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3MICT

Jlobanoes JI. M., Iawun M. O., Mixooyii O. JI., Yepxawun O. B.,
Konopamenxo 1. I1. BrinuB oOpoOsIeHHS IMITYIbCHUM €JIEKTPOMarHeTHAM
MOJIEM Ha HANPYKCHUH CTaH aJIOMIHIEBOTO CIIIABY AMIO6.......coviviiiriiiiiiiiniiiiieeeeane

Po3pobneHo opuriHaNbHY EKCHePUMEHTANBHY METOAWKY JOCITIHKEHHS KIHETUKH
CJICKTPOJMHAMIYHOTO THCKY Pppvr 3@ OOpOOJICHHS IMITYJIBCHUM €JI€KTPOMAarHeTHUM
noem (OIEMIT) meraneBux marepiainis. Bukopucrano miacki qucku & 90 mm i 3aB-
ToBIIKK O = 1...5 mm i3 amomiHieBoro criaBy AMr6. BeTaHoBIeHO, 110 MOCTa0JIeH -
HSl TUCKY IMITyJIbCHOTO €JISKTPOMAarHeTHOTO IOJIs 31 3MEHILEHHSIM TOBIMHHU 3pa3KiB
00YMOBJICHO HEPIBHOMIPHMM pPO3MO/LIOM T'YCTHHH 1HAYKOBaHHX CTPYMiB 3a INIHOU-
HOIO Ta 3HM)KCHHSIM aKTHBHOI'O 00’ €My €JICKTPOMPOBIIHOIO cepemopuiia. [lokazano,
mo B pe3ynbrati OIEMII 3pa3kiB 3a 0THAKOBOTO PEKUMY 3HAUCHHS Pppmp ITiIBHUIILY-
FOTBCS 31 3pocTaHHAM O Bifg 1 70 5 mm. 3anmponoHOBaHO MiABHIIMTH €(pEKTHBHICTH
OIEMII HaHeceHHSM JOAATKOBUX IIAPiB CIIOPITHEHOTO MaTepialy SK CTPYMOIPO-
BIJJTHOTO €KpaHy, 3a IKOT0 €KBIBAJICHTHA TOBIIMHA OYyJ€ ONTHMAIILHOIO JUISL JOCSITHEH -
Hs HaliOLIBIIOTO €IeKTPOMAarHeTHOro THCKY Prrvr. st ehekTHBHOT 00pOOKH TOHKHX
3pa3KiB HEOOXiJHO 3MEHIIYBAaTH TPUBAIICTh CTPYMOBOT'O IMITYJIbCY, IIIO BUMAarae 3Mi-
HH MTapaMeTpiB PO3PSIHUX KOHTYPIB 1 NOTpeOye TOJATKOBHUX JOCIIIKEHb.

KarouoBi cinoBa: iunyasche erexmpomazHemue none, HAnpyslceno-oepopmosanui
CMaH, CNAA8 aNOMIHII0, eNeKMPOMASHEMHUL MUCK.

Aoocamcoxui C. B., Cazaniwseini 3. B., Tkauos FO. B., Kononenxo I'. A. Bruus
4acOBOTO IHTEPBaly MiXK HAaHECEHHSIM I11apiB 3a SLM-TexHoorieto
Ha cTpyKTypy 1 BIacTHBOCTI cIutaBy INCONEL 718........ccooovieiiiiiieecie e 13

JocnijpkeHo BIUIMB OJHOPA30BOi 3yMUHKH il 4ac BUTOTOBJIEHHS Aertanei 3a SLM-
TEXHOJIOTIEI0 Ha CTPYKTYpPY 1 ME€XaHIuHI BIacTHBOCTI 3pa3kiB 3i cruiaBy Inconel 718,
1100 BCTAHOBHUTH iX MPUAATHICTH JO SKCIUTyaTallil. 3pa3Kd BUTOTOBJCHO Ha 00ai-
HaHHI PI3HUX BUPOOHHUKIB 3 3YyNUHKOIO IIiJ] 4ac ApYyKy i O0e3. MexaHiuHi BIaCTHBOCTI
BH3HAYCHO I 9ac BHUIPOOyBaHb Ha po3Tsr 3rimHo 3 Bumoramu ['OCT 1497 (ICO
6892-84) i BcTaHOBJICHO, 10 32 OE3MEePEPBHOTO TEXHOIOTIYHOTO MPOIIECy 1 31 3ymuH-
KOIO ITiJT YaC BUTOTOBJICHHS 3pa3KiB BOHH MOJIIIIYIOTHCS.

KarouoBi caoBa: SLM-mexnonocia, mexawiyni enacmueocmi, MIiKpoCcmpykmypad,
cnaae Inconel 718, mexnonoeiunuii npoyec.

Ab6onixina O. B., 3nosa B. A., Cemeneys O. I, [loopesog FO. M. Brinus
MIKpOCTPYKTYpH cruiaBiB cuctemu Al-Zn-Mg—Cu Ha MexaHi3M
PYHHYBAHHS aBIAKOHCTPYKIIIH. ....veeueeeeeneeeneeeesneenseesesseeeesseesesseeseeneessesneesseesesnseesnnes 20

JocmimkeHo BUcOoKoMilHI amoMinieBi crutaBu B93T1, B93muT3, 1933T3 cuctemn
neryBaHHs Al-Zn—-Mg—Cu, sKi 3aCTOCOBYIOTh Y BHCOKOHABaHTAKCHHX €JIEMEHTax
KOHCTpYKIIH JiTakiB. BuBueHO 0c00MMBOCTI IX MIKPOCTPYKTYpH Ta ii BIUIMB Ha OIIip
PYIHYBaHHIO i Ji€I0 CTATUYHMX i [MKIIYHUX HABAaHTaXXEHb, a TAKOX arpeCUBHHX
CEepEIOBHIIL.

KumouoBi cnoBa: A/-Zn—-Mg—Cu cnnasu, cmapinns, cmpykmypa, cezpe2ayii, 3mMiyHio-
8aIbHI hazu, KOPO3ilHe PO3MPICKYB8AHHAL.

bynux I. I, Kononrox O. I1. BTacTHBOCTI MOPOIIKIB IHAYKIIHHO BUTOILICHOTO
CIu1aBy Ha OCHOBI SMyCo017 3aJICIKHO BiJl YMOB ITOMEIIY ...vvvevverveereererervessrensesssensenssensens 28

MeTtogaMu peHTI€HIBCHKOTO (ha30BOTO aHANI3y Ta €IEKTPOHHOI CKaHIBHOI MiKPOCKO-
T TOCTIDKEHO BIUIMB YMOB PO3MEIIIOBAHHS 1HIYKIIIHO BUTOIUIEHOTO CILIaBy Ha OC-
HOBI Sm>Co;7 Ha BIACTHBOCTI MOPOIIKIB — ()a30BO-CTPYKTYPHHUH CTaH, aHi30TPOIIIO i



