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Caspyx M. I1., Onuwxo JI. 1., Keacniox O. 1. Po3nofin HanpyXeHb
01711 TOCTPHX Ta 3aKPYTJICHUX KYTOBHUX BHPI3iB B aHI30TPOIMHOMY TiJTi
38 AHTHITIOCKOT ICOPMALTIT....vveveeerierierreereetiereeseeseesseeseesseesesseessesseessesseesseeenssesssesanns 5

MeToJ10M CHUHTYJISIPHUX IHTErpajbHUX PIBHSHb PO3B’S3aHO AHTHUILIOCKY 3ajady Teo-
pii IPY>KHOCTI JJIs1 IPYXKHOTO aHi30TPOITHOTO TiJIa 3 TOCTPUM Ta 3aKPYTJIEHHM KYTO-
BUMH BHpizamu. OTpUMaHO ACHMNOTOTHYHY 3aJIEXKHICTH MK Koe(ilieHTaMu iHTEH-
CHBHOCTI Ta KOHIICHTpAIlii HaNpy>KeHb y TOCTPIil Ta 3aKpyTIIeHI BEepIINHAX JOBIIEHO
OpIEHTOBAHOTO KYTOBOTO BHUpi3y. Ha 1iii OCHOBI po3po0IIEHO €AWHUH MigXil 0 BH-
3HAYCHHS HANPy’KeHb OiJI TOCTPHX Ta 3aKPYTICHUX KyTOBUX BHPIi3iB B OPTOTPOIHHUX
Ta aHI30TPOIHUX TiJIaX 32 aHTHIDIOCKOT Jedopmalrii.

Kawu4oBi ciioBa: mexanixa pyunyeauHs, anizomponis, KoeqiyieHm [HMeHCUBHOCMI
HAanpyoceHsb, Kymoeul 6upis, aHmMuniocka 0egopmayis, mMemoo CUHSYIAPHUX iHme-
2PANbHUX PIGHSAHD.

Anopeiixie O. €., Jlonincoka I. A., 36s2in H. C., bo6pux K. P. OuiHioBaHHS
3aIMIIKOBOTO pecypcy peKTh(iKamiiHOi KOJOHN BUPOOHUIITBA ETHIICHY
3a i1 BITPOBOTO HABAHTAKCHHS Ta aTMOCHEPHOT KOPO3Ii...vieierrieererrreierieeiesieeseveeennes 13

3a copMyITEOBaHAM paHillle aBTOPAMH €HEPTeTHYHHAM ITiX0I0M TOOYZOBaHO MaTe-
MaTH4HYy MOJIEJIb, SIKa TOKJIaJiecHa B OCHOBY PO3PaXyHKOBOTO METOJy NPOTHO3YBaHHS
3aJIMIIKOBOTO pecypcy peKTH]IKaliifHOT KOJOHU sl BUPOOHUIITBA €THIICHY, Minaa-
HOI Aii BITpOBOTrO HaBaHTaXeHH 1 aTMocdepHoi Kopo3ii. BiTpoBe HaBaHTa)KeHHS Ma-
HEBpOBE: MOCTIHHUIA THCK Ha KOJIOHY 3 YacTHMHU MOpHBaMH. BBakanu, 110 B Kijblie-
BOMY 3BapHOMY IIBIi, SIKUM KOJIOHA IPUKPIIJICHA 0O OCHOBH, € 30BHIIIHA TOBEpPXHEBA
KOpO3iliHO-MeXaHIuHa TPILKHA, B Ky HPOHUKAE KOPO3UBHE CEPENIOBUIIIE, SKE Pa3OM
3 MaHEBPOBHUM BITPOBHM HaBaHTa)KEHHSAM iHTEHCH(iKye i1 MOMUpPEHHS 0 PO3MIpiB,
IO CHPHYHHSIOTH PYHHYBaHHS KOJOHH. 32 SHEPreTHYHUM IiIX0JJ0M 33a1avy 3BEACHO
J0 0coONIMBHUX AU(PEPEHLIAIBHUX PIBHIHB 31 CHEeiaIbHUMU JAeNbTa-QyHKIISIMH, SKi
PO3B’s13aHO HAOJIMKEHO JUTS BETUKOI KUIBKOCTI ITOPHUBIB BITPY, 1 JOCIIHKEHO 3aJIEK-
HICTB 3aJIMLIKOBOTO pecypcy KojoHu 3i ctani 0912C Bix KUIBKOCTI TOPHBIB.

KuarouoBi ciioBa: pexmugixayilina KoioHa, 3a1umKO8UN pecypc, eHepeemuyHuil nio-
Xi0, KoeqhiyieHm IHMEHCUBHOCMI HANPYIICEeHb, POKPUMMS MPIWUHU, MAHeSpOsuUll
DEACUM HABAHMANCEHHSL.



Cmawyx M. I'., Ipobenxo b. /[, Ip3a €. M. Metoanka po3paxyHKy
ONTUMAITFHUX PEXKHUMIB BiTany (QYHKIIOHATBHO-TPATIEHTHIX T, .cevveeeeeereerennnenns

CdopmyniboBaHO 3a7a4y pO3paxyHKy ONTUMAJIbHUX PEKUMIB Bilnany (yHKIIOHAb-
HO-TPafi€eHTHHUX TiT. Po3po6ieHo opuTiHaNbHY METOAMKY YHCIOBOTO ii pO3B’sI3yBaH-
HS Ha OCHOBI METOXy IOETalHOi mapameTpuuHoi omtuMizarii. [{ms po3B’s3yBaHHA
MpsIMAX 3a1ad i 9ac iTepamiiHoi moOyIOBH ONTUMAIBFHUX pPEKHUMIB HarpiBaHHS-
OXOJIOMDKCHHS BUKOPHCTAHO METOJ CKiHYCHHHX €JEeMEHTIB. [lomryk onTuManbHOTO
3HaueHHsa (yHKUii KepyBaHHSI He MOTpeOye HyJIbOBOTO HAOJIKEHHS 1 HAa KOKHOMY
4acOBOMY KpOLi MO’KHA MiHIMi3yBaTH (DyHKIIIO OHi€T 3MIHHO].

KuarouoBi ciioBa: mepmonanpysicenuii cman, mino obepmanis, QyHKYIOHAIbHO-2PA-
OJienmHuull mamepian, Memoo CKiHYEeHHUX eleMeHmi8, NOPOICHUCUL YUTIHOD, Onmu-
MAbHI pexcumu 6IONaiy.

leanuywxuii A. JI., I'so3010x M. M., Knumenxo /. B., I'punenxo M. B.,

Maxkcumenxo O. I1. MoetoBaHHs BIUTUBY HABOJHIOBAHHS 32 ITiIBUIIICHUX
TeMIepaTyp Ha MilHICTh cTaii TpyO maporeneparopa AEC.........ccocvvevvvveeieceenneenne,

[IpoananizoBaHo eKcIuryaTaliiiHi YMOBH JJIsl MOJEJIIOBAHHS Ta OL[IHIOBAHHs 1HBapi-
AQHTHHUX XapaKTEPHCTHK MIIHOCTI maporeHeparopHoi crani 22K 3a miaBuIeHoi Tem-
neparypu Ta Jii ra3onoaioHoro BojH0. [loka3zaHo BaXKJIMBICTh BUKOPHCTAHHS €HEp-
TETUYHOTO KPUTEPIIo, KU BpaxoBye 3MiHY ICTHHHUX HampykeHb 1 nedopmaniii 3a
Jii BHYTpIIIHBOTO TUCKY HPH HiJBHIIEHHX TEMIIEpaTypax BOAHEBOIO CEPEelOBHIIA.
[lobynoBano miarpamu rpaHugHOro ctany cram 22K 3a cymicHoi Aii MeXaHi4HOTO
HaBaHTaKEHHS Ta MiABUIIEHUX TEMIIEPATyp. 3alpOIIOHOBAHO MIAXi/A Ui BUSHAYCHHS
CTYIICHS ITOIIKOKCHHS TPYOOIIPOBOAY 32 SKCILTyaTaIlifHAX YMOB Ha OCHOBI CITiBBifI-
HOIIGHHS E€Heprii Npy)KHO-IUIAaCTUYHOTrO JeopMyBaHHS Ta MUTOMOI eHeprii pyHHy-
BaHHs crani 22K.

