PEOAKUIWHA KONETIA

3. T. HA3APYYK (ronosuuii penakrop), I. M. HUKU®OPYHMH (3acT. TOIIOBHOTO peliaK-
topa), P. P. KOKOT (sinnosinanermit cexperap), O. €. AHJPEHKIB, P. €. IJIAJUIIIEB-
CBhKHUH, I. M. IMUTPAX, 3. A. JVPATIHA, I. FO. 3ABAJIIH, O. I. 3BIPKO, I. M. 3IHb,
P. M. KVIIHIP, []. b. KYPUJIAK, JI. M. IOBAHOB, II. O. MAPVIIAK, O. II. OCTAL,
B. B. I[IAHACIOK, 1. M. IIOT'PEJIFOK, M. C. IIOJIVTPEHKO, B. I. IIOXMYPChKHH,
T. O. ITPIXHA, M. IT. CABPYVK, M. J]. CAXHEHKO, B. P. CKAJIbCbKHH, O. 3. CTVIAEHT,
M. C. XOMA, O. E. YUT'MPUHEIL]b, B. M. ®E/[IPKO, C. O. ®IPCTOB, O. T. [UPYJIbHUK

MDKHAPOOHA PEOAKLIIAHA KONETIA

P. AK[J] (Benukobpuranis), I. BOJI30H (Itanis), M. EJTbBOBIKAIHI (CILIA-Kanana),
E. ITVTYC (U'peuis), B. KEMH (Ianis), K. KOPEHA (Ilopryranis), T. IATOHA (Tonkma),
I. JIECIOK (Ilonsma), II. MOPEHPA (Hopryranis), A. ITIX (Himeuunna), I. IT/IFOBIHAX
(®panuis), 4 [HOK/IIOAA (Yexin), I. LIMITT (Himeuunna), A. CE/IMAK (Cepbis), X. TOPIBIO
(Icmawnis), JI. TOT (Yropuwmna), I1. TPAMITYIII (Yropmuna), B. APTHCH (Hopseris)

EDITORIAL BOARD

Z. T. NAZARCHUK (Editor-in-Chief), H. M. NYKYFORCHYN (Deputy Editor-in-Chief),
R. R. KOKOT (Secretary), O. Ye. ANDREIKIV, R. Ye. GLADYSHEVSKII, I. M. DMYTRAKH,
Z. A. DURIAGINA, I. Yu. ZAVALIY, O. I. ZVIRKO, I. M. ZIN’, R. M. KUSHNIR, D. B. KURYLIAK,
L. M. LOBANOV, P. O. MARUSCHAK, O. P. OSTASH, V. V. PANASYUK, I. M. POHRELYUK,
M. S. POLUTRENKO, V. I. POKHMURSKII, T. O. PRIKHNA, M. P. SAVRUK,
M. D. SAKHNENKO, V. R. SKALSKYI, O. Z. STUDENT, M. S. KHOMA, O. E. CHYHYRYNETS’,
V. M. FEDIRKO, S. O. FIRSTOV, O. T. TSYRUL'NYK

INTERNATIONAL EDITORIAL BOARD

R. AKID (Great Britain), G. BOLZON (ltaly), M. ELBOUJDAINI (USA-Canada),
E. GDOUTOS (Greece), V. KAIN (India), J. CORREIA (Portugal), 7. LAGODA (Poland),
G. LESIUK (Poland), P. MOREIRA (Portugal), A. PICH (Germany), G. PLUVINAGE (France),
J. POKLUDA (Czech Republic), G. SCHMITT (Germany), A. SEDMAK (Serbia), J. TORIBIO
(Spain), L. TOHT (Hungary), P. TRAMPUSH (Hungary), V. YARTYS’ (Norway)

BignosiganbHuin 3a BUNYcK A-p TeXH. Hayk, npod. . M. HukudopuuH
Responsible for issue Dr. (Engn.), Prof. H. M. Nykyforchyn

Appeca peaakuii: 79601, lbBiB MCI1, HaykoBa, 5, ®i3anko-mexaHiYHWUN iHCTUTYT
im. . B. KapneHka HAH Ykpainu. Ten.: (032) 263-73-74,
(032) 229-62-30. dakc: (032) 264-94-27.

E-mail: journal.pcmm@gmail.com

WWW-address: http://pcmm.ipm.lviv.ua

Editorial office address: Karpenko Physico-Mechanical Institute, 5, Naukova St.,
Lviv 79601, Ukraine. Tel.: (38) 032 263-73-74,
(38) 032 229-62-30. Fax: (38) 032 264-94-27.
E-mail: journal.pcmm@gmail.com

BignosiganbHuii cekpeTap peaakuii P. P. KokoT

Penaktopu []. C. bpuHsik, O. T. JocuH, J1. €. €neliko

TexHiuHun pepakTop I. B. KanuHok

3aB. rpynoto KOMM'oTEPHOI NiAroToBkM BUAaHHA . B. KanuHok

Komn’toTepHuin Habip J1. I. Konvak, . M. Kynuk

MignncaHo ao apyky 28.06.2023. ®opmat 70x108/16. Manip odceTHmn Ne 1. [pyk ocbceTHUA. YM. ApyK. apk. 12.
YMOBH. hap6o-BiaduTkie 12,5. Tupax 180 npum. 3amosneHHs 050723 sig 05.07.2023. LiiHa gorosipHa.
PeecTpauiiiHe cigouTtso cepia K Ne 5068 Big 22.03.2016

OpykapHs T30OB “MpocTip-M”, 79000, JbBiB, BYn. YankoBcbkoro, 8

© ®IBUKO-MEXAHIYHUN IHCTUTYT im. T. B. KapneHka HAH YKPAIHW,
“@IBNKO-XIMIYHA MEXAHIKA MATEPIANIB”, 2023



HALIIOHATTbHA AKALEMIA HAYK YKPAIHW
®IBNKO-MEXAHIYHUN IHCTUTYT im. . B. KAPMEHKA

®I3NKO-XIMIHHA
MEXAHIKA MATEPIANIB

MixxHapoaHWIn HayKOBO-TEXHIYHUI XKypHan
3acHoBaHWi y CiuHi 1965 poky
BuxogunTb 6 pasiB y pik

TOM 59, Ne 3, 2023

TpaBeHb — YEPBEHb

3MICT

Mypascokuii JI. 1. BusHaueHHs 0JIsI HepeMillieHb MOBEPXHI 32 TUHAMIYHHX
HABaHTAXXCHb METO/IOM (Da303CyBHOT KOPEIAIIHHOT CIIeKI-iHTepHEpOMETIi............... 5