Mopdoitoriro. BiacTuBocTi MOpPOLIKIB OLHEHO AJsI MOJANBIIOro iX 3aApiOHEHHS Ta
CIIKaHHS Yy BOJIHI 32 MOHW)KEHUX TEMITEPATyp METOJIOM JUCIIPOIOPI[IOHYBaHHS Ta pe-
KOMOIHYBaHHs. BCTaHOBIEHO, 110 3 MiABHINECHHSIM YaCTOTH 1 TPHUBAJIOCTI MOMEIY Y
BOJIHI 1 OJIETHOBi# KUCIIOTI 30UTBIIYETHCS AUCIIEPCHICTh YACTHHOK MOPOIIKIB Ta KiJb-
KICTB JIyCKOITOIIOHWX YaCTHHOK, CIUIAB YaCTKOBO aMOP(i3yeThCs, a CTYIIIHb TEKCTypH
3HIWKY€eThes. [1okazaHo, 0 ONTUMAIBEHUM € ITOMEN B OJICTHOBIH KHCIIOTI 3 9aCTOTOIO
obepranns kamepu mumHa v = 300 rpm i TpuBaiicTiO T = 60 min.

KumrouoBi cioBa: cnias KC25, nomen, ¢hazoso-cmpykmypHuii cma, mopgonoeis,
AaHI30MPONHI YACMUHKU.

baenok I'. A., Besumannuii FO. I'., Cmacrox O. O. BB raps4oro

IITaMIIyBaHHS Ha IPY>KHI BIACTHBOCTI Ta XapakTep aHi30TPomil
HOPOUIKOBUX TUTAHOMATPHUHUX KOMIIOBUTIB. ....c.vuevenereneerenreneeerereeserseresuensenueeneennens

JocmimkeHo 0COOIMBOCTI CTPYKTYPH Ta MPYKHUX XapaKTEPHCTUK MOPOIIKOBUX TH-
TAHOMATPUYHKX KOMITO3UTIB, apMOBaHUX KapOigoM Ta 6opumoM tutaHy. BeraHosie-
HO BIMIHHICTh XapaKTepy 3aJeXHOCTI MOIYJSI MPYXKHOCTI BiJ BMICTy BHCOKOMO-
JYJIBHOTO CKJIQJIHHUKA JUISl CIICYEHUX Ta rapsyellTaMIOBaHUX KOMIO3UTIB. BusiBieHo,
0 MOJYJIb CIICYCHUX MaTepialliB BU3HAYAIOTH K BMICT apMyBallbHUX JOAATKIB, TaK 1
MOPYBATICTh CIUIABY, & JJIs rapsYeIITAMIIOBAHUX BiH MOHOTOHHO 301IbIIY€ETHCS 3 i/~
BUILCHHSM BMICTY BHCOKOMOJYJIBHUX CKJIJHUKIB. BcTaHOBIIEHO, IO VISl CIIEUEHHUX
KOMITO3HTIB BCIiX CKJIQJIiB Ta TapA4EIITAMIIOBAHNX, APMOBAHUX KapOiloM TUTaHy, MpaK-
THYHO BIJICYTHS aHI30TPOIIisl, B TOH Yac K JUII rapsSYeITaMIIOBaHNX, apMOBaHHUX 00-
punoM TuTaHy, He3HadHa (10 10%) aHI30TPOIIis CTPYKTYPH Ta MPYKHUX XapaKTEePHC-
THK 00OYMOBJICHA TIEPEOPIEHTYBAHHAM TOJNKOMOIIOHUX YaCTOK MOHOOOPHIY THTaHY B
HaIpsMKy, NEepHSHANKYISIPHOMY JI0 HAaNpsSMKY MPHUKJIaJaHHs aKTHBHOTO 3yCHIUIS Mij
Yac rapsvoro MITaMITyBaHHs.

KarouoBi cinoBa: mumanomampuunuii KoMnosum, eapsie wimamnyeawHs, Kapoio,
060puod, MOOYIb NPYHCHOCTI, CIPYKMYPA, AHI30MPONIsl.

Hozcpeniox 1. M., Jlaspucey C. M. TepmiuHa cTaOLIBHICT Ae()OPMOBAHOTO IOBEPXHEBOTO

I1apy TUTaHOBOTO CIIaBy BT22 B a30TOBMICHOMY CEPEIOBHILL. ......c.vervevenerereneeneennenne

JocmimkeHo TepMivHy cTabiIbHICTH MTOBEPXHEBOTO NIe(OPMOBAHOTO IIAPY HA THUTA-
HOBOMY cruiaBi BT22 y Bakyywmi Ta B cepeIOBHII MOJEKYISIpHOTo a3oTy. Ha ocHOBI
MIKPOCTPYKTYpPHOT'0, JIOPOMETPUYHOIO Ta PEHTTEHOCTPYKTYPHOI'O aHaJI3iB MiATBEp-
JDKEHO HOro TepMiyHy CTaOiIbHICTH B YMOBaX HAacHYEHHs a30TOM JO TeMIepaTypH
820°C. BusBieHo, 110 MM Yac HArpiBaHHS B a30Ti MPOLIECH PEKpUCTAi3aIlii aedop-
ManiiHO 3MIIHEHOTO IIapy MPUTHIYYIOTHCS Yepe3 TBEPAOPOIUMHHE 3MII[HEHHS.

KuarouoBi ciioBa: mumanosuii cnaiae BT22, obxkouysanus, degpopmosanuii nosepxme-
8Ull WAp, A30MOBMICHe cepedosuue, MmepMivHa CMabilbHICMb, CIMPYKMYPHO-ha30-
8Ull CIAH.

Ckanvevkuti B. P., Pyoascoxuu /. B., Lllegep M. C., Kanwox FO. I. Brius

BaroHHMX YIOBIUJIBHIOBAUIB HA PICT TPIMIMHU Y OOKOBIH PaMi Bi3Ka.....ccccervuveereveennneenn

3aIpoNoOHOBAHO PO3PAXYHKOBY METOJMKY OLIHIOBAHHS IOKPHUTHYHOTO MEPIONy POCTY
BTOMHOT TPILIMHU Ha MOBEPXHI OOKOBOI pamMy 3ai3HUYHOT'O BaHTa)KHOT'O BaroHa 3a
HEpEeryJISIPHOTO HUKITIYHO-3MIHHOTO €KCIUTyaTaliifHOro HaBaHTa)XXEHHS 13 ypaxyBaH-
HSM TIEPEBaHTAXECHB 3aJI3HMYHUX YIOBUTGHIOBAYiB Ha COPTYBAJIBHUX TipKaxX. Buss-
JICHO, 11O 3a TaKMX IepeBaHTaXEHb 3aJMIIKOBA JIOBrOBIYHICTh OOKOBOI pamH i3 MO-
BEPXHEBOIO TPIMIWHOIO MOKE 3MCHIIUTUCH Y/BiUi MOPIBHIHO i3 HOPMOBAHUM PEIKIMOM
eKCIDTyaTallii 6e3 rmepeBaHTaKeHb.

