Y PI3HUX HANPSMKAX BH-
X1THOTO JIMCTa Ta PO3PaxOBYBAIHM 33 MOJAEISAMH €KBIBAIEHTHUX AedopMalii 1 mpyx-
HOi eHeprii. BcraHOBIIEHO, IO ycepeaHEeHI 3a BCiMa HANpsIMKaMH B JIACTaX CIUIaBY
MOy MPYXHOCTIi, TPaHUII MIITHOCTi, YMOBHI TpaHUIli TUIMHHOCTI Ta BiJHOCHI BHU-
JOBXKEHHSI 3MEHIIYIOTHCS, @ BIIMOBIIHI TMapaMeTpH ITOIIKOPKYBaHOCTI, HaBIIAKH,
301IBIIYIOTECS 31 3pOCTaHHAM KiJbKOCTI IUKIIB 3B 3a mapaGoniyHMMHU 3aKOHaMH.
AHI30TpOITiSl BUIIE3a3HAYCHUX XapaKTEPUCTHUK TAKOX 3MEHIIYETBHCS ITiJ] 4ac 3HAKO-
3MIHHOTO BHUTHHY. BusiBieHo, 1o Mik mapamerpamu TekcTypu KepHca, 3 opHOro
00Ky, Ta MOAYJSIMH TPYXKHOCTI, MapaMeTpaMH IMOUIKOKYBAHOCTI, TPAHHUIICIO MIill-
HOCTI, YMOBHOIO TPAHHUIICIO IUIMHHOCTI Ta BiTHOCHHM BHIOBKCHHSIM ICHYIOTh CHJIBbHI
KOpeJsAiiHi 38’ s3ku. OTpUMaHO BiAMIOBIIHI KBAJAPATHYHI PIBHAHHS perpecii 3 BUCO-
KAMH{ 3HAYCHHSAMH Koe]imieHTiB HaxidHOCTI anpokcumartii. [lokasano, mo Bumes3a-
3Ha4eHi 3MIHM JIOCHIPKYBaHMX BIIACTHBOCTEHl 0OyMOBJICHI, 31€0iJbIIOr0, 3MiHOIO
KpHucTanorpadiqHoi TEKCTYpH.

KorouoBi ciioBa: excmpysis, 6anvyioganis, 3HAKOIMIHHULL 6USUH, MEKCMYpPd, AHI30-
mponis, mooyas FOura, napamemp nowko0#Cy8aHocmi, KOpeisyis.

Ghazvinloo H. R., Honarbakhsh-Raof A. YucnoBe MOJCTIOBaHHS 30HU
TEPMIYHOIO BIUTUBY i/l 4aC Ia30/yrOBOTO 3BAPIOBAHHS METAIIB......cveevervrvereeveeennans

HuzpkoByrmenesi cram St37-2 mmMpoKo BHKOPHUCTOBYIOTH B aBTOMOOiNeOyiBHII
mpomucioBocti. ['azoxyrose 3BaproBanHs mertany (I'/I3M) ycmimHO 3acTOCOBYIOTH
JUIS1 3BapIOBaHHS CTAJICBUX €JIEMEHTIB Uuepe3 HOoro MpocToTy Ta ACHICBU3HY. 30Ha Tep-
MigHoro BBy (3TB) — me minisHKa MiX 3BapHUM 3’€IHAHHSIM Ta OCHOBHHM MeTa-
JOM, Jie 3’€THaHHS MOKE MaTH HalMEHINy B’S3KICTh 1 TOMy LIKaBUTh 0araTthoX J0-
ciignukiB. JocnimkeHo BB napamerpis ['/I3M wa mmpuny 3TB. Bukopucrano
oproroHasibHui MacuB Taryui, BigHomeHHs1 curHan/miym (S/N) Ta mucnepciiiHuii
anainiz (ANOVA) s aHanizy BIUIMBY IlapaMeTpiB 3BaproBaHHs Ha mupuny 3TB.

Kirwuosi cioBa: cmane St37-2, 2az00y206e 36aprosanisi, 30HA MEPMIYHO2O GNIUBY,
ananis.

babauenxo O. I, Kononenko I'. A., Ilooonvcokuit P. B., Caghpornosa O. A.
Cranb [Uis1 3aTI3HUYHAX PEHOK 3 TIOJIINIIEHUMH eKCILTyaTaliftHUMK
BITACTHBOCTSIMI. .......vuteutesteseeseaseasessessensansensensenseneaseaseaseeseasessessesansesensansensanseensesseassens

BuBueHO BIIMB XIMIYHOTO CKJady, rapsdoi miactuyHol Jedopmauii i TepMidHOI
00pOoOKH Ha CTPYKTYPY 1 BIACTHBOCTI MOCTIJHUX CTajel, MPU3HAYCHUX UIT BUTOTOB-
JICHHSI 3ali3HUYHUX PEeHOK. BCTaHOBIEHO BIUIMB IMEPBHHHOI JEHAPHTHOI CTPYKTYpH
Ha iX KIiHIEBY TEPIITHY CTPYKTypy. Po3pobneHo pexomeHmamii MO0 XiMiYHOTO
CKJIaoy Ta PEKHMIB TEPMidHOI O0OpPOOKH, SIKi TaAyTh MOXIUBICTH OTPUMATH BHCOKI
MIITHICTD Ta TBEPIICTh CTAJIL.