BurkoHaHo cTHCIHIA OIS BITOMUX METOZIB IHU(POBOI criekI-iHTepdhepoMeTpii, 3aat-
HHUX BIJITBOPIOBATH TOJIsI TIOBEPXHEBUX MEPEMIIIICHb 1 nedopMariiid mia Ji€r0 JuHaMid -
HHUX HaBaHTaXXEHb. 3alPONOHOBAHO HOBUI HEPYHHIBHHH METOJ TPUKPOKOBOI (ha3o-
3CYBHOI KOPEJSIIIHHOI criekI-iHTephepoMeTpii s TOCTiHKeHHS TUHAMIYHAX HABaH-
Ta)KeHb KOHCTPYKIIIHHMX MaTepiajiB, B sikoMy Tpu creki-inrepdeporpamu (CI) mo-
BEpXHi 3pa3ka, IO BiAPI3HAIOTHCS JIHIIES JOBUTHbHIMH HEBiTOMUMH (Da30BUMH 3CyBa-
MU, PEECTPYIOTh 10 HABAHTAKEHHS, & OJIHY — ITiJl YaC HABAaHTAXEHHS. 32 OTPUMAHUMHU
CI Bu3HAYAIOTH MOJIE MEPEMIIICHb TOBEPXHI MiJ €0 TUHAMIYHOTO HaBaHTAKCHHS.
HaBeneno nBa anropuTmu pearizamii METOIy, IO BHKOPHCTOBYIOTH IUIABHHH 3CYB
¢aszu mig yac 3anucy Cl i qaroTh MOXKJIMBICTh BU3HAUYUTH (DAa30Bi MaIH MOJIB MEpeMi-
IIEHb TIOBEPXHI y OyIb-SKHH MOMEHT NpPUKIaAaHHS JWHAMIYHOTO HABaHTaKEHHS.
Bussneno, mo nuM METOIOM MOXKHA (POpMyBaTH YacoOBY MOCITIIOBHICTH IIOJIIB TIO-
BEPXHEBHX MEPEMIIIEHb I1i]] YaC HaBaHTaKECHHS.

KurouoBi cnoBa: none nepemiugenv noeepxmi, OuHamiune HABAHMANCEHHS, PA30-
3CY6HA KOpenayiliHa cnexi-inmepgepomempis, Hegioomi (pazosi 3cysu, Koepiyicnm
xkopenayii Ilipcona, nepyunienuil Memoo, mMemoouxa iHmezposano20 NideHO20 3CY8Y

Qasu.

TI'ybenxo C. I. OcobamBOCTI penakcanii Hanpy>KeHb Ta peKpHUCTali3allii cTajaei
38 JIABCPHOTO HATPIBY ... .veuveeueeteententeententeenteeseetesseeneeeseenseaseensesmeessesneessesssensesnsesseensensens 15

BuBueHo 0cOOIMBOCTI TIIACTHYHOT penaKcallii Ta peKprcTami3aliii ctajiei pi3Horo TH-
My 3 pI3HUMHU KPHUCTAJIYHUMH IpaTkaMu. Y 30HI JIA3€PHOTO BIUIMBY BUSBIEHO CTPYK-
TYpHi O3HaKW 30MpaNTbHOI YN BTOPHHHOI PEKpUCTANi3allil, a TaKOK BUCOKOIIBHIKIC-
HOI 3CYBHOI 4M pOTAIiifHOI TIacTHYHOI Jedopmarttii. OGTOBOPEHO YMOBH MPOTiKAHHS
TIPOLIECIB, 1110 OB’ sI3aHi 3 TOBEIIHKOIO 1e(EeKTiB KPUCTATIYHOT OYAOBH 32 IMITyJIbCHO-
ro HaBaHTAXEHHA. BcraHoBieHo, 110 Mmix Ai€lo Jla3epa mepediraloTh JUHAMIYHI Ipo-
L[ECH BiTHOBJICHHS CTPYKTYPH CTaJIei.

KuarouoBi cioBa: nazepua 0b6podxa, cmanw, peraxcayis, pekpucmanizayis, 3miyHeH-
HSl, CmMpYKmypa.



Hapiecokuii O. E., Cyo66omin C. O., Ilynina T. B., Jleowenxo C. /]., Xoma M. C.,

Payvka H. 5. MexaHi3MH1 MITHHTOBOI KOPO3ii ayCTEHITHUX CTalel
TEIUIOOOMIHHUKIB B OOOPOTHHX BOJAX T i1 IPOTHOZYBAHHS. ......veveeneeeneereeeneeeeneeennnes

Po3pobneHo MaTeMaTHdHiI MOJIENI 3aI€KHOCTI KPUTHYHOI TeMIIEpaTypH MiTHHTYBAH-
Ha craneid AISI 304, AISI 321, 12X18HI0T i 08X18H10 Bix ix ximMiuHOTO CKJIaxy,
CTPYKTYPHOI T€TepOTeHHOCTI, a TakoK pH i KOHIIeHTpaIii XJIOpUAiB 000POTHOT BOIIH.
Bonn rpyHTYI0ThCS Ha KBaJAPATHYHHUX PETPECIsX 3 YACTUHHUMH IMTOX1THUMH IEPIIOTO
HOPSAJKY Ta Ha IOJIIHOMAaXx 31 3MEHIIEHOIO KUIBKICTIO 03HaK. BcTaHoBeHO, 1110 MITHH-
TOTPUBKICTh IUX CTaJel MiJABUIIY€EThCA 31 30UIBIICHHSIM CEPeHbOI BiCTaHI MK OK-
CHJIaMH, CEPEe/IHBOTO JliaMeTpa 3epHa ayCTEHITY, MTUTOMOI MarHeTHOI CIIPUHHSITINBOC-
Ti, 3MEHILIIEHHSM 00’ €My O-(QepHuTy Ta KUIbKOCTI HalAPIOHIIIMX OKCHIIIB PO3MIPOM 10
1,98 um. BusiBieHO, 110 HA MITHHTOTPUBKICTH JOCHTIHKYBAHUX CTajCH MMO3UTUBHO
BruiMBaoTh Cr i Mn, HMOBIpHO, BHACIIIIOK IiIBUIIEHHS PO3YMHHOCTI N B ayCTeHiTi,
3HIDKCHHS {HTEHCHBHOCTI nudy3ii atomiB Fe mo moBepxHi cTabibHHX IMITHHTIB Ta
30impmennas Cr 70 IOBEpXHI METAaCTa0UIbHUX, CIPUSIIOUH iX permacuBariii. Po3pobneni
MaTeMaTH4Hi MOJeNli PEeKOMEH/I0BAaHO BHKOPHUCTOBYBATH JUIl BHOOPY ONTHMAIBHHX
MapoK ayCTCHITHUX CTaJel Ta MPOTHO3YBaHHS IX MITHHTOTPUBKOCTI MiJ 9ac poOOTH
TEIIO0OMIHHUKIB B 00OPOTHHX BOJAX.

KuarouoBi cioBa: nimuneompuexicms, aycmeHimui cmani, cmpykmypd, ob6opomua
800d, MenaI00OMIHHUKU.

Xnonux O. I, 3inv I. M., Tumyce M. b., I'onosuyk M. A., Kanaxan O. C.

IHriOyBaHHs KOpO3ii ATFOMIHIEBOTO CIUIaBY KOMIIO3HIII€I0
TYapOBOT KAMEI1 TA KATIEO COPOATY ...eeuverererrierrerieetesseesesseesesseesesssessessaesseesseesssseensnes

BcranoBneHo BUCOKY eheKTHBHICTD iHriOyBaHHS KOpo3ii aimoMiHieBoro cmasy B 0,1%
PO3UMHI XJIOPHYy HATPII0 KOMIIO3MIIIEI0 TyapoBOi Kameadi Ta copbaty kamiro. Ha mo-
BEpXHI 3pa3KiB METay BUSBICHO YTBOPEHHS OpPraHiyHOl IIiBKH. CTYyIiHb 3aXUCTy Me-
TaJly Biji KOpO3ii Li€l0 iHriOITOPHOI0 KOMITO3UIIIEI0 CTaHOBUTH Outbie 90%. Pesynbra-
TH JOCII/DKSHHSI MO’KHA BUKOPHCTATH JUIsl PO3POOJICHHS €KOJIOTIYHO OE3NeYHUX 3ee-
HUX" IHTI0ITOPIB KOPO3ii aJIOMIHIEBHX CILIABIB 3 BIIIHOBIIIOBAHOT POCIMHHOT CHPOBHHH.