KuouoBi cioBa: H6okosa pama, emomna mpiwuna, Koegiyicnm inmeHcueHoCcmi Ha-
npysceHsb, QYHKYIs po3nooiy iMOBIPHOCTI, 3AIUUKO8A 008208IUHICIb.



3asaniii I. FO., bepeszoseys B. B., Owanoscokuii I. B., 3acaonuii T. M.

Hanoxommnosutu Mg—TiN ta Mg—ZrN sik edexTiBHI MaTepianu
JUISL aKyMYJIIOBAHHS T4 TCHEPYBAHHS BOJHIO. ......cveuvriaeerinrerentenenerenuenessenesuesnesensensennes

CHHTE30BaHO HAHOKPUCTAJIIYHI KOMITO3UTH HAa OCHOBI TiJIPUAy MAarHif0 METOJIOM ME-
XaHIYHOTO KYJILOBOTO TIOMEIy Y BOJHI MOPOIIKY MarHito 3 nogatkamu TiN ta ZrN.
IToka3zaHo, 1110 MEXaHOXIMIYHUI CHHTE3 TIAPUY MarHiro 3 Ha3BaHUMU JOAaTKAMH Xa-
PaKTEPU3Y€ETHCS TPHUINBUIIICHOI COpOIiel0 BoaHIO. JOCTIIKEHO KaTaaiTHYHY aK-
tuBHICTE momatkiB TiN ta ZrN mig wac mecopoOuii BoxHto 3 MgH,. Po3paxoBano ix
eHeprii akTHUBAaIlil 3a KPUBUMH TEPMOICCOPOIiii BOIHIO ¥ BaKyyMi 3 Pi3HOIO MIBHIKIC-
Ti0 HarpiBaHHs: 135 kJ/mol H, mist xommo3urta 3 ZrN (myke OMu3pKa 10 Takoi Uit
grcroro MgH,) ta 3HauHO MeHmma (65 kJ/mol H,) ansg xommosuta 3 momatkom TiN.
CuHTe30BaHI HAHOKOMITO3UTH TiIpuIy MarHiro 3 gomatkamu TiN Ta ZrN mportecto-
BaHi SK MaTepiaiu IJisl NPUCTPOIB reHepyBaHHs BOJHIO TixpoiizoM. [Tokaszano, mio 3a
npucyTHocTi Karanizaropa MgCl, koMmno3ut 3 ZrN BOJIOIE JICUIO BUIIAM CTYIECHEM
KOHBepcil, Hix unctuit MgHo.

KuarouoBi cioBa: 2idpud macwito, Himpuod mumawy, HIMpuo YupkoHilo, copoyis-
Oecopbyis 800HI0, MEXAHOXIMIMHULL NOMEI, 2IOPOLL3.

FBeponixosa O. M., Maxcumos C. FO., Ilpunrunko O. O., Anexceenxo T. O.,

Ionoseyvkuii €. B., Anexceenxo I. I. BIuuB 30BHIIIHBOTO €JIEKTPOMArHeTHOTO
TIOJISI Ha CTPYKTYPY 3’ €AHAHB ITiJT YaC 3BAPIOBAHHS ITiJT BOJOO....c..eeuveeeeneeeneaeeaneeneees

JociipkeHo BIJIMB 30BHIIIHBOTO €J€KTPOMArHETHOTO TI0JIS i/l Yac 3BaproBaHHS ITiJl
BOJIOI0 Ha MIKPOCTPYKTYPY METajly 3BapHUX 3’ €IHAHb HU3bKOJICTOBAHOI CTami. 3 BHU-
KOPHCTaHHSIM CBITJIOBOI Ta TPaHCMICIHHOT eJIeKTPOHHOI MIKPOCKOIIii BUBYEHO MiKpO-
CTPYKTYDY, ($a30BHH CKIaA i OCOOIMBOCTI AMCIOKAIIIHOI CTPYKTYPH METalxy 3Bap-
HUX 3’€IHAaHb, OTPUMAHMUX 0e3 Ta i3 3aCTOCYBAaHHAM eJeKTpoMaraeTHoro mois. [Ipo-
AHATI30BaHO BIUIMB CTPYKTYPHHX YWHHUKIB Ha JWCIOKAIIfHOMY piBHI Ha JIOKaJIbHI
BHYTPIIIHI HANPYXCHHS, sIKi BU3HAYAIOTh 30HH JIOKAJI3allil nedopmarii B CTPYKTypax
BEPXHBOTO Ta HIKHBOTO OCHHITY B MeTalll 3BapHHX 3’€IHaHb. BCTaHOBIEHO yMOBH
OJIep>KaHHS SIKICHUX 3BapHHX 3’€IHAHb IiJl Yac 3BapIOBAHHS HHU3bKOJICTOBAaHHUX CTa-
JIeH T1i]] BOJIOIO, SIKi 320€3Meuyr0Th X TPIIMHOCTIHKICTS.

KuarouoBi cioBa: nidgoone 38aprosants, MacHemHe noje, 36apHI 3 €OHAHHA, 30HA
MEPMIYHO20 GNAUBY, MIKPOCMPYKMYpPA, (haz08uil ckaad, OUCIOKAYii, TOKATbHI GHYM -
PDIWHI HANPYIICEHHA.

Cmyoenm O. 3., Kpeuxoscvka I'. B., Csipcoxa JI. M., Conogeii I1. P.

BizHOBIIEHHS BIACTUBOCTEH TEIIOTPUBKOI CTaI iCIsl TPUBAJIOT
EKCIUTYATAIl] B TIAPOBIH TYPOTHL.«euveveenteriietienientieieeteeeeeeee e siee e seee e esteseeeneeesneeeseeees

[IpoananizoBaHo OCOOJMBOCTI pyHHYBaHHS, CTPYKTYpPY Ta MEXaHIYHI BJIaCTHBOCTI
TermnoTpuBKoi cram 25X2M1® micns 21-10* h ekcmyaTanii 3a )KOPCTKUX TeMIlepa-
TYPHO-CHJIOBUX YMOB POOOTH €JIEMEHTIB KpIIUICHHSI KOPIYCy IMJIIHApa BHUCOKOTO
THCKY TapoBoi TypOian TEC. OntumizoBaHO pekuM ii TOBTOPHOTO TEPMITHOTO 00-
poOJIeHHS Ta TPOJAEMOHCTPOBAHO BiTHOBIIEHHS TBEPAOCTi, MIIIHOCTI Ta TUIACTUYHOCTI
JI0 PEeTIIaMEHTOBAHUX PIBHIB i, [0 HAWBaXXIIMBIIIE, CYTTEBE MIIBUIICHHS ii yIapHOI
B’s13K0CTi. TaKUM YMHOM, OBEAEHO MOJKJIMBICTh BITHOBATH MEXaHIYHI BJACTHBOCTI 1
NPOJOBXUTH Pecypc LIMWIBOK Micist TpuBanoi exciuryaranii. [loOynoBaHo kopesi-
LiHy 3aJISKHICTh MK YIapHOIO B’SI3KICTIO CTalli 1 pO3MIpOM 3€pHa, SIKY 3arpoIoHO -
BAaHO BHUKOPHCTOBYBAaTH JJisl JAIarHOCTYBaHHS 3MiHM MOTOYHOIO TEXHIYHOTO CTaHY
MeTalty MiJl 4ac eKCIUTyaTarii.