KarouoBi cnoBa: napoecenepamopna cmanv 22K, enepeemuunuil nioxio, 6o0Hese
cepedosuuye, nidguwyena memnepamypd, 3a1UMK08a MiyHiCimb.

3sipro O. L, Jliney C., Benepuniok O. L, [{3i06a I. OuiHIOBaHHS HAaNIPY»XEHO-

JeopMOBaHOTO CTaHy y BepIIMHI TPIIIMHKA B 00caHUX TpyOax
Ha OCHOBI UUCTIOBOTO MOJEITIOBAHHS. ......c.veverreverenereneereneerensesensesensenessesessesessensesseensens

MopentoBaHHAM HAIPY>KeHO-1e(OPMOBAHOTO CTaHY Yy BEPLIMHI TPIIIMHU Ta YUCIO-
BUMH PO3paxyHKaMH OTPUMAHO PO3IOJUI JOKAIPHUX HANpy>KeHb Ta jAedopMalliii B
OKOJII BEpUIMHY TPIIMHM Yy 3pa3kax 3i craneit S0I" Ta 32I'2 obcannux TpyO 3 pizHOIO
MiKpocTpyKTypoto. CTaii BUPIZHSUIUCS HETUIIOBOIO MEXaHIYHO IOBEIIHKO: clal-
Ui omip KPUXKOMY pyWHYBaHHIO BJIaCTMBUE MeHII MiuHiit crani 50I° 3 rpy6osep-
HUCTOIO (PEPUTHO-TIEPIITHOIO CTPYKTYporo mpoTu ctaii 32I'2 3 npiObHO3epHHCTOIO
OeitriTHOIO. [I)I1 MOJeNMIOBaHHS 3pa3ka 3 TPIIIMHOK BUKOPUCTAHO METOJ CKiHYEHHUX
€JIEMEHTIB Ta 3aCTOCOBAHO ICTHHHI KPUBI PO3TATY CcTayei g o0unciieHb. Pe3ynpra-
TaMH IATBEPIDKEHO, MIO Ipy0O3epHUCTA CTallb CXWIBHINIA IO POCTY TPIlIMHU 32
KPUXKHM MEXaHI3MOM.

KuarouoBi caoBa: ob6cadna mpyba, mikpocmpykmypa cmaneil, MoOent08aHHs Onopy
POCMY MPIWUHU, MEXAHI3M PYUHYBAHHSL, 8 SI3KICMb PYUHYGAHHSL.

Koszak JI. IO. Oco0GnuBOCTI TITACTHYHOTO Ae(hOpMyBaHHS HUTKOIIOAIOHIX KPHUCTAIIB........

OmnmcaHo mwiacTUYHy AedopMaliirto MOHOKPHCTAIIIB Ha aTOMHOMY DiBHI 3a paHiIIe 3a-
IPOIIOHOBAHOK AWCKPETHOI MOJIEIUII0. MOHOKPHCTAIHM PO3IIAIanu SK IBO(asHy
CTPYKTYDY, SKa CKIQJIA€ThCA 3 IOBEPXHEBUX IIAPIB 1 BHYTPIMIHIX 001acTel imeansHol
Kpuctaniuaoi rpaTku. [IpoaHani3oBaHO BIUIMB IMTOBEPXHI HA MII[HICTh MOHOKPHCTAIIB
JockoHasoi OymoBu. OCKUIBKH YacTKa IIOBEPXHEBOTO 1Iapy B 3aralbHOMy 00’emi Ma-
CHBHUX MOHOKPHCTAJIIB HU3bKa, TO el BIUIMB He3HAYHMH. 30UIbIIEHHS KiTbKOCTI Jie-



(exTiB micns ruracTHYHOI Aedopmariii CyTTEBO MiIBHUINYE MIIHICTh KPUCTANiB. 3 iH-
moro 00Ky, depe3 Malli JiaMeTpH TOHKHX HHUTKOIOMIOHMX KPHCTANIB ITOBEPXHS MAE
CYTTEBHH BIUTUB. 3p00JICHO BUCHOBOK, II0 MEXaHI3MH IUIACTUYHOI nedopmarii i1eH-
TUYHI SK JUI1 HUTKOMOJIOHUX, TaK 1 MACUBHUX KPHUCTAJIB, HE3BAKAIOYM HA BiIMIH-
HOCTI iXHIX JiarpaM po3TAry.

Kuaro4uoBi ciioBa: macueni MoHokpucmanu, HUMKONOOIOHI KpUCMAnu, NIACMuYHa Oe-
Gopmayis, 06oasna cmpykmypa, HanpylceHHs, Onip 3cysy.

Cemepax M. M., Pumap T. I, I'nosa T. 1. MaTtemaTruHe MOJICITIOBAaHHS

TEPMOHAIPY>KEHOT0 CTaHy y By3JIOBOMY 3’€JHaHHI XBOCTOBHKA 3MiOBHKA
3 KOJIEKTOPOM HiJirpiBHUKA BUCOKOTO THCKY [TB-2500-97.....cccoviiiiiiiiiiieeeece

JocnimkeHo TepMOHANPYKEHNH CTaH By3jia NPUEJHAHHS XBOCTOBHKA CIIIPAIBHOTO
3MIiHOBHKOBOTO eneMeHTa & 32x4 mm 1o konekropa & 325x32 mm I[IBT-6 ta TIBT-7
3a eKcIUTyaTalliiHUX peXHuMiB eHeprotioka 3 peakropom BBEP-1000. Bukonano
Horo MaremaTtu4He MOJICTIOBAaHHS, ¢ BPaXOBaHO, L0 TEMIEPaTypHi MepeMilleHHs i
Harpy>KeHHS 3aJIeKaTh Bijl TEIUIO(QI3MYHUX Ta MEXaHIYHUX XapaKTEPUCTUK KOHCTPYK-
[ITHUX MaTepianiB y eKCIUTyaTalifHIX YMOBax poOOTH 00y JHaHHS.

KarouoBi cinoBa: nidiepisnux 6ucoko2o mucky, X60CmMo8UK 3MIl08UKdA, MEPMOHANPY-
JHCEHULl AN eNleMenma menio0o0OMiHHUKA.