KurouoBi ciioBa: anrominiesutl cnias, in2iOyeanus Koposii, X10pudoemicHe cepedosu-
we, eyaposa kameowv, copoam Kaiio.

Monmacos A. B., Knumenxo A. B. Biius Kopo3iitHOro po3unHeHHsI

MOBEPXHEBOr'0 1Iapy MeTaly Ha Koe(illleHT KOHLIEHTpaLil HalpyKeHb
Y CTUKOBHUX 3BAPHUX 3 €ITHAHHSX . .c.vevervenerentesentesisesensesenseneaseseasensesensesessesensesessesessenes

JocinipkeHo BIUIMB PO3YMHEHHS IIOBEPXHEBOTO MIApy METaly 3pa3KiB CTHKOBHX 3Bap-
HUX 3 eaHanb 31 ctami 091 2C aHOIHO-KATOIHUM IIPOIIECOM B CJIEKTPOJIITI HA TE€OMET-
pUYHI ITapaMeTpH 3BapHOTo 11Ba. Tak, HAPHUKIIA[, Micis KOPO3IHHIX BUIPOOYBaHb pa-
Iiyc mepexoay BiJl MeTay IIBa 0 OCHOBHOTO METally Ha JIMIIbOBi CTOPOHI 3’€qHAH -
H 30impmmBes 3 3,07 mo 3,88 mm, a Ha #oro KopeHeBiit cropoHi — 3 2,16 mo 3,09 mm.
3MiHa T€OMETPUYHMX MapaMeTpPiB 3BapHOTO IIBA NPU3BOJUTH 10 3MiHH KOE(ili€HTIB
koHIeHTpanii Hanpyxenb (KKH), gki BIUTMBarOTh HA IUKIIYHY JTOBTOBIYHICTH 3Bap-
HUX 3’€nHaHb. ToMy BHKOHaHO aHamiTHuHi po3paxyHkn KKH y 3pa3ky crukoBoro
3BapHOro 3’exHanHs 31 crani 091'2C no Ta miciisi pO3YMHEHHS! NOBEPXHEBOTO MLIApY
Metany. Ilpu 1soMy icHYI04Yy (GopMysy Uil iX BU3HAYCHHS Ha KOPCHEBIH CTOPOHI
3’€HaHHS MOAM(IKOBAHO JJISl BUIAJKY, KOJU HiIHDKKS JHMIBOBOTO Ta KOPEHEBOT'O
MiJCUIEHD 3HAXOOITHCA JOCUTH OJIM3BKO OJHE BiJ OAHOr0. BCTaHOBIIEHO, IO IMICHS
KOPO3ifHOTO PO3YMHEHHS MOBEPXHEBOIO MIapy MeTary MakcuMainbHe 3HadeHHs KKH
y TOCTiIKyBaHOMY 3pa3Ky 3MeHInyeThes 3 1,87 mo 1,67.

KurouoBi ciioBa: crmukoge 36apue 3’conanms, Kopo3ushe cepedosuiye, KOHYenmpayis
HANPYIICEHb, POZHUHEHHSL NOBEPXHEBO20 WAy, padiyc nepexody 6i0 uea 00 0CHOBHO-



20 memadny.

Kpasuenko I. B., Cysopin O. B., Tamapuenxo I". O. Kopo3iiiHa akTHBHICTb

HI/ISLKOByFHCHeBO.l' craii 3a I[ll 0araTOKOMIIOHEHTHOTO MIPOTHUOXKEIICAHOTO
25T IS 1 PP

OnocepeaKOBaHO TPaBIMETPUIHUM METOJOM BU3HAYCHO KOPO3iliHY aKTHUBHICTH Oara-
TOKOMITOHEHTHOT'O PO3YHHY — AUCTHIICPHOI PiIMHH, 3a3aJerilb OCBITICHOI Ta 3MillHE-
HOi 10 20 Wt% CaCl,, a TakoXx 3 ToJaBaHHAM iHTi0iTOPIB KOpo3ii mpu —5°C 10 HU3b-
KoByrienesoi crani 08kn. TpuBanicTs BUTPUMKH 3pa3kiB y pozunHax 500...650 h. ¥
IUCTHIIEPHIN pimumi mBHaKicTs koposii 0,111 g/(m*h), ii rmmOuna 0,12 mm/year,
TPUBKICTb cTaini — rpyna IV (BigHOCHO criiika). 3 qogaBaHHAM 110 po3uuny 0,5 wt%
1Hri0iTOPiB KOPO3ii reKcaMeTHIICHTETpaMiHy, TpHEeTaHoJIaMiHy, TpuIoHy b abo ix cy-
MIIIN 11l TIOKA3HUKH MOMIIMIIIYIOTHCS, @ HalKpalli pe3yJbTaTd TOCATHYTO IICIs 101a-
BaHHS TeKCAMETUICHTETPaMiHy 3 TpUeTaHosaMiHOM. ToMy 3 AMCTHIIEpHOT PiJuHU 3i
[UIaMOHAKOMAYyBava comoBoro 3aBony BAT “JIucnuanceka coma’” 3 TOJATKAMH IIHX
KOMIIOHEHTIB MO)KHA BUTOTOBIIATH Ipenapat Uist O0pOTHOH 31 3IeACHIHHAM MOBEPXHI
ABTOMOOUTBHUX JIOPIT.

KuarouoBi cioBa: ducmunepna piouna, npomuodiceieOHUll peazenm, KoOpo3ilHa ax-
muenicme, iHeibimopu Koposii, cmans 08kn, KOpo3iliHa MpusKicme.

Cupomioxk A. M., Jlewax P. JI., [ punenxo M. B., 'embapa H. T. OuintoBaHHsS

PHU3UKY BOJHEBOTO OKPUXUYCHHS TPUBAIO EKCILTYaTOBAHIX Ta30TOHIB
BLCTAIIL LOT 2B T ettt et e et e e e e e e e eeeeeeeeeeenees

Bcranosieno, mo MeTan TPUBAJIO SKCINTyaTOBaHUX Tra3oroHiB 3i crami 10I'2BT mic-
THUTb HOPIBHSHO HU3bKUI BMICT BOAHIO, SIKMH HE CTBOPIOE NMEPEAYMOB TSI BOJXHEBOTO
OKpHX4eHHS TpyO. OmHaK JUIs PO3TIISIHYTUX BHUIAAKIB BUSBICHO, III0 MIKPOCTPYKTypa
CTalll XapaKTepU3YEThCS TiNBUIICHOK NEPEKTHICTIO, SKa 3pOCTA€E i3 MOJOBKEHHIM
TepMiHy eKcrutyaranii TpyoonpoBoay. Taka MIKpOCTpyKTypa 3haTHa MOTJIMHATH BO-
JIeHb, @ OT)K€, BUHUKAE PU3HK BOJHEBOIO OKPHXYEHHS Marepiary. 3po0ieHO BHCHO-
BOK IIPO PU3MKH BUKOPHCTAHHS TPUBAJIO €KCILUTyaTOBAaHHUX TPYOOITPOBO/IB JUISl TPAHC-
NOPTYBaHHs CyMillIei IPUOAHOTO Ta3y Ta BOJHIO 0€3 J01aTKOBOT epeBipKH.