KuiiouoBi ciioBa: meniompusxa cmans, Cmpykmypa cmaii, Mexauiuui 61acmueocnii,
mepMmiuHe 00pobeHH s, iI0HOGIEHHS 61ACMUBOCMEN.



JKypasenw 1. M., Muuyoa JI. 3. Bukopucranus 3akony Mannensopora—Lunda
JUTSE KITBKICHOTO OI[IHIOBAHHS YCEPEIHCHOTO PO3MIPY 3€PCH CTAMN.....vvevvevrenreeerennnes

3anpoIrOHOBaHO METOJ| KOMIT I0TEPH30BAHOTO OOUYMCIICHHS YCEPEAHEHOTo JiaMeTpa
3epeH MIKPOCTPYKTYPH CTalli 3a 1i MeTanorpadiuauM 300paKeHHAM, KUl BPaXOBY€E
PO3IOJIIT 3epeH 3a IUIONIEIO, 1110 onucye 3akoH Mannensopora—Llunda, 3adesneuy-
I0YM TaK BHILY JOCTOBIPHICTH PE3YJIBTATIB MIPOTH OJICPKAHUX MOMIOHUMHU BiIOMUMHU
nigxoxamu. Lle BaykIMBO 1iz yac po3B’si3yBaHHs 3a/1a4 HEPYHHIBHOIO KOHTPOJIO Ta BH-
pimeHHs Tpo6IeM JOBrOBIYHOCTI METAIIOKOHCTPYKITIH.

KuarouoBi cioBa: memanocpagiune 300padicenus, ycepeonewutl oiamemp 3epHA
memany, 3axon Manoenvopoma—L{unga, nepytinienuti KOHMpPOb.

Camagi¢ I, Jovié¢ S., Makragi¢ S., Zivkovié¢ P., Burzi¢ Z. Bnus Temmepatypu
Ta Yacy eKCIUTyaTallil Ha BTOMHY MIIHICTb 1 MiKPOCTPYKTYPY
3BapHUX 3’ €THAHD CTAT A-387GI.B...cuiiiiiiiiiiiee e

[poanasni3oBaHO BIUIMB TEMIIEPATypH 1 4acy eKCILTyaTallil Ha Omip pyHHYBaHHIO KOMIIO-
HEHTIB 3BapHUX 3’€IHAHb HEEKCIIyaTOBAaHOI Ta EKCILIyaTOBAaHOI HH3bKOJETOBAHOT
crani mapku A-387Gr.B (tunmy Cr-Mo) 3a aii [WHAMIYHOTO HABAaHTAXCHHS 1 3MIHH
MEXaHIYHHX BIacTHBOCTEH. YacTHHY €KCIIyaTOBaHOTO METay OOOJIOHKH PEakTopa
3aMiHeHO HOBUM MarepianoM. [ToOynoBano kpuBi Benepa: Bu3HaueHo omip Matepiaity
3apOKEHHIO TPIIUHA 332 KIMHATHOI i po00Y01 TeMIepaTyp; BHKOHAHO BHIIPOOYBaHHS
3BapHOTO 3’€JHaHHA 1 MIKPOCTPYKTYPHHUH aHai3 BUXIIHOTO METally 3BapHOTO IIBa i
30H TEpMIYHOTo BIUIMBY. [IOpiBHAHO omip pyHHYBaHHIO, a TAKOXX BU3HAUYEHO MIKpO-
CTPYKTYPHI 3MiHM XapaKTepHUX AUISHOK 3BApHOTO 3’€JHaHHSA, 1 OOIPYHTOBaHO 00pa-
HY TEXHOJIOT'10 3BapIOBaHHI.

KuarouoBi ciaoBa: mpiwuna, Huzbkonecosani cmani, 36apHi 3 €OHAHHS, 6MOMHA
MIYHICMb, MEXAHIYHI 61ACMUBOCMI.

Xoma M. C., Bunap B. A., Jlayxo b. M., Isawxig B. P., Yyuman M. P.,
Maxciwxo FO. A., Byknie P. JI. Kopo3isi Ta MexaHiuHe pyilHyBaHHS cTajei
Ut o0camHuX TpyO 3a BIUTMBY IiIBUIICHUX TEMIIEPATYP Ta THCKY
BYTTICKHCTIOTO TABY .....euvviuterertereruestrseseasestesentetessesessesessesessesessesessesessesteseasesensesensesenseneen

JocnikeHo BIUIMB TEMIEPaTypH Ta TUCKY BYTJIEKHUCIIOTO ra3dy Ha KOpO3iro Ta KOpo-
3iifHO-MeXaHIYHe pyHHYBaHHs cTanell kiaciB minHocti Q-125 ta P-110 y MoaenbHiit
mractoBii Boxi (MIIB). EmexTpoXiMiYHIMHU NOCHTIKEHHSME BHUSBICHO, IO HA TI0-
yatky exkcnosuuii y MIIB npu 25°C i tucky Pco, = 0,1 MPa koposis npotikae 3a Ka-
TOJJHOTO KOHTPOJIIO 3 BOAHEBOIO Jenojsipu3anicro. ['paBiMeTpiyuHi BUNIPOOyBaHHS B
ABTOKJIABI 3aCBLAYMIIM, IO 3a 3pocTaHHs Temrepatypu 1o 60°C ta tucky mo 6 MPa
HIBUJIKICTh KOPO3ii WX cTasieil Oibliia, HiXk 32 CTAaHIAPTHUX YMOB. BcTaHOBIICHO, 1O
rpaHuLi INIMHHOCTI Ta MIHOCTI craneil y nositpi Ta MIIB 3a Ticky Pco, = 0,1 MPa
BIZIPI3HSIIOTHCSI HE3HAYHO, a BITHOCHI BUJIOBXKEHHS Ta 3BY)KCHHS 3MEHIIYIOThCS CYT-
teime s ctan Q-125. Kopo3uBHe cepenoBuliie Majio BIUIMBA€E Ha IJIACTHYHI Blac-
tuBocTi ctaii P-110. ®@pakrorpadigamii aHami3 BUSIBHB, IO y MOBITPi 1if mpuTaMaHHEe
B’si3ke pyiiHyBaHHS, a cranmi Q-125 — B’s3ko-kpuxke. 3a BumBy MIIB 3a Pco, =
= 0,1 MPa y 3mamax 3pocTae BMICT CKJIaIHUKIB KPUXKOTO PyHHYBaHHS.