Kosanvuyx I. B., FOpxesuu P. M., Ilocysaiino B. M. Kpucraniyna cTpykTypa

OKCHIOKEpaMiuyHHX IOKPHUTTIB, OTPUMAHMX Ha CILIaBax
3 BUCOKHAM BMICTOM CHITIIIIEO . ...ceeeneereeeeeeeeeeeeeeeseeeeeeeseeesaeeeeeseseaseeeeseseoseeeesesenseneeessennnes

Bu3HaueHO KpUCTaNiYHy CTPYKTYPY OKCHJIOKEPaMIiUHHX IOKPHUTTIB, OTPHMAaHHUX Ha
craBax AKOM2 ta AK12. Bxe micnsg 5 min o6po6ku cruiaBy AK9M2 meronom
ra3moenexTporitHoro okcunaysanHs (IIEO) B crammaprHomy emextporiti (KOH

(3 g/l), Na,SiO; (2 g/l)) antomiHiit Ta CuUilii yTBOPIOOTE CHONYKY AlsSig47. TIpo-
aHANI30BaHO TEPMiUHY CTAaOUTBHICTH cnoiyk ckiaxy Al,Os - SiO,. 3ampomoHoBaHo
CXeMy MEepPETBOPEHHS NPOMDKHHIX OKCHIIB Y MyJiT. OnepikaHi pe3yabTaTH IOKa3ajH,
10 31 301IBIIEHHSAM BMICTY CHIILIIO B CIIIaBaX 3pOCTa€ KUIBKICTh CHIIIMAHITY y Bin-
MOBIJHUX HOKPUTTAX. 30imbienHs tpuBanocti [IEO o6pobku curyminiB 1o 2 h
CIIPUYMHSE YacTKOBE MNEPETBOPEHHS CHJIMAHITY B MYJIT. MaKCHManbHHHA BMICT
MYJITY y HOKPHUTTSIX ~ 4 mass%.

KuarouoBi cioBa: cunymin, niasmoenekmponimue OKCUOYB8AHHA, OKCUOU ATIOMIHIIO,
OKCUOOKEPAMIYUHI NOKPUMMSL, PEHMESEHOCMPYKMYPHUU AHANI3, KPUCMANIYHA CIPYK-
mypa, CUniManim, MyJnim.

Cmyoenm M. M., Hoepenox I. M., I'so30eyvkuii B. M., 3aoopoosicna X. P.,

Beceniscoka I'. I'. Tpubonoriuni xapakrepuctuku [1EO miapis,
CUHTE30BaHKX HA TIA3MOBHX Al-Ti—CU MOKPHTTAX....ccveerrerrrererreeieereereseessesnessennnas

JlocnimpkeHo TpUOOIIOTIUHI XapaKTEPUCTUKU OKCHTHHUX IIapiB, CHHTE30BAHUX TUIA3MO-
estekTpoiTHUM okcuayBaHHsM ([TEO) y cnabomy)HOMY €IeKTPOJIITI B IMITyIbCHOMY
KaTO{HO-aHOMHOMY pekuMi Ha maa3mMoBux Al-Ti—Cu MOKPHUTTAX, HAIIMJICHUX HA IijI-
KJIa/IKy 13 anmoMinieBoro craBy J[16. Beranosneno, mo y napi repts [IEO map—cra-
JieBa KyJbKa HaBHIy 3HOCOTPHBKICTH 3abe3redye BHOIPKOBHIA IEPEHOC, 3yMOBIIE-
HUH MIIOI0 y CTpyKTypi mapy, a y napi tepts [IEO map—kepamiuna KyiabKa — BUCO-
kominHa aza AL TiO:s.

KurouoBi ciioBa: niazmoenexmponimmue oxcudy8anus nOKpUmmis, okcuookepamiuue
nokpumms, mpuboaociuHi Xapaxkmepucmuku, antominiesuti cnias /16, niazmosi
Al-Ti—Cu noxpumms.



Cmosnuenxo I. I1., Jlicosa JI. O., Meoosap JI. b., I'onuapog I. O. TepmoauHamidHi

ta (iznuni BractuBocTi nuiakis cucremn CaF,—(AlL,Os—Ti0,-MgO)
JUTSA eIEKTPOIIIAKOBOTO MeperiaBieHHs cruaBy Inconel 718.........cooovieiiniieiienne,

Jocmimkeno (i3uKo-XiMidHI BIaCTUBOCTI (B’SA3KIiCTh, €IEKTPOIPOBIAHICTE, TEMIIEpa-
TYypHHH iHTEpBaJ IJIaBICHHS, TEPMOAMHAMIYHY aKTHBHICTh KHCHIO) IIUTaKiB CHCTEMH
(10...70)CaF,—(0...60)A1,0s—(0...30)TiO,—(0...30)MgO. BcraHoBIEHO, MO HEOOXia-
Huii BMicT THTany (0,65...1,15%) B crutasi Inconel 718 mMorkHa 3a0e3ne4nTH, BUKOPHUC-
tToByroun nwuiaku (49CaF>—30AL0O;-21TiO, ta 50CaF,—22Al,05-18Ti0,—~10MgO)
HaBITh 32 HassBHOCTI B iX ckuami 0,5...2% SiO,. BMICT altoMiHII0 BIAETHCS BiIKOPEK-
TYBaTH JOAATKOBUM JIETyBaHHIM a00 3a3/ayieriJib HOro MiJIBUILIUTH y TEPEILIaBIIio-
BaHOMY €JICKTpoi. 3 poctoM Temmepatypu Bia 1500 go 2500 K piBHOBaXKHUIA BMICT
TUTAaHY B METaJli 3HIDKY€ETHCS, a allfoMiHifo 3pocTae. KimbKicTh THTaHY Ha piBHI BUXi[-
Horo (1%) y mepemnasnenoMmy Metani 31 nutakom 50CaF—22A1,03;-18TiO—10MgO
3abesneueno npu 1700 K. TMopisasano 31 murakom 70CaF,—15A1,05-15Ca0, sxuit
YacTO BHUKOPHUCTOBYIOTh [UI TEpeIUIaBy CylepcuiaBiB, mociimkyBaHi 49CaF—
30ALO;21TiO, Ta 50CaF>—22A1,0;-18TiO,—10MgO mnosiniyoTh €KOJIOTiuHICTh
TIpolecy BHaciIoK 3HmxkeHoro Ha 20% Bwmicty CaF, 3a 3icTaBHMX 3HaYeHb TeMIepa-
TYPH KpUCTaJi3alii Ta eJeKTPOIPOBIJHOCTI.

Kuaro4uoBi cioBa: gisuxo-ximiuni enacmusocmi wiiaxie, 8 s3Kicmv, e1eKmponposio-
Hicmb, memnepamypHull iHmepean NAAGIeHHs, MEPMOOUHAMIYHA AKMUSHICMb KUCHIO,
Inconel 718, oxucnenns, antominitl, mumat.

banuyvkuii O. 1., Konecnixog B. O., Isacvkesuy JI. M., I'aspuniox M. P.

Brus 0006HHBOCTCI7[ HaBaHTaXXCHHA Ta HABOAHIOBAHHA
HA TPHOOTEXHIYHI BIACTUBOCTL CTATICH . ...c.veeuveueeneieeeenteaieenteetesteetesteesieeesaeeesieeeneeens

Jocnikeno 3HOCOCTIHKICTh KOHCTPYKIIHHNX craineit 20; 45 ta BucokoazotHoi DDT 68
MiJl 4ac CyXOro TepTs 3a Pi3HUX YMOB HaBaHTa)XEHHs. BcraHOBIIEHO, 110 31 3011bIIEH -
HSM TIpoKoB3yBaHHs 110 20% 3a HaBaHTaxeHHS 550 N iHTEHCHBHICTh 3HOIIYBaHHS
30impmImiacs B 1,41 pasiB ams BECOK0a30THOI cTaii Ta 1,54 pa3u s KOHCTPYKIIHHOT
crami. [lig yac mpOKOB3yBaHHS MMOBEPXHS PYHHYETHCS IIJISIXOM BHPHBY MaTepialy B
YMOBax iHTEHCHBHOTO TEIJIOBOTO CXOIUIIOBAHHS, SIKE BIIMBAE HA ()OPMYBAHHS BTO-
PUHHHX CTPYKTYp 3 MiABUIIECHOI KOHIICHTPALIEI KUCHIO. 3 TOCTOBIPHICTIO allpOKCH-
mauii R, = 0,87...0,99 orprmaHo sorapudMiyHi Ta MOJIHOMIabHI PIBHSHHS, SKi ONHU-
CYIOTh IHTEHCHUBHICTh 3HOLIYBaHHS B YMOBaX 3MiHHM IIPOKOB3YyBaHHS Ta HaBAaHTa)KEH -
HS J0ChijpkyBaHux craneil. [licis HaBOIHIOBaHHS NMPOJYKTH 3HOLIYBaHHS MaloTh
CYTTEBO CKJIAJHILIMK TEKCTYPOBaHUI MIKpoOpesibed 31 cMyramu Ta OLIbIII PO3MIpH:
2350 um (P =250 N), 600...1000 um (P =400 N), 800... 1300 pm (P = 600 N).