KarouoBi cioBa: mpyoonposoou, HU3bK01e208aHA CMAlb, 00HEBOGMICHE cepedo-
sulye, HABOOHIOBAHICIb MEMATLY, KOHYEHMPAYis 0OHIO.

3sipko O. L, I'pedine M. I., Lupyronuk O. T., Cmydenm O. 3., Huxugpopuun I". M.

MexaHi3M pO3BUTKY MOIIKO/HKEHOCTI HU3bKOMILHOI TPYOHOT cTai
Yepe3 HABOIHIOBAHHS M1/T 9AC CKCTUTYATAIIT. ..veeuveveentereieeesiieieeiienieeneeseeeesneeeeaneeeneees

BaxmBuM nOKa3HUKOM poOOTO31aTHOCTI TPYOHUX CTajell BBAXKAIOTh iX OIip BOAHE-
Bili kpuxkocTi. TpyOu BHTOTOBNSIIOTH 31 CTaled HIMPOKOTO Jialma3oHy MIIHOCTI, 3i
301IBIIEHHSM SIKOT Yy TJIMBICTB 1O BOJHEBOT KPUXKOCTI 3arajioM 3poctae. [Ipote Taka
3aKOHOMIPHICTh, B OCHOBHOMY, IIPUTAMaHHA CTAJIsIM y BHXIZHOMY CTaHi, a TpHBaja
eKCILTyaTallisi MOXe IiIBUIIATH IyTIUBICTD 10 [ii BOAHIO HABITh HU3HKOMIITHIX CTa-
neid. 1le 3yMOBII€HO PO3BUTKOM PO3CisiHOI B 00’ €Mi MeTally MOIIKOKEHOCTI 3 hopmy-
BaHHSIM TOPOKHUH 1T BIDTMBOM AedopMariii BHACTITOK BUCOKOTO THCKY PEKOMOIHO-
BAaHOTO B HMX BOJHIO. 3a peaiizallii MexaHi3My BOJHEBOI ITOIIKO/PKEHOCTI, sIKa Cy-
MPOBOJUKYETHCSI YTBOPEHHIM Je(OpMAIiiHIX MMOPOKHUH, PO3LIMPIOETHCS Jlialla3oH
MIIHOCTI TPyOHHX CTaiel, sIKi CTal0Th CXMJIBHUMH JI0 €KCIUTyaTalliiHOro BOJHEBOTO
OKPHXYEHHSI.

Kawu4oBi cioBa: mpybna cmanw, Mmiynicms, 800eHb, MEXAHIZM PO3GUMK)Y NOUIKO-
oorcenocmi.



Kownomniox O. I1., 3asaniu I. FO., bepeszogeys B. B., Kuysa A. P., Bopyx I. B.

OpiepaHHs BOJHIO T'iJIPOJIi30M KOMIIO3UTIB TipU1y MarHiro
3 qogatkaMu TiFe/Ti3Fe;0 Ta TPAPITY...cceeieriirieiieiesieieeeeeee et

MexaHIYHUM TIOMENIOM B aTMOC(epi BOJHIO CHHTE30BaHO TIIPUAN KOMIIO3UTIB Mar-
Hito 3 gomatkamu iHTepmeraniny TiFe Ta cybokcumy TisFesO. locmimkeHo BIiuB
rpadiTy Ha po3Mip YACTUHOK KOMITO3HTIB. BUBYCHO Mit0 KATATITUYHHUX JOJNATKIB Ta
rpadity Ha rifposi3 TiIpuay MarHito. BusBieHO 3alIeXHICTh KUIBKOCTI OTPHMaHOTO
BOJTHIO T1JIPOJII30M BiJl TPHBAJIOCTI TIOMEIY KOMIIO3HTA.

Kuaro4uoBi cioBa: komnoszumu, epagim, 2iopud mazhiio, ompumants 800HI0, 2i0poi3.

Hubaiino I. O., Kpeukoecvka I'. B. CTpyKTypHO-MeXaHiuHu cTaH ctaii 12X 1Mo

runy naporony TEC micist TPUBAIOT €KCTIITYATAIIT. c..c.veuveevenreneeiieiieieeiieeeie e

[IpoananizoBaHO MeXaHIYHI XapaKTEPUCTUKHU Ta CTPYKTYPHI OCOOIUBOCTI TEIIOTPUB-
koi ctami 12X1M® micnsa TpuBaioi ekcruryaranii B ruHi naporony TEC. Bussieno
3MiHY TEXHIYHOTO CTaHy METajy Pi3HUX IUITHOK TMHY Ta aHi30TpOIIiI0 BIaCTUBOCTEN
10 TOBIIMHI CTIHKK TpyOu. BcraHoBieHO, 1110 B pO3TSATHEHIH 30HI THHY 01151 30BHIII-
HbOT IIOBEPXHI TPyOH CTallb A€rpajye iHTEHCUBHIIIE, HDXK B IHIIMX 30HAX, IO 3yMOB-
JICHO HAWCTIPUATIMBIIIUMH JJIsl TOB3YUOCT] EKCILTYaTalliiHUMH YMOBaMH.

KaouoBi cinoBa: meniompuseka cmanv, euHu 20108HUX NAPO2OHIE, decpadayis, mexa-
HIYHI XapaKmepucmuxu, CmpyKkmypa, gpakmozpagisi.

Jlysan C. O., banmkoscokuii B. A. CTpykTypa 1 TpuOOTEXHI4HI BIACTHBOCTI

HAaIUIaBJIeHUX KOMIIO3ULIHHKUX mapiB Ha ocHOBI cruaBy [1I-10H-01,
IO MICTITE AL 3. ittt e e e e e et eeeeeeaeaeeeeeeeseaaaaas

JocnipkeHo MIKpOCTPYKTYpPY HaIIaBJICHUX IIapiB KOMIIO3HIIMHUM MarepiaioMm
(KM) Ha ocnoBi camodumociBaoro cruiay [1I-10H-01, moan¢ikoBaHoro MexaHoak-
tuBoBaHUM KM, OoTprMaHKMM 3 JOMOMOIOI0 CaMOPO3MOBCIOXKYBAILHOTO BUCOKOTEM -
TepaTypHOTo CHHTE3y. PeHTreHoda3oBuM aHaIi30M BCTAaHOBJICHO HASBHICTB Y CTPYK-
Typi HAIUTaBJICHOTO IIapy BKIOYEHb ANOOpHIY THTaHy, OopuaiB Hikemo NiB, Ni,B,
Ni;B, xpomy CrB, Cr:B, kap6iznis xpomy Cr;C,, Cr;,Cs, cuiuay Hikemto NisSi, okcu-
niB tutany (TiO), 3amiza (Fe;O4) Ta amominito (Al,Os), po3nogineHnx y HikeneBii
marpuli. Beranosneno, mo mMoaudikyBanbuuii KM min yac 1yroBoro HaruiaBieHHs
CTIpHsi€ NOJPIOHEHHIO CTPYKTYpPH Ta 3HW)KEHHIO Koedili€eHTa TepTs, MiABUIIECHHIO
MIKpOTBEP/IOCTI HAIUIABJICHOTO ILApy, 3HWKEHHIO IHTEHCHBHOCTI 3HOINYBaHHS 3a
PI3HHUX YMOB TepTSL.