KuarouoBi cnoBa: cmans, modenvua niacmosa 600a, 8yereKuciuil 2az, Kopo3sis, mexa-
HIYHI 61ACTMUBOCI, CMPYKMYPA, PYUHYBAHH.

Bopobiiosa B. I., Yueupuneys O. E., @ameee 0. @. Ouinka npoTHKOpPO3iHHOT



e(peKTHBHOCTI EKCTPAKTY BUUABOK abOpUKOCA B HEUTPAILHOMY BOIHOMY
COPCIOBHIIIL. ...uveevvenvieereseessesseessesseesseessessesssessesssasseessesseessesseessesssessesseessesssessesssessesasses

Sk HOBUMIT eKoNOTIYHO Oe3MeYHHi 1HTi0ITOp KOPO3ii cTanm B HEHTPAIEHOMY BOJTHOMY
CepeIOBUIL JTOCIIHKEHO eKCTPakT Bu4aBok abpukoca (EBA). Beranosneno, 1o edek-
THBHICTh HOTO NpoTHKOpo3iiiHoro 3axucry y 0,5 M pozuuni NaCl 3pocrae 3 miaBu-
meHHsM koHueHTpauii EBA Ta vacy ekcnosuiii. MacoOMEeTpUYHUMH Ta €JIEKTPOXi-
MIYHAMH METOJIaMH BUSBJICHO, 1[0 IUTIBKA HA MOBEPXHI cTalll (POPMYETHCS MTOCTYIIOBO
3 gacoM (~48 h), 11 ToBmmHa — moHax 800 nm. Mopdooriro 3aXuCHOI IITiBKH BUBYE-
HO METOJIaMU PAaCTPOBOI €JIEKTPOHHOI Ta aTOMHO-CHJIOBOT MiKpocKomii. XiMidHUi
CKJIaj gociipkeHo Merogom [Y-cnexrpockomii.

KuarouoBi ciioBa: xoposis, cmanw, “3eneni’” ineioimopu, i30nponanorbHUuli eKcmpakm,
8UUABKU abpuKoca.

Kopniii C. A., 3ino I. M., Xnonux O. I1., I'onosuyx M. A., Janunax M.-O. M.,

Tanativax C. A. MonudikyBaHHSI CHHTETHYHOTO IIEOJIITY KaTiOHaMH METalliB
JUTS TIABHUIICHHS HOTO IIPOTUKOPO3IHHOT €PEKTUBHOCTI. ..c.eveeeeneeieieeeieieeiieieeieeens |

O6rpynroBano BuGip KarioniB Ca', Zn*', Mn*' mus HOHOOOMIHHOTO CHHTE3Y KOM-
TUIEKCHUX MPOTHKOPO3iHHUX MIrMEHTIB Ha OCHOBI CHHTETHYHOTO LIEONITy. BcTaHoB-
JICHO CTYIIIHBb Ta 0COOJHMBOCTI BIUIMBY MPUPOAX WX KaTiOHIB HA CTPYKTYPY, MOp(o-
JIOTII0 Ta AMCIEPCHICTH IICOJITY, OIIHEHO HOro HOHOOOMIHHY €MHicTh. Bimmparmpo-
BaHO METOJMUYHI MiIXOMH s pinkodasHoi HoHOo0OMiHHOT Moauikamii 1eomitTy Ta
BH3HAYCHO ii ONTHMAJIbHI YMOBH — TEMIIEPATypy Ta TPUBATICTh MPOIECY, TUI COJCH
MeTaiiB. BusiBieHo, 110 meostit, MoanikoBaHUi HOHAMH JIBOBAICHTHHUX METANIB, —
NepCIeKTUBHUI 0a30BUil MaTepiai Uil HOBUX MPOTUKOPO3iMHMX €KOJIOTTYHO Oe3ney-
HUX TITMEHTIB U1 1ako(papOOBUX IPYHTYBAIBHUX OKPUTTIB.

KuarouoBi cioBa: yeonim, dsosanenmui memanu, copoyis, 0ecopOyisi, npomuKopo-
BIUHUL eKONI02TUHO Oe3NneuHUll NieMeHMm.

Cusza O. I, Keawyx IO. B., Kopoavog O. O., /Imumpice B. A., [lagnenxo A. I,

Casuenxo O. M. Kopo3ist KOHCTpYKIIHHUX cTaiei 3a aii N, S-BMicHHX
MiHEpaTLHUX TOOPUB

Bcranoneno, o BosHi po3uuHy N, S-BMiCHUX MIHEpaJIbHUX JOOPHB CIIPUYUHSIOTH
IHTEHCHBHI KOpo3iiiHi nomkomkeHHs cranei 20 ta Cr3, mo BIUIMBaE Ha TEPMIH €KC-
IUTyaTanii KOHCTPYKIIHHUX €JIEMEHTIB TeXHIKH 3arajbHOTO i CIEIiaJbHOTO MpH3HA-
yenHd. [1IBuakicTe kopo3ii cram 3pocrae y 6,9—11,3 pa3iB mopiBHIHO 3 KOpO3i€0 y
BOJOTiHHIH BoJi. BuzHaueHo, 10 3i 30UIBIIEHHSIM BMICTYy CYIb(ypy Y CKIami Jo0pu-
Ba 10 5,32...5,34% 1 3HMWKCHHSAM YacTKH HITPOTEHY KOpO3iiiHe pyHHYBaHHS CTaii
3MEHIIYETHCS. 3aPOIIOHOBAHO ITIABUIUTH TPOTUKOPO3IHHNUN 3aXHCT CTaJEBUX KOH-
CTPYKLIiH Ta TeXHIKH y cepenoBuili N, S-BMICHUX MiHEpaJIbHUX JOOPHUB, BUKOPHUCTAB-
M ekostoriyHo Oe3neunuii inrioirop PC-YATY, BUroTOBIECHUI HAa OCHOBI IIPOAYKTIB
nepepoOKH POCIMHHOI CHPOBHHHU Y KpaiHH.

KuarouoBi cioBa: xoposis, N, S-emichi minepanvhi 0obpuea, pociunHull in2ioimop.