KarouoBi cioBa: cyxe mepms, mepms KOYeHHs, NPOKOG3VEAHHA, GUCOKOA30MHA
cmanb, KOHCMPYKYIUHA cMaib, RPOOYKMU 3HOULY8AHHS, HAGOOHIOBAHHSL.

Tanaiiuax C. A., Jlayxo b. M., T'onosuyx M. A., lauyk A. 1. TlopiBHSHHS cOpOIiHHOT

3IaTHOCTI CHHTETUYHOTO IEOMITY 1 hocdaTiB ABOBATEHTHHX METAIIB.....c..crveereeeeenne.

MexaHOXIMIYHUM CHHTE30M OTPHMAaHO EKOJOTIYHO Oe3NeyHi MIrMEeHTH Ha OCHOBI
CHHTETUYHOTO LIEOodiTy i MOHOdoChaTIB IUHKY, KaNblito i MapraHii. BeraHoBineHo
ONITUMAJILHI YMOBH X AMCIIEpryBaHHs. MeTogaMu eJIeKTpOHHOI MiKPOCKOMIT Ta eHep-
TOAWCIEPCIHHOTO aHaNi3y BH3HAYCHO MOP(OJIOTII0 MOBEPXHI Ta EIEMEHTHHH CKIIas
OJICPXKAHOTO MITMEHTY, KU CBITYMTH TPO iHTepKasiito Gocdopy 1 BIIMOBIAHUX MeTa-
JiB y CTpyKTypy neomity. [lecopbuis ¢ocdar-anioniB y 0,1% NaCl 3pocrae y psmy
Na-A/Zn(H,PO4),—Na-A/Ca(H,PO,)>— Na-A/Mn(H,POs),, MakcuMyM iX KOHIICHTparii
JUTSL BCIX KOMITO3MIIIH BUsBICHO Ticist 48 h excrmosutii. KoHneHTpariis aecopOoBaHmx
(ocdar-aHiOHIB Y TOCTIIHKYBAaHOMY CEPEIOBHUIII 32 MEXaHOXIMIYHOTO CHHTE3Y Y ~ 2
pasu Oinblia, HiX y HOHHO-0OMiHHOMY. BusiBIIeHO e()eKTHBHICTH MIrMEHTY Ha OCHOBI
MoHO(ochaTy IUHKY 1 HEOJITY Y cKiiai JakohapOOBUX MOKPHUTTIB.



KurouoBi cioBa: cunmemuunuii yeonim, gpocgham, moougixayis, mexanoximiunuil
cunmes, copoyis, anOMIHIEBULL CNIAG, CIMATb.

Hlaxbaszoe A. O., [llupokog B. B., Bacunie X. b., @edoposuu B. O. BusnaueHHs

(h13UKO-TEXHOJIOTTYHHUX MapaMeTpiB NpaBKH LLTiQyBaIbHUX KPYTiB
AIIMAZHUM THCTPYMEHTOM. .....euvverenerneneteseeteneeteneeseseseseeseseesesaesessesessensessesseennensessesseens

[IpaBky nutipyBaJbHUX KPYTiB Ha KepaMidHiil 3B’s3111 METOJOM TOYIHHS aJIMAa3HUMHU
IHCTpYMEHTaMH MOJIaHO Y BHUIVISAI yapHOI cuctemu. OTpHMaHO 4acoBi Ta CHJIOBI Xa-
PaKTEPUCTUKU B3a€EMOMII “abpa3uBHE 3epHO—KPUCTAI aliMa3a’ K yAapHOI KOHTaKTHOT
CHCTEMH, 32 SIKMMH BH3HAYWIN CHIY yJapy, fKa IepelacTbcs NpyKHill OCHOBI 1 BH-
3Hayae il Hampy»KeHUH CTaH. Pe3yipTaTi TEOPETHYHUX PO3POOOK MiNTBEpHKEHI eKC-
NePUMEHTATEHUMHE JOCITIIKSHHIMH, 30KpeMa, PO3MipHHM aHaJli30M NPOXYKTIB pyiHY-
BaHHs poO0YOoi MOBepXHi NUTihyBaNbHOrO Kpyra Ta Il JJa3epHUM CKaHyBaHHSM HiCIIs
MIPaBKH 32 PI3HUMH PEKUMaMHU.

KuarouoBi cnoBa: npaska, yoapna cucmema, KOHmMaKmua MiyHicms, 4acoei xapaxme-
pucmuxy yoapy, pyuHyeanHs 3epet, iasepHe CKamy8anus, 8iOHOCHA ONOPHA NOBEPXHL.

Jlumeunenxo A. B., Mapywax I1. O. MeTtoJ nepeBipKy MUKIIIYHOCTI MIKPOPEIbeDY

CaMOOpraHi30BaHOI IIOBEPXHI TUTAHOBOTO CILIABY, OOPOOJICHOT Ta3€POM..........c........

OuineHo Mopdouiorito peiabeHUX YTBOPEHb HA MOBEPXHI THTAHOBOI'O CIUIaBy, 00-
pobiieHol (heMTOCeKYHIHUM JIa3epPHUM IMITYJIBCOM, 32 NPHUITYIIEHHS HasBHOCTI IIPOC-
TOPOBO MTOBTOPIOBAHOI CETMEHTHO-IIUKIIIYHOI CTPYKTYpH, CPOPMOBAHOI CerMEeHTaMuU-
muKnaMi. KpiM cerMeHTHOI, IpoaHami30BaHO TaKOX PUTMIUHY CTPYKTYpY i3 MOCTiH-
HUM a00 3MiHHUM PHUTMaMHU Ha OCHOBI MaTEeMAaTHYHOI MOJENI HUKIIYHOTO BHUIAIKO-
BOTO MPOILIECY. 3a ONPalbOBAaHUM METOJIOM MOXXHA BU3HAYMTH MOPQOIIOTII0 TOBEPXHi
11l CTaTUCTUYHI XapaKTEPUCTUKH.

Kuro4oBi ciioBa: gpemmocexyHOHuii nazepuutl iMnynsc, nepegipka YukiiyHoOCmi Mik-
popenvehy, cecmeHmua cmpyKkmypa, camoop2anizayis NOGEPXHI.