Kuaro4oBi cjioBa: komnosuyitinuil mamepian, Haniae1eHi wapi, Camopo3no8Cr0HCy-
BANLHUL BUCOKOMEMNEPAMYPHULL CUHmMe3, OOpuoU, OKCUOU, 3HOCOCmItiKicmb, paszo-
euti cknao, abpasus, cnaas I1I-10H-01.

Ipobenko b. /., Bapoun T. I1. MilHICTh 3BapHOTO 3’€HAHHS IMITYyICpa

3 KOJIEKTOPOM IIEPBUHHOTO MAPOIIEPETPIBHUKA KOTIIA. ..cvvvrenrnreneereererneenreenneenseenueennne

JocnikeHo MiIHICTh 3BapHOTO 3’€IHaHHS WITyLepa i KoiekTopa 3i crani 12X1M®
y MeXax MOJeJ NPY>KHOTO Tila 3 ypaXyBaHHsIM IXHbOI pealbHOT reoMeTpil 1 3aJIeK-
HOCTI XapaKTepUCTUK MaTepiajy Bii Temrneparypu. BUsBIeHO 30HN BUHUKHEHHS MakK-
CHUMaJIbHUX EKCIUTyaTalliiHIX HAlpy>XKeHb Y 3’€IHaHHI 3a PI3HUX THUIIB 3BapIOBaHHS.
3anponoHOBaHO KOHCTPYKIIHHI TEXHOJOTIUHI pillIeHHs, CIPSIMOBaHI Ha iCTOTHE 3HU-
JKEHHSI MAKCHUMAJIbHUX SKCILTyaTal[IfHIX HAMPYXKEHb.

KuarouoBi caoBa: miynicms, pyunysanns mamepianis, exKcniyamayiiHutl pecypc,
eHepeemuyte 0ONAOHAHMNS, MEMOO CKIHUEHHUX eleMeHMIE.



Ksacnuywvxa IO. I, Isacvresuu JI. M., baruyvkuii O. 1., Manvniya I'. 11,
Ksacnuyvka K. I'. OuiHioBaHHS TPaHUII BUTPUBAIOCTI OXOJIOHKYBAHUX
JIOTIATOK Ta30TyPOIHHUX JABUTYHIB i3 )KapOMIITHOTO HIiKEIIEBOTO CTIIABY....ccvveereeeennse

BusHaueHO XapaKTepHCTHKH BTOMHOTO pPyHHYBaHHS POOOYMX JIOMATOK MEPIIOTO CTY-
NeHs: TypOiHM BHCOKOTO THCKY €HEPreTHYHOro ra3oTypOiHHOro auryHa. Excrepu-
MEHTAJIFHO JOCTIUKEHO JIONATKH, OJECp)KaHi 3a BJOCKOHAJICHOIO TEXHOJOTIEI, 3i
crutay CM88Y, skuii BUKOPHUCTOBYIOTH Y CEPIfHOMY BHPOOHHIITBI Tra3oTypOiHHHX
ycranoBok. Jlonatku Butpumanu 6asy Bunpobysans 107 cycles Ha piBHI HaIpyKeHHs
200...240 MPa. BcraHoBicHa TpaHHII BUTPUBAIOCTI BIAMOBIAE 3aIaHOMY pecypcy
JIONIaTOK TaKOT'o THITY.

KuarouoBi cioBa: orcapomiynuii KopositiHompusKkuil Hikenegull cnias, 8MoMHA Miy-
HiCMb, 10NAMKA, 2a30MypOIHHULL OBUSYH.

Hoepeniok I. M., Cmyoenm M. M., 3adopoacna X. P., Tpyw B. C., Kpasyuwun T. M.

[MToBepxHeBe MoaK]iKyBaHHS TUTaHY OKCHIYBaHHSM 3 ITOJAIIBIIUM
CJIEKTPOICKPOBUM JICTYBAHHSIM T'PAPITOBUM CIEKTPOIIOM. ......eevverrenreererveseresensneeenens

HaBeneno xapakrepuctuku MoaudikoBanoro mapy turany BT1-0 micis tepmoau-
(y3iliHOrO HaCHYEeHHS KHCHEM (OKCHIYBaHH:) Ta eyeKTpoickpoBoro jeryBanss (ELJT)
rpadiToBuM enekTpoaoM. BurueHo ioro ¢azoBuil ckiaa, TBEpAICTh Ta TPUOOJIOTIUHI
BiactuBocti. Beranosieno, mo ELJT rpaditoBuM enekTpomoMm Ta KOMOiHOBaHE 00-
poburenns (oxcuayBaHHs 3 mogaiasuM ELJT) mominmryroTs TprOoIOTiuHI XapakTepuc-
THUKHM THTaHy 3a TepTs 0e3 MamieHHs: KoeillieHT TepTst 3HIKyeTbes Big 0,4...0,5 no
0,15...0,17. IIpx mpOMy HOTO 3HOCOTPUBKICTH 3pocTae y 1,229 pasm.

KaiouoBi ciioBa: enekmpoickpoge niecyganhs, gyzieyb, mepmoouqysiiine HACUUeHHs
xuctem, muman BT1-0, meepoicmv, cmpykmypa, 3HOCOMpusKicmo.

Maxcumenxo O. I1., ['603010x M. M., Kyaunuy A. I1., Iseanuyvrun A. JI. Brimus

MOYaTKOBOTO 3a30py Ha pyWHYBaHHS OONTOBHX 3’€IHAHb
KOMITOZHTIITHIX MATEPIAIIB. ¢....veuteteeuteteententeenteeseeteeneenseeseensesneessesnsesseeneesseensenseesnne 1

INomano pe3ynbTaTd €KCHEPUMEHTIB 3 BUBUCHHS 3aJIEKHOCTI KOHTAKTHHUX KYTIiB UL
pI3HHMX MOYATKOBHX 3a30piB y mTU(TOBOMY 3’€HaHHI BiJi HaBaHTaXKeHHs. Bpaxo-
BYIOUH 3MiHY IUTOIIi TOBEPXHI B3a€MOJIi1 KOMITO3UTHUX TUIACTHH 31 ITH(TOM, BU3HA-
YN HeCcydy 3JaTHICTh OTBOPY. [Ist OTpHMaHHS eKCIePUMCHTAIBHUX PEe3y/bTaTiB BU-
KOPHCTaHO MO()IKOBAHMH KOPEISIIHHUI anroput™ udpoBoi 00poOKH 300pakeHb.

KurouoBi cjioBa: nouamkosuil 3a30p, KOHMAKmMHULL Kym, yu@poea Kopeisyis 300-
DPadicenb, HANPYXHCEHHA 3MUHAHHA, O0AMOo8i 3 €OHAHHS, NOMIMEPHI KOMNOIUYIUHI
mamepianu.