KawuoBi ciioBa: peiikosa cmans, eapawa niacmuuna Oegopmayis, mepmiuHa
00poOKa, MIKpoCmpyKmypa, meepoicme.

Cmyoenm M. M., Ilozpentok I. M., Yymano I'. B., I'6030eyvkuii B. M.
[TinBumeHHsT QyHKIIOHATEHUX XapaKTEPUCTHK MOKPUTTIB, OTPUMAHHUX
METOZOM TBEPAOTO aHOAYBAHHS ATIOMIHIEBUX CIUTABIB. ....euvevereerieereriererieneneesieeneennens



[IpoananizoBaHO NUISIXY MOJNIMIICHHS (PYHKIIOHATHHAX BIACTUBOCTEH MOKPHUTITIB Ha
TIOMIHIEBUX CIUIaBaX, OTPMMAHWX METOAOM TBEPJOTrO aHOMyBaHHs. BusiBieHo, mo
3axXMCHI XapaKTePUCTUKH TBEPJAOTO aHOJHOTO TOKPHTTS TICHO ITOB’sI3aHi 3 HOTo 1O-
pucrictio. Ilig yac iMImyIbCHOTO aHOMYBaHHsI BHACIINOK €(EeKTHBHOTO PO3CIIOBaHHS
(BimBeneHHS) TeIIa 32 HU3bKOI T'YCTHHH CTPYMY JiaMeTp IOp, HOPIiBHSIHO 3 MPOLIECOM
3a MOCTIHHOTO CTPYMY, 3MEHIITY€ETHCS, TOMI K X KUIBKICTh 3aIUIIA€THCS HE3MIHHOIO.
Lle BUKIIMKA€E BUILLY 3HOCOTPHUBKICTH 1 PIBHOMIpPHIIIHMHA TPOQ1sIb TBEPIOCTI 110 TOBILH -
Hi TOKpUTTS. BcTaHoBIEHO, 10 MiJT 9ac 3aHAATO HU3BKOI TYCTHHU CTPYMY PO3UMHEH -
HS OKCHIY JOMiHYy€ HaJ HOro YTBOPEHHAM. TBEpAiCTh MOKPHUTTS Ta 3HOCOTPUBKICTH
HOTipIIYIOThCS. BUsBIEHO, 1110 HAMBaXKJIMBILIIOK BIACTHBICTIO aHOIHOTO MOKPHUTTS €
HE TBEPJICTh, a 3HOCOTPUBKICTh. HaifuacTimie sk eeKTPOIIT A1l aHOAYBaHHS aJTFOMi-
Hif0 BKUBAIOTh BOJHHUN PO3YMH CipUaHOi KHCIOTH, a TAaKOX €IEKTPONITH Ha OCHOBI
cipuaHoi i masneBoi kuciot. Ilin yac 3acTocyBaHHS 030HO-TIOBITPSIHO CyMili /st
6ap0oTaKy eJIeKTPOJITY 32 aHOAYBAaHHS CIIJIaBiB AJIOMIHIIO TOBIIMHA OKCHJIHOTO TI0-
KpHTTs 30inpnryeTscst Ha 30%. 31 3pocTaHHSIM KOHLEHTpALil 030HYy MIKpOTBEPAICTH
MOKPUTTS 3pOCTAE, a 3HOC aHOJIOBAHHMX 3Pa3KiB 3HWIKYETHCS. BUSBIEHO, 1110 TOBIIMHY
1 TBEpAICTh OKCHUIHOI IUTIBKA MOXHA 30UIBIIHTH, 3a3[aleriib TepMOOOPOOIIIOUH
JUTUN aJIOMIHIEBUH CIUIAB 1 BUKOPHCTOBYIOUH €IEKTPOIIT 31 CyIb(haToM aloMiHilo,
SKWM CIpHsie YyTBOPEHHIO OUIBINOI KiTbKOCTI ApiOHMX KpucTaniB Al,Os y mumiBmi Ta
TTiABAIIEHHIO TBEPIOCTI.

Knrouosi cnoea: anominiesuti cnias, imMnyibCcHe amOOY8aHHA, AHOOHUL OKCUOHUL
wap, eneKmponim, 3HOCOMPUBKICMb.

Hecmepenxos B. M., Mompyniu C. 1., Bepounikosa O. M., Knouxoe I. M.,

Ionoseyvkuii €. B. TlingsuieHHs ornopy BTOMI 3’ €JHaHb aTIOMIHIEBOTO
cruiaBy 7056-T351, oTpuMaHuX €I€KTPOHHO-NPOMEHEBUM 3BAPIOBAHHSM. ................