Pubayyk B. I, YVuanin B. M. PexypentHa ¢popmyia 1iis BU3HaAUYCHHS e()eKTHBHOI

KOEPIUTHBHOI CUIIY MIAPYBAaTUX (PEPOMArHETHUX MATEPIAIB. ....c.coveueevenrererererieeanennens

[IpoananizoBaHo po3NOAIT MarHETHUX MOTOKIB IMiJI 4ac IepeMarHedyBaHHs TPH- 1 40-
TUPHUIIAPOBUX (pepoOMarHeTHUX MaTepialiB 3 OJJHAKOBOIO TOBIIMHOIO IIAPiB MPHUCTAB-
HUMH JaBadaMu 3 [1-moniOHUM ocepsiM 1 OTPUMaHO aHANIITHYHI BUpa3H Uil BU3HA-
4yeHHA iX epextuBHOI koepuuTnBHOI cri (KC). O6rpyHTOBaHO 3aCTOCYBaHHS JiHIMN-
HOI ampOoKCHMaIlii JIITHOK PO3MarHedyBaHHs IIETENb TiCTEPe3nCy OKPEMHUX MIapiB.
BceraHoBieHO B IMX BUpa3ax CTiHKi 3aKOHOMIPHOCTI i HA IX OCHOBI 3aIpOIIOHOBAaHO
pexypeHTHY (hopMymy s po3paxyHKy edekruBHOi KC depoMarneTHHX MaTepialis,
SIKi CKJIQIAIOTHCS 13 JOBUIBHOI KUIBKOCTI IIApiB OJJHAKOBOI TOBIIUHH. BUsBIEHO, 1110
BOHA 3aJICKUTH He TUThKH Big KC okpeMux mrapis, ane i i BiJf IX 3aJIMIIKOBAX MarHeT-
HUX IHAYKUiH. EkcriepiMeHTanbHO epeBipeHo OTpUMaHuii BUpa3 Ha JOCIIAHUX 3pa3-
kax 3i cranedt 08k i Ct3. s BumiproBanns KC i 3aiuIikoBo1 iHAYKIlT BUKOPUCTA -
HO MarHeTHHU aHamizatop Ty KPM-I[-MA. IlinTBepmkeHo noOpy y3TOMKEHICTh
po3paxyHKoOBUX 3Ha4eHb edexTnBHOI KC mBomapoBoro hepomMarHeTHOro MaTepiary
i3 IMX cTajel 3 pe3ynbTaTaMy BUMIpIOBaHb (IOXHOKa He nepeBurye 3%).

Kawu4oBi cinoBa: uepyiinisnuii Konmposuv, wapysamuii QepomacHemuutl Mamepiai,
nemist 2Zicmepesucy, KOepyumueHa Cuid, 3a1UK08a iHOYKYis.

Ywanoscoxuii /1. 1O., Jlinwouesa O. B., Kywmupyk A. I., Pedbko P. M.,

Hiosaweywvxuii I'. FO. TlopiBHIBHE HOCIIIKEHH KOPO3iHHOI aKTHBHOCTI
OIMCKYYNX Ta MATOBUX HIKEJIEBUX IMOKPUTTIB Y pO3UMHAX 1 mMapi

OIITOBOT KHCTIOT . ... .veevveeereesueeesseenseseseeeseeseseesseessseesssessssesesssseensesssseesseessssesseesssessnnns 1

JocnimkeHo Kopo3iiiHy MOBEAIHKY MAaTOBUX Ta ONMCKYYMX TalbBaHIYHUX HIKENEBHX
MOKPHUTTIB y PO3YMHAX 1 mapi orroBol Kuciotu. [lokasano, mo Kopo3is sk OJIHCKY-



YHX, TaK 1 MAaTOBHUX MOKPHUTTIB y JOCTIKYBAaHHX CEPEIOBHINAX BiOYBa€eThCA 3 KUC-
HEBOK nenosgpu3aiicto. [IIBUAKiCTE aHOAHOTO PO3YMHEHHS ONHCKYYHX HIKEICBHX
MTOKPUTTIB Y PO3YMHAX OLTOBOI KUCIOTH BHINA, Hi’)K MATOBHX, III0 TIOB’S3aHO 13 BILIH-
BOM CyJIb(YpPY Ha CYLUIBHICTh MACUBHOI IUTIBKM Ha OJMCKYYHX HIKEJICBHX OCalax Ta
X 31aTHICTH 10 macuBalii. Ha 0CHOBI eHeproaucnepciifHOT PEeHTICHIBCHKOI CIIEKTPO-
CKOIIT Ta pEHTIeHOCTPYKTYPHOTO aHaji3y Mmoka3aHo (opMyBaHHsS Ha MOBEpPXHI OJmC-
Ky4YHX HIKEJIEeBUX OCaJliB 32 €KCIIOHYBaHHS y Mapi Ta pO3YMHAX OLTOBOI KUCIOTH PO -
IYKTiB KOpO3ii y BUTIISAL aleTary HiKelio Ta IUTIBKU i3 CyIb(imiB HIKETI0 3MiHHOTO
CTEXIOMETPUYHOTO CKJaxy. BcTaHoBieHo, mo meil ckiax 3MiHIOETbCA y OiK 3017b-
meHHst BMmicty cipku Bin NizS; mo NizSs 3a TpuBanoi BUTPHUMKH IOCIIKYBaHHX
OUCKYYHMX OCaiB HIKEJIO B MApi M PO3YHHAX OITOBOI KUCIOTH.

KuarouoBi cinoBa: oymosa kucioma, Hikenv, KOposif, cyib@iou Hikento, KUCHe8d
Ooenonsapusayis.

3yiiok B. A., Kynpin O. C., Knumenxo 1. O., Tormauosa I'. M., Tpemwvsaxos M. B.,
Pyowv P. O., Kywmum A. A., Juxuii I. B., lllesuenxo I. B., [LImegan B. B.
YKapoTtpuBkicTb y BoJsIHIHN napi 00010HOK 3i citaBy Zr—1Nb

MICIIST HOHHO-TITA3MOBOTO Q30TYBAHHS. ... .cuveeuveerenresseessesseesesseensasseensesssseessseeessseensnes 113

BuByeHO BIUIMB Yacy HOHHO-IUIA3MOBOIO a30TYBAaHHS TBEJBHHX TPYOOK 3i CIUIaBy
Zr—1Nb Ha iX TPUBKICTh 10 OKHCHEHHS y BOJsHIH mapi mpu 600...1200°C. Bussieno,
0 3aJIeKHO BiJl yacy oOpoOJEeHHsS TBEpAICTb 3pa3KiB IO TOBIIMHI CTIHKH TPYOKH
30ubIryeThes Bin 2 no 3 GPa, a Ha moBepxHi — 1o 12 GPa. A3zoroBani TpyOKH OKuc-
HIOIOTBCSl HA0araTto CUJIBHIIIE 3a PO3TPICKYBAHHS 1 PO3MIAPYBAaHHS OKCHIAHOTO HIapy
MIOPIBHSTHO 3 BUXIJJHUM CTaHOM.

KurouoBi ciioBa: yupxoniesutl cniag, 06010HKA, UOHHO-NIA3ZMOBE A30MYBAHHS, OKUC-
HeHHS, 800sHA NApPa.