Mamsiiuyk O. O., Anopees I. B., Jlumowenxo H. B., LJucap M. O., Bunap B. A.,

THamenko I. O., [lasuoenxo C. A., Caguyk I. B. Oco0IHBOCTI OTPUMaHHS
Ta BinactuBocti TBepaoro cruiasy WC + 20 mass% Ni

3 HAJKPYITHO3EPHUCTOK MIKPOCTPYKTYPORO. .. vevvenrierrereenrerseensesseesesssessesssessesssensseens 108

JocnijpkeHo BIIIMB YMOB 3MiLlyBaHHSI BUXIJHUX KOMIIOHEHTIB Ta TEMIIEpaTyp CIIi-
KaHHS Ha 0cOONMBOCTI (OpPMYBaHHS MIKPOCTPYKTYpH TBepaoro ciurasy WC +

+ 20 mass% Ni, BUTOTOBJICHOT0 3 HajaKpymHo3epHUCTUX (80/40 um) yacTHHOK Kap-
0iny BoJb(pamy. 3a JOMOMOrOK MeTajiorpadpiqHOro aHamizy BCTAHOBJICHO, IO YIS
(hopMyBaHHS Takoi MIKpOCTPYKTYPH JOCTaTHO BHKOPHUCTOBYBATH piAKO(a3He CIli-
KaHHS Ta MOIMEpPe/IHE OIaJHe MOKpe 3MimyBaHHs nopoiuky WC 3 Hikenem. MilHIiCTh
32 YMOB 3THHY Ta CTHUCKY cTaHOBHTH 1530 ta 1720 MPa, BimnoBigHO, MIUTBHICTE —
13,51 g/cm® Ta TBepmicTs 76 HRA. Briepiue eKCepEMEHTAIIBHO OTPEMAHO KPHBY Ha-



BaHTAKCHHSI—Ie(OopMaIist CTUCKY IJS IIOTO CIUIAaBY 31 CepepHIiM po3MipoM KapOin-
HuX 3epeH 20 um. BusBieHo, mo HOro IIacTHYHICTh ¥ 6 pa3iB BUINA, HiXK CIUIABIB,
BHUTOTOBJICHHX 32 1HIINX TEXHOJIOTIYHUX PEKUMIB.

KuarouoBi ciioBa: xap6io sonsppamy, meepouii cnnag WC + 20 mass% Ni, naokpyn-
HO3EPHUCIA MIKPOCMPYKMYPA, MIYHiCMb, meepdicmb, 0eghopmayis, niacmuyHicmb.

Cynpyu B. A., Mapyxa B. 1., Cunosanrox B. I1. BUKOpUCTaHHS TIOTiOIIB

HaPTOXIMIYHOI IEPEPOOKH SIK CHPOBHHH [UTSI CHHTE3Y TTOMIYPETAHIB. .......eeneeeeeneennse 116

[onmiyperanu € yHIKaJIbHHMH T€TEPOINONIMEpaMH 3 IIMPOKHM Jiama30oHOM (i3HKo-
MEXaHIYHUX BJIACTHBOCTEH, rajy3eil BUKOPUCTAHHS Ta BHCOKHMM MOTCHI[AJIOM JJIs
PO3BUTKY. IX 0f1epKyIOTh KOHIEHCAII€I0 AMi30IiaHaTIB Ta Pi3HUX TOMiONBHUX CIO-
nyk. Po3rmsgayTo 0cobmuBOCTI OyI0OBH Ta CHHTE3y KOMEPIIIHHHX ITOJIOJIB Ha OCHOBI
MIPOIYKTIB BTOPUHHOI NepepoOKu HadTH, a caMe OJIrOMEpHHX TJIIKOJIB, OKCHIIB Ta
JMKapOOHOBUX KUCIIOT.

Knrouosi cnoea: noniypeman, nonionu, enikoni, OUKapOOHO8I KUCIOMU.

Tymeneyokuii T. B., Maciok A. C., Jlesuyvkuii B. €., Binuu JI. M. Brmis
MONIBIHUIITIPOJIIIOHY SIK TOJIMEpHOT0 MoaudikaTopa Ha MOp(OJIOTio

Ta BIIACTHBOCT] KOTIOTIAMIILY ... euveeuveseenrenseensenseenseeneesesseessesnsessesssessesnseesnseeansseesnsaeenns 122

BuBueHo ocobmuBocTi MOAUGDIKYBaHHS MOMIBIHUIIIPONIZOHOM KOIONiaMiny y B’s3-
KOTEKy4OMy CTaHi. 3a JOIOMOTo0 Tu(epeHIiHHO-CKaHyBaIbHOI KaTOpUMETPii BUSB-
JIeHo 3MiHM B Mopdoutorii Ta (a3oBuX nepexonax MoAn(iKOBaHUX IMOJIaMiTHUX Ma-
TepianiB. BcTaHOBIGHO TEXHOOTIYHY CYMICHICTH KOMITOHEHTIB CyMIIlli KOIOJiaMia—
MOMIBIHIIPOJIIIOH 1 BILIMB MoAM(ikaTopa Ha MIl[HICHI Ta TemI0(pi3UYHI BIACTUBOC-
Ti JOCIIKYBaHOTO TEpMOIUIAcTy. 30KpeMa, BUSBICHO, IO 3 BBEJCHHSM ITOJIIBIHLI-
MipOJIIOHY 3pOCTa€ MILHICTh KOIONiaMify IIiJ] 9ac pO3pUBY Ta BITHOCHE BHUIOB-
JKSHHSI, @ TaKOX JIeNI0 3MEHIIYEThCS TEIUIOTPUBKICTh 3a Bika i 3MiHIOIOThCS HOro
TEXHOJIOT14HI BIACTHUBOCTI.

KurouoBi ciioBa: xononiamio, MoOugikysanHs, mepMoniacm, niuHHICMb, MIYHICMb,
Kpucmaniunicms, ycaoxa, noiimep, onyopeHus, niacmu@ixamop.
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Muravsky L. I. Determination of the surface displacement field under dynamic loads
by the method of phase-shifting correlation speckle pattern interferometry.................. 5

A brief review of known digital speckle interferometry methods for retrieving the
surface displacement and deformation fields under dynamic loads is presented. A new
nondestructive method of three-step phase-shifting correlation speckle interferometry
to study the dynamic loads of structural materials is proposed. In this method, three
speckle interferograms (SIs) of the specimen surface differing only by arbitrary
unknown phase shifts are recorded before the load and one SI is recorded under the
dynamic load. The surface displacement field under dynamic loading is determined
using the obtained SIs. Two algorithms for the implementation of the method are
proposed. They use an integrated bucket technique to record SIs and make it possible
to determine the phase maps of the surface displacement fields at any moment of
applying the dynamic load. It is shown that this method can be used to produce a
temporal sequence of surface displacement fields during loading.

Keywords: surface displacement field, dynamic load, phase-shifting correlation
speckle pattern interferometry, unknown phase shifts, Pearson correlation coefficient,
nondestructive method, integrating-bucket technique.

Gubenko S. I. Specific features of stresses relaxation and recrystallization of steels
under 1aSer NEATING......c.eviviieiieieiieieert ettt s s 15

The features of the processes of plastic relaxation and recrystallization of steels of
various types with different crystal lattices are studied. It has been established that
structural signs of collective or secondary recrystallization, as well as high-speed
shear or rotational plastic deformation, are observed in the laser impact zone. The
conditions for the occurrence of these processes associated with the behavior of
defects in the crystal structure under pulsed loading are discussed. It is shown that the
conditions of laser exposure ensured the processes of restoring the structure of steels
of a dynamic nature.