Jocnimkeno 3BapHi 3 eqHanHs (33) TepMiIUuHO 3MIITHEHOTO aFOMiHIEBOTO cruiaBy 7056-
T351 3 migBUIIEHUM BMICTOM LIMHKY, OTPHMaHi €IEKTPOHHO-IIPOMEHEBUM 3BapIOBaH -
M (EII3), y BUXigHOMY CTaHi Ta Micis BHCOKOYAaCTOTHOTO MEXAaHIYHOTO IPOKOBY-
BanHs1 (BMII). Busiieno, mo mig yac EII3 dopmyerses sikicHe 33 3 BUCOKUMH TIO-
Ka3HUKAaMH{ MIITHOCTI Ta omopy BToMi. BecranoBieno edektusHi mapametpu BMII Ta
MMPOAHAJI30BaHO iX BIUIUB HA CTPYKTYpY, XapaKkTep pyHWHYBaHHSA Ta MIKPOTBEPIiCThH
MeTary 1o riaubuHiI Bix 00pobiienoi nmoepxHi. Ilin yac 3MinHeHHs 3’equanas BMIT
MOJPIOHIOETHCS 3€pEHHA CTPYKTYpA, MiJBUILYETHCS MIKPOTBEPIICTD Ta 3MIHIOETHCS
XapakTep pyHHYBaHHS 33 AUCICPIYBaHH €IEMEHTIB MIKpOPEIbe(Y MOBEPXHI 3J1aMiB.

Ku1040Bi coBa: gucoxomiyruil antomiHiesutl cnias, eieKkmpoHHO-NpoMeHese 36apHo-
BAHH5, BUCOKOUACHOMHE MEXAHIUHE NPOKOBYBAHHS, MIKDOCMPYKMYPA, ONip 6MOMI.

Cmeyuwun M. C., Ckuba M. €., Cmeuuwuna H. M., Conapvos O. O.,

Kannaeys O. M. ®i3uko-ximiyHi BinacTuBocTi kapboazoroBanoi crami XBI ............. 1

HaBeneno pesynbratu nocmipkeHb (i3uko-XiMiuHMX BiactuBocteid crami XBIN 3a-
JIeKHO Bix cmocoOy 1 peknMiB Kap0oa30TyBaHHS B TiiI0ouoMy po3psai. HadonrTu-
MaJIbHIIIMM BapiaHTOM Kap00a30TyBaHHs B TIIIOUOMY PO3psJi € OJHOYACHE HACH-
YeHHs MOBEPXHi MeTally a30ToM i ByrieneM. [Ipy mpoMy Ha MOBEpXHi CTali yTBOPIO-
€THCS KOMITO3UIIITHAN TIap, SIKUH CKIaJa€ThCs 13 30BHIITHBOI KapOOHITPUIHOI 30HH
(15 pm) i3 mikporBepaictio 7480 MPa i po3BunyTOi MUdYy3iitHol (55 um) 6e3 Bumi-
JICHHSI Ha MeXax 3epeH e-(a3u, gKa 3HIKYE omip abpasuBHOMY i aare3iifHOMY 3HOITY-
BAHHIO, a TAKOXK KOPO3iiHIN yTOMI.

KurouoBi cnoBa: kapboazomyeanns, mikpomeepoicms, CMpyKmypa.

Ilooeypcvka B. A., Bacunie b. /I., Ocmaw O. I1., /laninenxo 1. A., Illuno A. B.,

bypxoseyvikuii B. B. BiiivB BiIHOBIIOBAJIBHOTO CEPEIOBHILA
Ha CTPYKTYPY 1 Pi3uKO-MeXaHi4HI BITaCTHBOCTI KEPAMiKH CHCTEMH
ZI‘Oz*YzO3*Ale3*NiO*CuO ..................................................................................... 1



BuBueHO 3aKOHOMIpHOCTI 3MiHH MIKPOCTPYKTYpPH, MIITHOCTI, €IEKTPOIIPOBIIHOCTI Ta
MiKpoMexaHi3My pyHHyBaHHS Kepamiku 50% (ZrO>—8 mol% Y052 wt.% AlLOs) +
+50% (NiO-5 wt.% CuO) i BiAIIOBIIHOTO KEPMETY MICIIS BiTHOBJICHHS y BHCOKOTEM-
neparypaux (600°C) razoBux cymimax Ar—5% H, i No—-10% H,—5% CO,, npusnaue-
HOTO JUIsl aHOZIB-IIJIKIaJI0K TBEPJOOKCUIHUX MATMBHAX KOMIpoK. BcraHoBneHo, 1o
JOCIIDKYBAaHUH KEPMET Ma€ BHUILI MIIHICTh 1 €IEeKTPONPOBIIHICT, KOJIM TeMIepary-
Py MpOKaprOBaHHS BUXIJHUX MOPOUIKIB 3HIKYIOTH 3 900°C no 700°C, a Temnepary-
py ix cmikaaasg — 3 1450°C no 1400°C. He BusBIEHO 03HAK 3a0pyAHEHHS I[HOTO MaTe-
piany criosiykamu BYTJIEIIO 1 He 3a()iKCOBaHO 3HMKEHHS MIITHOCTI Ta €JIeKTPOIPOBiI-
HocTi micist #oro BimHoBieHHs npu 600°C y razosii cymimi N,—10% H-5% CO,
MOPIBHSHO 3 MM TIpo1iecoM y cyminn Ar—5% Ha.