Ming Wei, Yenino O. 4., ['embapa H. T. Komn’1oTepHe MOACITIOBaHHS BILUTHUBY

HABOJHIOBAHHS HA TOBTOBIUHICTD CIIEMECHTIB TPYO....ecvvevieviereeeeereeererveeeeeseveesnneeennns 1

[NoOynoBaHO MaTeMaTHYHY MOJIENb Ul OL[IHIOBaHHS BIUIMBY HaBOJHIOBaHHS 1 KOPO-
31{HOTO PO3TPICKYBaHHS Ha JIOBIOBIYHICTh KOHCTPYKTUBHHX €JIEMEHTIB. 32 BUKOPHC-
TaHHS PO3POOJICHNX KOMI'IOTEPHHMX IPOrpaM BiATBOPEHO HABOJHEHHS 1 Jedopmy-
BaHHS EJIEMEHTIB KOHCTPYKLiH. Bru3HaueHO NOBroBiYHICTH HPSAMOIIHIHHOT IUISTHKH
TEIIOOOMIHHUX TPYO MapOreHepaTopiB aTOMHUX EJICKTPOCTAHININ 3a eKCILTyaTalii-
HHX YMOB.




KaouoBi cioBa: xoposusne cepedosuwye, nossyuicms, enepeisi 0epopmyeanus, no-
UWIKOOJICEHHS, 008208IYHICNb, BOOHEBMICHE cepedosulye.

Ckauxos B. O., Isanos B. I, bepeowcna O. P., Hecmepenxo T. M.

OYHKITIOHATBHI XaPAKTEPUCTUKHU IPOITHIHOTO TPADITY . .cuvveeeeeenieieeieeiieeceeeeee 125

BukoHaHO eKcriepuMeHTalIbHI JOCTKEHHs (PyHKIIOHAIBHUX XapaKTEPUCTHK 00’ eM-
HOTO Ta IUIACTUHYATOTO MPOJITHYHOTO rpadity. BcTaHOBIEHO BIUIUB MIBHIKOCTI T10-
TOKY PEakIiMHUX Ta3iB IiJ] 4ac OCAJDKEHHsS BHCOKOTEMIIEPATYpPHOI'O MipOJIITHYHOTO
rpadiTy Ha MBUAKICTh HOTO 3pOCTaHHS, MUKIUIOIIMHHAY BiJICTaHb 1 BUCOTY KPHCTAi-
TiB. 32 €KCIIEpUMEHTATFHIMHU pe3yJIbTaTaMH IOOYAOBAaHO 3aJ€KHOCTI TPaHMIII Mill-
HOCTi Ha 3TUH BiJl MIKpOCTPYKTYpHHX Aedopmariiii, MDKIUTOIMHHOI BiJCTaHI Ta BU-
COTH KpHCTANITiB. JlOCTiIKEHO epo3iifHy CTIHKICTh MipOTITHIHOTO TpadiTy y BHCO-
KOGHEPTeTHYHHX T'a30BHX ITIOTOKAaX 3a BiJHOBHOTO, OKHCHIOBAJIBHOI'O Ta HEWTpPaIb-
HOT'O ITOTEHIIIaiB.

KarouoBi cnoBa: niporimuunuii epagim, mikpocmpykmypHa oegpopmayis, Midcnio-
WUHHA BI0CMAHb, BUCOMA KPUCMALIMIG, 2PAHUYS MIYHOCMI HA BUSUH, epO3ilHA
cmitKicmeo.
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Lobanov L. M., Pashchin M. O., Mikhodui O. L., Cherkashyn O. V.,
and Kondratenko 1. P. The influence of pulse electromagnetic field
treatment on the stress state of AMg6 aluminum alloy...........ccccoeoiiiiiiniiniiiiieeee

The original experimental technique for the study of kinetics the electrodynamic
pressure force Ppemr under treatment by pulsed electromagnetic field (TPEMF) of
metallic materials is developed. As a subject of research flat disks of AMg6 alumi-
num alloy with a diameter of 90 mm and a thickness & = 1...5 mm are used. It is found
that the pressure force of the pulsed electromagnetic field is reduced with the sample
thickness decrease due to the uneven distribution of the density of induced currents in
depth and the decrease of the active volume of the conductive medium. It is shown
that as a result of the TPEMF of samples in the same mode, the Ppemr values increase
with increasing & from 1 to 5 mm. The method of increasing the efficiency of the
TPEMF is proposed by installing additional layers of related material, at which the
equivalent thickness will be optimal to achieve the highest value of the electromag-
netic pressure force Ppemr. For the efficient processing of thin samples, it is necessary
to reduce the duration of the current pulse, which requires a change in the parameters
of the discharge circuits and requires additional research.

Keywords: pulsed electromagnetic field, stress-strain state, aluminum alloy, electro-
magnetic pressure.

Adjamsky S. V., Sazanishvili Z. V., Tkachov Yu. V., and Kononenko G. A.
The influence of time interval between application of layers by SLM-
technology on the structure and properties of INCONEL 718 alloy........c.ccoceerverunennn 13

The effect of a single stop in the process of production of parts by SLM-technology
on the structure and mechanical properties of Inconel 718 alloy samples is investi-
gated to determine the suitability of parts with such a feature for operation. Samples
are made on the equipment of different manufacturers with a stop during printing and
without it. Mechanical properties are determined under tensile tests in accordance
with the requirements of standard TOCT 1497 (ISO 6892-84). It is established that the
mechanical properties of samples by a continuous process and a stop during manufac-
ture are improved.

Keywords: SLM-technology, mechanical properties, microstructure, Inconel 718
alloy, technological process.

Abolikhina O. V., Znova V. A., Semenets O. 1., and Podrezov Yu. M.
The influence of microstructure of Al-Zn—Mg—Cu alloys on fracture
mechanism of aircraft CONSIIUCTIONS. ... ...uviiiiiiieiieiieiieeeee et e eeeeees 20

High-strength aluminum alloys B93T1, B93nuT3, 1933T3 of the Al-Zn—-Mg—Cu
alloying system, used in aircraft structural elements, subjected to high concentration
of stresses, are investigated. The peculiarities of the alloys microstructure and its
influence on the resistance to crack propagation under the action of long-term static
and cyclic loads and also aggressive media are studied.

Keywords: Al-Zn—-Mg—Cu alloys, ageing, structure, segregations, strengthening
phases, stress corrosion cracking.

Bulyk I. I. and Kononiuk O. P. Properties of powders of induction-melted
Sm,Co7 based alloy depending on milling conditions..........c.cceceverreniniencnierenieens 28

The influence of milling conditions of induction melted Sm,Co;; based alloy on the
powder properties — phase-structural state, anisotropy and morphology is studied by



X-ray diffraction analysis and scanning electron microscopy. The powder properties
are evaluated according to requirements for further grinding of their microstructure
and sintering in hydrogen at low temperatures by the disproportionation and recombi-
nation method. It is established that with increasing frequency and duration of milling
in hydrogen and oleic acid the dispersion of powder particles and the number of flake-
shape particles increases, alloy becomes partially amorphized, and the degree of tex-
ture decreases. It is shown that the milling in oleic acid with v = 300 rpm and T = 60
min is the optimum condition.

Keywords: KC25 alloy, grinding, phase-structural state, morphology, anisotropic
particles.