Maciox A. C., Jlesuyvkuii B. €., Kyniw b. 1., Keuyp J[. I., ['ymeneyvxuii T. B.,
binuii JI. M. ®izuko-mexaHiuHi Ta Temopi3udHi XapaKTepUCTUKU

KPOXMAaJIbBMICHHX MOJIIAKTUIAHUX MATEPIaiB IS 3D IPYKY.coverveeveiveeieiiieeniieenne 120

Po3po0iieHo ToNinakTHIHI KOMIIO3UIIIHHI MaTepiajau 3 OpraHiYHUM HallOBHIOBaYeM-
MoIM(piKaTOPOM KpoXMalleM, HEeOPTaHIYHAM — KapOOHATOM KaJbIlI0 Ta IUIacTU(ika-
TOPOM — ETIOKCHIOBAHOIO COEBOIO oMBOIO At 3D npyky. MomymsHO-medopMartiii-
HUM METOJIOM BH3HA4€HO NPYKHO-IUIACTUYHI Ta JedopManiiiHi ix BaacTuBocti. Bu-
SIBJICHO 3MIHY MOJYJIB AeopMallii, Mpy>KHOCTI Ta BUCOKOEIACTHYHOCTI 3aJIeXKHO BiJl
CKJIaJy KOMIO3UTY. BCTaHOBIEHO TBEpAiCTh 1 TEIUIOTPUBKICTH 32 Bika, a Takox Tep-
MOMEXaHI49HI XapaKTEePUCTHKH PO3POOIICHUX MOIIIaKTUIIB.

KarouoBi ciaoBa: noninakmud, MoOu@iky8amHs, KpOXmaib, eNOKCUOOBAHA COEBA
onuea, depopmayis.

bepexa B. B., Pyoenxo B. B., Pyoanvcoruii I1. C., [lacmywenko O. M., 3aeys O. B.
[TapameTpruHHl METO/] BUSIBIICHHS IIPUXOBAHMX MiANOBEPXHEBUX

HEMETATEBUX TPYOOIIPOBOIIIB. .. .ceuvieeentiruieteriieteeitenteententeestesteentesteentesseeneesneeesmneesnnes 126

Ionano mapameTpu4yHUi METO/] BUSIBICHHS IPUXOBAaHHX IT1IIOBEPXHEBUX HEMeETale-
BHX TPYOOIIPOBO/IIB Ha OCHOBI OPTaHIYHUX BHCOKOMOJIEKYJISIPHUX 3’ €THAHbD (IIOJieTH-
JIeHy, TIOJIICTHPOIY MOJIBUHXJIOPHIY, HOMINpommieHy). BiH rpyHTyeThcs Ha mapa-
METPUYHHX BJIACTHUBOCTSX PLAMH TPpyOOIPOBOIB, SIKI MPOSIBIAIOTHCS 3a MIPUMYCOBOI 1X
noysipu3anii MOBOPOTOM MAarHEeTHHMX OcCed IXHIX MPOTOHIB Ha JESKWH KyT BiIHOCHO
MarHeTHoro mojist 3emuti. [licis 3akiHYCHHS Mii IMITyJIbCy MOJSpPU3aIlii BHHUKAE TIPE-
1ecist ocel MPOTOHIB PIIMHM Y HANPSAMKY /10 MarHeTHoro roist 3emui. Lle npu3BoanTs
IO TIOSIBU MarHeTHOTO TIOJIS BIIBHOI sI/IepHOT Tpetiecii 3 yacToToro Jlapmopa, 1o cBij-
YHUTh TPO 3HAXOJKEHHs PHXOBAHOTO MiJIIOBEPXHEBOTO TPYOONPOBOIY 3 PIAMHOIO.



TpuBamicTs mpemnecii MPOTOHIB 3aJICKUTH B PIIMHU Ta CIYTy€e O3HAKOIO JUIA 11 po3-
MMi3HAaBaHHS B TPYOOIIPOBOII.

Knrwuosi cnosa: nememanesi mpyoonpogoou, napamempuyHi 61acmueocmi piouH,
napamempuyHuili. Memoo GUsAGIeHHs mpybonpoeodie, mpueanicme npeyecii npomowuie,
uacmoma Jlapmopa, maznemue none 3emiui.
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Savruk M. P., Onyshko L. Yo., and Kvasniuk O. I. Stress distribution near sharp
and rounded V-notches in anisotropic elastic body under antiplane strain.................... 5

Using the singular integral equations method the antiplane elastic problem for elastic
anisotropic body with sharp and rounded angular notches is solved. The asymptotic
dependence between the stress intensity factor and stress concentration in the sharp
and rounded tips of arbitrarily oriented angular notch is obtained. On this basis the
unified approach of stress determination near sharp and rounded angular notches in
orthotropic and anisotropic bodies under antiplane deformation is developed.

Keywords: fracture mechanics, anisotropy, stress intensity factor, V-notch, antiplane
deformation, singular integral equation method.

Andreikiv O. Ye., Dolinska I. Ya., Zviagin N. S., and Bobryk K. R. Estimation
of residual life time of rectification column of ethylene production
under action of wind load and atmospheric COrroSion ...........ccoeceevieierierieneereneeene 13

Using the energy approach formulated earlier by the authors, a mathematical model is
constructed, which in turn is the basis of the calculation method for predicting the re-
sidual life of the distillation column for production of ethylene under the action of wind
load and atmospheric corrosion. It should be noted that the wind load is shunting in
nature — a constant pressure on the column with frequent gusts. It is believed that in
the girth weld, to which the column is attached to the base, there is an external surface
corrosion-mechanical crack, into which the corrosive environment penetrates. Such a
corrosive environment together with the shunting wind load intensifies its propagation to
the size, which causes failure of the column. Using the energy approach, this problem is
reduced to special differential equations with special delta functions, which are solved
approximately for a large number of wind gusts. With the help of this method the de-
pendence of the residual life time of the 09T2C steel column on the number of wind
gusts are investigated.

Keywords: distillation column, residual life time, energy approach, stress intensity
factor, crack opening, shunting load mode.

Stashchuk M. H., Drobenko B. D., and Irza Ye. M. Method of calculation
of optimal annealing modes of functionally gradient bodies............cccceeervienireneenen. 20

The problem of calculating the optimal annealing modes of functional-gradient bodies
is proposed. An original method of its numerical solution based on the principle of



stepwise parametric optimization has been developed. Use of the finite element method
to solve direct problems in the process of iterative construction of optimal heating-
cooling modes makes it possible to solve a wide class of problems for bodies of
complex geometric shape and structure. The search for the optimal value of the control
function does not require zero approximation in time and at each time step the function
of one variable can be minimized.

Keywords: thermal stress state, body of rotation, functional-gradient material, finite
element method, hollow cylinder, optimization modes.

Ivanytskyi Ya. L., Hvozdiuk M. M., Klymenko D. V., Hrynenko M. V.,

and Maksymenko O. P. Modeling of the effect of hydrogenation at elevated
temperatures on the strength of steam generator pipes steel
of the nuclear POWer Plant ..........c.ccoooiiiiiiiiie e

The operating conditions for modeling and evaluating the invariant strength characte-
ristics of 22K steam-generator steel at high temperature and the action of gaseous
hydrogen are analyzed. The importance of using the energy criterion, which takes into
account the change in true stresses and strains under the action of internal pressure at
high temperatures of the hydrogen medium, is demonstrated. Diagrams of the limit
state of 22K steel under the combined effect of mechanical load and high temperatures
are constructed. An approach to determining the degree of pipeline damage under
operating conditions based on the ratio of elastic-plastic deformation energy and
specific fracture energy of 22K steel is proposed.

Keywords: steam generator 22K steel, energy approach, hydrogen environment, high
temperature, residual strength.

Zvirko O. 1, Lipiec S., Venhryniuk O. ., and Dzioba I. Evaluation of the stress-strain
state at the crack tip in casing pipes based on numerical modeling..............c.cccccueeee.

The distributions of local stresses and strains in the specimen at the crack tip for the
50I" and 32I2 casing pipe steels with different microstructures are obtained by simu-
lating the stress-strain state at the crack tip and using numerical calculations. Steels
are distinguished by atypical mechanical behaviour: lower strength steel 50I" with a
coarse-grained ferrite-pearlitic structure is characterized by lower resistance to brittle
fracture compared to other 32I"2 steel with a fine-grained bainite structure. The finite
element method is used for the simulation of the specimen with a crack, and the true
stress-strain curves of the steels are used for calculations. The results of the calcula-
tions confirm a higher susceptibility to brittle crack growth for coarse-grained steel.