KarouoBi ciaoBa: kepamixa cucmemu ZrOr-Y.0s—AlL,0s—NiO-CuO, 6oo0eHvemicHe
cepeoosuue, OUOKCUO 8y2eyto, CIPYKMypa, MiyHiCmb, e1eKmponposioHicma.

Meunux B. A., Konooniyvkuii B. M., 3axies I. M., 3axies B. I, lenamosuu C. P.,
Iconkin O. M. Brimu opomiky CrB, Ha (i3uKo-MexaHiuHiI BIaCTHBOCTL

komro3uTiB Fe—Cu—Ni—Sn, crieueHNX BaKyyMHHM TapsiuuM MPECYBAHHSM.............. 116

Hocnimpkeno BB pofatkis nopomky CrB, Ha MexaniuHi (MikpoTBepaicTs H, MOIYIb
npyxHocTi £) Ta TprOOIIOriuHi (3HOCOTPUBKICTH) BJIACTHBOCTI KOMIO3UIIMHUX Mare-
piayiB Ha OCHOBI 3aJ1i3a, MiJli, HIKEITIO 1 0JIOBA, CIICYCHUX METOJIOM XOJIOJHOTO MpPeCy -
BaHHS 3 MOJAJBLINM BaKyyMHHM TapsydM INPecyBaHHSIM. JIMCIEpCHICTh BUXIIHHX
nopoukiB 5...50 um. Bceranosneno, 1o 3i 30inbmienHsiM Bmicty CrB, 3pocraiorh
TBEPIICTh 1 MOIYh Tpy>kHOCTI. [Ipy oMy IBHIKICTH 3HOIIYBaHHS 3a BMicTy CrB,
10 2 mass% 3MEHIIYEThCS, a Aali 3pOCTac. 3HAUCHHS ONOpY Marepialy HpyKHIHA
(H/E) i nnactnuniit (H*/E*) nedopmatii 106pe KOPENIOIOTH 3 PiIBHEM 3HOCOTPUBKOCTI.
OOroBOpeHO MPUYMHM 3MiHH (PI3MKO-MEXaHIYHMX 1 eKCIUTyaTalliiHAX XapaKTepUCTHK
CIEYEHUX KOMITO3ULIHHUX MaTepiaiB.

Knrwowuosi cnoea: cmpyxmypa, memnepamypa, KOMRO3UM, 3HOWLYEAHHS, HAHOMEEp-
dicmy, MOOYIL NPYICHOCHI, CUNA TNEPMA.

Ky6niu B. 3., Ymxin C. B., bonoap A. A., Pemes M. B. BnactuBocTi a3

Ta cruasiB cucreMud Mo—Ni—B B 001acti Ni-MoNi—-Mo0,NiBo-NiB...ooviveie. 125

s BigmaneHux 3a cyocosigycHUX Temneparyp ciuiasiB cucremu Mo—Ni-B (a Takox
neskux JUTuX) B obsacti Ni-MoNi—Mo,NiB,—Ni,B BuUB4YeHO 3anexHiCTh MepiofiB
KPHUCTAIIYHOT IpaTku (a3 BiJ iX CKilaly Ta MpoaHaIi30BaHO OTPUMaHi 3HAYCHHS MiK-
potBepmocTi (a3 3a BikkepcoM. Beranosieno, mo mis OutbmocTi a3 mepioan 3poc-
TAIOTh 31 30UIBIICHHSAM Yy HUX BMICTy MomiOaeHy. Bu3HaueHO MIIHICTh Ta IIACTHY-
HIiCTh noeBTeKTHYHOTO cruiaBy 13Mo—81Ni—6B (at.%) Ha cTHck B iHTEpBaIli TEMMepa-
Typ Bix 20 mo 700°C. 3HaiineHo, IO Iel CIUTaB Ma€ HU3BKY IUIACTUYHICTH, ajle BIUCO-
Ky *apominHicts 10 600°C.

KuouoBi caoBa: cnias, cucmema, gpazosuii ckiad, nepiod KpucmaniyHoi Ipamxu,
3a1eHCHICMb, MIKPOMBEPOICb, NIACMUYHICIb, MIYHICID.

Macrwox A. C., Jlesuyvkuii B. €., Kucine X. B., Kampyx /. C., Binui JI. M.,
Tymeneyvkuii T. B. B ¢ocdariB kanbliro Ha MOpQoIIorito

Ta BJACTUBOCTI MOJITAKTHIHAX KOMITOBHTIB. ...ccccoveuvriieeeeriarieeeeesenereeeessinseeessessnnnnens 132

Po3po06iieHo momiakTUAHI KOMIO3UIIHHI Marepiaiv 3 KajbLiHBMICHUIMH HAlOBHIO-
BayaMH, 30KpeMa Kallbllito OpTo- i rigpooprodocdarom. BusiBiieHo, M0 CTYIIHb KpHUC-
TANIYHOCTI HAIIOBHEHHX 1 TepMOOOPOOIICHNX MONMUTAKTUAHAX MaTepialliB 3pocTae. 3a
MOJIYJIBHO-Ie(OpMaifHUM METOIOM BH3HAYEHO iX MPY>KHO-IUTACTHYHI BIACTHBOCTI
CTBOPEHMX IOJIUTAKTHIHUX MaTepiasiB 1 Koe(ilieHT IXHbOI CTPYKTYpH. 3adikcoBaHO
3MiHY iX MOAyJs medopmarii, MOIYIS TPYKHOCTI, TOBEPXHEBOI TBEPIOCTI 1 TEPMO-
MEXaHIYHUX XapaKTEPUCTHK.