Bagliuk G. A., Bezimyanniy Yu. G., and Stasiuk O. O. The influence of hot
stamping on elastic properties and anisotropy of titanium-based powder
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The peculiarities of the structure and elastic characteristics of powder titanium-matrix
composites reinforced with titanium carbide and boride is studied. The difference in
the nature of the dependence of the modulus of elasticity on the content of the high-
modulus component for sintered and hot-forged composites is established. It is found
that the modulus of sintered materials determines both the content of reinforcing ad-
ditives and the porosity of the alloy, and for hot-forged composites it increases monoto-
nically with increasing content of high-modulus components. It is found that for sintered
composites of all compositions and hot-forged ones reinforced with titanium carbide
that there is almost no anisotropy, while for hot-forged titanium boride reinforced
materials insignificant (up to 10%) anisotropy of structure and elastic characteristics is
due to reorientation of the needle-shaped particles of titanium monoboride in the di-
rection perpendicular to the direction of application of active force during hot forging.

Keywords: titanium matrix composite, hot forging, carbide, boride, modulus of
elasticity, structure, anisotropy.

Pohrelyuk I. M. and Lavrys S. M. Thermal stability of the deformed surface
layer of Ti-5Al-5Mo-5V—1.5Cu—Fe titanium alloy in nitrogen-containing
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Thermal stability of the surface deformed layer on Ti-5A1-5SMo—-5V-1.5Cu-Fe
titanium alloy in vacuum and in molecular nitrogen was studied. Based on microstruc-
tural, durometric and X-ray diffraction analyses, thermal stability under conditions of
nitrogen saturation up to a temperature of 820°C was confirmed. It was shown that
when heated in a nitrogen medium, the recrystallization of the deformed strengthened
layer was retarded due to the solid solution strengthening by nitrogen.

Keywords: BT22 titanium alloy, ball burnishing, deformed surface layer, nitrogen-
containing medium, thermal stability, phase-structural state.

Skalskyi V. R., Rudavskyi D. V., Shefer M. S., and Kanyuk Yu. I. Effect of car

retarders on crack growth at the side frame of freight car bogie...........cceverevrerenenne. 47

A calculation method for estimating the subcritical period of fatigue crack growth on
the surface of the side frame of a railway freight car under irregular cyclic-variable
operating load taking into account the overloads of railway decelerators on the gravity
yard is proposed. It is found that under such overloads the residual durability of the side
frame with a surface crack can be reduced by half compared to the normalized mode of
operation without overloads.

Keywords: side frame, fatigue crack, stress intensity factor, probability distribution
Sfunction, residual life.



Zavaliy 1. Yu., Berezovets V. V., Oshchapovsky 1. V., and Zasadnyy T. M.

Mg-TiN and Mg—ZrN nanocomposites as efficient hydrogen storage
and generation MAtETIAIS........c.ccvieierieiiiieieete ettt sttt be b e eraeeseseeennee s

Magnesium hydride-based nanocomposites are synthesized by mechanical ball
milling in hydrogen of magnesium powder with TiN and ZrN additives. It is that the
mechanochemical synthesis of the magnesium hydride with the mentioned additives
is characterized by accelerated hydrogen absorption rate. The catalytic activity of TiN
and ZrN additives on the hydrogen desorption processes from MgH, is studied. Their
activation energies are calculated from the thermal desorption curves with different
heating rates: 135 kJ/mol H, for composite with ZrN additive (very close to that for
pure MgH,) and much less (65 kJ/mol H,) for a composite with TiN. The synthesized
nanocomposites of magnesium hydride with TiN and ZrN additives are tested as
materials for hydrogen generation by hydrolysis. It is shown that in the presence of
the MgCl, catalyst, the ZrN composite has a slightly higher degree of conversion than
pure MgH,.

Keywords: magnesium hydride, titanium nitride, zirconium nitride, hydrogen
sorption-desorption, mechanochemical grinding, hydrolysis.

Berdnikova O. M., Maksimov S. Yu., Prilipko O. O., Alekseienko T. O.,

Polovetskyi Ye. V., and Alekseienko I. I. The influence of external
electromagnetic field on welded joints structure during underwater welding..............

The influence of the external electromagnetic field during underwater welding on the
metal microstructure of low-alloy steel welds is investigated. Using light and trans-
mission electron microscopy, the microstructure, phase composition and the features
of the dislocation structure in the metal of welded joints obtained without application
and with the use of electromagnetic field are studied. At the dislocation level, the
influence of structural factors on local internal stresses, which determine the localiza-
tion zones of deformation in the structures of upper and lower bainite in the metal
welded joints, is analyzed. The conditions for obtaining high-quality welded joints
during underwater welding of low-alloy steels, which ensures their crack resistance,
are established.

Keywords: underwater welding, magnetic field, welded joints, heat- affected zone,
microstructure, phase composition, dislocations, local internal stresses.

Student O. Z., Krechkovska H. V., Svirska L. M., and Solovei P. R. Restoration

of heat-resistant steel properties after long-term operation
1N @ SEEAM PIPCIINE. ....eitieeiiiieiiciieieeeet ettt ettt e st e esbeetee b e stseesasaeesneesnneens

The fracture features, structure and mechanical properties of 25X2M1® heat-resistant
steel after 21-10* h of operation in severe temperature-force operation conditions of
the fastening elements of the high-pressure cylinder body of a steam turbine of a TPP
are analyzed. The mode of the reheat thermal treatment of exploited steel has been
optimized. The restoration of hardness, strength and ductility to the regulated levels
and, most importantly, a significant increase in its impact toughness is demonstrated.
Thus, the ability of restoring the mechanical properties and extending the studs life-
time after their long-term operation has been proved. The correlation dependence
between is the impact toughness and the grain size in steel structure is plotted, which
proposed to be used to diagnostic the changes in the current technical state of the steel
during its long-term operation.

Keywords: heat-resistant steel, steel structure, mechanical properties, reheat thermal
treatment, restoration of steel properties.



Zhuravel 1. M. and Michuda L. Z. Use of the Mandelbrot—Zipf law

for quantitative assessment of averaged grain size of steel .........c.cccevveveieciieenveennenn.

A method of computerized calculation of the average grain diameter of the metal mic-
rostructure based on its metallographic images that considers grain distribution by
area, described by the Mandelbrot—Zipf law, is proposed. This method provides a
higher reliability of calculations obtained by known approaches. This is very impor-
tant in solving problems of non-destructive testing and durability of metal structures.

Keywords: metallographic image, average metal grain diameter, Mandelbrot—Zipf
law, non-destructive testing.

Camagié I, Jovié S., Makragié S., Zivkovié¢ P., and Burzié¢ Z. Influence
of temperature and exploitation time on fatigue strength
and microstructure of welded joints of A-387Gr.B steel........ccoceevivieiiniinciieeeee.