Keywords: casing, microstructure of steels, simulation of crack growth resistance,
fracture mechanism, fracture toughness.

Kozak L. Yu. Peculiarities of plastic deformation of filamentary crystals...........ccccccceveeennne

The process of plastic deformation of single crystals at the atomic level according to
the previously proposed discrete model is described. The single crystals are consi-
dered as a two-phase structure consisting of surface layers and inner regions of a
perfect crystalline lattice. The effect of surface on the strength of single crystals of
perfect structure is analyzed. As the proportion of the surface layer in the total volume
of thick single crystals is small, the influence of the surface on their strength is very
low. Increase of the number of defects after plastic deformation significantly increases
their strength. On the other hand, due to the small size of whisker crystals, the surface
has a significant influence, which makes them very strong. It is concluded that the
mechanisms of plastic deformation at the atomic level are the same for both thin and
thick crystals, despite the differences in their tensile diagrams.

Keywords: thick single crystals, whisker crystals, plastic deformation, two-phase
structure, stress, shear resistance.



Semerak M. M., Rymar T. I, and Glova T. Ya. Mathematical modeling

of the thermally stressed state in the node connection of the coil shank
with the collector of the high-pressure heater [IB-2500-97..........ccccovviiviiieiiienieeennn.

The thermal stress state of the connecting node of the shank of the spiral coil element
& 32x4 mm to the collector & 325x32 mm of HPH-6 and HPH-7 for the operational
modes of the power unit with the WWER-1000 reactor is investigated. Mathematical
modeling of the connection is performed, taking into account that temperature move-
ments and stresses depend on the thermophysical and mechanical characteristics of
structural materials in the operating conditions of the equipment.

Keywords: high-pressure heater, coil shank, the thermal stress state of heat exchan-
ger element.

Kovalchuk 1. V., Yurkevych R. M., and Posuvailo V. M. Crystal structure

of oxide ceramic coatings obtained on alloys with a high silicon content...................

Crystal structure of oxide ceramic coatings obtained on AK9M?2 and AK12 alloys is
determined. Already after 5 min of processing the AK9M?2 alloy the plasma electro-
lyte oxidation (PEO) method in a standard electrolyte (KOH (3 g/1), Na,SiO; (2 g/l)),
aluminum and silicon form a compound Als,;Sio47. The thermal stability of compounds
with the composition ALO; - SiO; is analyzed. A scheme for converting intermediate
oxides into mullite is proposed. The obtained results show that with an increase in the
content of silicon in the alloys, the amount of sillimanite in the corresponding coatings
increases. Increase of the duration of the PEO process of silumins processing to 2 h
causes a partial transformation of sillimanite into mullite. The maximum content of
mullite in coatings is ~ 4 mass%.

Keywords: silumin, plasma electrolyte oxidation, aluminum oxides, oxide ceramic
coatings, X-ray analysis, crystal structure, sillimanite, mullite.

Student M. M., Pohrelyuk I. M., Hvozdetskyi V. M., Zadorozhna Kh. R.,

and Veselivska H. H. Tribological characteristics of PEO layers
synthesized on plasma Al-Ti COAtINGS.......cccverurrrirrieriirieieeiee e

The tribological characteristics of oxide layers synthesized by plasma electrolytic
oxidation (PEO) in a weakly alkaline electrolyte in the pulsed cathodic-anodic mode on
plasma Al-Ti—Cu coatings sprayed on a substrate D16 aluminum alloy are investigated.
It was established that in the PEO layer-steel ball friction pair, the highest wear resis-
tance is provided by selective transfer due to the presence of copper in the layer struc-
ture, and in the PEO layer-ceramic ball friction pair, the high-strength Al,TiOs phase
is provided.

Keywords: plasma electrolytic oxidation of coatings, oxide ceramic coating, tribo-
logical characteristics, {16 aluminum alloy, plasma Al-Ti—Cu coatings.

Stovpchenko G. P., Lisova L. O., Medovar L. B., and Goncharov I. O.

Thermodynamic and physical properties of CaF>—(Al,O;—Ti0,—MgO) slags
for electroslag remelting of Inconel 718 alloy........ccceevvieieriieieniieiicieeceee e

Physicochemical properties (viscosity, electrical conductivity, melting point, thermo-
dynamic activity of oxygen) of (10...70)CaF>—(0...60)A1,05—(0...30)TiO,—(0...30)MgO
slags system are studied. It is shown that the required content of titanium in the
Inconel 718 (0.65...1.15%) can be provided with the studied slags (49CaF,—30AL,0;—
21TiO, and 50CaF,22A1,0:—18Ti0,—10MgO) even if they contain 0.5..2% SiO,.
The aluminum content can be adjusted by adding or pre-increasing its content in the
remelting electrode. With temperature growth from 1500 to 2500 K, the equilibrium
content of Ti in the metal decreases, and of Al — vice versa. The content of titanium at
the initial level (1%) in the molten metal is provided at a temperature of 1700 K with



50CaF,—22A1,05-18Ti0,—-10MgO slag. It is determined that in comparison with
70CaF,-15A1,05—-15Ca0 slag (which is widely used for superalloy remelting), the
studied compositions 49CaF,—30A1,05—21TiO, and 50CaF,—22Al,0;-18TiO,—10MgO
will increase environmental friendliness of the remelting due to the reduced content of
CaF, by 20% at comparable values of crystallization temperature and conductivity.

Keywords: physicochemical properties of slags, viscosity, electrical conductivity,
melting point, thermodynamic activity of oxygen, Inconel 718, oxidation, aluminum,
titanium.
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The influence of specific features of load and hydrogenation
on steels tribotechnical ProPerties.........ccevierieriereiierieieeie et ee e

Wear resistance of structural steels 20; 45 and high-nitrogen DDT 68 during dry fric-
tion under different load conditions has been studied. It is found that with an increase
in slip to 20% at a load of 550 N, the wear intensity increases 1.41 times for high-nit-
rogen steel and 1.54 times for structural steel. In sliding, the surface fractures by tear
of the material under conditions of intense thermal setting, which affects the forma-
tion of secondary structures that contain an increased concentration of oxygen. With
the reliability approximation of R, = 0.87...0.99 logarithmic and polynomial equations
are obtained that describe the wear intensity in the conditions of change of the slip
and loading of the studied steels. After hydrogenation, the wear products have a
significantly more complex textured microrelief with strips and larger dimensions:
> 350 um (P =250 N), 600...1000 um (P =400 N), 800...1300 pm (P = 600 N).

Keywords: dry friction, rolling friction, slip, high-nitrogen steel, structural steel,
wear products, hydrogenation.

Halaichak S. A., Datsko B. M., Holovchuk M. Ya., and Dyachuk A. I. Comparison

of the sorption capacity of synthetic zeolite and phosphates of divalent metals..........

Ecologically safe pigments based on synthetic zeolite and monophosphates of zinc,
calcium and manganese were obtained by mechanochemical synthesis. The optimal
conditions for their dispersion were established: 200 rpm for 60 min. Using the method
of electron microscopy and energy dispersive analysis, the surface morphology and
elemental composition of the obtained pigment were determined, which indicated the
intercalation of phosphorus and relevant metals into the zeolite structure. The desorp-
tion of phosphate anions in 0.1% NaCl increases in the series Na-A/Zn(H,PO,),—Na-
A/Ca(H,PO,4)>—Na-A/Mn(H,PO,),, the maximum concentration for all compositions is
found after 48 h exposure. The concentration of desorbed phosphate anions in the
studied medium during mechanochemical synthesis is ~ 2 times higher than in ion
exchange. The obtained results indicate the effectiveness of the mechanochemically
obtained pigment based on zinc monophosphate and zeolite as part of paint coatings
for the protection of structures made of aluminum alloys.