KuouoBi cioBa: noninakmuo, xanvyito gocpamu, xomnosum, nosepxnesa meep-
dicmb, KpUCMAaniuHicms, MeniompusKicmo.

Ilepenix cmameii, onyonikosanux y scypuani “O©XMM” 3a 2020 p...................cc......... 139
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Smiyan O. D. and Student O. Z. Fractographic signs of gigacycle fatigue
and hydrogenation under long-term operating heat-resistant steels...........c..cceceereeneene 5

The structure and hydrogen distribution in 16I'HM steel after its long-term (~ 28-10* h)
operation in the drum boiler body with a significant number of shut-downs (1830),
which was damaged during pressure testing after repair, were analyzed. The distribu-
tion of the local hydrogen content in various zones of its wall was established and it
was shown that hydrogenation affected the mechanism of fatigue fracture of the metal.
Fractographic signs of gigacyclic fatigue were revealed. In particular, the fracture did
not initiate from the boiler body surface, but at a certain depth from it, which is consis-
tent with the distribution of hydrogen in its wall. In addition, atypical rounded frag-
ments were revealed at the fracture surface, which were associated with the simulta-
neous influence of hydrogen and gigacyclic fatigue through insignificant fluctuations in
temperature and stresses. Their number significantly exceeds the controlled shut-downs
effect but corresponds to the minor deviations of the technological parameters from
the regulated requirements, which, as a rule, are not fixed during operation. This feature
must be taken into account during resource assessing of the mechanisms operated under
conditions of the combined influence of elevated temperatures and metal hydrogenation.

Keywords: hydrogen, hydrogenation of metal, fracture mechanism, location of frac-
ture initiation, fractographic signs of gigacycle fatigue.

Vynar V. A., Vasyliv Ch. B., Ratska N. B., Ivashkiv V. R., Chuchman M. R.,
and Datsko B. M. The effect of temperature and carbon dioxide pressure
on corrosion and corrosion-mechanical fracture of pipe steels
10 MOAEL SEAM WALET ......eeeiiiieiieiieie ettt seeeeesteeesneeesneeeen 16

The effect of temperature (20...120°C) on corrosion and corrosion-mechanical fracture
of martensitic steels JFE-13CR-80 (I), JFE-13CR-95 (1I), JFE-HP1-13CR-110 (III)
and JFE-HP2-13CR-110 (IV) in the model seam water (MSW) under the CO, pressu-
re of 1 and 6 atm is investigated. It has been established that the corrosion rate of 1
and II steels at Pco, = 6 atm is 4...40 times higher than of the III and IV steels de-
pending on temperature. The highest corrosion rate of I and II steels is observed at
60°C: 0.11...0.16 g/(m*h). Electrochemical studies at 20°C and Pco, = 1 atm showed
that the III and IV steels are more resistant to pitting corrosion than I and II steel. Local
corrosion of steels was not found at static stresses ¢ = 0.6G,, under at Pco,= 6 atm in
MSW at a temperature of 20°C. Ulcers appear on the surface of deformed I and II



steels at higher temperatures, which can initiate cracks development. Local corrosion
of the IIl and IV steels was not found at static stresses and higher temperatures.
Mechanical properties of steels II, III, IV does not significant change at the slow
tensile (velocity 107 s ™) in the MSW under Pco, = 1 atm. The significant influence of
corrosive environment on the mechanical properties of steel is related to the high
concentration of corrosion-active non-metallic inclusions, which exceeds the permitted
limits. The greatest propensity to low-cyclic corrosion fatigue was found for I and II
steels. The life time of IIT and IV steels is reduced by 8... 9% at cyclic tension ¢ = £500
MPa.

Keywords: martensitic pipeline steels, temperature, corrosion, carbon dioxide,
mechanical properties.

Zvirko O. L, Tsyrulnyk O. T., Dzioba I., Kret N. V., and Lipiec S. The influence

of structure peculiarities of casing steels on their mechanical properties
and hydrogen DIIttIENESS. ........eervieieriieieeieeieete ettt ettt teesaeeraeeseseesnnee s

Mechanical properties of casing steels with different strength were analyzed. An
atypically lower resistance to brittle fracture of the steel with lower strength, having a
special ferrite-perlite structure with large grains of perlite and a narrow borders of fer-
rite around them, compared to that with higher strength, was shown. The basic me-
chanical properties of steels were analyzed using a special approach based on the usage
of true tensile diagrams. It was shown that the more brittle steel had the true plasticity
more than twice lower at the stage of the neck formation on the specimen than the
other one and this factor was considered to be responsible for the low resistance to
brittle fracture. A coarse-grain steel with lower strength had also a particularly low
resistance to hydrogen cracking, as well as atypical combination of a nonlinear
loading diagram under crack growth resistance testing with a macro-brittle fracture.

Keywords: casing, microstructure of steels, mechanical properties, true stress-strain
diagram, resistance to brittle fracture, hydrogen embrittlement.