The main goal of the paper was to analyze the influence of temperature and exploita-
tion time on fracture resistance of welded joint constituents of a new and exploited
low-alloyed A-387Gr.B steel (Cr—Mo type) under action of dynamic load and change of
mechanical properties. The exploited parent metal, as a part of a reactor mantle, is in the
damage repair stage, i.e. a part of its mantle is being replaced with a new material.
Wohler’s curves were constructed, i.e. fatigue strength as material resistance to crack
initiation was determined at the room and working temperature, testing of welded
joint and microstructural analysis of parent metal, weld metal and heat affected zones
was carried out. Based on the testing results, analysis of the fracture resistance as well as
the microstructural changes represent the comparison of values obtained for characte-
ristic areas of the welded joint and the justification of the selected welding technology.

Keywords: crack, low-alloyed steels, welded joints, fatigue strength, mechanical
properties.

Khoma M. S., Vynar V. A., Datsko B. M., Ivashkiv V. R., Chuchman M. R.,

Maksishko Yu. Ya., and Bukliv R. L. Corrosion and mechanical fracture
of steel for casing pipes under influence of higher temperatures
and carbon dioXide PIESSUIE........cceeieriirieriieientieie ettt ettt sttt e st eeseeeenneee s

The influence of carbon dioxide temperature and pressure on corrosion and corrosion-
mechanical fracture of steel elements of two steels of grades Q-125 and P-110 in model
stratal water (MSW) are studied. Electrochemical studies show that at the beginning
of exposure to MSW and at ¢ = 25°C and Pco, = 0.1 MPa corrosion occurs under
cathodic control with hydrogen depolarization. Gravimetric studies in the autoclave
show that with increasing temperature and pressure to ¢ = 60°C and Pco. = 6 MPa, the
corrosion rate of these steels is higher than under standard conditions. It is found that
the yield strength and strength of P-110 and Q-125 steels in air and in model stratal
water at Pco, = 0.1 MPa differs slightly, and the relative elongations and narrowings
decrease more significantly for Q-125 steel. For P-110 steel the corrosive environ-
ment has little effect on the plastic properties. Fractographic analysis shows that in air
it is characterized by viscous fracture and for Q-125 steel mixed — viscous-brittle frac-
ture. Under the influence of MSW at Pco, = 0.1 MPa the component of brittle fracture
in fractures increases.

Keywords: steel, model stratal water, carbon dioxide, corrosion, mechanical
properties, structure, fracture.



Vorobyova V. 1., Chygyrynets O. E., and Fateev Y. F. Evaluation of the anti-

corrosion efficiency of apricot pomace extract in neutral aqueous medium................

An apricot pomace extract (APE) has been studied as a novel and eco-friendly inhibi-
tor of steel corrosion in sodium chloride solution. It has been found that the effectiveness
of corrosion protection of steel in the 0.5 M NaCl solution with APE increases with its
concentration and immersion time. Gravimetric measurements and electrochemical
methods show that the process of film formation on the steel surface has a prolonged
character (~48 h), the thickness of the protective film is more than 800 nm. The morp-
hology of the protective film is investigated by scanning electron microscopy and
atomic force microscopy (AFM). The chemical composition of the protective film is
investigated by FT-IR spectroscopy.

Keywords: corrosion, steel, “green” inhibitor, isopropanol extract, apricot pomace.

Korniy S. A., Zin I. M., Khlopyk O. P., Holovchuk M. Ya., Danyliak M.-O. M.,

and Halaichak S. A. Modification of synthetic zeolite with metal cations
to increase its COrrosion effiCICNCY......ceoveiueriirieiecieeeee e |

The choice of Ca®*, Zn*', Mn?" cations for ion exchange synthesis of complex anti-
corrosive synthetic zeolite-based pigments is substantiated. The degree and features of
the influence of the nature of the mentioed cations on structure, morphology dispersi-
on and the ion-exchange capacity of the zeolite are established. Methodical approaches to
liquid-phase ion exchange modification of zeolite are developed. The optimal condi-
tions of zeolite modification — temperature and time exposure of the process and type
of metal salts are determined. According to obtained results it is shown that zeolite
modified by divalent metal ions is a promising base material for the development of
new anti-corrosion environmentally-friendly pigments for paint primers and varnishes.

Keywords: zeolite, divalent metals, sorption, desorption, anti-corrosion environ-
mentally-friendly pigment.

Sizaya O. 1., Kvashuk Yu. V., Korolyov O. O., Dmytriiev V. A., Pavlenko A. H.,

and Savchenko O. N. Structural steels corrosion under action
of N, S-containing mineral fertiliZers.........ccocereeriiiiriniiiiieeeee e 1

It is established that aqueous solutions of N, S-containing mineral fertilizers cause
intensive corrosion damage of steels 20 and Ct3, which affects the service life of
communications and structural elements of general and special purpose equipment.
The corrosion rate of steel increases in 6.9—11.3 times compared to corrosion in tap
water. It is determined that with the increase of the sulfur content in the fertilizer
composition to 5.32...5.34% and the decrease of the Nitrogen content, the corrosion
fracture of steel decreases. It is proposed to increase the corrosion protection of steel
communications, structures and equipment in the environment of N, S-containing
mineral fertilizers through the use of environmentally friendly inhibitor PC-HATY,
made on the basis of processed vegetable raw materials of Ukraine.

Key words: corrosion, N, S-containing mineral fertilizers, plant inhibitor.

Ming Wei, Chepil O. Ya., and Hembara N. T. Computer modeling

of the influence of hydrogen saturation on the durability of pipe elements............... 1

A mathematical model has been built to assess the effect of hydrogen saturation and
stress corrosion cracking on the durability of structural elements. Using the developed
computer programs, the process of hydrogenation and deformation of structural ele-
ments is reproduced. The indicators of the durability of a straight section of heat
exchange tubes of steam generators of nuclear power plants for operating conditions
have been determined.



Keywords: corrosive environment, creep, deformation energy, damage, durability,
hydrogen-containing medium.

Skachkov V. O., Ivanov V. I., Berezhna O. R., and Nesterenko T. M. Functional
characteristics of pyrolytic graphite...........cccoeouirieiirieiieiee e 125

Structural features of lamellar and volume pyrolytic graphite are considered. The in-
fluence of reaction gas flow rate during deposition of high temperature pyrolytic grap-
hite in the flow-type thermochemical reactors on its growth rate, size of interplanar
spacing and height of crystallines is determined. Dependences of ultimate bending
strength of pyrolytic graphite on microstructural deformations, interplanar spacing
and height of crystallites are obtained. Erosion resistance of pyrolytic graphite in
high-power gas flows in the conditions of reducing, oxidizing and neutral potentials is
investigated.

Keywords: pyrolytic graphite, microstructural deformation, interplanar distance,
height of crystallites, bending strength, erosion resistance.
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