Keywords: synthetic zeolite, phosphate, modification, mechanochemical synthesis,
sorption, aluminum alloy, steel.

Shakhbazov Ya. O., Shyrokov V. V., Vasyliv Kh. B., and Fedorovych V. O.

Determination of physical and technological parameters of the process
of grinding wheels diamond t00] dreSsing..........ccceevvevviieeriiiieeniiiieieeieereeee e

The cutting process of grinding wheels with ceramic bonding by means of diamond
tools is presented as a shock system, which uses the method of turning. The time and
power characteristics of the shock contact system “abrasive grain—-diamond crystal”
are obtained, which determine the magnitude of the impact force, that is passed to the
elastic base and causes its stressed state. The results of theoretical developments are
confirmed by experimental studies, in particular, by dimensional analysis of the frac-



ture products of the working surface of the grinding wheel and its laser scanning after
correction by different regimes.

Keywords: renovation, impact system, contact strength, time characteristics of im-
pact, laser scanning of grains, relative bearing surface.

Lytvynenko Ya. V. and Marushchak P. O. A method for checking the cyclicity

of the microrelief of the titanium alloy self-organized surface,
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The morphology of relief formations on the surface of a titanium alloy treated with a
femtosecond laser pulse for cyclicity has been evaluated. An assumption is introduced
about the presence of a segment-cyclic structure, which has a spatial repeatability
formed by segment-cycles. In addition to the segment structure, a rhythmic structure
with a constant or variable rhythm is also considered based on a mathematical model
of a cyclic random process (stochastic case). A method has been developed for
checking the cyclicity of the formed relief formations, which makes it possible to
evaluate the morphology of the resulting surface and its statistical characteristics.

Keywords: femtosecond laser pulse, verification of microrelief cyclicity, segmental
structure, surface self-organization.

Rybachuk V. H. and Uchanin V. M. Recurrent formula for effective determination
of coercitive force of layered ferromagnetic materials..........ccccceeeveriieveriecieneeneeenen.

The distribution of magnetic fluxes during the reversal magnetization of three- and
four-layer ferromagnetic materials with the same layer thickness by attachable probes
with a U-shaped core was analyzed. As result, analytical expressions for their effec-
tive coercive force (CF) have been obtained. The application of linear approximation
for hysteresis loop demagnetization sections of separate layers is substantiated. The
presence of stable regularities in these expressions is shown. Based on them, a recur-
rent formula for the effective CF of layered ferromagnetic materials, which consist of
an arbitrary number of layers of the same thickness, is proposed. It is established that
the effective CF depends not only on the CF of individual layers, but also on their
residual magnetic inductions. An experimental verification of the obtained expression
is carried out on samples of steels 08k and Ct3. A magnetic analyzer of the KRM-Ts-
MA type is used for CF and residual magnetic induction measurements. The good
agreement between the calculated value of the effective CF of the two-layer ferro-
magnetic material of these steels according to the obtained recurrent formula and the
measurement results is confirmed (the error does not exceed 3%).

Keywords: non-destructive testing, layered ferromagnetic material, hysteresis loop,
coercive force, residual induction.

Uschapovskyi D. Y., Linyucheva O. V., Kushmyruk A. I., Red’ko R. M.,
and Pidvashetskyi G. Y. Comparative study of corrosion activity of bright
and matte nickel platting in solutions and vapour of acetic acid...........cccccvrueeruennee. |

Corrosion behavior of matte and bright galvanic nickel coatings in solutions and
vapors of acetic acid has been studied. It has been shown that corrosion of the
corresponding materials in the studied media occurs with oxygen depolarization. The
rate of anodic dissolution of bright nickel deposits in acetic acid solutions is higher
than that of matte, due to the effect of sulfur on the continuity of the passive film on
bright nickel deposits and their passivation ability. Based on EDX and XRD studies,
the formation of corrosion products on the surface of bright nickel deposits in the
form of nickel acetate and a film of nickel sulfides of variable stoichiometric com-
position during the exposition to acetic acid solutions and vapour has been shown. It
is found that the stoichiometric composition of sulfide corrosion products changes in



the direction of increasing sulfur content from NisS; to Ni3S,4 with prolonged exposure
of the studied bright nickel deposits to vapour or solutions of acetic acid.

Keywords: acetic acid, nickel, corrosion, nickel sulfides, oxygen depolarization.

Zuyok V. A., Kuprin O. S., Klimenko 1. O., Tolmachova G. N., Tretyakov M. V.,
Rud R. O., Kushtym Ya. A., Dikiy I. V., Shevchenko 1. V., and Shtefan V. V.
Heat resistance in water vapor of Zr—1Nb alloy shells after ion-plasma nitriding ....113

The influence of the time of ion-plasma nitriding of fuel claddings made of Zr—1Nb
alloy on their resistance to oxidation in water steam at 600...1200°C is studied. Nano-
indentation confirms the effective nitriding of the alloy: depending on the processing
time, the hardness of the samples on the wall thickness increases from 2 to 3 GPa, and
on the surface to 12 GPa. It is found that nitrided tubes oxidize much more higher
with cracking and delamination of the oxide layer compared to the initial state.

Keywords: zirconium alloy, cladding, ion-plasma nitriding, oxidation, water steam.

Masiuk A. S., Levytskyi V. Ye., Kulish B. 1., Kechur D. I., Humenetskyi T. V.,
and Bilyi L. M. Physico-mechanical and thermophysical characteristics
of starch-containing polyactide materials for 3D printing........c..ccccecevevererencnennnen. 120

Polylactide composite materials with organic filler-modifier starch, inorganic filler —
calcium carbonate and plasticizer — epoxidized soybean oil for 3D printing have been
developed. On the basis of the modular deformation method of calculation the elastic-
plastic and deformation properties of the developed modified polylactide materials are
determined. The change of modulus of deformation, modulus of elasticity, modulus of
high elasticity depending on the composition of the composite is revealed. The sur-
face hardness, Vicat heat-resistance softening point and thermomechanical characte-
ristics of the developed polylactide materials are determined.

Keywords: polylactide, modification, starch, epoxidized soybean oil, deformation.

Bereka V. V., Rudenko V. V., Rubalskii P. S., Pastushenko O. M., and Zayets O. V.
Parametric method of detection of hidden subsurface non-metallic pipelines........... 126

The self-reactance method for locating hidden subsurface non-metal pipelines made
of high molecular compounds (polyethylene, polystyrene, PVC, polypropylene) is
proposed. It is based on the self-reactance properties of liquids in pipelines, which
appear with the forced polarization of liquid by turning the magnetic axis of the
protons at some angle in relation to the magnetic field of Earth. After the polarization
pulse a liquid proton axis precession starts in the direction to the magnetic field of
Earth. It results in appearance of the variable magnetic field of free nuclear precession
with Larmor frequency, that testifies to the location of subsurface pipeline with a
liquid. Proton precession time depends on the liquid and serves as a sign for recog-
nition of liquid type in a pipeline.

Keywords: non-metal pipelines, self-reactance properties of liquids, self-reactance
method of pipeline location, proton precession time, Larmor frequency, magnetic field of
Earth.
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