Hertsyk O. M., Kovbuz M. O., Hula T. H., Korniy S. A., Yezerska O. A.,

and Pandiak N. L. Corrosion resistance of modified amorphous
Fe-based alloys in SUUIIC. ......coiuiiieiieieiieec e

Corrosion resistance of Fe-based alloys in aqueous solutions with different concen-
tration of H,SO, was studied by the methods of chronopotentiometry, cyclic voltam-
metry and electrochemical impedance spectroscopy. It was shown that the corrosion
potentials were shifted in the anodic direction under increasing scanning potential rate
and duration of contact with the aggressive environment. Considering the results of
electrochemical research, it was found that the alloys with addition of Cu, Nb, Ni, Cr
and Mo were more corrosion resistant, and modification by the alternating magnetic
field also caused an increase in the corrosion resistance properties.

Keywords: amorphous alloys, corrosion resistance, electrochemical properties,
sulfuric acid, alternating magnetic field.

Zhigang Liu, Chepil O. Ya., and Sapuzhak Ya. I. Mathematical modeling

of damage accumulation under conditions of creep and corrosion cracking

Of StrUCTUrAl MALEITAIS. ... .vvviiiiiiiieeiee ettt e e e et e e e e e e e e e e e e e eeeeeeeeees 38

A mathematical model of damage accumulation under creep and corrosion cracking
of structural materials was developed. The proposed model was tested to determine
the life time of a rectilinear section of the heat exchange tubes of steam generators of
nuclear power plants under complex loading. The influence of pipe thickness, pres-
sure in the secondary circuit and chemical composition of the aggressive medium on
the life time of structural elements was established.

Keywords: corrosive environment, creep, deformation energy, damage, durability.



Skoblo T. S., Klochko O. Yu., Belkin Ye. L., Avtukhov A. K.,

Maltsev T. V., Deryabkina Ye. S., and Kolpachenko N. M. The signs

of carbide phase degradation in cast irons at temperatures

OF fOIMING TOLLS......vieeiiiieiiectete ettt sttt e sb e te s e eseesseensns

The causes and signs of cementite degradation in chromium-nickel cast iron for the
production of massive rolling rolls and the features of structure formation in cemen-
tite under the influence of operating temperatures and local deformations in the rolls
during their operation are investigated. The high-temperature vacuum etching to detect
dislocations, scanning electron microscopy and an optical-mathematical description of
the phases and their heterogeneity were used during studies. It is shown that the de-
gradation of cementite is associated with the formation of a dislocation structure and
diffusion, which contribute to the formation of new types of carbide phases of the
non-stoichiometric composition, quasicrystalline graphite, as well as ferrite and bainite.
Possible combinations of newly formed phases have been identified that also affect
the stability of carbides. Based on studies of the degradation of cementite, as a com-
ponent of the structure that determines the hardness of cast iron during operation, re-
commendations are made to increase the stability of its structure and reduce the level
of stresses in the rolls.

Keywords: carbides, degradation, structural heterogeneity, dislocation, diffusion,
chromium-nickel cast iron, carbide stabilization.

Konovalenko 1. V. and Maruschak P. O. Classification of surface technological

defects of metal roll in metal-roll by means of deep neuron network............cc...cc.......

An automated method for detecting and classifying three types of rolled metal defects
has been developed and investigated. The method is based on the ResNet50 neural
network classifier, which allows three classes of damage to be recognized on images of
flat surfaces with a total accuracy of 95.8%, calculated on the basis of analysis of test
data with an unbalanced number of images of various types. 88 thousand images were
used to train the classifier. It is shown that the use of the developed model based on
the ResNet50 neural network provides high recognition quality, high speed and
accuracy, which makes this classifier an effective tool for identifying and classifying
defects on metal surfaces.

Keywords: rolling strip, surface defects, recognition, classifier, damage.

Blikharskyi Ya. Z. and Maksymenko O. P. Assessment of strength

and deformation of heat-strengthened reinforcement.............cocevvevenencnenienicncneennne.

The strength characteristics of different structural layers of heat-strengthened rebar
steel AS00C are studied. The analysis of the true fracture diagrams are received in
experiments for specimens with different diameters, which contain a combination of
different structural layers of the investigated rebar steel showed a change in their
strength by 25% and deformability by 34%. The coefficient of transverse narrowing is
calculated in the neck area, that varied depending on the diameter of the specimen
from 0,3 for a solid rebar to 0,48 for grinded rebar with a diameter of 10 mm, which
does not contain heat-strengthened and transition layers.

Keyword: heat-strengthened rebar steel A500C, true deformation, true stress, digital
image correlation.

Usov V. V., Shkatulyak N. M., Savchuk O. S., and Rybak N. I. The effect

of the type of deformation and texture on the damageability
and mechanical properties of magnesium ZE10 alloy........c.occveeveevvevieviinieniecieieennen.