Keywords: laser processing, steel, relaxation, recrystallization, strengthening,
structure.



Narivs’kyi O. E., Subbotin S. O., Pulina T. V., Leoshchenko S. D., Khoma M. S.,

and Ratska N. B. Mechanisms of pitting corrosion of austenitic steels
of heat-exchangers in circulating waters and its prediction ............ccecceveereereerenneenen.

Mathematical models of the dependence of the critical pitting temperature (CPT) of
AISI 304, AISI 321, 12X18H10T and 08X18H10 steels on their chemical composi-
tion, structural heterogeneity, as well as pH and chloride concentration of circulating
water have been developed. They are based on quadratic regressions with first-order
partials and on polynomials with a reduced number of features. Applying mathemati-
cal models, it is established that the pitting resistance of these steels increases with an
increase in the average distance between oxides, the average diameter of austenite
grain, specific magnetic susceptibility, and a decrease in the volume of 5-ferrite and
the number of the smallest oxides up to 1.98 pum in size. The positive effect of Cr and
Mn on the pitting resistance of the studied steels is studied. Probably this occurs due
to the increase of the solubility of N in austenite, reduction of the diffusion intensity
of Fe atoms to the surface of stable pitting and the increase of Cr to metastable ones,
contributing to their repassivation, which increases the pitting resistance of steels. The
developed mathematical models are recommended to be used for choosing optimal
grades of austenitic steels and predicting their pitting resistance during operation of
heat exchangers in circulating waters.

Keywords: pitting resistance, austenitic steels, structure, circulating water, heat
exchangers.

Khlopyk O. P., Zin I. M., Tymus M. B., Holovchuk M. Ya., and Kalakhan O. S.

Aluminum alloy corrosion inhibition with a composition of guar gum
and POLASSTUM SOTDALE.......eevieiieeiieitierte ettt e ete et e et eeteesteeteesteeesbeesseesnseessaeennsneeens

High efficiency of corrosion inhibition of aluminum alloy in a 0.1% NaCl solution by
the composition of guar gum and potassium sorbate was established. The formation of
an organic adsorption film was found on the surface of the metal samples. The degree
of metal protection against corrosion by this inhibitory composition is more than 90%.
The results of the research can be used for the development of eco-friendly “green”
corrosion inhibitors of aluminum alloys from renewable plant materials

Keywords: aluminium alloy, corrosion inhibition, chloride solution, guar gum,
potassium sorbate.

Moltasov A. V. and Klymenko A. V. The influence of corrosive dissolution

of the surface metal layer on the stress concentration coefficient
10 butt Welded JOINTS......coiuiiiiiiiiecee e

The dissolution of the surface layer of metal of the samples of butt welded joints
made of 09I'2C steel by the anodic-cathodic process in the electrolyte, as a result of
which the geometric parameters of the welded joint changed was studied. So, for
example, after corrosion tests the radius of transition from the weld metal to the base
metal on the front side of the joint increased from 3.07 to 3.88 mm, and on its root
side — from 2.16 to 3.09 mm. Changes in the geometrical parameters of a welded joint
affect the value of the stress concentration factors (SCF) which determine fatigue life
of the welded joints Therefore, analytical calculations of the SCF in the sample of the
091"2C steel butt weld before and after dissolution of the metal surface layer were per-
formed. In this case the existing formula for their determination on the root side of the
joint was modified in the case when the bases of facial and root reinforcements were
close enough. It was found that after corrosion dissolution of the metal surface layer,
the maximum value of the SCF in the specimen decreased from 1.87 to 1.67.

Keywords: butt welded joint, corrosion environment, concentration of stresses, dis-
solution of the surface layer, radius of transition from a weld to the base metal.



Kravchenko I. V., Suvorin O. V., and Tatarchenko H. O. Corrosion activity

of low-carbon steel under action of a multi-component anti-icing reagent.................. 43

Corrosion activity of a multi-component solution, namely, distiller liquid previously
clarified and strengthened to 20 wt% by CaCl, including the addition of corrosion
inhibitors at —5°C to low-carbon 08km steel is studied by the gravimetric method. The
holding time of the specimens is 500...650 h. In distiller liquid corrosion rate is
0.111 g/(m?h), corrosion depth is 0.12 mm/year, steel resistance refers to the IV group
(relatively resistant). When adding the hexamethylenetetramine, triethanolamine,
trilon B corrosion inhibitors or their mixture in the amount of 0.5 wt% the corrosion
resistance of steel improves, and the best results are achieved by adding hexamethyl-
enetetramine with triethanolamine. The obtained results indicate the possibility of
using the distiller liquid of OJSC “Lysychanska Soda” with additives of such corro-
sion inhibitors as reagents for preventing highway surface against icing.

Keywords: distiller liquid, anti-icing reagent, corrosion activity, corrosion inhibitors,
08kn steel, corrosion resistance.

Syrotyuk A. M., Leshchak R. L., Hrynenko M. V., and Hembara N. T. Evaluaton

of the risk of hydrogen embrittlement of long-term operated 10I"2BT steel
EAS PIPCLINES......eeviiiieiiieiieit ettt ettt b ettt be et ebe e ebe b ereeae e

It was established that the metal of long-term operated gas pipelines manufactured
from 10I'2BT steel, contains relatively low hydrogen content, which does not create
prerequisites for the realization of hydrogen embrittlement of pipes. However, for the
considered cases, it was established that the microstructure of steel is characterized by
increased defectiveness, which increases with the increasing time of the pipeline
operation. It is shown that such a defective microstructure has an increased ability of
absorbing hydrogen, and therefore there is a risk of hydrogen embrittlement of the
material. It has been concluded that the use of long-term operated pipelines for
transportation of the mixtures of natural gas and hydrogen without additional
verification is problematic.

Keywords: pipelines, low-alloyed steel, hydrogen-containing environment, hydrogen
charging, hydrogen concentration.

Zvirko O. I, Hredil M. I, Tsyrulnyk O. T., Student O. Z., and Nykyforchyn H. M.

Mechanism of development of damages of low-strength pipe steel
due to hydrogenation Under OPEration.............ccuevveevereeriieeerrieeesieeeesieeeesreeesereeseneens

The important indicator of serviceability for pipe steels is the resistance to hydrogen
embrittlement. Pipes are manufactured from steels of a wide strength range. With the
strength increase, a susceptibility to hydrogen embrittlement in general increases.
This regularity is usually true for steels in the as-received state; however, the long-
term operation can improve susceptibility to hydrogen action even for low-strength
steels. It is caused by the development of damage dissipated in the metal bulk with the
formation of voids due to deformation caused by high-pressure hydrogen recombined
in them. Implementation of the hydrogen-induced damage mechanism, associated
with the formation of deformation voids, extends the strength range of pipe steels,
which become susceptible to operational hydrogen embrittlement.

Keywords: pipe steel, strength, hydrogen, damage development mechanism.

Kononiuk O. P., Zavalii I. Yu., Berezovets V. V., Kytsia A. R., and Borukh I. V.