The effect of extrusion with subsequent rolling in combination with annealing and a
change in rolling direction after each pass (original sheet) and reversible bending (RB)



in the amount of 0.5; 1, 3 and 5 cycles, as well as texture on the elastic properties,
damage parameter D, tensile strength oz, yield strength co, and relative elongation
Al/l of the magnesium alloy with zinc, zirconium and ZE10 rare earth metals were
investigated. Damage parameters that characterized damage accumulation were de-
termined by the change in the elastic modulus after the corresponding number of the
RB cycles relative to its values in different directions of the investigated alloy original
sheet. Damage parameters were calculated using the models of equivalent deformation
and equivalent elastic energy. It was established that the values of the elastic modulus,
tensile strength, conditional yield strength, and relative elongation averaged over all
directions in the alloy sheets decreased, and the corresponding values of damage pa-
rameters, on the contrary, increased with increase in the number of RB cycles according
to parabolic laws, as shown by correlation and regression analysis. The anisotropy of
the above characteristics also decreased under reverse bending. It was found that there
were strong correlation relationships between the Kearns texture parameters, on the
one hand, and the elastic modulus, damage parameters, tensile strength, conditional
yield strength, and elongation, on the other. The corresponding quad-ratic regression
equations with high values of the approximation reliability coefficients were obtained.
Thus, it was shown that the aforementioned changes in the studied properties with a
change in the number of the RB cycles were caused mainly by the crystallographic
texture change.

Keywords: extrusion, rolling, reverses bending, texture, anisotropy, Young’s modulus,
damage parameter, correlation.

Ghazvinloo H. R. and Honarbakhsh-Raof A. The numerical modeling

of heat-affected zone in GMAW PIOCESS.....c..cueeririreririinerenteneienee et

Low-carbon steel St37-2 is widely used in the bus production industry. The gas metal
arc welding (GMAW) is strongly applied to join steel components due to its ease and
low cost. Heat-affected zone (HAZ) is the area between the weld and base metal
where can have the lowest toughness in a welding joint and hence it has always been
a matter of interest for many researchers. This work aims to study the effects of
GMAW parameters on HAZ width. The Taguchi orthogonal array, signal-to-noise
(S/N) ratios, and analysis of variance (ANOVA) are employed to investigate and
analyze the effect of the welding parameters on the HAZ width.

Keywords: St37-2 steel, gas metal arc welding, heat-affected zone, analysis.

Babachenko O. 1., Kononenko G. A., Podolskyi R. V., and Safronova O. A.

Steel for railway rails with improved performance properties............coecverveerveerruneens

The influence of chemical composition, hot plastic deformation and heat treatment on
the structure and properties of experimental steels intended for the manufacture of rail-
way rails has been studied. The influence of the primary dendritic structure on their
final pearlitic structure is established. Recommendations for chemical composition
and heat treatment regimes have been developed, which allow us to obtain high
strength and hardness of steel.

Keywords: rail steel, hot plastic deformation, heat treatment, microstructure, hardness.

Student M. M., Pohrelyuk I. M., Chumalo H. V., and Hvozdetskyi V. M.

Improvement of the functional characteristics of the coatings obtained
by the method of hard anodizing of aluminum............cccoeeveviriinieiieeeeee e

Ways to improve the functional properties of coatings on aluminum alloys obtained
by hard anodizing are considered. It is shown that the protective properties of the hard
anode coating are closely related to its porosity. Under pulse anodizing caused by the
effective heat dissipation (removal) at low current density, the pore diameter decreases
compared to the process at DC, though their number remains the same. This causes a
higher wear resistance and a more uniform hardness profile over the thickness of the



coating. It is established that at very low current the oxide dissolution prevails over its
formation. Hardness and wear-resistance deteriorate. It is shown that the most impor-
tant mechanical property of a hard anode coating is not hardness but wear resistance.
The most common electrolyte for aluminum anodizing is aqueous solution of sulfuric
acid. The use of electrolytes based on sulfuric and oxalic acids is becoming more
common. Various additives to electrolytes are used to reduce the dissolution of
oxides: glycolic acid and glycerin, sulfates. The use of ozone-air mixture for bubbling
electrolyte in the anodizing of aluminum alloys increases the oxide coating thickness
by 30%. With increasing concentration of ozone, the microhardness of the coating
increases, and the anodized samples wear decreases. It is found that the thickness and
hardness of the oxide film can be increased by preliminary heat treatment of the cast
aluminum alloy and the use of electrolyte with aluminum sulfate, which promotes the
formation of small crystals of Al,Os in the film and also increases hardness.

Keywords: aluminum alloy, pulse anodizing, anode oxide layer, electrolyte, wear
resistance.

Nesterenkov V. M., Motrunich S. 1., Berdnikova O. M., Klochkov I. M.,

and Polovetskyi Ye. V. Fatigue life improvement of the electron beam
welds made from aluminum 7056-T351 alloy.......ccceviroierieieieeceeeeee e

Welded joints of heat-strengthened 7056-T351 aluminum alloy with high zinc content
obtained by electron beam welding (EBW) in as-welded state and after high-frequency
mechanical impact (HFMI) treatment are studied. It is shown that EBW forms a sound
welded joint with high characteristics of strength and fatigue resistance. The effective
parameters of HFMI are determined and their influence on the microstructure, fracture
behavior and microhardness of metal is analyzed. The HFMI treatment of EBW joints,
gives fine grain structure, increase of microhardness, and changes the fracture behavior
due to dispersion of microrelief elements at the fracture surface.