Production of hydrogen by hydrolysis of magnesium hydride composites
with additions of TiFe/Ti3Fe;O and graphite.........c.ccoceiiiiiiiiiiiieiieeeeeeeee

Hydrides of magnesium composites with additions of intermetallic TiFe and suboxide
Ti;Fe;O were synthesized by mechanical milling in a hydrogen atmosphere. The
addition of graphite reduces the particle size of the composites. The influence of cata-



lytic additives and graphite on the hydrolysis of magnesium hydride was determined.
The dependence of the amount of hydrogen obtained by hydrolysis on the time of
milling the composite was studied.

Keywords: composites, graphite, magnesium hydride, hydrogen generation, hydrolysis.

Tsybailo I. O. and Krechkovska H. V. The structural-mechanical state

of 12X1M® steel of HPP pipeline bend after long-term operation...............ccceueeneeee..

The mechanical characteristics and structural features of the heat-resistant 12X1M®
steel after long-term operation in a bend of the TPP steam pipelines were analyzed.
The change in the technical state of the metal of different zones of the bend was
established and the anisotropy of properties across the section of the pipe wall were
revealed. It was found that in the stretched zone of the bend near the outer surface of
the pipe, steel degraded more intensively, which was due to the most favorable
operating conditions for creep.

Keywords: head-resistant steel, bends of the main steam pipelines, degradation,
mechanical characteristics, structure, fractography.

Luzan S. O. and Bantkovskiy V. A. Structure and tribotechnical properties

of deposited composite layers based on [II'-10H-01 alloy containing Al,O:...............

The microstructure of deposited layers with a composite material (CM) based on the
self-fluxing I1I'-10H-01 alloy, modified with a mechanoactivated CM obtained using
the self-propagating high-temperature synthesis, was studied. The X-ray phase analysis
revealed in the structure of the deposited layer the inclusions of nickel borides NiB,
Ni,B, Ni;B, chromium borides CrB, Cr,B, chromium carbides Cr;C,, Cr,Cs, distributed
in the nickel matrix. It was established that the modifying CM during arc welding
contributed to the grinding of the structure and the reduction of the friction coefficient,
the increase of the microhardness of the deposited coatings, and the reduction of the
wear intensity in various friction conditions.

Keywords: composite material, deposited layers, self-propagating high-temperature syn-
thesis, borides, oxides, wear resistance, phase composition, abrasive, I1I -10H-01 alloy.

Drobenko B. D. and Bardyn T. P. The strength of the welded joint

of the collecting pipe and the manifold of boiler primary steam overheater................

The strength of the welded joint of the pipe and the collector made of 12X1MF steel
are investigated within the framework of the model of elastic solid, taking into account
their real geometry and the dependence of the material characteristics on temperature.
Zones of maximum operating stresses in the joint for different types of welding are
identified. Design and technological solutions aimed at significant reducing the maxi-
mum operational stresses are proposed.

Keywords: strength, failure of materials, service life, power equipment, finite ele-
ment method.

Kvasnytska Yu. H., Ivaskevych L. M., Balitskii A. 1., Mialnitsa H. P.,

and Kvasnytska K. H. Evaluation of the endurance limit of cooled blades
of gas turbine engines made of heat-resistant nickel alloy ..........c.cceceniiiininniennen.

The characteristics of fatigue failure of the working blades of the first stage of the
high-pressure turbine of the power gas turbine engine are determined. Experimental
studies are carried out on blades obtained according to the improved technology from
the CM88Y alloy, which is used in the serial production of gas turbine units. The blades
withstood the test base of 107 cycles at a stress of 200...240 MPa. The established
limit of endurance corresponds to a given life of blades of this type.

Keywords: heat-resistant corrosion-resistant nickel alloy, fatigue strength, blade,
gas turbine engine.



Pohrelyuk I. M., Student M. M., Zadorozhna Kh. R., Trush V. S.,
and Kravchyshyn T. M. Surface modification of titanium by oxidation
followed by electrospark alloying with a graphite electrode............ccecervreininceennnen.

The characteristics of the modified layer of commercially pure BT1-0 titanium (c.p.
BT1-0 titanium) after thermal diffusion saturation with oxygen (oxidation) and
electrospark alloying (ESA) with a graphite electrode are investigated. Their phase
composition, hardness and tribological properties are studied. ESA with a graphite
electrode and combined treatment (oxidation followed by ESA) improves the tribolo-
gical characteristics of titanium under friction without lubrication: the friction coef-
ficient decreases from 0.4...0.5 to 0.15...0.17. At the same time, the wear resistance
of titanium increases in 1.2-2.9 times.

Keywords: electrospark alloying, carbon, oxidation, c.p. BT1-0 titanium, hardness,
structure, wear resistance.

Maksymenko O. P., Hvozdiuk M. M., Kulynych Ya. P., and Ivanytskyi Ya. L.
The influence of the initial gap on the fracture of bolted joints

Of COMPOSILE MALETIALS. ... .ottt s 100

The results of experiments studying the contact angle dependence for different initial
gaps at a pin joint under loading are presented. Considering the change of the inter-
acting surface area of the composite plates with a pin, the bearing capacity of the hole
is determined. The modified correlation algorithm for digital image processing is used
to obtain the experimental results.

Keyword: initial clearance, contact angle, digital image correlation, bearing stress,
bolt joints, polymer composites materials.

Matviichuk O. O., Andreiev I. V., Litoshenko N. V., Tsysar M. O., Vynar V. A.,
Hnatenko 1. O., Davydenko S. A., and Savchuk I. V. Peculiarities of production
and properties of WC + 20 mass% Ni hard alloy with ultra-coarse-grained

INICTOSTIUCTULE ....vvvvieeeeeeteieeee e ettt e e e e eeaeeeeeeeeeaseeeeessesaaeeeessesaaseeessesnnseeeeessansannssnnnnnnnnns 108

The influence of the initial components mixing conditions and sintering temperatures
on the peculiarities of microstructure of the cemented carbide WC + 20 mass% Ni made
from ultra-coarse-grained (80/40 um) tungsten carbide particles is investigated. It is
established by the metallographic analysis that for the formation of such microstructure
of a hard alloy, it is sufficient to use liquid phase sintering and preliminary economi-
cal wet mixing of WC with Ni powder. The strength under the conditions of bending
and compression is 1530 and 1720 MPa, respectively, the density is 13.51 g/cm?, and
the hardness is 76 HRA. For the first time, the compressive load-strain curve for the
WC + 20 mass% Ni alloy with the average carbide grain size of 20 um is experimen-
tally obtained. It is found that its plasticity is 6 times higher than that of alloys produced
under other technological modes.
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Polyurethanes (PU) are unique heteropolymers with a wide range of physical and me-
chanical properties, fields of use and high development potential. PU is obtained by
condensation of diisocyanate and various polyol compounds. The peculiarities of the
structure and synthesis of commercial polyols based on the products of secondary oil
processing, namely oligomeric glycols, oxides and dicarboxylic acids are presented.
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Peculiarities of copolyamide modification by polyvinylpyrrolidone in a viscous state
were studied. The differential scanning calometry revealed changes in the morpholo-
gy and phase transitions of modified copolyamide materials. In particular, the increased
technological compatibility between the components of the copolyamide-polyvinyl
pyrrolidone mixture is established. The effect of the modifier on the strength and
thermophysical properties of the studied thermoplastic was found. In particular, the
introduction of polyvinylpyrrolidone into copolyamide contributes to the growth of its
strength during tearing and relative elongation and leads to a certain decrease in Vicat
softening point and change of its technological properties.
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