Keywords: high-strength aluminum alloys, electron beam welding, high-frequency
mechanical sliding, microstructure, fatigue resistance.

Stechyshyn M. S., Skyba M. Ye., Stechyshyna N. M.,. Solariov O. O.,

and Kalnaguz O. M. Physicochemical properties of carbonitrided XBI steel........... 1

The results of researches of physicochemical properties of XBI steel depending on a
way and modes of carbon nitriding in a glow discharge are presented. The best option
for carbon nitriding in the glow discharge is the simultaneous saturation of the metal
surface with nitrogen and carbon. A composite layer is formed on the steel surface,
which consists of an outer carbonitride zone (15 pm) with a microhardness of 7480
MPa and a developed diffusion (55 pm) without separation of the e-phase at the grain
boundaries, which reduces the resistance to abrasive and adhesive wear, and also
corrosion fatigue.

Keywords: carbonitriding, microhardness, structure.

Podhurska V. Ya., Vasyliv B. D., Ostash O. P., Danilenko I. A., Shylo A. V.,

and Burkhovetski V. V. The influence of the reducing environment
on the structure and physicomechanical properties of ceramics
Of the ZI'Oz*YzO3*Ale3*NiO*CUO ........................................................................... 1

The regularities of changes in microstructure, strength and electrical conductivity, and
also fracture micromechanism of 50% (ZrO,—8 mol% Y,05;—2 wt.% ALOs) + 50%
(NiO-5 wt.% CuO) ceramics and the corresponding cermet after reduction in high-
temperature (600°C) gas mixtures Ar—5% H, and N>—10% H>—5% CO,, intended for
anodes-substrates of solid oxide fuel cells, have been studied. It is found that the in-
vestigated cermet has higher strength and electrical conductivity when the calcination
temperature of the source powders is reduced from 900°C to 700°C, and their sintering



temperature is reduced from 1450°C to 1400°C. No signs of contamination of this
material with carbon compounds, and no decrease in strength and electrical conduc-
tivity after its reduction at 600°C in N,—10% H>—5% CO, gas mixture are revealed as
compared to the material reduced in Ar—5% H, mixture.

Keywords: ZrO—Y,05-Al:05—NiO-CuO ceramics, hydrogenous environment, carbon
dioxide, structure, strength, electrical conductivity.

Mechnik V. A., Kolodnitskyi V. M., Zakiev I. M., Zakiev V. I, Ignatovich S. R.,
and Isonkin A. M. The CrB, powder influence on physicomechanical
properties of Fe—-Cu—Ni—Sn composites sintered by vacuum hot pressing................ 116

The effect of CrB. powder additives on the mechanical (microhardness H, modulus of
elasticity E) and tribological (wear resistance) properties of composite materials based
on iron, copper, nickel and tin sintered by cold pressing and subsequent vacuum hot
pressing was studied. Initial powders had a dispersion of 5...50 um. It was shown that
increase in the CrB, amount led to increase in hardness and elastic modulus. The wear
rate decreased with an increase of CrB, amount up to 2 mass% and then increased.
The values of material resistance to elastic fracture deformation (H/E) and resistance
of material to plastic deformation (/?/E*) well correlated with the values of the wear
resistance. The reasons of physicomechanical and operational properties changes of
sintered composite materials were discussed.

Keywords: structure, temperature, wear, nanohardness, modulus of elasticity, friction
force.

Kublii V. Z., Utkin S. V., Bondar A. A., and Remez M. V. Properties
of Mo—Ni—B phases and alloys in the Ni-MoNi—Mo,NiB,—Ni,B region................... 125

Composition dependences of crystal structure parameters for phases of the Mo—Ni-B
system in the region Ni-MoNi—Mo,NiB>—Ni,B for samples annealed at subsolidus
temperatures, as well some as-cast alloys were studied, and obtained values of Vickers
microhardness were analyzed. As shown for the majority of phases, the lattice para-
meters increase with rise in the Mo content in them. Compression strength and duc-
tility of the hypoeutectic 13Mo—81Ni—6B (at.%) alloy were examined in the tempera-
ture interval from 20 to 700°C. As found this alloy possesses low plasticity but high
heat-resistance up to 600°C.

Keywords: alloy, system, phase composition, lattice parameters, dependence,
microhardness, plasticity, strength.

Masyuk A. S., Levytskyi V. E., Kysil Kh. V., Katruk D. S., Bilyi L. M.,
and Humenetskyi T. V. The influence of calcium phosphates
on morphology and properties of polylactide composites............cecerererereneereenieens 132

Polylactide composite materials with calcium-containing fillers, in particular calcium
orthophosphate and calcium hydroorthophosphate, are developed. An increase in the
degree of crystallinity of filled and heat-treated polylactide materials is noted. Based
on the modular-deformation method of calculation, the elastic-plastic properties of the
developed polylactide materials and the structure coefficient are determined. The
change of their modulus of deformation, the modulus of elasticity, surface hardness
and thermomechanical characteristics of polylactide composites is revealed.

Keywords: polylactide, calcium phosphates, composite, surface hardness, crystalli-
nity, heat resistance.
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